SHEET 1 OF 3

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-83

PROJECT: San Joaquin River Restoration Project STATE: California
COORDINATES: N 2,274,920.0 E 6,112,632.9 (NAGD83) GROUND SURFACE ELEVATION: 114.8 ft. (NAVD88)

FEATURE: Groundwater Monitoring
LOCATION: Reach 4A, River Bank Right, Merced County

BEGUN: 11/3/09 FINISHED: 11/5/09
DEPTH AND ELEVATION OF WATER LEVEL
(El. 64.14 ft.) 11/6/2009

AND DATE MEASURED: 50.7 ft.

TOTAL DEPTH: 625 ft.

T.O.CELEVATION: 114.84 ft. (NAVD88)
HOLE LOGGED BY: G. Russell & J. Vauk
REVIEWED BY: J. Vauk

LABORATORY DATA o % % -
x = = z
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5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
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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-09-83.
SURFACE. | Fill
0.0to 2.0 feet
PURPOSE OF HOLE: 100 RECENT FILL (Fill)
To recover core, collect data to |
determine geologic and hydrologic 0.0to 2.0 ft.: FILL/ROAD BASE - LEAN
site conditigns, agnd instaII)la ‘ CLAY WITH SAND, (CL)s:About 85% fines
groundwater monitoring well. with medium plasticity, slow dilatancy,
I~ medium dry strength, and medium toughness;
DRILLED BY: about 15% fine to medium sand; maximum
USGS Drill Crew size: medium sand; dry, light brown; firm
James Huckaby, Driller h [~ consistency; contains some organics (roots).
Todd Menning, Helper
DRILL RIG: 5 Cus — 2.0to 62.5 feet
CME-550 96 QUATERNARY ALLUVIUM (Qal)
DRILLING & SAMPLING — - 2.0to 9.7 ft.: LEAN CLAY WITH SAND,
METHODS: (CL)s: About 85% fines with medium
Drill hole MW-09-83 was advanced plasticity, toughness, and dry strength, and
using hollow stem flight augers with - |- slow dilatancy; about 15% fine to medium
continuous dry core sampling sand; maximum size: medium sand; dry, light
system (FADC) from the ground brown; firm consistency.
surface to a total depth of 62.5 feet. |
FADC system uses augers with a 9.7 to 12.7 ft.: SILTY SAND, SM: About
7-5/8-inch O.D. and 4-1/4-inch I.D., 80% fine to medium sand; about 20%
and a 5-foot-long, 3-inch I.D. split | | non-plastic fines with rapid dilatancy;
sample barrel. maximum size: medium sand; dry, light gray
105.1 to light brown; soft consistency.
Interval Method
0.0 to 62.5 ft. - FADC 10— [ 12.7to 12.8 ft.. LEAN CLAY WITH SAND,
90 (CL)s: About 75% fines with medium
MW-09-83B was drilled and plasticity, toughness and dry strength, and
completed as a well using 7-5/8-inch T SM [~ slow dilatancy; about 25% fine to medium
0O.D. and 4-1/4-inch 1.D. hollow stem sand; maximum size: medium sand; moist,
flight augers and a wooden plug. light brown; firm consistency.
;I—he I)Otal depah I?f [ge iy V;Iaﬁ 43'0” i B 12.8to 17.1 ft.: SANDY SILT, s(ML): Ab
eet b.g.s. and the bottom of the we| .8to0 17.1ft.: s(ML): About
screen was set at 42.5 feet of depth. qﬁ;g# 65% fines with low plasticity, toughness and
: - dry strength, and rapid dilatancy; about 35%
Interval Method fine to medium sand; maximum size: medium
0.0 to 43.0 ft. - FADC with wooden Qal sand; moist, light brown; soft consistency.
plug - -
Laboratory Data Interval
DRILLING CONDITIONS AND 15.0 to 15.3 ft.
DRILLER'S COMMENTS: _ ML -
MW-09-83 15 100 | 405 | 19.1 | 50.6 | 404 | 00 | 267 | 10.7 | 125 [ s(CL) 995 s(ML) 17.1to 18.6 ft.: SILTY SAND, SM: About
0.0 to 37.5 ft. - smooth drilling 80% fine to medium sand; about 20%
37.5t0 42.5 ft. - hard clay bogging | | non-plastic fines with rapid dilatancy;
down augers maximum size: medium sand; moist, light
42.5 to 50.5 ft. - smooth drilling brown; soft consistency.
50.51t0 62.5 ft. - add water, smooth | 977 | . )
drilling 18.6 to 20.6 ft.: SANDY SILT, s(ML): About
70% fines with low plasticity, toughness and
MW-09-83B SM dry strength, and no dilatancy; about 30% fine
0.0 to 43.0 ft. - blind drilled 1 ™ to medium sand; maximum size: medium
43.0 ft. - knocked out wooden plug 96.2 sand; moist, light brown; firm consistency.
and set well
. — 20.6to 23.0 ft.: LEAN CLAY WITH SAND,
DRILLNG FLUID, RETURN AND (CL)s: About 85% fines with medium
COLOR: s(ML) plasticity, toughness and dry strength, and no
MW-09-83 20— 96 — dilatancy; about 15% fine sand; maximum
0.0 to 50.5 ft. - None 942 size: fine sand; moist, light brown; firm
50.5 to 62.5 ft. - Water, no return . consistency.
| 36.2 | 469 [ 831 | 16.9 | 0.0 [ 403 [ 217 [ 314[ (CL)s 9338 |
MW-09-83B Laboratory Data Interval
0.0 to 43.0 ft. - None cLs 20.7t0 21.0 ft.
WATER LEVEL: 23.0to 23.7 ft.: SANDY SILT, s(ML): About
50.7 ft. b.g.s. on 11/6/2009 55% non-plastic fines with rapid dilatancy;
(MW-09-83) | 91.8 | about 45% fine sand; maximum size: fine
sand; slightly moist, light brown, soft
REASON FOR HOLE sy consistency.
TERMINATION: (ML) 90.9
The hole was terminated upon n B
successful completion to the target SM
depth.

