SHEET 1 OF 2

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-52

STATE: California
GROUND SURFACE ELEVATION: 162.1 ft. (NAVD88)
T.O.C ELEVATION: 162.01 ft. (NAVD88)

FEATURE: Groundwater Monitoring
LOCATION: Reach 2B, River Bank Right, Madera County
BEGUN: 7/14/09 FINISHED: 7/16/09

PROJECT: San Joaquin River Restoration Project
COORDINATES: N2,172,063.1 E 6,178,000.7 (NAGD83)
TOTAL DEPTH: 45.2 ft.

DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED: NA

HOLE LOGGED BY: S. Lee
REVIEWED BY: J. Vauk

LABORATORY DATA z z
z0 S 5
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
5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
28| 2132|2292 |2%|e8|%3/ & 3/ § |§
x| 8 X X X X I |a =0 [} [} o
ALL MEASUREMENTS ARE IN sc Road 0.0to 4.8 feet
FEET FROM THE GROUND 1615 |Base RECENT FILL (FILL)
SURFACE. _|
100 0.0to 0.6 ft.: FILL/ROAD BASE - CLAYEY
PURPOSE OF HOLE: 176 | 120 | 206 | 704 | 00 | NP NP 37 | sm SAND, SC NOT LOGGED
To recover core, collect data to
determine geologic and hydrologic 7 159.8 0.6 to 4.8 ft.:FILL/ROAD EMBANKMENT -
site conditions, and install a SILTY SAND, SM: : About 80 % fine to
groundwater monitoring well. SM medium sand; about 20 % fines; dry, green;
n trace round coarse sand, grades to about 60
DRILLED BY: 61 % sand and 40 % fines with depth.
USGS Drill Crew
James Huckaby, Driller h Laboratory Data Interval
Kevin Coy, Helper 1.0to 2.3 ft.
157.3
DRILL RIG: 5—
CME-550 4.81t0 45.2 feet
100 QUATERNARY ALLUVIUM (Qal)
DRILLING & SAMPLING B 487 | 386 | 873 | 127 | 0.0 | 387 | 16.0 | 246 | CL
METHODS: 4810 10.8 ft.:SILTY CLAY, CL/ML
Drill hole MW-09-52 was advanced
using hollow stem flight augers - 604 | 274 | 678 | 122 | 00 | 834 | 191 | 169 CL igg_i_ Laboratory Data Interval
(HSA) with a 7-5/8-1/4-inch O.D. 4.7 10 6.9 ft.
and 4-1/4-inch 1.D. A 2.3-foot-long, 6.5t0 7.0 ft.
3-1/2-inch 1.D. drive sampler _1 100 CL
(California Sampler) was used to 10.8 to 14.0 ft.:SILTY SAND, SM About 85
continuously core materials from the % fine sand; about 15 % fines; dry.
ground surface to a total depth of |
45.2 feet. The drive sampler was Laboratory Data Interval
advanced 2.0 to 2.3 feet per run, 10.8 to 11.3 ft.
with a hydraulic hammer advancing
in-front of the augers. Auger were 10— 100 14.0 to 24.8 ft.:SILT, ML: About 95 % fines
then advanced to the previous low plasticity toughness and dry strength, and
depth sampled. 151.3 rapid dilatancy; about 5 % fine sand;
1 226 | 47 |27.3 | 727 | 00 | NP | NP | 63 [SM ;54 maximum size fine sand; gray; sand is in
Interval Method occasional laminated lenses.
0.0 to 45.2 ft. - FADC
— Laboratory Data Interval
DRILLING CONDITIONS AND SM 16.0 to 16.5 ft.
DRILLER'S COMMENTS: 100 Qal 19.0 to 20.0 ft.
0.0 to 36.0 ft. - smooth drilling —
36.0 to 38.3 ft. - core barrel was 24.8t0 25.5 ft.:SILTY SAND, SM About 85
stuck in augers % fine sand; about 15 % fines; moist to wet.
38.3 t0 45.2 ft. - core barrel sanded . 148.1
in augers, caving conditions from Laboratory Data Interval
43.0to 45.2 ft. b.g.s. 25.0to0 25.5 ft.
15— 100
DRILL FLUID, RETURN AND 25.5t0 28.0 ft.:SILTY CLAY, CL/ML
COLOR:
0.0 to 45.2 ft. - None Laboratory Data Interval
581 | 90 |67.1 | 329 | 00 [ NP | NP | 168 | S(ML) 1454 26510 27.0 ft.
WATER LEVEL: =
39.4 ft. from T.O.C. on 7/17/09 28.0to 31.0 ft.:SILTY SAND, SM About 85
1 100 % fine to medium sand; about 15 % fines;
moist, gray; micaceous.
REASON FOR HOLE
TERMINATION: 1 Laboratory Data Interval
The hole was terminated upon 28.510 29.0 ft.
successful completion to the target
depth. . 31.0to 40.0 ft..POORLY GRADED SAND
ML WITH SILT, SP/SM About 90 to 95 % fine
HOLE COMPLETION: 100 | 23 | 38 | 61 | 930 | 00 | NP | NP | 35 | SP-SM to medium sand; about 5 to 10 % fines; moist
Well Casing - 0.1 to 22.5 ft. (T.0.C. | 20— 142.1 to wet, light gray; micaceous, trace organics
El. 162.01 ft.) at 37.0 ft.
Dual Pre-pack Screen - 22.5 to 42.5
ft. (Slotted 0.020-inch) — Laboratory Data Interval
Well Screen Filter Pack - #3 Sand 31.0 to 32.0 ft.
Filter Pack - 18.0 to 43.0 ft. (#3 35.0 to 36.0 ft.
Sand) | 100
Bottom Backfill - 43.0 to 45.2 ft. 40.0 to 45.2 ft.:POORLY GRADED SAND,
(Native material caved) SP: About 100% fine to medium sand; wet,
Bentonite Seal - 3.0 to 18.0 ft. | gray to light gray; sand is granitic and
Backfill - 1.0 to 3.0 ft. (#3 Sand) micaceous, trace organics.
Well Protection - flush-mounted
18-inch manhole (15/16-inch Laboratory Data Interval
hexbolts) ~| 100 42010 43.0 ft.
44.0 to 45.0 ft.
137.3

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-09-52




FEATURE: Groundwater Monitoring

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-52

LOCATION: Reach 2B, River Bank Right, Madera County

BEGUN: 7/14/09 FINISHED: 7/16/09

DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED:  NA

PROJECT: San Joaquin River Restoration Project
COORDINATES: N2,172,063.1 E 6,178,000.7 (NAGD83)
TOTAL DEPTH: 45.2 ft.

SHEET 2 OF 2

STATE: California

GROUND SURFACE ELEVATION: 162.1 ft. (NAVD88)
T.O.C ELEVATION: 162.01 ft. (NAVD88)

HOLE LOGGED BY: S. Lee

REVIEWED BY: J. Vauk

LABORATORY DATA z z
3 & =
= =
T E 2|25 23 = CLASSIFICATION AND
= > 1 s |z we O Z| 309 P Qo
NOTES o | wg " U|2|5.|es|gc / S|gE /S |&3
6|8zl |2|8| 2|2 |2 |FelrE|gT <58 < |92 PHYSICAL CONDITION
Sola|o|E| 8|6 |2 |22(%z|s35/ &l 3§/ @ |g°
Suw © |3T|20o |3 =) o =) L
S|l £ ] |l 8|3 |a |30 o ] o ] )
198 | 46 [244 | 756 | 0.0 | NP NP | 17.0 | SM 136.6 SM 136.6 T.D. =452 ft.
~] 100 B
72.3 | 236 | 959 | 41 | 00 | 260 [ 59 | 224 | CL-ML ;35, | CL/ML
| 134.1 |
100
67 | 42 | 109 | 891 | 00 | NP | NP 6.0 | SP-SM 135
SM
30— —
100
| 131.1 |
77 | 25 | 102 | 89.8 | 00 | NP | NP 5.7 | SP-SM
| 130.1 |
100
35— 100 Qal [~
2.2 24 | 46 | 954 | 0.0 NP NP 48 | SP SP/SM
| 126.1 |
100
100 122.1
40— = —
—{ 100 -
16 | 23 |39 | 961 00 [ NP | NP | 173 | SP sp
| 119.1 |
&7 I
24 22 | 46 | 954 | 0.0 NP NP 133 | SP
45— 11 | 19 | 981 | 0.0 NP NP 01 [ SP 116.9 116.9 —

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.
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MW—-09—-52

GEOLOGIST: S. LEE

WELL COMPLETION DIAGRAM

DRILLER: J. HUCKABY

DATE COMPLETED: 7/16,/2009

HELPER: K. COY

TOP OF WELL CASING COORDINATES:
N2172063.1 E6178000.7 (NAD83) ELEVATION 162.0° (NAVDSES)
GROUND SURFACE ELEVATION 162.1° (NAVDS8S)

Ground surface 0.0° — —

Ground surface
Top of well casing

Top of backfill

Top of bentonite seal

Top of filter pack and
bottom of bentonite seal

Top of screen

Bottom of screen

Bottom of filter pack
and top of backfill

Total depth

*NOT 10 SCALE

15.0° —

18.0" — EXX

225" — | =

425

43.0’ 1
45.2’J7

G.S. El._162.1

7.0.C. El. 162.0°
Backfill (#3 sand)

Bentonite
Medium chips
Cert. NSF/ANSI 60

Well casing
PVC 2" I.D.

Bentonite, 35" TR30
time—release pellets

Filter pack (#3 sand)

o+ o+ o+ o+ o+ o+ o+ o+ 4

b+ o+ o+ o+

Well screen

+ +

Outer screen I.D. =
Inner screen |.D. =
Slot size = 0.020”

PVC cap

+ 4+ 4
+ T

Manhole cover

18” steel cover and sleeve,
secured with '%e” hex bolts.

