SHEET 1 OF 2

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-21

STATE: California
GROUND SURFACE ELEVATION: 226.6 ft. (NAVD88)
T.O.C ELEVATION: 226.5 ft. (NAVD88)

FEATURE: Groundwater Monitoring
LOCATION: Reach 1B, River Bank Left, Fresno County
BEGUN: 10/24/09 FINISHED: 10/24/09

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,182,805.1 E 6,252,472.3 (NAGD83)
TOTAL DEPTH: 57.5ft.

DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED: 32.0 ft.

(El. 194.45 ft.) 10/24/2009

HOLE LOGGED BY: G. Turlington
REVIEWED BY: J. Vauk

LABORATORY DATA z z
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| el |.osl8% [/.|z25 /. |54 CLASSIFICATION AND
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ALL MEASUREMENTS ARE IN SP/SM 2261} SOIL DESCRIPTIONS CHARACTERIZE
FEET FROM THE GROUND Swg 260 7 SAMPLES FROM DRILL HOLE
SURFACE. 1 72 ASPHALT 5555 MW-09-21B.
MW-09-21 was drilled and | 0.0 to 1.0 feet
completed as a well on 10/03/2009 SP/SM RECENT FILL (Fill)
using hollow stem flight augers and
a wooden plug. — 0.0to 0.4 ft. FILL - POORLY GRADED
2230 SAND WITH SILT, SP/SM:About 80% fine
MW-09-21B was drilled and | to coarse sand, (coarse sand is angular to
continuously sampled on sub-angular); about 10% non-plastic fines
10/24/2009 about five feet to the with rapid dilatancy; about 10% fine, hard to
east from the MW-09-21. 5— 70 very hard gravel; maximum size: 1/2 inches;
dry, light brown, no reaction with HCI; soft
PURPOSE OF HOLE: | consistency; includes grass and roots.
To recover core, collect data to
determine geologic and hydrologic 0.4 to 0.5 ft. ASPHALT: 0.1 feet of asphalt
site conditions, and install a — overlying road base material.
groundwater monitoring well. 233 | 7.2 | 305 | 652 | 43 | NP | NP | 37| SM SM
0.5to 1.0 ft. FILL - WELL GRADED SAND
DRILLED BY: N WITH GRAVEL, (SW)qg: About 60% fine to
USGS Dirill Crew coarse sand; about 35% fine, hard to very
James Huckaby, Driller - hard, rounded to subrounded gravel; about
Jim Rauman, Helper 5% non-plastic fines with rapid dilatancy;
Sam Cummings, Helper maximum size: 1/2 inches; dry, light brown,
10— 78 no reaction with HCI; very soft consistency;
DRILL RIG: road base material.
CME-550 B 215.6 215.6
DRILLING & SAMPLING 1.0to 57.5 ft.
METHODS: . QUATERNARY ALLUVIUM (Qal)
Drill hole DH-09-21 was advanced
using hollow stem flight augers | 30 | 12 | 42 | s36 | 422 | NP | NP 10 | (SP)g (SP)g 1.0to 3.5 ft. POORLY GRADED SAND
(FADC) and a wooden plug from the WITH SILT, SP/SM: About 80% fine to
ground surface to a total depth of coarse sand; about 10% fine, hard to very
52.5 feet. The system uses — hard gravel; about 10% non-plastic fines with
7-5/8-inch O.D, 4-1/4-inch hollow rapid dilatancy; maximum size: 3/4 inches;
stem augers and a wooden 15— 60 2115 2115 dry, light brown, no reaction with HCI; very
(knock-out) plug. soft consistency.
190 | 33 |223 | 773 | 04 | NP | NP | 48 | SM SM
Interval Method — 2104 2104 | Qal 3.5t0 10.9 ft. SILTY SAND, (SM): About
0.0 to 52.5 ft. FADC with 70% fine to coarse sand; about 30% fines
wooden plug with low plasticity, toughness and dry
n strength, and rapid dilatancy; maximum size:
Drill hole DH-09-21B was advanced 3/4 inches; moist, reddish brown, no reaction
using hollow stem flight augers with — with HCI; very soft consistency.
continuous dry core sampling
system (FADC) from the ground Laboratory Data Interval
surface to a total depth of 57.5 feet. 1 3.5t0 10.9 ft.
FADC uses 7-5/8-inch O.D.,
4-1/4-inch 1.D. hollow stem augers, 20— 72 10.9 to 15.0 ft. POORLY GRADED SAND
with a 5-foot-long 3-inch I.D. split WITH GRAVEL (SP)q: About 70% fine to
sample barrel. coarse sand; about 25% fine to coarse,
1 rounded to subrounded gravel; about 5%
Interval Method non-plastic fines with rapid dilatancy;
0.0 to 57.5 ft. - FADC | maximum size: 1.75 inches, dry; tan; no
reaction with HCI; very soft consistency.
DRILLING CONDITIONS AND 33 | 20 [ 53 | 940 | 07 | NP [ NP | 17 | SP-SM SP
DRILLER'S COMMENTS: T Laboratory Data Interval
10.9to 15.0 ft.
MW-09-21 |
0.0 to 52.5 ft. - blind drilled 15.0to 16.1 ft. SILTY SAND, SM: About
52.5 ft. - knocked out wooden plug 80% fine to coarse sand, about 20%
and set well 25— 78 non-plastic fines with rapid dilatancy;
maximum size: coarse sand; dry, light brown,
| no reaction with HCI; very soft consistency.
Laboratory Data Interval
— 15.0to 16.1 ft.
16.1 to 28.9 ft. POORLY GRADED SAND,
N SP: About 100% fine to coarse sand; trace
1976 1976 of fines; maximum size: coarse sand; dry, tan
— - - to white, no reaction with HCI; very soft
100 consistency.
30— 338 | 74 [412 | 588 | 00 | NP | NP | 161 | SM SM L
aboratory Data Interval
1057 105.7 16.1 to 28.9 ft.

COMMENTS:

FADC = Flight Auger Dry Core

HSA = Hollow Stem Auger

NP = Non-plastic
NR = No Recovery
NA = Not applicable

G.S. = Ground surface
b.g.s. = Below the ground surface
T.O.C. = Top of well casing

Well completion information is provided in attached Well
Completion Diagram.
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GEOLOGIC LOG OF DRILL HOLE NO. MW-09-21 SHEET 2 OF 2

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 1B, River Bank Left, Fresno County COORDINATES: N 2,182,805.1 E 6,252,472.3 (NAGD83) GROUND SURFACE ELEVATION: 226.6 ft. (NAVD88)
BEGUN: 10/24/09 FINISHED: 10/24/09 TOTAL DEPTH: 57.5ft. T.0.C ELEVATION: 226.5 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Turlington
AND DATE MEASURED: 32.0ft. (El. 194.45 ft.) 10/24/2009 REVIEWED BY: J. Vauk
LABORATORY DATA z z
%Q ] E
| |, | e|9k 25 5, CLASSIFICATION AND
[ I = w 20 z 9 z 00
NOTES G|y & " al 81|35 5 w|xE |zl o R o Ga
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MW-09-21B — 52.2 | 18.4 [ 70.6 | 294 [ 00 [ NP [ NP | 308 | (ML)s 1953 | (ML)s 195.3 — 28.9to 30.8 ft. SILTY SAND, SM: About
0.0 to 1.0 ft. - refusal at 1.0 foot 100 70% fine to medium sand; about 30%
b.g.s. _ A 4 | non-plastic fines with rapid dilatancy;
1.0 to 2.5 ft. - pilot bit added 3201t (Bl 19445t) maximum size: medium sand; moist; brown,
2.5to0 7.5 ft. - clay, sands, and no reaction with HCI; very soft consistency.
gravel T -
7.5t0 17.5 ft. - material disturbed Laboratory Data Interval
due to gravel rolling in sampler, | | 28.9 t0 30.8 ft.
17.5 to 21.5 ft. - very rough drilling,
cobble in bottom of bit 30.8to 31.2 ft. SILT WITH SAND, (ML)s:
21.5to 22.5 ft. - refusal, pilot bit 35— 88 — About 75% fines with low plasticity and
added toughness, high dry strength, and slow
22.5t0 32.5 ft. - clay, sands, and | | dilatancy; about 25% fine sand; maximum
gravel size: fine sand; moist, brown, no reaction with
32.4 to 57.5 ft. - saturated sand, HCI; hard consistency.
difficult drilling recovery conditions — —
Laboratory Data Interval
DRILL FLUID, RETURN AND 30.8to 31.2 ft.
COLOR: N I
31.2to 52.0 ft. SANDY SILT, s(ML): About
MW-09-21 — - 50% non-plastic fines with rapid dilatancy;
0.0 to 52.5 ft. - None about 50% fine to medium sand; maximum
52.5 ft. - Water was used to fill hole size: medium sand; wet, brown and
before plug was knocked out and 40— 76 ™ reddish-brown laminations from 43.0 to 48.0
well installed. feet, no reaction with HCI; soft consistency.
MW-09-21B Laboratory Data Interval
0.0to 17.5 ft. - None 471 | 50 |521 | 479 [ 00 | NP [ NP | 29.2 [ s(ML) s(ML) 31.2t052.0 ft.
17.5 to 57.5 ft. - Water, no return T —
52.0to 57.5 ft. POORLY GRADED SAND,
WATER LEVEL: | | SP: About 95% fine to coarse sand; about
32.0 ft. b.g.s. on 10/24/2009 5% non-plastic fines with rapid dilatancy;
(MW-09-21) maximum size: coarse sand; wet, brown, no
1 Qal [~ reaction with HCI, very soft consistency.
REASON FOR HOLE
TERMINATION: 45— 54 | Laboratory Data Interval
The holes were terminated upon 52.0to 57.5ft.
successful completion to the target
depths. — - T.D.=575ft.
HOLE COMPLETION: B B
MW-09-21
Well Casing - 0.1 to 31.5 ft. (T.O.C. — —
El. 276.46 ft.)
Dual Pre-pack Screen - 31.5 to 51.5
ft. (Slotted 0.020-inch) N I
Well Screen Filter Pack - #3 Sand
Filter Pack - 26.0 to 51.5 ft. (#3 50— 28 —
Sand)
Bottom Backfill - 51.5 to 52.5 ft.
(Native material caved) 1 I~
Bentonite Seal - 2.0 to 26.0 ft.
Well Protection - flush-mounted i 174.5 174.5 -
18-inch manhole (15/16-inch
hexbolts)
MW-09-21B
MW-09-21B was backfilled with _ |
bentonite hole plug from 1.0 to 57.5
feet b.g.s. Drill cuttings were 65 | 07 | 72 | 928 | 00 | NP | NP | 222 | SP-SM SP
backfilled the hole from ground 56— 62 -
surface to 1.0 feet b.g.s.
169.0 169.0
BOTTOM OF HOLE
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well
HSA = Hollow Stem Auger Completion Diagram.

NP = Non-plastic

NR = No Recovery

NA = Not applicable

G.S. = Ground surface

b.g.s. = Below the ground surface

T.0.C. = Top of well casing
SHEET 2 OF 2 |DRILL HOLE MW-09-21




MW—-09—-21 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 10,/24,2009 HELPER: S. CUMMINGS

TOP OF WELL CASING COORDINATES:
N2182805.1 E6252472.3 (NAD83) ELEVATION 226.5° (NAVDSES)
GROUND SURFACE ELEVATION 226.6° (NAVDS8S)

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%e” hex bolts.

