APPENDIX A
Test Borings and Field Exploration Program



A.1  Field Exploration Program

Our field exploration program consisted of drilling thirty-seven (37), 6-inch-diameter geotechnical
test borings to obtain data necessary to evaluate subsurface conditions for the proposed project. The
approximate boring locations, designated SB-1 through SB-34 and SB-38 through SB-40, are
presented on Figures 3 through 8. It is noted that Borings SB-35 through SB-37, originally planned
along the Cassady Lateral, have been eliminated from our scope of work since improvements to this
lateral are no longer proposed. The elevations presented on the boring logs are relative to NAVD 88
and based on a topographic survey performed by R.E.Y. Engineers under contract with Provost &
Pritchard.

Our investigation also included the construction of six (6), 13-foot-deep piezometers, designated
BEL2, BEL5, SCH2, TRA2, TRA4, and TRAG, shown on Figures 3 through 8. Three of the
piezometers (BEL2, BEL5, and SCH2) were constructed adjacent to borings and were not sampled
and logged separately. The remaining piezometers are not near borings and were therefore drilled,
sampled and logged separately as additional borings. Upon drilling of the boring, the piezometer
components were placed. The components consisted of 2-inch diameter Monoflex (Campbell Mfg.)
Schedule 40 flush thread slotted (0.02” wide — 1/8” spacing) PVC pipe for the lower 10 feet; solid
Monoflex casing for the upper 3 feet; 3/8”-minus aggregate in the annulus around the slotted
portion; hydrated bentonite chips around the solid portion; a surface-mounted monument cover set
in concrete; and a threaded cap on the bottom of the pipe and a locking cap on the top.

Prior to the start of drilling, SAGE obtained a drilling permit from the Butte County Public Health -
Environmental Health Division (BCPH) and notified Underground Services Alert (USA) at least 48
hours prior to the start of work. Furthermore, borings near county roads, railroads, and apparent
utilities were cleared by Cruz Brothers, a private utility locator subcontracted to SAGE.

The borings and piezometers were completed between July 19, 2011 and August 10, 2011. The
borings and piezometers were drilled by RSI Drilling using a truck-mounted CME-75 drill rig
equipped with six-inch-diameter hollow-stem augers. The exceptions are two piezometers, TRAG
and BELS5, which were drilled using a track-mounted Geoprobe 6620DT drill rig. The borings were
drilled to depths ranging from 26.5 to 51.5 feet below the existing ground surface. During drilling,
an engineer logged the materials encountered and obtained representative samples for visual
classification and laboratory testing. The materials encountered were classified in general accordance
with the Unified Soil Classification System (USCS) as summarized on Figure A-1. Logs for borings
B-1 through B-34 and B-38 through B-40 are presented as Figures A-2 through A-41.

Representative soil samples for this investigation were recovered using the following sampler types:
e Modified California (MCA) split-barrel sampler with a 3.0-inch-outside diameter fitted with
2.43-inch-inside-diameter, six-inch-long brass liners;

e California (CA) split-barrel sampler with a 2.5-inch-outside diameter fitted with 1.93-inch-
inside-diameter, six-inch-long brass liners;

e Standard Penetration Test (SPT) split-barrel sampler with a 2.0-inch-outside diameter,
without liners; and

e Thin-walled Shelby tube (30-inch length) sampler with a 3.0-inch-nominal diameter.



The split-barrel samplers were driven with a 140-pound, automatic trip hammer falling 30 inches;
the Shelby tubes were pushed hydraulically. The blow counts required to drive the split-barrel
samplers over a standard 18-inch-drive were recorded in six-inch increments in the field. Where
refusal was encountered (defined as greater than 50 blows over any six-inch increment) drive lengths
less than 12 inches were also recorded. The final 12-inches of the drive (less in the case of refusal)
were added to develop the reported blow count. The blow counts for the CA and MCA samplers
were corrected for the effects of sampler size and converted to SPT N wvalues using conversion
factors of 0.85 and 0.65, respectively. Because an automatic trip hammer was used, the corrected CA
and MCA blow counts, as well as the raw SPT blow counts, were also cotrected for the effects of
hammer energy using an additional conversion factor of 1.3 (assuming about 80% efficiency). The
final, corrected values for each drive are presented on the boring logs and represent N, values.

Upon completion of the borings, the holes were backfilled with cement grout in accordance with
BCPH requirements and were inspected by a Butte County inspector. The soil cuttings were spread
out on the ground adjacent to the boring locations.



UNIFIED SOIL CLASSIFICATION SYSTEM

Major Divisions Symbols Typical Names
G | GW Well-graded gravels or gravel-sand mixtures, little or no fines
ravels
w (More than half of GP Poorly-graded gravels or gravel-sand mixtures, little or no fines
3 E S| coarse fraction > GM Silty gravels, gravel-sand-silt mixtures
3850 o | No. 4 sieve size) -
e5 z GC Clayey gravels, gravel-sand-clay mixtures
© C =
had 7} _ B .
?‘, § S Sands SwW Well-graded sands or gravelly sands, little or no fines
@ > N | (More than half of SP Poorly-graded sands or gravelly sands, little or no fines
© = O :
o 6 = | coarse fraction > : o
O g No. 4 sieve size) SM Silty sands, sand-silt mixtures
SC Clayey sands, sand-clay mixtures
; e ML Inorganic silts and clayey silts of low plasticity, sandy silts, gravelly silts
% 2 @o| Siltsand Clays - X —
B 5@ LL = <50 CL Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays
g ‘ZE % oL Organic silts and organic silt-clays of low plasticity
g S o MH Inorganic silts of high plasticity
. £ & | Siltsand Clays . : —
_g o5 LL => 50 CH Inorganic clays of high plasticity, fat clays
L o
3 < OH Organic silts and clays of high plasticity
Highly Organic Soils PT Peat and other highly organic soils
GRAIN SIZE CHART TYPES OF STRENGTH TESTS
Range of Grain Sizes PP Pocket Penetrometer
Classificati in Size i
asstlication US Stangard Grr_;u_n Size in TV Field Torvane
Sieve Size Millimeters
Boulders Above 12" Above 305 LVS Laborafory Vane Shea'r
Cobbles 12" to 3" 305 to 76.2 uc Unconfined Compression
Gravel 3"to No.4 76.2 to 4.76 TXUU Triaxial, unconsolidated, undrained
coarse 3" to 3/4" 76.2t0 19.1 DS Direct Shear
fine 3/4" to No. 4 19.1t04.76
Sand No. 4 to No. 200 4.76 to 0.074
coarse No. 4 to No. 10 4.76 to 2.00
medium No. 10 to No. 40 2.00 to 0.420 Y Unstabilized (initial) groundwater level
fine No. 40 to No. 200| 0.420 to 0.074 -
Silt and Clay Below No. 200 Below 0.074 V¥ Stabilized groundwater level
SAMPLER TYPE
- CME Continuous Sample Standard Penetration Test (SPT)
1| Tube System sampler split-barrel sampler with a 2.0-inch
C Core barrel cC g! advanced with hollow stem SPT outside diameter and a 1.5-inch

Osterberg piston sampler using

O 3.0-inch outside diameter,

PT

ST

thin-walled Shelby tube

Pitcher tube sampler using
3.0-inch outside diameter,
thin-walled Shelby tube

Shelby tube (3.0-inch outside
diameter, thin-walled tube)
advanced with hydraulic pressure

auger

BULK |X| Disturbed grab sample

T Y|

MCA

California split-barrel sampler
with 2.5-inch outside diameter
and 1.93-inch inside diameter

Modified California split-barrel
ampler with 3.0-inch outside
diameter and 2.5-inch inside

inside diameter

Sampling attempted without
recovery

]

Shaded portion of sampler symbol
represents portion of sample recovered

o
spriMcc
migs

NOTE:

Examples:

Portion
recovered

diameter
Gray Lodge Wildlife Area Water Supply Project
Biggs-West Gridley Water District
Butte County California SOIL CLASSIFICATION CHART
4180 Douglas Blvd., Ste. 100

Granite Bay, CA 95746

P (916) 729-8050
F (916) 729-7706

Project No.

10-066.00

Date

12/22/11

Figure A-1




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION: See Figure 3 DRILLING SUBCONTRACTOR: RSI Drilling
DATE STARTED: 7/19/2011 | DATE FINISHED: 7/19/2011 DRILL RIG: CME 75
LOGGED BY: R. Abernathy DRILLING METHOD:
ELEVATION (FT):  101.0 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 6.5 GW DATE: 7/19/2011 HAMMER TYPE: Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DRORP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, CA
- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
T T CLAY (CL) ]
T " brown, very stiff, moist ]
1 1100.0 B N
2 | 900 ; 5
3 980 cL 3
4 197.0 s y
T 2 i
T 3 ]
5 1960 3 :
I S ]
+ CA 25 s 1 49 | 33
6 1950 7/~ CLAY WITH SAND (CH) 120.0| 109
T = brown, very stiff, wet, highly plastic b
7 La40 //’; Direct Shear: g = 18.2°, ¢ = 240 psf ]
T s ]
& Toso // g ]
T / _ ]
T /7 SILT WITH SAND (ML) ]
9 1920 [ gray brown, hard, wet, fine grained sand ]
101910 L [ Pinhole Dispersion: ND2, clear ]
I MCA| | 31 I 1401 82 |775 33 | NP
1177900 ML - 130.7| 92 TXUU 0.95
12 89,0 - :
131880 - :
T lSILTYSAND(sM)y ]
14 --87.0 ~  brown to olive brown, very dense, wet, less than N
T [ 5% gravel ]
15 --86.0 - :
T ca M 7anr| | T 1
16 L850 SRne 141.0 421
T SMr ]
17 - 84.0 b :
18 -83.0 b :
197782.0 ‘ LT sAaND(SP) ]
T - olive brown, dense, wet, medium grained sand 1
1 | ___approximately less than 5% fines _ -
] ] SANULRS & ASSOCIATES GEOSTHUCTURAL ENGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 10-066.00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-2




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
Butte County, CA

LOG OF BORING SB-1

Sheet 2 of 2

~ o~ > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
= | > |S%5/ 2 o DESCRIPTION SEo 2| 82 Y 5IE0- %0
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l n»n = o9 | » w o |nik
[a) w i =0 & Zo 1)

T “SP T SAND (SP) (Con't) 1

T MCA | | 47/5" |-~ 1255| 94
217800 SILT (ML) ]

T i [ brown to olive, hard, wet ]
22 +79.0 = f

T ML | ]
231780 - :

T . sanps ]
24 4770 ~ olive brown, dense, wet, fine to medium grained N

1 [ sand ]

+ t  local lenses with higher fines contents B
2576.0 B 7

I cA 44 I ]
26 *:75.0 T 7
27 1 74.0 -SP-L :
28 1 73.0 SR :
291720 O .
30 171.0 - ot ]

1 [TTF SILT (ML) 1

T MCA 80 r J
311700 ML C lglr;);/zg hard, wet, local black lenses and hard .

+ e ‘ ‘ ‘ approximately less than 5% sand
32 169.0 B 7
331 68.0 - :
341 67.0 - :
351 66.0 - :
36 1 65.0 - :
37 1 64.0 - :
38 1 63.0 - :
39 1 62,0 - :
401610 - :
411600 - :
421590 - :
431580 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-2




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 3 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/19/2011 | DATE FINISHED:  7/19/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  100.7 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT):  14.0 GW DATE:  7/19/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKEFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, CA, Shelby
oo~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 35522 o DESCRIPTION Pl 25| Bg 805295505
o L <H <0 I wz<| g8 | 2 tOE O&JCIH‘J:E LL PI
Ll o |9 |0n = o9 | » w o |nik
[a) - S0 iq Zwn %)
o D
T L SILT (ML) 1
T r brown to red brown, very stiff to hard, dry to moist, 1
1 Log7 [ less than 5% sand, trace organics ]
2 on7 g ]
3 for7 ML - 3
s o7 g ]
5 | 957 g ]
6 594 7 CA 46 i ]
1+ I CLAY (CH) 1
T A: dark brown, hard, moist, highly plastic ]
7 193.7 JCHY ]
T % ]
8 1927 T TCLAYWITHSAND CL)
T T dark brown, hard, moist, medium plasticity ]
9 1917 B 7
T CcLI ]
10 1-90.7 bl B 7
11 ;;89 7 MCA 42 r 125.8] 97 41 21
47 1 CLAY WITH SAND (CL) 1
T - = brown, hard, moist to wet, fine grained sand ]
12-+88.7 2 f
T & i
131877 2 1
1 S ]
1 = i
14 1-86.7 v :
15 1857 | as above, olive with red and white mottling ]
I cA 69 A ]
16 *:84.7 B . 38.6
17 1 837 - :
T CcLI ]
18 1-82.7 B 7
19817 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-3




PROJECT: & todoe e e eea PP e | OG OF BORING SB-2

LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

Sheet 2 of 2

~ o~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 3%5/22| o DESCRIPTION 585 22| 8o 8. pl5E %00
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TUE LWL P
Ll = |l n»n = o9 | » w o |nik
o w 3 = & Zo %)

+ CLAY WITH SAND (CL) (Con't) 1
211797 i B 7
221787 N - :

1 ST | | 500 psi i 1
23777 B 7
24767 T USANDYSILT (ML) T

T [ olive, hard, wet, red mottling, with clay ]
251757 bl B 7

T MCA | |74/10" I ] 53.6
26 *:74.7 ML C 1
27 1737 - :
28 727 . cLAY(@©Cy

T T olive to red brown, hard, wet ]
29 1717 B 7
30 70.7 7 :

1 CA 78 e , , - 1
311697 B in lens of olive gray, medium grained, very dense |

T + sand 1
321687 - :
331 67.7 - :
341 66.7 - :
351 65.7 - :
36 | 64.7 - :
371637 - :
38 | 62.7 - :
391 61.7 - :
40 | 60.7 - :
411597 - :
421587 - :
431577 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-3




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 3 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/19/2011 | DATE FINISHED:  7/19/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  99.1 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 8.0 GW DATE:  7/19/2011 HAMMER TYPE:  Automatic
CASING NOTES:  N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, CA
oo~ > LABORATORY TEST DATA
w \E/ = § w 8 we = @E z PLASTICITY
£ > 3¥%22) 2 DESCRIPTION 585 22| 8o 8. pl5R (%00
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
o w 3 =0 & Zo %)
+ I CLAY (CL) 1
T - olive to light brown, very stiff, dry to moist, white 1
1 Los1 [ mottling with some organics and charcoal in upper | _|
19" - 6inches ]
+ CA 19 - 1
2 To71 : J1e7
1 L 1
il CL/ 2
3 1961 B 7
o5 ; :
5 941 T - CLAY(CL) 511 74 43 | 29
+ light brown to olive gray, soft, moist to wet, with red
+ MCA 4 mottling, organics and approximately 10% gravels 129.7] 90
6 77931 4 in top 6" ]
+ i Pinhole Dispersion: ND3, barely visible B
7 To21 Swell/Compression: 0.4% swell N
19« Swell Pressure = 2,200 psf ]
8 o1 TCLAYEYSAND (S¢) 7
T brown to light brown, medium dense, wet, trace 1
9 190.1 gravels ]
10 -89.1 :
1 CA 25 ]
11-88.1 . 19.7 38.0
12 -87.1 :
13861 T UsANDYSILT (ML) T
T r olive brown, very stiff, wet, red and white mottling, 7
14 L 85.1 [ white coarse sand to fine gravel in bottom 6", trace |
+ - clay 1
15 --84.1 - :
I cA 28 I ]
16 +83.1 ML - 1420 759
17 821 - :
18 -81.1 - :
19801 T UsiTYsAaND (sM)
T - brown, medium dense, wet, fine to medium grained
1 | ___sand 1 -
] ] SANULRS & ASSOCIATES GEOSTHUCTURAL ENGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 10-066.00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-4




