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SORERLE A BOREHOLE LITHOLOGIC LOG

CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA
CEMEX Lapis Plant
REPORT DATE 5/23/2014 | 5642 47.3706", -121°48'21.2364"  Geographic NADS3
DRILLING CONTRACTOR Cascade Drilling | LOGGED BY
DRILLER Jose Munguia | B. Villalobos
DRILLING . DRILLING . START BOREHOLE . .
RIG TYPE Prosonic 600T | METHOD Sonic | paTE 10/22/13 DIAMETER 9in/8in
SURFACE TOTAL FINISH CORE .
ELEVATION 28.0 ft | pepTH 306 ft bgs | paTE 10/29/13 SIZE 6in
Lithologic Log
Depth Zone* Graphic NOTE: Grain si N . . Depth Sample
bgs GAMMA CLID : Grain size distribution percentages are approximate. Material code bgs P!
(feet)  (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feety ~ 1YPE
0 110 1500 0 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.
) SAND (SP): brown (10YR 4/3) and dark grayish brown (10YR 4/2), 100% fine to medium
grained sand, subrounded, poorly graded, <5% dark mineral sand grains; trace silt,
interbedded; medium sorted; dry sample; contains feldspar and amphibole.
5 s\ _§
10 _10)
SAND (SP): yellowish brown (10YR 5/8), 100% fine grained sand, subrounded, poorly
graded, <2% dark mineral sand grains; well sorted; dry sample; contains quartz.
15 15
SAND (SP): yellowish brown (10YR 5/4), 100% fine to medium grained sand, subrounded;
trace silt, silty sand interbedding; medium sorted; dry sample; contains feldspar and
amphibole.
SAND (SP): yellowish brown (10YR 5/6), 100% fine to medium grained sand, subrounded;
20 medium sorted; moist sample; contains quartz, feldspar and amphibole. ’ 20
SAND (SP): dark yellowish brown (10YR 4/6), 100% medium grained sand; trace silt, trace
gray silt lenses; wet sample; contains quartz, feldspar and amphibole.
2 25
SAND (SP): greenish gray (5GY 5/1), 100% medium grained sand, subrounded, <5% dark
mineral sand grains, <0.5% coarse sand grains; well sorted; wet sample; contains quartz,
\_feldspar and amphibole.
SAND (SP): yellowish brown (10YR 5/8), 100% medium grained sand, subrounded, poorly
30 graded, <5% dark mineral sand grains; well sorted; wet sample; contains quartz, feldspar ’ 30
and amphibole. —
| 35 | 39
SAND (SP): yellowish brown (10YR 5/4), 100% medium grained sand, subrounded, poorly
graded, beds of medium to coarse sand; trace fine gravel up to 12.7 mm, subrounded; trace
silt, brown and gray streaks of silty sand; medium sorted; wet sample; contains quartz,
feldspar, amphibole, siltstones, and chert.
40 _40
45 45
SAND (SP): grayish brown (2.5Y 5/2), 100% medium to coarse grained sand, subrounded
to rounded; trace fine gravel up to 4.8 mm, subrounded to rounded; poorly sorted; wet
sample; contains quartz, feldspar, and chert; granitic.
50 SAND (SP): yellowish brown (10YR 5/4), 90% medium to coarse grained sand, subrounded; 50
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Appendix A

BOREHOLE NAME =
CX-B1 BOREHOLE LITHOLOGIC LOG (continued)
CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA
Lithologic Log
Depth Zone  Graphi L . . . Depth s I
bgs GAMMA CLID phic NOTE: Grain size distribution percentages are approximate. Material code bgs ample
(feet)  (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feety ~ 1YPE
0 110 1500 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.
10% fine gravel up to 12.7 mm, subrounded; poorly sorted; wet sample; contains quartz and
Zone | chert.
#6 | SAND (SP): yellowish brown (10YR 5/4), 100% fine grained sand, subangular to rounded,
poorly graded; trace fine to coarse gravel up to 19 mm, subangular to rounded; medium
sorted; wet sample; <2% coarse sand to gravel, gradual change to fine to medium sand;
55 contains quartz, feldspar, and chert; granitic. ’ 55
SC: ]
35,952| - -
uS/cm B
60 _60)
SILTY SAND (SM): dark yellowish brown (10YR 4/4), 80% fine grained sand, subrounded;
20% silt, silt in thin layers; well sorted; moist sample; contains mica; with visible alteration;
<2% gold flecks (mica), dark reddish-brown oxide pods.
| 65 | _69)
ss
B PTS
== ss
70 SILTY SAND (SM): dark yellowish brown (10YR 3/4), 80% fine grained sand, subrounded; 70
20% silt, silt in thin layers; poorly sorted; wet sample; contains mica; with visible alteration; ]
increase in mica flecks, increase in reddish coloration.
SILTY SAND (SM): yellowish brown (10YR 5/4), 80% fine grained sand, subrounded; 20%
silt; poorly sorted; wet sample; contains mica.
75 5
ﬂ & —<" SIEVE
: ;,,o,,o,,o,,o,,o SAND (SW): light olive brown (2.5Y 5/4), 100% fine to coarse grained sand, subangular to
o Jeseteteteto?y  subrounded; trace fine to coarse gravel up to 19 mm, subangular to subrounded; wet o
85 Zone| [°.°.°.%.%.°,] Ssample; contains quartz and chert. 85
1 89 | #5 | —orosesorete _89)
: SILTY SAND (SM): brown (10YR 5/3), 80% fine grained sand, subrounded; 20% silt; well
;| sorted; wet sample; contains <5% gold flecks/mica; free water.
°5%%%%°{  SAND (SW): light olive brown (2.5Y 5/4), 90% fine to coarse grained sand, subangular to
s | Paesesesesesd  subrounded; 10% fine to coarse gravel up to 25 mm, subangular to subrounded; poorly == skvE
. 41,336 [°6%6°6%6 %% sorted; wet sample. e
90 uS/em ° 90|
SILTY SAND (SM): yellowish brown (10YR 5/4), 80% fine grained sand, subrounded; 20%
silt; well sorted; wet sample; contains <5% gold flecks/mica.
SAND (SW): light olive brown (2.5Y 5/4), 90% fine to coarse grained sand, subangular to
. subrounded; 10% fine to coarse gravel up to 25 mm, subangular to subrounded; poorly o
195 | sorted; wet sample. 95
SILTY SAND (SM): brown (10YR 5/3), 80% fine grained sand, subrounded; 20% silt; well
sorted; wet sample; contains <5% gold flecks/mica.
SILTY SAND (SM): dark yellowish brown (10YR 4/4), 70% fine grained sand, subrounded,
very fine sand, <1% coarse sand; 30% silt, firm; well sorted; wet sample; contains mica; mix
o of sandy silt and silty sand, grades fine to coarse at depth. .
100 100]
105 105==] skeve

Geoscience Support Services, Inc.

*Zone test details are for CX-B1WQ, approximately 80 ft west of CX-B1
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OO e B BOREHOLE LITHOLOGIC LOG (continued)

CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA

Lithologic Log
Depth Depth

Zone  Graphic NOTE: Grain size distribution percentages are approximate. Material code Sample
bgs  GAMMA CLID percentages are approx] bgs
(feget) (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feget) Type
0 110 1500 0 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

_‘,
=
o .

SAND (SW): brownish yellow (10YR 6/6), 100% fine to coarse grained sand, subangular to
subrounded, <5% feldspar and dark mineral sand grains; poorly sorted; wet sample;
contains quartz, feldspar, mica and amphibole.

115

SIEVE

SAND (SW): light gray (10YR 7/2), 100% fine to coarse grained sand, subangular to
subrounded, <5% feldspar and dark mineral sand grains; poorly sorted; contains quartz,
feldspar, mica and amphibole.

SILTY SAND (SM): yellowish brown (10YR 5/8), 80% fine grained sand, subrounded to
rounded; 20% silt, medium stiffness; trace fine gravel up to 4.8 mm, subrounded to rounded,
<5% pebbles; well sorted.

