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TECHNICAL MEMORANDUM 
 

TO: Hector Gandarilla, PE, LADWP 
Craig A. Davis, PhD, PE, GE, LADWP 

CC: Saeed Jorat, PhD, PE, LADWP 
 Jeffrey S. Walker, PE, GE, Kleinfelder 
FROM: Darrin Hasham, PG, CEG, Kleinfelder 
 C. Eric Philips, PE, GE, Kleinfelder  
DATE: January 13, 2014 

SUBJECT: Technical Memorandum 
 Groundwater Monitoring Well Installation 
 Owens Lake Groundwater Development Program 
 As-Needed Geotechnical Services 
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1 INTRODUCTION 

Kleinfelder West, Inc. (Kleinfelder) is pleased to present this technical memorandum 
summarizing the groundwater monitoring well installation, well development, and limited 
pumping tests performed for the Los Angeles Department of Water and Power’s 
(LADWP) Owens Lake Groundwater Development Program.  This memorandum was 
prepared in accordance with our authorized scope of services for Task Order 19 
presented in our proposal dated June 14, 2013 (authorized June 24, 2013), and 
amended based on our email dated November 8, 2013 (authorized November 20, 
2013). 
 
2 BACKGROUND 

 

Owens Lake is located in the southern part of Owens Valley, which is a generally north 
–south trending valley in the western part of the Basin and Range geomorphic province 
(CGS, 2002). Owens Valley is an asymmetrical down dropped fault block, or graben, 
located between the Sierra Nevada on the west and the White and Inyo Mountains on 
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the east. The Owens Valley is incised by one major stream, the Owens River, which 
meanders southward to its terminus at the Owens Lake Playa.  Numerous tributaries of 
the Owens River drain the Sierra Nevada on the west and have formed extensive 
coalesced alluvial fans along the west side of the valley. The fans form a prominent 
alluvial apron the nearly extends to the middle of the valley. Alluvial deposits on the east 
side of the valley are much smaller and disconnected, providing the valley’s 
asymmetrical appearance (Hollett et al, 1991).  
 
Glaciation in the Sierra Nevada produced abundant sediments that continue to be 
transported to the Owens Valley by perennial streams. The valley fill is comprised of a 
heterogeneous mixture of unconsolidated to moderately consolidated sediments that 
range in size from large boulders to glacial flour and lacustrine silts and clays. The 
various sediments are deposited in a complex arrangement of inter fingering and 
layering caused by fluvial, lacustrine, alluvial fan, littoral, deltaic, colluvial and glacial 
deposits. Sediments within the Owens Lake basin range in thickness from a few feet at 
the valley margins to over 8,000 feet beneath the Owens Lake Playa (Hollett et al, 
1991). 
 
3 PROJECT DESCRIPTION  

The Owens Lake Playa is an approximately 110 square-mile part of the Owens Valley 
Planning Area, in Inyo County, California (Plate 1, Site Location Map).  Owens Lake 
Playa is bounded by State Route (SR) 136 to the north and east, SR 190 to the south, 
and United States (US) Highway 395 to the west.  The project area includes portions of 
the Bartlett, Dolomite, Keeler, Lone Pine, Olancha, Owens Lake, and Vermillion Canyon 
7.5 minute US Geological Survey (USGS) quadrangles.  The nearest community to the 
project site is Lone Pine, about 2 miles north of the northern limits of the project area.  
Other nearby communities include Swansea, Dolomite, and Keeler to the east and 
Cartago and Olancha to the south. 
 
This project is part of a larger groundwater monitoring program to study the effects of 
potential LADWP groundwater pumping for dust mitigation activities at Owens Lake.  
This project consists of constructing groundwater monitoring wells for developing a 
baseline of water levels in the shallow aquifer underlying Owens Lake playa and 
adjacent areas; and to serve as observation points during pumping tests for future 
studies.  The following sections summarize the scope of services provided under this 
Task Order.   
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4 FIELD EXPLORATION AND MONITORING WELL CONSTRUCTION 

4.1 Field Exploration 

Kleinfelder installed groundwater monitoring wells (4-inch diameter) within fourteen 
borings advanced using sonic drilling technology.  The fourteen borings were drilled 
between July 17th and September 29th, 2013 using a Prosonic 600C sonic drilling rig 
provided by Cascade Drilling LLC of La Habra, California, equipped with 8-inch nominal 
diameter steel conductor casing and a 6-inch nominal diameter core barrel.  Depending 
on conditions encountered, 7-inch- and 9-inch-diameter conductor casings were also 
utilized during part of the drilling. The 9-inch casing was used in the upper part of 
several of the borings as a safeguard to control flows if artesian conditions were 
encountered. The 7-inch casing was used in several borings to increase drilling 
efficiency, reduce the amount of cuttings generated, and to reduce the amount of 
materials needed to backfill the over-drilled portion of some borings. The approximate 
locations of the monitoring wells selected by LADWP, designated wells MW-1 through 
MW-14 (LADWP ID Numbers T-930, T-931, and T-918 through T-929, respectively), are 
presented on Plate 1, Site Location Map.   
 
The borings were advanced to depths ranging from 75 feet to 268 feet below ground 
surface (bgs).  The termination depth of each boring was determined in the field by 
Kleinfelder’s field geologist and LADWP’s field representative. Factors that influenced 
termination of the borings included depth of first encountered groundwater, drilling 
progress, and types of soils encountered.   
 

Soil cores were collected in polyethylene sleeves from each of the sonic borings from 
sample “runs” that were typically 10-feet long.  Kleinfelder provided a California-licensed 
Certified Engineering Geologist to log the cores and provide drilling oversight.  Our staff 
visually classified the soil in general accordance with the Unified Soil Classification 
System (USCS) and ASTM D2488 and maintained logs of the soil stratigraphy.  Logs of 
Kleinfelder’s borings (including a Key to Log of Boring) are presented in Appendix A, 
Boring Logs, in gINT® (Bentley Systems Inc., 2012) format.   
 
4.2 Soil Core Photographs 
 
Photographs of the cores were taken in the field under natural light after they were 
logged. The photos depict the sediments and stratigraphy recovered in the soil cores. 
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The photographs have been saved to a Digital Video Disk (DVD) and are presented as 
Appendix B, Soil Core Photographs. 
 
4.3 Soil Analytical Sampling and Testing  

As requested by LADWP, Kleinfelder collected soil samples to test for Volatile Organic 
Compounds (VOCs), Total Petroleum Hydrocarbons (TPH), and California Title 22 
metals. Composite samples, generally from the upper 20 feet bgs at each boring were 
collected for analytical testing. Samples were collected in 4-ounce glass jars and 
capped with tight-fitting Teflon® lined plastic lids.  Samples were labeled and kept in a 
cooler containing ice until they were transported to our subcontractor lab, Enviro-Chem, 
under chain-of-custody protocol. The remainder of each soil core was stockpiled 
pending results of the analytical testing.  
 
Environmental laboratory tests performed consisted of the following: 
 

 VOCs using United States Environmental Protection Agency (US EPA) Method 
8260B; 

 TPH using US EPA Method 8015B; 
 California Code of Regulations (CCR) Title 22 metals using US EPA Methods 

6010B and 7471A ; 
 
Results of the analytical testing were presented to LADWP. Upon receipt of the 
analytical testing results, LADWP spread the stockpiled soil cores on the ground in the 
vicinity of boring location. Copies of the chain-of-custody documentation and laboratory 
reports are provided in Appendix C, Laboratory Analytical Reports. 
 
4.4 Monitoring Well Construction 
 
At the completion of drilling activities, groundwater monitoring wells were constructed.  
The borings for wells MW-2 through MW-4 and MW-10 through MW-14 (T-931, T-918, 
T-919, and T-925 through T-929, respectively) were drilled deeper than the depth 
required for well installation.  Prior to constructing these wells, the overdrilled portion of 
the boring was backfilled with a grout mixture consisting of Portland cement and 
approximately 5 percent bentonite powder. The grout was placed by tremie and allowed 
to cure overnight.  
 
Monitoring wells were constructed with 4-inch diameter Schedule 10 A304 stainless 
steel well casing.  All groundwater monitoring wells constructed for this project include a 
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30-foot screened interval, 5-foot stainless steel sump, and stainless steel bottom cap.  
The screened interval consists of three 10-foot segments of wire wrapped screen with 
0.050-inch slots.  
 
Filter media consists of 8 x 16 gradation (8-mesh) washed well-sand. The length of the 
filter media surrounding the well screen varies. The filter media extends from between 2 
to 5 feet below the bottom of the sump and from 5 to 20 feet above the screen.  
 
A minimum 22-foot sanitary seal was installed above the filter media and, in general, 
consisted of at least 5-feet of bentonite pellets in submerged intervals and hydrated 
bentonite chips in dry intervals (dry bentonite chips were placed and then hydrated with 
water). The interval above the bentonite pellets or chips was backfilled with the same 
grout mixture used to backfill the overdrilled portion of the boreholes.   
 
The wells were constructed such that the top of the well casing was approximately 2 to 
3 feet above ground surface. The above-ground well casing was protected by a 12-inch 
diameter well monument with a hinged and lockable lid.  One of the well heads (MW-10 
T-925) was constructed with valves, etc. due to the presence or potential presence of 
artesian pressures.  Well construction diagrams for each well are presented in Appendix 
D, Well Construction Diagrams.  We understand that LADWP crews constructed 
concrete pads around each well and installed concrete-filled bollards at the corners of 
the pads to protect the wellheads.  Well locations are summarized in Table 1 below and 
presented on Plate 1.   
 
  



 

135335/LAN14M0101 Page 6 of 13 January 17, 2014 
Copyright 2014 Kleinfelder   

 
523 West 6th Street, Suite 620, Los Angeles, CA 90014     p | 213.622-3706     f | 213.612.4954 

Table 1.  Summary of Well Locations  

Well ID 
LADWP 

ID 

Northing* Easting* 
Ground 

Elevation* 
Top of Casing 

(TOC) 
Elevation (ft., 

NAVD 88) (NAD 83) (NAD 83) 
(ft., NAVD 

88) 

MW-1 T-930 2082073.922 6834844.218 4231.589 4233.522 
MW-2 T-931 2079365.935 6849069.180 3616.905 3620.069 
MW-3 T-918 2074993.217 6843937.347 3604.901 3606.203 
MW-4 T-919 2065111.190 6848664.894 3599.726 3601.722 
MW-5 T-920 2063270.236 6843092.912 3810.684 3812.925 
MW-6 T-921 2046600.064 6843511.625 3811.330 3813.187 
MW-7 T-922 2037549.126 6848889.481 3669.468 3671.309 
MW-8 T-923 2020517.887 6849558.507 3650.283 3653.137 
MW-9 T-924 2000709.956 6845353.119 3760.374 3762.287 
MW-10 T-925 1991137.072 6858068.020 3618.750 3621.795 
MW-11 T-926 1971445.096 6864406.827 3715.439 3717.093 
MW-12 T-927 2020539.137 6888289.951 3635.118 3636.858 
MW-13 T-928 2049346.862 6901459.383 3633.461 3635.116 
MW-14 T-929 2082260.919 6875121.507 3632.190 3634.112 

*Survey data presented in the Table 1 was provided by LADWP 
 

4.5 Monitoring Well Development 

To complete well construction, the groundwater monitoring wells were developed using 
a combination of surging, bailing, and pumping. Well development took place between 
September 24th and October 3rd, 2013. The intent of the well development was to 
remove sediments from within the well casing and improve water flow through the filter 
media into the well casing. Observations of well performance and groundwater-level 
recovery rates were used to assess whether the wells could sustain reasonable 
pumping rates for subsequent constant rate pumping tests. Table 2, below, provides a 
summary of general well construction details and methods applied at each well. 
 
  



 

135335/LAN14M0101 Page 7 of 13 January 17, 2014 
Copyright 2014 Kleinfelder   

 
523 West 6th Street, Suite 620, Los Angeles, CA 90014     p | 213.622-3706     f | 213.612.4954 

Table 2.  Well Development Summary 
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Development Methods 

R
e

c
o

v
e

ry
 

M
o

n
it

o
re

d
 

Surge Bail Pump 

MW-1 T-930 75 73 38-68 38.2 9-26 Yes Yes No Yes 

MW-2 T-931 127 62 27-57 14.02 9-24 Yes Yes No No 

MW-3 T-918 197 68 33-63 20.52 10-3 Yes Yes No Yes 

MW-4 T-919 220 73 38-68 17.5 9-30 Yes Yes @ 3 GPM Yes 

MW-5 T-920 256.5 253 218-248 210.25 9-27 Yes Yes No No 

MW-6 T-921 268 263 228-258 230.08 10-1 Yes Yes No No 

MW-7 T-922 140 133 98-128 89.8 10-1 Yes Yes No No 

MW-8 T-923 118 113 78-108 69.6 10-2 Yes Yes No No 

MW-9 T-924 188 183 148-178 137.9 9-27 Yes Yes No No 

MW-10 T-925 132 78 43-73 ~-4.0 10-2 Yes Yes @ 35 GPM Yes 

MW-11 T-926 172 98 63-93 29.36 9-24 Yes Yes @ 3 GPM Yes 

MW-12 T-927 154 68 33-63 28.7 9-25 Yes Yes @ 3 GPM No 

MW-13 T-928 196 93 58-88 27.92 9-25 Yes Yes @ 3 GPM No 

MW-14 T-929 200 93 58-88 8.1 9-26 Yes Yes @ 3.25 GPM No 

*BTOC – Below Top of Casing 
 

5 AQUIFER PUMPING TESTS 

Based on the results of drawdown and recovery during well development, nine wells 
(MW-2, MW-5 and MW-7 through MW-14) were selected by LADWP to undergo 
pumping tests.  Pumping tests were performed between September 24th and October 
4th, 2013.   

 
5.1 Pumping Test Procedures 

The pumping tests utilized 0.33 to 5 horsepower submersible electric pumps powered 
by portable generators. The pumps, generators, and support vehicles for the aquifer 
pumping tests were provided by Jet Drilling of Signal Hill California.  During the pumping 
tests, the discharge rates and volumes were monitored and recorded using an 
electronic flow meter and totalizer (GPI model TM200-N).  A graduated 5-gallon bucket 
was used to manually measure flow rate periodically to validate that the flow meter was 
working properly.  The pumping tests were performed at flow rates that ranged from 
approximately 3 gpm to approximately 100 gpm.  The pumping rates were adjusted 
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during the first few minutes of each test to a rate that could be sustained without 
causing water level drawdown to the pump intake elevation. The duration of the 
pumping tests ranged from 45 to 120 minutes.  

Water-level data were collected before, during, and after aquifer pumping tests. A non-
vented 100 pound-per square inch (psi) water-level transducer was pre-programmed to 
record data at a frequency of 30 seconds at wells MW-9 (T-924) and MW-12 (T-927). 
Data was recorded at 2-second intervals for wells MW-2, MW-5, MW-7, MW-8, MW-10, 
and MW-13 (T-931, T-920, T-922, T-923, T-925, and T-928, respectively). The 
transducer was attached to the pump assembly and lowered into the pumping well. The 
transducer recorded data for approximately 10 minutes before pumping to establish 
baseline conditions. The transducer was also checked frequently throughout the test 
period to ensure it was working properly and recording data.  Post-pumping water-levels 
were measured to monitor recovery of the aquifer and the time to return to 
approximately 95 percent of pre-pumping water-levels. 

A summary of the pumping test data is presented in Table 3, Pumping Test Summary, 
in Section 5.2. Table 3 includes pumping rates measured by the flow meter, flow rates 
measured manually, and the quantity of groundwater pumped during the pumping test.  

5.2 Pumping Test Data Analysis 

Kleinfelder’s hydrogeologist analyzed the pumping test data using AQTESOLV® 
Professional v.4.50.002 (HydroSOLVE, Inc., 2007) using the Tartakovsky-Neuman 
(Tartakovsky and Neuman, 2007) method of analysis.  This method uses corrections for 
unconfined conditions that incorporate well construction specifications, and aquifer 
thickness.  Following are the assumptions implicit in the selected method: 

 aquifer has infinite areal extent; 

 aquifer is homogeneous and of uniform thickness; 

 aquifer potentiometric surface is initially horizontal; 

 pumping well is fully or partially penetrating; 

 flow is unsteady; and 

 aquifer is unconfined with delayed gravity response. 

The results of the pumping test analyses are presented in Appendix E, Pumping Test 
Results.  Transmissivity, specific yield, and storativity values estimated from our 
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analysis are provided in Table 3 below. Hydraulic conductivity was calculated using the 
depth to water table at the time of the pumping test to the bottom of the screened 
interval of the monitoring well. 
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Table 3.  Pumping Test Summary 
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MW-2 T-931 10/03 14.27 35 11.73 3,910 120 731 0.2 0.002869 0.5012 17.11 

MW-5 T-920 10/03 210.1 45 7.83 3,041 75 3,113 0.2 0.000119 0.1 82.14 

MW-7 T-922 10/04 90.01 33 4.14 1,830 75 1,490 0.05 0.000119 0.5188 39.22 

MW-8 T-923 10/04 69.75 39 10.01 2,941 75 1,792 0.2 0.000119 1.0 46.85 

MW-9 T-924 10/01 138.07 33 13.14 1,903 60 879 0.2 0.000119 1.0 22.01 

MW-10 T-925 10/04 
~4 ft. of 

head 
(Artesian) 

50 47.65 2,369 45 436 
0.2 0.000119 

 
0.26 

6.34 

MW-11 T-926 09/24 29.36 3 60.04 180 60 ~8 0.2 0.2076 0.01084 0.13 

MW-12 T-927 10/02 30.5 100 18.45 12,108 120 2,422 0.2 0.000903 1.0 73.51 

MW-13 T-928 10/02 27.99 65 31.06 8,828 105 1,505 0.2 0.000514 0.537 25.08 

 Q – Flow rate measured in gallons per minute 
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6 WATER QUALITY ANALYSIS 

Kleinfelder assisted LADWP personnel collect groundwater samples from the 14 
monitoring wells after well development had occurred. Kleinfelder provided submersible 
sampling pumps, electric generator, and labor to deploy and operate the equipment. 
LADWP personnel collected the samples and transported them to their environmental 
laboratory in Los Angeles. The results of the water quality analyses are summarized in 
Table 4, Water Quality Results for 14 Owens Lake Monitoring Wells (prepared by 
LADWP). The results of the Water Quality Analyses and graphical presentations of 
concentrations of metals and general chemistry (prepared by LADWP) are provided in 
Appendix F, Water Quality Results.  
 



CA Department of Public Health - January 20, 2013 Update

MCL - Maximum Contaminant Level

PHG - Public Health Goal

Method Analysis Requested T918 T919 T920 T921 T922 T923 T924 T925 T926 T927 T928 T929 T930 T931

MCL

(mg/L)

PHG

(mg/L)

Secondary 

MCL (mg/L)

EPA 300.0 Nitrite-N (mg/L) < 0.03 < 0.03 1.34 0.44 0.43 < 0.03 0.19 0.02 < 0.03 < 0.03 < 0.03 0.23 0.31 < 0.03 1 1

EPA 300.0 Chloride (mg/L) 2080 228 5.07 25.1 8.84 577 5.39 34.3 20.8 1727 232 77 18.3 16.0 250

EPA 300.0 Phosphate (mg/L) 0.69 < 0.1 < 0.1 < 0.1 < 0.01 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

EPA 300.0 Sulfate (mg/L) 141 151 6.86 30.6 9.12 275 46.1 43.8 15.4 806 416 14.9 57.2 51.5

SM 2540 C TDS (mg/L) 6250 1603 154 290 125 2858 257 227 246 4490 1213 646 456 453 500

SM 4500 NH3 G Ammonia-N (mg/L) 67.7 2.45 < 0.2 0.42 < 0.2 2.13 < 0.2 < 0.2 < 0.2 0.30 < 0.2 5.69 < 0.2 3.44

SM 2320 B Alkalinity (mg/L) 2468 912 80 188 74 1198 126 58 152 172 230 410 254 310

SM 2320 B Carbonate (mg/L) 2320 92 0 88 0 0 0 20 0 0 104 0 0 0

SM 5310 C TOC (mg/L) 37 2.9 < 0.4 2.6 < 0.4 1.8 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 0.79 0.77 2.5

SM 4500 H+B pH 10.65 12.0 7.43 11.03 7.44 6.81 7.39 9.12 7.72 6.95 8.75 7.75 7.5 7.08 6.5 - 8.5

EPA 120.1 Specific Conductivity (us/cm) 10350 5050 204 732 202 4570 367 170 390 7010 2070 1120 710 790

EPA 180.1 Turbidity (ntu) 938 32.2 35.7 284 3.74 98.3 < 1 < 1 13.4 4.42 2.14 2.14 208 9.52

EPA 200.7 Boron (mg/L) 25.5 3.93 < 0.009 0.105 < 0.009 21.0 0.05 0.055 0.432 22.8 8.46 1.75 0.088 0.309

EPA 200.7 Lithium (mg/L) 0.319 0.124 0.025 0.057 0.043 0.849 0.053 0.149 0.030 0.752 0.319 0.779 0.061 0.060

EPA 200.7 Magnesium (mg/L) 29.1 0.365 3.93 6.8 6.44 34.0 2.98 10.2 7.31 27.1 4.08 48.8 13.1 18.1

EPA 200.7 Manganese (mg/L) 0.893 0.028 0.378 0.484 0.146 0.874 0.165 0.937 0.115 0.151 0.398 0.129 0.363 0.586 0.05

EPA 200.7 Sodium (mg/L) 3690 585 14.7 63.1 9.09 957 47.8 17.0 39.5 1790 488 106 86.5 75.7

EPA 200.7 Antimony (mg/L) 0.0218 ND ND ND 0.00580J ND 0.00610J ND ND ND ND 0.0145 0.00700J 0.00700J - 0.0007

EPA 200.7 Arsenic (mg/L) 0.182 0.0883 ND 0.0238J ND 0.0351 0.00730J 0.0277 0.0095J 0.0426 0.105 0.0217 0.0399 ND 0.01 0.000004

EPA 200.7 Barium (mg/L) 0.279 0.0579 0.0503 0.111 0.0149J 0.170 0.0172J 0.00760J 0.0415 ND 0.0214J 0.099 0.0541 0.0808 1 2

EPA 200.7 Beryllium (mg/L) ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.004 0.001

EPA 200.7 Cadmium (mg/L) 0.00270J ND ND 0.00180J ND ND ND ND ND ND ND ND 0.00140J ND 0.005 0.001

EPA 200.7 Chromium (T)  (mg/L) 0.0993 0.0072J 0.0269 0.0867 0.0145J 0.00770J 0.00730J 0.00780J 0.0174J 0.000610J ND 0.0120J 0.0754 ND 0.05 -

EPA 200.7 Cobalt (mg/L) 0.0126 ND ND 0.00770 ND ND ND ND ND ND ND ND 0.00350J ND

EPA 200.7 Copper (mg/L) 0.0332J ND ND 0.0182J ND ND ND ND ND ND ND 0.0110J ND ND 1.3* 0.3 1.0

EPA 200.7 Lead (mg/L) 0.0554 0.00900J 0.0113J 0.0233 ND 0.00780J 0.00710J ND ND 0.00690J 0.00600J 0.0134J 0.0172J 0.0115J 0.015* 0.0002

EPA 200.7 Molybdenum (mg/L) 0.133 0.0349 0.0199 0.0496 0.0189 0.0760 0.0333 0.00450J 0.0220 0.0684 0.0147 0.0047J 0.0741 0.00810

EPA 200.7 Nickel (mg/L) 0.0598 0.0149J ND 0.0428J ND 0.0178J ND ND ND 0.0374J ND ND 0.0401J ND

EPA 200.7 Selenium (mg/L) 0.0304J 0.0210J 0.0126J 0.0145J ND 0.0197J 0.0274J ND ND ND ND 0.0201J ND ND 0.05 0.03

EPA 200.7 Silver (mg/L) ND ND ND ND ND ND 0.00400J ND 0.00600J 0.00620J ND ND ND ND 0.1

EPA 200.7 Thallium (mg/L) ND 0.00480J ND 0.00420J 0.00610J ND ND ND 0.0092J ND 0.00700J 0.0106J ND 0.00660J 0.002 0.0001

EPA 200.7 Vanadium (mg/L) 0.429 ND ND 0.0811 ND ND ND ND ND ND ND ND 0.0206J ND

EPA 200.7 Zinc (mg/L) 0.166 0.0535 0.0114 0.468 0.205 0.313 0.252 0.501 0.105 0.116 0.0268 0.0777 0.491 0.108 5

* They are called "Action Levels" under the lead and copper rule (not actually MCLs).