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: & todoe e e eea PP e 'L OG OF BORING SB-3

Sheet 2 of 2

- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 3%5/22| o DESCRIPTION 585 22| 8o 8. pl5E %00
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TUE LWL P
Ll = |l n»n = o9 | » w o |nik
[a) w i = & Zo 1)

T T SILTY SAND (SM) (Con'l) ]

+ MCA 28 - 1
21 ’:78-1 L . 2441100 | 16.4
224771 sSm :
231 76.1 - :
24 475.1 - :
251741 - i

1 - SANDY SILTY CLAY (CL-ML) ]

1 CA 84/11"/CL~]  olive, hard, wet ]
26 +73.1 %j 1
27 721 - :
28 1 71.1 - :
29 1 70.1 - :
30 | 69.1 - :
311 68.1 - :
321 67.1 - :
33 1 66.1 - :
341 65.1 - :
351 64.1 - :
36 | 63.1 - :
37 1 62.1 - :
38 1 61.1 - :
39 1 60.1 - :
40 | 59.1 - :
411 58.1 - .
42 | 57.1 - :
43 | 56.1 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-4




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 3 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/19/2011 | DATE FINISHED:  7/19/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 1035 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 8.5 GW DATE:  7/20/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKEFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, CA, Shelby
oo~ > LABORATORY TEST DATA
w \E/ = § w 8 we = @E z PLASTICITY
£ > 3%5/22| 0 DESCRIPTION 585 22| 8o 8. pl5R (%00
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
T 1 SANDY CLAY (CL) 1
T ~  brown, stiff, moist, Cobbles up to 8" in diameter, 1
1 Ho25 | organics ]
e - a4
2 1101.5 CL g
3 11005 - :
4 1995 - ]
T | CLAY (CH) i
T - brown, stiff, moist to wet 1
5 1985 - ]
I CA 10 . increased sand, approximately 10% 1
6 1975 = + apP y 19% —20.7| 106 uc | 34 | 17
1 o Swell/Compression: 0.1% swell i
+ « Swell Pressure = 830 psf 1
7 1965 o 7
1 ST | |300 psi ] 122.9] 101
il S ]
8 955 S :
T — \/ i
9 1945 - :
101935 L I as above, hard ]
T MCA | O |81/11" i 1
111925 B 7
121915 - :
137905 © TSAND WITHSILT (SPsM) |
T r prown, medium dense, wet, approximately 10% ]
14895 - fines ]
15 88,5 - :
161875 L ~11|f Direct Shear: g = 37.0°, ¢ = 700 psf ]
1 MCA L | 21 ~ SILTY SAND (SM) : 18.6| 109 | 18.2
17 1°86.5 ok brown, medium dense, wet, fine grained ]
18 85,5 SM IS :
19845 L SANDY SILT (ML) ]
T [ olive, very stiff, wet, with red mottling, with clay ]
SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-5




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
- . > LABORATORY TEST DATA
T WY Sw 8 w > oL |  |PLasTicTY
I ~ aa|al Z3 ' x E @ ® u |2 ,(3 o ,(3
E | > |22/ k2| O DESCRIPTION PER G% | YR |252225/82% o | m
AR 25% 5% EFPrEgER i
L — s = =

[a] | = x Z0 n

T T SANDY SILT (ML) (Con') ]

+ CA 25 — :
211825 - . 33.5 62.0
221815 - :
231805 - :
241795 - :
251785 || [ as above, hard ]

T ML ]

1 veal et i 1338/ 89 45 | 17
26 +77.5 - ]

271765 - :
281755 - :
291745 - :
30735 - :

I cA 44 I ]
311725 - ]
321715 - :
331705 - :
341695 - :
351685 - :
361 67.5 - :
371 66.5 - :
38 1 655 - :
39| 64.5 - :
401635 - :
41625 - :
421615 - :
43605 - :

] ] SANULRS bAm}CIA\L; GLOSTHUCTURAL ENGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 10-066.00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:

INTEGRATING EARTH & STRUCTURE A-5




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION: See Figure 3 DRILLING SUBCONTRACTOR: RSI Drilling
DATE STARTED: 7/21/2011 | DATE FINISHED: 7/21/2011 DRILL RIG: CME 75
LOGGED BY: R. Abernathy DRILLING METHOD:
ELEVATION (FT): 955 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 9.5 GW DATE: 7/21/2011 HAMMER TYPE: Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DRORP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, CA
- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 3%5/22| 0 DESCRIPTION 585 22| 8o 8. pl5R (%00
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
1 1 SANDY CLAY (CL) —
T T~ brown, stiff, dry to moist ]
11945 - ]
1 CA 8 | i
2 1935 E oL :j . 13.9 62.3 46 | 29
3 o5 g ]
41915 T TSANDYCLAY CL) T ]
T " brown, very stiff, moist ]
5 1905 o - ]
I MCA| | 20 ! ]
6 1895 P CL B 7119.8| 107 TXUU 34
7 1885 s y
1 2 ]
i c_
8 1875 7I= CLAYEY SAND (SC) ]
T “I& olive, medium dense, wet, brown mottling with fine 1
9 1865 & grained sand ]
T AN i
i ]
+ 7 SC L i
T CA 22 f b
11845 i 1363 41.5
121835 Y in .
137825 ~ /T*sﬁﬁn*v*sufﬂmy"""""""i
T r olive, stiff to very stiff, wet, brown mottling, fine 1
141815 [ grained sand ]
151-80.5 - - :
+ ML L i
T MCA 20 r B 33 7
16 179.5 C 1276 95 TXUU 1.7
17 1785 - :
187t T TCGLAYWITHSAND (CL) 1
T - olive, stiff, wet, local white mottling at 21, fine 7
191765 | grained sand ]
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-6




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
Butte County, CA

LOG OF BORING SB-5

Sheet 2 of 2

- . > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
o w 3 = & Zo %)

T T CLAY WITH SAND (CL) (Con't) ]

T CA 12 . ]
21 *:74.5 B . 35.5
221735 - y

T CL ]
231725 - :
241715 - :
251705 L | as above, red mottling, hard ]

I MCA| | 34 ! ]
26 +69.5 - ]
27 1 685 - :
28 1 67.5 - :
29 1 66.5 - :
301 655 - :
311645 - :
321635 - :
331625 - :
341615 - :
351 60.5 - :
36 | 59.5 - :
371585 - :
381575 - :
391 56.5 - :
401555 - :
41545 - :
421535 - :
43525 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-6




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 3 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/20/2011 | DATE FINISHED:  7/20/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 944 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 9.0 GW DATE:  7/20/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, CA
~ o~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > |35 22| 0 DESCRIPTION 205 25 85 |8o550%5505
o U |<F<lasS| I 0z 88| 28 FougLZELE L | P
w = |l |0 ®» [ 09 | = o oK |nE
[a) w i =0 & Zo 1)
+ SANDY CLAY WITH GRAVEL (CL) 1
T r  brown, stiff, dry, gravel up to 1.5" in diameter, 1
1 1Lo34 | cobbles in upper 2', trace organics ]
2 Loog | Gradation: 23.9% sand, 22.1% gravel, 54.0% ]
1 E - <#200 ]
il L L
+ CA 9 - .
3 7:91 4 CL - T . 5.8 54.0
4 1904 - :
stme| - 5
I MCA 5 7 L CLAY (CH) 128.0| 87 TXUU 13| 55 | 39
6 1884 iy —  gray, medium stiff to stiff, moist, highly plastic N
e 7. |
7 1874 e .
T 7/% ]
T 5. ]
8 1864 71S T CLAYEY SAND (SC) ]
T / =~ olive, medium dense, wet, brown mottling ]
9 854 Y ]
10 | 84.4 o :
I cA 7 S ]
111834 g L . 47.4 31.9
12 82.4 - :
13814 [ SILTYSAND (SM) T
T [ brown, very dense, wet ]
14 1-80.4 r 7
15-1-79.4 - E ]
T [ SANDY SILT WITH CLAY (ML) ]
brown, hard, wet
T MCA 46 - ' , 1
16 +78.4 Permeability: 2.12x10-6 cm/sec ]285| 9% |635
T ] ML ]
17 1774 B 7
181764 T TSANDYCLAY CL) T T
T " brown, soft, wet, locally white ]
191754 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-7




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
- . > LABORATORY TEST DATA
Eolw jw e O]

S Jw i 8 w Q we % @E = PLASTICITY
| > |S§5/=2| 0 DESCRIPTION PEo| 25| 82 ¥ bES 500
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TUE LWL P
Ll = |l n»n = o9 | » w o |nik
[a) w i =0 & Zo »

T Z SANDY CLAY (CL) (Con't) 1

+ CA 2 - 4
211734 : . 59.1 62.5
221724 - :
2374 ~ TSANDY CLAY WITHGRAVEL (CL) 1

T T olive, hard, wet, with red mottling ]
241704 B N
251 69.4 - - :

+ CL . i

T MCA 45 r J
26 1684 . B N
27 1 67.4 - :
28 1664 T TSANDYCLAY CL) T T

T "~ olive, hard, wet, brown mottling, higher silt content ]
29 1654 - 1
30 | 64.4 cL - :

I cA 36 A ]
311634 - 1
321624 - :
331614 - :
341 60.4 - :
351 59.4 - :
36 | 58.4 - :
371 57.4 - :
38 | 56.4 - :
39| 55.4 - :
40 | 54.4 - :
41534 - :
421524 - :
431514 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-7




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 3 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/21/2011 | DATE FINISHED:  7/21/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 964 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 12.0 GW DATE:  7/21/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKEFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, CA, Shelby
oo~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 3¥%22) 2 DESCRIPTION 585 22| 8o 8. pl5R (%00
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
+ 1 CLAY WITH SAND (CL) 1
T ~  dark brown, stiff, dry to moist, organics and clam 1
1 Los4 [ shells from 0to 1.5' ]
1 CA 9 | i 13.9
4 L -~ _| .
2 1944 CL g |
3 1934 - :
4 1924 - )
T . CLAY (CL) i
T - brown to gray, stiff, dry to moist, trace organics and -
5 914 i " shellsat5' 7
i l  Gradation: 12.9% sand, 34.9% silt, 52.2% clay i
+ MCA 14 - Permeability: 9.62x10-9 cm/sec ]21.5] 108 | 87.1
6 *:90.4 Fi CL ]
7 1894 - :
8 884 T TSANDYCLAY (CL) T
T " brown, stiff, moist to wet ]
9 1874 B 7
il s ]
il 2 ]
10 +86.4 = g f
T cLA3 i
+ CA 11 = 1
111854 2 ] 61.7 34 | 14
T L S i
€ ~ .
12 | 84.4 N :
137834 T TGLAYWITHSAND CL)
T T~ brown to olive, hard, wet ]
14 1-824 B 7
151814 L | Permeability: 1.03x10-7 cm/sec ]
E MCA 41 CL E E
16 1 80.4 ] . 1285 99
17 179.4 - :
18784 . cLAY(@©Cy
T r  olive, hard, wet, brown mottling, approximately 5% 1
191774 [ medium grained sand ]
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-8




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
’ Sheet 2 of 2

- . > LABORATORY TEST DATA
w \E/ = § w 8 we = @E z PLASTICITY
£ > 3%5/22| o DESCRIPTION 56 22| 0o |u. g %0
o w <sk-<ias | T 0z&| g | 2T | OW|BLEELE L Pl
] =H o B » = 09 | » Lo F FloETnx
[a) w i =0 & Zo 1)

T  CLAY (CL) (Con't) 1

+ ST CL . i
211754 - 1

I cA 32 A ]
221744 B N
23734 T TCGLAYWITHSAND (CL)

T T olive, hard, wet, iron staining ]
241724 B N
251714 _ - :

I meal | 38 oL ]
26 170.4 - 1
27 1 69.4 - :
28 1684 T TSANDYCLAY CL) T T

T T olive, hard, wet, red mottling ]
29 167.4 - 1
30 | 66.4 7 :

I cA 59 A ]
311654 B N
32 64.4 - :
331634 - :
341624 - :
351 61.4 - :
36 | 60.4 - :
37 1 59.4 - :
38 | 58.4 - :
39| 57.4 - :
40 | 56.4 - :
411554 - :
42| 54.4 - :
431534 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-8




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 3 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/20/2011 | DATE FINISHED:  7/20/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 94.8 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 9.0 GW DATE:  7/20/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, CA
oo~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 35522 o DESCRIPTION 205 25 85 |8o550%5505
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
T 1 SANDY CLAY (CL) 1
T T~ brown, very stiff, dry to moist, fine grained sand ]
1 1938 CL/ - N
I cA 20 A ]
2 +9238 =
+ SANDY CLAY WITH GRAVEL (CL) T
T — ~  brown, very stiff, moist, 1" diameter gravel, fine b
3 Lo18 CL/ grained sand ]
4 1908 T TSANDYCLAY €L T ]
T - dark brown to red brown, stiff, moist, fine grained 1
5 ;;898 L1 B sand ]
1 | Direct Shear: 8=29.4°, c=800 psf ]
T MCA Ll 12 i 127.4| 93
6 18838 - ]
il || s ]
il z ]
7 +87.8 o f
T & i
8 1-86.8 g 1
1 S ]
il 8 ]
9 858 I\/ as above, stiff ]
10-Ls48 CL7  as above, brown, with white mottling, hard, wet ]
I cA a1 A ]
111838 B 7
128238 - :
131818 - :
14808 - :
151798 _ - :
! MCA| | 56 ~ CLAY (CL) 120.7) €8
161788 [ T~ brown, hard, wet 8
17 1778 - :
18 -76.8 - :
191758 - y
T CL ]
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-g




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
oo~ > LABORATORY TEST DATA
e w!Y 8w 8 w r oL |  |PLasTicTY
I ~ aa|al Z3 ' x E @ ® u |2 ,(3 o ,(3
= > S>3 -2 © DESCRIPTION Plls 25 | Oz Y58525525 L | o
| 2|35 6> & 887 S | ET [F F3eT5eT
L — s = =

[a] _ = g Z0 n

T I  CLAY (CL) (Con't) 1

+ CA 10 - 1
21738 B 7
221728 - :
23778 [ SILTYSAND (SM) T

T [ brown, loose, wet, fine grained sand ]
241708 Iy ]
251698 ||| - .

