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IKE ELEV f±606' / / 

.BOTTOM ELEV = ±579' 

EXPLANATION 

I TEST PIT LOCATION AND DESIGNATION 

NO SCALE 

REFERENCE: PRELIMINARY SITE PLAN PREPARED BY EDWARDS ENGINEERING, 
UNDATED. 

PJC & Associates, Inc. 
Consulting Engineers & Geologists 

TEST PIT LOCATION PLAN 
PROPOSED EAKLE RESERVOIR 

4720 HARDIN ROAD 
SAINT HELENA, CALIFORNIA 

Proj. No: S2007.01 Date: 11/20 App'd by: AJD 
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O' 

2' 

3' 

6' 

Jt'___ 

10' 

11' 

12' 

LITHOLOGY 

C8Jw=26.4% 

w=21.7% 
LL=57 

C8JPL=17 
Pl=40 

l:81w=21.9% 
Gravel=0.6% 

1 

2 

Sand=26.6% 3 
Fines=72.8% 

C8Jw=20.4% 
Fines=77.9% 

4 

_ _sz_ 

TERMINATED AT 15.0 FEET 

SEEPAGE ENCOUNTERED AT 5.0 FEET 
GROUNDWATER LEVEL ENCOUNTERED 

AT 9.0 FEET 

O' 

_______[_ 

10' 

11' 

12' 

14' 

1) 0.0-1.5'; SANDY CLAY (CL); yellowish brown, very moist, soft, medium plasticity. (YOUNG ALLUVIUM) 

2) 1.5'-4.0'; SANDY CLAY (CH); olive brown, very moist, stiff to very stiff, high plasticity. (YOUNG 
ALLUVIUM) 

3) 4.0'-8.0'; SANDY CLAY (CH); dark yellowish brown, very moist to wet, very stiff, high plasticity. (YOUNG 
ALLUVIUM) 

4) 8.0'-13.0'; SANDY CLAY (CH); orange brown, with gray mottling, very moist to saturated, very stiff, high 
plasticity . (OLDER ALLUVIUM) 

5) 13.0'-15.0'; SANDY CLAY (CL); dark orange brown, saturated, very stiff, medium plasticity. (RESIDUAL 
SOIL) 

P JC & Associates, Inc. 
Consulting Engineers & Geologists 

LOG OF TEST PIT 1 
PROPOSED EAKLE RESERVOIR 

4720 HARDIN ROAD 
SAINT HELENA, CALIFORNIA 

Proj. No: S2007.01 Date: 11/20 App'd by: AJD 

PLATE 

5 



0 

1' 

2' 

3' 

4' 

6' 

7' 

9' 

10' 

11' 

12' 

181w=13.9% 

l:8:lw=13.4% 
Gravel=31 .0% 
Sand=45.5% 
Fines=23.5% 

1 

2 

18iw=18.1% 3 

PRACTICAL REFUSAL AT 10.0 FEET 

NO GROUNDWATER OR SEEPAGE 
ENCOUNTERED 

0 

1' 

2' 

6' 

7' 

8' 

9' 

10' 

11' 

12' 

13' 

LITHOLOGY 

1) 0.0-1.5'; SANDY CLAY (CL); light brown, moist, soft, disturbed, low 
plasticity. (YOUNG ALLUVIUM) 

2) 1.5'-6.0'; CLAYEY SAND (SC); brown, very moist, dense, fine to coarse 
grained, with gravels. (YOUNG ALLUVIUM) 

3) 6.0'-8.0'; SANDY CLAY (CH); dark yellowish brown, moist, very stiff, high 
plasticity. (RESIDUAL SOIL) 

4) 8.0'-10.0'; SHALE; yellowish gray, soft to slightly hard, friable, highly 
weathered. (BEDROCK) 

PJC & Associates, Inc. 
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LOG OF TEST PIT 2 
PROPOSED EAKLE RESERVOIR 
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0 0 

1' 
1 

1' 
~ w=22.1% 

2' 2' 

3' 
~ w=22.3% 2 

3' 

4' 4' 

5' ~w=18.1% 3 5' 
Fines=41 . 7% 

6' 6' 

7' 
~w=32.4% 

7' 

8' 4 8' 

9' 9' 

10' 10' 

11' 
5 

11' 

12' 12 ' 
TERMINATED AT 12.0 FEET 

13' 
NO GROUNDWATER OR SEEPAGE 

ENCOUNTERED 
LITHOLOGY 

1) 0.0-2.0'; SANDY CLAY (CL); dark yellow-brown, very moist, low plasticity. 
(YOUNG ALLUVIUM) 