SANDY SILT (ML): yellowish brown (10YR 5/8), 60% silt; 40% fine grained sand,
subrounded; thin fine sand layers, reddish-brown, faint dark brown laminations.

SILTY SAND (SM): yellowish brown (10YR 5/8), 75% fine to coarse grained sand,
subangular to subrounded; 20% silt; 5% fine to coarse gravel up to 25 mm, subangular to
subrounded, chert, granitic and volcanic gravel; poorly sorted; contains quartz, feldspar,
mica and amphibole; clasts imbricated in horizontal bedding.

SILTY SAND (SM): yellowish brown (10YR 5/4), 80% fine grained sand, subangular to
subrounded; 15% silt; 5% clay; poorly sorted; moist sample; with visible alteration; thinly .
bedded to laminated, grey to yellowish-brown oxidized color, thin silty sand and clayey sand 130
layers; grades to fine.

SILTY SAND (SM): grayish brown (10YR 5/2), 70% fine to coarse grained sand, subangular
to subrounded, trace coarse red sand; 15% silt; 10% clay; 5% fine to coarse gravel up to 51
mm, subangular to subrounded, flat siliceous shale; poorly sorted; consists of silt, sands,
and clayey sands.

SILTY SAND (SM): yellowish red (5YR 4/6), 80% fine to medium grained sand, subangular
to subrounded, poorly sorted; 15% silt; 5% clay, gray clay balls up to 13 mm, likely thin beds.
SILTY SAND (SM): strong brown (7.5YR 4/6), 85% fine grained sand, subangular to
subrounded; 15% silt; trace fine gravel up to 13 mm, subangular to subrounded; trace clay;
well sorted.

130

o]
135 #4 135

SC:
. 39592 - -
140 uS/em

140 GRAB

SILTY SAND (SM): dark yellowish brown (10YR 4/6), 85% fine grained sand, subangular to
subrounded; 15% silt; trace fine gravel up to 13 mm, subangular to subrounded; trace clay;
well sorted.

145

CLAY (CL): olive gray (5Y 4/2), 80% clay, firm, massive; 20% silt; moist sample;

yellowish-brown (10YR 5/4) mottling.

150 150)
-] SILTY SAND (SM): light olive brown (2.5Y 5/4), 80% fine to medium grained sand,

subangular to subrounded, predominantly fine grain; 15% silt; 5% clay; medium sorted;
moist sample; firm; some clayey sand.

SILTY SAND (SM): dark yellowish brown (10YR 3/4), 60% fine grained sand, subangular to 155
subrounded; 40% silt; well sorted; moist sample; contains mica/trace gold flecks, ]
reddish-brown (2.5YR 5/4) mottling.

15

CLAYEY SAND (SC): yellowish brown (10YR 5/6), 80% fine grained sand, subangular to
subrounded; 15% clay; 5% silt, large amounts of silt; well sorted; rolls very slightly.
SILTY SAND (SM): yellowish brown (10YR 5/6), 85% fine grained sand, subangular to
subrounded; 15% silt; well sorted; does not roll.

160
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BOREHOLE NAME =
CX-B1 BOREHOLE LITHOLOGIC LOG (continued)
CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA
Lithologic Log
Depth Zone  Graphic : in si istributi i i Depth Sample
bgs GAMMA CLID p! NOTE: Grain size distribution percentages are approximate. Material code bgs P!
(feet)  (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feety ~ 1YPE
0 110 1500 0 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.
SANDY SILT (ML): dark yellowish brown (10YR 4/4), 50% fine grained sand, subangular to
165 subrounded; 40% silt; 10% clay; well sorted; thin dark gray (10YR 4/1) clayey silt balls. 165
— SILTY SAND (SM): yellowish brown (10YR 5/6), 85% fine grained sand, subangular to —
subrounded; 15% silt; well sorted. .
—=] ss
PTS
ss
170 170
CLAYEY SAND (SC): yellowish brown (10YR 5/6), 80% fine grained sand, subangular to
o subrounded, fine, soft, dark yellowish brown (10YR 5/4) sand; 15% clay; 5% silt; well sorted; -
175 wet sample; consisting of silty sands and clayey sands, rolls slightly. 175
180 180
SAND WITH CLAY (SP-SC): dark yellowish brown (10YR 4/4), 90% fine grained sand,
Zone| subangular to subrounded; 10% clay; well sorted; moderately indurated, slightly less clay.
#3
185 SILTY SAND (SM): dark yellowish brown (10YR 4/4), 85% fine grained sand, subangularto  1gsg
1 subrounded, well sorted; 15% silt. ]
SC: SILTY SAND (SM): dark grayish brown (10YR 4/2), 80% fine grained sand, subangular to
47,112 - subrounded, well sorted; 20% silt; moist sample; free water, material does not roll.
uS/cm B SIEVE
190 190
195 195
SILTY SAND (SM): dark yellowish brown (10YR 4/4), 80% fine grained sand, subangular to
subrounded; 20% silt; well sorted; moist sample; material does not roll, contact oxidized 204
ft bgs, reddish-brown.
200 200
205 CLAY (CL): olive gray (5Y 5/2), 60% clay, stiff, 1 to 2 mm black clay balls (10YR 2/1); 40% 205
1 T silt, increases with depth. ss
210 _leceece.e.e]  SAND (SW): brown (10YR 5/3), 100% fine to coarse grained sand, subangular to 210|
Jetelelele7d  subrounded; trace fine gravel up to 5 mm, subangular to subrounded, <5% small gravel;
Po®e%6%0%6% poorly sorted; contains quartz, siliceous shale clasts, and chert.
0.0.0.0.2.2]  SAND (SW): brown (10YR 5/3), 90% fine to coarse grained sand, subangular to
fosesesesesecd  subrounded; 10% fine to coarse gravel up to 38 mm, subangular to subrounded; poorly
S °\2;° 8 sorted; contains quartz, siliceous shale clasts, chert, and possibly tuff. -
215 (FoZe7o 752 "SAND WITH GRAVEL (SW): brown (10YR 5/3), 85% fine to coarse grained sand, 215
25%%%%°] | subangular to subrounded; 15% fine to coarse gravel up to 38 mm, subangular to
BOOOOS subrounded; poorly sorted; contains quartz, siliceous shale clasts, and chert.
IOTRIION \ SAND (SW): dark yellowish brown (10YR 4/6), 90% fine to coarse grained sand, subangular

Geoscience Support Services, Inc.

*Zone test details are for CX-B1WQ, approximately 80 ft west of CX-B1
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OO e B BOREHOLE LITHOLOGIC LOG (continued)

CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA
Lithologic Log
Depth Zone  Graphic : in si istributi i i Depth Sample
bgs GAMMA CLID b Lg NOTE: Grain size distribution percentages are approximate. Material code bgs 2 P!
(feet) (GAPI) (mmho/m) 9 (e.g. SP) reference Unified Soil Classification visual method. (feet) ype
0 110 1500 0 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.
’ 0.0,%.0.2.2] | tosubrounded; 10% fine to coarse gravel up to 38 mm, subangular to subrounded; poorly
S P | sorted; contains quartz; oxidized layer. -
1220 | — SAND (SW): olive (5Y 5/3), 90% fine to coarse grained sand, subangular to subrounded; 220
10% fine to coarse gravel up to 38 mm, subangular to subrounded; poorly sorted; contains
quartz.
CLAY (CL): light olive brown (2.5Y 5/3), 80% clay, medium plasticity; 20% silt; firm,
\_massive. Y
S . CLAY (CL): light olive brown (2.5Y 5/4), 80% clay, medium plasticity; 20% silt; with visible S
225 alteration; very faint laminations, gray and yellowish-brown slicken sides, 1 to 3 mm balls of 2025
] reddish-brown oxide stains (vertical). ]
230 | 230|
1235 _ 235
CLAY (CL): light olive brown (2.5Y 5/6), 80% clay; 20% silt; transition in color, increase in
Zone| yellow, very stiff.
#2 sesetelele?d  SAND (SW): light yellowish brown (10YR 6/4), 100% fine to coarse grained sand,
o Jreleeetese]  subangular to subrounded, 5% coarse grains; poorly sorted; wet sample; contains quartz, o
240 | foootetetelel volcanic, and chert. 240
so. | Frereeseae:
23.708| - fooeororerer
uS/cm B ,,:,,:‘,:o: :‘,
245 | # @ ¢y GRAVEL (GW): light yellowish brown (10YR 6/4), 90% fine to coarse gravel up to 75 mm, 245
. " *¢| subrounded; 10% medium to coarse grained sand, subrounded; poorly sorted; moist SIEVE
) sample; contains quartz; basal gravel. o
- SILT (ML): olive yellow (2.5Y 6/8), 80% silt; 20% clay; yellowish-brown and light gray
. mottling, thinly laminated, very stiff.
L o CLAY (CL): pale olive (5Y 6/4), 80% clay; 20% silt; with visible alteration; oxidized, thinly o
250 laminated. 250
CLAY (CL): very dark greenish gray (5GY 3/1), 100% clay, high plasticity; moist sample;
massive.
o o CLAY (CL): dark olive gray (5Y 3/2), 100% clay, high plasticity; moist sample. -
255 CLAY (CL): very dark greenish gray (5GY 3/1), 100% clay, high plasticity; moist sample; 255
1 7 massive. ]
CLAY (CL): pale olive (5Y 6/4), 80% clay; 20% silt; with visible alteration; oxidized, thinly
laminated. '
== erts
260 | 260
SANDY CLAY (CL): olive (5Y 5/3), 70% clay, stiff, massive, oxidized clay balls, 1 to 2 mm;
30% medium to coarse grained sand; contains evaporites, gypsum, with visible alteration;
yellowish-brown mottling; compression slicken sides.
265 SANDY CLAY (CL): olive (5Y 5/3), 70% clay, stiff; 30% medium to coarse grained sand, 265
| subangular to subrounded, <2% coarse grains, predominantly quartz. e
SAND (SP): olive gray (5Y 5/2), 90% medium to coarse grained sand, subangular, poorly
graded; 10% fine to coarse gravel up to 25 mm, subangular, granitic; trace silt; trace clay;
contains quartz, feldspar and mica.
1270 CLAY (CL): olive (5Y 5/3), 85% clay, low plasticity; 15% silt; moist sample. 270
SAND (SP): pale olive (5Y 6/3), 100% medium to coarse grained sand, subangular to
subrounded, trace dark minerals, water film on sand grains; trace fine gravel up to 4.8 mm,
subangular to subrounded; wet sample; contains quartz, feldspar, mica, amphibole, and
chert; yellowish-brown and reddish-brown mottling.

Geoscience Support Services, Inc. *Zone test details are for CX-B1WQ, approximately 80 ft west of CX-B1
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OO e B BOREHOLE LITHOLOGIC LOG (continued)

CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA

Lithologic Log
Depth Depth

Zone  Graphic NOTE: Grain size distribution percentages are approximate. Material code Sample
bgs  GAMMA CLID percentages are approx] bgs
(feget) (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feget) Type
0 110 1500 0 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

275 Zone| 275 oA

SAND (SP): pale olive (5Y 6/3), 90% medium to coarse grained sand, subangular to

subrounded; 10% fine to coarse gravel up to 38 mm, subangular to subrounded; wet

sample; contains quartz, feldspar, mica, amphibole, and chert; yellowish-brown and

reddish-brown mottling. o
SAND (SP): pale olive (5Y 6/3), 95% medium to coarse grained sand, subangular to 280
subrounded; 5% fine gravel up to 4.8 mm, subangular to subrounded; moist sample; ]
contains quartz, feldspar, mica and amphibole.

SAND (SP): pale olive (5Y 6/3), 95% medium to coarse grained sand, subangular to

subrounded; 5% silt; moist sample; contains quartz, feldspar, mica and amphibole.

SC:
e 36,601 -
280 uS/em

SAND (SP): pale olive (5Y 6/3), 95% medium to coarse grained sand; 5% clay, light gray 285
and olive gray clay clasts/balls; moist sample; contains quartz, feldspar, mica and

amphibole.

SAND (SP): yellowish brown (10YR 5/4), 90% fine to medium grained sand, subangular to
subrounded, <2% coarse grain dark minerals; 5% fine gravel up to 4.8 mm, subangular to GRAB
subrounded, trace red gravel; 5% silt; moist sample; contains quartz, feldspar, mica and o
amphibole; yellowish-brown coarse grain chert.

285

290 290

SANDY SILT (ML): dark yellowish brown (10YR 4/4), 70% silt; 30% fine grained sand,

subangular to subrounded, water film on sand grains; moist sample; contains feldspar, mica

and amphibole; yellowish-brown and gray mottling.

SAND (SP): light olive brown (2.5Y 5/6), 100% fine to medium grained sand, <1% dark

minerals, yellowish-brown grains; trace fine gravel up to 13 mm; trace silt; poorly sorted;

contains quartz, feldspar, mica and amphibole. 295

SAND WITH GRAVEL (SP): light olive brown (2.5Y 5/6), 70% fine to medium grained sand, SIEVE
angular to rounded; 30% fine to coarse gravel up to 75 mm, angular to rounded; poorly /’ o

295

sorted; moist sample; contains quartz, feldspar, mica and amphibole; faint imbrications,
armored pebbles, granitic, tuff, siliceous shale, and chert. o
SAND (SP): light olive brown (2.5Y 5/6), 100% fine to medium grained sand, <1% dark [ )

minerals, yellowish-brown grains; trace fine gravel up to 13 mm; trace silt; poorly sorted;
contains quartz, feldspar, mica and amphibole.

SAND WITH GRAVEL (SW): light olive brown (2.5Y 5/6), 80% fine to coarse grained sand,
subangular to subrounded; 15% fine to coarse gravel up to 19 mm, subangular to
subrounded; 5% clay; poorly sorted; moist sample; contains quartz, mafic gravel, and other;
granitic.

GRAVEL WITH SAND (GW): light olive brown (2.5Y 5/6), 80% fine to coarse gravel up to
38 mm, subrounded; 20% fine to medium grained sand, subrounded; trace silt; trace clay;
poorly sorted; contains quartz, feldspar, mica and amphibole.

SILTY SAND (SM): dark yellowish brown (10YR 4/4), 80% fine grained sand, subangular to
subrounded; 20% silt; well sorted; contains quartz, feldspar, mica, amphibole, granite, tuff,
chert, and siliceous shale.

SAND (SP): light olive brown (2.5Y 5/4), 100% fine to medium grained sand, subangular,
poorly graded; trace fine gravel up to 6 mm, subangular; trace clay, dark gray clay balls;
poorly sorted; contains quartz, feldspar, mica, amphibole, granite, chert, and siliceous shale.
Bottom of borehole at 306 feet.