1 MCA 7 SMy ]
26 | 68.8 L . 34.8
27 1 67.8 k :
28 17668 / . cLAY(@©Cy

T T olive, hard, wet, trace fine sand ]
29 165.8 B 7
30 | 64.8 - :

+ L . i

T CA 81/11" c r b
31 63.8 B 7
321628 - :
337618 7 SANDWITHSILT (SPsM)

T “I14T  olive brown, medium dense, wet, fine to medium 1
34 1608 {11  grained sand ]

T SP- [ i

T CA 26 | 'SM|+ :
36 1 58.8 SIHE . &
371 57.8 k :
38 15638 T TSANDYCLAY CL) T T

T T olive to brown, hard, wet, red mottling ]
39 1-55.8 B 7
40 | 54.8 cL - :

I CA 89/10" L ]
411538 B 7
421528 - :
431518 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 41.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-g




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 3 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/21/2011 | DATE FINISHED:  7/21/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  93.7 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT):  20.5 GW DATE:  7/21/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKEFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT, Bulk
~ o~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > |35 22| 0 DESCRIPTION 205 25 85 |8o550%5505
o w <sk-<ias | T Wz 08 | £T | PHgTS|THE] L Pl
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
+ 7 I CLAY WITH SAND (CH) 1
T ~  dark brown, stiff, dry to moist, with brown mottling, 7
1 Loo7 SPT 9 / up to 3/4" gravel in upper 3", trace organics ]
T //,i 4
T yCHy g
2 +917 // — C |
T BULK / R Value: <5 ]
3 1907 / - .
T . SANDYCLAY (CL) 1
4 1897 —  olive to brown, stiff, moist N
s eer| g ]
T MCA 10 i 1245 64.5 35 | 20
6 877 ] - ]
7 oo g ]
8 1857 T ]
T CL ]
9 847 - :
10 Lsg3.7 L | as above, hard moist ]
I SPT 65 A ]
111827 B 7
121817 - :
13 80.7 . cLAY(@©Cy
T T olive, very stiff to hard, moist ]
14 1-79.7 B 7
151787 _ - :
I MCA 37 ! ]
161777 : . 22.3| 104 TXUU 2.1
17 1767 - :
181757 cL :
191747 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-10




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: ¢tedee ™

Bute Couny CA_ Y 79 ' LOG OF BORING ~ SB-9

Sheet 2 of 2
~ o~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
o w 3 S0 | x Zn %)
o D

+ g stiff, wet, black mottling j

il P ' ]

T sPT 14 3 CLAY (CL) (Con't) ]
21727 ° f

T S i
22 1717 S .
23 707 %_SAND(SP)

T T gray brown, medium dense to dense, wet ]
24 1697 Iy ]
251 68.7 - k :

I MCA| | 31 I ]
26 *:67.7 f 7
27 1 66.7 SP | :
28 1 65.7 - :
29 | 64.7 - :
0 lear| 3 :

I spT | Mosiar) L ]
31627 . SANDY CLAY (CL) ]

T T~ brown, hard, wet, fine grained sand ]
321617 B 7

T CcLI ]
33 160.7 B 7
el  SANDWITH CLAY (SP-SC) |

T T gray brown, medium dense, wet, fine to medium ]

1 L {  grained i
35587 +  Gradation: 90.3% sand, 9.7% <#200 1

T SPT 18 - 8
36 -57.7 4= =

T - CLAY (CL) i

1 | brown, very stiff, wet ]
37 56.7 - f

T cL 1
38 | 55.7 - :

T | CLAYWITHSAND (CL) ]
39 +—54.7 — olive, hard, wet, red mottling, N

T { 3" SAND (SP) lens at 40' ]
40537 | CL - .

1 MCA | |60/11" A ]
411527 B 7
421517 - :
431507 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 41.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-10




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 3 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/22/2011 | DATE FINISHED:  7/22/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 94.8 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT):  11.0 GW DATE:  7/22/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
+ CLAY (CL) 1
T ~  brown to dark brown, very stiff, dry to moist, 1
1 Lo3s SPT |O) 26 | cobbles present 0 to 2' ]
€ - a4
2 1928 CL g |
31918 - :
4 1908 - )
T . CLAY (CL) i
T - dark brown, very soft to soft, moist, gravel and 1
5 1898 E ~ organics at 5' N
T i 134.0| 85
6 888 MCA 3 oL  Swell/Compression: 0% swell 1318 88 TXUU 04 30 | 16
7 lere s ]
8 18638  SANDY CLAY (CL) ]
T s brown, stiff, moist, higher silt content, low plasticity, 7
9 858 g fine grained sand ]
T 5 i
10848 - 2 1
I SPT 13 - ]
11838 N :
128238 - :
1318138 cL :
14808 - :
151798 || | as above, hard, wet ]
T MCA 68 i 122.6| 90
16 1-78.8 o] B 7
17 1778 - :
187768 A —sitveaNs e T
T 1 brown, medium dense, wet, fine grained sand ]
19758 Iy ]
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-11




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
Y ot N Butte County oA Y T ' LOG OF BORING  SB-10

Sheet 2 of 2

- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 3%5/22| o DESCRIPTION 58 2o | 8. v, nlEe-(20
o W |<k-|<ias | T Wz og | ZT |FoWgUETUL L | P
w = 0 |0 ®» [ 09 | = o oK |nE
[a) w i = & Zo 1)

1 T T SILTY SAND (SM) (Con't) ]

+ SPT 16 |l .
2117338 “SM L . 29.1| 99 |39.2
221728 R :
231718 R .
24708 / T TSANDYCLAY (CL) T

T T olive, medium stiff, wet, fine grained sand ]
25 1+69.8 = - B

T CL ]

+ MCA 7 - 8
26 +68.8 L - 1
27 1 67.8 - :
28 1 66.8 - :
29 1 65.8 - :
30 | 64.8 - :
311638 - :
321628 - :
331618 - :
341 60.8 - :
351 59.8 - :
36 | 58.8 - :
371 57.8 - :
38 | 56.8 - :
391 55.8 - :
40 | 54.8 - :
411538 - :
421528 - :
431518 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-11




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 4 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/22/2011 | DATE FINISHED:  7/22/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  93.2 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT):  14.0 GW DATE:  7/22/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
o w 3 =0 & Zo %)
1 CLAY (CL) 1
T r  olive to dark brown, stiff, dry to moist, organics and | T
1 Looo SPT 14 . clam shells 0 to 6" ]
2 1912 - .
T CL 3
3 o0z g ]
4 1892 - :
T . cLAY(©Cy 1
5 88.2 e — dark brown, stiff to very stiff, dry to moist, red N
1 i m_ottling, a_lpprox_imately 15% medium grained sand ] 192 97
5 ;87.2 MCA| | 7 B Pinhole Dispersion: ND3, clear 1153 100 TXUU 24| 35 | 23
T L] CL ]
7 a2 g ]
8 7852 . cLAY(@©Cy
T T brown, very stiff, moist, medium plastic ]
9 1842 B 7
10 83.2 o - :
I SPT 27 L ]
111822 : . 21.0 36 | 19
il s ]
il 2 ]
12-+81.2 5 f
T 2 i
T s ]
137802 S CLAY WITH SAND (CL) ]
T = olive, stiff, moist to wet, brown mottling, fine 1
14 L7992 I\ grained sand ]
15 78.2 _ - :
T CL7I  Consolidation: Refer to Appendix B ]
T MCA 13 r ’ 1 36.
161772 s f366 84
17 1 76.2 - :
181752 T TSANDYCLAY CL) T
T " brown, stiff, wet, fine grained sand ]
191742 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-12




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
- . > LABORATORY TEST DATA
e w!Y 8w 8 w r oL |  |PLasTicTY
- | T zala|Z2| I 2z |g |4 zZE |«k
E| = |S¥ 32 0 DESCRIPTION Pl 2o | B ¥ . 5E0%0¢
5108 1STIS5 5> & ggé 58 z2E |>%u 551‘%%&5 L | Pl
L — s = =
[a] | = x Z0 n
T Z SANDY CLAY (CL) (Con't) 1
T SPT 8 - 8
21722 . . 68.8
22171.2 - :
23702 C TGLAYWITHSAND (CL)
T " brown, very stiff, wet, fine grained sand ]
24 169.2 - 1
251 68.2 - - :
I MCA| | 19 ! ]
26 167.2 L - 1
I L CL/| i
27 166.2 - 1
28 1 65.2 - :
29 | 64.2 - :
30 1 63.2 g - .
+ ‘ +  CLAY (CL) 1
T SPT 12 - i i i 8
311622 CL - brown, stiff, wet to moist, local black mottling .
321 61.2 - :
331 60.2 - :
341 59.2 - :
351 58.2 - :
36 | 57.2 - :
37 1 56.2 - :
38 | 55.2 - :
39 | 54.2 - :
40 1532 - :
411522 - :
421512 - :
431502 - :
SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-12




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 4 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/22/2011 | DATE FINISHED:  7/22/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  93.2 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 9.5 GW DATE:  7/22/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION SE 22|85 W b B0 %00
o U |<F<lasS| I 0z 88| 28 FougLZELE L | P
w = |l |0 ®» [ 09 | = o oK |nE
o w 3 =0 & Zo %)
T 1 SANDY CLAY (CL) 1
T r  brown, stiff, dry to moist, trace organics 0 to 6", fine | 1
1 Looo SPT 13 " grained sand J12.7
N
2 7912 - ]
3 1902 CCLAY (CH) T T ]
T ~ light brown to gray, stiff, dry to moist, highly plastic ]
4 1892 % .
5 1882 L % ]
T /" 123.8| 99 53 | 39
T MCA 13 ;CH - 1
6 1872 i 7 ]
7 1862 %§ ]
1 z ]
4 / 8 7
il 2 ]
8 82 S TSANDYCLAY (CL) T
T § brown, hard, moist to wet, white and black mottling, 1
9 1842 & fine grained sand ]
T VA i
10 83.2 o - :
I st |l 31 A ]
11822 B 7
12812 - :
13 180.2 cL :
141792 - :
15 L7822 L | as above, olive with brown mottling ]
T i 130.8| 88
T MCA 26 r b
16 1-77.2 L B 7
17 1 76.2 - :
181752 T TSANDYCLAY CL) T T
T T olive brown, very stiff, wet ]
191742 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-13




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project

Butte County, CA

LOG OF BORING SB-12

Sheet 2 of 2

- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
[a) w i =0 & Zo 1)

T T SANDY CLAY (CL) (Con') ]

T SPT 30 - 4
21722 . 1294
22171.2 - :
23 170.2 cL :
241 69.2 - :
25 1682 || | as above, brown, moist ]

1 MCA 19 A 128, ~
26’:67-2 : f288 95 | 51.7
27 1 66.2 - :
28 7652 C TCGLAYWITHSAND (CL)

T - olive gray, very stiff, moist, brown mottling, white b
29 1-64.2 | vains, medium grained sand content varies ]
30 1 63.2 — 7 :

I st |l 20 A ]
311622 - .
321 61.2 - :
331 60.2 - :
341 59.2 - :
351 58.2 - :
36 | 57.2 - :
37 1 56.2 - :
38 | 55.2 - :
39 | 54.2 - :
40 1532 - :
411522 - :
421512 - :
431502 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-13




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: © todoe Ve e A PP e 'L OG OF BORING SB-13

Sheet 1 of 2

BORING LOCATION:  See Figure 4

DRILLING SUBCONTRACTOR:  RSI Drilling

DATE STARTED:  7/25/2011

DATE FINISHED:  7/25/2011 DRILLRIG: CME75

LOGGED BY: R. Abernathy

DRILLING METHOD:

ELEVATION (FT):  92.2 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 6.5 GW DATE:  7/25/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
—~ | > LABORATORY TEST DATA
E Eojwowigy, Q N - ar | ¢ | PLasTiCITY
T o E ol Zz2 | rb % @ ZE |xE
= S SIS =2 0 DESCRIPTION Plhis 25| B |Hh|E2<22¢
o | b |[gF|Z|al| T b WE | 22 |S50|Z52WE8 w | A
w| 4 |d |do” | E g0 | =T |ET|F FIBET|BE
o | u I 0 |k Zo | o
T 1 SANDY CLAY (CL) 1
T - light brown to olive brown, stiff, dry to moist, 1
1 Lo12 SPT 14 " approximately 5% gravels 119.0
il 1 L L
4+ L :! 4
2 17902 7k T
3 | o0 g ]
T - cLAy(ccH 1
4 1882 z olive brown, medium stiff, moist N
T / 8 ]
5 1872 = %g ] 52 | 39
T MCA 7 /CH’% Swell/Compression: 0.01% compression ] 24.1| 100
6 +86.2 b // S *
T L /2 i
r Las / :
8 7842 /_SILTYSAND(SM)
T e olive brown, medium dense, wet ]
9 1832 7
10 Lg2.2 L Gradation: 55.6% sand, 0.9% gravel, 43.5% <#200 |
I SPT 17 ]
114-81.2 . 435
T — CLAYEY SAND (SC) 1
12 ;80 2 gray, medium dense, wet, coarse to medium B
1 grained sand, approximately 15% clay ]
13792 S TsutveRavEL@W) ]
T °\3°q¢ brown, medium dense, wet ]
14 +78.2 b f
+ OGM\, i
1 o[ NI i
15+77.2 bl = f
T T 1259/ 87
T MCA 25 I SANDY SILT (ML) ]
16 176.2 brown, very stiff, wet, fine grained sand N
17 1 75.2 ML L :
18742 T TSANDY SILTWITHCLAY (M) |
T [ brown, very stiff, wet ]
19732 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-14




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project

- . > LABORATORY TEST DATA
o T w w w § L:I)J 8 we | & [ - | PLASTICITY
T — |aa|a a rz | o zZh el
ElaI2R2 =2 o DESCRIPTION PES og (”Dng |§355%§§%E’ | m
| g & |06~ E g0 | =T | |F F|BxT|5ET
[a) - =0 & Zo »

T [ SANDY SILT WITH CLAY (ML) (Con't) ]

+ SPT 17 - 1
211712 . . 60.4
22 170.2 ML L :
231 69.2 - :
241 68.2 - :
251 67.2 - - :

1 MCA 31 . SANDY CLAY WITH SILT (CL) 1
26 1°66.2 CL-  brown, hard, moist .
27 1 65.2 - :
28 | 64.2 - :
29 1 63.2 - :
30 | 62.2 - :
31161.2 - :
321 60.2 - :
331 59.2 - :
341 58.2 - :
351 57.2 - :
36 | 56.2 - :
37 1 55.2 - :
38 | 54.2 - :
39 | 53.2 - :
40 | 522 - :
411512 - .
421502 - :
431492 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-14