Concrete

Square threads, SCH 40

Pre—packed PVC screen

3"
o

Square—threaded, SCH 40
Sand pack = #3 sand

Caved soil from borehole wall

NOTES:
1.0.C.
El.

Elevation

Top of well casing, I.D.

= /nner Diameter, G.S.

Ground

Surface,

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



SHEET 1 OF 2

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-53

STATE: California
GROUND SURFACE ELEVATION: 162.8 ft. (NAVD88)
T.O.C ELEVATION: 162.63 ft. (NAVD88)

HOLE LOGGED BY: J. Vauk

REVIEWED BY: A. Warren

FEATURE: Groundwater Monitoring
LOCATION: Reach 2B, River Bank Right, Madera County
BEGUN: 7/17/09 FINISHED: 7/19/09
DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: 38.0 ft. (El. 125.06 ft.) 7/20/2009

PROJECT: San Joaquin River Restoration Project
COORDINATES: N2,171,394.0 E6,177,716.8 (NAGD83)
TOTAL DEPTH: 50.0 ft.

LABORATORY DATA z z
%Q ] E
= =
T = s| 2= 2= = CLASSIFICATION AND
= > 4 Z |w O Z| 309 P S]]
NOTES & | wd ol ol T 2 |5 |2 |2E o| 3k o |38
s|83ls |9 2|2|2|c8|28|88/ 5|58/ & |23|  PHYSICAL CONDITION
2| 3| 0| & S16|3 <Z(58|33 o) 3 g QY
x| & | & |8 | 8|3 |z |[20| © i o i o
ALL MEASUREMENTS ARE IN 0.0 to 6.4 feet
FEET FROM THE GROUND SM RECENT FILL (FILL)
SURFACE. | 162.1
87 0.0to 1.0 ft.: FILL/ROAD MATERIAL -
PURPOSE OF HOLE: SILTY SAND, SM About 80% fine to
gotrecqver corle, golle(ijt ﬂa(tja tlo ) _| B1ediurr: sand; apout 20% fines; dry, light
etermine geologic and hydrologic rown; loose, micaceous.
site conditions, and install a s(CL)
groundwater monitoring well. | | 1.0to 4.0 ft.: FILL/IROAD BASE - SANDY
338 | 252 | 59.0 | 410 | 00 | 336 | 147 | 114 [ S(CL) 4594 Fill LEAN CLAY, s(CL) About 60% fines with
DRILLED BY: 87 medium plasticity and toughness, high dry
USGS Drill Crew | 159.1 strength, and no dilatancy; about 40% fine to
James Huckaby, Driller medium sand; maximum size: medium sand,
Kevin Coy, Helper light brown.
DRILL RIG: 57 SP Laboratory Data Interval
CME-550 a7 3.0to 3.5ft.
DRILLING & SAMPLING N 156.7 4.0to 6.4 ft.: FILL/ROAD BASE - POORLY
METHODS: GRADED SAND, SP About 95% medium
Drill hole MW-09-53 was advanced | CH to coarse, rounded sand; about 5% fines; dry;
using hollow stem flight augers 155.7 micaceous.
(HSA) with an 7-5/8-inch O.D. and
4-1/4-inch I.D. A 2.3-foot-long, 100 6.4 to 50.0 feet
3-1/2-inch I.D. drive sampler QUATERNARY ALLUVIUM (Qal)
(California Sampler) was used to
continuously core materials from the | 6.4 to 7.4 ft..EAT CLAY, CH: dark brown;
ground surface to a depth of 44.0 iron-oxidation throughout core.
feet. The drive sampler was
advanced 2.0 to 2.3 feet per run, 10— CLML 7.4t0 12.6 ft.:SILTY CLAY, CL/ML. NOT
with a hydraulic hammer advancing 100 | 633 | 280 [913 | 87 | 00 | 343|110 | 202|CL 454 LOGGED
in-front of the augers. Augers were .
then advanced to the previous | Laboratory Data Interval
depth sampled. Augers were 10.0 to 10.5 ft.
advanced with a wooded plug
(knock-out plug) from 44.0 to a total | 12.6 to 15.0 ft..POORLY GRADED SAND,
depth of 50.0 feet b.g.s. At 50.0 SP: About 95% fine to medium sand; about
feet, the HSA were pulled up 0.5 100 150.5 5% non-plastic fines; light brown; micaceous.
feet and a pilot bit and center drill |
rods were inserted to knock the plug Laboratory Data Interval
out of the bottom of the augers. 14.0 to 15.0 ft.
The well is installed at 48.5 feet bgs. | SP
15.0to 16.4 ft.:SILTY CLAY, CL/ML Light
Interval Method 31 | 23 | 54 | 946 | 00 | NP [ NP 1.9 | SP-SM brown; iron-oxidized mica.
0.0 to 44.0 ft. - FADC _| 148.1 148.1
44.0 to 50.0 ft. - FADC with wood 15 87 16.4 to 21.2 ft.:POORLY GRADED SAND
plug. WITH SILT, SP/SM About 90% sand; about
| CL/ML Qal 10% fines; dry to moist, light brown.
DRILLING CONDITIONS AND 146.7
DRILLER'S COMMENTS: 21.2to0 26.0 ft.:.POORLY GRADED SAND,
0.0 to 44.0 ft. - smooth drilling | SP: About 95% sand; 5% non-plastic fines;
breakdown, pulldrll sing ot 100 om-oxdaton. o conee: race
44.0 10 50.0 ft. - HSA with plug were |
advanced from the surface to 50.0 Laboratory Data Interval
feet. 23.0t0 24.0 ft.
SP/SM
DRILL FLUID, RETURN AND n 26.0to 31.4 ft.:SILTY CLAY, CL/ML. NOT
COLOR: 100 LOGGED
0.0 to 44.0 ft. - None
44.0 to 50.0 ft. - Water, no return 20— Laboratory Data Interval
26.0to0 27.0 ft.
WATER LEVEL: 30.0to 31.0 ft.
38.2 ft. from T.0.C. on 7/20/09 N 141.9
31.4to0 32.0 ft.:SILTY SAND, SM About
REASON FOR HOLE 100 80% fine sand; about 20% fines; wet, brown.
TERMINATION: 1
The hole was terminated upon 32.0to 35.8 ft.:SILTY CLAY, CL/ML About
successful completion to the target 95% fines with high toughness; about 5%
depth. sand; light brown; infrequent thin sand lamina.
22 | 23 |45 | 955 00 | NP | NP | 33 |SP sp Bottom of oxidation zone at about 35.8 feet.
| 139.1
100
25—
100
137.1

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-09-53




FEATURE: Groundwater Monitoring

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-53

LOCATION: Reach 2B, River Bank Right, Madera County
BEGUN: 7/17/09 FINISHED: 7/19/09
DEPTH AND ELEVATION OF WATER LEVEL
(El. 125.06 ft.) 7/20/2009

AND DATE MEASURED: 38.0 ft.

PROJECT: San Joaquin River Restoration Project
COORDINATES: N2,171,394.0 E6,177,716.8 (NAGD83)
TOTAL DEPTH: 50.0 ft.

STATE: California

SHEET 2 OF 2

GROUND SURFACE ELEVATION: 162.8 ft. (NAVD88)

T.0.C ELEVATION:

162.63 ft. (NAVD88)

HOLE LOGGED BY: J. Vauk
REVIEWED BY: A. Warren

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 8 = =0 | [} o
HOLE COMPLETION: 35.8 to 44.0 ft.:.POORLY GRADED SAND,
Well Casing - 0.2 to 33.0 ft. (T.O.C. 71111921903 [ 97 | 00 [ NP | NP | 220 ML SP: About 95% fine to medium sand; about
El. 162.63 ft.) | 136.1 | 5% fines; wet, dark gray; micaceous.
Dual Pre-pack Screen - 33.0 to 48.0 100
ft. (Slotted 0.020-inch) Laboratory Data Interval
Well Screen Filter Pack - #3 Sand | - 37.0to0 38.0 ft.
Filter Pack - 26.0 to 48.5 ft. (#3 40.0 to 41.0 ft.
Sand) cUML 43.0t0 44.0 ft.
Bottom Backfill - 48.5 to 50.0 ft. | I
(Native material caved) 44.0 to 50.0 ft.:No Recovery:
Bentonite Seal - 2.0 to 26.0 ft. 100
Well Protection - flush-mounted 30— L
18-inch manhole (15/16-inch T.D. =50.0 ft.
hexbolts) 475 | 427 | 902 | 98 | 00 [ 235 | 74 | 157 | CL
_ 132.1 |
131.7
100 SM 1311
-1 100 CL/ML |
35— —
127.3
100
1.6 13 | 29 | 971 | 0.0 NP NP 156 | SP Qal
_ A APT |
8.0 ft. (EI. 125.06 ft.)
100
40— SP —
5.3 20 | 73 | 924 | 03 NP NP 18.1 | SP-SM
_{ 100 122.1 |
7 100 B
44 | 25 | 69 [ 931 | 00 | NP | NP | 129 | SP-SM
| 110.1 110.1 |
45— —
56 113.1
BOTTOM OF HOLE
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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MW—-09—-55

GEOLOGIST: S. LEE

WELL COMPLETION DIAGRAM

DRILLER: J. HUCKABY

HELPER: K. COY

DATE COMPLETED: 7/19,/2009

TOP OF WELL CASING COORDINATES:
N2171394.0 E6177716.8 (NADE3) ELEVATION 162.6° (NAVDSES)
GROUND SURFACE ELEVATION 162.8° (NAVDS88)

Manhole cover

Ground surface 0.0 — —

18”7 steel cover and sleeve,
secured with '%e” hex bolts.