300

305

Geoscience Support Services, Inc. *Zone test details are for CX-B1WQ, approximately 80 ft west of CX-B1
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BOREHOLE NAME
o BOREHOLE LITHOLOGIC LOG
CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA
CEMEX Lapis Plant
REPORT DATE 5/23/2014 | 55- 4> 46.2636", -121°48'13.4316"  Geographic NADS3
DRILLING CONTRACTOR Cascade Drilling | LOGGED BY
DRILLER Jose Munguia | N. Reynolds
DRILLING . DRILLING . START BOREHOLE .
RIG TYPE Prosonic 600T | METHOD Sonic | paTE 11/04/13 DIAMETER 6.25in
SURFACE TOTAL FINISH CORE .
ELEVATION 32.0 ft | pepTH 307 ft bgs | pATE 11/07/13 SIZE 4in
Lithologic Log
Dbegpsth GAMMA cLD Zone  Graphic NOTE: Grain size distribution percentages are approximate. Material code Dbegpsth Sample
(feet)  (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feety ~ 1YPE
0 110 1500 0 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.
SAND (SP): light olive brown (2.5Y 5/4), 100% fine to medium grained sand, subangular to
rounded; trace fine to coarse gravel up to 28 mm, rounded; trace silt; poorly sorted; contains
quartz, feldspar and amphibole; shell fragments.
SILT (ML): light olive brown (2.5Y 5/3), 90% silt; 10% fine grained sand, subangular to -
o subrounded; moderate cementation; decomposing minerals, shell fragments. /_ o
5 SAND (SP): light olive brown (2.5Y 5/4), 95% fine to medium grained sand, subangular to 5
— subrounded, predominantly fine; 5% silt; well sorted; contains quartz, feldspar and —
amphibole.
10 SAND (SP): brown (7.5YR 4/4), 95% fine to medium grained sand, subangular to 10
| subrounded; 5% silt; medium sorted; contains quartz, feldspar and amphibole. ]
SAND (SP): light yellowish brown (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded, predominantly fine; medium sorted; contains quartz, feldspar and
amphibole.
15 15
SAND (SP): olive (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded,
predominantly fine; well sorted; contains quartz, feldspar and amphibole.
20 20
SANDY SILT (ML): olive (5Y 5/3), 70% silt; 30% fine to medium grained sand, subangular
to subrounded; contains quartz, feldspar and amphibole; interbed.
SAND (SP): light yellowish brown (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded; medium sorted; contains quartz, feldspar and amphibole; gray
o interbeds. o
25 25
SAND (SP): olive (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded,
/ predominantly fine; well sorted; contains quartz, feldspar and amphibole.
30 | SILTY SAND (SM): gray (5Y 5/1), 85% fine grained sand, subangular to subrounded; 15% 30
silt; medium sorted; dry sample; contains quartz, feldspar and amphibole; ; powdery. /_ ]
SAND (SP): light yellowish brown (2.5Y 6/4), 100% medium grained sand, subangular to s
— subrounded; medium sorted; contains quartz, feldspar and amphibole.
S SAND (SW): light yellowish brown (2.5Y 6/4), 100% fine to coarse grained sand, subangular
35 to subrounded, predominantly medium to coarse; poorly sorted; contains quartz, feldspar, _35
mica and amphibole.
40 _40
45 45
50 50

Geoscience Support Services, Inc.

*Zone test details are for CX-B2WQ, approximately 60 ft west of CX-B2
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BOREHOLE LITHOLOGIC LOG (continued)

CLIENT
PROJECT NUMBER

California American Water | LOCATION

13017-13 | Marina, CA

Appendix A

Depth
bgs GAMMA CLID
(feet) (GAPI) (mmho/m)
0 110 1500 0

Zone
Test

Lithologic Log

Graphic NOTE: Grain size distribution percentages are approximate. Material code

Log (e.g. SP) reference Unified Soil Classification visual method.
Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

Depth

(feet)

Sample
Type

100

105

SIEVE

Zone
#4

SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to medium grained sand,
subangular to subrounded; trace silt; poorly sorted; contains quartz, feldspar, mica and
amphibole.

SC:
39,657
uS/cm

SAND (SP): light olive brown (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; trace silt; well sorted; contains quartz, feldspar, mica and amphibole; higher
mica content.

SILTY SAND (SM): light olive brown (2.5Y 5/3), 85% fine grained sand, subangular to
subrounded, predominantly very fine grain; 15% silt; trace fine gravel up to 12 mm, rounded,
at 76 ft; trace clay, clay lenses; well sorted; contains quartz, feldspar, mica and amphibole;
altered shell fragments at 75 ft.

== GRAB

SAND WITH GRAVEL (SP): light olive brown (2.5Y 5/3), 80% fine grained sand, subangular
to subrounded; 15% fine to coarse gravel up to 25 mm, subangular to subrounded, rounded;
5% clay, clay lenses; trace silt; well sorted; contains quartz, feldspar, mica and amphibole;
altered minerals.

SAND (SP): light olive brown (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded, predominantly very fine grain; trace silt; well sorted; contains quartz, feldspar,

\_mica and amphibole; trace shell fragments at 86 to 87 ft.

SAND (SP): olive (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded;
medium sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown (2.5Y 5/6), 95% medium to coarse grained sand, subangular
to rounded, predominantly coarse grain; 5% fine to coarse gravel up to 35 mm, rounded, at

\_90 to 91.1 ft; medium sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole; alteration visible

with rusty coloration at 93.3 ft.

SAND (SP): light yellowish brown (2.5Y 6/4), 100% fine to coarse grained sand, subangular
to rounded; trace fine to coarse gravel up to 35 mm, rounded; poorly sorted; contains quartz,

_—

feldspar, mica and amphibole.

95

Zone|
#3

SAND (SP): light olive brown (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; trace fine to coarse gravel up to 37 mm, subangular to subrounded; well sorted;
contains quartz, feldspar, mica and amphibole; moderately cemented sand and gravel at

96.4-96.8 ft.

=] GRAB

SAND (SP): light olive brown (2.5Y 5/3), 90% fine to coarse grained sand, subangular to
rounded, predominantly medium and coarse; 10% fine to coarse gravel up to 45 mm,
subangular to rounded; poorly sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded, medium and coarse grain interbeds; trace clay, green-gray clay balls at 102.4
to 103.2 ft; poorly sorted; contains quartz, feldspar, mica and amphibole; clay and alteration
at 100 ft.

Geoscience Support Services, Inc.

*Zone test details are for CX-B2WQ, approximately 60 ft west of CX-B2
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Appendix A

BOREHOLE NAME =
oX-B2 BOREHOLE LITHOLOGIC LOG (continued)
CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA
Lithologic Log
Depth Zone  Graphi L o . . Depth s I
bgs GAMMA CLID phic NOTE: Grain size distribution percentages are approximate. Material code bgs ample
(feet)  (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feety ~ 1YPE
0 110 1500 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.
SILTY SAND (SM): light olive brown (2.5Y 5/3), 85% fine grained sand, subangular to
subrounded, very fine grain; 15% silt; well sorted; contains quartz, feldspar, mica and
amphibole; shell fragments at 114.2 and 115.8 ft.
SC:
40173| - -
11 uSfem 110)
i 115
—<" SIEVE
SAND WITH GRAVEL (SP): olive brown (2.5Y 4/4), 70% fine to coarse grained sand,
| subangular to rounded; 30% fine to coarse gravel up to 30 mm, rounded; poorly sorted;
. o \_contains quartz, feldspar, mica and amphibole. B
1120 | | CLAY (CL): olive (5Y 5/3), 100% clay, high plasticity; trace coarse gravel up to 55 mm, at 120]
119-120 ft; alteration visible with rusty coloration at 121 to 121.6 ft.
SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to medium grained sand,
S subangular to subrounded; medium sorted; contains quartz, feldspar, mica and amphibole. S
125 125|
130 130
=< cRAB
1135 135
1140 SAND (SP): light yellowish brown (2.5 6/4), 100% fine grained sand, subangular to 140)
subrounded; well sorted; contains quartz, feldspar, mica and amphibole. ,
—= SIEVE
CLAYEY SAND (SC): light yellowish brown (2.5Y 6/4), 75% fine grained sand, subangular .
to subrounded; 25% clay, clay lenses; well sorted; weak cementation; contains quartz,
s feldspar, mica and amphibole; with visible alteration. e
145 SILTY SAND (SM): light olive brown (2.5Y 5/4), 85% fine grained sand, subanguiar to 145
subrounded; 15% silt; trace fine to coarse gravel up to 55 mm, well rounded, at 143.8 ft; o
trace clay, clay lenses; well sorted; contains quartz, feldspar, mica and amphibole.
SAND WITH CLAY (SP-SC): light olive brown (2.5Y 5/3), 85% fine to medium grained o
sand, subangular to subrounded, trace coarse; 10% clay, clay chips; 5% fine gravel upto 19 | ----
o mm, subangular to subrounded; medium sorted; contains quartz, feldspar, mica and o
150 amphibole; with visible alteration; complex sample. 150
SAND (SP): light olive brown (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole; trace 40 mm e
cemented sand piece at 149.8 ft. S
SAND (SP): light olive brown (2.5Y 5/4), 100% fine grained sand, subangular to o
subrounded; well sorted; contains quartz, feldspar, mica and amphibole. /_
155 SAND (SP): dark yellowish brown (10YR 4/6), 100% fine grained sand, subangular to 155 GRAB
1 subrounded, cemented sand balls; trace clay; well sorted; contains quartz, feldspar, mica =
and amphibole; alteration visible with rusty coloration at 153.3 ft.
. SILTY SAND (SM): yellowish brown (10YR 5/4), 70% fine grained sand, subangular to .
160 1 subrounded; 30% silt; well sorted; contains quartz, feldspar and amphibole. /160
CLAY (CL): light olive brown (2.5Y 5/3), 100% clay, high plasticity; very dense.