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 4 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/25/2011 | DATE FINISHED:  7/25/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  89.6 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 5.0 GW DATE:  7/25/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
o w 3 =0 & Zo %)
+ SM.| SILTY SAND WITH GRAVEL (SM) 1
T ~——\__light brown, medium dense, dry ]
1 +88.6 SPT 10 - SAND (SP) a
T L [ olive, medium dense, dry to moist, medium to fine ]
1 L grained |
2 1876 i ]
il Is ]
il Rt ]
3 866 s 3
T ~SP-[2 ]
il g ]
5 1846 L 1\ as above, brown, loose, moist to wet ]
T MCA 7 1 116.3| 105
6 +83.6 + T
T i | CLAY WITH SAND (CL) i
T - olive, medium stiff, wet, fine grained sand 1
7 1826 n ]
1 CL] i
8 1816 ] ]
9 806 T TSANDYCLAY (CL) T
T ~  olive gray to olive brown, stiff, wet, red staining, fine
10-L796 L { grained sand ]
T | ] 68.9
T SPT 14 - 8
11786 B 7
121776 - :
131766 - :
14756 - :
151746 L | as above, brown with white mottling, hard ]
T | 1234 96
1 MCA 82/11" L |
16 *:73.6 CL B 1
17 17256 - :
181716 - :
191706 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-15




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project

- . > LABORATORY TEST DATA
T WY Sw 8 w > oL |  |PLasTicTY
I ~ aa|al Z3 ' x E @ ® u |2 ,(3 o ,(3
E| = |5¥5/ 2|0 DESCRIPTION Pl 25 8z #o52255%5 | | .
e R R R e

L — s = =
[a] _ = g Z0 n

T  SANDY CLAY (CL) (Con') 1

T SPT 9 T stiff, wet 1
21168.6 - 1
221 67.6 - :

237666 . cLAY(@©Cy

T T brown to olive brown, stiff, wet ]
24 1656 - 1
251 64.6 - - :

+ CL . i
26 1-63.6 MCA " | Consolidation: See Appendix B ] 357 85
27 1 62.6 - :

28 161.6 C TCGLAYWITHSAND (GO

T T~ brown, very stiff, wet, fine grained sand ]
29 160.6 - 1
30 | 59.6 — 7 :

I st |l 34 A ]
31 158.6 - 1
321 57.6 - :
331 56.6 - :
341 55.6 - :
351 54.6 - :
36 | 53.6 - :
37 1 52.6 - :
381 51.6 - :
39 1 50.6 - :
40 1496 - :
411486 - :
421476 - :
431466 - :

] ] TANDLIG & ASSUCIAILS GLOSTNUCTUNRAL LNGTNLLITNG Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 10-066.00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:

INTEGRATING EARTH & STRUCTURE A-15




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 4 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/25/2011 | DATE FINISHED:  7/25/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  89.7 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 8.0 GW DATE:  7/25/2011 HAMMER TYPE:  Automatic
CASING NOTES:  N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL:  Neat Cement Grout SAMPLERS: MCA, SPT, SHELBY
oo~ > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
T t  SILTY SAND (SM) 1
T r light brown to brown, loose, dry to moist, 1
1 Tes7 SPT 9 " approximately 15% silt increasing with depth, upto | ] 9.3 293
+ : +  1/2" gravels in upper 3" 4
T SM [ ]
2 r8r7 I ]
€ r - <
3 867 ~ SAND (SP) 2
T T brown, very loose, moist, fine grained ]
4 7857 SP L ]
51847 | © :
T MCA 5 L CL/[= SANDY CLAY (CL) ]
6 837 'SC/t3_ gray, very soft, moist, fine grained sand -
T S CLAYEY SAND (SC) ]
+ S brown, very loose, moist, medium grained B
7 827 S CLAY (CL) ]
+ ST 500 psi cL S brown to olive gray, very soft, moist to wet 1304 91
T 7 Consolidation: See Appendix B 1
8 1817 N 7
9 807 T TSANDYCLAY (CL) T
T T olive to olive brown, hard, wet, fine grained sand ]
10 1-79.7 bl B 7
T MCA 55 i 127.3| 97
11787 CL/ - N
121777 - :
13176.7 T TSANDYCLAY CL) T T
T T brown to olive brown, very stiff, wet ]
14 1-75.7 B 7
151747 o - :
I st |l 20 A ]
16 1 73.7 s . 66.8 34 | M
17 1727 - :
181717 - :
191707 - :
1 CLA i
TANDLIG & ASSUCIAILS GLOSTNUCTUNRAL LNGTNLLITNG Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 10-066.00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-16




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: & todoe e e A PP e 'L OG OF BORING SB-15

Sheet 2 of 2

~1 _ S LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T b HE |z |2oRZHEWEL u | P
L = 0o |0l n [ 00 | > S oF |nE
o w 3 = & Zo %)

T T SANDY CLAY (CL) (Con®) ]

T - stiff :

T MCA 13 r 1
21| 687 L s 1380 84
221 67.7 - :
231 66.7 - :
241 65.7 - :
251 64.7 — - :

I SPT 10 A ]
26 +63.7 - ]
27 1 62.7 - :
28 1 61.7 - :
29 1 60.7 - :
30 | 59.7 - :
311587 - :
321 57.7 - :
331 56.7 - :
341557 - :
351 54.7 - :
36 | 53.7 - :
37 52.7 - :
38| 51.7 - :
391 50.7 - :
40 1497 - :
411487 - :
421477 - :
431467 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-16




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figures 5 & 7 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/26/2011 | DATE FINISHED:  7/26/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 84.7 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 5.0 GW DATE:  7/25/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
+ 1 CLAY WITH SAND (CL) 1
T r light brown to brown, medium stiff, dry to moist, 1
1 Lg37 SPT 8 | fine grained sand ]
2 1827 cL 3
il s ]
il z ]
3 +817 b f
T 3 i
I S ]
4 1807 & CLAY WITH SAND (CL) ]
T cL =~ dark brown, stiff to very stiff, moist to wet ]
5 rer o - ]
1 MCA 44 | ML L SILT (MD) ]
6 1787 \__brown to olive brown, hard, wet ] 18.2 103
+ i I SANDY CLAY (CL) 1
7 f777 - brown to olive brown, hard, wet .
8 707 g ]
0 757 g ]
+ CL . i
10-L74.7 L | as above, very stiff ]
I st |l 22 A ]
11-173.7 - . 75.0
121727 - :
ERAR %_SAND(SP)
T “ olive brown, very dense, wet, fine grained sand ]
14 1-70.7 r 7
T SP| ]
151-69.7 bl T 7
T MCA| |84/t | 1
16 +68.7 B -19.5| 106
il = I SANDY CLAY (CL) 1
17 Te77 Gk brown, hard, wet .
18 667 I TCLAYEYSAND (5C) 7
T r olive, medium dense, wet, fine grained sand ]
197657 /SCh ]
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-17




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
- . > LABORATORY TEST DATA
e w!Y 8w 8 w r oL |  |PLasTicTY
= |@ala| 2D | = zz | & ZE |k
El s sk 22 8 DESCRIPTION Ph- 2o B W, 5HEC%Ce
i Y 5)'_ <</() %; = ggé Ee z& |Fow 551‘%%&5 | m
L — s = =
[a] _ = g Z0 n
1 [ SILT WITH SAND (ML) 136.2 737 29 | 4
+ SPT 13 - i i i 1
211637 . brown, stiff, wet, fine grained sand .
1 ML [ i
22 627 - .
23 617 . cLAY(©y
T " brown, hard, wet ]
24 -60.7 - .
251 59.7 - 7 :
I MCA 58 ! ]
26 -58.7 L - .
27 1 57.7 - :
28 | 56.7 - :
29 | 55.7 - :
30 | 54.7 - :
311537 - :
32527 - :
331517 - :
34 150.7 - :
351 49.7 - :
36 | 48.7 - :
37 1477 - :
38 | 46.7 - :
39 45.7 - :
40 1447 - :
411437 - :
421427 - :
431417 - :
SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-17




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figures 5 & 7 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/26/2011 | DATE FINISHED:  7/26/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 828 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 7.0 GW DATE:  7/26/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
+ CLAY (CL) T 1
T SPT 2 T~ brown to dark brown, medium stiff, dry to moist L 106
11818 CL/ - g1 7
2 1808 CCelaY(@y T T ]
T T olive to olive gray, hard, moist ]
3 p7o8 - ]
s 7 g ]
il s ]
51778 - CLz .
1 ’ % Pinhole Dispersion: ND3, barely visible 1297 93
4 MCA 47 £ Permeability: 8.80x10-7 cm/sec B
6 +76.8 Fi ] 12231102
1 L ~ i
7 p7e8 - ]
8 748 T GLAYWITHSAND (CL)
T " brown, stiff, wet, fine grained sand ]
9 1738 - ]
101728 — - :
+ CL . i
T SPT 12 - 8
111718 - 1280
121708 - :
137698 T TSANDYCLAY CL) T T
T T~ brown, hard, wet, fine grained sand ]
14 1-68.8 B 7
15167.8 _ - :
+ CL . i
16 L66.8 MCA 35 | Permeability: 8.95x10-7 cm/sec ] 266 97
17 1 65.8 - :
18 648 . cLAY(@©Cy 1
T T brown to olive brown, very stiff, wet ]
191-63.8 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-18




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project

Butte County, CA

LOG OF BORING SB-17

Sheet 2 of 2

- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
o w 3 = & Zo %)

T T CLAY (CL) (Con®) ]

+ CL . i

+ SPT 17 - 1
21 *:61.8 B N
221 60.8 - :
237598 C TCGLAYWITHSAND (CL)

T T brown to olive brown, very stiff, wet, fine grained ]
24 +58.8 - sand ]
251 57.8 - 7 :

I MCA| | 21 ! ]
26 +56.8 L - ]
27 1 55.8 - :
28 | 54.8 - :
29 1 53.8 - :
30 | 52.8 - :
311518 - :
321 50.8 - :
33 49.8 - :
341 488 - :
351 47.8 - :
36 | 46.8 - :
371458 - :
38 | 44.8 - :
391438 - :
40 1428 - :
411418 - .
421408 - :
431398 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-18




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 5 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/26/2011 | DATE FINISHED:  7/26/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  80.0 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 5.5 GW DATE:  7/26/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: SPT, Bulk
~ o~ > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
T T CLAY (CL) A
T CL dark brown, stiff, moist g
T SPT 13 r ¥ ]
1 +79.0
+ CLAY (CL) 1
T r  olive gray, stiff, dry, approx. 10% medium to corase
2 1780 { grained sand ]
1 cL E
3 +77.0 s f
1 z ]
il g ]
4 1760 = GLAYEYSAND (50) 71
T ; § brown, very loose, moist to wet ]
5 +75.0 — AR 8
T N i
T MCA | O 1 T b
6 1740 N ]
T 1 SCa ]
7 *:73.0 ; f 7]
8 1720 Y in .
9 710 %,ﬁfsﬁﬁﬁ(sfp)ffffffff77777777777,
T T blue gray, dense, wet, fine to medium grained ]
10 +70.0 (. L Gradation: 92.0% sand, 4.2% gravel, 3.8% <#200 i
I st |l 46 I ]
111 69.0 - . 38
12 -68.0 5 :
13 67,0 k :
14 --66.0 - :
15 L65.0 [ flowing, clean sand, can't sample ]
16 +64.0 'SP | :
17 1 63.0 k :
18 62.0 5 :
191610 k :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-19




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
Butte County, CA

LOG OF BORING SB-18

Sheet 2 of 2

- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o L | ZF-|= n_<>': I G W8 | 28 |S5Wl(ZHEYEE 1 | P
] =H o B » = 09 | » Lo F FloETnx
o w 3 = & Zo %)

T T SAND (SP) (Conl) ]
21159.0 b :
221 58.0 g :
23 570 7 eavey

T T~ olive, hard, wet ]
24 156.0 - .
25 155.0 — 7 :

I SPT 35 A ]
26 | 54.0 - .
27 1 53.0 - :
28 1 52.0 - :
291 51.0 - :
30 1 50.0 - :
311 49.0 - :
321480 - :
331 47.0 - :
341 46.0 - :
351 45.0 - :
36 | 44.0 - :
37 1430 - :
38 42,0 - :
39 141.0 - :
40 1400 - :
411390 - :
421380 - :
431370 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-19




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 5 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/26/2011 | DATE FINISHED:  7/26/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  80.8 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 6.0 GW DATE:  7/26/2011 HAMMER TYPE:  Automatic
CASING NOTES:  N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
+ 1 CLAY WITH SAND (CL) A
T CL’  light brown to brown, stiff, dry to moist, g 1
1 1798 SPT 10 | approximately 25% sand, glass in upper 3" Y ]
T r CLAY WITH SAND (CL) ]
1 | dark brown, stiff, moist ]
2 1788 - ]
3 {77 g ]
il s ]
il 2 ]
4 T 76.8 3 7
+ CL E i
5 1758 L S as above, brown to dark brown, moist to wet 4
1 b i
il g ]
T MCA 15 i 116.1] 115 TXUU 2.2
6 748 L N 7
7 7 g ]
8 1728 I SAND (SP-SC) ]
T r  blue gray, medium dense, wet, fine to medium 1
9 1718 | grained, CLAYEY SAND (SC) lenses ]
+ L approximately 1" thick 1
10-L708 - I Gradation: 89.8% sand, 4.0% gravel, 6.2% <#200 ]
I st |l 20 A ]
111698 S . 6.2
il “SP-4 ]
121-68.8 ser .
131 67.8 - :
14 1-66.8 - :
15 65.8 _ - :
+ +  CLAY (CL) 1
T MCA 18 - i 1
16 7:64.8 - brown, very stiff, wet . 26.2
1 ] CL i
17 1-63.8 B 7
18 16238 T SILTWITHSAND (ML)
T [ brown, very stiff, wet ]
191618 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-20




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project

Butte County, CA

LOG OF BORING SB-19

Sheet 2 of 2

- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
[a) w i =0 & Zo 1)

T TTTT  SILT WITH SAND (ML) (Con't) ]

I ser| fl 2o | MbT ]
211598 . 1383
221 58.8 - :
23578 I saNnospy ]

T r brown to dark brown, medium dense, wet, fines 1
24 556.8 :, decrease with depth, density increases with depth ,:
s | SPC |

I MCA| | 24 I ]
26 *:54.8 T 7 0.4
27 1 53.8 - :
28 | 52.8 - :
291 51.8 - :
30 | 50.8 - :
311498 - :
321488 - :
331478 - :
341 46.8 - :
351 45.8 - :
36 | 44.8 - :
37 1438 - :
38 | 42.8 - :
391418 - :
40 1408 - :
411398 - :
421388 - :
431378 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-ZO