Concrete

Ground surface 0.0 — ?'5‘65/'5/76726'?6'
Top of well casing 0.2’F S .
Top of bentonite seal 2.0’F
Bentonite
Medium chips
Cert. NSF/ANSI 60
—~- Well casing
PVC 2" I.D.
Square threads, SCH 40
22.0'—
Bentonite, 3" TR30
Top of filter pack and 260 — time—release pellets
bottom of bentonite seal =7 oo
. Filter pack (#3 sand)
Top of screen 33.0"— | -]
Well screen
Pre—packed PVC screen
Outer screen I.D. = 3"
Inner screen I.D. = 2"
i Slot size = 0.020”
T Square—threaded, SCH 40
S Sand pack = #3 sand
Bottorn of screen 48.0°
Bottom of filter pack C P I PV
and top of backfill 0o BEDODOHRN Cagecjafo'/ from borehole wall
Total depth R . :

*NOT 10 SCALE

NOTES:
1.0.C. = TJop 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-09-54

PROJECT: San Joaquin River Restoration Project STATE: California
COORDINATES: N 2,170,651.8 E 6,177,383.5 (NAGD83) GROUND SURFACE ELEVATION: 168.0 ft. (NAVD88)
TOTAL DEPTH: 51.8 ft. T.O.C ELEVATION: 167.80 ft. (NAVD88)

FEATURE: Groundwater Monitoring
LOCATION: Reach 2B, River Bank Right, Madera County
BEGUN: 7/20/09 FINISHED: 7/21/09

DEPTH AND ELEVATION OF WATER LEVEL
(El. 146.00 ft.) 7/20/2009

AND DATE MEASURED: 22.0 ft.

HOLE LOGGED BY: S. Lee & J. Vauk
REVIEWED BY: A. Warren

LABORATORY DATA z z
%Q ] E
| el |.osl8% [/.|z25 /. |54 CLASSIFICATION AND
il = | E w <= 5= [SFe]
NOTES S| wh ol ol 8|3 |ox|EE|akL 9 gL ° |ga
clogls| x|y zZ | 2|2 |58|G8 28 (>3 < o PHYSICAL CONDITION
28| 2132|2292 |2%|e8|%3/ & 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 MW-09-54.
SURFACE. (CLIML)s
— — 0.0 to 12.4 feet
MW-09-54 was drilled and 100 | 37.4 | 23.4 | 608 | 390 | 02 | 296 | 107 | 103 | S(CL) 4656 166.6 RECENT FILL (FILL)
continuously sampled on 7/20 and
7/21/2009, with the well installed the 0.0to 1.4 ft.: FILL/ROAD BASE - SILTY
final day. N I~ CLAY WITH SAND, (CL/ML)sAbout 80%
) fines; 20% sand; dry, light brown; hard, layer
MW-09-54B was drilled and Fill of light brown silty sand from 0.0 to 0.3 ft.
completed as a well on 1/25/2009 | |
using hollow stem flight augers and SP/SM 1.4t0 5.0 ft.: FILL/LEVEE - POORLY
a pilot bit. The well was completed 100 | 40 | 25 | 65 | 935 | 00 | Np | NP | 22 | SP-sM GRADED SAND WITH SILT, SP/SM About
about 5 feet south of MW-09-54. 90% fine to medium sand; about 10% fines;
| 164.0 |- dry, light brown; medium dense.
PURPOSE OF HOLE:
To recover core, collect data to Laboratory Data Interval
determine geologic and hydrologic 163.0 0.0to 1.4 ft.
site conditions, and install a 5— - 3.0t0 4.0 ft.
groundwater monitoring well.
29.7 | 124 | 421 | 579 | 0.0 | NP NP 9.9 | SM 5.0to 8.4 ft.: FILL/LEVEE - SILT WITH
DRILLED BY: 100 162.0 SAND, (ML)s About 75% fines with low
USGS Drill Crew N I~ plasticity, toughness and dry strength, and
James Huckaby, Driller rapid dilatancy; about 25% fine to medium
Kevin Coy, Helper (ML)s sand; maximum size: medium sand,; light
| | brown.
DRILL RIG:
CME-550 Laboratory Data Interval
5.0t0 6.0 ft.
DRILLING & SAMPLING -1 100 - 8.0t0 9.0 ft.
METHODS: 150.6
Drill hole MW-09-54 was advanced 527 | 115 [ 642 | 358 | 0.0 | NP | NP | 16.9 | S(ML) 8.4t0 9.4 ft.: EILL/LEVEE - SANDY SILT,
using hollow stem flight augers 159.0 ML s(ML): About 70% fines low plasticity,
(HSA) with a 7-5/8-inch O.D. and — 0 | s(ML) — toughness and dry strength, and rapid
4-1/4-inch 1.D. A 2.3-foot-long, 158.6 dilatancy; 30% fine sand; maximum size: fine
3-1/2-inch I.D. drive sampler sand; dry, light brown.
(California Sampler) was used to
continuously core materials from the | 10 [ 9.4to 12.4 ft.: FILL/LEVEE - SILTY SAND,
ground surface to a total depth of 100 SM: About 80% fine to medium sand; 20%
51.8 feet. The drive sampler was fines with low plasticity, toughness, and dry
advanced 2.0 to 2.3 feet per run, _| SM | strength, and rapid dilatancy; maximum size:
with a hydraulic hammer advancing medium sand; dry, brown.
in-front of the augers. Augers were 115 | 34 [149 | 835| 16 | NP | NP | 36 | SM
then advanced to the previous Laboratory Data Interval
depth sampled. - 156.0 - 11.0to 12.0 ft.
155.6
Interval Method 100
0.0 to 45.0 ft. - FADC 12.4to 51.2 feet
45.0 to 46.8 ft. - FAPB T Qal — QUATERNARY ALLUVIUM (Qal)
46.8 t0 51.8 ft. - FADC
12.4to 19.5 ft..LEAN CLAY WITH SAND,
Drill hole MW-09-54B was (CL)s: About 75% fines with medium
advanced using HSA and a pilot bit n |~ plasticity, toughness and dry strength, and no
from the ground surface to a total dilatancy; about 25% fine sand; maximum
depth of 29.8 feet. The HSA used size: fine sand; dry, light brown; abundant
has a 3-3/4-inch I.D. with a 15— 100 | iron-oxidation and mica.
7-7/8-inch O.D. The drill hole was
advanced and well installed using a 304 | 233 | 537 | 463 | 00 | 214 | 47 | 153 s(CL-ML) Laboratory Data Interval
truck-mounted CME-45 operated by 15.0to0 16.0 ft.
Reclamation staff, Rodger Burnett — 1520 1 (cL)s -
and Stephen Lee. 19.5t0 20.4 ft.:SILTY SAND, SM About
80% fine to medium sand; about 20% fines;
Interval Method maximum size: medium sand; moist to wet;
0.0t0 29.8 ft. HSA with Pilot Bit 1 ” ™ medium dense.
DRILLING CONDITIONS AND Laboratory Data Interval
DRILLER'S COMMENTS: | | 19.5to 20.4 ft.
MW-09-54
0.0 to 29.2 ft. - smooth drilling 20.4 to 24.0 ft.:_ SANDY SILT, s(ML) About
29.2 to 31.5 ft. - groundwater 70% fines with low plasticity, toughness and
encountered, add water - | dry strength, and rapid dilatancy; about 30%
31.5 to 33.8 ft. - sampler and augers fine sand; maximum size: fine sand.
temporarily stuck, running sands 100 148.5
had to insert pilot bit to return to Laboratory Data Interval
33.8' 20— 124 | 61 |185 | 815 | 00 | NP [ NP | 17.7 | SM SM - 23.0t0 24.0 ft.
33.8 to 45.0 ft. - smooth drilling with 147.6 147.6
poor 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.

MW-09-54B
TOC Coordinates= N 2170647.4 E 6177381.3 (NAGD83) El. 168.08 (NAVD88)
Ground surface El.= 168.2 (NAVD88)
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GEOLOGIC LOG OF DRILL HOLE NO. MW-09-54 SHEET 2 OF 3

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 2B, River Bank Right, Madera County COORDINATES: N 2,170,651.8 E 6,177,383.5 (NAGD83) GROUND SURFACE ELEVATION: 168.0 ft. (NAVD88)
BEGUN: 7/20/09 FINISHED: 7/21/09 TOTAL DEPTH: 51.8ft. T.O.C ELEVATION: 167.80 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: S. Lee & J. Vauk
AND DATE MEASURED: 22.0ft. (El. 146.00 ft.) 7/20/2009 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 & |uk ol ol @3 |5x|2]|EL O| 3k S |38
5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
<8 2|25 2(2|2|3%|e8|%a/ § 3/ § |&
x| 8 x| R X X J | & S0 m m )
45.0 to 46.8 ft. - running sands had 24.0 to 28.0 ft.:SANDY SILT, s(ML) About
to insert pilot bit and blind drilled to 60% fines; about 40% fine sand; wet, light
46.8 83 \ 4 brown; abundant iron-oxidized silt lamina,

46.8 to 51.8 ft. - running sands with —
poor recovery

— micaceous.
22.0 ft. (El. 146.00 ft.) S(ML)

Laboratory Data Interval
MW-09-54B 26.0 to 27.0 ft.
0.0 to 29.8 ft. - blind drilled ~