Geoscience Support Services, Inc.

*Zone test details are for CX-B2WQ, approximately 60 ft west of CX-B2
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BOREHOLE NAME =
oX-B2 BOREHOLE LITHOLOGIC LOG (continued)
CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA
Lithologic Log
Depth Zone  Graphi L . . . Depth s I
bgs GAMMA CLID phic NOTE: Grain size distribution percentages are approximate. Material code bgs ample
(feet)  (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feety ~ 1YPE
0 110 1500 0 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.
) Zone|
#2 SAND (SP): light olive brown (2.5Y 5/3), 100% fine grained sand, subangular to
S subrounded; well sorted; contains quartz, feldspar, mica and amphibole. S
165 165|
SC:
21,620( - - o
uS/cm B —<" GRAB
170 170|
CLAY WITH SAND (CL): light olive brown (2.5Y 5/3), 85% clay, medium plasticity; 15% fine
grained sand, subangular to subrounded; contains quartz, feldspar and mica; some rust
colored alteration; moderate cementation.
SAND WITH CLAY (SP-SC): light yellowish brown (2.5Y 6/3), 90% fine grained sand,
L subangular to subrounded; 10% clay; trace fine gravel up to 14 mm, subangular to L
175 subrounded; well sorted; contains quartz, feldspar, mica and amphibole. 175
s CLAYEY SAND (SC): brown (10YR 4/3), 70% fine grained sand, subangular to subrounded; e
1180 | 30% clay; well sorted; contains quartz, feldspar, mica and amphibole. 180
S SAND (SP): yellowish brown (10YR 5/4), 100% fine grained sand, subangular to S
185 subrounded, predominantly very fine grain; trace silt; well sorted; contains quartz, feldspar, 185|
mica and amphibole; with visible alteration.
SANDY CLAY (CL): dark yellowish brown (10YR 4/4), 60% clay, low plasticity, soft; 40%
o fine grained sand, subangular to subrounded; wet sample; contains quartz, feldspar and -
1190 | amphibole; trace cemented sandy clay balls. 190,
SANDY CLAY (CL): light olive brown (2.5Y 5/4), 60% clay, no plasticity, hard/dense; 40%
s fine grained sand, subangular to subrounded; moderate cementation; contains quartz,
1195 feldspar and amphibole; some visible alteration. 195
SAND (SP): light olive brown (2.5Y 5/3) and brown (7.5YR 4/4), 100% fine grained sand,
subangular to subrounded; trace silt; well sorted; contains quartz, feldspar, mica and
amphibole; with visible alteration; transition from olive to brown; laminations.
200 200
SIEVE
205 205
= ss
. PTS
== ss
1210 210
SANDY CLAY (CL): strong brown (7.5YR 4/6), 70% clay, hard; 30% fine grained sand,
subangular to subrounded; moderate cementation; contains quartz, feldspar, mica and
amphibole; rust colored alteration/laminations.
'2'1'5 4~ CLAY (CL): light yellowish brown (2.5Y 6/3) and olive gray (5Y 4/2), 100% clay; with 215
e Zore \ visible alteration; 1 in. dark reddish gray layer at 212.2 ft. /_—
# SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to medium grained sand, S
subangular to rounded; trace fine to coarse gravel up to 48 mm, rounded, at 218 ft; trace
clay; poorly sorted; contains quartz, feldspar, mica and amphibole.

Geoscience Support Services, Inc.

*Zone test details are for CX-B2WQ, approximately 60 ft west of CX-B2
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Appendix A

BOREHOLE NAME =
oX-B2 BOREHOLE LITHOLOGIC LOG (continued)
CLIENT California American Water | LOCATION
PROJECT NUMBER 13017-13 | Marina, CA
Lithologic Log
Depth Zone  Graphi L . . . Depth s I
bgs GAMMA CLID phic NOTE: Grain size distribution percentages are approximate. Material code bgs ample
(feet)  (GAPI) (mmhofm)  Test  Log (e.g. SP) reference Unified Soil Classification visual method. (feety ~ 1YPE
0 110 1500 0 Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.
220 220
uS/cm
a SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to coarse grained sand, angular to
subrounded; trace fine to coarse gravel up to 23 mm, rounded; poorly sorted; contains
quartz, feldspar, mica and amphibole; trace rounded cobbles up to 80 mm at 223.8 ft.
225 R . — 225
1 SILT (ML): light olive brown (2.5Y 5/4), 100% silt, dense; trace fine grained sand, ==
subangular to subrounded; contains mica; with visible alteration.
230 ] 230
CLAY (CL): light olive brown (2.5Y 5/3), 100% clay, no plasticity, dense.
. SILT (ML): olive gray (5Y 5/2), 100% silt; trace fine grained sand, subangular to .
235 subrounded; trace clay; thin interbeds of clay and fine sand. 235
240 | CLAY (CL): olive (5Y 5/3), 100% clay, very dense. 240
CLAY (CL): dark greenish gray (10Y 4/1) and greenish black (10Y 2.5/1), 100% clay, very
dense; the blue clay.
245 ] 245
CLAY (CL): olive (5Y 5/3), 100% clay, very dense; many thin rust colored laminations.
SAND (SP): olive (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded,
trace cemented sand balls to 19 mm; trace fine gravel up to 9 mm, subangular to
S N subrounded; medium sorted; contains quartz, feldspar, mica and amphibole; rusty alteration .
250 2] \_points. 250
/| SANDY CLAY (CL): olive gray (5Y 5/2), 70% clay; 30% fine grained sand, subangular to
. subrounded, interbedded; moderate cementation; contains quartz, feldspar, mica and
\ amphibole; with visible alteration; rust colored alteration.
SAND WITH GRAVEL (SP): light olive brown (2.5Y 5/4), 70% fine to coarse grained sand,
o subangular to subrounded; 30% fine to coarse gravel up to 45 mm, well rounded; trace clay,
255 clay balls; poorly sorted; contains quartz, feldspar, mica, amphibole, and other; weakly 256
1 cemented sand with gravel, some alteration. /_ =
SAND (SP): light yellowish brown (2.5Y 6/3), 100% medium to coarse grained sand, S
: subangular to subrounded; trace fine to coarse gravel up to 19 mm, well rounded; poorly
\_sorted; contains quartz, feldspar and amphibole.
CLAY (CL): olive gray (5Y 5/2), 100% clay, no plasticity, very dense; alteration visible with
o rusty coloration at 257 to 261 ft. o
260 ] 260) =] PTS
265 ] 265|
CLAY (CL): very dark greenish gray (5GY 3/1), 100% clay, no plasticity, dense; friable. ss
CLAY (CL): olive gray (5Y 5/2) and dark gray (5Y 4/1), 100% clay, no plasticity, dense;
some alteration, especially at sand/clay interface.
270 _lecee.e.e.e]  SAND (SW): olive (5Y 5/3), 90% fine to coarse grained sand, subangular to rounded; 10% 270
Jeteleleed  fine to coarse gravel up to 54 mm, well rounded; poorly sorted; wet sample; contains quartz,
0%0%6%0%0%6 feldspar, mica, amphibole, and other.
XN SIEVE

Geoscience Support Services, Inc.