Table 4 - Water Quality Results for 14 Owens Lake Monitoring Wells
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7 LIMITATIONS 

This work was performed in a manner consistent with that level of care and skill 
ordinarily exercised by other members of Kleinfelder’s profession practicing in the same 
locality, under similar conditions and at the date the services are provided.  It is possible 
that conditions could vary between or beyond the data evaluated.  Kleinfelder makes no 
other representation, guarantee or warranty, express or implied, regarding the services, 
communication (oral or written), report, opinion, or instrument of service provided. 
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Consultant:  Kleinfelder    Consultant Project No.:  135335

Project:    Owens Lake Groundwater Program
Project Location:   3001 Rt. 190 Olancha, Ca

Dry

Damp but no visible water

Field Approximation
Unconfined Compressive
Strength (tsf) Torvane (tsf)

PERCENT OR PROPORTION OF SOILS

Sand

Boulder

Criteria

Trace

Gravel

Descriptor

> 12 inches

3/4 inch to 3 inches

3 to 12 inches

5 to 10%Few

15 to 25%Little

30 to 45%

Very Loose

Loose

SPT N60 - Value (blows / foot)

PLASTICITY OF FINE-GRAINED SOILS

Cobble

Coarse

Fine No. 4 Sieve to 3/4 inch

Coarse

Moderate

Weak

Particles are present but estimated
to be less than 5%

SOIL PARTICLE SIZE

Pocket
Penetrometer (tsf)

Thumbnail will not indent soil> 4.0 > 4.0 > 2.0

Crumbles or breaks with handling or
little finger pressure

Will not crumble or break with finger
pressure

It takes considerable time rolling and kneading to reach the plastic limit.  The thread can be rerolled several times
after reaching the plastic limit.  The lump can be formed without crumbling when drier than the plastic limit.

Thumb will not indent soil but soil is readily
indented with thumbnail

Particles have sharp edges and relatively plane sides
with unpolished surfaces

Low

Sheet 1 of 2

Descriptor

Key to Log of Boring

Dense

Medium Dense

5 - 10

11 - 30

Crumbles or breaks with considerable
finger pressure

Criteria

ANGULARITY

Particles are similar to angular description but have
rounded edges

31 - 50

Descriptor

Moist

MOISTUREAPPARENT DENSITY OF COHESIONLESS SOILS

W

Wet

> 50Very Dense

Criteria

Visible free water, usually soil is below
water table

Descriptor

No. 40 Sieve to No. 10 SieveMedium

Fine No. 200 Sieve to No. 40 Sieve

CONSISTENCY OF COHESIVE SOILS

SizeDescriptor

Silt and Clay Passing No. 200 Sieve

Particles have nearly plane sides but have
well-rounded corners and edges
Particles have smoothly curved sides and no edges

Absence of moisture, dusty, dry to the touch

No. 10 Sieve to No. 4 Sieve

Some

50 to 100%Mostly

Nonplastic

High

Descriptor Criteria

A 1/8-inch thread cannot be rolled at any water content.

The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.

The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit.  The lump crumbles when drier than the plastic limit.

CEMENTATION

Descriptor Criteria

Medium

Strong

Figure A-1

Very Soft < 0.25 < 0.12< 0.25

0.12 - 0.250.25 - 0.50Soft 0.25 - 0.50

Firm 0.50 - 2.0 0.50 - 2.0 0.25 - 1.0

Thumb will penetrate soil more than 1 in.

Thumb will penetrate soil about 1 in.

Thumb will indent soil about 1/4 in.

Hard 2.0 - 4.0 2.0 - 4.0 1.0 - 2.0

Descriptor

Rounded

Subrounded

Subangular

Angular

Very Hard

0 - 4
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Consultant:  Kleinfelder    Consultant Project No.:  135335

Project:    Owens Lake Groundwater Program
Project Location:   3001 Rt. 190 Olancha, Ca
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Thumbnail will not indent soil> 4.0 > 4.0 > 2.0

Crumbles or breaks with handling or
little finger pressure

Will not crumble or break with finger
pressure

It takes considerable time rolling and kneading to reach the plastic limit.  The thread can be rerolled several times
after reaching the plastic limit.  The lump can be formed without crumbling when drier than the plastic limit.

Thumb will not indent soil but soil is readily
indented with thumbnail

Particles have sharp edges and relatively plane sides
with unpolished surfaces

Low
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Descriptor

Key to Log of Boring

Dense

Medium Dense
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11 - 30

Crumbles or breaks with considerable
finger pressure
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ANGULARITY

Particles are similar to angular description but have
rounded edges

31 - 50
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The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.

The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit.  The lump crumbles when drier than the plastic limit.
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Descriptor Criteria

Medium

Strong

Figure A-1

Very Soft < 0.25 < 0.12< 0.25

0.12 - 0.250.25 - 0.50Soft 0.25 - 0.50
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Rounded
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SILTY SAND WITH GRAVEL (SM): 2.5Y-4/3 olive brown, dry, 70% fine to coarse
sand, 15% silt, 15% gravel

POORLY GRADED SAND (SP): 2.5Y-4/4 olive brown, dry, fine- to
medium-grained, 10% coarse-grained, subangular to subrounded, trace fine
gravel

WELL GRADED SAND (SW): 2.5YR-4/4 olive brown to 2.5Y-5/6 light olive brown,
dry, fine- to coarse-grained, subangular to subrounded, trace fine gravel

     -Below 5.5 feet bgs 2.5Y-5/6, light olive brown

     -Below 7 feet bgs 2.5Y-4/4, olive brown

     -Below 8 feet bgs 2.5Y-5/6, light olive brown

     -Below 10.3 feet bgs increase in coarse-grained sand

POORLY GRADED SAND (SP): 2.5Y-5/4 light olive brown, fine- to
medium-grained, 10% coarse-grained, subangular to subrounded, trace fine
gravel
     -Below 12 feet bgs 2.5Y-4/4 olive brown, dry to moist, trace gravel up to 1 inch

WELL GRADED SAND (SW): interbedded 2.5Y-5/6 light olive brown, 2.5Y 4/2
dark gray brown, dry to moist, laminae to very thin bedding, fine- to
coarse-grained, subangular to subrounded, trace fine gravel

POORLY GRADED SAND (SP): 2.5Y-6/6 olive yellow, fine- to medium-grained,
subangular to subrounded

     -Below 17 feet bgs 2.5Y-5/2 gray brown, medium- to coarse-grained, 10% fines

SILTY SAND (SM): 5Y-5/6 olive to 2.5Y-3/2 very dark grayish brown, mottled with
10YR 5/8 yellow brown in top 2 inches, moist, fine-grained sand, 30% silt,
micaceous

WELL GRADED SAND (SW): 2.5Y-5/6 light olive brown, fine- to coarse-grained,
subangular to subrounded

POORLY GRADED SAND (SP): 5Y-5/2 olive gray, moist, fine-grained, 10%
medium-grained, first 2 inches silty (10-15%), subangular to subrounded
     -Below 22.5 feet bgs, 2.5Y-6/2 light brownish gray, fine- to medium-grained,

10-15% coarse-grained
     -Below 23.5 feet bgs, 2.5Y-6/2 light to 2.5Y-5/2 grayish brown, medium- to

coarse-grained
     -Below 24 feet bgs, 2.5Y-5/1 gray to 2.5Y-4/1 dark gray, wet
     -Below 24.5 feet bgs, 2.5Y-4/1 dark gray to 2.5/1 black, wet

SILTY SAND (SM): 2.5Y-3/1 very dark gray to 2.5Y-2.5/1 black, wet, fine-grained
sand, 15-20% silt (increased sand toward bottom of run, 15-20% medium-grained
sand)

     -Below 28.5 feet bgs 30% fines (clays and silts)

Driller added water

Driller estimates
groundwater encountered

64%
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Michelle Garde [CEG #2604]

24 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-918/MW-3

197.0 feetDrill Bit
Size/Type

Drilling
Contractor

9/12/13 - 9/13/13

Borehole
Location

6-inch Core Barrel

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3604.9 feet NAVD88

Log of Borehole T-918
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SILTY SAND (SM): 2.5Y-3/1 very dark gray to 2.5Y-2.5/1 black

SILTY SAND (SM) to POORLY GRADED SAND WITH SILT (SP): 2.5Y-2.5/1
black, wet, fine-grained
     -Below 33 feet bgs trace shells

     -Below 34.5 feet bgs N-2.5/ black, trace shells

POORLY GRADED SAND (SP): N-2.5/ black, wet, fine-grained, trace medium- to
coarse-grained, trace shells

     -Below 39.5 feet bgs fine- to coarse-grained, predominantly fine- to
medium-grained, 5-10% fine gravel (<1 inch), subangular to subrounded, no
shells

     -Below 41 feet bgs coarsening downwards

WELL GRADED SAND (SW): N-2.5/ black, wet, fine- to coarse-grained, 10% fine
gravel

SILTY SAND (SM): 2.5Y/3/1 very dark gray, wet, fine-grained, 40% silt

SANDY SILT (ML): 2.5Y/3/1 very dark gray, wet, 40% fine-grained sand, 10-15%
clay

SILTY CLAY (ML-CL): 2.5Y/3/1 very dark gray, moist to wet, 10-15% fine-grained
sand, 40% silt, 50% clay

SILT (ML): 10Y-3/1 very dark greenish gray, wet, 10% fine-grained sand, 6-inch
bed

SILTY SAND (SM): 10Y-3/1 very dark greenish gray, wet, fine-grained

SANDY SILT (ML): 10Y-3/1 very dark greenish gray, wet, 20% fine-grained sand

SILTY CLAY (ML-CL): 10Y-3/1 very dark greenish gray, wet

SILTY SAND (SM): 10Y-3/1 very dark greenish gray, wet, fine-grained

SILTY CLAY (ML-CL): 10Y-3/1 very dark greenish gray, wet

SANDY SILT (ML): 10Y-3/1 very dark greenish gray, wet, 20% fine-grained sand

SILTY SAND (SM): 10Y-3/1 very dark greenish gray, wet, fine-grained, 20% silt
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SILTY SAND (SM): 10Y-3/1 very dark greenish gray, wet, fine-grained, 20% silt

SILTY CLAY (ML-CL): 10Y-4/1 very dark greenish gray, wet, soft

     -At 75.5 feet bgs very thin bed of coarse-grained sand
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SILTY CLAY (ML-CL): 10Y-4/1 very dark greenish gray, wet, soft

     -Below 107 feet bgs 10Y-3/1 very dark greenish gray

CLAYEY SILT (ML): 10Y-3/1 very dark greenish gray, wet, soft

SANDY SILT (ML): 10Y-3/1 very dark greenish gray, wet, medium stiff, 10-30%
fine-grained sand

SILTY SAND (SM): 10Y-3/1 very dark greenish gray, wet, medium dense,
fine-grained, 15-30% silt

SILTY CLAY (ML-CL): 10Y-3/1 very dark greenish gray, wet, soft to medium stiff,
trace fine- to coarse-grained sand
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SILTY CLAY (ML-CL): 10Y-3/1 very dark greenish gray, wet, soft to medium stiff,
trace fine- to coarse-grained sand

SANDY SILT WITH CLAY (ML): 10Y-3/1 very dark greenish gray, wet, medium,
25% fine-grained sand

SILTY CLAY (ML-CL): 10Y-3/1 very dark greenish gray, wet, soft to medium

gradational change to
CLAYEY SILT (ML): 10Y-3/1 very dark greenish gray, wet
and then to
SANDY SILT (ML): 1 10Y-3/1 very dark greenish , wet

     -Below 154 feet bgs 35% clay, trace sand, soft to medium stiff

SANDY CLAY (SC/CL): 5Y 3/2 dark olive gray, wet, 40% fine-grained sand

CLAYEY SILT WITH SAND (ML): 5Y-3/2 dark olive gray, moist, medium, 20%
fine-grained sand

     - Below 5Y-3/2 dark olive gray to 10Y/3/1 very dark greenish gray, wet, up to
10% fine-grained sand

Sample fell out of sampler
on first try, second try
retrieved 3.4 feet of slightly
drier soil
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CLAYEY SILT (ML): 10Y-3/1 very dark greenish gray, wet, medium, up to 10%
fine-grained sand

     -Below 184 feet bgs 5GY 3/1 very dark greenish gray

Boring terminated at 197 feet below ground surface.
Groundwater measured 9/12/2013 14:15 @ 24.0 feet.
Boring completed as groundwater monitoring well.

No recovery 187 to 197 feet
bgs
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LOW PLASTICITY SILT (ML): 10Y-8/1 light greenish gray, dry, strongly
cemented, fine- to coarse- gravel sized fragments, efferveses slightly in water, no
reaction to HCL

     -At 3 feet, lacks cementation, dry powder

POORLY GRADED SAND (SP): 10YR-6/2 light brownish gray, dry, fine-grained
sand, few medium- to coarse-grained sand

     -Increase in medium- to coarse-grained sand

     -At 9 feet, becomes 10YR-7/3 very pale brown, slightly moist

     -At 13 feet, becomes 5Y-6/3 pale olive, moist, decrease in coarse grained sand

     -At 14 feet, becomes wet

     -At 16 feet, becomes 2.5Y-4/4 olive brown, fine- to medium-grained sand, trace
fines content

LEAN CLAY (CL): 10GY-4/1 dark greenish gray, very moist, low-plasticity, little
fine-grained sand, strong reaction to HCL
     -Sand content increases with depth with many thin layers of different shades of

gray, olive, and brown

POORLY GRADED SAND (SP): 10GY-4/1 dark greenish gray, wet,
medium-grained sand, trace silt

     -At 21 feet, becomes 5G-4/2 grayish green, fine-grained sand

     -At 25 feet, becomes medium-grained sand
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Darrin Hasham [CEG #2423]

14 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-919/MW-4

220.0 feetDrill Bit
Size/Type

Drilling
Contractor

8/27/13 - 8/29/13

Borehole
Location

6-inch Core Barrel

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3599.7 feet NAVD88
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POORLY GRADED SAND (SP):  5G-4/2 grayish green, wet, medium-grained
sand
     -2-inch thick fine-grained sand layer

     -Increase in fine content (clay), fine- to medium-grained sand

     -Becomes uniform with subtle changes in average grain size

POORLY GRADED SAND (SP): 5G-2.5/1 and 5G-4/1, mottled greenish black and
dark greenish gray, very dense, wet, fine-grained sand, weak reaction to HCL,
slight "swampy" odor, nonplastic, feels "tacky"

     -Becomes medium-grained sand, decrease in fines content, few gravel to
cobble sized dark greenish gray silt clasts

     -Becomes coarser-grained, trace coarse angular gravel, increase gravel
content with depth

     -Becomes uniform

     -Becomes N2.5 black, decrease in gravel content
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POORLY GRADED SAND (SP): N2.5 black, wet, medium grained, trace coarse
angular gravel

     -Becomes 5GY-2.5/1 greenish black, fine-grained sand, trace silt clasts, trace
subangular coarse gravel, no reaction to HCL

SILTY SAND (SM): 10Y-4/1 dark greenish gray, very dense, wet, fine-grained
sand, trace coarse-grained sand, weakly cemented, nonplastic, weak reaction to
HCL

POORLY GRADED SAND (SP): 10Y-4/1 dark greenish gray, very dense, wet,
fine-grained sand, few medium-grained sand, trace coarse-grained sand,
nonplastic, no reaction to HCL

     -Becomes uniform and consistent, poorly graded sand to 95 feet

     -Some small zones of 2.5YR-2.5/1 reddish black (possible iron oxide staining)

     -Trace fines content (clay)

     -Becomes N 3/1 very dark gray

17:02

8/28/13 09:23
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10:20

Short runs beginning with
Run # 11 are due to heaving
of the sand, approximately
50 feet of heaved sand in
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POORLY GRADED SAND (SP): N 3/1 very dark gray,  very dense, wet,
fine-grained sand, few medium-grained sand, trace coarse-grained sand,
nonplastic, no reaction to HCL

SILTY SAND (SM): 10GY-4/1 dark greenish gray, very dense, wet, fine-grained
sand, weakly cemented, friable, nonplastic, weak reaction to HCL

POORLY GRADED SAND (SP): 5GY-4/1 dark greenish gray, very dense, wet,
fine- to medium-grained sand, trace coarse-grained sand

SILTY SAND (SM): 10GY-4/1 dark greenish gray, very dense, wet, fine-grained
sand, weakly cemented, friable, nonplastic, weak reaction to HCL

POORLY GRADED SAND (SP): 5GY-4/1 dark greenish gray, very dense, wet,
fine- to medium-grained sand, trace coarse-grained sand

POORLY GRADED SAND WITH SILT (SP-SM): 10Y-4/1 dark greenish gray, wet,
fine-grained sand, weakly cemented, friable, weak reaction to HCL

     -At 120 feet, decrease in fines, no cementation

POORLY GRADED SAND (SP): 10GY-4/1 dark greenish gray, very dense, wet,
fine-grained sand, nonplastic

     -trace coarse gravel sized silt clasts

SILTY SAND (SM): 10GY-4/1 dark greenish gray, very dense, very moist,
fine-grained sand, few medium-grained sand, trace coarse-grained sand, weakly
cemented, cohesive, friable, no reaction to HCL

POORLY GRADED SAND (SP): 10R-5/1 reddish gray, very dense, wet,
fine-grained sand, trace medium- to coarse-grained sand, nonplastic, weak
reaction to HCL
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POORLY GRADED SAND (SP): 10R-5/1 reddish gray, very dense, wet,
fine-grained sand, trace medium- to coarse-grained sand, nonplastic, weak
reaction to HCL

SILTY SAND (SM): 10GY-4/1 dark greenish gray, very dense, wet, fine-grained
sand, cohesive, nonplastic, friable

POORLY GRADED SAND (SP): 10Y-4/1 dark greenish gray, very dense, wet,
fine-grained sand, few medium-grained sand, trace coarse-grained sand,
noncohesive

SILTY SAND (SM): 5Y-3/2 dark olive gray, very dense, very moist, fine-grained
sand, few medium-grained sand, trace coarse-grained sand, weakly cemented,
friable, weak reaction to HCL

     -Trace fine angular gravel

     -Trace cobbles, trace coarse angular gravel, slight "swampy" odor

     -Becomes 2.5Y-4/2 dark grayish brown, fines content increase with depth

     -Little coarse angular gravel

     -Decrease in gravel content, gradational contact transitional zone to 158.5 feet

POORLY GRADED SAND (SP): 10Y-4/1 dark greenish gray, very dense, wet,
fine-grained sand, some medium-grained sand, trace angular coarse-grained
sand, nonplastic, no reaction to HCL

     -Trace coarse angular gravel

SILTY SAND (SM): 5Y-4/1 dark gray, very dense, wet, fine-grained sand, some
medium- to coarse-grained sand, trace fine angular gravel, weakly cemented,
friable with effort, no reaction to HCL, decrease fines content with depth

POORLY GRADED SAND (SP): 10Y-4/1 dark greenish gray, very dense, wet,
fine-grained sand, few medium-grained sand, trace angular coarse-grained sand,
nonplastic, no reaction to HCL

SILTY SAND (SM): 5Y-4/1 dark gray, very dense, wet, fine-grained sand, some
medium- to coarse-grained sand, trace fine angular gravel, weakly cemented,
friable with effort, no reaction to HCL, decrease fines content with depth
     -Gradual transition to POORLY GRADED SAND (SP)
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POORLY GRADED SAND (SP): 5GY-5/1 greenish gray, very dense, wet,
fine-grained sand, few medium-grained sand, trace coarse-grained sand,
nonplastic

     -Trace coarse angular gravel to 190 feet

     -Trace silt "rip-up" clasts

     -Little fine angular gravel

SILTY SAND (SM): 10Y-4/1 dark greenish gray, very dense, very moist,
fine-grained sand, few coarse-grained sand, trace fine angular gravel, weakly
cemented, friable

     -Increase sand content @ end of run 21

INTERBEDDED POORLY GRADED SAND (SP) AND SILTY SAND (SM):

     -SILTY SAND (SM)

     -POORLY GRADED SAND (SP)

     -SILTY SAND (SM)

POORLY GRADED SAND (SP): 5GY-4/1 dark greenish gray, very dense, very
moist, fine-grained sand, few medium- to coarse-grained sand, trace subangular
coarse gravel
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POORLY GRADED SAND (SP): 5GY-4/1 dark greenish gray, very dense, very
moist, fine-grained sand, some medium- to coarse-grained sand, trace
subangular coarse gravel

SILTY SAND (SM): 5GY-4/1 dark greenish gray, very dense, very moist,
fine-grained sand, few medium- to coarse-grained sand, trace coarse subangular
gravel, weakly cemented, friable with effort

POORLY GRADED SAND (SP): 5GY-5/1 greenish gray, very dense, wet,
fine-grained sand, few medium- to coarse-grained sand

Boring terminated at 220 feet below ground surface.
Groundwater encountered at approxiamtely 14 feet during drilling.
Boring completed as groundwater monitoring well.
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POORLY GRADED SAND (SP): pale yellowish brown, dry, fine- to
medium-grained sand, few coarse-grained sand, trace silt, weak reaction to HCL