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 5 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/27/2011 | DATE FINISHED:  7/27/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  78.7 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 6.0 GW DATE:  7/27/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT, Bulk
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
+ CLAY (CL) 1
T - olive brown to dark brown, stiff, dry to moist, 1/2" 1
1 1777 SPT 12 " gravels in upper 3" 1171
1 cL 3
2 +76.7 - f
T BULK | RValue: 17 i
3 s T CGLAYWITHSAND(CD) ]
T s olive gray, very stiff, moist to wet, red staining ]
4 +747 5 f
T 3 i
5 1737 - 2 1
T CL = 1
6 1727 MCA 30 I\ Direct Shear: g = 36.7°, ¢ = 420 psf ] 347! 86
P ; :
8 p707 [ TCLAYEYSAND (5C) 7
T r olive, medium dense, wet, fine grained sand ]
9 +69.7 s N
T 'SC/. i
10687 - - : 12.7
mterr | ST M 77 clavian 249
T T brown, stiff, wet ]
12 166.7 CLA :
1377657 T TSAND WITH SILT (SW-sM) |
T r  olive, medium dense, wet, fine to medium grained ]
14 1-64.7 B 7
15 L 63.7 L [ Gradation: 93.3% sand, 0.2% gravel, 6.5% <#200 4 6.5
1 MCA 25 i 1
16 1627 - SANDYCLAY(CL) 1221 104 TXUU 2.8
T il T brown, very stiff, wet, fine grained sand ]
17 1617 CLA :
18 607 T UsANDYSILT (ML) T
T r brown, very siiff, wet, 3" SAND (SP) lens at 20', 7
19 L5907 [ local red staining at 21' ]
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-21




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: & todoe e e A PP e 'L OG OF BORING  SB-20

Sheet 2 of 2
- . > LABORATORY TEST DATA
w E o P e § w 8 we = 8z | = PLASTICITY
T |Z2/T/Z23 2 DESCRIPTION S8 2< | 8 v plEo %02
o | b |gF|Z|al| T b B8 | 28 (S50 Z2a2/Ug8 w | A
w| o & B~ E o8 | =T |t |F F BT |agE
o w 3 = & Zo %)
T TTT[ SANDY SILT (ML) (Con') ]
+ ML L i
+ SPT 17 - 4
21 57.7 R 1
22 1 56.7 - :
23 7957 T SAND WITHSILT (SPsM)
T r  olive gray, medium dense, wet, fine to medium 1
24 ;;547 [ grained ]
251 53.7 - - :
I MCA 15 I ]
26 | 527 . . 74
271 51.7 - :
28 1507 SP-I  as above, olive to brown, loose ]
29 1 49.7 - :
30 48.7 o - :
I sPT 0| 7 I ]
31 *:47.7 B ] 11.6
32 46.7 - :
33 1457 2;T7G*Rﬂ\ﬁ5|f(épf)77777777777777777,
T oy T gray, very dense, wet, fine grained ]
34 |- 44.7 o 0k .
1 LQO g i
1 o[\ [ i
35 +43.7 b o O 7
T MCA 42/2" L O (T ]
36 1-42.7 g .
1 o DL B
T Qg ]
37 1417 o (- ]
T GP | ]
T O T ]
38 *:40.7 0 60 - 7]
T OQD [ i
il LO T i
39 1397 o\ F ]
1 o O] i
40 +38.7 - O ([ asabove, medium dense i
T o ]
- SPT 27 o O b
41377 LO T .
T — Mol il
421367 - :
431357 - :
SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 41.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-21




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 5 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/27/2011 | DATE FINISHED:  7/27/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  78.2 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 4.5 GW DATE:  7/27/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
w \E/ = § w 8 we = @E z PLASTICITY
£ > 35522 o DESCRIPTION 205 25 85 |8o550%5505
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll o |9 |0n = o9 | » w o |nik
[a) i =0 & Zo 1)
+ 1 CLAY WITH SAND (CL) 1
T - olive to olive gray, stiff, dry to moist, fine grained 1
1 L1770 SPT 10 | sands, fine gravels in upper 3" L]
T CL g ]
2 1762 - y
1 z ]
T 3 SANDYCLAY(CL) 1
3 752 S brown to dark brown, very soft, moist to wet N
T S i
4 5 4
4 +74.2 S *
T CLOY ]
5 1732 L | Consolidation: See Appendix B ]
T MCA 4 § 122.7| 104
6 1722 | CLAYEY SAND (SC) ] 27.0
T - 772/ brown, medium dense, wet, fine grained sands ]
7 *:71.2 /SC T 7
8 7702 %T7§AND*(§|D)7777777777777777777,
T T brown, medium dense, wet, fine grained ]
9 1692 Iy ]
T SP 1 ]
10 1-68.2 i T 7
11 567 2 SPT 2 ; ]
T . CLAY (CL) 12441
T T olive gray, very stiff, wet ]
12 1-66.2 B 7
13 165.2 cL :
14 -64.2 - :
15763.2 ] /T*sﬁﬁn*v*sufﬂmy"""""""i
T McA | o 9 [ brown, stiff to very stiff, wet, with clay ]
16 1-62.2 B 7
17 1 61.2 - :
18 --60.2 - :
19 +59.2 ML - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-22




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project

Butte County, CA

LOG OF BORING SB-21

Sheet 2 of 2
- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
[a) w i =0 & Zo »
T [ SANDY SILT (ML) (Con') ]
+ SPT 20 - 4
211572 . 1312
22 1 56.2 - :
237552 I saNnospy ]
T Tl brown, very dense, wet ]
24 54.2 ‘ - ]
T SPr ]
251 53.2 - k :
1 MCA 63 | SAND WITH GRAVEL (SP) ]
26 +52.2 b :  olive gray, very dense, wet, gravels up to 1" in 7
T L oo diameter ]
T SP - 1
27 151.2 e .
28 150.2 © TSANDWITHSILT (SPsM) |
T blue gray, very dense, wet, fine to medium grained ]
29 149.2 1
30 | 48.2 L :
31 1-47.2 S y
T BULK e ]
32 146.2 S .
T SP-| ]
331 45.2 ey 1
341 44.2 sy :
35 1432 - ~/{/[ Gradation: 94% sand, 6.0% <#200 ] 6.0
36 1422 SPT 74 [ as above, coarse grained, gravels up to 1" in ]
T AR diameter 1
371 41.2 S .
38 T40.2 € GRAVELWITHSAND (GW)
T S olive to blue gray, very dense, wet, CLAY (CL)lens 1
€ o at41 ]
39 139.2 S 1
1 | ‘W i
40 1382 s .
T ] . ® 1
1 SPT 55 1
411372 y 8 .
1 3 i
4 — | 4
421362 - :
431352 - :
SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 41.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-22




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 5 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/28/2011 | DATE FINISHED:  7/28/2011 DRILLRIG: CME75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 76.8 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 6.0 GW DATE:  7/28/2011 HAMMER TYPE:  Automatic
CASING NOTES:  N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
o w 3 =0 & Zo %)
+ 7 I CLAY (CH) i
T - olive gray, stiff, dry to moist, highly plastic 1
T SPT 12 - 8
11758 % ]
T JcHy ]
2 748 ’/?’ .
3738 % TSANDY SILTWITH CLAY (M) |
T s olive to olive gray, hard, moist to wet ]
4 +728 8 f
T 5 i
5718 - g ]
1 2 ]
I ™ ENLas ]
6 708 . 2 . 30.1| 89
7 oo g ]
8 1688 T TSANDYCLAY (CL) T T
T T brown, hard, wet, white mottling ]
9 1678 - ]
10 1 66.8 — - :
I SPT 35 L ]
111-65.8 - . 59.2
12 64.8 - :
13638 . cLAY(@©Cy
T T~ brown to olive gray, hard, wet ]
14 +62.8 - f
T CL ]
151-61.8 _ - .
+ H 121.7| 106
T MCA 48 . SANDY CLAY (CL) ]
16 1-60.8 . —  brown to olive gray, hard, wet N
17 1 59.8 s :
18 58.8 . cLAY(@©Cy
T T olive to olive gray, hard, wet ]
19 1-57.8 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-23




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project

Butte County, CA

LOG OF BORING SB-22

Sheet 2 of 2

- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
= | > |S%5/ 2 o DESCRIPTION SE 22|85 W b B0 (%00
o L <k |< oS T 0wz g8 | 2 |>°u guc|Tux LL PI
W 4 |\ B ® = o9 | » ok FIgE T wk
[a) w 4 =0 1z Zn »

T CL7T CLAY (CL) (Con't) :

T SPT 57 - 1
21558 - .
22548 [ TSANDWITHGRAVEL (SP) |

T r olive brown, dense, wet, gravels up to 1/2" in 1
23 ;;538 ; diameter ]
241 52.8 - SP k :

I MCA| | 31 I ]
25 *:51 .8 B f 7
26 1 50.8 - .
27 1 49.8 - .
28 | 48.8 - .
291 47.8 - .
30 | 46.8 - .
311458 - .
321448 - .
331438 - .
341428 - .
351418 - .
36 1 40.8 - .
371 39.8 - .
38 | 38.8 - .
391 37.8 - .
401368 - .
411358 - .
421348 - .
431338 - .

TANDLNS & ASSUCIAILS GLOSTHUCTURAL LNGINCLRING Project No:
Boring terminated at a depth of 25.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-23




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 6 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/1/2011 DATE FINISHED:  8/1/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  73.7 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 6.0 GW DATE:  8/1/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKEFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
w E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
+ 7 I CLAY (CH) 1
T - dark olive gray to light brown, medium stiff, dry to 1
1 1707 SPT 7 /; moist, fine gravels and rootlets in upper 6", highly a 65 | 44
1= /’— plastic ]
T 1 tHr ]
2 7 ,/y’ ]
3 707 /CLAYWITHSAND(CL)
T s dark olive gray, stiff, moist to wet ]
4 +69.7 : 8
T é i
5 687 o § Permeability: 1.4x10-8 cm/sec p 375 84 |765
il s 137. .
+ MCA 14 Direct Shear: @ = 19.6°, ¢ = 1160 psf B
6 | 67.7 N 298] 87
7 L1667 - ]
T CL ]
o |65 g ]
9 1647 - :
10 L63.7 L | as above, olive brown ]
I SPT 13 A ]
111627 B 7
T sty ]
12 +61.7 r  brown, stiff, wet ]
T ML | ]
13 760.7 . cLAY(@©Cy
T T brown, very stiff, wet ]
14 1-59.7 B 7
15 58.7 - - :
I MCA| | 21 ! ]
16 57.7 5 1304 94
17 1 56.7 - :
18 1557 cL :
19 54.7 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-24




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
- . > LABORATORY TEST DATA
e w!Y 8w 8 w r oL |  |PLasTicTY
| T |lzalz|Zz2| 3 £z | @ zE ok
E| = |S¥ 32 0 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | L xExias) T g%é o& z& |>ou 5&41‘%%&5 L | Pl
L — s = =
[a] _ = g Z0 n
T  CLAY (CL) (Con't) 1
T SPT 22 - 8
211527 - 1
221 51.7 - :
23 50.7 C TGLAYWITHSAND (CL)
T T~ brown, very stiff, wet, fine grained sand ]
24 497 B N
251 48.7 - 7 :
T MCA % i 129.5] 90
26 147.7 - 1
27 1 46.7 - :
28 1 45.7 - :
29 1 44.7 - :
30 1 43.7 - :
31427 - :
321417 - :
331407 - :
341397 - :
351 38.7 - :
36 37.7 - :
371 36.7 - :
38 | 35.7 - :
39| 34.7 - :
401337 - :
41327 - :
421317 - :
431307 - :
SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-24




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 6 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/29/2011 | DATE FINISHED:  7/29/2011 DRILLRIG: CME 75
LOGGED BY:  C. Smith DRILLING METHOD:
ELEVATION (FT):  74.7 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 5.0 GW DATE:  7/29/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION SE 22|85 W b B0 %00
o U |<F<lasS| I 0z 88| 28 FougLZELE L | P
w = |l |0 ®» [ 09 | = o oK |nE
[a) w i =0 & Zo »
T 1 SANDY CLAY (CL) 1
T SPT 5 T brown, medium stiff, dry to moist ]
1 +737 - o
T L] CL g ]
2 727 g ]
T Z cLayccHy 1
3 1717 & dark brown, medium stiff to stiff, moist to wet, B
1 / T highly plastic ]
4 1707 / 2 y
1 / ~ i
51697 - / AZ y
1 | Pinhole Dispersion: ND3, barely visible i
T MCA 12 % 1344 89
6 1687 /- 132.1| 84 TXUU 15
T L fH/, 1
7 Lo 7 5
o fonr % |
o o5 % 5
10 1647 — % 4
T - SANDY CLAY (CL) ] 45 | 22
1 SPT 9 | olive, stiff, wet, medium plasticity, iron oxide |
11 +63.7 — mottling, few calcium caronate stringers -
12 1627 - :
131617 - :
141607 - :
15 L5907 L | color becoming more tan-yellow with depth ]
T MCA 17 i 127.6| 92
16 1-58.7 B 7
17 1577 - :
18 1-56.7 - y
T cL 1
191 56.7 - :
~ : : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-25




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: & todoe e e A PP e 'L OG OF BORING SB-24

Sheet 2 of 2

~ 1 = > LABORATORY TEST DATA
w \E/ = § w 8 we = @E z PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
[a) w 3 = & Zo 1)

T T SANDY CLAY (CL) (Con't) 1

T ~ as above, tan 1

+ SPT 13 : ’ 1
21537 g . 27.7 70.1
22527 - :
231517 - :
24 150.7 - :
251 49.7 - - :

I MCA| | 22 ! ]
26 148.7 - 1
27 1477 - :
28 | 46.7 - :
29 1 45.7 - :
30 | 44.7 - :
311437 - :
321427 - :
331417 - :
341407 - :
351 39.7 - :
36 | 38.7 - :
371377 - :
38 | 36.7 - :
391357 - :
40 1347 - :
411337 - :
421327 - :
431317 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-25




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 6 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/29/2011 | DATE FINISHED:  7/29/2011 DRILLRIG: CME 75
LOGGED BY:  C. Smith DRILLING METHOD:
ELEVATION (FT):  75.3 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 3.8 GW DATE:  7/29/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
+ 7 I CLAY (CH) 1
T ~  dark brown, stiff, dry to moist, gravels in upper 6" 1
T SPT 8 A 1
1 743 /3 o
4 ’CH ,E E i
1 [ // z i
2 1733 / 3 ]
1 3 ]
T g CLAY(CL) 1
3 723 g olive gray, stiff to very stiff, wet, medium plasticity,
1 ,; calcium carbonate nodules and stringers ]
o7 " :
5708 g ]
T i 130.1| 82
T MCA 16 3 b
6 1693 L cL B 7
7 ens g ]
RE g ]
9 663 - sutoMpy ]
T r olive gray, very stiff, moist, mottled with some iron 1
10 ;;65 3 - [ oxide staining ]
+ +  as above, mottled with some iron oxide straining 1
T SPT 23 - 8
11643 . . 4114
T ML ]
121633 B 7
131623 - :
il s ]
il 2 ]
€ -
T 2 olive gray, very stiff, moist to wet, with local lenses 1
151603 L S of SAND (SP), olive gray, medium dense, very fine |
+ g grained 1
T MCA 25 i Permeability: 2.77x10-6 cm/sec 124.0| 102
16 1-59.3 N 7
17 1 58.3 - :
18 57.3 - :
19 1 56.3 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-26