2) 2.0'-4.0'; SANDY CLAY (CH); dark yellowish brown , very moist, stiff, high 
plasticity. (YOUNG ALLUVI UM) 

3) 4.0'-6.0'; CLAYEY GRAVELS (GC); dark yellow-brown, very moist, dense, fine 
to coarse grained. (YOUNG ALLUVIUM) 

4) 6.0'-9.0'; SIL TY CLAY (CH); dark olive brown, very moist, very stiff to hard, high 
plasticity. (OLDER ALLUVIUM) 

5) 9.0'-12.0' ; SANDY CLAY (CL); mottled orange, brown, and gray, very moist, very 
stiff, medium plasticity, w ith shale fragments. (RESIDUAL SOIL) 

PJC & Associates, Inc. 
Consu lting Engineers & Geolog ists 
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O' O' 

1' 
181 w=20.5% 

1 1' 

2' 2' 
181 w=18.6% 

2 

3' I 3' 

4' 
~5% 

3 ~ 4' 

5' 5' 

6' 6' 

7' 7' 

8' PRACTICAL REFUSAL AT 4.5 FEET 8' 
NO GROUNDWATER OR SEEPAGE 

9' ENCOUNTERED 9' 

LITHOLOGY 

1) 0.0-1.5'; SANDY CLAY (CL); dark yellow-brown, very moist, soft to 
medium stiff, low plasticity. (YOUNG ALLUVIUM) 

2) 1.5'-3.0'; SANDY CLAY (CL); mottled orange, brown, and gray, moist, very 
stiff, medium plasticity. (RESIDUAL SOIL) 

3) 3.0'-4.5'; SHALE; olive brown, slightly hard, friable to moderately strong, 
highly weathered. (BEDROCK) 

PJC & Associates, Inc. 
Consulting Engineers & Geologists 

LOG OF TEST PIT 4 
PROPOSED EAKLE RESERVOIR 
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O' O' 

l:8:lw=14.1% 
I 

1' 1 1' 

2' 2' 

2 3' 3' 
181w=5.6% 

4' 4' 

5' 5' 

6' 6' 

7' 7' 

8' PRACTICAL REFUSAL AT 4.0 FEET 8' 
NO GROUNDWATER OR SEEPAGE 

9' ENCOUNTERED 9' 

LITHOLOGY 

1) 0.0-1.0'; SANDY CLAY (CL); olive brown, moist, medium stiff, low 
plasticity. (YOUNG ALLUVIUM) 

3) 1.0'-4.0'; SHALE; yellow-brown and gray, slightly hard, friab le to 
moderately strong, highly weathered, laminated. (BEDROCK) 

PJC & Associates, Inc. 
Consu lting Engineers & Geologists 

LOG OF TEST PIT 5 
PROPOSED EAKLE RESERVOIR 

4720 HARDIN ROAD 
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O' 

1_' 

2,-

3' 

6' 

181w=16.4% 
LL=25 
PL=17 1 
Pl=8 

C8:lw=14.6% 2 
Gravel=46.2% 
Sand=32.1% 
Fines=21 .7% 

3 

PRACTICAL REFUSAL AT 14.0 FEET 

NO GROUNDWATER OR SEEPAGE 
ENCOUNTERED 

O' 

2' 

__Jr_ 

10~ 

11' 

12' 

13' 

14' 

15' 

LITHOLOGY 

1) 0.0-2.5'; SANDY CLAY (CL); brown, moist to very moist, medium stiff, low 
plasticity. (YOUNG ALLUVIUM) 

2) 2.5'-8.0'; CLAYEY GRAVELS (GC); dark brown, moist to very moist, dense, 
fine to coarse grained. (YOUNG ALLUVIUM) 

3) 8.0'-12.0' ; SANDY CLAY (CL); dark yellow brown, moist to very moist, very 
stiff, medium plasticity, with gravels. (RESIDUAL SOIL) 

4) 12.0'-14.0'; SHALE; light grayish brown, slightly hard, friable to moderately 
strong, highly weathered. (BEDROCK) 

PJC & Associates, Inc. 
Consulting Engineers & Geologists 

LOG OF TEST PIT 6 
PROPOSED EAKLE RESERVOIR 
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O' O' 

1' 
181 w=19.0% 

1' 1 

2' 2' 

3' 3' 
181 w= 19.9% 

2 4' 4' 

5' 5' 

6' 
'tos%3 _) 6' 

7' 7' 