28.0to 32.2 ft.:SILTY SAND, SM About

DRILL FLUID, RETURN AND 512 | 159 | 67.1 | 329 | 00 | NP | NP | 176 | s(ML) 70% fine to medium sand; about 30% fines;
COLOR: | 144.0 144.0 | moist to wet, light brown; medium dense.
MW-09-54 100
0.0 to 29.2 ft. - None Laboratory Data Interval
29.2 to 51.8 ft. - Water, no return 30.0 to 31.0 ft.
25— —
MW-09-54B 32.2 to 32.5 ft.:SILT, ML: About 90% fines
0.0 to 29.8 ft. - None with low plasticity, toughness and dry
strength, and rapid dilatancy; about 10% fine

WATER LEVEL: — s(ML) — sand; maximum size: fine sand; moist, light
22.0 ft. b.g.s. on 7/20/2009 brown; firm.
(MW-09-Sg4) ? 612 [ 29 [641 | 359 | 00 NP NP 23.7 | s(ML)

141.0 Laboratory Data Interval
REASON FOR HOLE 1 B 32.2t0 32.5ft.
TERMINATION:
The holes were terminated upon 32.5t0 34.5 ft.:SILT WITH SAND, (ML)s
successful completion to the target _| 140.0 | About 85% fines with no to low plasticity and
depths. toughness, medium dry strength, and slow

dilatancy; about 15% fine sand; maximum

HOLE COMPLETION: 65 size: fine sand; moist, light gray brown; firm.
MW-09-54 — -
Well Casing - 0.2 to 36.2 ft. (T.O.C. Laboratory Data Interval
El. 167.80 ft.) 33.810 34.5 ft.
Dual Pre-pack Screen - 36.2 of 51.2
ft. (Slotted 0.020-inch) 30— SM — 34.5to0 35.0 ft.:SILTY SAND, SM About
Well Screen Filter Pack - #3 Sand 55% fine to medium sand; about 45%
Filter Pack - 31.3 to 51.8 ft. (#3 17.9 | 35 | 214 | 786 | 00 | NP | NP | 183 | SM non-plastic fines with rapid dilatancy;
Sand) ? 137.0 maximum size: medium sand; moist, light

Bentonite Seal - 1.0 to 31.3 ft.
Well Protection - 2- by 3-foot vault.

gray brown with reddish brown iron-oxidation
veinlets; firm.

Qal

MW-09-54B | | 35.0to 35.4 ft.:SILT WITH SAND, (ML)s
Well Casing - 0.3t0 9.2 ft. (T.O.C. 135.8 About 75% fines with low plasticity, toughness
El. 168.08 ft.) 454 | 407 | 861 | 139 | 00 | 220 | 51 | 185 CL-ML 1355 | ML 1355 and dry strength, and rapid dilatancy; about
Well Screen - 9.2 to 29.2 ft. (Slotted 91 25% fine sand; maximum size: medium sand;
0.010-inch) — - moist, light gray brown.
Filter Pack - 6.0 to 29.8 ft. (#3 Sand)
Bentonite Seal - 1.0 to 6.0 ft. (ML)s 35.4to 38.9 ft.:SILT, ML: About 90 to 95%
Well Protection - flush-mounted fines with medium plasticity, toughness and
12-inch manhole (15/16-inch h 337 | 304 [ 731 | 269 | 00 | 244 | 81 | 231 (CL)s — dry stfength, anq slow dilatancy; about's to
hexbolts) 1335 1335 10% fine to medium sand; maximum size:

91 medium sand; moist, light brown gray with

35— SM 133.0 | reddish brown iron-oxidation veinlets; firm.
MUs 1326 Laboratory Data Interval
NR 36.0 to 38.2 ft.

38.9 t0 40.9 ft.:SILTY SAND, SM About
70% fine to medium sand; 30% non-plastic
fines with rapid dilatancy; maximum size:
] 91 | 402|507 |909 | 91 | 00 | 321|154 | 201]|cL ML B vTi(ter?IIL-JIrgl'Sggfctj’tcr)nf(i)rlfr:'c%?gs%fnyéyr.lo reaction

Laboratory Data Interval
7 129.8 ~ 38.9 t0 40.5 ft.

40.9 to 45.0 ft..POORLY GRADED SAND
129.1 WITH SILT, SP/SM About 90% fine to
coarse sand (mostly fine to medium); about
91 10% non-plastic fines with rapid dilatancy;
253 | 63 | 316 | 684 | 00 NP NP 162 | SM moist, dark grey and light brown layers, no
40— SM | reaction with HCI; soft consistency.

1275 Laboratory Data Interval
1271 40.9 to 42.8 ft.

70 122 15 [ 137 | 863 | 0.0 NP NP 20.6 | SM

COMMENTS: FADC = Flight Auger Dry Core
HSA = Hollow Stem Auger
NP = Non-plastic
NR = No Recovery

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

NA = Not applicable MW-09-54B
bGS- =_GBf0|Uﬁd ?}Uffaﬁe d surt TOC Coordinates= N 2170647.4 E 6177381.3 (NAGD83) El. 168.08 (NAVD88)
-g.s. = Below the ground surface Ground surface EL.= 168.2 (NAVD88)

T.0.C. = Top of well casing
SHEET 2 OF 3 |DRILL HOLE MW-09-54




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-54 SHEET 3 OF 3

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 2B, River Bank Right, Madera County COORDINATES: N 2,170,651.8 E 6,177,383.5 (NAGD83) GROUND SURFACE ELEVATION: 168.0 ft. (NAVD88)
BEGUN: 7/20/09 FINISHED: 7/21/09 TOTAL DEPTH: 51.8ft. T.O.C ELEVATION: 167.80 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: S. Lee & J. Vauk
AND DATE MEASURED: 22.0ft. (El. 146.0 ft.) 7/20/2009 REVIEWED BY: A. Warren
LABORATORY DATA z z
%Q ] E
E E
T E s s|8% 25 5 CLASSIFICATION AND
[ > 4| s |Z w 20 z 9 z 00
NOTES B | wl 0| o 8|32 |6x|E]2 /8|32 /2 |g&
518zl 5% |2 2|2 |2|58(2E|88 / 5|53/ & |g5|  PHYSICAL CONDITION
= £ =) [ << < n
s 2125|222 |3%|e8|°5) & 3/ 2 |&
x| 8 I 8 8 = =0 | | o
45.0 to 46.8 ft.: No Recovery.
125.2 46.8 to 48.1 ft.:SILTY SAND, SM About
— — 85% fine to medium sand; 15% non-plastic
SPISM fines with rapid dilatancy; maximum size:
medium sand; moist, grey; no reaction with
68 HCI; recovered disturbed.
Laboratory Data Interval
46.8 to 48.1 ft.
45 123.0 L
> 48.1to 51.8 ft.:No Recovery.
T.D.=51.8ft.
| NR NR L
1212
| Qal |
39 | 131 | 55 | 186 | 814 | 00 | NP [ NP | 17.8 | SM SM
— 119.9 119.9 -
50— NR NR —_
116.2
BOTTOM OF HOLE
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well Completion Diagram.
HSA = Hollow Stem Auger Well development information is provided in attached Monitoring Well
NP = Non-plastic Development form.
NR = No Recovery
NA = Not applicable MW-09-54B
G.S. = Ground surface TOC Coordinates= N 2170647.4 E 6177381.3 (NAGD83) El. 168.08 (NAVD88)
b.g.s. = Below the ground surface Ground surface El.= 168.2 (NAVD88)

T.0.C. = Top of well casing
|SHEET 3 OF 3 |DRILL HOLE MW-09-54




MW—-09—54 GEOLOGIST: S, LEE

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 7,/21,/2009 HELPER: K. COY

TOP OF WELL CASING COORDINATES:
N2170651.8 E6177383.5 (NAD83) ELEVATION 167.8° (NAVDSES)
GROUND SURFACE ELEVATION 168.0° (NAVDS8S)

Ground surface 0.0° — —

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%e” hex bolts.

—/
\ Concrete
PVC cap

Ground surface 0.0 — — GS El._168.0" |
Top of well casing 0.2'? r.o0.C. El. 167.8
1.0

Top of bentonite seal

Bentonite
Medium chips
Cert. NSF/ANSI 60

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

29.3
Top of filter pack and m

, Bentonite, 3" TR30
bottom of bentonite seal I1.3 R time—release pellets

Filter pack (#3 sand)

Top of screen 36.2" —
e — Well screen
j— Pre—packed PVC screen
Outer screen I.D. = 3"
p— Inner screen 1.D. = 2"
— Slot size = 0.020”
j— Square—threaded, SCH 40
— Sand pack = #3 sand
Bottom of screen 51.2"— |~ — .':'“.;7/:7\/@ cap
Total depth 57.1:‘5"F
*NOT TO 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.



MW—-09—-545 GEOLOGIST: S, LEE

WELL COMPLETION DIAGRAM DRILLER: R. BURNETT

DATE COMPLETED: 1,/25/2010 HELPER: J. OSTERBERG

TOP OF WELL CASING COORDINATES:
N2170647.4 E6177381.3 (NADE3) ELEVATION 168.1° (NAVDSES)
GROUND SURFACE ELEVATION 168.2° (NAVDSES)

Ground surface 0.0° — —

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%e” hex bolts.