     -Trace fine rootlets

     -Becomes slightly moist, increase coarseness with depth

     -Trace fine gravel

     -Increase in coarse-grained sand, trace coarse gravel

     -Becomes light yellowish brown, increase in moisture, slightly moist to moist

     -Continues to increase coarseness with depth, trace cobble

     -At 25 feet, becomes yellowish brown, moist

     -Becomes strong brown, increase in coarse gravel

8/18/13 12:05

12:13

12:24

12:40

100%

100%

100%

100%

1

2

3

4

R
u
n
 I

n
te

rv
a
l

E
le

v
a

ti
o

n
,

fe
e

t

G
ra

p
h

ic
 L

o
g

D
e

p
th

,
fe

e
t

CORE SAMPLES

FIELD NOTES AND
LAB TEST RESULTS

R
e

c
o

v
e

ry
 (

ft
)

/ 
R

u
n

 L
e

n
g

th

R
u

n
/S

a
m

p
le

Id
e

n
ti
fi
c
a

ti
o

n

MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Darrin Hasham [CEG #2423]

218 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-920/MW-5

258.0 feetDrill Bit
Size/Type

Drilling
Contractor

8/18/13 - 8/21/13

Borehole
Location

6-inch Core Barrel, 8-inch Casing

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3810.7 feet NAVD88
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POORLY GRADED SAND (SP): strong brown, trace fine gravel, increase in
coarse-grained sand, trace coarse gravel, few cemented layers, no reaction to
HCL

POORLY GRADED SAND WITH GRAVEL (SP): pale brown, fine- to
medium-grained sand, little coarse-grained sand, fine and coarse gravel, trace
cobble

     -Some slough from 35-41 feet is moderately cemented

POORLY GRADED GRAVEL WITH SAND (GP): yellowish brown, moist, coarse
gravel up to 3-inches diameter, subangular, little fine angular gravel, little fine- to
coarse-grained sand

POORLY GRADED SAND WITH GRAVEL (SP): strong brown, moist, fine- to
coarse-grained sand, little fine and coarse subangular gravel up to 3-inches
diameter

POORLY GRADED GRAVEL WITH SAND (GP): strong brown, moist, coarse
gravel, subangular, with subangular to angular fine gravel, little fine- to
coarse-grained sand, trace cobbles up to 5-inches diameter

     -Slight increase in moisture

POORLY GRADED SAND (SP): dark yellowish brown, moist, fine- to
medium-grained sand, trace coarse-grained sand (pea gravel), few cemented
layers

SILTY SAND (SM): dark yellowish brown, moist, fine- to medium-grained sand,
moderately cemented, no reaction to HCL
     -Uniform and consistent for entire run

12:51

Cobble stuck in shoe,
sample very hot, water
sprayed on core barrel
boiled, driller begins to add
water so sample remains in
core barrel

Recoverd about 4 feet of
material that had fallen out
of this interval in Run # 6
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SILTY SAND (SM): dark yellowish brown, moist, fine- to medium-grained sand,
moderately cemented, no reaction to HCL

     -Cementation may be from silt, sample feels "tacky", increase in fines content

     -At 72 feet, decrease in fines content, weakly cemented

POORLY GRADED SAND (SP): dark yellowish brown, very dense, moist, fine- to
medium-grained sand, trace silt

     -Some crude indistinct bedding, trace fine angular gravel, increase coarseness
with depth

     -Becomes fine- to coarse-grained sand, some fine and coarse angular gravel

     -No gravel, becomes fine- to medium-grained sand, few fines content

     -POORLY GRADED SAND WITH GRAVEL (SP) layer @ 84 feet

SILTY SAND (SM): strong brown, very dense, very moist, fine- to medium-grained
sand, trace angular coarse gravel, nonplastic, "tacky" feeling, no reaction to HCl

POORLY GRADED SAND (SP): yellowish brown, very dense, moist, fine- to
medium-grained sand, nonplastic, trace fines

SILTY SAND (SM): strong brown, very dense, moist, fine- to medium-grained
sand, trace fine and coarse gravel, angular to subrounded, moderately cemented,
nonplastic, no reaction to HCL

16:48

8/19/13 07:05

08:20

Requested driller to wait 5
min to check if groundwater
is present

08:42

Hot sample
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SILTY SAND (SM): strong brown, very dense, moist, fine- to medium-grained
sand, trace fine and coarse gravel, angular to subrounded, moderately cemented,
nonplastic, no reaction to HCL

POORLY GRADED SAND (SP): light brown, moist, fine-grained sand, trace fines
content

     -Some coarse-grained sand

     -From 106.5 to 109 feet, occasional 1/4 to 1/2-inch thick silt lenses

POORLY GRADED SAND WITH GRAVEL (SP): light brown, very dense, moist,
fine-grained sand, little subrounded coarse gravel, moderately cemented

POORLY GRADED SAND (SP): light brown, moist, fine-grained sand, trace fines

SILTY SAND (SM): strong brown, moist, fine-grained sand, few medium-grained
sand, trace coarse-grained sand, nonplastic, cohesive, weak reaction to HCL

     -moderately cemented, little fine gravel

POORLY GRADED SAND (SP): light brown, moist, fine-grained sand, nonplastic,
no reaction to HCL

SILTY SAND (SM): brown, very dense, moist, fine-grained sand
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11:46

Hot sample
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SILTY SAND (SM): brown, very dense, moist, fine-grained sand

     -Rock fragments in sample

POORLY GRADED GRAVEL WITH SAND (GP): very dense, moist, coarse
gravel, subangular to subrounded, in silty sand matrix, some gravels pulverized
into rock "flour"

SILTY SAND (SM): strong brown, very dense, moist, fine-grained sand, cohesive,
nonplastic
     -Rock "flour" and rock fragments on top of sample

     -Becomes SILTY SAND WITH GRAVEL (SM), with coarse subangular gravel
up to 2-inches diameter

     -Occasional 1/2-inch thick hard silt lenses

POORLY GRADED SAND WITH GRAVEL (SP): strong brown, very dense, moist,
fine- to medium-grained sand, little subangular to angular fine and coarse gravel,
nonplastic

SILTY SAND (SM): strong brown, very dense, moist, fine- to medium-grained
sand, few coarse-grained sand, trace coarse angular gravel, moderately
cemented

POORLY GRADED SAND (SP): light brown, moist, fine-grained sand, few silt

     -Little medium- to coarse-grained sand, little fine and coarse gravel

     -Moderately cemented

     -Fine- to medium-grained sand

     -Increase in fines content

     -Less cemented

13:13

Driller adding water to keep
temperature down

Hot sample

13:55

15:07
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POORLY GRADED SAND (SP): light brown, very dense, moist, fine- to
medium-grained sand, few coarse-grained sand, few fine and coarse subangular
gravels, few fines

     -At 184.5 feet, no gravel observed

     -Slight increase in fines content

     -Trace subangular coarse gravel

SILTY SAND (SM): strong brown, moist, fine- to medium-grained sand, few
coarse-grained sand, trace fine and coarse subangular to subrounded gravel,
nonplastic, no reaction to HCL

POORLY GRADED SAND (SP): light yellowish brown, moist, fine- to
medium-grained sand, trace coarse-grained sand, trace fine subangular gravel,
nonplastic

     -Becomes dark yellowish brown, increase in moisture, very moist, trace coarse
subangular gravel up to 3-inches diameter

     -Increase fines content

15:40

Very hot sample, some
sample lost when sample
bag melted

16:39

8/20/13 08:04

09:00

Very hot sample
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POORLY GRADED SAND (SP): dark yellowish brown, moist, fine- to
medium-grained sand, trace coarse-grained sand, trace fine subangular gravel,
nonplastic

     -Gradational transition

SILTY SAND (SM): dark yellowish brown, very dense, very moist, fine-grained
sand, few medium- to coarse-grained sand, trace subangular coarse gravel,
nonplastic, feels "tacky", no reaction to HCL

POORLY GRADED SAND (SP): dark yellowish brown, very dense, wet,
fine-grained sand, few medium- to coarse-grained sand, trace fines, nonplastic

     -Trace fine and coarse subrounded gravel

     -Trace cobbles

     -Occasional pockets/lenses of fine-grained sand and silty sand up to 2-inches
thick

     -Becomes medium- to coarse-grained sand, trace coarse subangular gravel,
trace silt

     -Becomes fine- to medium-grained sand, few fine subangular gravel

     -Trace coarse subangular gravel, trace coarse-grained sand

09:46

End of sample was wet,
driller requeste to wait 5 min
and check groundwater

10:28

8/21/13 10:07

10:41
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POORLY GRADED SAND (SP): dark yellowish brown, trace coarse subangular
gravel, trace coarse-grained sand
     -At 241 feet, slightly finer grained sand, slight increase in fines content,

becomes brown

     -Becomes brown, wet, fine- to medium-grained sand, few coarse-grained sand,
trace fine and coarse angular to subangular gravel, few silt, nonplastic, no
reaction to HCL

SILTY SAND (SM): strong brown, very dense, very moist, fine-grained sand, few
coarse-grained sand, trace fine subangular gravel, no reaction to HCL

POORLY GRADED SAND (SP): mottled olive gray and strong brown, very dense,
very moist, fine- to medium-grained sand, olive gray zones are silty

SILT (ML): gray, very moist, low plasticity

SILTY SAND TO SANDY SILT WITH GRAVEL (SM/ML): below 254 feet sample
was disturbed and contained "mixed bag" of granitic rock fragments, brown silty
sand, and gray silt layers

Boring terminated at 258 feet below ground surface.
Groundwater encountered at approxiamtely 218 feet during drilling.
Boring completed as groundwater monitoring well.
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SILTY SAND (SM): 7.5YR-4/6 strong brown, dense, dry, fine- to medium-grained
sand, few coarse-grained sand, nonplastic, no reaction to HCL, trace angular fine
and coarse gravel, weakly cemented, friable

     -little coarse angular gravel

     -Trace cobbles, sapmle contains "rock flour" from gravels which are increasing
with depth

POORLY GRADED GRAVEL (GP): 2.5Y-6/3 light yellowish brown, very dense,
dry, coarse gravel, angular, little fine-grained sand, few medium- to
coarse-grained sand, few silt, nonplastic, soil matrix has strong reaction to HCL

     -At 10 feet,  decrease in gravel content

POORLY GRADED SAND WITH GRAVEL (SP): 2.5Y-6/3 light yellowish brown,
dry, fine- to coarse-grained sand, little subangular to angular fine and coarse
gravel, nonplastic, strong reaction to HCL

POORLY GRADED GRAVEL (GP): 2.5Y-6/3 light yellowish brown, dry, fine and
coarse gravel, subangular to angular, little fine-grained sand, few medium- to
coarse-grained sand
     -At 14 feet, coring through cobbles

     -Little fine- to coarse-grained sand, trace silt, nonplastic, strong reaction to
HCL

     -From 25-27 feet, no recovery

POORLY GRADED GRAVEL (GP): 2.5Y-6/2 light brownish gray, dry, fine and
coarse gravel, subangular, little fine- to coarse-grained sand, nonplastic, strong
reaction to HCl

Hot sample

08:47

08:54

Driller added water to keep
temperature down

09:30

No recovery from 25-27
feet, very hard drilling
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Darrin Hasham [CEG #2423]

233 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-921/MW-6

268.0 feetDrill Bit
Size/Type

Drilling
Contractor

8/31/13 - 9/4/13

Borehole
Location

6-inch Core Barrel

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3811.3 feet NAVD88
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POORLY GRADED GRAVEL (GP): 2.5Y-6/2 light brownish gray, dry, fine and
coarse gravel, subangular, with fine- to coarse-grained sand, nonplastic, strong
reaction to HCl

     -At 32 feet, increase in sand content around gravel, but may be pulverized rock

     -Trace cobbles

     -Rock fragments and "rock flour" in first 1 foot of Run # 5

POORLY GRADED SAND (SP): 2.5Y-5/3 light olive brown, moist, fine-grained
sand, few medium- to coarse-grained sand, trace coarse angular gravel

POORLY GRADED GRAVEL (GP): 2.5Y-6/2 light brownish gray, very dense, dry,
coarse gravel, subangular, with fine-grained sand, some fine gravel, some
medium- to coarse-grained sand

     -llittle cobbles up to 6-inches diameter

     -Becomes 2.5Y-5/3 light olive brown, very dense, moist

     -Mostly freshly broken rock fragments

POORLY GRADED SAND WITH GRAVEL (SP): 2.5Y-5/3 light olive brown, very
dense, moist, fine-grained sand, trace coarse angular gravel, nonplastic, strong
reaction to HCL, trace silt

POORLY GRADED GRAVEL (GP): 2.5Y-5/3 light olive brown, very dense, moist,
coarse gravel, angular, few cobbles, little fine-grained sand, few medium- to
coarse-grained sand, nonplastic, strong reaction to HCL

Sample was very hot, left to
cool

10:19

Ran to 46 feet but
approximately 4 feet of
sample fell out of core
barrel, very hot sample

11:10

Ran to 47 feet, retrieved
loss from previous run

12:18

Hot sample melted bag

13:16
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POORLY GRADED GRAVEL (GP): 2.5Y-5/3 light olive brown, very dense, moist,
coarse gravel, angular, few cobbles, little fine-grained sand, few medium- to
coarse-grained sand, nonplastic, strong reaction to HCL
     -Increase in sand content, weakly cemented, friable, strong reaction to HCL

POORLY GRADED SAND (SP): 2.5Y-5/4 light olive brown, very dense, moist,
fine- to medium-grained sand, few coarse-grained sand, trace coarse angular
gravel

POORLY GRADED GRAVEL WITH SAND (GP): 2.5Y-4/3 olive brown, very
dense, moist, fine and coarse gravel/rock fragments, angular, little fine-grained
sand, strong reaction to HCL

     -Decrease in the 2 to 3-inch gravel range, mostly 1/2 to 1 1/2-inch diameter

     -Gravels up to 3-inches diameter

POORLY GRADED SAND (SP): 10YR-5/4 yellowish brown, very dense, moist,
fine-grained sand, few medium- to coarse-grained sand, trace fine and coarse
gravel, nonplastic, weak reaction to HCL, locally weakly cemented, friable

     -Slight increase in moisture, becomes 10YR-4/4 dark yellowish brown

     -Few zones with an increase in coarse-grained sand and fine gravels, typically
6-inches thick

10YR-4/4 dark yellowish brown, very dense, moist, fine-grained sand, few
medium- to coarse-grained sand, trace fine and coarse gravel, trace silt

     -Increase coarseness with depth

     -Becomes 2.5Y-4/4 olive brown, slight increase in cementation, decrease in
coarse-grained sand and gravels
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POORLY GRADED SAND (SP): 2.5Y-4/4 olive brown, very dense, moist, fine
grained sand, few medium to coarse grained sand, trace fine and coarse gravel,
trace silt

     -Increase in coarse gravel

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-4/2 dark grayish brown,
very dense, moist, dark grayish brown, fine and coarse gravel little cobbles, little
fine-grained sand, few medium- to coarse-grained sand, strong reaction to HCL

     -At 108 feet, generally smaller gravels, angular

POORLY GRADED SAND (SP): 5Y-4/3 olive, very dense, moist, fine-grained
sand, some medium- to coarse-gained sand, with coarse angular gravel, trace silt,
weakly cemented, strong reaction to HCL

     -Increasing gravel and cobble content with depth

POORLY GRADED GRAVEL WITH SAND (GP): 5Y-5/2 olive gray, very dense,
moist, fine and coarse gravel, angular to subrounded, little fine-grained sand, few
coarse-grained sand, strong reaction to HCL

POORLY GRADED SAND WITH GRAVEL (SP): 2.5Y-4/3 olive brown, very
dense, fine-grained sand, little fine and coarse angular gravel, little silt, nonplastic,
strong reaction to HCL
     -Increasing gravel content with depth

     -Decrease in gravel content

SILTY SAND (SM): 2.5Y-5/2 grayish brown, very dense, moist, weakly cemented,
very fine grained sand, little silt

     -Decrease in silt content, few medium- to coarse-grained sand, increasing
coarseness with depth

     -Run #17 recovered sample is consistent with the silty sand described above

     -Decrease in silt content

16:01

Drilled to 115 feet, 1 foot of
sample fell back down into
hole, recovered on next run

9/1/13 08:04

Picked up 1 foot from
previous run

08:29

Hot sample

08:51

Approximately 50% of
sample lost above ground
when sample bag melted
and sample fell out
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SILTY SAND (SM): 2.5Y-5/2 grayish brown, very dense, moist, weakly cemented,
very fine grained sand, little silt

LOW PLASTICITY SILT (ML): 2.5Y-4/2 dark grayish brown, moist, laminated with
thin interbedded sand layers, low plasticity, no reaction to HCL, locally with very
fine-grained sand

POORLY GRADED SAND (SP): 7.5YR-6/4 light brown, very dense, moist, fine- to
medium-grained sand, few coarse-grained angular sand, few angular to
subrounded fine and coarse gravel, no reaction to HCL

     -Increase in coarseness with depth, little coarse gravel, subangular to
subrounded, trace cobbles and "rock flour" towards end of run

POORLY GRADED GRAVEL (GP): coarse gravel, subangular to subrounded,
little cobbles and boulders, little medium- to coarse-grained sand

     -Cored granite boulder in shoe, smaller and more rounded gravel, sample is
mostly "rock flour"

POORLY GRADED SAND (SP): 5YR-7/1 light gray, moist, medium- to
coarse-grained sand, mostly rock chips and fragments, trace rounded gravel

POORLY GRADED GRAVEL (GP): gray from "rock flour", fine and coarse gravel,
subangular to rounded, little medium- to coarse-grained sand

09:40

10:20

Very hot sample, had to let
core barrel and sampler
cool before handling
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Hot sample, drillers used
water to cool tooling
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POORLY GRADED GRAVEL (GP): gray from "rock flour", fine and coarse gravel,
subangular to rounded, little medium- to coarse-grained sand

SILTY SAND WITH GRAVEL (SM): 5Y-5/1 gray, very dense, moist, fine-grained
sand, little fine and coarse gravel, subangular to subrounded, nonplastic, no
reaction to HCL

POORLY GRADED GRAVEL (GP): sample consists of an overheated mixture of
coarse rounded gravel, rock fragments, and cored rock segments in a "rock flour"
matrix

     -Sample consists of coarse rounded gravel and cobbles, all fines have been
washed out, sand was observed at bottom of sample but may not be in-situ

POORLY GRADED SAND (SP): 7.5YR-6/1 gray, sample consists of
coarse-grained sand and trace coarse gravel and cobbles

LOW PLASTICITY SILT (ML): 2.5Y-5/3 light olive brown, hard, moist, trace fine
gravel, laminated, no reaction to HCL

POORLY GRADED SAND WITH GRAVEL (SP): 2.5Y-5/3 light olive brown, fine-
to coarse-grained sand, little fine and coarse gravel, subrounded, trace cobbles

SILTY SAND (SM): 2.5Y-4/1 dark gray, very dense, moist, fine-grained sand,
some medium- to coarse-grained sand, moderately cemented, nonplastic, no
reaction to HCl

POORLY GRADED SAND (SP): 10YR-2/3 very pale brown, very dense, dry to
slightly moist, fine- to medium-grained sand, trace coarse rounded gravel, no
reaction to HCL, possible cemented silty layers

From 203-227 feet, no recovery

9/2/13 07:35

Hot sample

08:10

Driller starting to circulate
water throughout rods and
core barrel

09:52

13:40

17:03

No recovery from 203-227
feet
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From 203-227 feet, no recovery

POORLY GRADED SAND (SP): 10YR-6/4 light yellowish brown, very dense, wet,
medium-grained sand, few fine- and coarse-grained sand, no reaction to HCL

     -trace coarse rounded gravel

     -At 235 feet, approximately 4-inch thick fine-grained layer

     -Becomes 10YR-4/4 dark yellowish brown, wet, few silt, gradational transition

SILTY SAND (SM): 10YR-4/4 dark yellowish brown, very dense, very moist,

9/4/13 08:55 Flapper bit run
cleared out approximately
10 feet of cuttings, hole
open to 227 feet

09:05

8/31/13 08:39

09:22
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fine-grained sand, some medium-grained sand, nonplastic, weak reaction to HCL

     -Trace coarse-grained sand, becomes 2.5Y-4/2 dark grayish brown

SILTY SAND (SM): 2.5Y-4/2 dark grayish brown, very dense, very moist,
fine-grained sand, few medium-grained sand, trace coarse-grained sand,
nonplastic, weak reaction to HCL

     -Trace coarse subangular gravel

     -Increase in coarse sand, subangular, feldspar

     -Increase fines content with depth

     -Increase in coarse-grained sand content and fine and coarse gravel

     -A 260 feet, abrupt decrease in coarse-grained sand and gravel, trace
coarse-grained sand, trace fine and coarse gravel, slight decrease in fines,
predominantly fine- to medium-grained sand

SANDY SILT (ML): 2.5Y-5/3 light olive brown, hard, moist, little fine-grained sand,
low plasticity, no reaction to HCL

SILTY SAND (SM): 2.5Y-4/2 dark grayish brown, very dense, moist, fine-grained
sand, few angular coarse-grained sand, few angular fine gravel, few layers
approximately 2-inches thick of clean fine-grained sand, laminated zones of silt
and fine-grained sand

Boring terminated at 268 feet below ground surface.
Groundwater encountered at approxiamtely 233 feet during drilling.
Boring completed as groundwater monitoring well.
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POORLY GRADED SAND (SP): 2.5Y-4/4 olive brown, fine to medium grained,
dry, 15%-20% coarse sand,  little subangular to angular, trace of fine gravel

POORLY GRADED SAND WITH SILT(SP): 2.5Y-3/3 dark olive brown, fine to
medium grained, dry, 15-20% coarse, 10% silt, little subangular to angular, trace
of fine gravel

POORLY GRADED SAND  (SP): 2.5Y-4/3 olive brown, fine to coarse grained,
20% coarse, 70% fine, 10 % medium, 10-15 silt, subangular to subrounded
- at 8 feet coarse sand/fine gravel layer, 2" thick, subangular to angular

- similar to 5 feet, 10 % silt, 90% sand, similar to 7 feet

- fine- to medium-grained, 10% coarse sand, 10% silt

- coarse grained, 15% fine to medium grained, subangular grains

- 30% fine grained
- 2.5Y-4/2, dark gray brown, fine grained (fine beach sand)
- 15% medium to coarse sand, subangular
- 0% coarse sand, 30 % fine, 10% medium sand, subangular to angular

SILTY SAND (SM):  2.5Y-4/4, olive brown, dry, 15% silt, 85 % sand (85% fine,
15% fine to coarse sand)
15% silt, 85% sand, (10-15 medium to coarse/ 85-90% fine