8' PRACTICAL REFUSAL AT 7.0 FEET 8' 
NO GROUNDWATER OR SEEPAGE 

9' ENCOUNTERED 9' 

LITHOLOGY 

1) 0.0-1.5' ; SANDY CLAY (CL); light brown, moist, medium stiff, low 
plasticity. (YOUNG ALLUVIUM) 

2) 1.5'-5.5'; SANDY CLAY (CL); mottled orange, brown, and gray, moist to 
very moist, very stiff, medium plasticity, with gravels. (RESIDUAL 
SOIL) 

3) 5.5'-7.0'; SHALE; medium brown and gray, slightly hard, friab le, highly 
weathered. (BEDROCK) 

P JC & Associates, Inc. 
Consulting Eng ineers & Geologists 

LOG OF TEST PIT 7 
PROPOSED EAKLE RESERVOIR 
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O' O' 

1' 1' 
181 w=18.2% 1 

2' 2' 

3' 3' 

4' 2 4' 

5' 5' 

6' 6' 

7' 7' 

8' PRACTICAL REFUSAL AT 6.0 FEET 8' 
NO GROUNDWATER OR SEEPAGE 

9' ENCOUNTERED 9' 

LITHOLOGY 

1) 0.0-2.0'; SANDY CLAY (CL); mottled orange, brown, and gray, moist, very 
stiff, medium plasticity. (RESIDUAL SOIL) 

3) 2.0'-6.0'; SHALE; olive brown, soft to slightly hard, friable to moderately 
strong, high ly weathered, fractured to 4 feet. (BEDROCK) 

P JC & Associates, Inc. 
Consu lting Engineers & Geologists 

LOG OF TEST PIT 8 
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u, a, 

:::! ~ 

MAJOR DIVISIONS 

GRAVELS 

CLEAN 
GRAVELS 
WITH LITTLE 
OR NO FINES 

TYPICAL NAMES 
:, ..... ,-.,-., WELL GRADED GRAVELS 

GW ~::::::~ GRAVEL-SANO MIXTURES 
·-:.-:..a 

GP 
~,-_,-_,-_,• POORLY GRADED GRAVELS, 
~~-9.,9.~ GRAVEL-SANO MIXTURES .... , ., ....... .. 

9 8 more than half • • SIL TY GRAVELS, POORL y GRADED 
111 N coarse fraction GRAVELS GM ► ► ► GRAVEL-SAND MIXTURES 

C ~ is larger than WITH OVER • • • 
~ g no. 4 sieve size 12% FINES ~/4 CLAYEY GRAVELS, POORLY GRADED 
- ai GC ',/ 11 JIJ. GRAVEL-SAND MIXTURES 

~ e~------+--------+---~✓~-✓✓--+-------------' a: ..!l! 
c., E 
w] 
U, C 

a:~ 
~-; 
Qo 
u:!: 

SANDS 
more than half 

CLEAN SANDS 
WITH LITTLE 
OR NO FINES 

SW 

SP 
... ... 
... 

WELL GRADED SANDS, GRAVELLY SANDS 

POORLY GRADED SANDS, 
GRAVEL-SAND MIXTURES 

coarse fraction r-------+--+;.,· +·,..·+-------------I 
is smaller than '. I '. '. '. 
no. 4 sieve size SANDS SM 