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: & todoe e e A PP e 'L OG OF BORING SB-25

Sheet 2 of 2

~ = N LABORATORY TEST DATA
w E % w § § w 8 we = @E z PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
[a) w 3 = & Zo 1)

T CL/- CLAY (CL) (Cont) 7

1 SPT 27 ! ]
211543 - ]
221533 - :
231523 - :
241513 - :
251 50.3 - - :

I MCA| | 20 ! ]
26 +49.3 - ]
27 1483 - :
28 1 47.3 - :
29 1 46.3 - :
30 45.3 - :
311443 - :
321433 - :
331423 - :
341413 - :
351 40.3 - :
36 1 39.3 - :
371383 - :
38 1 37.3 - :
391 36.3 - :
401353 - :
411343 - :
421333 - :
431323 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-26




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 6 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/1/2011 DATE FINISHED:  8/1/2011 DRILLRIG: CME75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 745 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 5.0 GW DATE:  8/1/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
1 V I CLAY (CH) 1
T SPT 8 A’ olive brown, medium stiff, dry ]
1 +735 /8 o
+ ’CH L E i
1 L 7 i
2 +725 — f
T % ,,,,,,,,,,,,,,,,,,,,, i
I 4CH/= CLAY (CH) ]
3 +715 i/ o brown, stiff, moist 7
1 g _brown, sti, mosst -~ _ ]
+ S SANDY CLAY (CL) 1
4 1705 é olive to brown, stiff, moist to wet, fine grained sand .
T 2 ]
571695 T Y ]
+ L . i
T MCA 14 L 1
6 1685 B 124.6| 100 TXUU 0.9
7 ers g ]
8 665 . cLAY(@©Cy
T T yellow brown to brown, stiff, wet ]
9 1655 - ]
10 1 64.5 o - :
+ CL . i
T SPT 12 - 8
11635 - . 38 | 18
121625 - :
137615 A —sitveaNo@ew T
T "1 brown, medium dense, wet, fine grained sand ]
14 1-60.5 B 7
stsms| o || :
T on ”e SM | ] 214
17 1575 - :
187565 T USANDYSILT (ML) T
T [ brown to olive gray, very stiff, wet, fine grained ]
19555 - sand ]
+ ML L i
L ‘ ‘ ‘ L i ANDLIS & ASSUCIAILS GLOSTHUC TURAL LNGINLLRING 0
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e Proaeoct)gg.oo
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-27




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project

- . > LABORATORY TEST DATA
T WY Sw 8 w > oL |  |PLasTicTY
T> 528233 SCRIPTIO 2z |2_ o |w_|ZB |2k
RREIEAE TR DESCRIPTION DES BF | UE £53|228828 u | ~
AEREEEEEE: 25t 882 priispeine

L — s = =
[a] _ = g Z0 n

T  SANDY SILT (ML) (Con't) 1
211535 o M % ] |

IR 1 SANDY CLAY (CL) —

T ~  brown/olive gray to light brown, very stiff, wet, fine 1
21525 { grained sand ]

231515 - :
241505 7 :
251495 - - :

I MCA| | 20 ! ]
26 485 - 129.3| 93
271475 - :
28 1 46.5 - :
291455 - :
30 445 - :
311435 - :
321425 - :
331415 - :
341405 - :
351395 - :
361385 - :
371375 - :
381365 - :
391355 - :
401345 - :
411335 - :
421325 - :
431315 - :

] ] TANDLIG & ASSUCIAILS GLOSTNUCTUNRAL LNGTNLLITNG Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 10-066.00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:

INTEGRATING EARTH & STRUCTURE A-27




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION: See Figure 6 DRILLING SUBCONTRACTOR: RSI Drilling
DATE STARTED: 8/1/2011 DATE FINISHED: 8/1/2011 DRILL RIG: CME 75
LOGGED BY: R. Abernathy DRILLING METHOD:
ELEVATION (FT): 733 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 7.0 GW DATE: 8/1/2011 HAMMER TYPE: Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DRORP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll o |9 |0n = o9 | » w o |nik
[a) i =0 & Zo »
I 7// CLAY (CH) ]
T r dark brown, medium stiff, dry to moist, organics in 1
T SPT 7 - 30 1
1 +723 % upper .
N Ry
2 +713 7/ .
3 703 - cLAYy(ccH ]
1 / dark brown, stiff, moist 1
4 /, 4
4 7693 ,/CH/f ]
T W ]
5 1683 o 7 .
1 & CLAY (CL) 125.9| 96 40 | 15
6 1673 MCA s 9 £ gray brown, stiff, moist to wet b
47 8 Direct Shear: g = 22.4°, ¢ = 1190 psf ]
il L S ]
7 1663 - ]
o |65 g ]
9 T 64.3 cL ]
10 L63.3 L | as above, light brown with white mottling, very stiff |
I st |l 21 A ]
111623 - 1
121613 - :
137603 T USANDYSILT (ML) T
T [ brown, hard, wet, , with clay ]
14 1593 C N
15 58.3 - - :
T MCA 39 | ML Consolidation: See Appendix B 130.0| 97 |54.0
16*:57.3 - 1 315 9N
17 1 56.3 - :
187553 © TSANDWITHSILT (SPsM)
T I olive, medium dense, wet, fine grained sand ]
19 154.3 - 1
! sp-. 1 |
] ] SANULRS & ASSOCIATES GEOSTHUCTURAL ENGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 10-066.00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-28




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project

Butte County, CA

LOG OF BORING SB-27

Sheet 2 of 2

- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
I S 2227223 DESCRIPTION S8 2c | 8. |w. |20 %0
o b | ZE|= n_<>': I ozE| B2 |28 (F5uzFHLUFE u | P
L = 0o |0l n [ 00 | > S oF |nE
[a) w i =0 & Zo 1)

1 “SMIT SAND WITH SILT (SP-SM) (Con't) f

T : r Gradation: 94% sand, 6.0% <#200 1

T SPT 21 T b 6.0
21 *:52.3 B ] .
22513 . CLAY (CL) ]

T T brown, very stiff, wet ]
23 150.3 - 1
24 1493 - y

T CL ]
251483 L | as above, red veining, medium stiff ]

I MCA 8 A ]
26 +47.3 L - 1
27 1 46.3 - :
28 1 45.3 - :
29 1 44.3 - :
30 1433 - :
311423 - :
321413 - :
331403 - :
341393 - :
351383 - :
36 1 37.3 - :
371 36.3 - :
38 1353 - :
391343 - :
401333 - :
411323 - :
421313 - :
431303 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-28




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION: See Figure 6 DRILLING SUBCONTRACTOR: RSI Drilling
DATE STARTED: 8/1/2011 DATE FINISHED: 8/1/2011 DRILL RIG: CME 75
LOGGED BY: R. Abernathy DRILLING METHOD:
ELEVATION (FT): 714 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 8.0 GW DATE: 8/1/2011 HAMMER TYPE: Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DRORP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w <sk-<ias | T Wz 08 | £T | PHgTS|THE] L Pl
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
T 7/’: CLAY (CH) . . i 1
T WCHy  dark brown, stiff, dry, oranics, shells, and trace 3
1 L1704 SPT 13 //A, gravels up to 1" in diameter in upper 3" l 13.3
T — 7 " CLAY (CH) ]
+ // dark brown, stiff, moist f
2 7694 YCH/ ]
I 7 X ]
3 e84 T TCGLAYWITHSAND (CL)
T T light gray to olive gray, hard, moist, red staining ]
4 1674 B N
5 166.4 _ - .
1 L 132.9| 91
T MCA 59 cL z 8
6 +65.4 a ]
T - g i
7 pbad g ]
4 g 4
€ N
8 1634 T CLAY WITH SAND (CL) ]
T T olive to light brown, very stiff, wet ]
9 1624 B N
10 61.4 o - :
I SPT 17 A ]
111604 . . 824
12 59.4 - :
13 | 58.4 - :
14 57.4 - :
15 L56.4 L | as above, light brown, hard ]
E MCA 35 CL E E
16 | 554 . 1288 97
17 | 54.4 - :
18 - 53.4 - :
19 52.4 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-Zg




PROJECT: & todoe e e A PP e 'L OG OF BORING SB-28

LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

Sheet 2 of 2

- - > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
I S 2227223 DESCRIPTION S8 2c | 8. |w. |20 %0
o | U |[ZF2al| T b HE |z |2oRZHEWEL u | P
I = |0 |6 ®» E g0 | =T | T |F F|BeT|6e
o w 3 =0 1z Zn »

T T CLAY WITH SAND (CL) (Con') ]

T SPT 34 " brown, with white mottling ]
21 --50.4 - .
221 49.4 - .
23484 T TGLAYWITHSAND CL)

T " brown, stiff, wet, fine grained sand ]
24 -47.4 - .
25 146.4 _ - .

1 | i 82.9

T MCA 15 r B
26 f45-4 . B 7
27 +-44.4 - 1

T CL ]
28 1434 | as above, olive to brown ]
29 1424 - .
30 | 41.4 o - .

I SPT 10 A ]
311404 - . 83.0
321394 - .
331384 - .
341374 - .
351 36.4 - .
36 | 35.4 - .
371344 - .
38 | 334 - .
39324 - .
40 | 31.4 - .
41304 - .
421294 - .
43284 - .

TANDLNS & ASSUCIAILS GLOSTHUCTURAL LNGINCLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-Zg




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 6 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/2/2011 DATE FINISHED:  8/2/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 72.2 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 5.5 GW DATE:  8/2/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
T 1 SANDY CLAY (CL) 1
T SPT 14 - brown to olive gray, stiff, dry to moist, trace 1
€ | organics, fine grained sand 3
11712 CL - ©°9¢ 9 g
2 7702 T TSANDYCLAY (CL) T 'L
T T olive to olive gray, very stiff, moist to wet ]
3 +69.2 - f
s s il
il < ]
1 =4 B
4 1682 8 1
4 é 4
5 1672 L S olive to olive gray, very stiff ]
voa | op O 265| 95 TXUU 1.9
6 7662 L y 1 '
7 es2 g ]
8 1642 - :
9 632 /T*sﬁﬁn*v*sufﬂmy"""""""i
T I olive to olive gray, stiff, wet, with white mottling ]
10 1-62.2 i B 7
I SPT 14 I ]
111612 ML - N 56.4 s n
12 60.2 - :
137 99.2 . cLAY(@©Cy
T T olive to brown, hard, wet ]
14 1-58.2 B 7
15 57.2 _ - :
I MCA| | 40 ! ]
16 +56.2 - -16.2| 115 TXUU 3.9
17 1 55.2 - :
18 - 54.2 - :
19 53.2 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-SO




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
ray ot N Butte County oA Y T ' LOG OF BORING  SB-29

Sheet 2 of 2

- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o L | ZF-|= n_<>': I G W8 | 28 |S5Wl(ZHEYEE 1 | P
] =H o B » = 09 | » Lo F FloETnx
o w 3 = & Zo %)

T  CLAY (CL) (Con't) ]

T SPT 48 - brown, wet ]
21 *:51.2 B N
22 1-50.2 - y

T CL ]
231 49.2 - :
241 48.2 - :
25 1472 L | as above, olive to brown, very stiff ]

1 VCA . j 133.3| 87
26 | 46.2 - :
27 1 45.2 - :
28 | 44.2 - :
29 1 43.2 - :
30 |} 42.2 — - :

I st |l 20 A ]
31 *:41.2 B N
321 40.2 - :
331 39.2 - :
341 38.2 - :
351 37.2 - :
36 | 36.2 - :
371 35.2 - :
38 | 34.2 - :
391 33.2 - :
40 1322 - :
411312 - :
421302 - :
431292 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-SO




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 7 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  7/25/2011 | DATE FINISHED:  7/25/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 87.8 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 8.0 GW DATE:  7/25/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT, Bulk, ST
oo~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION SE 22|85 W b B0 %00
o L <H <0 I wz<| g8 | 2 tC"u_J O&JCIH‘J:E LL PI
Ll o |9 |0n = o9 | » w o |nik
[a) i =0 & Zo 1)
T 1 SANDY CLAY (CL) 1
T ~  light brown to gray, medium stiff, dry, trace clam 1
1 T 86.8 SPT 5 B shells B 60.4 32 15
+ el +  Gradation: 38.8% sand, 0.8% gravel, 60.4% <#200 24
I r T ]
2 1838 - ]
3 048 CCLAY (CH) T T ]
T ~ dark gray to black, very soft, moist to wet, highly 1
4 ;;838 / plastic ]
5 1828 o % - :
1 MCA|O| 2 //, g ]
6 +81.8 ¢YCHy g N
T L ’//’ 3 ]
7 1+-80.8 — / 2 1
1 BULK / = ]
8 1708 /2 ]
9 788 AZsmT(MH)
T [ gray, soft, wet, as above, gray ]
10 -77.8 i B 7
I SPT 3 ! ]
111768 B 7
+ MH | 131.7| 87 62 | 20
121758 | Consolidation: See Appendix B ]
1 ST | | 1250 psi ! ]
131748 B 7
14738 . cLAY(@©Cyy
T - yellow brown to blue, stiff, wet ]
151728 i B 7
I SPT 8 A ]
16 *:71.8 B . 29.4
17 1708 - :
18 1 69.8 - :
191 68.8 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-31




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
o9 M utte county oA oY ¢ LOG OF BORING  SB-30

Sheet 2 of 2

- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
[a) w i =0 & Zo 1)

T  CLAY (CL) (Con't) 1

T SPT 25 T~ brown to olive gray, very stiff, trace organics ]
21 1+66.8 CL/- (rootlets) -
221 65.8 - :
231 64.8 - :
241638 - :
25 1628 || | as above, hard ]

1 oA o - 1256/ 93
26 161.8 - 1
27 1 60.8 - :
28 1598 T CGLAYWITHSAND (CL)

T T~ brown, hard, wet, fine grained sand ]
29 158.8 - 1
30 | 57.8 — 7 :

I SPT 47 A ]
31 156.8 - 1
321558 - :
33| 54.8 - :
341538 - :
351 52.8 - :
361 51.8 - :
37 1 50.8 - :
38 | 49.8 - :
39| 48.8 - :
40 147.8 - :
411468 - :
421458 - :
431448 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 31.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-31