- trace gravel, up to 3/4", dry to moist
- dark gray brown 2.5Y-4/2

POORLY GRADED SAND (SP): 2.5Y-5/6, light olive brown, coarse sand 80%,
20% fine to medium sand, subangular to angular

POORLY GRADED SAND WITH SILT(SP): 2.5Y-5/3, light olive brown, medium to
coarse sand 90%, silt 10%, subangular to subrounded

- 2.5Y-5/4, light olive brown, medium grained 90%, 10% fine and coarse sand

9/15/2013 13:40

14:50

14:00

14:20

75%

90%

100%

83%

83%

1

2

3

4

5

R
u
n
 I

n
te

rv
a
l

E
le

v
a

ti
o

n
,

fe
e

t

G
ra

p
h

ic
 L

o
g

D
e

p
th

,
fe

e
t

CORE SAMPLES

FIELD NOTES AND
LAB TEST RESULTS

R
e

c
o

v
e

ry
 (

ft
)

/ 
R

u
n

 L
e

n
g

th

R
u

n
/S

a
m

p
le

Id
e

n
ti
fi
c
a

ti
o

n

MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Michelle Garde [CEG #2604]

78.2 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-922/MW-7

138.0 feetDrill Bit
Size/Type

Drilling
Contractor

Darrin Hasham [CEG
#2423]

9/15/13 - 9/19/13

Borehole
Location

7-inch Core Barrel, 8-inch Casing

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3669.5 feet NAVD88
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POORLY GRADED SAND WITH SILT(SP): 2.5Y-5/4, light olive brown, fine
grained 85%, 15% medium to to coarse

WELL GRADED SAND (SW): fine to coarse sand, becomes less coarse
downwards

POORLY GRADED SAND (SP): 2.5Y-5/4-5/6, light olive brown, dry, fine to
medium grained, 15% coarse

SILTY SAND (SM): 2.5Y-4/3, olive brown, dry, fine to medium grained, 15%
coarse sand, trace of cobbles up to 3", trace of gravel
- 2.5Y-5/4 light olive brown, 90% fine, 10% medium to coarse sand

- 15% fine gravel and coarse sand

POORLY GRADED SAND (SP): 2.5Y-4/3.5, olive brown, dry, fine to coarse
grained

SILTY SAND (SM): 2.5Y-4/3.5, olive brown, dry, fine grained, 15% silt

WELL GRADED SAND (SW): 2.5Y-4/2, dark grayish brown and 2.5Y-5/4, light
olive brown, dry, fine to coarse sand, subangular

SILTY SAND (SM): 2.5Y-5/4, light olive brown with very dark gray, 2.5Y-3/1, and
dark gray, 2.5Y-4/1, fine grained

POORLY GRADED SAND (SP): 2.5Y-5/3, light olive brown, dry, fine to coarse,
predominately fine to medium 20% coarse
- 2.5Y-4/3.5, olive brown, medium dense, moist, fine to coarse, predominately fine
to medium, 10-15% coarse, trace to 10% gravel and cobbles, weakly cemented

SILTY SAND (SM):2.5Y-3/1, very dark gray, dry to moist, fine to coarse sand,
10% coarse, 25% silt, weakly cemented

- lacks cementation

POORLY GRADED SAND (SP): 2.5Y-4/3- 10YR-5/4, olive brown to yellowish
brown, moist, 50% fine and coarse sand 30%, few medium, trace to 10% silt

SILTY SAND (SM): 10YR-5/3 to 10YR-4/4, brown to dark yellow brown, medium
dense, 15% silt, 85% sand (90% fine, 10% medium to coarse)

POORLY GRADED SAND (SP): 10YR-4/4 to 10YR-4/2, dark yellowish brown to
dark grayish brown, moist, fine and coarse sand, 15% medium, trace of fine
gravel
- 10 YR-4/4-4/6, dark yellowish brown, fine to medium sand, trace of coarse

- up to 10% coarse sand, trace (5%) of fine gravel
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POORLY GRADED SAND (SP): 2.5Y-5/4-5/6, light olive brown, medium dense,
fine to medium grained with 3" granitic cobbles

SILTY SAND (SM): 10YR-5/6, yellowish brown, moist, fine grained, trace medium
to coarse and fine gravel
- 2.5Y-5/4, light olive brown,

POORLY GRADED SAND (SP): 10YR-5/4, yellowish brown, fine to medium
grained 85%, coarse sand 15%
- medium to coarse sand 85%, fine 15%
- 10YR-5/6, yellowish brown,moist, medium to coarse sand (predominately
medium)

WELL GRADED SAND (SW): 10Y-5/4, yellowish brown, moist, fine to coarse
sand

POORLY GRADED SAND (SP): 10 YR-4/4-4/6, dark yellowish brown, fine
grained 90%, 10% medium to coarse sand, interbedded with 1-2" fine to coarse
sand

SILTY SAND (SM): 2.5Y-4/3, olive brown, 15% silt, 85% fine sand

POORLY GRADED SAND (SP): 10YR-5/4-5/6, yellowish brown, 90% fine, 10%
medium, subangular, trace fine gravel and coarse sand

- fine to coarse sand, predominately fine to medium sand
10YR-5/6, yellowish brown to 10 YR4/6 dark yellowish brown, very dense, moist,
fine grained, up to 20% medium to coarse sand and fine gravel, subangular

SILTY SAND (SM): 2.5Y-4/3.5, olive brown, 15% silt,

POORLY GRADED SAND (SP): 2.5Y-5/4, light olive brown, fine to medium
grained, trace of coarse sand, subangular to angular, trace of fine gravel

- 10 YR-4/6, dark yellowish brown, fine grained trace, medium to coarse sand,
trace fine gravel

POORLY GRADED SAND WITH GRAVEL(SP): 10YR-4/6, dark yellowish brown,
60% fine sand, 10% coarse to medium sand, 25% gravel, subrounded to
subangular

WELL GRADED SAND (SW): 2.5Y-3/2-4/2, very dark grayish brown, fine to
coarse sand, 10% fine to coarse gravel
WELL GRADED SAND WITH GRAVEL (SW): light olive brown to olive brown,
cobbles in a matrix of well graded sand, broken cobbles up to 0.3', fine to coarse
sand, 15% fine to coarse gravel
- 2.5Y-5/6, light olive brown, very dense, moist, fine to coarse sand, subangular to
subrounded, trace to 10% fine gravel

POORLY GRADED SAND (SP): 2.5Y-5/4-5/6, light olive brown, 80% fine to
medium sand, 20% coarse subangular to subrounded,

WELL GRADED SAND (SW): 10YR-4/6, dark yellowish brown, fine to coarse
sand

POORLY GRADED SAND (SP): 10YR-4/6, dark yellowish brown, to light olive
brown 2.5Y-05/6, fine to medium grained, 10% coarse

WELL GRADED SAND WITH CLAY (SW): 10YR-4/6, dark yellowish brown, very
dense, wet, up to 25% cobbles and gravel, fine to coarse sand, coarser in bottom
5" cohesive

POORLY GRADED SAND (SP): 10YR-4/6, dark yellowish brown, to 2.5Y-5/6,
light olive brown, to 2.5Y-4/3, olive brown, very dense, wet, predominately medium
to coarse sand, 15% fine sand, trace gravel, subrounded to subangular

SANDY SILT (ML): 10YR-4/6, dark yellowish brown, fine grained, 25% fine sand

WELL GRADED SAND (SW): 10YR-4/6, dark yellowish brown, very dense, wet,
85% medium grained, 15% fine and coarse sand
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WELL GRADED SAND (SW): 2.5Y-5/4, light olive brown

SILTY SAND (SM): 2.5Y-5/3, light olive brown, fine sand, 15% silt

- 2.5Y-4/3, olive brown

- 2.5Y-5/3, light olive brown

- 2.5Y-5/6, light olive brown

POORLY GRADED SAND (SP): 10YR-4/6, dark yellowish brown, fine to coarse
sand, 15% medium

SILTY SAND (SM): 2.5Y-4/3, olive brown, fine grained, 15% silt

POORLY GRADED SAND (SP): 2.5Y-4/3, olive brown, 80% fine and coarse
sand, 20% medium, 40% fine gravel, 90% fine grained, 10% medium to coarse

- fine to coarse sand, predominately fine to medium, 20% coarse

SILTY SAND (SM): 2.5Y-4/3, olive brown, wet, medium to coarse sand, 10% fine
gravel, 15% silt, 75% fine sand

WELL GRADED SAND (SW): 2.5Y-4/3, olive brown, very dense, wet, fine to
coarse sand, trace gravel and cobble, up to 2" subangular to subrounded

SILTY SAND (SM): 10YR-4/2, dark grayish brown, fine grained, 15% silt, cobble
up to 0.4 feet rounded

POORLY GRADED SAND (SP): 10YR-4/2, dark grayish brown, fine to medium
sand

- 10YR-4/2, dark grayish brown, to 10YR-4/3, brown, medium to coarse sand,
10% fine grained, trace of fine gravel

- very dense, wet, thin bed of fine sand

- increase in fine sand

- dark grayish brown, very dense, wet, 90% fine grained, 10% medium to coarse
sand

- 80% fine gravel, 15% medium to coarse, trace fine gravel (5% fines)

- 10% medium to coarse sand, 85% fine, 5% fines

SILTY SAND (SM): 2.5Y-4/2, dark grayish brown, fine grained, 15% silt

POORLY GRADED SAND (SP): 2.5Y-4/2, dark grayish brown, very dense, wet,
medium to coarse sand, 15% fine sand, 5-7% silt
- 2.5Y-4/1, dark grayish, weakly cemented, subangular grains, high energy
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POORLY GRADED SAND (SP): 2.5Y-4/1, dark grayish, weakly cemented,
subangular grains, high energy

Boring terminated at 138 feet below ground surface.
Groundwater encountered at approxiamtely 78.2 feet during drilling.
Boring completed as groundwater monitoring well.
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Alluvial Fan Deposit SILTY SAND (SM): 10YR-6/6 brownish yellow, dry

POORLY GRADED GRAVEL WITH SAND (GP): 7.5YR-7/1 light gray, dense, fine
and coarse grained gravel, fine-grained sand

POORLY GRADED SAND (SP): 10YR-8/1 white, dense, dry, medium- to
coarse-grained sand, fine gravel < 15%

POORLY GRADED SAND (SP): 2.5YR-6/3 light yellowish brown, fine-grained
sand
@ 10 ft becomes 10YR-6/6, brownish yellow, medium-grained sand, fine gravel <
15% few 1-inch sized gravel

SILTY SAND (SM): 10YR-7/2 light gray, dense, dry, fine-grained sand, <15%
gravel

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-6/6 brownish yellow, fine-
to medium-grained sand, little fine gravel

POORLY GRADED SAND (SP): 10YR-6/3 pale brown, medium- to
coarse-grained sand

SILTY SAND (SM): 10YR-8/2 very pale brown, dense, dry, fine-grained sand

POORLY GRADED SAND (SP): 10YR-7/6 yellow, dense, dry, medium-grained,
very clean washed sand

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-7/3 very pale brown, fine
and coarse gravel, > 15% sand

@ 24.5-25 ft cobbles within sand matrix

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-5/4 yellowish brown,
dense, slightly moist, fine- to medium-grained sand, fine gravel

SILTY SAND WITH GRAVEL (SM): 10YR-4/4 dark yellowish brown, fine-grained
sand, fine gravel

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-5/4 yellowish brown,
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Michael Cook [CEG #1716]

67 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-923/MW-8

118.0 feetDrill Bit
Size/Type

Drilling
Contractor

Darrin Hasham [CEG
#2423]

9/27/13 - 9/28/13

Borehole
Location

6-inch Core Barrel

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3650.3 feet NAVD88
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dense, dry, fine- to medium-grained sand, > 15% gravel, fine gravel, clean
washedsand, no fines
POORLY GRADED SAND WITH GRAVEL (SP): 10YR-5/4 yellowish brown,
dense, dry, fine- to medium-grained sand, > 15% gravel, fine gravel, clean
washedsand, no fines

POORLY GRADED SAND (SP): 10YR-6/6 brownish yellow, fine-grained sand,
clean washed sand

@35.5 ft coarse gravel, rounded

POORLY GRADED SAND(SP): 10YR-8/2 very pale brown, dense, dry,
fine-grained sand, <15% fine gravel

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-7/3 very pale brown,
medium-grained sand, >15% gravel, fine gravel

@40-40.5 ft becomes reddish brown, weakly cemented

POORLY GRADED SAND WITH GRAVEL (SP): reddish brown, dense, dry,
>15% gravel,

POORLY GRADED SAND (SP): 10YR-7/6 yellow, dense, dry, fine-grained sand

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-6/6 brownish yellow,
dense, dry to moist, coarse gravel, fine-grained sand

MOTTLED POORLY GRADED SAND (SP) TO SILTY SAND (SM): red orange
and gray, very dense, dry, clayey sand in tip

POORLY GRADED SAND WITH GRAVEL (SP): 5YR-5/8 yellowish red,
fine-grained sand, fine gravel
@ 48.5 ft 3-inch thick SILT (ML): 2.5YR-7/2 light gray

POORLY GRADED SAND (SP): 10YR-6/8 brownish yellow, dry, dense,
fine-grained sand

SILT (ML) TO POORLY GRADED SAND (SP): 10YR-7/3 very pale brown, soft,
slightly moist, fine-grained sand

POORLY GRADED SAND (SP): 10YR-5/8 yellowish brown, dense, dry,
medium-grained sand

SILT (ML): 10YR-4/6 dark yellowish brown, soft, slightly moist, few mica

POORLY GRADED SAND WITH GRAVEL (SP): 5YR-4/4 to 10R-3/6 reddish
brown, dense, dry, gravel up to approximately 2-inches, cemented

POORLY GRADED SAND (SP): 10YR-6/6 brownish yellow, dense, dry, medium-
to coarse-grained sand, clean washed, < 15% gravel

SANDY SILT (ML): 10YR-6/6 brownish yellow, slightly moist, micaceous

POORLY GRADED SAND (SP): 2.5YR-7/3 light reddish brown, dense, dry,
medium- to coarse-grained sand, very clean washed, with few coarse gravel up to
2-inches diameter

SILTY SAND WITH GRAVEL (SM): 2.5 YR-4/4 reddish brown, slightly moist,
fine-grained sand, fine gravel, few coarse gravel up to 1-inch diameter

POORLY GRADED SAND (SP): 10YR-6/4 light brownish yellow, slightly moist,
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fine- to medium-grained sand, clean washed

@ 66 ft few gravel

POORLY GRADED SAND (SP): 5BG-4/1 dark greenish gray, wet, medium- to
coarse-grained sand, clear washed

@ 70 ft dense

LEAN CLAY (CL): 5G-5/1 greenish gray, stiff, moist, mottled with iron oxide
staining

POORLY GRADED SAND (SP): 10Y-4/1 dark greenish gray, dense, wet,
medium- to coarse-grained sand, clean washed

10GY-4/1 dark greenish gray, loose, wet, coarse-grained sand, <15% gravel, fine
gravel, rounded

@ 86 ft few fine gravel, rounded

sample loss due to heaving sands

10B-4/1 dark bluish gray, medium-grained sand, <15% gravel, fine gravel,
rounded

10B-2.5/1 bluish black, dense, wet, fine- to medium-grained sand, weakly
cemented

SILT (ML) TO POORLY GRADED SAND (SP): 5GY-4/1 dark greenish gray,
dense

POORLY GRADED SAND (SP): 5G-4/1 dark greenish gray, dense, fine- to
medium-grained sand, very clean sand

10:20
10:23

10:32
11:05

11:50
13:08

13:40
14:15

100%

100%

100%

80%

13

14

15

16

R
u
n
 I

n
te

rv
a
l

E
le

v
a

ti
o

n
,

fe
e

t

G
ra

p
h

ic
 L

o
g

D
e

p
th

,
fe

e
t

CORE SAMPLES

FIELD NOTES AND
LAB TEST RESULTS

R
e

c
o

v
e

ry
 (

ft
)

/ 
R

u
n

 L
e

n
g

th

R
u

n
/S

a
m

p
le

Id
e

n
ti
fi
c
a

ti
o

n
MATERIAL  DESCRIPTION

Log of Borehole T-923

3585

3580

3575

3570

3565

3560

3555

Sheet 3 of 4

65

70

75

80

85

90

95

100

Consultant:  Kleinfelder    Consultant Project No.:  135335

Project:    Owens Lake Groundwater Program

Project Location:   3001 Rt. 190 Olancha, CA

W Department of Water and Power
D

P
Los Angeles

R
e

p
o

rt
: 

L
A

D
W

P
_

S
O

N
IC

; 
  

F
ile

: 
1

3
5

3
3

5
 -

C
O

M
P

L
E

T
E

 B
O

R
IN

G
 L

O
G

S
_

1
1

0
1

2
0

1
3

.G
P

J
; 

  
1

/1
0

/2
0

1
4



SILTY SAND (SM): 10Y-5/1 greenish gray, wet, fine-grained sand, micaceous

POORLY GRADED SAND (SP): 5G-3/1 very dark greenish gray, wet, medium- to
coarse-grained sand, <15% gravel, fine gravel, rounded, some isolated gravels up
to 1/2-inch diameter

5GY-4/1 dark greenish gray, fine-grained sand

SILTY SAND (SM): 10Y-4/1 dark greenish gray, dense, wet, fine-grained sand

POORLY GRADED SAND WITH GRAVEL (SP): 10Y-5/1 greenish gray,
fine-grained sand, little fine gravel

POORLY GRADED SAND (SP): 5GY-4/1 dark greenish gray, fine- to
medium-grained sand, <15% gravel

10Y-5/1 greenish gray,medium- to coarse-grained sand, well rounded coarse
grains, < 15% gravel

Boring terminated at 118 feet below ground surface.
Groundwater encountered at approxiamtely 67 feet during drilling.
Boring converted to groundwater monitoring well.
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POORLY GRADED SAND (SP): 10YR-4/2, dark grayish brown, dry, fine to coarse
grained, 5-10% fine gravel, subangular to angular
- 10YR-4/3 brown, fine grained, 10-15% medium to coarse grained, trace gravel
- 10YR-4/2, dark grayish brown, fine to coarse grained, 5-10% fine gravel
- up to 20% medium to coarse sand, 10-15% gravel

 -  2.5Y-4/4 olive brown, to -5/6, light olive brown, 50% fine, 50% medium to
coarse, 10-15% gravel, up to 3" cobble

- up to 20% medium to coarse sand

- 60-30% fine to 30-60% medium sand, 10% coarse, trace gravel up to 2"

- 2.5Y-4/4 light brown, to -5/6, olive brown, 60-30% fine to 30-60% medium sand,
10% coarse, trace gravel up to 2"

- 80% fine grained sand, 15% medium to coarse grained sand, 5-10% gravel, up
to 4" cobbles

POORLY GRADED SAND WITH GRAVEL(SP): 2.5Y-4/4, olive brown, dry,
60-65% fine grained sand, 20% medium grained sand, 10-15% gravel, subangular
to angular
- 10YR-4/4, dark yellowish brown, dry, 60% fine grained sand, 20-30% medium
grained sand, 20% coarse gravel, up to 2"

- 10YR-5/4, yellowish-brown
- 10YR-4/2, dark grayish brown, coarse sand- fine gravel, 20-25 %
-  2.5Y-5/4, light olive brown

- 2.5Y-4/4, olive brown, 60% fine, 20-30% medium, 20% coarse and gravel

- 80% fine grained sand, 10-15% medium grained sand, 5-10% gravel/cobbles,
subangular to angular

- 10YR-4/6, dark yellowish brown, very dense, 90% fine grained sand, 10% coarse
grained sand and gravel, up to 2.5", subangular to angular

- 80% fine to medium grained sand, 15% coarse grained sand, 5% fine gravel

- 10YR-4/6, dark yellowish brown
- 5YR-4/6, yellowish red,

- 10YR-5/4-5/6, yellowish brown, 80% fine grained sand, 10% medium and coarse
sand, 10% gravel and cobbles

WELL GRADED SAND (SW): 10YR-5/3, brown, fine to coarse sand, subangular
to angular, coarse sand subrounded, 10% fine coarse gravel, up to 2"

9:40 AM  9/23/2013

9:45 AM

10:10 AM
soaked by added water

10:25 AM

10:40 AM
hot sample

10:45 AM, double bagged

10:55 AM

double bagged

11:00 AM
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Michael Cook [CEG #1716]

137 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-924/MW-9

188.0 feetDrill Bit
Size/Type

Drilling
Contractor

Darrin Hasham [CEG
#2423]

9/23/13 - 9/26/13

Borehole
Location

7-inch Core Barrel, 8-inch Casing

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3760.4 feet NAVD88
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WELL GRADED SAND (SW): 7.5YR-5/8, dark yellowish brown, subrounded to
subangular

POORLY GRADED SAND WITH GRAVEL (SP):  2.5Y-5/4, light olive brown, dry,
very dense, 80% fine to medium, 15% coarse sand, 5% fine gravel, subangular to
angular
- 2.5Y-4/3, olive brown, 60% cobbles, 25% fine to medium grained sand, 15%
coarse and fine gravel, subangular to angular

- fine to medium grained, 15% coarse grained sand, 10% gravel

- 0.5' thick cobble zone, granite boulders or granodiorite pulverized in sand matrix,
fine to coarse

- 10YR-4/2, grayish brown, medium to coarse sand, 10% gravel

- 2.5Y-4/1-3/2, dark gray to very dark grayish brown, very dense, cobbles in
matrix, up to 6" and greater, fine to coarse grained matrix, 40% cobbles, 30% fine
to medium sand, 20% coarse sand, 10 % gravel

- 2.5 Y-4/1, dark gray, fine to coarse grained sand matrix, 50% cobbles

- 2.5YR-8/1, white, cobbles, fine to medium grained sand matrix

- very dense, dry, cobbles broken, fine to medium sand matrix

- 5YR-5/8, yellowish red, cobbles, fine to medium sand matrix

- 2.5Y-6/3, light yellowish brown, very dense, coarse gravel, fine to medium sand
matrix, cobbles greater than 8"

POORLY GRADED SAND (SP): 10YR-6/4, light brownish brown, medium
grained, less than 15% gravel
- 10YR-7/4, very pale brown cobbles in a fine sand matrix

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-6/4 light yellowish brown,
coarse to medium gravel, fine to medium sand

- 10YR-7/2, light gray, coarse gravel

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-5/3, brown, very dense,

- few coarse gravel, medium grained sand little fine gravel

- coarse gravel ~ 2" in diameter

12:00 PM, very disturbed
due to drilling

hot sample

12:20 PM
bag melted, contents lost
except solid rock
1:25 PM
hot
2:00 PM, bag melted

7:55 AM 9/24/2013

8:05 AM

8:28 AM

sample very hot

8:45 AM

part broke on drill rig at
08:59, switched out, bad
casing; resumed drilling at
09:10