Ground surface 0.0° — —

20 — — — —
—
\ Concrete
v PVC cap
Ground surface 0.0 — — GS £.2266
Top of well casing 014 1.0.C. El. 226.5

Top of bentonite seal 20’

Bentonite
Medium chips

Cert. NSF/ANSI 60

— Well casing
PVC 27 I.D.
Square threads, SCH 40

220" —
. ;@ % Bentonite, 35" TR30
Top of filter pack and 26.0" — 2 time—release pellets

bottom of bentonite seal

Top of screen 315" — | B Filter pack (#3 sand)

Well screen
Pre—packed PVC screen
Outer screen I.D. = 3”
Inner screen I.D. = 2"
Slot size = 0.020”
Square—threaded, SCH 40
Sand pack = #3 sand

PVC cap
Caved soil from borehole wall

Bottomn of screen 51.5" — =
Total depth 52.5" —

?
e
e
A
e
A
A
A
e

*NOT 10 SCALE

NOTES:

[1.0.C. = JTop of well casing, I.D. = Inner Diameter, G.5. = Ground Surface,
El. = Elevation

Excellent well completion with sand around entire screened interval.

Sand backfills the well above the top of bentonite seal, inside the manhole.




FEATURE: Groundwater Monitoring
LOCATION: Reach 1B, River Bank Left, Fresno County

BEGUN: 10/22/09 FINISHED: 10/22/09
DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED: NA

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-22

STATE: California
GROUND SURFACE ELEVATION: 222.8 ft. (NAVD88)

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,183,840.4 E 6,252,462.2 (NAGD83)
TOTAL DEPTH: 57.5ft.

T.0.C ELEVATION:
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222.73 ft. (NAVD88)

HOLE LOGGED BY: G. Turlington
REVIEWED BY: J. Vauk

LABORATORY DATA

>3 g E
T = z
T . E s s| 2= 2= = CLASSIFICATION AND
[ I = w 20 z 9 z 00
NOTES G|y & " al 81|35 5 w|xE |zl o R o Ga
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ALL MEASUREMENTS ARE IN Fill 2223 SOIL DESCRIPTIONS CHARACTERIZE
FEET FROM THE GROUND SAMPLES FROM DRILL HOLE
SURFACE. T 88 MW-09-22B.
MW-09-22 was drilled and | 0.0 to 0.4 feet
completed as a well on 10/03/2009 RECENT FILL (Fill)
using hollow stem flight augers and 361 | 50 |411| 573 | 16 | NP | NP | 31 [ SM SM
a pilot bit. — 0.0to 0.2 ft. FILL - SILTY SAND, SMSoil
graded dirt road, with grass, and roots.
MW-09-22B was drilled and Fill
continuously sampled on T I~ 0.2to 0.4 ft. ASPHALT
10/22/2009 about five feet to the
south from the MW-09-22. 5— 90 s s 0.4 to 57.5 ft.
QUATERNARY ALLUVIUM (Qal)
PURPOSE OF HOLE:
To recover core, collect data to — 0.4to 4.9 ft. SILTY SAND, SM: About 65%
determine geologic and hydrologic fine to coarse sand; about 30% non-plastic
site conditions, and install a fines with rapid dilatancy; about 5% fine, hard
groundwater monitoring well. T to very hard, round to subrounded gravel;
maximum size: 1/2 inches; dry, light brown,
DRILLED BY: - no reaction with HCI; very soft consistency.
USGS Drill Crew 273 | 69 | 342 | 652 | 06 | NP | NP | 32 | SM SM
James Huckaby, Driller Laboratory Data Interval
Jim Rauman, Helper T 0.4t0 4.9 ft.
Sam Cummings, Helper
10~ 82 4.9 toAll.9 ft. SILTY SAND, SM: About
DRILL RIG: 85% fine to coarse sand (mostly fine to
CME-550 medium); about 15% non-plastic fines with
— rapid dilatancy; maximum size: coarse sand;
DRILLING & SAMPLING dry, brown, no reaction with HCI; very soft
METHODS: 210.8 210.8 consistency.
Drill hole DH-08-22 was advanced N
using hollow stem flight augers Laboratory Data Interval
(FADC) and a pilot bit from the i 4910 11.9ft.
ground surface to a total depth of
57.5 feet. FADC uses 7-5/8-inch 76 11.9 to 22.6 ft. POORLY GRADED
0.D., 4-1/4-inch 1.D. hollow stem T GRAVEL WITH SAND, (GP)s:About 50%
augers and a tri-cone pilot bit. fine to coarse, hard to very hard, round to
15 subrounded gravel; about 45% fine to coarse
Interval Method > sand; about 5% non-plastic fines with rapid
0.0 to 57.5 ft. - FADC with pilot bit dilatancy; maximum size: 2.5 inches; dry, light
— brown, no reaction with HCI; very soft
Drill hole DH-08-22B was advanced 72 consistency.
using hollow stem flight augers with
continuous dry core sampling 1 " Laboratory Data Interval
system (FADC) from the ground 65 | 1.9 | 84 | 402 | 514 | NP [ NP 17 | (GP-GM)s (GP)s 11.9 to 22.6 ft.
surface to a total depth of 57.5 feet. |
FADC uses 7-5/8-inch O.D., 22.6to 27.5 ft. SANDY SILT, s(ML): About
4-1/4-inch 1.D. hollow stem augers, 60% fines with low plasticity, toughness and
with a 5-foot-long, 3-inch 1.D. split — dry strength, and slow dilatancy; about 40%
sample barrel. fine to coarse sand (mostly fine and medium);
maximum size: coarse sand; moist to wet,
Interval Method 20— 40 brown, no reaction with HCI; very soft to soft
0.0to 57.5 ft. - FADC consistency.
DRILLING CONDITIONS AND Qal Laboratory Data Interval
DRILLER'S COMMENTS: 22.6t0 27.5ft.
MW-09-22 200.1 200.1 27.5t0 32.5ft. SILT, ML: About 90% fines
0.0 to 52.5 ft. - blind drilled | with low plasticity, toughness and dry
52.5 to 57.5 ft. - pilot bit temporarily strength, and rapid dilatancy; about 10% fine
stuck in augers sand; maximum size: fine sand; moist to wet,
— brown, no reaction with HCI; very soft to soft
MW-09-22B consistency.
0.0 to 22.5 ft. - smooth drilling
22510 27.5 ft. - cobble encountered | 25— 100 | 508 | 13.1 | 63.9 | 36.1 | 0.0 [ 205 | 43 | 185 | s(CL-ML) s(ML) Laboratory Data Interval
27.5 to 42.5 ft. - smooth drilling 27.510 32,5 ft.
42.5 to 52.5 ft. - core dropped out of |
sample barrel 32.5t0 42.5 ft. SILT WITH SAND, (ML)s:
52.5to 57.5 ft. - smooth drilling About 85% fines with low plasticity, toughness
— 1650 1650 and dry strength, and rapid dilatancy; about

15% fine sand; maximum size: fine sand;
moist to wet, brown, no reaction with HCI;
very soft to soft consistency.

COMMENTS:

FADC = Flight Auger Dry Core

HSA = Hollow Stem Auger
NP = Non-plastic
NR = No Recovery

NA = Not applicable

G.S. = Ground surface
b.g.s. = Below the ground surface
T.O.C. = Top of well casing

Well completion information is provided in attached Well
Completion Diagram. Well development information is
provided in attached Monitoring Well Development form.

SHEET 1 OF 2 |DRILL HOLE MW-09-22




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-22 SHEET 2 OF 2

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 1B, River Bank Left, Fresno County COORDINATES: N 2,183,840.4 E 6,252,462.2 (NAGD83) GROUND SURFACE ELEVATION: 222.8 ft. (NAVD88)
BEGUN: 10/22/09 FINISHED: 10/22/09 TOTAL DEPTH: 57.5ft. T.0.C ELEVATION: 222.73 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Turlington
AND DATE MEASURED: NA REVIEWED BY: J. Vauk
LABORATORY DATA z z
%Q ] E
= =
T = s| 2= 2= = CLASSIFICATION AND
= > 1 s |z w O Z| 309 P Qo
NOTES B | wl 0| o 8|32 |6x|E]2 /8|32 /2 |g&
5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
<8 2|25 2(2|2|3%|e8|%a/ § 3/ § |&
x| 8 |8 X X I |a =0 [} [} o
DRILL FLUID, RETURN AND 42.5to 57.1 ft. POORLY GRADED SAND
COLOR: WITH SILT, SP/SM: About 90% fine and
T [~ coarse sand; about 10% non-plastic fines with
753 | 133 [ 886 | 114 | 00 | NP | NP | 237 LOs J )
MW-09-22 100 ML ML rapid dilatancy; trace of fine, hard to very
0.0 to 57.5 ft. - None | | hard, subrounded gravel; maximum size: 1/2
57.5 ft. - Water was used to fill hole 100.2 190.2 inches; moist, brown, no reaction with HCI;
before pilot bit was retracted and * - very soft consistency.
during well installation. — -
Laboratory Data Interval
MW-09-22B 42.5t0 57.1 ft.
0.0 to 27.5 ft. - None T I~
27.5to 57.5 ft. - Water, no return 57.1to 57.5 ft. LEAN CLAY WITH SAND,
35— 100 (CL)s: About 85% fines with no to low
WATER LEVEL: plasticity, low toughness and dry strength,
Not Recorded slow dilatancy; about 15% fine to coarse sand
— — (mostly fine to medium); maximum size,
REASON FOR HOLE coarse sand; moist, reddish brown, no
TERMINATION: reaction with HCI; firm consistency.
The drill holes were terminated 7] B
upon successful completion to the (ML)s Laboratory Data Interval
target depths. - - 57.1to 57.5ft.
HOLE COMPLETION:
I I~ T.D.=57.5ft.
MW-09-22
Well Casing - 0.1 to 33.0 ft. (T.O.C. | L
El. 222.73 ft.) 40— 100
Dual Pre-pack Screen - 33.0 to 53.0
ft. (Slotted 0.020-inch) — —
Well Screen Filter Pack - #3 Sand
Filter Pack - 26.0 to 57.5 ft. (#3
Sand and Native material caved) 1 180.2 B
Bentonite Seal - 2.0 to 26.0 ft. .
Well Protection - flush-mounted | I
18-inch manhole (15/16-inch
hexbolts)
MW-09-22B
MW-09-22B was backfilled with 45— 32 L
bentonite hole plug from 1.0 to 57.5
feet b.g.s. Drill cuttings were
backfilled the hole from ground — -
surface to 1.0 feet b.g.s. Qal
O 61 | 46 [107 | 875 | 1.8 | NP | NP | 225 | SW-SM SP/ISM L
55— 100 —
- 165.6 165.6 -
578 | 15.6 [ 73.4 | 266 | 0.0 [ 338 | 96 | 261 | (ML)s 1652 [ (CL)s 165.2
BOTTOM OF HOLE
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well
HSA = Hollow Stem Auger Completion Diagram. Well development information is
NP = Non-plastic provided in attached Monitoring Well Development form.

NR = No Recovery

NA = Not applicable

G.S. = Ground surface

b.g.s. = Below the ground surface

T.0.C. = Top of well casing
SHEET 2 OF 2 |DRILL HOLE MW-09-22




MW—-09-22 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 10,/22,/2009 HELPER: S. CUMMINGS

TOFP OF WELL CASING COORDINATES:
N2183840.4 E6252462.2 (NADB3) ELEVATION 222.7° (NAVDSS)
GROUND SURFACE ELEVATION 222.8° (NAVDSS)

Ground surface 0.0 — —

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%e” hex bolts.