*Zone test details are for CX-B2WQ, approximately 60 ft west of CX-B2
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BOREHOLE NAME
CX-B2
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BOREHOLE LITHOLOGIC LOG (continued)

CLIENT
PROJECT NUMBER

California American Water | LOCATION
13017-13 | Marina, CA

Appendix A

Depth
bgs GAMMA CLID
(feet) (GAPI) (mmho/m)
0 110 1500

o

Lithologic Log

Zone  Graphic NOTE: Grain size distribution percentages are approximate. Material code
Test Log (e.g. SP) reference Unified Soil Classification visual method.
Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

Depth
bgs
(feet)

Sample
Type

275

280

285

290

295

300

305

N0 0 GRAVEL WITH SAND (GP): light yellowish brown (2.5Y 6/3), 70% fine to coarse gravel up
AN Y \ to 72 mm, well rounded, predominantly coarse; 30% fine to coarse grained sand, subangular

to rounded; poorly sorted; wet sample; contains quartz, feldspar, mica, amphibole, and
other; includes well rounded quartz gravel.

ol

27

SAND WITH CLAY AND GRAVEL (SP-SC): light olive brown (2.5Y 5/3), 75% fine to coarse
.1 grained sand, subangular to rounded, predominantly medium to coarse grain; 15% fine to
coarse gravel up to 52 mm, well rounded; 10% clay; poorly sorted; wet sample; contains

\ quartz, feldspar, mica, amphibole, and other; with some visible alteration.

|\ CLAY (CL): light olive brown (2.5Y 5/3), 100% clay, medium plasticity; trace fine to coarse
gravel up to 22 mm, subangular to rounded, interbeds.

GRAB

SAND WITH CLAY AND GRAVEL (SP-SC): light yellowish brown (2.5Y 6/3), 75% fine to
medium grained sand, subangular to rounded; 15% fine to coarse gravel up to 58 mm, well
rounded; 10% clay; poorly sorted; contains quartz, feldspar, mica, amphibole and other;
transition of sand with trace gravel and clay to sand with clay and gravel.

285

SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to medium grained sand,
\ subangular to subrounded; well sorted; contains quartz, feldspar, mica, amphibole and other.

e

CLAYEY SAND (SC): light yellowish brown (2.5Y 6/3), 75% fine to coarse grained sand,
subangular to subrounded; 15% clay, clay balls; 10% fine to coarse gravel up to 40 mm, well
rounded; poorly sorted; contains quartz, feldspar, mica, amphibole and other; 5 in. sandy
clay layers at 286.6 and 288.3 ft.

SAND (SP): light yellowish brown (2.5Y 6/3), 85% fine to coarse grained sand, subangular
to subrounded; 10% fine to coarse gravel up to 28 mm, well rounded; 5% clay, clay balls;
poorly sorted; contains quartz, feldspar, mica, amphibole and other.

290

SAND WITH CLAY AND GRAVEL (SP-SC): light olive brown (2.5Y 5/3), 65% fine to coarse
grained sand, subangular to subrounded, predominantly medium to coarse grained; 25%
fine to coarse gravel up to 60 mm, well rounded; 10% clay, clay/sandy clay balls; trace
cobbles up to 80mm; poorly sorted; moderate cementation; contains quartz, feldspar, mica,
amphibole and other; with visible alteration.

CLAY (CL): light olive brown (2.5Y 5/4), 100% clay, medium plasticity; dense brown clay.

~

SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to medium grained sand,
subangular to subrounded; trace fine gravel up to 17 mm, subangular to subrounded;
medium sorted; contains quartz, feldspar, mica, amphibole and other.

[

SAND (SP): light yellowish brown (2.5Y 6/4), 90% fine to coarse grained sand, subangular
to rounded; 10% fine to coarse gravel up to 50 mm, well rounded; trace cobbles up to
80mm; poorly sorted; contains quartz, feldspar, mica, amphibole and other; with visible
alteration.

300

SAND WITH GRAVEL (SP): pale yellow (2.5Y 7/4), 85% coarse grained sand, subrounded
to well rounded, trace medium grain; 15% fine to coarse gravel up to 26 mm, well rounded;
medium sorted; wet sample; contains quartz, feldspar, mica, amphibole and other.

== GRAB

SAND WITH GRAVEL (SP): olive gray (5Y 4/2), 80% coarse grained sand, subrounded to
rounded; 20% fine to coarse gravel up to 43 mm, well rounded; medium sorted; wet sample;
contains quartz, feldspar, mica, amphibole and other.

305

CLAYEY SAND WITH GRAVEL (SC): light yellowish brown (2.5Y 6/4), 70% fine to coarse
grained sand, subangular to rounded; 15% fine to coarse gravel up to 45 mm, rounded; 15%
clay, clay balls; poorly sorted; wet sample; contains quartz, feldspar, mica, amphibole and
other.

Bottom of borehole at 307 feet.

Geoscience Support Services, Inc.

*Zone test details are for CX-B2WQ, approximately 60 ft west of CX-B2
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GEOSCIENC P.O. Box 220 WELL LOCATION MAP
Claremont, CA 91711
Telephone: (909) 451-6650 D R A F I
Fax: (909) 451-6638
www.gssiwater.com N
WELL NUMBER
CLIENT RBF/Cal Am | LOCATION
PROJECT NUMBER 13027-14 | Marina, CA
REPORT DATE 28-Aug-2015 CEMEX
DRILLING CONTRACTOR Boart Longyear |LOGGED BY
DRILLER ECW, MS, CS, NRR MAP SCALE: 100 ft:1 in.
DRILLING SCREEN / TOP DEPTH | BOTTOM DEPTH| LENGTH MATERIAL WALL DIAMETER SCREEN PERF. SIZE
RIG TYPE Foremost DR-40 BLANK (ft bgs) (ft bgs) () THICKNESS (in.) (in.) TYPE (in.)
PSS Reverse Circulation |  Blank 0 44 140 | 2507SS 0.25 18/1D
ki Grab | Screen m 76 105 | 2507SS 0.25 18/1D Ful-Flo 0.06
DANEIER 30/28/26/24in | Blank 76 109 100 | 2507SS 0.25 18/1D
EVAT. 30.9 | Blank 109 112 5 2507 SS 0.25 14/1D
LORUATION 332 | Screen 112 115 10 | 25078S 0.25 1411D Ful-Flo 0.06
Ny 12/30/14 | Blank 115 125 20 | 2507SS 0.25 1411D
e 3/14/15 | Screen 125 193 310 | 2507SS 0.25 14/1D Ful-Flo 0.06
Blank 193 234 14 2507 SS 0.25 14/1D
Depth Zone Graphic . L thholog|c LOg . ) Depth Sieve  Dril
o BT A R I e b sampe o
(feet) = Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts. (feet)  Number (ft/h)
SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to medium 1
..... grained sand, subangular to subrounded; medium sorted; contains
quartz, feldspar and amphibole.
15 Blank casing 5
SAND (SP): light brownish gray (2.5Y 6/2), 100% fine to medium
..... grained sand, subangular to rounded; trace fine to coarse gravel up to
32mm, subangular to rounded; medium sorted; contains quartz,
..... feldspar and amphibole.
|10 Cement seal— 10
SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to medium
..... grained sand, subangular to rounded; medium sorted; contains
quartz, feldspar and amphibole.
15 15
SAND (SP): light brownish gray (2.5Y 6/2), 100% fine to coarse
..... grained sand, angular to rounded, trace coarse, trace angular; trace
fine to coarse gravel up to 23mm, angular to rounded; medium sorted;
»»»»» contains quartz, feldspar and amphibole.
””” SAND (SP): light brownish gray (2.5Y 6/2), 95% fine to coarse
1 20 grained sand, angular to rounded, trace coarse; 5% cobbles; trace 20
fine to coarse gravel up to 75mm, angular to rounded; poorly sorted;
»»»»» contains quartz, feldspar, mica and amphibole, cobbles to 85 mm;
trace shell fragments to 34 mm.
””” SAND (SP): pale yellow (2.5Y 7/4), 100% fine to coarse grained
sand, angular to subrounded, predominantly medium; trace fine
""" gravel up to 14mm, angular to subrounded; well sorted; contains
,,,,, quartz, feldspar and amphibole.
25 25
SAND (SP): pale yellow (2.5Y 7/4), 100% fine to medium grained
..... sand, subangular to subrounded, more fine than previous sample;
medium sorted; contains quartz, feldspar and amphibole.
””” SAND (SP): light yellowish brown (2.5Y 6/4), 100% fine to coarse
..... grained sand, subangular to subrounded; medium to well sorted;
30 contains quartz, feldspar and amphibole. 30
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Appendix A