—/
\ Concrete
PVC cap

Ground surface 0.0 _ — GS ElL_168.0" |
Top of well casing 0.1~ — T.0.C El 1678
Top of bentonite seal 1.0 — Bentonite

J— Medium chips

Cert. NSF/ANSI 60

Bentonite, " TR30
time—release pellets

Top of filter pack and
bottom of bentonite seal

6.0 — TN

Top of screen and 92
bottom of bentonite seal ’

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

Filter pack (#3 sand)

- BN

Well screen
Pre—packed PVC screen
Outer screen I.D. = 3"
Inner screen 1.D. = 2"
Slot size = 0.020”
Square—threaded, SCH 40
Sand pack = #3 sand

J }

Bottom of screen 29.2" — [ = = —— PVC cap

Total depth 29.8°

*NOT 10 SCALE

NOTES:

1.0.C. = Top of well casing, .D. = Inner Diometer, G.S5. = 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-09-55
PROJECT: San Joaquin River Restoration Project STATE: California
COORDINATES: N 2,170,239.3 E 6,177,224.3 (NAGD83) GROUND SURFACE ELEVATION: 166.1 ft. (NAVD88)
TOTAL DEPTH: 55.0 ft. T.O.C ELEVATION: 168.69 ft. (NAVD88)

HOLE LOGGED BY: G. Russell

REVIEWED BY: J. Vauk

FEATURE: Groundwater Monitoring
LOCATION: Reach 2B, River Bank Left, Fresno County
BEGUN: 8/1/09 FINISHED: 8/2/09
DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: 27.5ft. (El. 138.59 ft.) 8/3/2009

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
Sl8zls|z|Y|22|2|E9/22188 )/ 5|58/ & |c3 PHYSICAL CONDITION
2| 3| 0| & 163 <Z(58|33 o) 3 g QY
x| & | & |8 | 8|3 |z |[20| © i o i o
ALL MEASUREMENTS ARE IN SOIL DESCRIPTIONS CHARACTERIZE
FEET FROM THE GROUND SAMPLES FROM DRILL HOLE MW-09-55.
SURFACE.
- - 0.0 to 55.0 feet
MW-09-55 was drilled and QUATERNARY ALLUVIUM (Qal)
continuously sampled on 8/01/2009
and 8/02/2000 using hollow-stem 0.0 to 5.9 ft.: SILTY SAND, SM: About 75
flight augers and split sample barrel. — |- to 85% fine to medium sand with grains
consisting of quartz, mica, and various other
MW-09-55B was drilled and 74 minerals; about 15 to 25% fines; maximum
completed as a well on 8/02/2009 136 | 41 |17.7 | 823 | 00 | NP [ NP | 33 | SM size: medium sand; dry, brown, no reaction
and 8/03/2009 using hollow stem - 1631 | sM - with HCI; very soft consistency; increase in
flight augers and a wooden plug. the percentage of sand with depth.
PURPOSE OF HOLE: Laboratory Data Interval
To recover core, collect data to — — 2.5t03.0ft.
determine geologic and hydrologic 451t05.0 ft.
site conditions, and install a
groundwater monitoring well. 129 | 47 | 176 | 824 | 00 | NP [ NP | 22 | SM 1611 5.9to 7.5 ft.. POORLY GRADED SAND,
5 . — SP: About 95% fine to coarse sand (coarse
DRILLED BY: sand is subangular and hard); about 5% fines;
USGS Dirill Crew trace of fine, hard, sub-angular gravel;
James Huckaby, Driller 160.2 maximum size: 1/4 inches; dry, gray, no
Kevin Coy, Helper T [~ reaction with HCI; very soft consistency
DRILL RIG: 7.5t0 7.9 ft.: SILTY SAND, SM: About 60%
CME-550 Sp fine to medium sand; about 40% fines;
T I~ maximum size: medium sand; dry, brown, no
DRILLING & SAMPLING 158.6 reaction with HCI; soft consistency.
METHODS: 80 oy
Drill hole MW-09-55 was advanced L=~ 1882 | 7.9 to 13.0 ft.: POORLY GRADED SAND,
using hollow stem flight augers with 1 I~ SP: About 95% fine to medium sand; about
continuous dry core sampling 5% fines; maximum size: medium sand; dry
system (FADC) from the ground (moist below 12.7 ft.), light gray-brown, no
surface to a total depth of 55.0 feet reaction with HCI; very soft consistency.
bgs. FADC uses 7-5/8-inch O.D., n B
4-1/4-inch 1.D. hollow stem augers, Laboratory Data Interval
with a 5-foot-long, 3-inch 1.D. split 10.5to 11.0 ft.
sample barrel. 10 |
Qa 13.0 to 15.0 ft.: POORLY GRADED SAND
Interval Method sp WITH SILT, SP/SM: About 85% fine to
0.0 to 55.0 ft. - FADC coarse sand (coarse sand is sub-rounded to
| 41 | 15 |56 | 944 00 | NP | NP 49 | SP-SM 155.1 | sub-angular, and hard; about 10% fines;
Drill hole DH-09-55B was advanced about 5% fine, hard, sub-rounded gravel;
using hollow stem flight augers maximum size: 1/2 inches; moist (wet below
(FADC) and a wooden plug from the 14.0 ft.), light gray-brown, no reaction with
ground surface to a total depth of _ | HCI; very soft consistency.
15.4 feet bgs. FADC uses
7-5/8-inch O.D., 4-1/4-inch I.D. 68 15.0to 19.0 ft.: SILTY CLAY WITH SAND,
hollow stem augers and a wooden (CL/ML)s: About 75% fines with low
(knock-out) plug. - 153.1 | plasticity, medium toughness and dry
strength, and slow dilatancy; about 25% fine
Interval Method sand; maximum size: fine sand; moist,
0.0 to 15.4 ft. FADC with greenish-gray (slightly mottled with rust
wooden plug - SP/SM | colored iron staining), no reaction with HCI;
firm to hard consistency; slightly sandier
DRILLING CONDITIONS AND toward bottom 0.5 ft.
DRILLER'S COMMENTS:
MW-09-55 15 151.1 —  Laboratory Data Interval
0.0 to 40.0 ft. - smooth drilling 18.0 to 18.5 ft.
40.0 to 45.0 ft. - very firm, difficult
drilling 19.0 to 20.0 ft.: SILTY SAND, SM: About
45.0 to 55.0 ft. - flowing saturated — 100 - 60% fine sand; about 40% fines; maximum
sands in augers size: fine sand; dry, greenish-gray, no
reaction with HCI; soft consistency.
MW-09-55B
0.0 to 15.4 ft. - blind drilled (CL/ML)s — 20.0to 22.0 ft.: SILTY SAND, SM: About
15.4 ft. - knocked out wooden plug 85% fine sand; about 15% fines; maximum
and set well size: fine sand; moist to wet, greenish-gray,
no reaction with HCI; soft consistency.
DRILL FLUID, RETURN AND T —
COLOR: 385 | 129 | 514 | 486 | 00 | NP | NP | 172 | s(ML) 22.0to 23.5 ft.: SILTY SAND, SM: About
MW-09-55 97 - 75% fine sand; about 25% fines; maximum
0.0 to 55.0 ft. - Not Recorded 1471 size: fine sand; moist to wet, greenish-gray,
1 - ™ no reaction with HCI; soft consistency.
MW-09-55B
0.0 to 15.4 ft. - None SM 23.5t0 24.5 ft.: SILTY SAND, SM: About
146.1 85% fine to medium sand; about 15% fines;

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-09-55B
TOC Coordinates= N 2170244.6 E 6177225.0 (NAGD83) El. 165.54
Ground Surface El.= 165.7 (NAVD88)

|SHEET 1 OF 3 |DR|LL HOLE MW-09-55




SHEET 2 OF 3

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-55
PROJECT: San Joaquin River Restoration Project STATE: California
COORDINATES: N 2,170,239.3 E 6,177,224.3 (NAGD83) GROUND SURFACE ELEVATION: 166.1 ft. (NAVD88)
TOTAL DEPTH: 55.0 ft. T.O.C ELEVATION: 168.69 ft. (NAVD88)

HOLE LOGGED BY: G. Russell

REVIEWED BY: J. Vauk

FEATURE: Groundwater Monitoring
LOCATION: Reach 2B, River Bank Left, Fresno County
BEGUN: 8/1/09 FINISHED: 8/2/09
DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: 27.5ft. (El. 138.59 ft.) 8/3/2009