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 7 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/3/2011 DATE FINISHED:  8/3/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 874 DATUM:  NAVDS8 6-inch hollow stem auger
GWDEPTH (FT): 7.5 GW DATE:  8/3/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
o w 3 =0 & Zo %)
T 1 SANDY CLAY (CL) 1
T ~  brown to dark brown, very stiff, dry to moist, fine 1
1 Lsgsa SPT 16 | grained sand, 1" lens of coarse sand and some ]
+ +  gravel at 6" 1
I (") 3
2 T 85.4 B I N
3 844 - :
I I CLAY WITHGRAVEL (CL) 1
4 1834 | brown, very stiff, dry to moist, approximately 15% 4
T r fine gravel ]
5 1824 _ - .
s s il
il [ ]
+ MCA 26 [/CL/3 8
6 1814 i 3 N 306 90
T ] g ]
7 +-80.4 3 :
T Vi i
8 7794 I sanpD(SP) ]
T T gray, medium dense, wet, fine grained sand ]
9 784 r ]
oome g S :
I SPT 16 I ]
111764 B 7
1 b SILT (ML) 1
121754 - brown, very stiff, wet N
13 74.4 - :
T . sAaNDYCLAY(CL) ]
141734 — gray, hard, wet, fine grained sand N
1 CL/ ) i
151724 L | Gradation: 39.4% sand, 60.6% <#200 i
+ r  Permeability: 1.30x10-7 cm/sec ,
T T 118.6| 111
T MCA 54
16 +71.4 . CLAY (CL) - 60.6 %9
T il T brown, hard, wet ]
17 1704 CLA :
18 169.4 T TSANDYCLAY CL) T T
T r  brown, hard, wet, increased silt content at 21, fine 1
19 L68.4 { grained sand ]
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-32




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
ot N Butte County oA Y T LOG OF BORING  SB-31

Sheet 2 of 2

- . > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
[a) w i =0 & Zo 1)

T T SANDY CLAY (CL) (Con®) ]

+ CL . i

T SPT 56 - 4
21 --66.4 - .
221654 - :
23644 . CLAY(@CL)

T T olive gray to brown, hard, wet, white mottling ]
24 j63.4 B N
251 62.4 - 7 :

I MCA| | 32 ! ]
26 -61.4 L - .
27 1 60.4 - :
28 1 59.4 - :
29 | 58.4 - :
30 | 57.4 - :
311 56.4 - :
321554 - :
33| 54.4 - :
341534 - :
351 52.4 - :
36 | 51.4 - :
37 1 50.4 - :
38 | 49.4 - :
39 | 484 - :
40 | 47.4 - :
41 46.4 - :
421454 - :
431 44.4 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-32




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 7 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/3/2011 DATE FINISHED:  8/3/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 885 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 8.0 GW DATE:  8/3/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION SE 22|85 W b B0 %00
o L <H <0 I wz<| g8 | 2 tOE O&JCIH‘J:E LL PI
Ll o |9 |0n = o9 | » w o |nik
[a) i =0 & Zo 1)
+ CLAY (CL) 1
T SPT 5 T~ brown to dark brown, medium stiff, dry to moist 1oas
1 *:87.5 N B :
2 1865 cL 3
3 ess g ]
4 7845 CCLAY (CH) T T ]
T ~ dark brown, medium stiff to stiff, moist ]
5 1835 o / - .
T MCA 7 %z 1234|102 TXUU 13| 53 | 36
6 1825 /CH’ a Swell/Compression: 0.1% compression ~4259| o7
T £ ///' T 1
7 1815 / g .
T / Ey i
%
€ N
8 17805 / ZE SANDY SILT (ML) ]
T [ olive, very stiff to hard, wet, fine grained sand ]
9 1795 I ]
101785 o - :
I st |l 31 I ]
11775 s . 29.5 NV | NP
1 ML | i
12 1-76.5 B 7
131755 [ as above, brown gray, medium stiff to very stiff ]
141745 - :
151735 - - :
T MCA 27 ' CLAY WITH SAND (CL) 134.2| 88 (824
16 725 I olive, very stiff, wet .
171715 - :
181705 - :
19 169.5 - :
~ - : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-33




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
Y e N Butte County oA Y T LOG OF BORING SB-32

Sheet 2 of 2

- . > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
[a) w i =0 & Zo »

T T CLAY WITH SAND (CL) (Con') ]

T r brown mottling 1

T SPT 30 - 4
21675 CL :
221 66.5 - :
231655 - :
241645 - :
251635 L | as above, olive gray with brown mottling ]

I MCA| | 19 ! ]
26 625 L - .
271615 - :
28 1 60.5 - :
29 1 59.5 - :
301585 - :
311575 - :
321565 - :
331555 - :
341545 - :
351535 - :
36 | 52.5 - :
371515 - :
38 1 50.5 - :
391495 - :
401485 - :
411475 - :
421465 - :
431455 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-33




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 7 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/3/2011 DATE FINISHED:  8/3/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 884 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 6.5 GW DATE:  8/3/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TTE LWL P
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo 1)
+ 1 CLAY WITH SAND (CL) 1
T r  brown, stiff to medium stiff, dry to moist, gravels up | 1
I SPT 13 " to 3/4" in diameter a 35 | 17
11874 r il
2 1864 - ]
T CL 3
31854 - :
4 844 - .
4 s 4
il <
+ 2 CLAY (CL) 1
5 +834 e S brown, soft, dry to moist, gravel up to 1" in 7
1 = diameter ]
T & ion- 0 5° ; 136.7| 84 TXUU 0.3
6 Taoa MCA{ 1 3 5 Swell/Compression: 0.5% Compression 1319| 88
T L VA i
e 2 :
8 804 - :
9 794 . cLAY(@©Cy
T T~ olive, hard, wet ]
10 1-78.4 1 - 1
I st |l 55 A ]
1M 774 CL/ - N
12 76.4 - :
13754 %_SAND(SP)
T T gray, dense, wet, fine to medium grained ]
14 1744 r 7
151734 o k :
I st |l 38 I ]
16 T 72.4 f 7
171714 SP k :
18 1-70.4 - :
19 1 69.4 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-34




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
- . > LABORATORY TEST DATA
Eolw jw e O]
S Jw i 8 W) o we % @E = PLASTICITY
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES 500
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TUE LWL P
Ll o |9 |0on = o9 | » w o |nik
[a) i =0 & Zo »
T T SAND (SP) (Con't) ]
1 MCA | | 22 . CLAY (CL) ]
211674 —  brown, very stiff, wet N 285 91
22 1 66.4 - :
231 65.4 - :
24 1-64.4 L ]
T CL ]
251 63.4 — - :
I SPT 17 A ]
26 - 62.4 - 1
27 1 61.4 - :
28 1604 [ SILTYSAND (SM) T
T I olive, dense, wet, fine grained sand, with some clay ]
29 1594 Iy ]
0884 ] .
1 MCA 44 SMy ]
311 57.4 L N :kf i20-1 110 [41.7
32 1564 HE :
337954 ) saNbvelAYEh)
T " olive, hard, wet, brown mottling, fine grained sand ]
34 1544 B N
351 534 — - :
I st |l 38 A ]
36 | 52.4 - 1
1 CL/. i
37 1514 - 1
38 1504 | as above, olive gray, stiff ]
39 | 49.4 - :
40 | 48.4 _ - :
1 L CLAY WITH SAND (CL) 1
T MCA 54 r  olive brown, hard, wet, red staining, fine grained 1
41474 | sand ]
1 ] CL i
42 1464 - N
437454 T SAND(SP) T T
] ] SANULRS bAm}CIA\L GLOSTHUCTURAL ENGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 10-066.00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-34




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project

Butte County, CA

LOG OF BORING SB-33

Sheet 3 of 3
- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 3%5/22| o DESCRIPTION 56 22| 0o |u. g %0
o w <sk-<ias | T 0z&| g | 2T | OW|BLEELE L Pl
] =H o B » = 09 | » Lo F FloETnx
[a) w i =0 & Zo 1)

T 1 SAND (SP) (Con') 1
44 44 4 o gray, medium dense, wet, medium grained N
T SP ¢ ]
45 *:43.4 ! - r ]
46 —:—42 4|7 % ; ]
I - CLAY (CL) |

T T~ olive gray, hard, wet, red staining ]
47 414 CL - N
48 1404 [ TCLAYEYSAND (5C) 7

T I brown, medium dense, wet, fine grained sand ]
49 394 ’SC/ ]
50 | 38.4 - - .

1 - SANDY CLAY (CL) ] 59.6 25 | 10

+ MCA 14 - i i i i 1 :
511374 CL - olive, stiff, wet, fine grained sand .
521 36.4 - :
531 354 - :
541344 - :
551 33.4 - :
56 | 32.4 - :
571314 - :
58 1 30.4 - :
59 1 29.4 - :
60 | 28.4 - :
611274 - :
62 | 26.4 - :
63 25.4 - :
64 24.4 - :
65 | 23.4 - :
66 | 22.4 - :

— = g R R O g TR Project No:
Boring terminated at a depth of 51.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:

INTEGRATING EARTH & STRUCTURE A-34




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 7 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/2/2011 DATE FINISHED:  8/2/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 87.6 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT):  13.0 GW DATE:  8/2/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT, Bulk
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION PEo| 25| 82 ¥ bES50e
o L <H <0 I nwz| ge | 22 b }U_JOIEI.:JC,II&J& LL PI
Ll = |l nn = o9 | » w o |nik
[a) w i =0 & Zo »
+ 1 CLAY WITH SAND (CL) 1
T ~  brown, stiff, dry to moist, gravels up to 1" in 1
1 Lae6 SPT 10 " diameter J]10.6
il L L
4+ L :! 4
2 +85.6 e &
T BULK | RValue: 19 i
3 1846 B 7
T . cLAY(©cy 1
4 1836 .~ dark brown, stiff, moist 7]
RETI g ]
T i 118.9] 110 TXUU 2
T MCA 10 CL /- b
6 1816 - ]
7 e0s g ]
8 1796 T SILTWITHSAND (ML)
T [ brown, hard, moist ]
9 1786 I ]
101776 - :
1 SPT ] a0 | Mb s ]
111766 s . NV | NP
124756 z .
T g i
€ © .
13746 [ SANDY SILT (ML) ]
T [ brown, very stiff, wet ]
14 +73.6 = f
T ML | ]
151726 _ - :
1 MCA 63 | |/ SAND WITH SILT (SP-SM) 1
16 +—71.6 Al olive, very dense, wet, fine to medium grained 7120.0| 111 | 8.3
1 eekd 'SP- [ Gradation: 91.7% sand, 8.3% <#200 ]
17 1706 SM - .
18 17696 T CGLAYWITHSAND (CL)
T T~ brown, hard, wet, fine grained sand ]
19 1-68.6 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-35




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
- . > LABORATORY TEST DATA
o E w w w3 L:I)J 8 we | & [ - | PLASTICITY
~ ) = =
T |Z2/T/Z23 2 DESCRIPTION SE 22| 0. v nlE0-%0c
o | U |[ZF2al| T GER B8 | 28 >5W|IZHE2UEE| 1 | P
W o |9 |06 [ o9 | » ok FIgE T wk
[a) i =0 & Zo 1)
T ™ CLAY WITH SAND (CL) (Con') 1
+ CL . i
T SPT 33 - 8
21166.6 - 1
221 65.6 - :
237646 . cLAY(@©Cy
T T brown, very stiff, wet ]
24 1636 - 1
251 62.6 - - :
I meal | 26 oL ]
26 161.6 - 1
27 1 60.6 - :
28 1596 T TSANDYCLAY CL) T T
T T~ brown, very stiff, wet, fine grained sand ]
29 158.6 - 1
30 | 57.6 — - :
I SPT 18 S ]
31 156.6 - 1
321 55.6 - :
337546 [ SILTYSAND (SM) T
T I olive, medium dense, wet, fine grained sand ]
341536 Iy ]
3526 ||| .
I MCA 16 |SMI ] 22.7
36 *:51.6 Sl f 7
37 150.6 HE :
38 1496 / . cLAY(@©Cy
T T~ olive, very stiff, wet ]
39 148.6 - 1
40 1476 o - :
I SPT 25 A ]
411466 - 1
421456 - :
431446 - :
SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. = it
igure:
INTEGRATING EARTH & STRUCTURE A-35




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT:

Gray Lodge Wildlife Area Water Supply Project
Y ot N Butte county oA YT ' LOG OF BORING SB-34

Sheet 3 of 3

- . > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o L | ZF-|= n_<>': I G W8 | 28 |S5Wl(ZHEYEE 1 | P
] =H o B » = 09 | » Lo F FloETnx
o w 3 = & Zo %)

T — CLAY (CL) (Cont) )
44 1436 B N
451426 L CL7  as above, gray, hard ]

I MCA| | 48 ! ]
46 416 - .
471406 - :
481396 - :
491386 - :
501376 L | as above, olive to brown, very stiff ]

I SPT 25 A ]
51--36.6 - .
521356 - :
531 34.6 - :
541336 - :
551 32.6 - :
56 1 31.6 - :
57 1 30.6 - :
58 1 29.6 - :
59 | 28.6 - :
60 | 27.6 - :
611 26.6 - :
621 25.6 - :
63 | 24.6 - :
64 1 23.6 - :
65 1 22.6 - :
66 | 21.6 - :

— = g R R O g TR Project No:
Boring terminated at a depth of 51.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:

INTEGRATING EARTH & STRUCTURE A-35




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: & e Ve Moty ca*PY * | LOG OF BORING SB-38

Sheet 1 of 2

BORING LOCATION:  See Figure 8 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/5/2011 DATE FINISHED:  8/5/2011 DRILLRIG: CME75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 813 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 5.0 GW DATE:  8/5/2011 HAMMER TYPE:  Automatic
CASING NOTES:  N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > |35 22| 0 DESCRIPTION PEol 22 | B2 |¥.5524%05
o | U |[ZFZal| T o>E| B2 |28 (F5uzFHLUFE w | P
L = 0o |0l n [ 00 | > RS oF |nE
[a) w i =0 & Zo »
+ :/cﬁ” ok brown, soft, cry to moist, high plastic 3]
T - ark brown, soft, dry to moist, high plasticity g ]
T SPT 3 - 8
14803 7/’ 1
+ / . CLAY (CH) 1
T i A: dark brown, stiff, moist ]
2 +793 ;CH’ - .
T // = ]
383 5 CLAYWITHSAND (CL)
T & dark brown, very stiff, moist to wet, fine grained 1
€ = sand ]
4 1773 cL § il
1 ° i
57763 T Y ]
T MCA 2% [ SILT (ML) 136.4| 81 32| 3
6 +753 I olive, very stiff, wet, brown mottling, some clay 41376 83 |91.6
T i I Permeability: 4.56x10-5 cm/sec 1 ’
il ML - ]
7 743 B 7
8 7733 . cLAY(@©Cy
T T olive gray, very stiff, wet ]
9 1723 - ]
1 CL/. i
10713 i B 7
I SPT 27 A ]
111703 T 136.8 91.1 36 | 12
i ‘ ‘ ‘ - SILT WITH CLAY (ML) _ i
121693 ML - olive gray, very stiff, wet, brown mottling .
13683 . cLAY(@©Cy
T T light gray, hard, wet ]
14 1-67.3 B 7
15 66.3 - - :
1 MCA 14 A 1 36. _
16 1-65.3 L s f363 82 TXUU 4.6
17 1 64.3 - :
18 1 63.3 - :
191623 - :
1 CLA i
TANDLIG & ASSUCIAILS GLOSTNUCTUNRAL LNGTNLLITNG Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 10-066.00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-36