9:10 AM
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- coarse gravel layer with caliche along cobble

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-6/4, yellowish brown, very
dense, fine to medium sand, fine gravel, local coarse gravel

- cobbles greater than 8", very hard

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-7/3, very pale brown, very
dense, fine to medium sand, medium grained gravel, subrounded

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-7/4, very pale brown,
dense, dry, fine sand, fine gravel, well rounded to subrounded gravels

 10YR-7/1, light gray

 10YR-6/4, light yellowish brown, very dense, dry, fine to medium sand, fine to
coarse gravel

POORLY GRADED GRAVEL (GP): medium to coarse grained, well rounded

POORLY GRADED SAND  WITH GRAVEL (SP): 10YR-6/4, light yellwoish brown,
fine grained, few coarse sand, fine to coarse gravel, well rounded sand

- very dense, dry, few coarse gravel, greater than 15% gravel

POORLY GRADED SAND (SP): 10YR-6/4, light yellwoish brown, dry, fine sand,
few fine gravel

- cobbles ~8" thick
- fine to medium sand, few fine gravel

 10YR-5/6, yellwoish brown, fine sand, few fine gravel

POORLY GRADED SAND  WITH GRAVEL (SP): 10YR-6/4 light yellowish brown,
dense, fine-grained sand, >15% fine gravel, rounded, few coarse gravel

10:01 AM

10:05, hot

10:32 AM

11:20 AM,  difficult to
advance, likely very hard
cobble and boulders

12:02 PM

12:45 PM

1:05 PM, very hot, bag
melted, changed tip

1:15 PM

rig broke down at 02:15 PM

8:45 AM 9/25/2013, repairs
completed at 08:30 AM
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POORLY GRADED SAND  WITH GRAVEL (SP): 10YR-6/4 light yellowish brown,
dense, fine-grained sand, >15% fine gravel, rounded, few coarse gravel

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-8/2 very pale brown,
dense, coarse gravel, angular

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-6/4 to 10YR-6/8 light
yellowish brown to brownish yellow, dry, dense, fine-grained sand, few fine gravel,
coarse gravels up to 2-inches diameter, subrounded

- from 106 to 108 ft no recovery, very dense

- from 108-109.5 ft rock flour likely due to pulverized cobbles, light gray to white

- 10YR-6/8, brownish yellow, very dense, >15% gravel, gravels subrounded

- cobbles at 111 ft
- 10YR-8/2, very pale brown, dense, little fine gravel

- at 113 ft flat cobble approximately 8-inch by 1-inch thick

POORLY GRADED GRAVEL WITH SAND (GP): very dense, coarse gravel up to
2-inches diameter, > 15% sand, fine- to medium-grained sand
- cobble/boulder at 114.5-115 ft

- at 116 ft cobble, gray, fragmented by drill, 10YR-7/6 to 10YR-5/6 yellow to
yellowish brown, fine-grained sand, fine gravel

POORLY GRADED SAND (SP): very fine-grained sand, < 15% gravel

POORLY GRADED SAND WITH SILT (SP-SM): 10YR-7/3 very pale brown, few
fine gravel, rounded

POORLY GRADED SAND (SP): 10YR-7/3 very pale yellowish brown, dense, dry,
fine-grained sand, very consistent, possible eolian sand
- no gravel from 120-123 ft

POORLY GRADED SAND WITH GRAVEL (SP) to POORLY GRADED GRAVEL
WITH SAND (GP): 2.5Y-6/3 light yellowish brown, coarse-grained sand, angular
gravels, cobbles up to approximately 4-inches diameter

POORLY GRADED SAND WITH GRAVEL (SP): 2.5Y-7/4, very dense,
fine-grained sand, < 15% gravel, fine gravels

- 10YR-5/4 yellowish brown, dry to slightly moist, dense, fine- to medium-grained
sand, >15% gravel, medium and coarse gravels

- increase in gravel, some up to 2-inches diameter

POORLY GRADED SAND WITH GRAVEL (SP) to POORLY GRADED GRAVEL
WITH SAND (GP): 10YR-5/4 yellowish brown, slightly moist, fine- to
medium-grained sand, fine gravel with some coarse gravel

- at 133 ft cobble and coarse gravel

9:07 AM, added 8" casing

9:48:00 AM, clean
hole/changed tip at 09:45
AM for sample collection,
slow advanced , possibly
cobbles

10:00

10:27 AM, cleaning hole
after advanc 10 feet of

10:52 AM

11:35 AM

10:15 AM
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GRAVEL WITH SAND (GP): 10YR-5/4 yellowish brown, moist

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-4/4 yellowish brown dark
yellowish brown, dense, wet, fine- to medium-grained sand, medium and coarse
gravel, angular to subrounded

POORLY GRADED SAND (SP): 10YR-4/6 dark yellowish brown, wet,
medium-grained sand, free water, no gravel
- wet, fine- to medium-grained sand, <15% gravel, few coarse angular gravel

POORLY GRADED SAND WITH GRAVEL (SP): dense, wet, fine- to
medium-grained sand, fine to coarse gravel

POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM): 10YR-4/6 dark
yellowish brown, dense, wet, fine-grained sand

POORLY GRADED SAND (SP): wet, medium-grained sand, <15% gravel, fine
and coarse gravel, angular

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-5/8 yellowish brown, wet,
medium- to coarse-grained sand, fine and coarse gravel

POORLY GRADED SAND WITH SILT (SP-SM): 10YR-4/6, dark yellowish brown,
wet, fine-grained sand, approximately 4-inches thick
POORLY GRADED SAND WITH GRAVEL (SP): 10YR-5/8 yellowish brown, wet,
fine- to medium-grained sand, coarse gravels up to 3-inches diameter

POORLY GRADED SAND (SP): 10YR-4/6 dark yellowish brown, wet, fine- to
medium-grained sand

- 10YR-5/8 yellowish brown, wet,  fine- to medium-grained sand, <15% gravel, few
fine gravel, rounded, few coarse gravels up to 2-inches diameter

- cobble

- 10YR-5/2 brown, wet, medium-grained sand, few coarse gravel up to 1-inch
diameter

POORLY GRADED SAND (SP): 10YR-6/4 light yellowish brown, wet, medium- to
coarse-grained sand, no gravel

1:04 PM, driller indicated
possible moisture at 137
feet, wet at 137-139 feet

1:50 PM

2:08 PM

7:30 AM

100%

100%

100%
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POORLY GRADED SAND (SP): 10YR-6/4 light yellowish brown, wet, medium- to
coarse-grained sand, no gravel

- 10YR-5/4 yellowish brown, <15% gravel, few coarse gravels up to approximatley
3-inches diameter, subrounded

- 7.5YR-5/4 brown, medium-grained sand
POORLY GRADED SAND WITH GRAVEL (SP): 7.5YR-6/5 reddish yellow, wet,
medium-grained sand, >15% gravel coarse gravel, rounded

POORLY GRADED SAND (SP): 10YR-5/6 yellowish brown, wet, fine- to
medium-grained sand

POORLY GRADED SAND WITH SILT AND GRAVEL (SP): 7.5YR-5/8 strong
brown, wet, very coarse gravel to cobbles, subrounded, fine-grained sand/silt
matrix, slightly cemented

Boring terminated at 188 feet.
Groundwater encountered at approxiamtely 137 feet during drilling.
Boring converted to groundwater monitoring well.

8:33 AM, advanced 8"
casing
8:48 AM

no recovery ~183 to 181
feet

8:55 AM
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POORLY GRADED SAND (SP): 2.5Y-6/3 light yellowish brown, moist,
fine-grained sand, weak reaction to HCl

     Becomes weakly cemented, strong reaction to HCl, increased cementationand
and increased moisture with depth

     Becomes 7.5YR-4/4 brown, wet

     Becomes 2.5Y-6/3 light yellowish brown, very dense, fine- to medium-grained
sand

     Trace coarse gravel
     Becomes 5GY-4/1 dark greenish gray, fine-grained sand
     Becomes 5GY-3/1 very dark greenish gray, medium-grained sand

     Alternating 6-inch layers of fine-grained and medium-grained sand

     Becomes fine-grained sand, nearing silt sized particles

SILT (ML): 5Y-4/2 olive gray, firm, moist, high placticity, strong reaction to HCl

POORLY GRADED SAND (SP): 10Y-3/4 very dark greenish gray, very dense,
very moist, fine-grained sand

SILT (ML): 2.5Y-5/2 grayish brown, firm, moist, high plasticity, strong reaction to
HCl

     Becomes interbedded layers of gleyed medium-grained sand and silt

POORLY GRADED SAND (SP): N-3/ very dark gray, very dense, wet, fine- to
medium-grained sand, trace coarse-grained sand, trace silt, shell fragments,
non-plastic, weak reaction to HCl
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Darrin Hasham [CEG #2423]

Artesian

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-925/MW-10

132.0 feetDrill Bit
Size/Type

Drilling
Contractor

7/22/13 - 7/23/13

Borehole
Location

7-inch Core Barrel, 8-inch Casing

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3618.8 feet NAVD88

Log of Borehole T-925

3615

3610

3605

3600

3595

3590

Sheet 1 of 4

0

5

10

15

20

25

30

Consultant:  Kleinfelder    Consultant Project No.:  135335

Project:    Owens Lake Groundwater Program

Project Location:   3001 Rt. 190 Olancha, CA

W Department of Water and Power
D

P
Los Angeles

R
e

p
o

rt
: 

L
A

D
W

P
_

S
O

N
IC

; 
  

F
ile

: 
1

3
5

3
3

5
 -

C
O

M
P

L
E

T
E

 B
O

R
IN

G
 L

O
G

S
_

1
1

0
1

2
0

1
3

.G
P

J
; 

  
1

/1
0

/2
0

1
4



POORLY GRADED SAND (SP): N-3/ very dark gray, very dense, wet, fine- to
medium-grained sand, trace coarse-grained sand, trace silt, shell fragments,
non-plastic, weak reaction to HCl

     Becomes fine-grained sand, increase in silt

     Becomes medium-grained sand, decrease in silt

     Approximately 5% fines, possibly clay

     Becomes fine-grained sand

     Becomes 10Y-4/1 dark greenish gray, dense, wet, fine-grained sand,
approximately 5% clayey fines, non-plastic, strong reaction to HCl

     Becomes 2.5Y-5/2 grayish brown, no longer gleyed

     Some iron oxide staining

POORLY GRADED SAND WITH SILT (SP-SM): gleyed 10Y-4/1 dark greenish
gray

     Gravel sized fragments of moderately cemented sand

     Becomes fine-grained sand

8:00 7/23/2013
1 foot collected on clean out
run, 44 to 45 feet
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     Abundant shell fragments, 65 to 66 feet

POORLY GRADED SAND (SP): 10Y-4/1 dark greenish gray, very dense, wet,
fine-grained sand, trace silt, non-plastic, strong reaction to HCl

SILT (ML): 10GY-5/1 greenish gray, firm, moist to wet, some fine-grained sand,
trace pea gravel sized calcium carbonate nodules, medium plasticity, weak
reaction to HCl

POORLY GRADED SAND (SP): 5GY-3/1 very dark greenish gray, very dense,
wet, fine-grained sand, trace silt, nonplastic, strong reaction to HCl
POORLY GRADED SAND (SP): 5GY-3/1 very dark greenish gray, very dense,
wet, fine-grained sand, trace silt, nonplastic, strong reaction to HCl

     Trace clayey silt

10:15

Driller reported pushing run
without vibrations, sample
collected was fully
saturated, poor recovery
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11:50
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POORLY GRADED SAND (SP): 5GY-3/1 very dark greenish gray, very dense,
wet, fine-grained sand, trace silt, nonplastic, strong reaction to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 5GY-3/1 very dark greenish
gray, very dense, wet, fine-grained sand, trace clay, nonplastic, strong reaction to
HCl

Boring terminated at 132 feet below ground surface due to poor sample recovery
and progress.
Boring completed as groundwater monitoring well.
Backfilled overdrilled portion with portland cement/bentonite grout to a depth of 75
feet below ground surface.

11:50

12:30
Switch over to 6-inch core
barrel
8:00 7/24/2013

8:30
2 feet collected on clean out
run, 122 to 124 feet
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POORLY GRADED SAND WITH SILT (SP-SM): 10YR-6/4 light yellowish brown,
loose, dry, fine-grained sand, some medium- to coarse-grained sand, subangular,
non-plastic, few gravel

     Decrease in gravel, no reaction to HCl

SILTY SAND (SM): 10YR-6/4 light yellowish brown, loose, dry, fine-grained sand,
some medium- to coarse-grained sand, angular, non-plastic, strong reaction to
HCl

POORLY GRADED SAND WITH SILT (SP-SM): 10YR-7/3 very pale brown,
loose, dry, fine- to medium-grained sand, some coarse-grained sand, angular,
non-plastic

     Becomes dry to moist, slight increase in average grain size

     Becomes fine-grained sand

     Occasional zones are weakly cemented, cemented zones are broken up while
drilling, react strongly to HCl

POORLY GRADED SAND (SP): 10YR-7/3 very pale brown, loose, dry,
fine-grained sand, some medium- to coarse-grained sand, trace silt, angular,
non-plastic

     Trace fine gravel

     Becomes 7.5YR-6/4 light brown

POORLY GRADED SAND WITH GRAVEL (SP): 7.5YR-6/4 light brown, loose,
dry, fine-grained sand, some medium- to coarse-grained sand, fine and coarse
gravel, trace silt, angular, non-plastic, weak reaction to HCl

SILTY SAND (SM): 7.5YR-5/3 brown, wet, fine-grained sand, trace
coarse-grained sand, low plasticity, weak reaction to HCl

POORLY GRADED SAND (SP): 7.5YR-4/4 brown, wet, medium grained sand,
occasional silt layer <1-inch thick (disturbed, 2.5Y-4/3 olive brown)

16:15 17/7/2013

16:24

16:30

8:20 18/7/2013

8:32

100%

100%

66%

100%

1

2

3

4

R
u
n
 I

n
te

rv
a
l

E
le

v
a

ti
o

n
,

fe
e

t

G
ra

p
h

ic
 L

o
g

D
e

p
th

,
fe

e
t

CORE SAMPLES

FIELD NOTES AND
LAB TEST RESULTS

R
e

c
o

v
e

ry
 (

ft
)

/ 
R

u
n

 L
e

n
g

th

R
u

n
/S

a
m

p
le

Id
e

n
ti
fi
c
a

ti
o

n

MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Darrin Hasham [CEG #2423]

28.5 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-926/MW-11

172.0 feetDrill Bit
Size/Type

Drilling
Contractor

7/17/13 - 7/21/13

Borehole
Location

6-inch Core Barrel, 8-inch Casing

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3715.4 feet NAVD88
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SANDY SILT (ML): 2.5Y-5/4 light olive brown, firm, wet, fine-grained sand, low
plasticity, weak reaction to HCl

LEAN CLAY (CL): 5Y-6/4 pale olive, firm, moist, low plasticity, some iron oxide
mottling

POORLY GRADED SAND (SP): 2.5-Y-4/4 olive brown, wet, medium-grained
sand, nonplastic

Trace coarse sand

SILTY SAND (SM): 2.5Y-4/3 olive brown, fine-grained sand, trace coarse-grained
sand and fine gravel, occasional cemented nodules, low plasticity, weak reaction
to HCl

     Becomes 5Y-6/2 light olive gray, trace calcium carbonate nodules, strong
reaction to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 5Y-4/3 olive, wet, fine-grained
sand
     Becomes fine- to medium-grained sand, trace coarse-grained sand

     Becomes fine-grained sand
     Becomes fine- to medium-grained sand, some coarse-grained sand, abundant

mica

SILTY SAND (SM): 2.5Y-4/4 olive brown, wet, fine-grained sand, nonplastic,
medium reaction to HCl

POORLY GRADED SAND (SP): 10YR-4/6 dark yellowish brown, dense, wet,

POORLY GRADED GRAVEL (GP): basal gravel layer

SILTY SAND (SM): 5Y-5/3 olive, very dense, wet, medium-grained sand, low
plasticity, medium reaction to HCl

POORLY GRADED SAND (SP): 5Y-5/3 olive, very dense, wet, fine- to
coarse-gained sand, subangular
     Becomes 2.5Y-4/2 dark grayish brown, fine-grained sand, weak reaction to

HCl, coarsens with depth

LEAN CLAY (CL): 5Y-6/4 pale olive, hard, moist, medium plasticity, trace sand

CLAYEY SAND (SC): 10YR-4/3 brown, very dense, moist, fine- to
medium-grained sand, some coarse-grained sand, medium plasticity, some silt

     Becomes 2.5Y-4/2 dark grayish brown
     Decrease in fines downward until about 65 feet, then abrupt increase in fines
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SILTY SAND (SM): 2.5Y-4/4 olive brown, very dense, wet, fine-grained sand,
abundant calcium carbonate filaments, strong reaction to HCl

     Occasional ~2-inch layers of sandier material, decrease in calcium carbonate
filaments

SANDY SILT (ML): 10YR-7/3 very pale brown, firm to hard, wet, fine-grained
sand, medium plasticity, trace coarse gravel sized cemented nodules, strong
reaction to HCl

     Becomes 10YR-4/4 dark yellowish brown

SILTY SAND (SM): 2.5Y-5/4 light olive brown, very dense, wet, fine-grained sand
nonplastic

     Trace to some coarse-grained sand

     Becomes very homogenous

     2-inch lens of poorly graded to well graded sand (SP to SW)

     Becomes 7.5YR-4/4 brown, decrease in fines

     Coarse gravel sized cemented nodules, no reaction to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 10YR-4/4 dark yellowish brown,
very dense, wet, fine-grained sand, nonplastic, no reaction to HCl

SILTY SAND (SM): 10YR-5/3 brown, very dense, wet, fine-grained sand, trace
coarse-grained sand, nonplastic, weak reaction to HCl

SILT (ML): 2.5Y-5/3 light olive brown, hard, moist to wet, few fine-grained sand,
low plasticity, strong reaction to HCl

SILTY SAND (SM): 2.5Y-4/4 olive brown, very dense, wet, fine-grained sand,
trace coarse-grained sand, subrounded, nonplastic, no reaction to HCl

WELL GRADED SAND WITH SILT (SW-SM): 2.5Y-4/4 olive brown, very dense,
wet, subangular, nonplastic

SILTY SAND (SM): 2.5Y-4/3 olive brown, very dense, wet, fine-grained sand,
trace coarse-grained sand, subangular, nonplastic, strong reaction to HCl
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     Increase in silt, calcium carbonate filaments, strong reaction to HCl
     No calcium carbonate filaments, sand coarsens with depth

     2-inch lens of well graded sand (SW)

POORLY GRADED SAND WITH SILT (SP-SM): 2.5Y-4/4 olive brown, very
dense, wet, fine-grained sand, trace coarse-grained sand, subrounded,
nonplastic, no reaction to HCl

SILTY SAND (SM): 10YR-5/4 yellowish brown, very dense, wet, fine-grained sand,
subangular, nonplastic, mottled with black organic specks, no reaction to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 2.5Y-5/4 light olive brown, very
dense, wet, fine-grained sand, subangular, nonplastic, weak reaction to HCl

     Becomes 7.5YR-4/4 brown, iron oxide staining

     Becomes 7.5YR-5/3 brown, medium- to coarse-grained sand

     Becomes 10YR-5/2 grayish brown, multicolored grains, fine- to medium
grained sand, primarily quartz and feldspar, possibly well graded sand,
occasional silty lenses

     Becomes 5Y-6/2 light olive gray, increase in fines

SILTY SAND (SM): 5Y-6/2 light olive gray, very dense, wet, fine-grained sand,
subangular, nonplastic, no reaction to HCl

POORLY GRADED SAND (SP): 5Y-6/2 light olive gray, very dense, wet, medium-
to coarse-grained sand, subangular, nonplastic, no reaction to HCl

     Becomes fine-grained sand

LEAN CLAY (CL): 2.5Y-5/4 light olive brown, hard, moist, medium plasticity, no
reaction to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 2.5Y-4/2 dark grayish brown,
very dense, wet, subangular, nonplastic, weak reaction to HCl, occasional layers
~2.5-inches thick with more fines

     Becomes medium-grained sand

     Becomes fine- to coarse-grained sand
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SILTY SAND (SM): 2.5Y-5/4 light olive brown, very dense, wet, fine-grained sand,
trace coarse-grained sand, subrounded, nonplastic, weak reaction to HCl

     Becomes 10YR-5/4 yellowish brown, fine-grained sand, trace medium-grained
sand, subangular, increase in fines

POORLY GRADED SAND (SP): 2.5Y-4/3 olive brown, multicolored grains,
primarily quartz and feldspar, wet, subangular, nonplastic, trace fines, trace
gravel, weak reaction to HCl

SILTY SAND (SM): 10YR-4/3 brown, very dense, wet, fine-grained sand,
subangular, nonplastic, weak reaction to HCl

     Trace coarse-grained sand, increased fines

     Becomes fine-grained sand, no coarse-grained sand

     Trace coarse-grained sand

SANDY SILT (ML): 10YR-5/4 yellowish brown, hard, moist, fine-grained sand,
trace fine gravel, low plasticity, no reaction to HCl

SILTY SAND (SM): 7.5YR-4/2 brown, very dense, moist, fine- to coarse-grained
sand, subangular, nonplastic, no reaction to HCl

     Becomes fine-grained sand

     Becomes 2.5Y-5/3 light olive brown

     Fines content decreases with depth

POORLY GRADED SAND (SP): 10YR-4/3 brown, very dense, wet, medium- to
coarse-grained sand, subrounded, nonplastic,

     Becomes medium-grained sand

     Trace coarse gravel up to ~3-inches in diameter

     Becomes medium- to coarse-grained sand

     Becomes medium-grained sand

SILTY SAND (SM): 10YR-4/4 dark yellowish brown, very dense, wet, fine-grained
sand, some medium-grained sand, trace coarse-grained sand, subangular,
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nonplastic, weak reaction to HCl

POORLY GRADED SAND (SP): multicolored grains, very dense, wet, fine- to
coarse-grained sand, some fine gravel, subangular, nonplastic

Boring terminated at 172 feet below ground surface due to heaving sand, 42-43
feet of slough heaved into casing.

Groundwater observed during logging core @ 28.5 feet
Groundwater measured 7/18/2013 10:25 @ 26.7 feet
Groundwater measured 7/19/2013 12:15 @30.0 feet
Groundwater measured 7/20/2013 8:00 @33.5 feet
Groundwater measured 7/20/2013 12:15 @ 38.0 feet

Boring completed as groundwater monitoring well.