Depth
bgs
(feet)

Lithologic Log

. Zone Graphic NOTE: Grain size distribution percentages are approximate. Material code
(continued) Test Log (e.g. SP) reference Unified Soil Classification visual method.
Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

Depth Sieve Drill
bgs Sample Rate
(feet)  Number (ft/hr)

SAND (SP): pale yellow (2.5Y 7/4), 100% fine to coarse grained
sand, subangular to subrounded, finer than previous sample; trace
fine gravel up to 5mm, subangular to subrounded; medium to well
sorted; contains quartz, feldspar and amphibole.

»»»»» Blank casing

»»»»» Cement seal—

SAND (SP): light olive brown (2.5Y 5/4), 100% fine to coarse grained
sand, subangular to subrounded; trace fine gravel up to 13mm,
subangular to subrounded; well sorted; contains quartz, feldspar and
amphibole.

SAND (SP): light olive brown (2.5Y 5/4), 100% fine to coarse grained
sand, subangular to subrounded, predominantly medium to coarse;
trace fine gravel up to 7mm, subangular to subrounded; well sorted;
contains quartz, feldspar and amphibole.

SAND (SP): light olive brown (2.5Y 5/3), 100% fine to coarse grained
sand, subangular to subrounded, predominantly medium to coarse;
trace fine gravel up to 12mm, subangular to subrounded; medium to
well sorted; contains quartz, feldspar and amphibole.

SAND (SP): light yellowish brown (2.5Y 6/4), 100% fine to coarse
grained sand, angular to subrounded, predominantly medium; trace
fine to coarse gravel up to 38mm, angular to subrounded; medium to
well sorted; contains quartz, feldspar, mica and amphibole.

Well screen

SAND (SP): pale yellow (2.5Y 7/4), 100% fine to coarse grained
sand, angular to subrounded, predominantly medium; trace fine
gravel up to 18mm, angular to subrounded; medium to well sorted;
contains quartz, feldspar, mica and amphibole.

SAND (SP): light yellowish brown (2.5Y 6/4), 100% fine to coarse
grained sand, angular to subrounded, predominantly fine to medium;
trace fine to coarse gravel up to 28mm, angular to subrounded;
medium to well sorted; contains quartz, feldspar, mica and amphibole.

55

60

SAND (SP): yellowish brown (10YR 5/4), 100% fine to medium
grained sand, subangular to subrounded, more fine than previous
sample; well sorted; contains quartz, feldspar and amphibole.

65

SAND (SP): yellowish brown (10YR 5/4), 100% fine to coarse grained
sand, subangular to subrounded; trace fine to coarse gravel up to
40mm, subangular to subrounded; medium to well sorted; contains
quartz, feldspar, mica and amphibole.

70

SAND (SP): light olive brown (2.5Y 5/3), 100% fine to coarse grained
sand, subangular to subrounded; trace fine to coarse gravel up to
30mm, subangular to subrounded; medium to well sorted; contains
quartz, feldspar, mica and amphibole.
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Depth
bgs
(feet)

(continued)

Lithologic Log

NOTE: Grain size distribution percentages are approximate. Material code
(e.g. SP) reference Unified Soil Classification visual method.
Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

Zone Graphic
Test Log

Depth
bgs
(feet)

Sieve
Sample
Number

Drill
Rate
(ft/hr)

Well screen

Filter pack—

Blank casing

SAND (SP): light olive brown (2.5Y 5/3), 100% fine to medium
grained sand, subangular to subrounded, trace medium; trace silt;
well sorted; contains quartz, feldspar, mica and amphibole, trace
siltstone.

SAND (SP): light olive brown (2.5Y 5/3), 100% fine to coarse grained
sand, subangular to subrounded, trace medium to coarse; trace fine
gravel up to 8mm, subangular to subrounded; trace silt; well sorted;
contains quartz, feldspar, mica and amphibole, trace siltstone.

SAND WITH SILT (SP-SM): light olive brown (2.5Y 5/3), 90% fine to
coarse grained sand, subangular to subrounded, predominantly fine
with trace coarse; 10% silt; trace fine gravel up to 8mm, subangular to
subrounded:; trace clay, clayballs; medium sorted; contains quartz,
feldspar, mica and amphibole, trace siltstone.

SAND WITH SILT (SP-SM): light olive brown (2.5Y 5/3), 90% fine to
medium grained sand, subangular to subrounded, predominantly fine;
10% silt; medium sorted; contains quartz, feldspar, mica and
amphibole, trace siltstone.

SAND WITH SILT (SP-SM): light olive brown (2.5Y 5/3), 90% fine to
medium grained sand, subangular to subrounded, predominantly fine;
10% silt; trace fine to coarse gravel up to 20mm, subangular to
subrounded; medium sorted; contains quartz, feldspar, mica and
amphibole, trace siltstone.

SAND (SP): grayish brown (2.5Y 5/2), 100% fine to coarse grained
sand, angular to subangular; trace fine gravel up to 8mm, angular to
subangular; medium sorted; contains quartz, feldspar, mica and
amphibole.

100

SAND (SP): light yellowish brown (2.5Y 6/4), 90% fine to coarse
grained sand, subangular; 10% fine to coarse gravel up to 30mm,
subangular; poorly sorted; contains quartz, feldspar, mica and
amphibole, trace chert.

105

SAND WITH GRAVEL (SP): light yellowish brown (2.5Y 6/3), 80%
fine to coarse grained sand, angular to subangular; 20% fine to
coarse gravel up to 54mm, angular to subangular; poorly sorted;
contains quartz, feldspar, mica and amphibole, trace chert.

110

SAND (SP): light olive brown (2.5Y 5/3), 100% fine to coarse grained
sand, subangular to subrounded, trace coarse; trace fine to coarse
gravel up to 30mm, subangular to subrounded; trace silt; medium
sorted; contains quartz, feldspar, mica and amphibole, trace chert.

Well screen

115

115

Geoscience Support Services, Inc.

Appendix A-




GDT 8/28/15

GEOSCIENCE.

L.GPJ

ON LOG TEST SLANT WEL

WELL CONSTRUCTI

P.O. Box 220
Claremont, CA 91711

GEOSCIENC
N

Fax: (909) 451-6638
www.gssiwater.com

WELL NUMBER
Test Slant Well

Telephone: (909) 451-6650

BOREHOLE LITHOLOGIC LOG (continued)

RBF/Cal Am
13027-14

CLIENT

PROJECT NUMBER Ma

LOCATION

rina, CA

Appendix A

Depth
bgs
(feet)
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Test

Graphic

(continued) Log

Lithologic Log
NOTE: Grain size distribution percentages are approximate. Material code
(e.g. SP) reference Unified Soil Classification visual method.
Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

Depth
bgs
(feet)

Sieve
Sample
Number

Drill
Rate
(ft/hr)

SAND (SP): light olive brown (2.5Y 5/3), 100% fine to medium
grained sand, subangular to subrounded; trace silt; well sorted;
contains quartz, feldspar, mica and amphibole.

120

Blank casing

SAND (SP): light olive brown (2.5Y 5/3), 100% fine to medium
grained sand, subangular to subrounded; trace silt; well sorted;
contains quartz, feldspar, mica and amphibole.