20 — — — —
Concrete
PVC cap
r__ __ GS E..2228
Ground surface. O.O’I = Toc e 597
Top of well casing 0.1
Top of bentonite seal Q_O’I
Bentonite
Medium chips
Cert. NSF/ANSI 60
— Well casing
PVC 2" I.D.
Square threads, SCH 40
22.5" —
Bentonite, %" TR30
time—release pellets
Top of filter pack and 260" —
bottom of bentonite seal = PR o
= Filter pack (#3 sand)
Top of screen 33.0'j p—
j— . ; Well screen
. e — - Pre—packed PVC screen
— Outer screen I.D. = 3"
—— .. Inner screen 1.D. = 2"
— Slot size = 0.020”
— o Square—threaded, SCH 40
o p— ,';} Sand pack = #3 sand
B — A+
fF o+ —_— o+
SEH —
St I — A5 Filter pack (#3 sand) and
e —= e caved soil from borehole wall
e —— %
o+ —_— o+
+ — +
) o+ o+
Bottorn of screen 53.0° — |+, = s PVC cap
+ o+ o+ o+ 4+ 4+ 4
B+ o+ 4+ + 4+ o+ o+ o+
o+ o+ o+ o+ o+ o+ o+ 4
PR A Caved soil from borehole wall
Total depth 575 — bt 2+ s+ o
*NOT 10 SCALE
NOTES:

1.0.C. = Jop of well casing, I.D. = Inner Diameter, G.S. = Ground Surface,

El. = Elevation
Sand backfills the well above the top of bentonite seal, inside the manhole.



FEATURE: Groundwater Monitoring
LOCATION: Reach 1B, River Bank Left, Fresno County

BEGUN: 10/21/09 FINISHED: 10/22/09
DEPTH AND ELEVATION OF WATER LEVEL
(El. 199.98 ft.) 10/21/2009

AND DATE MEASURED: 10.5 ft.

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-23

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,184,135.4 E 6,252,440.0 (NAGD83) GROUND SURFACE ELEVATION: 210.6 ft. (NAVD88)
TOTAL DEPTH: 37.5ft.

SHEET 1 OF 2

STATE: California

T.O.C ELEVATION: 210.48 ft. (NAVD88)
HOLE LOGGED BY: G. Turlington
REVIEWED BY: J. Vauk

LABORATORY DATA z z
%Q ] E
T = <| 9% 25 5, CLASSIFICATION AND
= > 2| s |z |w o z| <0 z 00
NOTES & |uk ol ol @3 |5x|eE|22 [/ 2|32 /28 |g2
slesls|z(8) 2|22 (282888 / 2|58/ 5 |8 PHYSICAL CONDITION
spl 28|22 ¢g|2|2=%|e8(°3/ 4| 3/ & |§”
x| 8 X X X X I |a =0 [} [} o
ALL MEASUREMENTS ARE IN SOIL DESCRIPTIONS CHARACTERIZE
FEET FROM THE GROUND SAMPLES FROM DRILL HOLE
SURFACE MW-09-23B.
100 ] 224| 38 [262| 730 | 08 | NP | NP | 05 | SM SM B
MW-09-23 was drilled and 0.0 to 37.5ft.
completed as a well on 10/02/2009 QUATERNARY ALLUVIUM (Qal)
using hollow stem flight augers and N 208.3 208.3 ~
a pilot bit. 0.0to 2.2 ft. SILTY SAND, SM About 85%
medium sand; about 15% non-plastic fines
MW-09-23B was drilled, — — with rapid dilatancy; trace of fine, hard to very
continuously sampled, and hard, rounded to subrounded gravel;
completed as a well on 10/21/2009 maximum size: 1/2 inches; dry, tan, no
about five feet to the west from _| | reaction with HCI; soft consistency; material
MW-09-23. has been disturbed by road grading, and soil
contains landscaping bark from 0.0 to 0.1 feet
PURPOSE OF HOLE: of depth.
To recover core, collect data to 5= 20 —
determine geologic and hydrologic Laboratory Data Interval
site conditions, and install a 32 | 09 | 41 | 259 | 700 | NP | NP | 15 | (GW)s (GP)s 0.1to 2.2 ft.
groundwater monitoring well. T —
2.2t0 9.0 ft. POORLY GRADED GRAVEL
DRILLED BY: WITH SAND, (GP)s: About 70% fine to
USGS Drill Crew — - coarse (mostly coarse), hard to very hard,
James Huckaby, Driller rounded to subrounded gravel; about 25%
Jim Rauman, Helper fine to coarse sand; about 5% non-plastic
Sam Cummings, Helper | | fines; maximum size: 3 inches; dry, light
brown; no reaction with HCI; very soft
DRILL RIG: consistency.
CME-550 48 2015 2015
T I~ Laboratory Data Interval
DRILLING & SAMPLING 2.2t0 9.0 ft.
METHODS:
Drill hole DH-09-23 was advanced 10 — 9.0to 13.5ft. POORLY GRADED SAND
using hollow stem flight augers A 4 WITH GRAVEL, (SP)g: About 80% fine to
(FADC) and a pilot bit from the host (Bl 19998 1t) coarse sand; about 15% fine to coarse
ground surface to a total depth of - I~ (mostly fine), hard to very hard, subrounded
37.0 feet. FADC uses 7-5/8-inch 16 | 56 | 23 | 7.9 | 669 | 252 | NP [ NP | 7.0 | (SW-SM)g (SP)g to rounded gravel; about 5% non-plastic fines;
0.D., 4-1/4-inch 1.D. hollow stem maximum size: 1/2 inches; moist to wet, light
augers and a tri-cone pilot bit. | Qal |- brown, no reaction with HCI; very soft
consistency.
Interval Method
0.0 to 37.0 ft. - FADC with pilot bit Laboratory Data Interval
N ~ 0.9 to 13.5 ft.
Drill hole DH-09-23B was advanced 197.0 197.0
using hollow stem flight augers with 12 13.5t0 21.5 ft. POORLY GRADED
continuous dry core sampling — — GRAVEL WITH SAND, (GP)s:About 60%
system (FADC) from the ground fine to coarse, hard to very hard, rounded to
surface to a total depth of 37.5 feet. subrounded gravel; about 35% fine to coarse
FADC uses 7-5/8-inch I.D., 15 L sand; about 5% fines; maximum size: 3.5
4-1/4-inch hollow stem augers, with inches; wet, light brown, no reaction with HCI;
a 5-foot-long, 3-inch I.D. split very soft consistency.
sample barrel.
T 32 B Laboratory Data Interval
Interval Method 13.5t0 21.5 ft.
0.0 to 37.5 ft. - FADC
. I~ 21.5to 22.8 ft. SILTY SAND, SM: About
DRILLING CONDITIONS AND 55% fine to coarse sand (mostly medium to
DRILLER'S COMMENTS: 20 | 04 | 24 | 193 | 783 | NP NP 42 | (GP)s (GP)s coarse); about 45% non-plastic fines; trace of
— I fine, hard to very hard, rounded to
MW-09-23 subrounded gravel; maximum size: 1/2
0.0 to 37.0 ft. - blind drilled inches: wet, dark brown, no reaction with HCI;
37.0 ft. - material sluffed into open | | very soft consistency.
hole while retracting pilot bit, bottom
10 feet was drilled again and a full Laboratory Data Interval
water column was maintained while 21.5t0 22.8 ft.
pilot bit was retracted. 20— 62 —
22.810 24.0 ft. LEAN CLAY, CL: About
MW-09-22B 90% fines with low plasticity, dry strength, and
0.0 to 15.0 ft. - moderately rough — — toughness, and slow dilatancy; about 10%
drilling 189.0 189.0 fine sand; maximum size: fine sand; wet,
15.0 to 17.5 ft. - rough drilling, brown, no reaction with HCI; firm consistency.
material stuck in shoe — I
17.5 to 21.5 ft. - moderately rough 359 | 64 |423 | 564 | 13 | NP | NP | 213)| SM SM Laboratory Data Interval
drilling 22.81024.0 ft.
21.5 to 37.5 ft. - smooth drilling i 1817 1817 |
545 | 384 (929 | 71 | 00 | NP | NP | 269 | ML cL
100 186.5 186.5

COMMENTS: FADC = Flight Auger Dry Core

HSA = Hollow Stem Auger
NP = Non-plastic
NR = No Recovery

NA = Not applicable

G.S. = Ground surface
b.g.s. = Below the ground surface
T.O.C. = Top of well casing

Well completion information is provided in attached Well Completion Diagram.
Well development information is provided in attached Monitoring Well
Development form.

MW-09-23B
TOC Coordinates= N 2184135.0 E 6252446.1 (NAGD83) El. 210.53 (NAVD88)
Groundsurface El.= 210.6 (NAVD88)

|SHEET 1 OF 2 |DRILL HOLE MW-09-23




FEATURE: Groundwater Monitoring
LOCATION: Reach 1B, River Bank Left, Fresno County

BEGUN: 10/21/09 FINISHED: 10/22/09
DEPTH AND ELEVATION OF WATER LEVEL
(El. 199.98 ft.) 10/21/2009

AND DATE MEASURED: 10.5 ft.

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-23

STATE: California
GROUND SURFACE ELEVATION: 210.6 ft. (NAVD88)

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,184,135.4 E 6,252,440.0 (NAGD83)
TOTAL DEPTH: 37.5ft.

T.0.C ELEVATION:

SHEET 2 OF

210.48 ft. (NAVD88)

HOLE LOGGED BY: G. Turlington
REVIEWED BY: J. Vauk

2

LABORATORY DATA

>3 g E
T = z
T . E s s| 2= 2= = CLASSIFICATION AND
[ I = w 20 z 9 z 00
NOTES & &JE " al 81|35 5>< xb | gL o R o Ga
Sl8zls|z|Y|22|2|E9/22188 )/ 5|58/ & |c3 PHYSICAL CONDITION
9l @ | o | & 163 <Z(58|33 o) 3 g QY
x| & | & |8 | 8|3 |z |[20| © i o i o
DRILL FLUID, RETURN AND 24.0to 32.8 ft. SILTY SAND, SM: About
COLOR: 80% fine to medium sand; about 20%
- non-plastic fines with rapid dilatancy;
MW-09-23 > maximum size: medium sand; wet, no
0.0 to 37.0 ft. - None reaction with HCI; soft consistency.
37.0 ft. - Water added to retract pilot
bit and install well, no return T Laboratory Data Interval
80 24.0t0 32.8 ft.
MW-09-23B
0.0 to 10.0 ft. - None — 32.8to 37.5 ft. POORLY GRADED SAND,
10.0 to 37.5 ft. - Water, no return. SP: About 95% fine to coarse sand; about
5% non-plastic fines with rapid dilatancy;
WATER LEVEL: _| trace of fine, hard to very hard, rounded to
Not Recorded subrounded gravel; maximum size: 1/2
103 | 25 128 | 842 | 30 | NP | NP | 139 | SM SM inches; moist, brown, no reaction with HCI,
REASON FOR HOLE soft consistency.
TERMINATION: N
The drill holes were terminated T.D. =375 ft.
upon successful completion to the
target depths. 30— 100
HOLE COMPLETION: Qal
MW-09-23
Well Casing - 0.1 to 14.5 ft. (T.O.C.
El. 210.48 ft.) |
Dual Pre-pack Screen - 14.5 to 34.5
ft. (Slotted 0.020-inch)
Well Screen Filter Pack - #3 Sand 177.7 177.7
Filter Pack - 12.0 to 37.0 ft. (Native T
material caved)
Bentonite Seal - 10.0 to 12.0 ft.
Backfill - 4.0 to 10.0 ft. (Native —
material caved)
Backfill - 2.0 to 4.0 ft. (Bentonite)
Well Protection - flush-mounted 35— 64
18-inch manhole (15/16-inch 52.9 | 189 [ 71.8 | 282 | 0.0 | NP | NP | 245 | (ML)s SP
hexbolts)
MW-09-23B
Well Casing - 0.1 to 12.0 ft. (T.O.C.
El. 210.53 ft.)
Dual Pre-pack Screen - 12.0 to 22.0 N
ft. (Slotted 0.020-inch) 173.0 173.0

Well Screen Filter Pack - #3 Sand
Filter Pack - 9.0 to 22.0 ft. (#3 Sand)
Bentonite Bottom Seal - 22.0 to 37.5
ft. (Bentonite and Native material
caved)

Bentonite Seal - 2.0 to 9.0 ft.