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-09-83B
TOC Coordinates= N 2274916.7 E 6112625.6 (NAGD83) El. 115.01 (NAVD88)
Ground surface El.= 115.0 (NAVD88)
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GEOLOGIC LOG OF DRILL HOLE NO. MW-09-83 SHEET 2 OF 3

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Right, Merced County COORDINATES: N 2,274,920.0 E 6,112,632.9 (NAGD83) GROUND SURFACE ELEVATION: 114.8 ft. (NAVD88)
BEGUN: 11/3/09 FINISHED: 11/5/09 TOTAL DEPTH: 62.5 ft. T.0.C ELEVATION: 114.84 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Russell & J. Vauk
AND DATE MEASURED: 50.7 ft. (El. 64.14 ft.) 11/6/2009 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
Sl8zls|z|Y|22|2|E9/22188 )/ 5|58/ & |c3 PHYSICAL CONDITION
ol a|o |z | 5|6 |3(22|38|53/ @ 3/ @ |R°
x| & | & |8 | 8|3 |z |[20| © i o i o
HOLE COMPLETION: 94 89.5 23.7 to 23.9 ft.: SANDY SILT, s(ML): About
70% non-plastic fines with rapid dilatancy;
MW-09-83 | | about 30% fine sand; maximum size: fine
Well Casing - 0.0 to 51.5 ft. (T.O.C. ML sand; moist, light brown; soft consistency.
El. 114.84 ft)
Dual Pre-pack Screen - 51.5 to 61.5 23.9t0 25.3 ft.: SILTY SAND, SM: About
ft. (Slotted 0.020-inch) T 87.6 I~ 70% fine to medium sand; about 30%
Well Screen Filter Pack - #3 Sand 48.1 | 188 1669 | 331 | 00 | 302 | 102 | 186]s(CL) 87.3 non-plastic fines with rapid dilatancy;
Filter Pack - 46.5 to 62.5 ft. (#3 maximum size: medium sand; dry, light
Sand) T I~ brown; soft consistency.
Bentonite Seal - 2.0 to 46.5 ft.
Well Protection - flush-mounted s(CLML) 25.3t0 27.2 ft.: SILT, ML: About 90% fines
18-inch manhole (15/16-inch h — with low to medium plasticity, toughness and
hexbolts) dry strength, and no to slow dilatancy; about
10% fine sand; maximum size: fine sand;
MW-09-83B 30— 100 848 = moist, light brown; soft consistency.
Well Casing - 0.0 to 22.5 ft. (T.O.C.
El. 115.01 ft.) 27.2t0 30.0 ft.: SANDY SILTY CLAY,
Dual Pre-pack Screen - 22.5 to 42.5 — SM - s(CL/ML): About 70% fines with medium
ft. (Slotted 0.020-inch) plasticity, low to medium dry strength and
Well Screen Filter Pack - #3 Sand toughness, no to slow dilatancy; about 30%
Filter Pack - 18.3 to 43.0 ft. (#3 _| 417 | 75 | 492 | 508 | 00 | NP | NP | 137 | SM 82.8 2.6 | fine sand; maximum size: fine sand; moist,
Sand) * light brown; soft consistency.
Bentonite Seal - 2.0 to 18.3 ft. SM
Well Protection - flush-mounted _ 81.7 L Laboratory Data Interval
18-inch manhole (15/16-inch 27.2t0 27.5ft.
hexbolts) s(ML)
_ 80.8 | 30.0to 32.2ft.: SILTY SAND, SM: About
SM 80.5 60% fine sand; about 40% non-plastic fines;
maximum size: fine sand; moist, light brown;
35 100 | very soft consistency.
Laboratory Data Interval
s(CL/ML) 31.7t032.0 ft.