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
5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
28| 2132|2292 |2%|e8|%3/ & 3/ § |§
x| 8 X X X X I |a =0 [} [} o
WATER LEVEL: maximum size: medium sand; moist to wet,
27.5 ft. b.g.s. on 8/03/2009 greenish-gray, no reaction with HCI; soft
(MW-09-55) consistency.
REASON FOR HOLE 24.510 30.0 ft.: SILTY CLAY WITH SAND,
TERMINATION: (CL/ML)s: About 85% fines with medium
The holes were terminated upon plasticity and toughness, low dry strength,
successful completion to the target - 144.1 L and slow dilatancy; about 15% fine sand;
depths. 80 maximum size: fine sand; moist,
greenish-gray (slightly mottled with rust
HOLE COMPLETION: SM colored iron staining), no reaction with HCI;
MW-09-55 — — firm to hard consistency.
Well Casing - +2.6 to 40.0 ft.
(T.O.C. El. 168.69 ft.) 142.6 Laboratory Data Interval
Dual Pre-pack Screen - 40.0 to 50.0 27.2t0 27.5 ft.
ft. (Slotted 0.020-inch) — SM —
Well Screen Filter Pack - #3 Sand 1416 30.0to 32.2 ft.: SILTY SAND, SM: About
Filter Pack - 35.5 to 55.0 ft. (#3 . 85% fine to fine sand; about 15% fines;
Sand) maximum size: fine sand; moist to wet,
Bentonite Seal - 2.0 to 35.5 ft. 25— — greenish-gray, no reaction with HCI; soft
Well Protection - locking well casing consistency.
(2.6’ above ground surface)
32.2t0 33.3ft.: SILTY CLAY WITH SAND,
MW-09-55B - ™ (CL/ML)s: About 75% fines with low to
Well Casing - 0.1 to 10.0 ft. (T.O.C. medium plasticity, medium toughness, low dry
El. 165.54 ft.) strength, and slow to rapid dilatancy; about
Dual Pre-pack Screen - 10.0 to 15.0 25% fine sand; maximum size: fine sand;
ft. (Slotted 0.020-inch) T I~ moist, greenish-gray, no reaction with HCI;
Well Screen Filter Pack - #3 Sand 74 454 | 439 | 893 | 107 | 00 | 233 | 65 | 216 |CL-ML W 1386| (CU/MD)S firm to hard consistency.
Filter Pack - 8.0 to 15.4 ft. (#3 Sand) b5t (el 13859 1t)
Bentonite Seal - 2.0 to 8.0 ft. 33.3t0 34.5ft.: SILTY SAND, SM: About
Well Protection - flush-mounted N I~ 70% fine sand; about 30% fines; maximum
18-inch manhole (15/16-inch size: fine sand; wet, greenish-gray (slightly
hexbolts) mottled with rust-colored iron staining), no
reaction with HCI; very soft to soft
n |~ consistency.
34.51t0 38.0 ft.: SANDY LEAN CLAY, s(CL):
30 136.1 Qal - About 70% fines with medium plasticity,
toughness and dry strength, and slow
dilatancy; about 30% fine sand; maximum
size: fine sand; moist, greenish-gray (slightly
| | mottled with rust-colored iron staining), no
SM reaction with HCI; hard to very hard
consistency.
- | Laboratory Data Interval
133.9 36.6 to 36.9 ft.
84 (CUML)s 38.0 to 40.5 ft.: POORLY GRADED SAND
| | WITH SILT, SP/SM: About 90% fine sand;
132.8 about 10% fines; maximum size: fine sand,;
wet, gray (slightly mottled with dark gray to
black streaks), no reaction with HCI; soft
i SM | consistency; interval contains lenses with
higher fines content.
131.6
40.5to 44.5 ft.: SILTY SAND, SM: About
35 — 70 to 75% fine to medium sand (mostly fine);
about 25 to 30% non-plastic fines with rapid
dilatancy; maximum size: medium sand; wet,
gray and dark gray (slightly mottled with dark
— — gray to black streaks), no reaction with HCI;
s(CL) very soft and soft consistency.
448 | 379 | 827 | 173 | 00 | 227 | 6.2 | 182 [(CL-ML)S159 1 Laboratory Data Interval
— — 44.0 to 44.5 ft.
88
| 128.1 |
SP/SM

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-09-55B
TOC Coordinates= N 2170244.6 E 6177225.0 (NAGD83) El. 165.54
Ground Surface El.= 165.7 (NAVD88)

|SHEET 2 OF 3 |DR|LL HOLE MW-09-55




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-55 SHEET 3 OF 3
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 2B, River Bank Left, Fresno County COORDINATES: N 2,170,239.3 E 6,177,224.3 (NAGD83) GROUND SURFACE ELEVATION: 166.1 ft. (NAVD88)
BEGUN: 8/1/09 FINISHED: 8/2/09 TOTAL DEPTH: 55.0 ft. T.0.C ELEVATION: 168.69 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Russell
AND DATE MEASURED: 27.5ft. (El. 138.59 ft.) 8/3/2009 REVIEWED BY: J. Vauk

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

44.5 to 49.8 ft.: POORLY GRADED SAND
WITH SILT, SP/SM: About 90% fine sand;
about 10% fines; maximum size: fine sand;

| I~ wet, gray (slightly mottled with dark gray to
black streaks), no reaction with HCI; very soft
consistency; sand flowing into augers, making
progress slow and recovery poor. Recovered
— - samples may have lost some fines content
due to washing out.

-
I}
9
=

40 SM

Laboratory Data Interval
T - 49.0 to 49.4 ft.

49.8 to 53.2 ft.: SILTY SAND, SM: About
65% fine sand; about 35% fines; maximum
— — size: fine sand; wet, dark gray, no reaction
218 | 31 249 | 751 | 00 [ NP | NP | 292 | SM with HCI; soft to firm consistency

121.6 121.6

53.2to 55.0 ft.: SANDY SILT, s(ML): About
45 — 55% fines with low plasticity, medium
toughness, low dry strength, and rapid
dilatancy; about 45% fine to medium sand;
maximum size: medium sand; moist, dark
T I~ greenish-gray, no reaction with HCI; firm
consistency.

Laboratory Data Interval
7] SP/SM [~ 54.0t054.3ft

32 Qal T.D.=55.0 ft.

3.6 2.2 58 94.2 0.0 NP NP 155 | SP-SM 116.7

116.3
50 —

SM

78

112.9

39.6 | 137 [533 | 467 | 00 | NP | NP | 201 [ s(ML) 1118 | S(ML)

55 111.1
BOTTOM OF HOLE

COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well Completion
HSA = Hollow Stem Auger Diagram. Well development information is provided in attached Monitoring
NP = Non-plastic Well Development form.
NR = No Recovery
NA = Not applicable MW-09-55B
G.S. = Ground surface TOC Coordinates= N 2170244.6 E 6177225.0 (NAGD83) El. 165.54
b.g.s. = Below the ground surface Ground Surface El.= 165.7 (NAVD88)

T.0.C. = Top of well casing
|SHEET 3 OF 3 |DRILL HOLE MW-09-55




MW—-09—-55 GEOLOGIST: G. RUSSELL

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 8,/2,/2009 HELPER: K. COY

TOP OF WELL CASING COORDINATES:
N2170239.3 E6177224.3 (NAD83) ELEVATION 168.7° (NAVDSES)
GROUND SURFACE ELEVATION 166.1° (NAVDSS)

+26— — — — — — — — ]
— Steel surface
r— Ground surfac \ r PVC cap casing with
00 — — - ] - locking top
1.0 — — — 1—foot—diameter

Top of well casing +2.61— — T.0.C. £. 168.7 MATCH
Ground surface 0.0 — — G.S E. 166.1° LINE

Top of bentonite seal 2.O’F Bentonite '
Medium chips
Cert. NSF/ANSI 60

4—foot—long

Concrete

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

31.0" —
MATCH —— Bentonite, 35" TR30
LINE time—release pellets

Top of filter pack and 355" — ===
bottom of bentonite seal e

Top of screen 40.0" — e - Well screen
Pre—packed PVC screen
Outer screen I.D. = 3”
Inner screen 1.D. = 27

Slot size = 0.020”
Square—threaded, SCH 40
Sand pack = #3 sand

Bottom of screen 50.0° — |-~ .. ——F=+——1— PVC cap

Lo Filter pack (#3 sand)
Total depth 55.00 — L&

*NOT 10 SCALE

NOTES:

1.0.C. = Top of well casing, .D. = Inner Diometer, G.S5. = Ground Surface,
El. = Elevation

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



MW—-09—-555 GEOLOGIST: G. RUSSELL

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 8/3,/2009 HELPER: K. COY

TOP OF WELL CASING COORDINATES:
N2170244.6 E6177225.0 (NADE3) ELEVATION 165.5° (NAVDSES)
GROUND SURFACE ELEVATION 165.7° (NAVDS8S)

Manhole cover
/ 18" steel cover and sleeve,

secured with %g” hex bolts.

Ground surface 0.0 — —

20 — — — — — —
———
\ Concrete
v PVC cap
L __ GS. F. 1657
Ground surfoce. 0.0’ﬁ = 70c B 1655
Top of well casing 0.2
Top of bentonite seal 2.O’J7 Bentonite
Medium chips
Cert. NSF/ANSI 60
Top of filter pack and 80 — - We/;/i/CCGQS{’NiD
bottom of bentonite seal ; [ : -
R T Filter pack (#3 sand) Square threads, SCH 40
Top of screen 7O.O’J7 - — Well screen
T j— Pre—packed PVC screen
, _— Outer screen I.D. = 3"
Bottom of screen 15.0 — |L_—= T Inner screen I.D. = 2"
Total depth 15.4° Slot size = 0.020”

Square—threaded, SCH 40
Sand pack = #3 sand

PVC cap

*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 2

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-56

STATE: California
GROUND SURFACE ELEVATION: 161.2 ft. (NAVD88)
T.O.C ELEVATION: 161.01 ft. (NAVD88)

HOLE LOGGED BY: G. Russell

REVIEWED BY: J. Vauk

FEATURE: Groundwater Monitoring
LOCATION: Reach 2B, River Bank Left, Fresno County
BEGUN: 7/30/09 FINISHED: 8/1/09
DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: 14.2 ft. (El. 147.01 ft.) 8/1/2009

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,168,209.4 E 6,176,768.3 (NAGD83)
TOTAL DEPTH: 44.7 ft.