Well Protection - flush-mounted
18-inch manhole (15/16-inch
hexbolts)

BOTTOM OF HOLE

COMMENTS:

FADC = Flight Auger Dry Core

HSA = Hollow Stem Auger
NP = Non-plastic
NR = No Recovery

NA = Not applicable

G.S. = Ground surface
b.g.s. = Below the ground surface
T.O.C. = Top of well casing

Well completion information is provided in attached Well Completion Diagram.
Well development information is provided in attached Monitoring Well

Development form.

MW-09-23B

TOC Coordinates= N 2184135.0 E 6252446.1 (NAGD83) El. 210.53 (NAVD88)
Groundsurface El.= 210.6 (NAVD88)

|SHEET 2 OF 2 |DRILL HOLE MW-09-23




MW—-09—-25 GEOLOGIST.: J. VAUK

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 10,/2,/2009 HELPER: J. RAUMAN

TOP OF WELL CASING COORDINATES:
N2184135.4 E6252440.0 (NAD83) ELEVATION 270.5° (NAVDSES)
GROUND SURFACE ELEVATION 210.6° (NAVDSES)

Manhole cover
/ 18" steel cover and sleeve,

secured with '%e” hex bolts.

Ground surface 0.0 — —

20— — A
:l\\*
Concrete
t t v PVC cap
Ground surface 0.0 —_ G.S Fl. 210.6°
Top of well casing 0.1 — — J0cC FE. 2105
Top of bentonite seal 20 —
. Bentonite
Top of filter pack and o s *7: Medium chips
bottom of bentonite seal b s+ 4 PR
+ o+ 4+ Cert. NSF/ANSI 60
Mt ety A o Caved soil from borehole wall
Pt —~ T Well cas/l'lng
Pty LT PVC 27 I.D.
Top of bentonite seal 10.0" — E4 TR Square threads, SCH 40
Top of filter pack and , 2%? Bentonite, %" TR30
b p 120 — p&547 + + + . » 78
ottom of bentonite seal PR P time—release pellets
o+ o+ o + o+ o+
+ o+ + + + o+
j b+ o+
, + _ +
Top of screen 14.5 r.* — r.r Well screen
i — Pre—packed PVC screen
i — —* Outer screen I.D. = 3”
Lt —— Inner screen I.D. = 2"
rot| —— Lt Slot size = 0.020"
FLt e — Fot Square—threaded, SCH 40
FLot p— Sand pack = #3 sand
t o+ _ o+
Lt _—_— |
,:,, — ,.:T Caved soil from borehole wall
r*+ —_— +*+
t o+ _ o+
+ p— +
o+ —_— o+
+:+ j— +:+
o+ —_— o+
Bottom of screen 345 — b ST —— PVC ca
D
r++++++++++++++++++
Total depth 370 — 2t 2 2

*NOT 10O SCALE

NOTES:

1.0.C. = Top of well casing, I.D. = Inner Diameter, G.S. = Ground Surface,
El. = Elevation

Well was advanced with a pilot bit from 0.0° to 37.0".

Caving problems at bottom during center rod pull and at top 8 to 12"
Sand backfills the well above the top of bentonite seal, inside the manhole.




MW—-09—-235 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 10/21,/2009 HELPER: J. RAUMAN

TOP OF WELL CASING COORDINATES:
N2184135.0 E6252446.1 (NAD83) ELEVATION 270.5° (NAVDSES)
GROUND SURFACE ELEVATION 210.6° (NAVDSES)

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%e” hex bolts.

Ground surface 0.0° — —

200 -
:N Concrete
v PVC cap
Ground surface 0.0 — — G5 2106
Top of well casing 0174 [.0.C. £. 2705
Top of bentonite seal 2,0’T .
Bentonite
Medium chips
Cert. NSF/ANSI 60
Top of filter pack and 90 — — Well casing
bottom of bentonite seal 7" L PVC 27 I.D.
o o Square threads, SCH 40
Top of screen 120'—| ..t -
— < Filter pack (#3 sand)
p— Well screen
e — Pre—packed PVC screen
p— Outer screen I.D. = 3"
Bottom of screen 220" —_— - Inner screen 1.D. = 2
and filter pack A v = = Slot size = 0.020
%S Square—threaded, SCH 40
e Sand pack = #3 sand
P OO4
Y+
X
R SN pP1C cap
X+ HX 4
X G P
>+
N
NG
O
+ Bentonite time—release pellets and
DG caved soil from borehole wall
DK+ XKF D&
K +F
Total depth 375" — +

*NOT 10 SCALE

NOTES:

1.0.C. = Jop of well casing, I.D. = Inner Diameter, G.5. = Ground Surface,
El. = Elevation

Sand backfills the well above the top of bentonite seal, inside the manhole.




FEATURE: Groundwater Monitoring

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-25

STATE: California

LOCATION: Reach 1B, River Bank Right, Madera County
BEGUN: 10/1/09 FINISHED: 10/1/09
DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED: 26.8 ft. (El. 198.10 ft.) 10/1/2009

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,184,611.9 E 6,252,453.4 (NAGD83)
TOTAL DEPTH: 47.0 ft.

SHEET 1 OF 2

GROUND SURFACE ELEVATION: 224.9 ft. (NAVD88)

T.0.C ELEVATION:

224.9 ft. (NAVD8S8)

HOLE LOGGED BY: G. Turlington
REVIEWED BY: J. Vauk

LABORATORY DATA z z
%Q ] E
T = <| 9% 25 5, CLASSIFICATION AND
= > 2| s |z |w o z| <0 z 00
NOTES & |uk ol ol @3 |5x|eE|22 [/ 2|32 /28 |g2
5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
sg 235285 |3%|5/55/ § 3/ & |§°
x| 8 X X X X I |a =0 [} w o
ALL MEASUREMENTS ARE IN 0.0to 1.8 feet
FEET FROM THE GROUND ) RECENT FILL (Fill)
SURFACE. — 95 (SM)g Fill
0.0to 1.8 ft. FILL - SILTY SAND WITH
PURPOSE OF HOLE: 2231 GRAVEL, (SM)g: About 45% fine to coarse
To recover core, collect data to sand (mostly fine to medium); about 35%
determine geologic and hydrologic SM non-plastic fines with rapid dilatancy; about
site conditions, and install a — 2216 20% fine to coarse, subrounded to subangular
groundwater monitoring well. - gravel; maximum size: 1 inch; dry, light brown,
ML no reaction with HCI; soft consistency; soil is a
DRILLED BY: T 2207 combination of native soil and road base
USGS Drill Crew 100 material.
James Huckaby, Driller 5—
Jim Rauman, Helper
1.8t0 47.0 feet
DRILL RIG: — QUATERNARY ALLUVIUM (Qal)
CME-550
1.8t0 3.3 ft. SILTY SAND, SM: About 55%
DRILLING & SAMPLING fine to coarse sand (mostly fine to medium);
METHODS: about 35% non-plastic fines with rapid
Drill hole MW-09-25 was advanced | 36.7 | 117 | 484 | 51.6 | 0.0 | 211 | 35 | 115| SM s(ML) dilatancy; about 10% fine, hard, subrounded
using hollow stem flight augers with gravel; maximum size: 1/2 inches; dry,
continuous dry core sampling reddish-brown, no reaction with HCI; soft
system (FADC) from the ground T consistency.
surface to a total depth of 47.0 feet. 100
FADC uses 7-5/8-inch O.D., 10— 3.3t0 4.2 ft. SILT, ML: About 90% fines
4-1/4-inch 1.D. hollow stem augers, with low plasticity, toughness, and dry
with a 5-foot-long, 3-inch I.D. split strength, and rapid dilatancy; about 10% fine
sample barrel. — sand; maximum size: fine sand; dry, light gray,
2134 2134 strong reaction with HCI; firm consistency.
Interval Method
0.0 to 47.0 ft. - FADC 532 | 16.6 | 69.8 | 302 | 0.0 | 235 | 54 | 145 | s(CL-ML) s(ML) 4.2t0 11.5 ft. SANDY SILT, s(ML): About
212.2 212.2 60% fines with low plasticity, toughness, and
DRILLING CONDITIONS AND i dry strength, and rapid dilatancy; about 40%
DRILLER'S COMMENTS: (ML)s fine to coarse sand; maximum size: coarse
0.0 to 32.0 ft. - smooth drilling sand; dry, medium brown, no reaction with
32.0to 37.0 ft. - encountered hard — 2108 HCI; firm consistency.
sand layer 94
37.0to 47.0 ft. - smooth drilling 15— Laboratory Data Interval
4.2t011.5ft.
DRILL FLUID, RETURN AND
COLOR: — Qal 11.5to 12.7 ft. SANDY SILT, s(ML): About
0.0 to 27.0 ft. - None 55% fines with low plasticity, toughness, and
27.0 to 47.0 ft. - Water, no return dry strength, and rapid dilatancy; about 45%
fine sand; maximum size: fine sand; dry, light
WATER LEVEL: brown, no reaction with HCI; soft consistency.
26.8 ft. on b.g.s. 10/24/2009 at -
10:00 AM Laboratory Data Interval
11.5t0 12.7 ft.
REASON FOR HOLE —
TERMINATION: 70 12.7 to 14.1 ft. SILT WITH SAND, (ML)s:
The hole was terminated upon About 85% fines with low plasticity, toughness,
successful completion to the target 20— and dry strength, and slow dilatancy; about
depth. 15% fine sand; maximum size: fine sand; dry,
| medium brown, no reaction with HCI; firm
HOLE COMPLETION: SM consistency.
Well Casing - 0.0 to 26.5 ft. (T.O.C. 67 ] 13 |80 | 920 00 | NP | NP | 16 | SP-SM
El. 224.89 ft.) 14.1to 28.2 ft. SILTY SAND, SM: About
Dual Pre-pack Screen - 26.5 to 46.5 85% fine to medium sand; about 15%
ft. (Slotted 0.020-inch) | non-plastic fines with rapid dilatancy;
Well Screen Filter Pack - #3 Sand maximum size: fine sand; dry and wet from
Filter Pack - 26.0 to 47.0 ft. (Native 26.8 to 28.2 feet of depth, light brown and light
material caved) — gray, no reaction with HCI; soft consistency.
Filter Pack - 23.5 to 26.0 ft. (#3 46
Sand) Laboratory Data Interval
Bentonite Seal - 2.0 to 23.5 ft. 25— 14.9to 28.2 ft.
Well Protection - flush-mounted
18-inch manhole (15/16-inch | 28.2t0 28.6 ft. SILT, ML: About 95% fines
hexbolts) with low plasticity, toughness, and dry
! strength, and slow dilatancy; about 5% fine
26.8 ft. (El.198.10ft) sand; maximum size: fine sand; dry, light gray,
strong reaction with HCI; firm consistency.
- 196.7 196.7
Laboratory Data Interval
60.3 | 344 [947 | 53 | 00 | 304 [ 59 | 150 ML 106.3 | ML 196.3 Iigbzo {gtgs.GDfi a Interval
32 28.6 to 32.0 ft. No Recovery

COMMENTS:

FADC = Flight Auger Dry Core

HSA = Hollow Stem Auger
NP = Non-plastic
NR = No Recovery

NA = Not applicable

G.S. = Ground surface
b.g.s. = Below the ground surface
T.O.C. = Top of well casing

Well completion information is provided in attached Well
Completion Diagram. Well development information is
provided in attached Monitoring Well Development form.