125

SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to coarse
grained sand, subangular to rounded, trace medium and coarse; trace
fine gravel up to 13mm, subangular to rounded; trace silt; medium
sorted; contains quartz, feldspar, mica and amphibole.

130

Well screen

SAND (SP): light reddish brown (2.5YR 6/4), 100% fine to medium
grained sand, subangular to subrounded; poorly sorted; contains
quartz, feldspar, mica and amphibole.

SAND (SP): reddish yellow (7.5YR 6/6), 100% fine to medium
grained sand, subangular to subrounded; poorly sorted; contains
quartz, feldspar, mica and amphibole.

140

SAND (SP): light yellowish brown (2.5Y 6/3), 100% fine to medium
grained sand, subangular to subrounded; poorly sorted; contains
quartz, feldspar, mica and amphibole.

145

SAND (SP): light olive brown (2.5Y 5/4), 100% fine to coarse grained
sand, subangular to subrounded, predominantly fine to medium; trace
fine to coarse gravel up to 28mm, subangular to subrounded; trace
clay, clayballs; poorly sorted; contains quartz, feldspar, mica and
amphibole.

SAND (SP): light yellowish brown (2.5Y 6/3), 95% fine to coarse
grained sand, angular to subrounded; 5% fine to coarse gravel up to
33mm, angular to subrounded; trace silt; trace clay, clayballs; poorly
sorted; contains quartz, feldspar, mica and amphibole.

/_150

CLAYEY SAND (SC): light olive brown (2.5Y 5/3), 60% fine to coarse
grained sand, angular to subrounded, predominantly fine; 30% clay,
clayballs, high plasticity; 10% fine to coarse gravel up to 40mm,
angular to subrounded; trace silt; poorly sorted; contains quartz,
feldspar, mica and amphibole.

SAND (SP): olive brown (2.5Y 4/4), 100% fine grained sand, angular
to subrounded; trace fine gravel up to 17mm, angular to subrounded;
well sorted; contains quartz, feldspar, mica and amphibole.

155

SAND (SP): olive brown (2.5Y 4/4), 100% fine grained sand,
subangular to subrounded, trace weak cementation; well sorted;
contains quartz, feldspar, mica and amphibole.
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(continued)
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NOTE: Grain size distribution percentages are approximate. Material code
(e.g. SP) reference Unified Soil Classification visual method.
Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

Depth
bgs
(feet)

Sieve
Sample
Number

Drill
Rate
(ft/hr)

Well screen

Blank casing

200

160

SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
subangular to subrounded; trace silt; trace clay; well sorted; contains
quartz, feldspar, mica and amphibole, trace moderately cemented
silty/clayey sand balls to 20 mm; trace medium plasticity sandy
clayballs.

SILT WITH SAND (ML): light olive brown (2.5Y 5/3), 70% silt; 25%
fine grained sand, subangular to subrounded; 5% clay; moderate
cementation; contains quartz, feldspar, mica and amphibole,

transitions from moderately cemented sandy silt to low plasticity silt
\ w/sand; trace medium plasticity sandy clayballs; trace rusty alteration.

165

.

CLAY (CL): light olive brown (2.5Y 5/3), 80% clay, medium plasticity;

15% silt; 5% fine grained sand, subangular to subrounded, well
sorted; contains quartz, feldspar, mica and amphibole, trace rust
colored alteration; trace moderately cemented silt balls.

SANDY SILT (ML): light olive brown (2.5Y 5/3), 60% silt; 35% fine
grained sand, subangular; 5% clay; contains quartz, feldspar, mica

and amphibole, low plasticity.

SILTY SAND (SM): light olive brown (2.5Y 5/3), 60% fine grained

sand, subangular to subrounded, well sorted; 30% silt; 10% clay,
medium plasticity; trace fine gravel up to 8mm, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and
amphibole.

SILT (ML): light olive brown (2.5Y 5/3), 75% silt; 20% clay, medium

plasticity and weak cementation; 5% fine grained sand, subangular to
subrounded, very fine, well sorted; contains quartz, feldspar, mica and

amphibole.

SAND (SP): light olive brown (2.5Y 5/3), 95% fine to coarse grained
sand, angular to subrounded; 5% silt; trace fine gravel up to 6mm,
angular to subrounded; poorly sorted; contains quartz, feldspar, mica

| and amphibole.

SAND (SP): light olive brown (2.5Y 5/3), 100% fine to coarse grained
sand, angular to subrounded; trace fine gravel up to 12mm, angular to

subrounded; trace silt; poorly sorted; contains quartz, feldspar, mica

and amphibole.

CLAYEY SAND (SC): light olive brown (2.5Y 5/3), 80% fine to coarse
grained sand, angular to subrounded; 15% clay, medium plasticity;
5% silt; trace fine to coarse gravel up to 26mm, angular to

subrounded; poorly sorted; contains quartz, feldspar, mica and

amphibole.

SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
subangular to subrounded; well sorted; contains quartz, feldspar, mica
and amphibole.

SAND WITH GRAVEL (SP): olive brown (2.5Y 4/4), 85% fine to
coarse grained sand, subangular to subrounded; 15% fine to coarse
gravel up to 25mm, subangular to subrounded; trace silt, silt balls;
trace clay, clayballs; poorly sorted; contains quartz, feldspar, mica and

amphibole.

SAND (SP): olive brown (2.5Y 4/4), 100% fine grained sand,
subangular to subrounded; trace silt; trace clay, clayballs; well sorted;
contains quartz, feldspar, mica and amphibole.

SAND (SP): olive brown (2.5Y 4/4), 100% fine to coarse grained
sand, subangular; trace fine gravel up to 16mm, subangular; trace silt;
trace clay; poorly sorted; moderate cementation; contains quartz,
feldspar, mica and amphibole.

190

SAND (SP): brown (10YR 4/3), 100% fine to coarse grained sand,

subangular to subrounded, trace coarse; trace silt; trace clay; well
sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): dark yellowish brown (10YR 4/4), 100% fine to coarse
grained sand, subangular to subrounded, trace coarse; trace silt;
trace clay; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): dark yellowish brown (10YR 4/4), 100% fine to coarse
grained sand, subangular to subrounded, trace coarse; trace silt;
trace clay; well sorted; contains quartz, feldspar, mica and amphibole,
trace shell fragments.

SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
subangular to subrounded; trace silt; well sorted; contains quartz,
feldspar, mica and amphibole.

200
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Bottom of borehole at 236 feet.

WELL NUMBER .
Test Slant Well BOREHOLE LITHOLOGIC LOG (Contlnued)
CLIENT RBF/Cal Am | LOCATION
PROJECT NUMBER 13027-14 | Marina, CA
Depth Lith0|09ic LOg Depth Sieve  Drill
. Zone Graphic NOTE: Grain size distribution percentages are approximate. Material code eV I
bgs (continued) Test Log © ified Soil Classification vi bgs ~ Sample Rate
.g. SP) reference Unified Soil Classification visual method.
(feet) Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts. (feet)  Number (ft/h)
SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
vvvvv subangular to subrounded, some weakly cemented fine sand balls;
trace silt; well sorted; contains quartz, feldspar, mica and amphibole.
205 . 205
Blank casing SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
vvvvv subangular to subrounded; trace silt; well sorted; contains quartz,
feldspar, mica and amphibole.
210 Filter pack—= 210
. SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
vvvvv subangular to subrounded; trace silt; well sorted; contains quartz,
feldspar, mica and amphibole.
215 215
SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
vvvvv subangular to subrounded; trace silt; well sorted; contains quartz,
feldspar, mica and amphibole.
220 220
SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
vvvvv subangular to subrounded; trace silt; well sorted; contains quartz,
feldspar, mica and amphibole, low plasticity.
225 225
SAND (SP): olive brown (2.5Y 4/3), 100% fine grained sand,
vvvvv subangular to subrounded; trace silt; well sorted; contains quartz,
feldspar, mica and amphibole, low plasticity.
230 230
235 235|
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