10:20
2 feet collected on clean out
run, 170 to 172 feet

11:24
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SILTY SAND (SM): 10YR-6/3 pale brown, dry, fine-grained sand, strong reaction
to HCl

WELL GRADED SAND (SW): 10YR-5/4 yellowish brown, dry, fine- to
coarse-grained sand, few gravel, few cobbles, strong reaction to HCl

POORLY GRADED GRAVEL WITH COBBLES (GP): 10YR-6/3 pale brown, dry,
strong reaction to HCl

POORLY GRADED SAND (SP): 10YR-5/4 yellowish brown, moist, mostly
fine-grained sand, some medium-grained sand, few coarse-grained sand, few
gravel and cobbles, subangular to subrounded, strong reaction to HCl

SILTY SAND (SM): 2.5Y-5/4 light olive brown, dry to moist, fine-grained sand,
weak reaction to HCl

POORLY GRADED SAND (SP): 10YR-6/3 pale brown, dry, fine- to medium-
grained sand, trace coarse-grained sand and fine gravel, trace fines, strong
reaction to HCl

SILTY GRAVEL (GM): 10YR-6/3 pale brown, moist, mostly gravel and cobbles,
little sand, strong reaction to HCl

POORLY GRADED SAND WITH SILT (SP): 10YR-5/4 yellowish brown, moist,
fine- to medium-grained sand, strong reaction to HCl

POORLY GRADED SAND (SP): 2.5Y-6/4 light yellowish brown, moist, mostly
fine- to medium-grained sand, little coarse-grained sand, strong reaction to HCl

SILTY SAND (SM): 2.5Y-6/3 light yellowish brown, moist, fine-grained sand,
strong reaction to HCl

POORLY GRADED SAND (SP): 2.5Y-5/3 light olive brown, moist, fine- to
medium-grained sand, strong reaction to HCl
     -Below 11 feet, becomes mostly fine- to medium-grained sand with few to little

coarse-grained sand and few gravel
     -Below 13 feet, becomes 2.5Y-6/3 light yellowish brown, fine- to

medium-grained sand

WELL GRADED SAND WITH GRAVEL AND COBBLES (SW): 2.5Y-5/3 light
olive brown, moist, fine- to coarse-grained sand, dark gray gravel, strong reaction
to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 2.5Y-6/3 light yellowish brown,
moist, fine- to medium-grained sand, ~1-inch thick silty sand interbeds, strong
reaction to HCl
     -Below 16.5 feet, becomes 2.5Y-5/3 light olive brown, trace to few gravel and

cobbles

SILTY SAND (SM): 2.5Y-5/3 light olive brown, moist, mostly fine- to
medium-grained sand, few coarse-grained sand and fine gravel, strong reaction to
HCl

POORLY GRADED SAND WITH SILT (SP-SM): 2.5Y-6/3 light yellowish brown,
moist, fine- to medium-grained, trace fine gravel, trace clay, strong reaction to HCl

     -Below 21.5 feet, becomes 5Y-6/3 pale olive

POORLY GRADED SAND (SP): 5Y-6/2 light olive gray, dry to moist, mostly fine-
to medium-grained sand, little coarse-grained sand, few gravel and cobbles,
strong reaction to HCl
     -Below 23.5 feet, becomes fine- to medium-grained sand

POORLY GRADED SAND WITH SILT (SP-SM): 5Y-6/2 light olive gray, dry to
moist, fine-grained sand, strong reaction to HCl

SILTY SAND (SM): 5Y-4/1 dark gray, dry to moist, fine-grained sand, trace
medium- to coarse-grained sand, strong reaction to HCl

POORLY GRADED SAND (SP): 5Y-5/2 olive gray to 5Y6/2 light olive gray, dry to
moist, fine-grained sand, strong reaction to HCl
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Michelle Garde [CEG #2604]

30.75 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-927/MW-12

154.0 feetDrill Bit
Size/Type

Drilling
Contractor

Darrin Hasham [CEG
#2423]

7/30/13 - 7/31/13

Borehole
Location

6-inch Core Barrel

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3635.1 feet NAVD88
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     -Below 30 feet, becomes 5Y-5/2 olive gray, moist, fine- to medium-grained
sand

     -Below 32 feet, becomes 10YR-4/3 brown, wet, fine-grained sand

     -Below 33 feet, becomes 10YR-2/1 black, some mica

SANDY LEAN CLAY (CL): 5GY-4/1 dark greenish gray, soft to firm, wet, fine- to
medium-grained sand, medium plasticity, strong reaction to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 5GY-3/1 very dark greenish gray
with 2.5Y-8/2 pale yellow shells, wet, strong reaction to HCl

     -Below 40.6 feet, becomes 5GY-2.5/1 greenish black, increased
coarse-grained sand

LEAN CLAY (CL): 10Y-5/1 greenish gray, soft to firm, wet, medium plasticity,
strong reaction to HCl

POORLY GRADED SAND WITH CLAY (SP-SC): 5GY-3/1 very dark greenish
gray, wet, fine- to medium-grained sand, with shells, strong reaction to HCl

POORLY GRADED SAND (SP): wet, fine- to medium-grained sand, possibly 1 or
2, 1-2 foot clay beds, <5% cobbles (by volume) up to 3.5 inches in diameter,
strong reaction to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 5GY-4/1 dark greenish gray,
wet, fine-grained sand, strong reaction to HCl
     -Below 54.5 feet, becomes 10Y-3/1 very dark greenish gray, fine- to

medium-grained sand, trace shells

WELL GRADED SAND WITH GRAVEL (SW): 10Y-4/1 dark greenish gray, wet,
fine gravel up to 1.5 inch in diameter, rounded gravel, strong reaction to HCl

POORLY GRADED SAND WITH SILT (SP-SM): 10Y-3/1 very dark greenish gray,
fine-grained sand, strong reaction to HCl
     -Below 58 feet, becomes fine- to medium-grained sand

     -At 59 feet, 6-inch lens of gravel up to 2-inches in diameter
     -At 59.5 feet, 2-inch lens of sandy clay (CL)
     -Below 60 feet, becomes 10Y-4/1 dark greenish gray

SILTY SAND (SM): 5Y-3/2 dark olive gray, wet, fine-gained sand, trace gravel up
to 1.5 inches in diameter, strong reaction to HCl

     -At 63.5 feet, 6-inch lens of bimodal fine- and coarse-grained sand

CLAYEY SAND (SC): 2.5Y-3/2 very dark grayish brown, firm, wet, fine-grained

13:33
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Sample is fully saturated
and liquefied in a 5 gallon
bucket for logging.
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sand, micaceous, strong reaction to HCl

SILTY SAND (SM): 2.5Y-3/1 very dark gray, wet, fine-grained sand, strong
reaction to HCl

CLAYEY SAND (SC): 2.5Y-3/2 very dark grayish brown, wet, fine-grained sand,
micaceous, strong reaction to HCl

SILTY SAND (SM): 2.5Y-3/1 very dark gray, wet, fine-grained sand, micaceous

SANDY SILT (ML): 2.5Y-3/1 very dark gray, firm, wet, fine-grained sand, weak
reaction to HCl

SILTY CLAY (CL-ML): 5Y-4/1 dary gray, hard, wet, low to medium plasticity, weak
reaction to HCl

SILT (ML): 5GY-3/1 very dark greenish gray, firm, wet, low to medium plasticity

     -Below 76 feet, becomes 5GY-4/1 dark greenish gray

POORLY GRADED SAND (SP): 5GY-2.5/1 greenish black, wet, fine- to
medium-grained sand, strong reaction to HCl

SILT (ML): 5GY-4/1 dark greenish gray, firm, wet, weak reaction to HCl

POORLY GRADED SAND (SP): 5GY-2.5/1 greenish black, wet, fine- to medium-
grained sand, weak reaction with HCl

SANDY SILT (ML): 5GY-4/1 dark greenish gray, wet, soft, fine-grained sand, trace
clay

LEAN CLAY (CL): 5GY-4/1 dark greenish gray, stiff, wet, trace silt

SANDY LEAN CLAY (CL): 5GY-4/1 dark greenish gray, firm, wet, fine-grained
sand, some interbedded sands

POORLY GRADED SAND (SP): 5GY-3/1 very dark greenish gray, wet, fine- to
medium-grained sand, trace shells

WELL GRADED SAND (SW): 5GY-3/1 very dark greenish gray, wet, fine- to
coarse-grained sand, few to little fine gravel up to 3/8 inch in diameter, trace fine,
subrounded sand
     -At 95 feet, 6-inch lens of well graded sand with silt (SP-SM), trace organics
     -Below 95.5 feet, becomes 5GY-2.5/1 greenish black
     -Below 96 feet, becomes 10Y-4/1 dark greenish gray

     -Below 97.5 feet, becomes 10Y-3/1 very dark greenish gray
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CLAYEY SAND (SC): 10Y-4/1 dark greenish gray, moist to wet, fine- to
coarse-grained sand, trace fine gravel, with charcoal
     -At 100.5 feet, 3-inch lens of sandy gravel, fine gravel

POORLY GRADED SAND (SP): 10Y-3/1 very dark greenish gray, moist to wet,
fine- to medium-grained sand

WELL GRADED SAND (SW): 10Y-3/1 very dark greenish gray, moist to wet, fine-
to coarse-grained sand, trace fine gravel

POORLY GRADED SAND (SP): 10Y-3/1 very dark greenish gray, wet, mostly
fine- to medium-grained sand, few coarse-grained sand, subrounded to
subangular, strong reaction to HCl
     -At 104.75 feet, 3-inch lens of silty sand with gravel (SM), fine- to

coarse-grained sand, fine gravel

WELL GRADED SAND (SW): 10Y-3/1 very dark greenish gray, wet, fine- to
coarse-grained sand, strong reaction to HCl

WELL GRADED GRAVEL WITH CLAY (GW-GC): 10Y-3/1 very dark greenish
gray, wet, coarse gravel up to 3-inches in diameter, interbedded with hard silt,
strong reaction to HCl

SILT (ML): 5GY-4/1 dark greenish gray, hard, wet, trace fine- to coarse-grained
sand, moderate cementation in parts of the sample, strong reaction with HCl

POORLY GRADED SAND WITH SILT (SP-SM): 5Y-4/1 dark greenish gray, wet,
fine- to medium-grained sand, strong reaction with HCl

SILT (ML): 5GY-4/1 dark greenish gray, firm, wet, trace fine-grained sand, strong
reaction to HCl

SANDY SILTY CLAY (ML-CL): 10Y-4/1 very dark greenish gray, firm, moist to
wet, fine-grained sand, strong reaction to HCl

     -Below 114 feet, becomes 10Y-3/1 dark greenish gray

POORLY GRADED SAND (SP): 10Y-3/1 very dark greenish gray, wet,
fine-grained sand, trace medium-grained sand, strong reaction to HCl

     -Below 122 feet, becomes mostly fine- to medium-grained sand, few
coarse-grained sand

POORLY GRADED SAND WITH SILT (SP-SM): 10Y-3/1 very dark greenish gray,
wet, fine-grained sand, strong reaction to HCl

CLAYEY SAND (SC): 10Y3/1 very dark greenish gray, very dense, wet, strong
reaction to HCl

POORLY GRADED SAND (SP): 10Y-3/1 dark greenish gray, wet, fine-grained
sand, strong reaction to HCl
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     -Below 136 feet, large gravel sized subrounded sandstone pieces up to
3-inches in diameter

     -Below 138.5 feet, sandstone clasts up to 5-inches in diameter

     -Below 140 feet, becomes fine- to medium-grained sand, trace coarse-grained
sand

POORLY GRADED SAND WITH SILT (SP-SM): 10Y-4/1 dark greenish gray, wet,
fine-grained sand, strong reaction to HCl

POORLY GRADED SAND (SP): 10YR-4/1 dark gray to 10YR-5/1 gray, wet,
fine-grained sand, strong reaction to HCl

POORLY GRADED SAND WITH CLAY (SP-SC): 10Y-5/1 greenish gray, wet,
fine-grained sand, trace fine and coarse gravel sized siltstone pieces, strong
reaction to HCl
     -Below 146 feet, fine and coarse gravel sized siltstone pieces up to 2-inches in

diameter

     -Below 148 feet, becomes 2.5Y-4/1 dark gray, fine and coarse gravel sized
white siltstone pieces up to 1.5 inches in diameter

     -Below 150 feet, becomes 5Y-4/1 dark gray, fine and coarse gravel sized
siltstone clasts up to 1.5-inches in diameter

Boring terminated at 154 feet below ground surface.

Groundwater measured 7/30/2013 3:25 @ 30.0 feet
Groundwater measured 7/31/2013 8:30 @ 45.6 feet
Groundwater measured 7/31/2013 12:50 @ 30.0 feet

Boring completed as groundwater monitoring well.
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SILTY GRAVEL (GM): 2.5Y-6/2 light brownish gray, dry, fine and coarse gravel,
cobbles up to 5 inches in diameter
     -Below 1 foot, becomes moist

     -At 1.75 feet, 3-inch lens of poorly graded gravel with silt (GP-GM), fine and
coarse gravel sized limestone up to 1.5-inches in diameter, subrounded

SILTY SAND (SM): 2.5Y-5/4 light olive brown, moist, fine-grained sand, strong
reaction to HCl

POORLY GRADED SAND (SP): 5Y-4/2 olive gray, dry to moist, fine- to
medium-grained sand, trace coarse-grained sand, trace fine and coarse gravel,
strong reaction to HCl

WELL GRADED SAND (SW): 5Y-5/3 olive, dry to moist, fine- to coarse-grained
sand, few  fine and coarse gravel, subangular clast of limestone, strong reaction
to HCl

POORLY GRADED SAND (SP): 5Y-4/4 olive, moist, fine-grained sand, caliche,
strong reaction to HCl

SANDY LEAN CLAY (CL): 5Y-5/2 olive gray, firm, moist, fine-grained sand, strong
reaction to HCl

CLAYEY SAND (SC): 5Y-6/3 pale olive, moist, fine- to medium-grained sand,
strong reaction to HCl

POORLY GRADED GRAVEL WITH SAND (GP): 5Y-7/2 light gray, moist, coarse
gravel, cobble up to 4 inches in diameter, strong reaction to HCl

WELL GRADED GRAVEL WITH CLAY AND SAND (GW-GC): 5Y 4/4 olive,
moist, coarse gravel, medium-grained sand, rounded gravel, some iron oxide
staining along grains, strong reaction to HCl

POORLY GRADED GRAVEL WITH SAND (GP): 5Y-4/4 olive, dry to moist, fine
gravel, rounded, clast up to 2-inch in diameter, strong reaction to HCl

     -Below 25 feet, becomes moist to wet

     -At 27 feet, 6-inch lens of cobbles

CLAYEY SAND (SC): 2.5Y-3/3 dark olive brown, moist to wet, trace gravel, strong
reaction to HCl

CLAYEY GRAVEL WITH SAND (GC): well rounded gravel, strong reaction to HCl

POORLY GRADED SAND (SP): 2.5Y-4/3 olive brown, moist, fine-grained sand,

8/2/2013
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Michelle Garde / Michael Cook

28.25 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-928/MW-13

196.0 feetDrill Bit
Size/Type

Drilling
Contractor

8/2/13 - 8/3/13

Borehole
Location

9-inch to 19 feet, 8-inch to 100 feet,
7-inch to 196 feet

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3633.5 feet NAVD88
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strong reaction to HCl

GRAVELLY LEAN CLAY (CL): 2 -3/1 very dark greenish gray, coarse gravel,
strong reaction to HCl

CLAYEY GRAVEL WITH SAND (GC): 5Y-4/2 olive, wet, rounded gravel, strong
reaction to HCl

POORLY GRADED GRAVEL WITH SAND (GP): 5GY -2.5/1 greenish black, wet,
coarse gravel up to 3-inch in diameter, coarse gravel, strong reaction to HCl

Becomes 10R3/2 dark red

CLAYEY GRAVEL WITH SAND (GC): 10B 2 -2.5/1  bluish black, dry, rounded
gravel, strong reaction to HCl

     -At 41.5 feet, 6-inch cobble

     -At 42.5 feet, 6-inch cobble

POORLY GRADED SAND (SP): 5GY 4/1 dark greenish gray, dry, fine- to
medium-grained sand, strong reaction to HCl
     -At 44 feet, 6-inch cobble

POORLY GRADED GRAVEL WITH SAND (GP): 10 B-3/1 very dark bluish gray,
wet, rounded, strong reaction to HCl

FAT CLAY WITH GRAVEL (CH): 10B 5/1  bluish gray, moist, strong reaction to
HCl

POORLY GRADED SAND WITH GRAVEL (SP): 5B 2.5/1 bluish black, wet,
rounded gravel, strong reaction to HCl

FAT CLAY WITH GRAVEL (CH):10 G-3/1 very dark greenish gray, wet, rounded
gravel, strong reaction to HCl

POORLY GRADED SAND WITH CLAY AND GRAVEL (SP-SC): 5 PB-2.5/1, wet,
fine and coarse gravel, rounded gravel, strong reaction to HCl

CLAYEY SAND WITH GRAVEL (SC):  5GB-4/1 dark greenish gray, moist, strong
reaction to HCl

POORLY GRADED GRAVEL WITH CLAY AND SAND (GP-GC): 5BC-4/1  dark
greenish gray, wet, rounded gravel, strong reaction to HCl

POORLY GRADED SAND (SP): 10 B-2.5/1 black, wet, medium-grained sand,
strong reaction to HCl

POORLY GRADED GRAVEL WITH CLAY AND SAND (GP-GC): 10 B-3/1 very
dark bluish gray, wet, coarse gravel, strong reaction to HCl

CLAYEY GRAVEL WITH SAND (GC): 5 BG-4/1 very dark greenish gray, moist,
coarse gravel, subrounded to rounded, strong reaction to HCl

POORLY GRADED GRAVEL (GP): 10B-4/1 dark bluish gray, moist, few sand,
strong reaction to HCl

GRAVELLY CLAY (GC): 10 GB -5/1  bluish gray, moist, strong reaction to HCl
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POORLY GRADED GRAVEL WITH SAND (GP): wet, coarse gravel up to
3-inches in diameter

     -Below 68.5 feet, increase in sand

     -Below 70 feet, becomes 5B-2.5/1 bluish black, medium-grained sand,  some
coarse gravel

CLAYEY GRAVEL WITH SAND (GC): 10GY-4/1 dark greenish gray, moist,
coarse gravel, rounded, strong reaction to HCl

POORLY GRADED SAND WITH GRAVEL (SP) to POORLY GRADED GRAVEL
WITH SAND (GP): 5GY-4/1 dark greenish gray, wet, fine-grained sand, coarse
gravel up to 2 inches in diameter, rounded to angular, strong reaction to HCl

POORLY GRADED SAND WITH GRAVEL (SP): 5GY-4/1 dark greenish gray,
wet, fine-grained sand, coarse gravel, strong reaction to HCl

POORLY GRADED GRAVEL (GP): 10Y-2.5/1 greenish black, wet, fine and
coarse gravel, strong reaction to HCl

     -At 85 feet, 2-inch lens of coarse-grained sand

     -Below 86 feet, becomes coarse gravel

POORLY GRADED GRAVEL WITH CLAY AND SAND (GP-GC): wet,
subrounded to angular, strong reaction to HCl

POORLY GRADED SAND (SP): 5GY-2.5/1 greenish black, wet, medium- to
coarse-grained sand, strong reaction to HCl

POORLY GRADED GRAVEL WITH SILT (GP-GM): 5GY-4/1 dark greenish gray,
wet, coarse gravel up to 3 inches in diameter, angular to subangular, few
medium-grained sand

POORLY GRADED SAND (SP): 5GY-4/1 dark greenish gray, wet, fine-grained
sand

POORLY GRADED GRAVEL WITH SAND (GP): 5GY-5/1 greenish gray, wet,
fine-grained sand, well rounded gravel

CLAYEY GRAVEL WITH SAND (GC): 10Y-5/1 greenish gray, wet, coarse gravel,
subrounded to angular

POORLY GRADED GRAVEL (GP): wet, coarse gravel, angular

CLAYEY GRAVEL (GC): 5GY-5/1 greenish gray, wet

POORLY GRADED GRAVEL (GP): 5GY-3/1 very dark greenish gray, wet, coarse
gravel, few sand

POORLY GRADED GRAVEL WITH CLAY AND SAND (GP-GC): 5YG-4/1 dark

4:15

4:45

7:50 8/3/2013

100%

100%

100%

100%

8

9

10

11

R
u
n
 I

n
te

rv
a
l

E
le

v
a

ti
o

n
,

fe
e

t

G
ra

p
h

ic
 L

o
g

D
e

p
th

,
fe

e
t

CORE SAMPLES

FIELD NOTES AND
LAB TEST RESULTS

R
e

c
o

v
e

ry
 (

ft
)

/ 
R

u
n

 L
e

n
g

th

R
u

n
/S

a
m

p
le

Id
e

n
ti
fi
c
a

ti
o

n
MATERIAL  DESCRIPTION

Log of Borehole T-928

3565

3560

3555

3550

3545

3540

3535

Sheet 3 of 6

65

70

75

80

85

90

95

100

Consultant:  Kleinfelder    Consultant Project No.:  135335

Project:    Owens Lake Groundwater Program

Project Location:   3001 Rt. 190 Olancha, CA

W Department of Water and Power
D

P
Los Angeles

R
e

p
o

rt
: 

L
A

D
W

P
_

S
O

N
IC

; 
  

F
ile

: 
1

3
5

3
3

5
 -

C
O

M
P

L
E

T
E

 B
O

R
IN

G
 L

O
G

S
_

1
1

0
1

2
0

1
3

.G
P

J
; 

  
1

/1
0

/2
0

1
4



greenish gray, wet, fine-grained sand, rounded to subrounded

POORLY GRADED GRAVEL (GP): 10Y-4/1 dark greenish gray, wet, coarse
gravel, rounded

CLAYEY GRAVEL WITH SAND (GC): 10YR-5/2 grayish brown, dense, moist,
coarse gravel up to 2 inches in diameter, subrounded

POORLY GRADED GRAVEL WITH SAND (GP): 10Y-5/1 greenish gray, wet,
coarse gravel, fine-grained sand, rounded, some iron oxide staining along clast

CLAYEY GRAVEL (GC): 10Y-6/1 greenish gray, dense

POORLY GRADED GRAVEL (GP): 10Y-6/1 greenish gray, few sand, fine gravel

CLAYEY GRAVEL (GC): 10Y-6/1 greenish gray, moist, few sand

CLAYEY SAND (SC): 10Y-5/1 greenish gray, few gravel

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-5/2 grayish brown, moist,
fine-grained sand, coarse gravel

SILTY SAND (SM): 10Y-6/1 greenish gray, loose, wet, few fine and coarse gravel
up to 1 inch in diameter

     -Below 120 feet, becomes fully saturated

POORLY GRADED SAND (SP): 10Y-4/1 dark greenish gray, loose, wet,
fine-grained sand