SHEET 1 OF 2 |DRILL HOLE MW-09-25




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-25 SHEET 2 OF 2

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 1B, River Bank Right, Madera County COORDINATES: N 2,184,611.9 E 6,252,453.4 (NAGD83) GROUND SURFACE ELEVATION: 224.9 ft. (NAVD88)
BEGUN: 10/1/09 FINISHED: 10/1/09 TOTAL DEPTH: 47.0 ft. T.0.C ELEVATION: 224.9 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Turlington
AND DATE MEASURED: 26.8 ft. (El. 198.10 ft.) 10/1/2009 REVIEWED BY: J. Vauk
LABORATORY DATA z z
%Q ] E
= =
T E s s| 8% 23 = CLASSIFICATION AND
= > | s we | 50 Z| 359 P S]]
NOTES B | wl 0| o 8|32 |6x|E]2 /8|32 /2 |g&
clogls| x|y zZ | 2|2 |58|G8 28 (>3 < o PHYSICAL CONDITION
<8 2|25 2(2|2|3%|e8|%a/ § 3/ § |&
x| 8 |8 X X I |a =0 [} | o
32.0to 37.0 ft. POORLY GRADED SAND
NR WITH SILT, SP/SM: About 90% fine to
— — medium sand; about 10% non-plastic fines
with rapid dilatancy; maximum size: medium
192.9 | sand; wet, no reaction with HCI; soft
consistency;
— - Laboratory Data Interval
32.0to 37.0 ft.
n I~ 37.0to 39.4 ft. SILTY SAND, SM: About
24 | 76 | 00 [ 76 | 924 | 00 [ NP | NP | 196 [ SP-SM SP/SM 80% fine to coarse sand (mostly fine to
35— | medium); about 20% non-plastic fines with
rapid dilatancy; maximum size: coarse sand;
wet, medium brown, no reaction with HCI; soft
— I~ consistency.
187.9 187.9 | Laboratory Data Interval
37.0t0 39.4 ft.
- - 39.4to 47.0 ft. SILT, ML: About 90% fines
g | 3| 20 | ¥R 627 | 00 | NP NP 241 SM SM Qal | Withlow plasticity, toughness, and dry
strength, and rapid dilatancy, about 10% fine
T 1855 1855 [~ sand; maximum size: fine sand; moist,
y - medium brown, no reaction with HCI; firm
40 | consistency.
Laboratory Data Interval
— 100 = 39.4t0 47.0 ft.
I T.D.=47.0ft.
7 75.3 | 106 [ 859 | 141 | 00 | 222 | 1.8 | 259 | ML ML B
100
45— —
177.9 177.9
BOTTOM OF HOLE
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well
HSA = Hollow Stem Auger Completion Diagram. Well development information is
NP = Non-plastic provided in attached Monitoring Well Development form.

NR = No Recovery

NA = Not applicable

G.S. = Ground surface

b.g.s. = Below the ground surface

T.0.C. = Top of well casing
SHEET 2 OF 2 |DRILL HOLE MW-09-25




MW—-09—-25 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 10/01,/2009 HELPER: J. RAUMAN

TOFP OF WELL CASING COORDINATES:
N2184611.9 E6252453.4 (NADB3) ELEVATION 224.9° (NAVDSES)
GROUND SURFACE ELEVATION 224.9° (NAVDSS)

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%e” hex bolts.

Ground surface 0.0° — —

20 — — —
—
\ Concrete
v PVC cap
Ground surface and 0.0 — _ GS E. 2249
top of well casing : 7.0.C. El. 224.9°
Top of bentonite seal 20 —
Bentonite
Medium chips
Cert. NSF/ANSI 60
— Well casing
PVC 2" I.D.
Square threads, SCH 40
20.0' —
;@ Bentonite, %" TR30
Top of filter pack and P time—release pellets
bottom of bentonite seal ’ e
, L e Filter pack (#3 sand)
260" — == T
Top of screen 26.5’ Fot — .t
o+ —_— o+
+ [— +
o+ — o+
+ _ +
o+ —_— o+
- — - Caved soil from borehole wall
r*-r JE— r*-r
+ [— +
Fat pe— i Well screen
i — Pre—packed PVC screen
FLt — Outer screen I.D. = 3"
i = I." Inner screen 1.D. = 2"
Mt — Slot size = 0.020”
i — i Square—threaded, SCH 40
Mt — Sand pack = #3 sand
o+ —_— o+
+ [— +
o+ — o+
+ p— +
Bottom of screen 465 — [ bmr—ms' | pye cap
Total depth 47.0’

*NOT 10 SCALE

NOTES:

[1.0.C. = JTop of well casing, I.D. = Inner Diameter, G.5. = Ground Surface,
El. = Elevation

Sand backfills the well above the top of bentonite seal, inside the manhole.




SHEET 1 OF 3

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-26

STATE: California
GROUND SURFACE ELEVATION: 228.6 ft. (NAVD88)
T.O.C ELEVATION: 228.54 ft. (NAVD88)

FEATURE: Groundwater Monitoring
LOCATION: Reach 1B, River Bank Right, Madera County
BEGUN: 9/29/09 FINISHED: 9/30/09

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,185,090.0 E 6,252,468.2 (NAGD83)
TOTAL DEPTH: 57.5ft.

DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED: 33.3 ft.

(El. 195.24 ft.) 9/30/2009

HOLE LOGGED BY: G. Turlington
REVIEWED BY: J. Vauk

LABORATORY DATA z z
%Q ] E
| el |.osl8% [/.|z25 /. |54 CLASSIFICATION AND
=1 = |E u <= = Qo
NOTES I o & » a g I |ox|X Sl | L [} oQ
518zl 5% |2 2|2 |2|58(2E|88 / 5|53/ & |g5|  PHYSICAL CONDITION
spl 28|22 ¢g|2|2=%|e8(°3/ 4| 3/ & |§”
x| 8 X X X X I |a =0 [} [} o
ALL MEASUREMENTS ARE IN (SM)g 0.0to 0.9 feet
FEET FROM THE GROUND | 227.6 RECENT FILL (Fill)
SURFACE. 80 Fill
_ SPISM 0.0to 0.9 ft. FILL - SILTY SAND WITH
PURPOSE OF HOLE: 226.0 GRAVEL, (SM)g: About 40% fine to coarse
To recover core, collect data to _| sand; about 40% fines low plasticity,
determine geologic and hydrologic (SM)g toughness, and toughness, and rapid
site conditions, and install a | 224.4 dilatancy; about 20% fine to coarse (mostly
groundwater monitoring well. fine), hard, subangular gravel; maximum size:
5— 84 2 inches; dry, light brown, no reaction with
DRILLED BY: s(ML) HCI; firm consistency; roots; soil is a
USGS Drill Crew | combination of native soil and road base
James Huckaby, Driller 222.0 material.
Jim Rauman, Helper 823 | 11.2 | 935 | 65 | 00 | 196 | 1.7 | 203 | ML 2213 | ML 2213
DRILL RIG: _ (ML)s & SM 0.9 to 57.5 feet
CME-550 2202 QUATERNARY ALLUVIUM (Qal)
DRILLING & SAMPLING 0.9 to 2.5 ft. POORLY GRADED SAND
METHODS: 10— 96 WITH SILT, SP/SM: About 85% fine to
Drill hole MW-09-26 was advanced coarse sand; about 10% non-plastic fines with
using hollow stem flight augers with | rapid dilatancy; about 5% fine, hard,
continuous dry core sampling 36.2 | 144 | 506 | 49.4 | 00 | 17.8 | 2.8 | 119 [ s(ML) s(ML) subrounded gravel; maximum size: 1/4
system (FADC) from the ground | inches; dry, light brown, no reaction with HCI;
surface to a total depth of feet. soft consistency.
FADC uses 7-5/8-inch O.D., |
4-1/4-inch 1.D. hollow stem augers, 2.5t0 4.1 ft. SILTY SAND WITH GRAVEL,
with a 5-foot-long, 3-inch I.D. split | (SM)g: About 70% fine to coarse sand
sample barrel. 214.2 214.2 (mostly fine to medium); about 15%
15— 100 (CLML)s 5134 non-plastic fines with rapid dilatancy; about
Interval Method 15% fine, hard, subrounded to subangular
0.0to 57.5 ft. - FADC | s(ML) 212.5 gravel; maximum size: 1.5 inches; dry, light
brown, no reaction with HCI.
DRILLING CONDITIONS AND
DRILLER'S COMMENTS: 7] 124 | 43 | 157 | 843 | 00 | np | NP | 34 | SM SsM 4.1t0 6.5 ft. SANDY SILT, s(ML): About
0.0 to 31.0 ft. - smooth drilling 55% non-plastic fines with rapid dilatancy;
31.0to 47.5 ft. - encountered hard T about 45% fine sand; maximum size: fine
clay, adjust shoe position 2098 SIVIC ggg'ﬁ sand; dry, light gray, no reaction with HCI; soft
47.5 to 57.5 ft. - encountered very T - consistency.
hard clay, near refusal
20— 76 SM 6.51t0 7.2 ft. SILT, ML: About 95% fines
DRILL FLUID, RETURN AND 207.7 | Qal with low plasticity, toughness, and dry
COLOR: N strength, and rapid dilatancy; about 10% fine
0.0 to 37.5 ft. - None sand; maximum size: fine sand; dry, light
37.5to 57.5 ft. - Water, no return 1 gray, no reaction with HCI; firm consistency.
WATER LEVEL: 1 Laboratory Data Interval
Not Recorded 6.5t0 7.2 ft.
REASON FOR HOLE 7.2 to 8.3 ft. INTERBEDDED SILT WITH
TERMINATION: 25— 66 | 43 | 10| 53 | 946 01 | NP | NP | 19 | SP-SM SPISM SAND, (ML)s, AND SILTY SAND (SMix
The hole was terminated upon laminations 0.1- to 0.5-inch-thick. (ML)s -
successful completion to the target T About 80% fines with low plasticity,
depth. toughness, and dry strength, and rapid
T dilatancy; about 20% fine sand; maximum
HOLE COMPLETION: size: fine sand; dry, light brown, no to weak
Well Casing - 0.1 to 37.0 ft. (T.O.C. 1 reaction HCI soft consistency. SM - About
El. 228.54 ft.) 199.6 199.6 60% fine to medium (mostly fine) sand; about
Dual Pre-pack Screen - 37.0 to 57.0 1 SM 40% non-plastic fines with rapid dilatancy;
ft. (Slotted 0.020-inch) 198.8 maximum size: medium sand; dry, light
Well Screen Filter Pack - #3 Sand 30— 84 s(ML) brown, no to weak reaction with HCI; soft
Filter Pack - 32.0 to 57.5 ft. (#3 197.6 consistency.
Sand and Native material caved) T
Bentonite Seal - 1.8 to 32.0 ft. 8.3 to 14.3 ft. SANDY SILT, s(ML): About
Well Protection - flush-mounted T 55.4 | 239 [ 793 | 207 | 0.0 | NP | NP | 280 | (ML)s (ML)s 60% fines with medium plasticity, low
18-inch manhole (15/16-inch toughness, medium dry strength, and no
hexbolts) - Vios2 195.2 dilatancy; about 40% fine to medium sand;
b33t (El 19524 ft) maximum size: medium sand; dry, medium
1 s(ML) 194.1 brown, no to strong reaction with HCI (calcium
carbonate veins encountered from 11.0 to
35— 98 12.5 ft.); firm consistency and very firm at
ML calcium carbonate veins.
191.7 Laboratory Data Interval
= 8.310 14.3 ft.
_ 772 | 200 [97.2 | 28 00 [ 292 | 67 | 294 | ML (CL/ML)s
189.6 189.6
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well