SILTY SANDS, POORLY GRADED 
SAND-SILT MIXTURES 

WITH OVER : : : : 
12% FINES SC 11/;0 CLAYEY SANOS, POORLY GRADED 

~ SAND-CLAY MIXTURES 

INORGANIC SILTS, SILTY OR CLAYEY FINE 
~ ML SANDS, VERY FINE SANDS, ROCK FLOUR, 

U, .!!! CLAYEY SIL TC:: WITH ~Ur.HT PLASTICITY 

:::! 8 SIL TS AND CLAYS ~ INORGANIC CLAYS OF LOW TO MEDIUM 
O ~ CL '// PLASTICITY, GRAVELLY CLAYS, SANDY 

C
u, ,:;;_1ii LIQUID LIMIT LESS THAN 50 • ■ -~--:. CLAYS, SILTY CLAYS OR LEAN CLAYS 

OL 
■ ■ ■ ■ ORGANIC CLAYS AND ORGANIC Sil TY 

~jr------------+--H•~•~•~•~CLA=Y~S~O~F~L~O~W~P~LA~S~T=IC~l=TY~~--~ 
<( ~ INORGANIC SIL TS, MICACEOUS OR 

~ ;__.;!'! SIL TS AND CLA vs MH DIATOMACEOUS FINE SANDY OR 
'-J '" SIL TY SOILS, ELASTIC SIL TS 

W ~ ~ INORGANIC CLAYS OF HIGH PLASTICITY, z _g LIQUID LIMIT GREATER THAN 50 CH ~ FAT CLAYS 

U:: ~ r--f:~~~~~------------~ 
~ ~/ ORGANIC CLAYS OF MEDIUM TO HIGH 

0 H ,, ~ PLASTICITY, ORGANIC SILTS . / / / / ,', 

HIGHLY ORGANIC SOILS Pt .:;~;;::;;;::::;;::);pEAT AND OTHER HIGHLY ORGANIC SOILS 

KEY TO TEST DATA Shear Slrenglh, psi 

f Confining Pressure, psi 

LL - Liquid Limit (in %) 

PL - Plastic Limit (in %) 

G - Specific Gravity 

SA - Sieve Analysis 

Consol - Consolidation 

• "Undisturbed" Sample 

C8J 
□ 

Bulk or Disturbed Sample 
No Sample Recovery 

PJC & Associates, Inc. 
Consulting Engineers & Geologists 

*Tx 

TxCU 

DS 

FVS 

·uc 
LVS 

320 {2600) Unconsolidated Undrained Triaxial 

320 (2600) Consolidated Undrained Triaxial 

2750 (2000) Consolidated Drained Direct Shear 

470 

2000 

700 

Field Vane Shear 

Unconfined Compression 

Laboratory Vane Shear 

Notes: (1) All strength lesls on 2.8' or 2.4' diameter sample unless otherwise indicated 

(2) • Indicates 1.4' diameter sample 

uses SOIL CLASSIFICATION KEY 
PROPOSED EAKLE RESERVOIR 

4720 HARDIN ROAD 
SAINT HELENA, CALIFORNIA 

Proj. No: S2007. 01 Date: 11/20 App'd by: AJD 
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ROCK TYPES 

Conglomerate Shale ~ Metamorphic Rocks 

~ Hydrothermally Altered Rocks 

Sandstone ~ Sheared Sha le Melange m Igneous Rocks 

Meta-Sandstone Chert 

Bedding Thickness Joint, Fracture or Shear Spacing 

Massive Greater than 6 feet 

2 to 6 feet 

Very Widely Spaced Greater than 6 feet 

Thickly Bedded 

Medium Bedded 

Thinly Bedded 

Widely Spaced 2 to 6 feet 

Very Thinly Bedded 

Closely Laminated 

Very Closely Laminated 

Soft - Pliable, can be dug by hand 

8 to 24 inches 

2-1/ 2 to 8 inches 

3/ 4 to 2-1/ 2 inches 

1/ 4 to 3/ 4 inches 

Less than 1/4 inch 

HARDNESS 

Slightly Hard - Can be gouged deeply or carved with a pocket knife 

Moderately Widely Spaced 

Closely Spaced 

Very Closely Spaced 

Extremely Closely Spaced 

8 to 24 inches 

2-1/ 2 inches 

3/4 to 2-1/ 2 inches 

Less than 3/ 4 Inch 

Moderately Hard - Can be readily scratched by a knife Blade; Scratch leaves heavy trace of dust and is readily 

visible after t he powder has been blown away 

Hard - Can be scratched with difficulty; scratch produced littl e powder and is faintly visible 

Very Hard - cannot be scratched with pocket knife, leaves metallic streak 

STRENGTH 

Plastic- Capable of being molded by hand 

Friable - Crumbles by rubbing with fingers 

Weak - an unfractured specimen of such material will crumble under light hammer blows 

Moderately Strong - Specimen will withstand a few heavy hammer blows before breaking 

Strong - Specimen will withstand a few heaving ringing hammer blows and usually yields large fragments 

Very Strong - Rock will resist heavy ringing hammer blows and w ill yield with difficulty only dust and 

sma ll flying fragments 

DEGREE OF WEATHERING 

Highly Weathered - Abundant fractures coated with oxides, carbonates, su lphates, mud, etc., through 

discoloration, rock disintegration, mineral decomposition 

Moderately Weathered - Some fracture coating, moderate or localized di scoloration, little to no effect on 

cementation, slight minera l decomposition 

Slightly Weathered - A few sta ined fractures, slight discoloration, little to no effect on cementation, 

no mineral decomposition 

Fresh - Unaffected by weathering agents, no appreciable charge with depth 

PJC & Associates, Inc. 