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-5/2 grayish brown, loose,
wet, fine-grained sand, coarse gravel up to 2 inches in diameter

     -Below 125 feet, decreased sand

SANDY LEAN CLAY (CL): 10YR-5/2 grayish brown, soft to firm, moist to wet

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-4/2 dark grayish brown,
loose, wet, fine-grained sand, fine and coarse gravel
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POORLY GRADED GRAVEL WITH SAND (GP): 10YR-4/2 dark grayish brown,
loose, wet, fine-grained sand, fine and coarse gravel

POORLY GRADED SAND (SP): 10YR-4/2 dark grayish brown, very dense, moist,
fine-grained sand, few fine and coarse gravel up to 1 inch in diameter
     -Below 138 feet, becomes fine-grained sand

POORLY GRADED GRAVEL (GP): 10YR-5/2 grayish brown, loose, wetm coarse
gravel, rounded

CLAYEY GRAVEL (GC) to LEAN CLAY WITH GRAVEL (CL): 10YR-6/4 light
yellowish brown, moist to wet, few sand, subrounded to rounded gravel

     -At 148 feet, 6-inch cobble

POORLY GRADED GRAVEL (GP): 10YR-5/6 yellowish brown, loose, wet, few
sand

CLAYEY SAND (SC): 10YR-5/3 brown, wet, fine-grained sand, few gravel
     -At 151 feet, 6-inch cobble

CLAYEY SAND WITH GRAVEL (SC): 10YR-6/4 light yellowish brown, dense, wet

POORLY GRADED SAND WITH GRAVEL (SP): 10YR-6/3 pale brown, wet,
coarse-grained sand, fine gravel

CLAYEY SAND WITH GRAVEL (SC): 10YR-5/1 gray, loose, wet, fine-grained
sand, fine gravel, subangular gravel

LEAN CLAY WITH GRAVEL (CL): 10YR-5/2 grayish brown, soft, moist

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-4/2 dark grayish brown,
dense, wet, fine gravel

CLAYEY GRAVEL (GC): 10YR-5/6 yellowish brown, very dense, moist, locally
wet, few sand, rounded gravel
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CLAYEY GRAVEL (GC): 10YR-5/6 yellowish brown, very dense, moist, locally wet
zone, few sand, rounded gravel

     -At 175.5 feet, lens of lean clay with gravel, large gravel up to 2 inches in
diameter

POORLY GRADED GRAVEL (GP): 10YR-4/4 dark yellowish brown, loose, wet,
few sand, fine and coarse gravel up to 1 inch in diameter, rounded gravel

CLAYEY GRAVEL (GC): 10YR-5/4 yellowish brown, dense, moist to wet, few
medium- to coarse-gained sand, angular to subrounded gravel

     -Below 182 feet, becomes very dense

     -At 195 feet. cobble

Boring terminated at 196 feet below ground surface.
Groundwaterencountered @ 28.25 feet.
Boring completed as groundwater monitoring well.
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SILTY SAND (SM): 2.5Y-5/2 grayish brown, dry, fine-grained sand, little fine
gravel

POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM): 2.5Y-5/2 grayish
brown, dry to moist, fine gravel, subangular to subrounded, some fine sand

POORLY GRADED GRAVEL WITH SAND (GP): 2.5Y-5/2 grayish brown, dry to
moist, fine gravel, subangular to subrounded, some fine sand

POORLY GRADED GRAVEL (GP): 2.5Y-5/2 grayish brown, dry to moist, fine and
coarse gravel up to 2" diameter, angular

POORLY GRADED SAND (SP): 10YR-5/3 brown, dry, fine- to medium- grained
sand, trace coarse sand

SILTY SAND (SM): 10YR-5/3 brown, moist, fine grained sand

POORLY GRADED SAND (SP): 10YR-5/3.5 brown, dry to moist, fine grained
sand, trace silt

POORLY GRADED GRAVEL WITH SAND (GP): 10YR-5/2 grayish brown, dry to
moist, oblong fine gravel, some fine- to medium- grained sand

SILTY SAND (SM): 10YR-5/4 yellowish brown, moist, fine grained sand, trace fine
and coarse gravel up to 2" diameter

POORLY GRADED GRAVEL (GP): 2.5Y-4/1 dark gray, dry, coarse gravel with
cobbles, angular
     -At 8 feet little fine- to medium- grained sand

POORLY GRADED SAND (SP): 2.5Y-5/3 light olive brown, moist, fine- to
medium- grained sand, few coarse sand and fine gravel up to 1/2" diameter

WELL GRADED SAND (SW): 2.5Y-4/1 dark gray, moist, fine- to coarse- grained
sand, oblong, well rounded

POORLY GRADED SAND (SP): 2.5Y-5/2 gray brown, dry to moist, fine- to
medium- grained sand, little coarse sand

SANDY SILT (ML): 2.5Y-6/2 light brownish gray, dry to moist, some fine grained
sand

POORLY GRADED SAND (SP): 5Y-6/2 Light olive gray, dry to moist, fine- to
medium- grained sand

SILTY SAND (SM): 5Y-6/2 light gray, dry to moist, fine grained sand

POORLY GRADED SAND (SP): 2.5Y-4/1 dark gray, fine- to medium- grained
sand
     -At 15.5 feet 3" of well rounded coarse sand

SILTY SAND (SM): 5Y-7/1 light gray, moist, fine grained sand

WELL GRADED SAND (SW): 5Y-6/2 light olive gray, moist, fine- to coarse-
grained sand, well rounded to subrounded, trace fine and coarse gravel

SILTY SAND (SM): 10Y-6/1 greenish gray, moist, fine grained sand, trace fine
gravel

POORLY GRADED SAND (SP): 5Y-4/3 olive, moist, fine- to medium- grained
sand, little coarse grained sand, subangular to subrounded

SILTY SAND (SM): 5Y-6/2 light olive gray, moist to wet

POORLY GRADED SAND (SP): 5Y-6/2 light olive gray, moist to wet, fine grained
sand, few coarse grained sand
     -At 22 feet, fine- to medium- grained sand
     -At 22.5 feet, 5Y-5/2 olive gray, trace fine gravel

POORLY GRADED SAND (SP): 5Y-4/3-4/2 olive to olive gray, moist to wet, fine
grained sand, few coarse grained sand and fine gravel
     -At 24.5 feet, increase in moisture content

POORLY GRADED SAND (SP): 10Y-3/2 very dark greenish gray, moist to wet,
fine grained sand

LOW PLASTICITY SILT (ML): 10Y-3/1 very dark greenish gray, wet, very soft
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At 28 feet, very soft, no
vibration drilling used,
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Michelle Garde [CEG #2604]

8.1 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-929/MW-14

200.0 feetDrill Bit
Size/Type

Drilling
Contractor

Darrin Hasham [CEG
#2423]

8/5/13 - 8/8/13

Borehole
Location

6-inch Core Barrel

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3632.2 feet NAVD88
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LOW PLASTICITY SILT (ML): 10Y-3/1 very dark greenish gray, wet, very soft

POORLY GRADED SAND (SP): 5Y-3/2 dark olive gray, moist to wet, fine grained
sand, few medium grained sand, subrounded lithic and quartz grains

LOW PLASTICITY SILT (ML): 10Y-3/1 very dark greenish gray, wet, very soft,
sulfur odor

     -At 51 feet, 5Y-4/2-3/2 olive gray to dark olive gray, moist to wet, some fine
grained sand

LEAN CLAY (CL): N 3/1 very dark gray, wet, very soft

POORLY GRADED SAND WITH SILT (SP-SM): 2.5Y-4/3, moist, fine grained
sand, trace medium- to coarse- grained sand, trace subangular gravel up to 1"
diameter

LOW PLASTICITY SILT (ML): N 3/1 very dark gray, wet, very soft, no reaction to
HCL

8:30

Clean out run after Run 6,
produced a hopper full of silt
(from 42-52 feet bgs), filled
casing to 25 feet
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11:50
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LOW PLASTICITY SILT (ML): N 3/1 very dark gray, wet, very soft, no reaction to
HCL

     -At 67 feet, 10Y-3/1 very dark greenish gray, very soft

     -At 71 feet, 10Y-4/1-3/1 dark greenish gray to very dark greenish gray, very
soft to soft

     -At 75 feet, 10Y-4-1 dark greenish gray, soft to medium stiff, slightly more
clayey, stiffer and drier

5Y-3/2 dark olive gray, moist to wet, medium stiff, micaceous, trace organics,
brown brittle plant fragments

     -AT 79 feet,10Y-4/1 dark greenish gray, less micaceous

     -At 81 feet, 5Y-3/2 dark olive gray, increasingly clayey, possible CL-ML

     -At 85 feet, 10Y-3/1, soft, decrease in clay

CLAYEY/SILTY GRAVEL (GM): 10Y-3/1 dark greenish gray, moist to wet, coarse
and fine gravel up to 2" diameter

POORLY GRADED SAND (SP): 5GY-3/1 very dark greenish gray, fine grained
sand

CLAYEY SANDY GRAVEL (GC): 5GY-3/1 very dark greenish gray, moist to wet,
fine and coarse gravel

SANDY SILT (ML): 10Y-3/1 very dark greenish gray, moist to wet, soft to medium
stiff, little fine grained sand

     -At 93 feet, N 3/1 very dark gray

LEAN CLAY (CL): N 3/1 very dark gray, moist to wet, soft to medium stiff

     -At 95 feet, N 2.5/1 black, medium stiff, organic odor

LOW PLASTICITY SILT (ML): N 2.5/1 black, wet, soft, organic odor

LEAN CLAY (CL): N 2.5/1 black, moist to wet, medium stiff

LOW PLASTICITY SILT (ML): N 2.5/1 black, moist to wet, medium stiff
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LOW PLASTICITY SILT (ML): N 2.5/1 black, moist to wet, medium stiff

     -At 101.5 feet, 5Y-3/2 dark olive gray, stiff

POORLY GRADED SAND (SP): 5Y3/1.5 dark olive gray to very dark olive gray,
moist to wet, fine grained sand

CLAYEY GRAVEL (GC): 5Y-3/1 very dark gray, fine and coarse gravel up to 3"
diameter, jumbled angular to subangular

LOW PLASTICITY SILT (ML): mottled 5Y-4/3 olive, 5Y-3/2 dark olive gray, and
5Y-2.5/1 black, moist to wet, stiff to very stiff

     -At 109 feet, 5Y-3/2 dark olive gray

     -mottled 5Y-5/3 olive and 5Y4/2 olive gray, wet, stiff

POORLY GRADED SAND (SP): 5Y-3/2 dark olive gray, wet, fine grained sand

     -At 115 feet, 5GY-4/1 dark greenish gray, moist to wet

WELL GRADED GRAVEL WITH CLAY (GW): 5GY-4/1 dark greenish gray, moist
to wet, fine and coarse gravel up to 3" diameter

POORLY GRADED SAND (SP): 5GY-4/1 dark greenish gray, moist to wet, fine
grained sand

POORLY GRADED GRAVEL WITH SAND (GP): N 4/1 dark gray, moist to wet,
fine gravel up to 1" diameter

POORLY GRADED SAND (SP): 10Y-4/1 dark greenish gray, wet, fine grained
sand

LOW PLASTICITY SILT (ML): 10Y-6/1 greenish gray, moist to wet, stiff to very
stiff

SANDY SILT (ML): 5GY-4/1 dark greenish gray, moist to wet, stiff, weak reaction
to HCL, interbedded with silty sand

     -At 125 feet, moist, very stiff

WELL GRADED SAND (SW): N 4/1 dark gray, moist, fine- to coarse- grained
sand

POORLY GRADED SAND (SP): 10Y-3/1 very dark greenish gray, moist, fine
grained sand

SILTY SAND (SM): 5GY-4/1 dark greenish gray, moist, fine grained sand

LOW PLASTICITY SILT (ML): 10Y-4/1 dark greenish gray, moist, stiff, few fine
grained sand

SILTY SAND (SM): 10Y-4/1 dark greenish gray, moist to wet, fine grained sand,
trace fine gravel

     -At 134 feet, 5GY-4/1 dark greenish gray, weak reaction to HCL
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SILTY SAND (SM): 10Y-4/1 dark greenish gray, moist to wet, fine grained sand,
trace fine gravel

LEAN CLAY (CL): 5GY-4/1 dark greenish gray, moist, medium plasticity, very stiff
to hard, weak reaction to HCL

     -At 139.5, hard

     -At 141 feet, very stiff, 1-2" SILTY SAND (SM) lense

SILTY SAND (SM): 10Y-4/1 dark greenish gray, wet, fine grained sand,no
reaction to HCL

     -At 149 feet, 10Y-3.5/1, dark greenish gray to very dark greenish gray

     -10Y-4/1 dark greenish gray, some gravel, weak cementation

10Y-3/1 very dark greenish gray, weakly-to-moderately cemented (some intact
clasts), micaceous

moderately cemented, trace cemented clasts up to 3" diameter, micaceous to 164
feet

     -At 165 feet, wet, slightly more gray, increase fines content, little clay content

     -At 166 feet, decrease fines content, micaceous

SILTY AND CLAYEY SAND (SC-SM): interbedded clayey sand, silty sand and
sandy silt beds, 0.2 feet thick silt (ML), 0.5 feet thick silty sand (SM)

     -At 169 feet, roots or reeds
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SILTY AND CLAYEY SAND (SC-SM): wet to saturated, interbedded silty sand,
clayey sand, silt, and clay layers, very thinly to thinly bedded

SILTY SAND (SM): 10Y-3/1 very dark greenish gray, wet to saturated, fine
grained sand, very thinly to thinly bedded

CLAYEY SILT (CL/ML): 10Y-4/1 dark greenish gray, soft-to-medium stiff, some
fine grained sand, some small shells and fibrous plant material

SILTY SAND (SM): 2.5Y-3/1 very dark gray, wet, fine grained sand

     -At 186 feet, increase fines content, few clay content

INTERBEDDED SILT AND SANDY SILT (ML): 10Y-3/1-5GY-3/1 very dark
greenish gray, moist to wet, fine grained sand

     -At 194.5, locally stiff

     -10Y-4/1 dark greenish gray, wet, soft to medium stiff, some fine grained sand,
very thinly bedded to thinly bedded (average bed 1/2-2" thick)

     -At 198 feet, INTERBEDDED WITH SILTY SAND (SM): 10Y-3/1 very dark
greenish gray, wet, fine grained sand

Boring terminated at 200 feet below ground surface.

Boring completed as groundwater monitoring well.

At 171-182 feet bgs,
observed 11 feet of fully
saturated material and
collected in buckets for
logging
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SILTY SAND (SM): light yellowish brown, dry, very fine grained sand, weakly
cemented locally, non-plastic, weak reaction to HCL

     trace medium to coarse sand, slight increase in cementation

     trace to few fine angular gravel

POORLY GRADED SAND (SP): pale yellowish brown, dry, fine-to medium-
grained sand, some coarse grained sand, some fine angular gravel, trace silt and
clay, decrease in fines with depth, gradational transition

     yellowish brown, trace coarse angular gravel, some gravels are decomposed

     pale yellowish brown, some gravel have a "waxy" coating that may be a
pedogenic clay or weathering product, strong reaction to HCL

     Ferruoginous layers every 2 feet, approximately 1" thick

     -At 16 feet, decrease in weathering, light grayish brown, trace cobbles, no
reaction to HCL

     weakly cemented, sample contains many fine to coarse gravel fragments
freshly broken

     increase in fines content, trace clay from weathering

      light brownish gray, very dense, moist, fine grained sand, slightly cohesive,
trace fines, non plastic, no reaction to HCL, abrupt transition

    At 26 feet, iron oxide staining, deep reddish brown
    At 26.5 feet some medium and coarse sand, coarseness increasing downwards
    light brown, fine- to coarse- grained sand, decomposed granite clasts, rock and

mineral structure intact
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MATERIAL  DESCRIPTION

Hammer
Data [ERi]

Darrin Hasham [CEG #2423]

38.2 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-930/MW-1

75.0 feetDrill Bit
Size/Type

Drilling
Contractor

8/16/13 - 8/17/13

Borehole
Location

6-inch Core Barrel, 8-inch Casing

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 4231.6 feet NAVD88
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     zone of decomposed granitic clasts, dark gray

     dark reddish brown

     dark brown

     -At 34 feet, fragment with 1/2 of rounded crystalline cobble in a medium to
coarse grained sand with gravel matrix, outside of cobble has well developed
clay film

     fine to medium grained sand, reddish brown (iron oxide staining), fines
increase with depth, few silt, trace clay

SILTY SAND (SM): light brown, very dense, moist, fine grained sand, few angular
unweathered coarse sand and fine gravel, rock fragments uniformly distrubuted
throughout strata, cohesive, non plastic, weak reaction to HCL, abrupt transition to
SP below

POORLY GRADED SAND (SP): brown, very dense, moist, medium- to coarse-
grained sand, trace silt, non plastic, slightly cohesive, weak reaction to HCL

SILTY SAND (SM): light grayish brown, very dense, moist, fine grained sand,
trace coarse sand

     increase in fines content with depth with 10% strong brown mottles from iron
oxide staining

POORLY GRADED SAND (SP): pale brown, very dense, very moist, fine grained
sand, trace silt, cohesive but friable, no reaction to HCL, probably aeolian

     possibly wet, increasing coarseness with depth, increase iron oxide staining as
irregular zones and mottles, fine to medium grained sand, trace coarse grained
sand, trace silt, strong brown heavy iron oxide staining

BEDROCK: granitic rock, pale brownish gray, fine to coarse grained

     granitic rock fragments
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BEDROCK: granitic rock, pale brownish gray, fine to coarse grained

     pulverized granitic bedrock

Boring terminated at 75 feet below ground surface.

Boring completed as groundwater monitoring well.

09:10

10:00

100%

100%

11

12

R
u
n
 I

n
te

rv
a
l

E
le

v
a

ti
o

n
,

fe
e

t

G
ra

p
h

ic
 L

o
g

D
e

p
th

,
fe

e
t

CORE SAMPLES

FIELD NOTES AND
LAB TEST RESULTS

R
e

c
o

v
e

ry
 (

ft
)

/ 
R

u
n

 L
e

n
g

th

R
u

n
/S

a
m

p
le

Id
e

n
ti
fi
c
a

ti
o

n
MATERIAL  DESCRIPTION

Log of Borehole T-930

4165

4160

4155

4150

4145

4140

4135

Sheet 3 of 3

65

70

75

80

85

90

95

100

Consultant:  Kleinfelder    Consultant Project No.:  135335

Project:    Owens Lake Groundwater Program

Project Location:   3001 Rt. 190 Olancha, CA

W Department of Water and Power
D

P
Los Angeles

R
e

p
o

rt
: 

L
A

D
W

P
_

S
O

N
IC

; 
  

F
ile

: 
1

3
5

3
3

5
 -

C
O

M
P

L
E

T
E

 B
O

R
IN

G
 L

O
G

S
_

1
1

0
1

2
0

1
3

.G
P

J
; 

  
1

/1
0

/2
0

1
4



POORLY GRADED SAND (SP): olive brown, moist, very fine grained sand, trace
silt, trace rootlets

SANDY SILT (ML): olive gray, moist, with fine grained sand, low plasticity, strong
reaction to HCL, some brown motteling
     -At 3 feet, wet on outside of core

     -At 4 feet, with black peaty organics
     -At 4.5 feet, brown

     -At 5.5 feet, olive gray

POORLY GRADED SAND (SP): olive gray, moist, fine- to medium- grained sand,
no reaction to HCL
     -At 7 feet, wet, very fine grained sand

     -At 8.5 feet, medium grained sand

     -At 10 feet, dark greenish gray

     -At 15 feet, alternating layers of fine grained sand, silt peat, and coarser
grained sand layers, layers range in thickness from 1/8-1" thick

     -At 16.5 feet, uniform medium grained sand, no peat or coarse sand layers,
coarseness increases with depth

ORGANIC SOIL (OL): Silt and peat layers from 19.5-20 feet bgs

POORLY GRADED SAND (SP): dark gray, wet, fine grained sand

     -At 22 feet, fine to medium grained sand

     -At 25 feet, occasional thin silt and peat layers, silt overlies peat, layers
approximately 1/4" thick, trace gravel sized pieces of bark

     -From 26-26.5 feet bgs interbedded silt, peat, and sand layers
     -At 26.5 feet, medium grained sand, some coarse grained sand, trace gravel

sized peices of bark
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Hammer
Data [ERi]

Darrin Hasham [CEG #2423]

14.02 ft

Drill Rig
Type

Date(s)
Drilled

Total Depth
of Borehole

Drilling
Method

Borehole
Completion

NA Continuous Soil CoreSampling Methods
and Drill Rod Use

T-931/MW-2

127.0 feetDrill Bit
Size/Type

Drilling
Contractor

8/14/13 - 8/14/13

Borehole
Location

6-inch Core Barrel

Cascade Drilling

Borehole completed as monitoring
well

Prosonic 600 C

 Logged By
 [Reg. No.]

Checked By
 [Reg. No.]

Groundwater
Level (s)

Sonic

 Ground
Surface Elevation 3616.9 feet NAVD88
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POORLY GRADED SAND (SP): dark gray, medium grained sand, some coarse
grained sand, trace gravel sized peices of bark

     -At 32 feet, fine grained sand, weak reaction to HCL

     -At 34 feet, predominantly medium grained sand with occasional peat and silt
lenses

ORGANIC SOIL (OL): Alternating layers of silt and peat with occasional sand
layers

SILTY SAND (SM): wet, sand content increases with depth, lensed with silt and
peat, "swampy" odor

POORLY GRADED SAND (SP): dark greenish gray, very dense, wet, medium
grained sand

SILTY SAND (SM): at 41 feet, alternating layers of sand, silty sand, and peat,
predominantly fine grained silty sand

POORLY GRADED SAND WITH SILT (SP-SM): dark greenish gray, wet, fine
grained sand, non plastic, weak reaction to HCL, trace clay

LOW PLASTICITY SILT (ML): dark greenish gray, wet, soft, some fine grained
sand, moderate plasticity, weak reaction to HCL, trace clay
     -At 57 feet, top half of sample recovered is fine- to medium- grained sand (SP),

and is probably slough, bottom half is silt (ML) as above

09:40

09:56

Run # 6, first attempt fell out
of barrel, switched to flapper
bit and was recovered,
sample partially recovered
in buckets

10:30

11:17

Run #8 to 67 feet, 2 feet
recovery, flapper bit used to
recover rest of sample,
most of the sample was lost
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ELASATIC SILT (MH): dark greenish gray, wet, soft, high plasticity

dark greenish gray to very dark gray, weak reaction to HCL, mottled 50/50

 dark greenish gray to dark gray, very moist

     "rotten egg odor"

     material consistent and uniform

     Silt layer continues, homogenous and uniform 13:35

14:05
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dark greenish gray to dark gray, very moist

ELASTIC SILT (MH): dark greenish gray and dark gray, very moist, soft, high
plasticity, weak reaction to HCL

     trace coarse sand sized calcium carbonate nodules, some very tiny, very shiny,
crystals interpretted as selenite (gypsum), nodules react strongly with HCL

     decrease moisture content with depth, firm when pressing downwards, splits
easily between indistinct bedding, trace coarse sand sized calcium carbonate
nodules that react strongly with HCL, increasing number of very tiny, very shiny
crystal (selenite gypsum)

Boring terminated at 127 feet below ground surface.