HSA = Hollow Stem Auger

NP = Non-plastic
NR = No Recovery
NA = Not applicable

G.S. = Ground surface
b.g.s. = Below the ground surface
T.O.C. = Top of well casing

Completion Diagram. Well development information is
provided in attached Monitoring Well Development form.
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GEOLOGIC LOG OF DRILL HOLE NO. MW-09-26 SHEET 2 OF 3
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 1B, River Bank Right, Madera County COORDINATES: N 2,185,090.0 E 6,252,468.2 (NAGD83) GROUND SURFACE ELEVATION: 228.6 ft. (NAVD88)
BEGUN: 9/29/09 FINISHED: 9/30/09 TOTAL DEPTH: 57.5 ft. T.0.C ELEVATION: 228.54 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Turlington
AND DATE MEASURED: 33.3ft. (El. 195.24 ft.) 9/30/2009 REVIEWED BY: J. Vauk

LABORATORY DATA

CLASSIFICATION AND

NOTES
PHYSICAL CONDITION

DEPTH
% CORE
INDEX
MOISTURE
LABORATORY
CLASSIFICATION
VISUAL
CLASSIFICATION
SYMBOL

RECOVERY
GEOLOGIC UNIT

% SILT

% CLAY

% FINES

% SAND

% GRAVEL
LIQUID LIMIT
PLASTICITY
CONTENT %
ELEVATION
ELEVATION

14.3to 15.1 ft. SILTY CLAY WITH SAND,
| (CL/ML)s: About 85% fines with medium
276 | SM SM plasticity, toughness, and dry strength, and
| | rapid dilatancy; about 15% fine to medium

187.2 187.2 sand; maximum size: medium sand; dry,
medium brown, no reaction with HCI; firm
consistency.

40—

o]
o
N
N
©
w
w
N
o
[
o
@
©
o
S}
z
T
z
T

15.1to 16.0 ft. SANDY SILT, s(ML): About
55% non-plastic fines with rapid dilatancy;
about 45% fine to medium sand; maximum
size: medium sand; dry, light brown, no
reaction with HCI; soft consistency.

649 | 127 | 776 | 224 | 0.0 23.6 16 27.6 | (ML)s ML

16.0 to 18.7 ft. SILTY SAND, SM: About
80% fine to medium sand (mostly fine); about
181.0 181.0 20% non-plastic fines with rapid dilatancy;
maximum size: medium sand; dry, light

Qal brown, no reaction with HCI; soft consistency.

40.0 24 | 424 ( 576 | 0.0 NP NP 248 | SM SM

50— 54 —

177.7 177.7 18.7 to 19.1 ft. SANDY SILT, s(ML): About
70% non-plastic fines with rapid dilatancy;
about 30% fine to medium sand; maximum
— 66.4 | 27.1 [ 935 | 65 00 | 252 | 20 | 241 | ML (CL/ML)s [~ size: medium sand; dry, medium brown, no
reaction with HCI; soft consistency.

Laboratory Data Interval
16.0to 18.7 ft.

1 175.2 175.2 I

19.1to 20.8 ft. SILTY SAND, SM: About 70
N I~ to 85% fine to medium sand; about 15 to 30%
55 66 fines with no to low plasticity, toughness, and
= [ dry strength with rapid dilatancy; maximum
6.6 | 26 | 92 | 908 | 00 | NP NP | 189 | SP-SM SM size: medium sand; dry, light brown, no
reaction with HCI; soft consistency; sand
percentage decreases with depth.

171.0 171.0

20.8 to 28.9 ft. POORLY GRADED SAND
WITH SILT, SP/SM: About 90% fine to
medium sand; about 10% non-plastic fines
with rapid dilatancy; maximum size: medium
sand; wet, banded light brown, off-white, and
orange, no reaction with HCI; soft
consistency.

BOTTOM OF HOLE

Laboratory Data Interval
20.8 to 28.9 ft.

28.910 29.7 ft. SILTY SAND, SM: About
70% fine to medium sand; about 30% fines
with low plasticity, toughness and dry
strength, and rapid dilatancy; maximum size:
medium sand; dry, no reaction with HCI; soft
consistency.

29.7 to 30.9 ft. SANDY SILT, s(ML): About
50% non-plastic fines with rapid dilatancy;
about 50% fine to medium sand (mostly fine);
maximum size: medium sand; dry, no reaction
with HCI; firm consistency.

30.9to 33.3ft. SILT WITH SAND, (ML)s:
About 80% fines with medium plasticity,
toughness and dry strength, and rapid
dilatancy; about 20% fine sand; maximum
size: fine sand; moist, medium brown, no to
HCI; firm consistency.

Laboratory Data Interval
30.9 to 33.3 ft.

COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well
HSA = Hollow Stem Auger Completion Diagram. Well development information is
NP = Non-plastic provided in attached Monitoring Well Development form.
NR = No Recovery
NA = Not applicable
G.S. = Ground surface
b.g.s. = Below the ground surface

T.0.C. = Top of well casing
SHEET 2 OF 3 |DRILL HOLE MW-09-26




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-26 SHEET 3 OF 3

FEATURE: Groundwater Monitoring

LOCATION: Reach 1B, River Bank Right, Madera County
BEGUN: 9/29/09 FINISHED: 9/30/09

DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED: 33.3 ft.

(El. 195.24 ft.) 9/30/2009

PROJECT: San Joaquin River Restoration Project STATE: California
COORDINATES: N 2,185,090.0 E 6,252,468.2 (NAGD83) GROUND SURFACE ELEVATION: 228.6 ft. (NAVD88)
TOTAL DEPTH: 57.5ft.

T.O.C ELEVATION: 228.54 ft. (NAVD88)
HOLE LOGGED BY: G. Turlington
REVIEWED BY: J. Vauk

CLASSIFICATION AND
PHYSICAL CONDITION

33.3t0 34.4 ft. SANDY SILT, s(ML): About
70% fines with low plasticity, toughness, and
dry strength, and rapid dilatancy; about 30%
fine sand; maximum size: fine sand; moist to
wet, medium brown, no reaction with HCI; soft
consistency.

34.4t0 36.8 ft. SILT, ML: About 95% fines
with low plasticity, toughness, and dry
strength, and rapid dilatancy; about 5% fine
sand; maximum size: fine sand; moist,
medium brown, no to HCI; firm consistency.

36.8 to 38.9 ft. SILTY CLAY WITH SAND,
(CL/ML)s: About 85% fines with medium
plasticity, toughness and dry strength, and
rapid dilatancy; about 15% fine to medium
sand; maximum size: medium sand; dry,
medium brown, no reaction with HCI; firm
consistency.

Laboratory Data Interval
36.8 to 38.9 ft.

38.9 to 41.3 ft. SILTY SAND, SM: About

55% fine sand; about non-plastic 45% fines
with rapid dilatancy; maximum size: fine sand;
wet, medium brown, no reaction with HCI; firm
consistency.

Laboratory Data Interval
38.9to 41.3 ft.

41.3to 47.5ft. SILT, ML: About 90% fines
with medium plasticity, toughness and dry
strength, and rapid dilatancy; about 10% fine
sand; maximum size: fine sand; wet, medium
brown, no to HCI; firm consistency; about
10% gypsum.

Laboratory Data Interval
41.3to 47.5 ft.

47.5 to 50.8 ft. SILTY SAND, SM: About
55% fine sand; about 45% non-plastic fines
with rapid dilatancy; maximum size: fine sand;
wet, medium brown, no reaction with HCI; soft
consistency.

Laboratory Data Interval
47.5 to 50.8 ft.

50.8 to 53.3 ft. SILTY CLAY WITH SAND,
(CL/ML)s: About 85% fines with medium
plasticity, toughness, and dry strength, and
slow dilatancy; about 15% fine sand;
maximum size: fine sand; moist, medium
brown, no reaction with HCI; firm consistency.

Laboratory Data Interval
50.8 to 53.3 ft.

53.3t0 57.5 ft. SILTY SAND, SM: About
85% fine to medium sand; about 15%
non-plastic fines rapid dilatancy; maximum
size: medium sand; moist, no reaction with
HCI; soft consistency.

Laboratory Data Interval
53.31t057.5 ft.

T.D.=57.51t.

COMMENTS:

FADC = Flight Auger Dry Core
HSA = Hollow Stem Auger

NP = Non-plastic

NR = No Recovery

NA = Not applicable

G.S. = Ground surface

b.g.s. = Below the ground surface
T.0.C. = Top of well casing

Well completion information is provided in attached Well
Completion Diagram. Well development information is
provided in attached Monitoring Well Development form.
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MW—-09—-26 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 9,/30,/2009 HELPER: J. RAUMAN

TOFP OF WELL CASING COORDINATES:
N2185090.0 E6252468.2 (NAD83) ELEVATION 228.5° (NAVDSS)
GROUND SURFACE ELEVATION 228.6° (NAVDSS)

Manhole cover
/ 18" steel cover and sleeve,

secured with '%s” hex bolts.

:"\4 Concrete
PVC cap

Ground surface 0.0 __ C.S. El._2286" |
Top of well casing o1 1.0.C. El. 228.5
Top of bentonite seal 1.8 —
Bentonite
Medium chips
Cert. NSF/ANSI 60
— Well casing
PVC 27 I.D.

Square threads, SCH 40

VATCH
LINE
WATCH ﬂ{ )%
INE

Top of bentonite seal — 29.0° —

Bentonite, 35" TR30
Top of filter pack and 32.0° — F=X2% X time—release pellets
bottom of bentonite seal .

Filter pack (#3 sand)

Top of screen 370 — |

Well screen

Pre—packed PVC screen
Outer screen I.D. = 3"
Inner screen I.D. = 27
Slot size = 0.020"
Square—threaded, SCH 40
Sand pack = #3 sand

"
k:
*
+
+
;"'.

P A O A

[+

Filter pack (#3 sand)
and caved soil from
borehole wall

FoF F T F F T F T O TR F T

+ 4 F 4+
+ O+

1 + - E
R R T L T R R TR

|

Bottom of screen 57.0° —

*NOT TO SCALE Total depth 5754

NOTES:

1.0.C. = TJop of well casing, I.D. = Inner Diameter, G.S. = Ground Surface,

El. = Elevation

Well js set on SM material at 57.5°. The screen interval is from about 57.0°
to 37.0° below the ground surface. Screen interval is mostly through S(ML)

and (ML)s material.

Sand backfills the well above the top of bentonite seal, inside the manhole.