Consulting Engineers & Geologists 

BEDROCK CLASSIFICATION KEY 
PROPOSED EAKLE RESERVOIR 

4720 HARDIN ROAD 
SAINT HELENA, CALIFORN IA 
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APPENDIX C 
LABORATORY INVESTIGATION 

14 

1. INTRODUCTION 

This appendix includes a discussion of test procedures and results of the 
laboratory investigation performed for the proposed project. The 
investigation program was carried out by employing currently accepted 
test procedures of the American Society of Testing and Materials (ASTM). 

Disturbed samples used in the laboratory investigation were obtained 
during the course of the field investigation as described in Appendix A of 
this report. Identification of each sample is by test pit number and depth. 

2. INDEX PROPERTY TESTING 

In the field of soil mechanics and geotechnical engineering design, it is 
advantageous to have a standard method of identifying soils and 
classifying them into categories or groups that have similar distinct 
engineering properties. The most commonly used method of identifying 
and classifying soils according to their engineering properties is the 
Unified Soil Classification System described by ASTM D-2487-83. The 
USCS is based on a recognition of the various types and significant 
distribution of soil characteristics and plasticity of materials. 

The index properties tests discussed in this report include the 
determination of natural water content, Atterberg limits and grain-size 
distribution tests. 

a. 

b. 

C. 

Natural Water Content. Natural water content was determined on 
selected disturbed samples. The samples were extruded, visually 
classified, and accurately weighed to obtain wet weight. The 
samples were then dried, in accordance with ASTM D-2216-80, for 
a period of 24 hours in an oven maintained at a temperature of 100 
degrees C. After drying, the weight of each sample was determined 
and the moisture content calculated. The water content results are 
summarized on the test pit logs, Plates 5 through 12. 

Atterberg Limits Determination. The liquid and plastic limits of 
selected soil samples were determined by air drying and breaking 
down the sample. The results of the limits are shown on Plate 15. 

Grain-Size Distribution. The gradation characteristics of selected 
samples were determined in accordance with ASTM D422-63. The 
samples were soaked in water until individual soil particles were 
separated and then washed on the No. 200 mesh sieve. That 
portion of the material retained on the No. 200 mesh sieve was 
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oven-dried and then mechanically sieved. The results of the grain­
size distribution tests are presented on Plates 16 and 17. 
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ATTERBERG LIMITS' RESULTS 
PLATE15 

PROJECT NAME PROPOSED EAKLE RESERVOIR 

PROJECT LOCATION 4720 HARDIN ROAD SAINT HELENA, CA. 

@ @) ,/ 
, 

V 
/ -- / 

/ 
• ./ 

/ 
/ 

V 
/ 

@ 8 
40 60 80 100 

LIQUID LIMIT 

PL Pl Fines Classification 

18 21 77 DARK YELLOW BROWN SANDY CLAY (CL) 

17 40 OLIVE BROWN SANDY CLAY (CH) 

17 8 BROWN SANDY CLAY (CL) 
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PROJECT NUMBER S2007. 01 PROJECT LOCATION 4720 HARDIN ROAD SAINT HELENA, CA. 
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GRAIN SIZE IN MI LLIMETERS 

GRAVEL SAND I 
coarse fine coarse medium I fine I 

Classification 

DARK YELLOW BROWN SANDY CLAY (CL) 

DARK YELLOWISH BROWN SANDY CLAY (CH) 

ORANGE BROWN W/ GRAY MOTTLING SANDY CLAY (CH) 

BROWN CLAYEY SAND (SM) 

DARK YELLOWISH BROWN CLAYEY GRAVEL (GC) 

D100 D60 D30 D10 %Gravel 

25 4.1 

9.5 0.6 

0.075 

37.5 • 2.344 0.276 31.0 

0.075 

HYDROMETER 

0.01 0.001 

SILT OR CLAY 

LL PL Pl Cc Cu 

39 18 21 

%Sand %Silt %Clay 

19.1 76.8 

26.6 72.8 

77.9 

45.5 23.5 

41 .7 
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PLATE17 ~, SONOMA, CA 95476 
Telephone: (707) 935-3747 
Fax: (707) 935-3587 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium I fine 

Specimen Identification Classification LL PL Pl Cc Cu 

• TP-6 5.0 DARK BROWN CLAYEY GRAVEL (GC) 

Specimen Identification 0 100 060 030 010 %Gravel %Sand %Silt %Clay 

• TP-6 5.0 50 7.875 0.434 46.2 32.1 21.7 
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