Boring completed as groundwater monitoring well.
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APPENDIX B 
 

Soil Core Photographs 
  

 IPROVIDED ON CD) ( 



 

 

APPENDIX C 
 

Soil Analytical Results 
  







































































































































































































































 

 

APPENDIX D 
 

Well Construction Diagrams 
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144'

BENTONITE CHIPS

22'

6'

BACKFILL, PORTLAND CEMENT WITH

~ 5% BENTONITE POWDER BY WEIGHT

#8x16 (8 MESH) WASHED

WELL SAND FILTER PACK

4" A304 STAINLESS STEEL WELL SCREEN,

WIRE WRAPPED WITH 0.050" SLOTS

4"x5' A304 STAINLESS STEEL SUMP

WITH STAINLESS STEEL BOTTOM CAP

BOTTOM FILL PORTLAND CEMENT

WITH ~ 5% BENTONITE BY WEIGHT

4" SCHEDULE 10 A304 STAINLESS STEEL

WELL CASING WITH THREADED JOINTS

4" SCHEDULE 40PVC

THREADED TOP CAP

TOP OF FILTER MEDIA

TOP OF SEAL

TOTAL DEPTH DRILLED

TOP OF SCREEN

DEPTH OF BOTTOM FILL

TOTAL DEPTH OF WELL CASING

BOTTOM OF SCREEN

4'

12"x5' STEEL WELL MONUMENT

WITH HINGED LID

17.5'

220' 73.3'

10'

30'

38'

5.3'
CENTRALIZERS

9" DIAMETER BORE TO 37'

GROUND SURFACE

2'

TOP OF CASING

8" DIAMETER BORE 37' TO 78'

7" DIAMETER BORE 78' TO 220'
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BENTONITE CHIPS

190.75'

7'

BACKFILL, PORTLAND CEMENT WITH

~ 5% BENTONITE POWDER BY WEIGHT

#8x16 (8 MESH) WASHED

WELL SAND FILTER PACK

4" A304 STAINLESS STEEL WELL SCREEN,

WIRE WRAPPED WITH 0.050" SLOTS

4"x5' A304 STAINLESS STEEL SUMP

WITH STAINLESS STEEL BOTTOM CAP

4" SCHEDULE 10 A304 STAINLESS STEEL

WELL CASING WITH THREADED JOINTS

4" SCHEDULE 40PVC

THREADED TOP CAP

TOP OF FILTER MEDIA

TOP OF SEAL

TOP OF SCREEN

TOTAL DEPTH DRILLED

TOTAL DEPTH OF WELL CASING

BOTTOM OF SCREEN

3'

12"x5' STEEL WELL MONUMENT

WITH HINGED LID

210.25'

256.5' 253.05'

20'

30'

217.75'

5.3'

3.45'

9" DIAMETER BORE TO XX'

GROUND SURFACE

2.25'

TOP OF CASING

8" DIAMETER BORE XX' TO XX'

NOT TO SCALE
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APPROXIMATELY 100', 200' AND 250' BGS
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BENTONITE PELLETS

203'

5'

BACKFILL, PORTLAND CEMENT WITH

~ 5% BENTONITE POWDER BY WEIGHT

#8x16 (8 MESH) WASHED

WELL SAND FILTER PACK

4" A304 STAINLESS STEEL WELL SCREEN,

WIRE WRAPPED WITH 0.050" SLOTS

4"x5' A304 STAINLESS STEEL SUMP

WITH STAINLESS STEEL BOTTOM CAP

4" SCHEDULE 10 A304 STAINLESS STEEL

WELL CASING WITH THREADED JOINTS

4" SCHEDULE 40PVC

THREADED TOP CAP

TOP OF FILTER MEDIA

TOP OF SEAL

TOP OF SCREEN

TOTAL DEPTH DRILLED

TOTAL DEPTH OF WELL CASING

BOTTOM OF SCREEN

4'

12"x5' STEEL WELL MONUMENT

WITH HINGED LID

230.08'
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30'
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5.3'

5.2'

CENTRALIZERS LOCATED AT

APPROXIMATELY 110', 210' AND 260' BGS

CENTRALIZERS

9" DIAMETER BORE TO 18'

GROUND SURFACE

2'

TOP OF CASING

8" DIAMETER BORE 18' TO 268.5'
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BENTONITE CHIPS

72.7'

5'

BACKFILL, PORTLAND CEMENT WITH

~ 5% BENTONITE POWDER BY WEIGHT

#8x16 (8 MESH) WASHED

WELL SAND FILTER PACK

4" A304 STAINLESS STEEL WELL SCREEN,

WIRE WRAPPED WITH 0.050" SLOTS

4"x5' A304 STAINLESS STEEL SUMP

WITH STAINLESS STEEL BOTTOM CAP

4" SCHEDULE 10 A304 STAINLESS STEEL

WELL CASING WITH THREADED JOINTS

4" SCHEDULE 40PVC

THREADED TOP CAP

TOP OF FILTER MEDIA

TOP OF SEAL

TOP OF SCREEN

TOTAL DEPTH DRILLED

TOTAL DEPTH OF WELL CASING

BOTTOM OF SCREEN

3'

12"x5' STEEL WELL MONUMENT

WITH HINGED LID

89.8'

138' 133.3'

20'

30'

98'

5.3'

4.7'

9" DIAMETER BORE TO 10'

GROUND SURFACE

2.25'

TOP OF CASING

8" DIAMETER BORE 10' TO 138'
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BENTONITE CHIPS

52.8'

5'

BACKFILL, PORTLAND CEMENT WITH

~ 5% BENTONITE POWDER BY WEIGHT

#8x16 (8 MESH) WASHED

WELL SAND FILTER PACK

4" A304 STAINLESS STEEL WELL SCREEN,

WIRE WRAPPED WITH 0.050" SLOTS

4"x5' A304 STAINLESS STEEL SUMP

WITH STAINLESS STEEL BOTTOM CAP

4" SCHEDULE 10 A304 STAINLESS STEEL

WELL CASING WITH THREADED JOINTS

4" SCHEDULE 40PVC

THREADED TOP CAP

TOP OF FILTER MEDIA

TOP OF SEAL

TOP OF SCREEN

TOTAL DEPTH DRILLED

TOTAL DEPTH OF WELL CASING

BOTTOM OF SCREEN

3'

12"x5' STEEL WELL MONUMENT

WITH HINGED LID

69.6'

118' 112.6'

19.5'

30'

77.3'

5.3'

5.4'

9" DIAMETER BORE TO 47'

GROUND SURFACE

2.7'

TOP OF CASING

8" DIAMETER BORE 47' TO 118'

NOT TO SCALE

DIMENSIONS ARE APPROXIMATE

A
T

T
A

C
H

E
D

 
X

R
E

F
S

:

A
T

T
A

C
H

E
D

 
I
M

A
G

E
S

:
 
 
 
I
m

a
g

e
s
:
 
t
d

_
w

c
d

-
d

r
a

f
t
.
j
p

g

FILE NAME:

135335pD-1toD-14_WCD.dwg

DRAWN BY:

CHECKED BY:

DRAWN:

PROJECT NO.

C
A

D
 
F

I
L

E
:
 
 
L

:
\
C

A
D

D
\
2

0
1

4
\
1

3
5

3
3

5
\
O

w
e

n
s
L

a
k
e

-
C

A
_

1
-
2

0
1

4
\
 
 
 
 
 
L

A
Y

O
U

T
:
 
 
D

-
8

P
L

O
T

T
E

D
:
 
 
 
1

4
 
J
a

n
 
2

0
1

4
,
 
1

1
:
4

0
a

m
,
 
 
m

g
r
i
f
f
i
n

www.kleinfelder.com

The information included on this graphic representation has been compiled from a variety of

sources and is subject to change without notice. Kleinfelder makes no representations or

warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the use of

such information. This document is not intended for use as a land survey product nor is it

designed or intended as a construction design document. The use or misuse of the information

contained on this graphic representation is at the sole risk of the party using or misusing the

information.

L
O

N
G

 
B

E
A

C
H

,
 
C

A

AGREEMENT 47805 TO-19

OWNES LAKE GROUNDWATER

DEVELOPMENT PROGRAM

OWENS LAKE, CALIFORNIA

PLATE

D-8MRG

DH

12/2013

135335

WELL CONSTRUCTION DIAGRAM
MW-8 (T-923)



BENTONITE CHIPS

121'

6.5'

BACKFILL, PORTLAND CEMENT WITH

~ 5% BENTONITE POWDER BY WEIGHT

#8x16 (8 MESH) WASHED

WELL SAND FILTER PACK

4" A304 STAINLESS STEEL WELL SCREEN,

WIRE WRAPPED WITH 0.050" SLOTS

4"x5' A304 STAINLESS STEEL SUMP

WITH STAINLESS STEEL BOTTOM CAP

4" SCHEDULE 10 A304 STAINLESS STEEL

WELL CASING WITH THREADED JOINTS

4" SCHEDULE 40PVC

THREADED TOP CAP

TOP OF FILTER MEDIA

TOP OF SEAL

TOP OF SCREEN

TOTAL DEPTH DRILLED

TOTAL DEPTH OF WELL CASING

BOTTOM OF SCREEN

3'

12"x5' STEEL WELL MONUMENT

WITH HINGED LID

137.9'

188' 183.3'

20.5'

30'

148'

5.3'

4.7'

9" DIAMETER BORE TO 20'

GROUND SURFACE

2'

TOP OF CASING

8" DIAMETER BORE 20' TO 188'
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50.9'

BENTONITE CHIPS

29'

6'

BACKFILL, PORTLAND CEMENT WITH

~ 5% BENTONITE POWDER BY WEIGHT

#8x16 (8 MESH) WASHED

WELL SAND FILTER PACK

4" A304 STAINLESS STEEL WELL SCREEN,

WIRE WRAPPED WITH 0.050" SLOTS

4"x5' A304 STAINLESS STEEL SUMP

WITH STAINLESS STEEL BOTTOM CAP

12'x5' STEEL WELL MONUMENT

WITH HINGED LID

4" SCHEDULE 10 A304 STAINLESS STEEL

WELL CASING WITH THREADED JOINTS

4" SCHEDULE 40PVC

THREADED TOP CAP

TOP OF FILTER MEDIA

TOP OF SEAL

TOTAL DEPTH DRILLED

TOP OF SCREEN

DEPTH OF BOTTOM FILL

TOTAL DEPTH OF WELL CASING

BOTTOM OF SCREEN

3'

~-4.0'

132' 78.3'

8'

30'

43'

5.3'

BENTONITE PELLETS

6.1''

BOTTOM FILL PORTLAND CEMENT

WITH ~ 5% BENTONITE BY WEIGHT

8" DIAMETER BORE

GROUND SURFACE

2'

TOP OF CASING
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62'

BENTONITE PELLETS

48.8'

4.2'

BACKFILL, PORTLAND CEMENT WITH

~ 5% BENTONITE POWDER BY WEIGHT

#8x16 (8 MESH) WASHED

WELL SAND FILTER PACK

4" A304 STAINLESS STEEL WELL SCREEN,

WIRE WRAPPED WITH 0.050" SLOTS

4"x5' A304 STAINLESS STEEL SUMP

WITH STAINLESS STEEL BOTTOM CAP

4" SCHEDULE 10 A304 STAINLESS STEEL

WELL CASING WITH THREADED JOINTS

4" SCHEDULE 40PVC

THREADED TOP CAP

TOP OF FILTER MEDIA

TOP OF SEAL

TOTAL DEPTH DRILLED

TOP OF SCREEN

DEPTH OF BOTTOM FILL

TOTAL DEPTH OF WELL CASING

BOTTOM OF SCREEN

3.1'

12"x5' STEEL WELL MONUMENT

WITH HINGED LID

29.36'

172' 98.3'

10'

30'

63'

5.3'

10' OF SLOUGH HEAVED INTO HOLE

BOTTOM FILL PORTLAND CEMENT

WITH ~ 5% BENTONITE BY WEIGHT

8" DIAMETER BORE

GROUND SURFACE

2'

TOP OF CASING
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OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-920_Tartakovsky-Neuman.aqt
Date: 12/09/13 Time: 15:30:43

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-5 / T-920
Test Date: 10/3/2013

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-5 / T-920 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-5 / T-920 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 3113.3 ft2/day S = 0.000119
Sy = 0.2 Kz/Kr = 0.1
kD = 1.334
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OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-922_Tartakovsky-Neuman.aqt
Date: 12/09/13 Time: 15:31:46

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-7 / T-922
Test Date: 10/4/2013

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 0.5188

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-7 / T-922 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-7 / T-922 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 1490.1 ft2/day S = 0.000119
Sy = 0.05 Kz/Kr = 0.5188
kD = 2.661E-5
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OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-923_Tartakovsky-Neuman.aqt
Date: 12/09/13 Time: 15:32:40

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-8 / T-923
Test Date: 10/4/2013

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-8 / T-923 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-8 / T-923 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 1791.5 ft2/day S = 0.000119
Sy = 0.2 Kz/Kr = 1.
kD = 0.0002985
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OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-924_Tartakovsky-Neuman.aqt
Date: 12/09/13 Time: 15:33:58

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-9 / T-924
Test Date: 10/1/2013

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-9 / T-924 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-9 / T-924 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 879.2 ft2/day S = 0.000119
Sy = 0.2 Kz/Kr = 1.
kD = 100.



0.01 0.1 1. 10. 100.
0.1

1.

10.

100.

Time (min)

D
is

pl
ac

em
en

t(
ft)

OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-925_Tartakovsky-Neuman.aqt
Date: 12/09/13 Time: 15:29:40

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-10 / T-925
Test Date: 10/4/2013

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 0.26

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-10 / T-925 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-10 / T-925 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 436.2 ft2/day S = 0.000119
Sy = 0.2 Kz/Kr = 0.26
kD = 17.78
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OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-926_TN.aqt
Date: 12/09/13 Time: 15:38:41

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-11 / T-926
Test Date: 10/3/2013

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 0.01084

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-11 / T-926 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-11 / T-926 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 9.155 ft2/day S = 0.2076
Sy = 0.2 Kz/Kr = 0.01084
kD = 66.83
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OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-927_Tartakovsky-Neuman.aqt
Date: 12/09/13 Time: 15:40:36

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-12 / T-927
Test Date: 10/2/2013

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-12 / T-927 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-12 / T-927 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 2421.9 ft2/day S = 0.0009034
Sy = 0.2 Kz/Kr = 1.
kD = 0.05309
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OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-928_Tartakovsky-Neuman.aqt
Date: 12/09/13 Time: 15:42:55

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-13 / T-928
Test Date: 10/2/2013

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 0.537

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-13 / T-928 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-13 / T-928 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 1504.9 ft2/day S = 0.0005135
Sy = 0.2 Kz/Kr = 0.537
kD = 17.78
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OWENS VALLEY AQUIFER PUMPING TEST
Data Set: C:\...\T-931_Tartakovsky-Neuman.aqt
Date: 12/09/13 Time: 15:45:01

PROJECT INFORMATION
Company: Kleinfelder
Client: LADWP
Project: 135335/003.2
Location: Owens Lake, CA
Test Well: MW-2 / T-931
Test Date: 10/3/2013

AQUIFER DATA
Saturated Thickness: 50.73 ft Anisotropy Ratio (Kz/Kr): 0.5012

WELL DATA
Pumping Wells

Well Name X (ft) Y (ft)
MW-2 / T-931 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-2 / T-931 0 0

SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T = 731.3 ft2/day S = 0.002869
Sy = 0.2 Kz/Kr = 0.5012
kD = 77.69
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Water Quality Results 
 



CA Department of Public Health ‐ January 20, 2013 Update
MCL ‐ Maximum Contaminant Level
PHG ‐ Public Health Goal

Method Analysis Requested T918 T919 T920 T921 T922 T923 T924 T925 T926 T927 T928 T929 T930 T931
MCL
(mg/L)

PHG
(mg/L)

Secondary 
MCL (mg/L)

Noticeable Effects above
the secondary MCL

EPA 300.0 Nitrite‐N (mg/L) < 0.03 < 0.03 1.34 0.44 0.43 < 0.03 0.19 0.02 < 0.03 < 0.03 < 0.03 0.23 0.31 < 0.03 1 1
EPA 300.0 Chloride (mg/L) 2080 228 5.07 25.1 8.84 577 5.39 34.3 20.8 1727 232 77 18.3 16.0 250
EPA 300.0 Phosphate (mg/L) 0.69 < 0.1 < 0.1 < 0.1 < 0.01 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
EPA 300.0 Sulfate (mg/L) 141 151 6.86 30.6 9.12 275 46.1 43.8 15.4 806 416 14.9 57.2 51.5

SM 2540 C TDS (mg/L) 6250 1603 154 290 125 2858 257 227 246 4490 1213 646 456 453 500
hardness; deposits; colored water; 
staining; salty taste

SM 4500 NH3 G Ammonia‐N (mg/L) 67.7 2.45 < 0.2 0.42 < 0.2 2.13 < 0.2 < 0.2 < 0.2 0.30 < 0.2 5.69 < 0.2 3.44
SM 2320 B Alkalinity (mg/L) 2468 912 80 188 74 1198 126 58 152 172 230 410 254 310
SM 2320 B Carbonate (mg/L) 2320 92 0 88 0 0 0 20 0 0 104 0 0 0
SM 5310 C TOC (mg/L) 37 2.9 < 0.4 2.6 < 0.4 1.8 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 0.79 0.77 2.5

SM 4500 H+B pH 10.65 12.0 7.43 11.03 7.44 6.81 7.39 9.12 7.72 6.95 8.75 7.75 7.5 7.08 6.5 ‐ 8.5
low pH: bitter metallic taste; corrosion
high pH: slippery feel; soda taste; deposits

EPA 120.1 Specific Conductivity (us/cm) 10350 5050 204 732 202 4570 367 170 390 7010 2070 1120 710 790
EPA 180.1 Turbidity (ntu) 938 32.2 35.7 284 3.74 98.3 < 1 < 1 13.4 4.42 2.14 2.14 208 9.52
EPA 200.7 Boron (mg/L) 25.5 3.93 < 0.009 0.105 < 0.009 21.0 0.05 0.055 0.432 22.8 8.46 1.75 0.088 0.309
EPA 200.7 Lithium (mg/L) 0.319 0.124 0.025 0.057 0.043 0.849 0.053 0.149 0.030 0.752 0.319 0.779 0.061 0.060
EPA 200.7 Magnesium (mg/L) 29.1 0.365 3.93 6.8 6.44 34.0 2.98 10.2 7.31 27.1 4.08 48.8 13.1 18.1

EPA 200.7 Manganese (mg/L) 0.893 0.028 0.378 0.484 0.146 0.874 0.165 0.937 0.115 0.151 0.398 0.129 0.363 0.586 0.05
black to brown color; black staining; bitter 
metallic taste

EPA 200.7 Sodium (mg/L) 3690 585 14.7 63.1 9.09 957 47.8 17.0 39.5 1790 488 106 86.5 75.7
EPA 200.7 Antimony (mg/L) 0.0218 ND ND ND 0.00580J ND 0.00610J ND ND ND ND 0.0145 0.00700J 0.00700J ‐ 0.0007
EPA 200.7 Arsenic (mg/L) 0.182 0.0883 ND 0.0238J ND 0.0351 0.00730J 0.0277 0.0095J 0.0426 0.105 0.0217 0.0399 ND 0.01 0.000004
EPA 200.7 Barium (mg/L) 0.279 0.0579 0.0503 0.111 0.0149J 0.170 0.0172J 0.00760J 0.0415 ND 0.0214J 0.099 0.0541 0.0808 1 2
EPA 200.7 Beryllium (mg/L) ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.004 0.001
EPA 200.7 Cadmium (mg/L) 0.00270J ND ND 0.00180J ND ND ND ND ND ND ND ND 0.00140J ND 0.005 0.001
EPA 200.7 Chromium (T)  (mg/L) 0.0993 0.0072J 0.0269 0.0867 0.0145J 0.00770J 0.00730J 0.00780J 0.0174J 0.000610J ND 0.0120J 0.0754 ND 0.05 ‐
EPA 200.7 Cobalt (mg/L) 0.0126 ND ND 0.00770 ND ND ND ND ND ND ND ND 0.00350J ND
EPA 200.7 Copper (mg/L) 0.0332J ND ND 0.0182J ND ND ND ND ND ND ND 0.0110J ND ND 1.3* 0.3 1.0
EPA 200.7 Lead (mg/L) 0.0554 0.00900J 0.0113J 0.0233 ND 0.00780J 0.00710J ND ND 0.00690J 0.00600J 0.0134J 0.0172J 0.0115J 0.015* 0.0002
EPA 200.7 Molybdenum (mg/L) 0.133 0.0349 0.0199 0.0496 0.0189 0.0760 0.0333 0.00450J 0.0220 0.0684 0.0147 0.0047J 0.0741 0.00810
EPA 200.7 Nickel (mg/L) 0.0598 0.0149J ND 0.0428J ND 0.0178J ND ND ND 0.0374J ND ND 0.0401J ND
EPA 200.7 Selenium (mg/L) 0.0304J 0.0210J 0.0126J 0.0145J ND 0.0197J 0.0274J ND ND ND ND 0.0201J ND ND 0.05 0.03

EPA 200.7 Silver (mg/L) ND ND ND ND ND ND 0.00400J ND 0.00600J 0.00620J ND ND ND ND 0.1
skin discoloration; graying of the white 
part of eye

EPA 200.7 Thallium (mg/L) ND 0.00480J ND 0.00420J 0.00610J ND ND ND 0.0092J ND 0.00700J 0.0106J ND 0.00660J 0.002 0.0001
EPA 200.7 Vanadium (mg/L) 0.429 ND ND 0.0811 ND ND ND ND ND ND ND ND 0.0206J ND
EPA 200.7 Zinc (mg/L) 0.166 0.0535 0.0114 0.468 0.205 0.313 0.252 0.501 0.105 0.116 0.0268 0.0777 0.491 0.108 5 metallic taste
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* They are called "Action Levels" under the lead and copper rule (not actually MCLs).

May 2013 Secondary EPA MCLs
http://water.epa.gov/drink/contaminants/secondarystandards.cfm

Water Quality Results for 14 Owens Lake Monitoring Wells

Well Number
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GENERAL CHEMISTRYMETALS   
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GENERAL CHEMISTRY
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