—— PVC cap




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-27 SHEET 1 OF 4

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 1B, River Bank Right, Madera County COORDINATES: N 2,185,701.8 E 6,252,474.6 (NAGD83) GROUND SURFACE ELEVATION: 236.8 ft. (NAVD88)
BEGUN: 9/28/09 FINISHED: 9/29/09 TOTAL DEPTH: 77.0 ft. T.O.C ELEVATION: 236.77 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: J. Vauk
AND DATE MEASURED: 49.7 ft. (El. 187.07 ft.) 9/29/2009 REVIEWED BY: A. Warren
LABORATORY DATA z z
%Q ] 5
= =
T E s|8g 23 = CLASSIFICATION AND
= > 1 s |z we O Z| 309 P Qo
NOTES B | wl 0| o 8|32 |6x|E]2 /8|32 /2 |g&
5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
822|222 |2|3%|28(°3/) §| 3/ § |§
x| 8 x| R X X J | & S0 i} i} o
ALL MEASUREMENTS ARE IN 0.0to 2.1 feet
FEET FROM THE GROUND M RECENT FILL (Fill)
SURFACE.
— 2356 | Fill [~ 0.0to 1.2ft. FILL - SILTY SAND, SM:
PURPOSE OF HOLE: 100 ] About 70% fine to coarse sand (mostly fine to
To recover core, collect data to (SM)g medium); about 20% non-plastic fines with

determine geologic and hydrologic rapid dilatancy; about 10% fine, hard,
site conditions, and install a 1 234.7 — subangular to subrounded gravel; maximum
groundwater monitoring well. size: 1/2 inches; dry, light brown, weak

SM reaction with HCI; soft consistency; roots;
DRILLED BY: | 233.9 | material was disturbed by road graded.
USGS Drill Crew
James Huckaby, Driller 1.2to 2.1ft. FILL - SILTY SAND WITH
Jim Rauman, Helper GRAVEL, (SM)g: About 60% fine to coarse
- (ML)s |- sand; about 20% non-plastic fines rapid
DRILL RIG: dilatancy; about 20% fine, soft, angular
CME-550 gravel; maximum size: 1/2 inches; dry,
medium brown, no reaction with HCI; firm
DRILLING & SAMPLING 5— 94 2317 — consistency; soil is a combination of native
METHODS: soil and road base material.
Drill hole MW-09-27 was advanced
using hollow stem flight augers with
continuous dry core sampling N I 2.1to0 77.0 feet
system (FADC) from the ground sM QUATERNARY ALLUVIUM (Qal)
surface to a total depth of 77.0 feet.
FADC uses 7-5/8-inch O.D., _| | 2.1to 2.9ft. SILTY SAND, SM: About 85%
4-1/4-inch 1.D. hollow stem augers, fine to medium sand; about 15% non-plastic
with a 5-foot-long, 3-inch I.D. split fines with rapid dilatancy; maximum size:
sample barrel. 229.0 medium sand; dry, light brown, no reaction
— - with HCI; soft consistency.
Interval Method
0.0to 77.0 ft. - FADC 2.9to 5.1 ft. SILT WITH SAND, (ML)s:
About 85% fines with low plasticity,
DRILLING CONDITIONS AND — [~ toughness, and dry strength, and rapid
DRILLER'S COMMENTS: 624 | 353 | 97.7 | 23 | 00 | 233 | 45 | 258 CL-ML CL/ML dilatancy; about 15% fine sand; maximum
0.0 to 52.0 ft. - smooth drilling size: fine sand; moist, light brown, no reaction
52.0 to 57.0 ft. - encountered very 10— 100 with HCI; firm consistency.
hard clay layer = —
57.0 to 72.5 ft. - slow and smooth 226.2 226.2 5.1to 7.8 ft. SILTY SAND, SM: About 85%
drilling . . fine to medium sand; about 15% non-plastic
72.5t0 77.0 ft. - core barrel stuck _| | fines with rapid dilatancy; maximum size:
SP/SM medium sand; moist from 5.1 to 5.5 feet and
DRILL FLUID, RETURN AND Qal dry from 5.5 to 7.5 feet, light brown, no
COLOR: 224.9 reaction with HCI; soft consistency.
0.0 to 62.5 ft. - None — ML 224.7 —
62.5 to 77.0 ft. - Water, no return 7.8t0 10.6 ft. SILTY CLAY, CL/ML: About
M 95% fines with medium plasticity, toughness,

WATER LEVEL: and dry strength, and no dilatancy; about 5%
Not Recorded . 223.6 — fine sand; maximum size: fine sand; moist,
light gray, no reaction with HCI.

REASON FOR HOLE

TERMINATION: Laboratory Data Interval

The hole was terminated upon n B 7.8 t0 10.6 ft.

successful completion to the target 73 | 06 | 79 | 9212 ] 00 | np | NP | 36 | SP-SM SP/SM

depth. 10.6 to 11.9 ft. POORLY GRADED SAND
15— 90 L WITH SILT, SP/SM: About 85% fine to

HOLE COMPLETION: coarse sand; about 10% non-plastic fines with

Well Casing - 0.0 to 50.0 ft. (T.O.C. rapid dilatancy; about 5% fine, hard,

El. 236.77 ft.) 2211 2211 subrounded gravel; maximum size: 1/4
Dual Pre-pack Screen - 50.0 to 70.0 — I inches; dry, light brown, no reaction with HCI;
ft. (Slotted 0.020-inch) soft consistency.
Well Screen Filter Pack - #3 Sand 513 | 7.9 | 502 | 407 | 01 | NP | NP | 119 | s(ML)
Filter Pack - 48.0 to 70.0 ft. (#3 11.9to 12.1 ft. SILT WITH SAND, (ML)s:
Sand and native material) I I~ About 80% fines with low plasticity,
Bottom Bentonite Seal - 70.0 to 77.0 219.3 toughness, and dry strength, and rapid
ft. dilatancy; about 20% fine sand; maximum
Bentonite Seal - 2.0 to 48.0 ft. | | size: fine sand; dry, light brown, no reaction
Well Protection - flush-mounted s(ML) with HCI; soft consistency.
18-inch manhole (15/16-inch
hexbolts) 12.1to 13.2 ft. SILTY SAND, SM: About
- |- 85% fine sand; about 15% non-plastic fines
with rapid dilatancy; maximum size: fine sand;
dry, banded light brown and orange, no
reaction with HCI; soft consistency.
20— 96 —
13.2to 15.7 ft. POORLY GRADED SAND
216.2 WITH SILT, SP/SM: About 90 to 95% fine to
medium (mostly fine) sand; about 5 to 10%
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well
HSA = Hollow Stem Auger Completion Diagram. Well development information is
NP = Non-plastic provided in attached Monitoring Well Development form.

NR = No Recovery

NA = Not applicable

G.S. = Ground surface

b.g.s. = Below the ground surface

T.0.C. = Top of well casing
SHEET 1 OF 4 |DRILLHOLE MW-09-27




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-27 SHEET 2 OF 4
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 1B, River Bank Right, Madera County COORDINATES: N 2,185,701.8 E 6,252,474.6 (NAGD83) GROUND SURFACE ELEVATION: 236.8 ft. (NAVD88)
BEGUN: 9/28/09 FINISHED: 9/29/09 TOTAL DEPTH: 77.0 ft. T.0.C ELEVATION: 236.77 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: J. Vauk
AND DATE MEASURED: 49.7 ft. (El. 187.07 ft.) 9/29/2009 REVIEWED BY: A. Warren

LABORATORY DATA

CLASSIFICATION AND

NOTES
PHYSICAL CONDITION

DEPTH
% CORE
RECOVERY
% SILT
% CLAY
% FINES
% SAND
% GRAVEL
LIQUID LIMIT
PLASTICITY
INDEX
MOISTURE
CONTENT %
LABORATORY
CLASSIFICATION
ELEVATION
VISUAL
CLASSIFICATION
ELEVATION
GEOLOGIC UNIT
SYMBOL

non-plastic fines with rapid dilatancy;
maximum size: medium; dry, banded light
214.9 brown, off-white, and orange, no reaction with
— — HCI; soft consistency.

2
<
o

Laboratory Data Interval
13.2to 15.7 ft.

15.7 to 20.6 ft. SANDY SILT, s(ML): About

50 to 60% fines with low plasticity, toughness,

and dry strength, and rapid dilatancy; about

40 to 50% fine to medium sand; maximum

SP/SM size: medium sand; dry, off-white, light brown
212.0 and medium brown, no to weak reaction with

25— 96 I— HCI; firm consistency.

400 | 1.8 | 418 | 582 | 0.0 NP NP 13.2 | SM SM

2112 2112 Laboratory Data Interval
15.7to 17.5 ft.

20.6 to 21.9 ft. SANDY SILT, s(ML): About

65% fines with medium plasticity, toughness,
62 | 06 |68 | 931] 01| np | Np | 15| sPswm SP/SM and dry strength, and slow dilatancy; about
35% fine to medium sand; maximum size:
medium sand; dry, medium brown, strong
reaction with HCI; firm consistency.

— 619 | 101 | 720 | 280 | 00 | 201 | 24 | 189 | (ML)s s(ML) —

— 212.7 212.7 —

208.6 208.6 21.9to 24.1 ft. SANDY SILT, s(ML): About
70% non-plastic fines with rapid dilatancy,
about 30% fine sand; maximum size: fine

— |- sand; dry, medium gray, no reaction with HCI;
soft consistency.

Laboratory Data Interval
30— 86 SM — 21.9to0 24.1 ft.

24.1t0 24.8 ft. POORLY GRADED SAND
WITH SILT, SP/SM: About 90% fine to
medium sand (mostly fine); about 10%

Qal non-plastic fines with rapid dilatancy;

205.0 maximum size: medium sand; dry, light gray
and light brown, no reaction with HCI; soft
consistency.

SP/SM
24.8 t0 25.6 ft. SILTY SAND, SM: About

— 203.6 - 55% fine to medium sand (trace of medium);
- about 45% fines with no to low plasticity,
toughness, and dry strength, and rapid
dilatancy; maximum size: medium sand; dry,

— light brown and light gray, no reaction with
HCI; soft consistency.

(ML)s

202.2

— | Laboratory Data Interval
35— 100 sML) e 24.810 25.6 ft.

25.6 to 28.2 ft. POORLY GRADED SAND

- |l WITH SILT, SP/SM: About 90% fine to

(ML)s coarse sand (trace of coarse); about 10%

non-plastic fines with rapid dilatancy;
maximum size: coarse sand; dry, light brown,

- 199.8 - no reaction with HCI; soft consistency.

Laboratory Data Interval
25.6 t0 28.2 ft.

28.2t0 31.8 ft. SILTY SAND, SM: About
80% fine to medium sand (mostly fine); about
20% non-plastic fines with rapid dilatancy;
321 | 44 365 | 635 | 00 [ NP | NP | 110 | SM SM maximum size: medium sand; dry, light
brown, no reaction with HCI; soft consistency.

40— 96 | 31.8t0 33.2 ft. POORLY GRADED SAND
WITH SILT, SP/SM: About 90% fine to
medium sand; about 10% non-plastic fines
with rapid dilatancy; maximum size: medium
— — sand; dry, light brown, no reaction with HCI;
195.5 195.5 soft consistency.