LABORATORY DATA z z
%Q ] E
| el |.osl8% [/.|z25 /. |54 CLASSIFICATION AND
=1 = |E u <= = Qo
NOTES & w & » a g I |ox|X Sl o| 3L [} oQ
8183 oz |82 |2 |a|2k|28|25 /) 5|58 / & |8 PHYSICAL CONDITION
sg 235285 |3%|5/55/ § 3/ & |§°
x| 8 |8 X X I |a =0 [} [} o
ALL MEASUREMENTS ARE IN 0.0 to 44.7 feet
FEET FROM THE GROUND QUATERNARY ALLUVIUM (Qal)
SURFACE. _|
95 0.0 to 3.4 ft.: SILT, ML; About 90% fines
PURPOSE OF HOLE: with low to medium plasticity, medium to high
To recover core, collect data to | ML dry strength, and slow dilatancy; about 10%
determine geologic and hydrologic fine sand; maximum size: fine sand; dry,
site conditions, and install a medium to dark brown, no reaction with HCI;
groundwater monitoring well. very firm to hard consistency; containing mica
T flakes.
DRILLED BY: 100 157.8
USGS Drill Crew 3.4to0 6.5 ft.: SILT WITH SAND, (ML)s:
James Huckaby, Driller - 565 1 349 1934 | 66 | 00 | 423 | 154 | 224 | ML 1572 About 75% fines with low plasticity and
Kevin Coy, Helper toughness, low to medium dry strength, and
slow to rapid dilatancy; about 25% fine sand;
DRILL RIG: 5— (ML)s maximum size: fine sand; moist, dark brown,
CME-550 no reaction with HCI; firm consistency;
100 containing mica flakes.
DRILLING & SAMPLING —
METHODS: 154.7 Laboratory Data Interval
Drill hole MW-09-56 was advanced 3.7t0 4.0 ft.
using hollow stem flight augers -
(HSA) with a 8-1/4-inch O.D. and 6.5t0 9.1 ft.: CLAYEY SAND, SC:About
4-1/4-inch 1.D. A 3-foot-long, 238 | 234 | 472 | 523 | 05 | 258 | 110 | 95 [ SC 1534 55% fine to coarse sand with grains
3-1/2-inch I.D. drive sampler | 91 SC consisting of quartz, mica, and various other
(California Sampler) was used to minerals (coarse sand is sub-angular); about
continuously core materials from the 45% fines; trace of gravel; maximum size: fine
ground surface to a total depth of 1521 gravel; dry, gray-brown, no reaction with HCI;
44.7 feet. The drive sampler was . hard consistency.
advanced 2.0 to 2.3 feet per run
in-front of the auger bit, with a Laboratory Data Interval
hydraulic hammer. Augers were 101 100 [ 223 [ 146 [ 360 | 627 | 04 | 50 | 88 | 20o[SC 150.9 | s(CL/ML) 7.5t0 7.8 ft.
then advanced to the previous
depth sampled. 9.1to 11.3 ft.: SANDY, SILTY CLAY,
I 149.9 sS(CL/ML): About 55% fines with low
Interval Method plasticity, medium dry strength, and slow
0.0 to 44.7 ft. - HSA with Drive dilatancy; about 45% fine to coarse sand;
Sampler — 0 78 (188 | 714 | 98 | wp | N | 22 | SM 1289 SM trace of gravel; maximum size: fine gravel; dry
100 - - - - - - - 148.6 | to moist, orange-brown, no reaction with HCI;
DRILLING CONDITIONS AND - Qa hard consistency; abundant iron-oxide
DRILLER'S COMMENTS: — staining throughout.
0.0 to 24.8 ft. - smooth drilling
24.8 - encountered water at 22.6 ft., Laboratory Data Interval
add water during drilling - A 4 10.0 to 10.3 ft.
24.8 to 33.8 ft. - smooth drilling a2t (@ 147011)
33.8 to 42.6 ft. - difficult drilling due 100 11.3to 12.6 ft.: SILTY SAND, SM: About
to heaving sands 15— 60% fine to coarse sand; about 35% fines;
42.6 to 44.7 ft. - smooth drilling 50 | 37 | 87 | 910 | 03 | NP | NP | 95 | SP-SM 145.9 about 5% gravel; maximum size: 1/2 inches;
dry to moist, brown (slightly mottled with
DRILL FLUID, RETURN AND | rust-colored iron staining), no reaction with
COLOR: HCI; soft to firm consistency.
0.0 to 24.8 ft. - None SM
24.8 to 44.7 ft. - Water, no return 100 Laboratory Data Interval
N 12.0to 12.3 ft.
WATER LEVEL:
14.2 ft. b.g.s. on 8/01/09 12.6 to 20.6 ft.: SILTY SAND, SM: About
I 85% fine to medium sand (trace of coarse);
REASON FOR HOLE about 15% non-plastic fines; maximum size:
TERMINATION: coarse sand; moist, light brown (slightly
The hole was terminated upon -1 91 orange), no reaction with HCI; soft to firm
successful completion to the target consistency.
depth.
20— Laboratory Data Interval
HOLE COMPLETION: 140.6 15.0 to 15.3 ft.
Well Casing - 0.1 to 22.0 ft. (T.O.C. -
El. 161.01 ft) _ 202 222 424 | 576 L 00 L 223 | 73 | 161 SC 1403 ) sC 1401 20.6to 21.1 ft.: CLAYEY SAND, SC: About
Dual Pre-pack Screen - 22.0 to 42.0 100 60 fine to medium sand (mostly fine); about
ft. (Slotted 0.020-inch) 40% fines with low to medium plasticity, low
Well Screen Filter Pack - #3 Sand | toughness, medium dry strength, and slow
Filter Pack - 13.5 to 44.7 ft. (#3 dilatancy; maximum size: medium sand;
Sand and native material) SM moist, brown (mottled with rust-colored
Bentonite Seal - 2.0 to 13.5 ft. | staining), no reaction with HCI; firm
Well Protection - flush-mounted consistency.
18-inch manhole (15/16-inch 87 1375
hexbolts) Laboratory Data Interval
T 20.6 to 20.9 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. Well development information is
provided in attached Monitoring Well Development form.

SHEET 1 OF 2 |DRILL HOLE MW-09-56




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-56 SHEET 2 OF 2
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 2B, River Bank Left, Fresno County COORDINATES: N 2,168,209.4 E 6,176,768.3 (NAGD83) GROUND SURFACE ELEVATION: 161.2 ft. (NAVD88)
BEGUN: 7/30/09 FINISHED: 8/1/09 TOTAL DEPTH: 44.7 ft. T.0.C ELEVATION: 161.01 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Russell
AND DATE MEASURED: 14.2 ft. (El. 147.01 ft.) 8/1/2009 REVIEWED BY: J. Vauk

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

21.1to 23.7 ft.: SILTY SAND, SM: About
80% fine to medium sand (trace of medium);
100 SM about 20% fines; maximum size: medium
sand; moist to wet, orange brown, no reaction
with HCI; very soft consistency.

30.1 | 129 | 430 | 57.0 0.0 NP NP 112 [ SM 134.7

23.7to 27.9 ft.: SILTY SAND, SM: About
55% fine to medium sand (trace of medium);
133.3 about 45% fines with low to medium plasticity
-1 96 [~ and dry strength, and slow dilatancy;
maximum size: medium sand; moist to wet,
brown-gray, no reaction with HCI; firm to hard
h [ consistency; occasional layers (1-3 inches)
with higher sand content (to about 40%).

30— — Laboratory Data Interval
95 26.2t0 26.5 ft.

. SPISM | 27.9to 33.8 ft.: POORLY GRADED SAND
WITH SILT, SP/SM: About 90% fine sand;
about 10% fines; maximum size: fine sand,;
- I wet, gray (mottled with dark gray to black
streaks), no reaction with HCI; very soft

83 consistency.

33.8t0 35.7 ft.: SILTY, CLAYEY SAND,
SCI/SM: About 65% fine sand; about 35%
fines; maximum size: fine sand; wet, gray, no
reaction with HCI; soft consistency;
occasional zones (1-inch layer or fragment)
82 SCISM Qal with higher fines content.

127.4

35—
1255 35.7 to 35.9 ft.: SILTY SAND, SM: About
212 | 200 | 421 | 570 | 00 | NP | NP | 45 | SM 1753 [ SM 1753 60% fine sand; about 40% non-plastic fines
- [~ with no to slow dilatancy; maximum size: fine
sand; moist, light gray, no reaction with HCI;
hard to very hard consistency.

Laboratory Data Interval
35.7 to 35.9 ft.

35.9 to 44.7 ft.. POORLY GRADED SAND

WITH SILT, SP/SM: About 90% fine sand;

- |- about 10% fines; maximum size: fine sand;

wet, gray, no reaction with HCI; very soft

consistency. Lower part of depth interval had

40— | saturated, soft sand flowing into augers,

NR SP/SM making the drilling progress slow and
recovery poor. Recovered samples may have

lost some fines content due to washing out.

Laboratory Data Interval
43.6 to 43.9 ft.

T.D.=44.7 ft.

82 4.3 16 59 941 | 0.0 NP NP 155 | SP-SM 117.3

116.5

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-09-56




MW—-09—-56

GEOLOGIST.: J. VAUK

WELL COMPLETION DIAGRAM

DRILLER: J. HUCKABY

DATE COMPLETED: 8/01,/2009

HELPER: K. COY

TOP OF WELL CASING COORDINATES:
N2168209.4 E6176768.3 (NADE3) ELEVATION 161.0° (NAVDSES)
GROUND SURFACE ELEVATION 161.2° (NAVDSES)

Ground surface 0.0 — —

Ground surface

0.0 —
Top of well casing O.Q'T
Top of bentonite seal 2.O’J7
0.0 —
Top of filter pack and
bottom of bentonite seal
Top of screen
Bottom of screen ,
and filter pack 42.0° —
Total depth 44.7" —

*NOT 10 SCALE

PVC cap

G.S. El._161.2"
1.0.Cc. El. 161.0

Bentonite
Medium chips

135" — [

Well casing
PVC 2" I.D.

22.0"— | =

Well screen

b+ o+

b+ o+
S S

v+« PVC cap
+ o+ o+ o+ 4+

o kgt b
S S S S S

Cert. NSF/ANSI 60

Bentonite, 35" TR30
time—release pellets

Manhole cover
18" steel cover and sleeve,
secured with '%g” hex bolts.

Concrete

Square threads, SCH 40

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

— 37
- o

Filter pack (#3 sand)

Caved soil from borehole wall

NOTES:
[.0.C. = Jop of well casing, [I.D.
El. = Elevation

= |nner Diameter, G.S.