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: & e Ve Moty ca*PY * | LOG OF BORING SB-38

Sheet 2 of 2

- . > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
T | S |222(Z2| 3 DESCRIPTION Pho 2| 8- W 5lE9-%2e
o | U |[ZF2al| T bes| B | 28 X5RZ52/Wg8 w | A
] =H o B » = 09 | » Lo F FloETnx
o w 3 = & Zo %)

T — CLAY (CL) (Con) ]

T SPT 20 T~ olive, very stiff ]
21-160.3 - ]
221 59.3 - :
231 58.3 - :
241 57.3 - :
25 1563 || | as above, brown, hard ]

I MCA || 31 ! ]
26 +55.3 - ]
27 1 54.3 - :
28 1 53.3 - :
29 1 52.3 - :
301 51.3 - :
311503 - :
321493 - :
331483 - :
341473 - :
351 46.3 - :
36 | 45.3 - :
371443 - :
38 1433 - :
391423 - :
40 1413 - :
411403 - :
421393 - :
431383 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 26.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-36




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 8 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/4/2011 DATE FINISHED:  8/4/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 81.2 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 7.0 GW DATE:  8/4/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
L E % w § § w S we = @E z | Pasmicry
£ > |S§5 2| o DESCRIPTION SE 22|85 W b B0 %00
o W |<k-|<ias | T 0wzl oo | £T pCH|gUe TUE| W | P
Ll o |9 |0n = o9 | » w o |nik
[a) i =0 & Zo »
T 1 SANDY CLAY (CL) 1
T r  dark brown gray, stiff, dry to moist, some fine 1
1 Lgoo SPT 10 | gravels 0 to 3" ]
2 +792 cL 3
3 782 g ]
4172 T TSANDYCLAY (CL) T ]
T s olive, soft, moist to wet, fine grained sand ]
5 1-76.2 = = s
T @ Swell/Compression: 0% swell i
T MCA 3 S 134.0| 85 26 | 11
6 +752 fi CL/g il
T L i i
€ © .
7 1742 N :
8 132 T TCLAYEYSAND (5C) T
T T gray, medium dense, wet ]
9 1722 T ]
1 ~SC1 i
10 1-71.2 i . 7
I st |l 31 A ]
111702 L ] 236
T I SAND WITH GRAVEL (SP) ]
+ +  Gradation: 70.2% sand, 27.0% gravel, 2.8% <#200 -
12 169.2  gray, dense, wet, medium grained sand N
13 1 68.2 - :
14 67.2 b :
T -SP [ 1
15 166.2 b -  Gradation: 63.5% sand, 36.3% gravel, 0.2% <#200 - 6.8 | 121
I MCA| | 34 ! ]
16 1-65.2 o] B 7
17 1 64.2 - :
18 163.2 T SILTYSAND (SPSM)
T [ olive, medium dense, wet, varying fines ]
19 1622 T 7]
1 -SP-T i
Ll TANDLNS & ASSUCIAILS GLOSTHUCTURAL LNGINCLRING 0
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e Proaeoct)gg.oo
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-37




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
’ Sheet 2 of 2
~ o~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 3%5/22| o DESCRIPTION 56 22| 0o |u. g %0
o w <sk-<ias | T 0z&| g | 2T | OW|BLEELE L Pl
] =H o B » = 09 | » Lo F FloETnx
o w 3 = & Zo %)
T “SMIT SILTY SAND (SP-SM) (Con't) 1
T SPT 16 - 8
21 *:60.2 f B
1 L CLAY (CL) }
2217592 —  olive, very stiff, wet 8
T CL7 ]
23 158.2 B 7
T . sAaNDYCLAY(CL ]
24 572 — brown, stiff, wet N
25 1-56.2 - - :
I MCA| | 10 ! ]
26 -55.2 cL B 7
27 | 54.2 - :
28 153.2  SANDWITH CLAY (SP-SC) |
T  olive, loose, wet, fine grained ]
29 -52.2 - f
T SP-1 i
il SC/- ]
30 1-51.2 1 . 7
31 £5O 2 SPT 12 i ]
o . SANDY SILTY CLAY (CL-ML) 1 55.8 24 | 6
T - olive, stiff, wet, fine grained sand 1
32 1492 CL ]
1 ML ]
33482 %‘SAND(SP)
T [ gray, medium dense, wet, fine to medium grained ]
34 1472 T 7]
T SP | ]
35 146.2 bl T 7
36 £45 2 MCA 28 ; ]
1 +  SANDY CLAY (CL) 1
T - " brown, very stiff, wet, fine grained sand ]
37 144.2 B 7
T CcLI ]
38 143.2 B 7
39422 T ~SANDY SICTWITH claY(mD
T [ olive to olive gray, hard, wet, fine grained sand ]
40 +41.2 1 - .
T ML | ]
T SPT 31 - 8
411402 B 7
421392 - :
431382 - :
SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 41.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-37




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

PROJECT: & todoe e e A PP e 'L OG OF BORING  SB-40

Sheet 1 of 2

BORING LOCATION:  See Figure 8 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/4/2011 DATE FINISHED:  8/4/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT):  80.2 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 12.0 GW DATE:  8/4/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT, Bulk
~ o~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
I s |g2% 7223 DESCRIPTION S8 |22 |8 v plEo %0
o | U |[ZFZal| T b HE | z£ |2oRZHEWEL w | A
L = 0o |0l n [ 00 | > RS oF |nE
[a) w i =0 & Zo 1)
+ 7 I CLAY (CH) 1
T ~  dark brown, stiff, dry to moist, highly plastic, some 1
1 L7902 SPT 10 % gravels and organicsin upper 6" ]
| %t z
2 1782 7 .
1 BULK / R Value: <5 i
3 772 . cLAY(@©Cyy
T - olive to olive gray, very stiff, moist, increased silt 1
4 1762 [ content with depth ]
s o2 g ]
T cL/ 130.8| 91 TXUU 1.2
T MCA 21 r J
6 1742 L B 7
7 72 g ]
8 722 A —sitveaNo e T
T 1. olive, medium dense, moist ]
972 r ]
T SM 7§ ]
10 +70.2 — REEE il
1 g ]
+ SPT 17 - 1
11-1+69.2 13 f
T S i
+ ﬁ CLAY (CL) 1
12 1-68.2 —~ olive, stiff, moist to wet, brown mottling N
131 67.2 s :
14 166.2 T TSANDYCLAY CL) T T
T T olive gray, very stiff, wet, fine grained sand ]
151652 bl B 7
I MCA | | 23 ! ]
16 - 64.2 cL - . 314| 93 |66.3
17 1 63.2 - :
18 62.2 . cLAY(@©Cy
T T olive gray, stiff, wet ]
191612 B 7
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of s a G e 110 066 '00
0.85, 1.1, and 1.3, respectively. it
Figure:
INTEGRATING EARTH & STRUCTURE A-38




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
~ o~ > LABORATORY TEST DATA
Eolw jw e O]

S Jw i 8 w Q we % @E = PLASTICITY
| > |S§5/=2| 0 DESCRIPTION PEo| 25| 82 ¥ bES 500
o w |\ <-<jas | I Wz 08| ZT | PHIGTS|TUE LWL P
Ll = |l n»n = o9 | » w o |nik
[a) w i =0 & Zo »

T I CLAY (CL) (Con') :

+ CL . i

T SPT 13 - 8
21 159.2 B 7
22 1 58.2 - :
23 572 - sutoMpy ]

T [ brown, very stiff, wet ]
24 -56.2 B 7
251 55.2 - - :

I mcal | 23 | MET ]
26 1 54.2 s . 30.2| 94
27 1 53.2 - :
28 522 [ SILTYSAND (SM) T

T I olive, loose, wet, fine grained sand ]
291512 Iy ]
30 | 50.2 — ’ l - . 252

1 SPT 12 I ]
31492 + SAND (SP) , , s

T [ gray, medium dense, wet, fine grained ]
321482 b :
331472 P T .
341 46.2 - :
351 45.2 - - :

1 MCA 43 . SANDY CLAY (CL) ]
36 1442 —  brown, hard, wet, fine grained sand N
37 1432 s :
38 422 [ SILTYSAND (SM) T

T T gray to brown, dense, wet, fine grained sand ]
39 1412 r 7
40 1402 — Sm - .

I st |l 31 I ]
41 *:39.2 f 7
421382 - :
431372 - :

SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 41.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-38




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION:  See Figure 7 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/3/2011 DATE FINISHED:  8/3/2011 DRILLRIG: CME 75
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 884 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 9.0 GW DATE:  8/3/2011 HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKEFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
~ o~ > LABORATORY TEST DATA
w \E/ % w § § w 8 we = @E z PLASTICITY
£ > |S§5 2| o DESCRIPTION SE 22|85 W b B0 %00
o W |<k-|<ias | T Wz og | ZT |FoWgUETUL L | P
w = |l |0 ®» [ 09 | = o oK |nE
o w 3 =0 & Zo %)
+ CLAY (CL) 1
T T dark brown, very soft, dry to moist ]
11874 - ]
2 1864 cL 3
31854 - :
T SPT ] 2 e 118.7 30 | 15
4 7844 ~ TCLAY (CL) ]
T L r  dark brown, soft, moist ]
5 1834 oL B 7
T sty ]
6 1824 - brown, stiff, moist to wet N
1 ’E i
7 1814 B ~ Gradation: 4.8% sand, 90.4% silt, 4.8% clay 7 95.2
T S Permeability: 3.61x10-6 cm/sec 7
T MCA 12 - 134.
8 1804 L £ 134.1| 87
T L Ey i
€ © .
9 1794 v y
T ML | ]
10-L78.4 L [ very stiff, wet, transitions from sandy to clayey ]
+ r  between 10'and 11.5' ,
T SPT 22 - 8
1M1 774 B 7
12 76.4 - :
131 75.4
14744 - :
151734 - :
16 72.4 - :
17 1714 - :
18 1-70.4 - :
19 1 69.4 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 13.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-Sg




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
BORING LOCATION: See Figure 8 DRILLING SUBCONTRACTOR: RSI Drilling
DATE STARTED: 8/10/2011 | DATE FINISHED: 8/10/2011 DRILL RIG: CME 75
LOGGED BY: R. Abernathy DRILLING METHOD:
ELEVATION (FT):  90.3 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): 11.5 GW DATE: 8/10/2011 HAMMER TYPE: Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DRORP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
- . > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
Ll > |5¢5 3| o DESCRIPTION 5E 2¢ g ¥ 52020
o w <sk-<ias | T 0z&| g | 2T |- OW|BUEELE L Pl
] = o B » = 00 | » Lo FloE s
[a) w i =0 & Zo 1)
T  CLAY (CL) 1
T T light brown, medium stiff, dry to moist ]
11893 - ]
2 1883 - ]
T CL 3
s o) g ]
I SPT 5 A ]
4 1863 B N
T ] . CLAY(CL 1
5 +—85.3 ~  brown, medium stiff, moist ]
T CL ]
6 1843 T USANDYSILT (ML) T
T T brown, stiff, moist ]
7 1833 E [ Gradation: 20.9% sand, 51.6% silt, 27.5% clay ] 79.1
T [ Permeability: 7.27x10-9 cm/sec ]
T MCA 10 r 116.
8 823 L - i165 116
9 1813 - y
1 2 ]
T ML g ]
10803 | < as above, olive gray, wet 7
4 Q 4
I SPT 18 S ]
11-179.3 s .
T L V4 i
121783 - :
131773
14763 - :
151753 - :
16 74.3 - :
17 1733 - :
181723 - :
191713 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 13.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-40




LOG OF BORING 10-066.00 BORING LOGS V.3.GPJ SAGE.GDT 11/8/11

. Gray Lodge Wildlife Area Water Supply Project
PROJECT: &2 todoe Wiglte free ater supplyPoiect || OG OF BORING  TRA6 .
BORING LOCATION:  See Figure 8 DRILLING SUBCONTRACTOR:  RSI Drilling
DATE STARTED:  8/5/2011 DATE FINISHED:  8/5/2011 DRILLRIG:  Geoprobe 6620DT
LOGGED BY:  R. Abernathy DRILLING METHOD:
ELEVATION (FT): 817 DATUM:  NAVDS8 6-inch hollow stem auger
GW DEPTH (FT): N/A GWDATE: N/A HAMMER TYPE:  Automatic
CASING NOTES: N/A HAMMER WT (LBS): 140 HAMMER DROP (IN): 30
BACKFILL MATERIAL: Neat Cement Grout SAMPLERS: MCA, SPT
oo~ > LABORATORY TEST DATA
w E u w u § L:I)J 8 we = @E = PLASTICITY
£ > 35522 o DESCRIPTION Pl 25| Bg 805295505
o U |<F<lasS| I 0z 88| 28 FougLZELE L | P
w = |l |0 ®» [ 09 | = o oK |nE
[a) w i =0 & Zo 1)
+ CLAY (CL) 1
T T dark brown, stiff, dry to moist ]
1 +80.7 - f
T CL 3
2 707 g ]
T . cLAY(©cy 1
3 1787 — .~ dark brown, stiff, moist 7]
I SPT 8 A ]
4 L1777 T 1231 75.5
T CL ]
5 707 g ]
6 1757 T UsANDYSILT (ML) T
T [ olive, very stiff, moist, with brown mottling ]
74T b [ Gradation: 0.1%gravel, 24.4% sand, 54.9% silt, ]
T r 20.6% clay 1
T MCA 18 [ Permeability: 1.16x10-5 cm/sec 1328/ 89
8 1737 L r il
0 727 g ]
+ ML L i
10-L717 L [ as above, olive gray ]
I st |l 20 I ]
11707 B 7
121697 - :
131 68.7
141677 - :
15 66.7 - :
16 65.7 - :
17 1 64.7 - :
18 637 - :
191627 - :
~ . : SANULNS & ASSUCIAILS GLOS UG TURAL LNGINLLRING Project No:
Boring terminated at a depth of 13.5 feet below ground surface. s a G e 110 066 '00
MCA, CA, and SPT blow counts converted to SPT N60 values using conversion factors of 0
0.85, 1.1, and 1.3, respectively. Figure:
INTEGRATING EARTH & STRUCTURE A-41