33.2t0 34.6 ft. SILT WITH SAND, (ML)s:

COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well
HSA = Hollow Stem Auger Completion Diagram. Well development information is
NP = Non-plastic provided in attached Monitoring Well Development form.
NR = No Recovery
NA = Not applicable
G.S. = Ground surface
b.g.s. = Below the ground surface

T.0.C. = Top of well casing
SHEET 2 OF 4 |DRILL HOLE MW-09-27




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-27 SHEET 3 OF 4
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 1B, River Bank Right, Madera County COORDINATES: N 2,185,701.8 E 6,252,474.6 (NAGD83) GROUND SURFACE ELEVATION: 236.8 ft. (NAVD88)
BEGUN: 9/28/09 FINISHED: 9/29/09 TOTAL DEPTH: 77.0 ft. T.0.C ELEVATION: 236.77 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: J. Vauk
AND DATE MEASURED: 49.7 ft. (El. 187.07 ft.) 9/29/2009 REVIEWED BY: A. Warren

LABORATORY DATA

CLASSIFICATION AND
PHYSICAL CONDITION

NOTES

DEPTH
% CORE
RECOVERY
% SILT
% CLAY
% FINES
% SAND
% GRAVEL
LIQUID LIMIT
PLASTICITY
INDEX
MOISTURE
CONTENT %
LABORATORY
CLASSIFICATION
ELEVATION
VISUAL
CLASSIFICATION
ELEVATION
GEOLOGIC UNIT
SYMBOL

About 80% fines with medium plasticity,
toughness, and low dry strength, and rapid
dilatancy; about 20% fine sand; maximum
— SP/SM — size: fine sand; dry, light brown, no reaction
with HCI; soft consistency.

1028 34.6 t0 35.3 ft. SANDY SILT, s(ML): About
70% fines with low plasticity, toughness, and
dry strength, and rapid dilatancy; about 30%
fine sand; maximum size: fine sand; dry, light
45— 100 191.8 | brown, no reaction with HCI; soft consistency.
SM 35.3to 37.0 ft. SILT WITH SAND, (ML)s:
191.1 About 80% fines with medium plasticity,
i | toughness, and low dry strength, and rapid
675 | 22.7 | 902 | 98 | 00 | 334 | 61 | 247 | ML s(ML) dilatancy; about 20% fine sand; maximum
190.2 190.2 size: fine sand; dry, light brown, no reaction
with HCI; soft consistency.

ML

s(ML) 37.0to 41.3 ft. SILTY SAND, SM: About
55% fine to medium sand (mostly fine); about
45% non-plastic fines with rapid dilatancy;
maximum size: medium sand; moist, medium
brown, no reaction with HCI; soft consistency.

— 188.7 —

| | Laboratory Data Interval
622 | 298 [920 | 80 | 00 | 364 | 7.1 | 326 | ML s(ML) 37.01t0 413 ft.

Ko.7ft. (EI 187.07 ft) 41.3 to 44.0 ft. POORLY GRADED SAND
50— 100 186.8 186.8 I— WITH SILT, SP/SM: About 90% fine to
medium sand; about 10% non-plastic fines
with rapid dilatancy; maximum size: medium
sand; dry, light brown and off-white, no

= 514 | 29 | 543 | 457 | 00 | NP | NP | 311 s(ML) (ML)s [~ reaction with HCI; soft consistency.

44.0 to 45.0 ft. SILT, ML: About 90% fines
with medium plasticity, toughness, and dry
184.6 184.6 strength, and rapid dilatancy, about 10% fine
Qal sand; maximum size: fine sand; moist, light

brown, no reaction with HCI; firm consistency.
— (ML)s -

45.0 to 45.7 ft. SILTY SAND, SM: About 70
to 85% fine to medium sand; about 15 to 30%
non-plastic fines with rapid dilatancy;

— - maximum size: medium sand; dry, off-white
249 | 62 | 311 | 689 [ 00 [ NP NP | 29.4 | SM SM and light brown, no reaction with HCI; soft
182.1 182.1 consistency; increased percentage of medium
sand with depth.

183.1

55— 100 | 405 | 21.5 [ 620 | 380 | 0.0 | 248 | 33 | 241 | s(ML) s(ML) —
181.4 181.4 45.7 to 46.6 ft. SANDY SILT, s(ML): About
70% non-plastic fines with rapid dilatancy;
about 30% fine sand; maximum size: fine

7] SM I~ sand; moist, light brown, no reaction with HCI;
soft consistency.

180.1

- . Laboratory Data Interval
s(ML) 45.7 10 46.6 ft.

179.3

46.6 to 48.1 ft. SANDY SILT, s(ML): About
— — 50% non-plastic fines with rapid dilatancy;
about 50% fine sand; maximum size: fine
sand; dry, off white, no reaction with HCI; soft
consistency.

48.1to 50.0 ft. SANDY SILT, s(ML): About
532 | 166 [ 69.8 | 302 | 0.0 | NP | NP | 29.0 | s(ML) 60% fines with low plasticity, toughness, and
60— 100 | dry strength, and rapid dilatancy, about 40%

fine sand; maximum size: fine sand; dry,
medium brown, no reaction with HCI; firm
consistency.

Laboratory Data Interval
48.1 to 50.0 ft.

— — 50.0to 52.2 ft. SILT WITH SAND, (ML)s:
1743 About 85% non-plastic fines with rapid
. dilatancy; about 15% fine sand; maximum
size: fine sand; dry, medium brown, no

COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well
HSA = Hollow Stem Auger Completion Diagram. Well development information is
NP = Non-plastic provided in attached Monitoring Well Development form.
NR = No Recovery
NA = Not applicable
G.S. = Ground surface
b.g.s. = Below the ground surface

T.0.C. = Top of well casing
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FEATURE: Groundwater Monitoring

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-27

STATE: California

LOCATION: Reach 1B, River Bank Right, Madera County
BEGUN: 9/28/09 FINISHED: 9/29/09
DEPTH AND ELEVATION OF WATER LEVEL
(El. 187.07 ft.) 9/29/2009

AND DATE MEASURED: 49.7 ft.

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,185,701.8 E 6,252,474.6 (NAGD83)
TOTAL DEPTH: 77.0ft.

SHEET 4 OF 4

GROUND SURFACE ELEVATION: 236.8 ft. (NAVD88)
T.O.C ELEVATION: 236.77 ft. (NAVD88)

HOLE LOGGED BY: J. Vauk

REVIEWED BY: A. Warren

NOTES

DEPTH

% CORE
RECOVERY

LABORATORY DATA

% SILT

% CLAY

% FINES

% SAND

% GRAVEL

LIQUID LIMIT

PLASTICITY
INDEX
MOISTURE

CONTENT %

LABORATORY
CLASSIFICATION

ELEVATION

VISUAL
CLASSIFICATION

ELEVATION

GEOLOGIC UNIT
SYMBOL

CLASSIFICATION AND
PHYSICAL CONDITION

100

55.4

20.5

75.9

24.1

0.0

24.2

27

29.1

(ML)s

166.3

(ML)s

166.3

75—

100

48.1

15.1

63.2

36.8

0.0

26.2

4.0

23.6

s(ML)

161.8

s(ML)

161.8

Qal

(ML)s

159.8

BOTTOM OF HOLE

reaction with HCI; soft consistency; contains
gypsum veins.

Laboratory Data Interval
50.0 to 52.2 ft.

52.2 to 53.7 ft. SILT WITH SAND, (ML)s:
About 80% fines with low plasticity, toughness,
and dry strength, and rapid dilatancy; about
20% fine sand; maximum size: fine sand; dry,
medium brown, no reaction with HCI; firm
consistency; contains gypsum veins.

53.7 to 54.7 ft. SILTY SAND, SM: About
65% fine sand; about 35% non-plastic fines
with rapid dilatancy; maximum size: fine sand;
moist, medium brown, no reaction with HCI;
soft consistency; contains gypsum veins.

Laboratory Data Interval
53.7 to 54.7 ft.

54.7 to 55.4 ft. SANDY SILT, s(ML): About
60% fines with low plasticity, toughness, and
dry strength, and rapid dilatancy; about 40%
fine sand; maximum size: fine sand; dry,
medium brown, no reaction with HCI; firm
consistency; contains gypsum veins.

Laboratory Data Interval
54.7 to 55.4 ft.

55.4 to 56.7 ft. SILTY SAND, SM: About
65% fine sand; about 35% non-plastic fines
with rapid dilatancy; maximum size: fine sand;
moist, medium brown, no reaction with HCI;
soft consistency; contains gypsum veins.

56.7 to 57.5 ft. SANDY SILT, s(ML): About
60% fines with low plasticity, toughness, and
dry strength, and rapid dilatancy; about 40%
fine sand; maximum size: fine sand; dry,
medium brown, no reaction with HCI; firm
consistency; contains gypsum veins.

Laboratory Data Interval
56.7 to 62.5 ft.

57.5t0 70.5 ft. SILT WITH SAND, (ML)s:
About 85% fines with low plasticity, toughness,
and dry strength, and rapid dilatancy; about
15% fine sand; maximum size: fine sand; dry,
medium brown, no reaction with HCI; firm
consistency; gypsum vein lattice bind the soil
between 56.7 to 62.5 feet of depth.

Laboratory Data Interval
62.5 to 70.5 ft.

70.5 to 75.0 ft. SANDY SILT, s(ML): About
70% fines with low plasticity, toughness, and
dry strength, and rapid dilatancy; about 30%
fine sand; maximum size: fine sand; dry,
reddish-brown, no reaction with HCI; very firm
consistency; gypsum vein lattice and iron
oxide bind the soil.

Laboratory Data Interval
70.5 to 75.0 ft.

75.0 to 77.0 ft. SILT WITH SAND, (ML)s:
About 80% fines with medium plasticity, low
toughness, and dry strength, and no dilatancy;
about 20% fine sand; maximum size: fine
sand; dry, reddish-brown, no reaction with
HCI; very firm consistency; gypsum vein lattice
bind the soil.

T.D.=77.0 ft.

COMMENTS: FADC = Flight Auger Dry Core

HSA = Hollow Stem Auger
NP = Non-plastic
NR = No Recovery

NA = Not applicable

G.S. = Ground surface
b.g.s. = Below the ground surface
T.O.C. = Top of well casing

Well completion information is provided in attached Well
Completion Diagram. Well development information is
provided in attached Monitoring Well Development form.
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MW—-09—-27 GEOLOGIST.: J. VAUK

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 9,/29,/2009 HELPER: J. RAUMAN

TOP OF WELL CASING COORDINATES:
N2185701.8 E6252474.6 (NADS3) ELEVATION 236.8° (NAVDSES)
GROUND SURFACE ELEVATION 236.8° (NAVDS88)

Manhole cover
/ 18" steel cover and sleeve,

secured with '%¢” hex bolts.

Ground surface

Concrete

Ground surface'and , G.S. El. 236.8°
top of well casing 0.0 — — T.0.C El. 236.8

Top of bentonite seal 2.0°—
. MATCH
—— Bentonite
Medium chips LINE
Cert. NSF/ANSI 60

—- Well casing
PVC 27 I.D.
Square threads, SCH 40

Top of bentonite seal 450" — i

Top of filter pack and 48.0°
bottom of bentonite seal _L

Top of screen 50.0" —
MATCH o
TINE . < Filter pack (#3 sand)

Well screen

Bottom of screen 70.0° — - L
and filter pack PVC cap

Total depth 77.0" —

*NOT 10 SCALE

NOTES:

[1.0.C. = JTop of well casing, I.D. = Inner Diameter, G.5. = Ground Surface,
El. = Elevation

Sand backfills the well above the top of bentonite seal, inside the manhole.

Bentonite, 3" TR30
/ﬁmefre/ease pellets

Pre—packed PVC screen
Outer screen [.D.
Inner screen .D. = 2"
Slot size = 0.020"
Square—threaded, SCH 4(
Sand pack = #3 sand

Bentonite, 3" TR30
time—release pellets