Ground Surface,

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



GEOLOGIC LOG OF DRILL HOLE NO. MW-09-57 SHEET 1 OF 2

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 2B, River Bank Left, Fresno County COORDINATES: N 2,165,785.1 E 6,176,730.5 (NAGD83) GROUND SURFACE ELEVATION: 163.1 ft. (NAVD88)
BEGUN: 7/28/09 FINISHED: 7/30/09 TOTAL DEPTH: 52.5 ft. T.0.C ELEVATION: 162.94 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Russell
AND DATE MEASURED: 30.5ft. (El. 132.64 ft.) 7/30/2009 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
5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
spla|g|a|a|¢|3|32|g5|53/ & 3/ © |§°
x| 8 X X X X I |a =0 [} [} o
ALL MEASUREMENTS ARE IN 0.0 to 52.5 feet
FEET FROM THE GROUND SM QUATERNARY ALLUVIUM (Qal)
SURFACE. - 100 162.0 -
0.0to 1.1 ft.: SILTY SAND, SM: About 55%
PURPOSE OF HOLE: fine to coarse sand; about 35% fines; about
To recover core, collect data to — — 10% fine to coarse, hard, rounded to
determine geologic and hydrologic sub-rounded gravel; maximum size: 1 inch;
site conditions, and install a SM dry, gray-brown, no reaction with HCI; firm
groundwater monitoring well. 1 I~ consistency.
100 787 [ 100 [ 281 | 716 [ 03 | NP | NP | 48 | SM 1505
DRILLED BY: | | 1.1to 4.7 ft.: SILTY SAND, SM: About 60%
USGS Drill Crew fine to coarse sand (coarse sand is
James Huckaby, Driller 158.4 sub-angular to angular); about 40% fines;
Kevin Coy, Helper 5— L trace of gravel; maximum size: 1/2 inches;
dry, gray-brown, no reaction with HCI; soft to
DRILL RIG: 86 firm consistency; abundant mica flakes, sand
CME-550 — - percentage increases toward bottom 1-foot.
DRILLING & SAMPLING Laboratory Data Interval
METHODS: . ~ 3.3t0 3.6 ft.
Drill hole MW-09-57 was advanced
using hollow stem flight augers 83 25 [ 20 [ 45 [ 945 [ 10 [ NP | NP | 1.6 [SP 1551 4.7t0 17.0 ft.: POORLY GRADED SAND
(HSA) with a 7-5/8-inch O.D. and 1 I~ WITH SILT, SP/SM: About 85% fine to
4-1/4-inch I.D. A 2.3-foot-long, coarse sand (coarse sand is hard and
3-1/2-inch I.D. drive sampler | sub-angular to angular); about 10% fines;
(California Sampler) was used to about 5% fine to coarse, hard, sub-rounded to
continuously core materials from the rounded gravel; maximum size: 1.5 inches;
ground surface to a total depth of 10 100 L dry, light whitish-orange to light gray, no
52.5 feet. The drive sampler was reaction with HCI; soft consistency; abundant
advanced 2.0 to 2.3 feet per run mica flakes. Sand becomes finer grained
in-front of the auger bit, with a - SP/ISM L below 12.7 feet. Gravel content about 15%
hydraulic hammer. Augers were from 11.2 to 12.3 ft., and a trace from 14.0 to
then advanced to the previous 17.0 feet.
depth sampled. — =
100 Laboratory Data Interval
Interval Method 7.7 t0 8.0 ft.
0.0 to 52.0 ft. - FADC 1 B
17.0to 17.6 ft.: POORLY GRADED SAND
DRILLING CONDITIONS AND | - WITH SILT, SP/SM: About 90% fine to
DRILLER'S COMMENTS: Qa medium sand (trace of medium); about 10%
0.0 to 40.5 ft. - smooth drilling 100 fines; maximum size: medium sand; dry, light
40.5 ft. - encountered water at 37.5 15— L whitish-orange to light gray, no reaction with
ft., add water during drilling HCI; loose consistency.
40.5 to 52.5 ft. - sand heave during
drilling — I 17.6to 18.5ft.: SILTY CLAY WITH SAND,
(CL/ML)s: About 80% fines with low to
DRILL FLUID, RETURN AND 100 1461 medium plasticity, low toughness and dry
COLOR: — - — strength; slow dilatancy; about 20% fine to
0.0 to 40.5 ft. - None SPISM 1455 medium sand (trace of medium); maximum
40.5 to 52.5 ft. - Water, no return size: medium sand; moist, medium gray, no
n (CLML)s [~ reaction with HCI; soft to firm consistency;
WATER LEVEL: 144.6 contains occasional irregular laminae with
30.5 ft. b.g.s. on 7/30/2009 4 o5 | higher sand percentage.
REASON FOR HOLE 18.5t0 24.8 ft.: SILT WITH SAND, (ML)s:
TERMINATION: 20— | About 85% fines with no to low plasticity, low
The hole was terminated upon toughness and dry strength, and rapid to slow
successful completion to the target 503 | 265 [ 888 | iz | 00 204 | 35 | 92 ML 1353 dilatancy; about 15% fine sand; maximum
depth. — - - - - - - - - * I size: fine sand; moist, greenish-gray (slightly
100 mottled with rust colored iron staining), no
HOLE COMPLETION: (ML)s reaction with HCI; very firm to hard
Well Casing - 0.2 to 31.5 ft. (T.O.C. — [~ consistency; contains occasional irregular
El. 162.94 ft.) laminae with higher sand percentage. Zones
Dual Pre-pack Screen - 31.5 to 51.5 of soil with about 25% sand are encountered
ft. (Slotted 0.020-inch) T I~ from 22.0 to 22.4 ft. and 24.3 to 24.8 ft.
Well Screen Filter Pack - #3 Sand 100
Filter Pack - 24.5 to 52.5 ft. (#3 | L Laboratory Data Interval
Sand) 20.6 to 20.9 ft.
Bentonite Seal - 2.0 to 24.5 ft. 138.3
Well Protection - flush-mounted 25— | L 24.8to0 27.7 ft.: SILTY SAND, SM: About
18-inch manhole (15/16-inch 60% fine sand; about 40% fines; maximum
hexbolts) 100 size: fine sand; moist, light gray (slightly
— - mottled with rust colored iron staining), no
SM reaction with HCI; soft consistency; mica
flakes common.
135.4
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 2 |DRILL HOLE MW-09-57




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-57 SHEET 2 OF 2
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 2B, River Bank Left, Fresno County COORDINATES: N 2,165,785.1 E 6,176,730.5 (NAGD83) GROUND SURFACE ELEVATION: 163.1 ft. (NAVD88)
BEGUN: 7/28/09 FINISHED: 7/30/09 TOTAL DEPTH: 525 ft. T.0.C ELEVATION: 162.94 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Russell
AND DATE MEASURED: 30.5ft. (El. 132.64 ft.) 7/30/2009 REVIEWED BY: J. Vauk

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

=
g
g

27.7 to 32.0 ft.: SILT WITH SAND, (ML)s:
About 85% fines with no to low plasticity, low
— I toughness and dry strength, rapid dilatancy;
about 15% fine sand; maximum size: fine
(MU)s sand; moist, gray-brown (mottled with rust
30— = colored iron staining), no reaction with HCI;
91 A A firm to hard consistency; contains occasional
05t (El 13264 ft) irregular laminae with higher sand
percentage.

131.1 32.0to 51.0 ft.: POORLY GRADED SAND
WITH SILT, SP-SM: About 90% fine to

96 medium sand; about 10% fines; maximum

- | size: medium sand; dry to wet (dry from 32.0
to 37.9 ft., moist from 37.9 to 38.0 ft., and wet
below 38.0 ft.), light gray, no reaction with

— I HCI; soft consistency; contains mica flakes.

100 Laboratory Data Interval
35 —  39.0t039.4 ft.
43.7t0 44.0 ft.
48.2t0 48.4 ft.

51.0 to 52.5 ft.: LEAN CLAY WITH SAND,
| | (CL)s: About 85% fines with medium

100 plasticity, toughness and dry strength, and no
dilatancy; about 15% fine sand; maximum
| | size: fine sand; moist to wet, blue-gray, no
reaction with HCI; soft consistency;
classification based on a small sample stuck

i - to auger bit.
100 3.1 1.4 45 95.5 0.0 NP NP 16.9 | SP 123.7

T.D.=52.5 ft.
Qal

96 SP/SM

73 20.6 25 [231 | 769 | 0.0 NP NP 255 | SM 119.1

63 [ 77 [ 85 [ Ol5 | 00 [ NP | NP [ 165 | SP-QM 1147

64

112.1

NR
(CL)s

110.6

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
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MW—-09—-5/ GEOLOGIST: G. RUSSELL

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 7/30,/2009 HELPER: K. COY

TOP OF WELL CASING COORDINATES:
N2165785.1 E6176730.5 (NADE3) ELEVATION 162.9° (NAVDSES)
GROUND SURFACE ELEVATION 163.1° (NAVDS8)

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%g” hex bolts.

Ground surface 0.0 — —

20 — — — — —
Concrete
PVC cap
— __ GS . 1631
Ground surface‘ O'O,T = 70c 5 7629
Top of well casing 0.2
Top of bentonite seal 2.0'ﬁ

/ Bentonite
Medium chips
Cert. NSF/ANSI 60

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

20.5"—
ggg @ Bentonite, " TR30
Top of filter pack and 245 — [ C time—release pellets

bottom of bentonite seal

Filter pack (#3 sand)

Top of screen 316 — |
p— Well screen
j— Pre—packed PVC screen
— Outer screen I.D. = 3"
— Inner screen 1.D. = 2"
— Slot size = 0.020”
j— Square—threaded, SCH 40
— Sand pack = #3 sand
Bottom of screen 51.5" — mi PVC cap
Total depth 52.5'J7
*NOT TO 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.