32.2to 33.1 ft.: SILTY SAND, SM: About
75% fine sand; about 25% non-plastic fines;
— 77.6 — maximum size: fine sand; moist, light brown;
Qal very soft consistency.

— I 33.1to 34.0 ft.: SANDY SILT, s(ML): About
65% non-plastic fines with slow dilatancy;
about 35% fine sand; maximum size: fine
| |- sand; moist, light brown; soft consistency.

34.0 to 34.3 ft.: SILTY SAND, SM: About
40— 9 |-202 1161 1363 | 637 | 00 | 243 | 59 | 115] SC-SM 7438 SM 60% fine to medium sand; about 40% fines;
trace of gravel; maximum size: ¥-inch; moist,
light brown; soft consistency.

34.3t0 37.2 ft.: SANDY SILTY CLAY,
S(CL/ML): About 65% fines with low
plasticity, medium toughness and dry

725 strength, and slow dilatancy; about 35% fine
sand; maximum size: fine sand; moist, light
brown; soft to firm consistency.

37.2to 42.3 ft.: SILTY SAND, SM: About
65% fine sand; about 35% fines; maximum
T — size: fine sand; moist, brown; soft to firm
consistency.

45— 100 — Laboratory Data Interval
(CL)s 39.7 t0 40.0 ft.

- |- 42.3t0 48.5ft.: LEAN CLAY WITH SAND,
63.0 | 243 [ 873 | 127 | 0.0 [ 315 [ 7.7 | 241 ML 68.6 Ci)s: About 759 fines veith mediom
plasticity, toughness and dry strength, and no
| | to slow dilatancy; about 25% fine to coarse

sand; trace of gravel; maximum size: 1/2
inches; moist, gray-brown; soft consistency;
gravel consists of angular fragments of
cemented sand with fines.

66.3
B SM 65.8 B Laboratory Data Interval
SCUML) g5 5 45.91046.2 ft.
SM
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-09-83B
G.S. = Ground surface TOC Coordinates= N 2274916.7 E 6112625.6 (NAGD83) El. 115.01 (NAVD88)
b.g.s. = Below the ground surface Ground surface El.= 115.0 (NAVD88)

T.0.C. = Top of well casing
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GEOLOGIC LOG OF DRILL HOLE NO. MW-09-83 SHEET 3 OF 3
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Right, Merced County COORDINATES: N 2,274,920.0 E 6,112,632.9 (NAGD83) GROUND SURFACE ELEVATION: 114.8 ft. (NAVD88)
BEGUN: 11/3/09 FINISHED: 11/5/09 TOTAL DEPTH: 625 ft. T.0.C ELEVATION: 114.84 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Russell & J. Vauk
AND DATE MEASURED: 50.7 ft. (El. 64.14 ft.) 11/6/2009 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

[lo

(e
[°J
B
&

- 48.5t0 49.0 ft.: SILTY SAND, SM: About
! 85% fine to medium sand; about 15% fines;
5071t (EL 64.14 1) maximum size: medium sand; moist, light

brown; very soft consistency.

412 | 06 |418 | 582 0.0 NP NP 243 | SM 63.1

49.0 to 49.5 ft.. SANDY SILTY CLAY,
S(CL/ML): About 55% fines with low
plasticity, toughness and dry strength, and no
to slow dilatancy; about 45% sand; maximum
size: fine sand; moist, light to medium brown;
soft consistency.

SM
1 I~ 49.5to0 50.3 ft.: SILY SAND, SM: About
60% fine sand; about 40% fines; maximum
size: fine sand; moist to wet, brown (some
55— 8 = rust staining); firm consistency.

50.3 to 57.0 ft.: SILTY SAND, SM: About
— - 80% fine sand; about 20% fines; maximum
Qal size: fine sand; wet, gray-brown; very soft
consistency.

57.8

Laboratory Data Interval
51.4to51.7 ft.

57.0to 60.3 ft.: POORLY GRADED SAND,
sp SP: About 95% fine to medium sand; about
5% fines; maximum size: medium sand; wet,
21 | 00 [ 21 | 979 ]| 00 | NP | NP [ 184 ]| SP 55.5 gray-brown; very soft consistency.

Laboratory Data Interval
60— 86 545 —  59.0t050.3ft.

60.3to0 62.5 ft.: SANDY SILTY CLAY,

T I~ s(CL/ML): About 65% fines with low
s(CL/ML) plasticity, toughness and dry strength, and
45.1 [ 247 [ 69.8 [ 302 | 00 [ 379 | 169 [ 242 s(CL)  52.9 slow dilatancy; about 35% sand; maximum
— [~ size: coarse sand; moist, green-gray to
52.3 brown; firm to hard consistency.

BOTTOM OF HOLE
Laboratory Data Interval
61.6 to 61.9 ft.

T.D.= 625 ft.

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-09-83B
G.S. = Ground surface TOC Coordinates= N 2274916.7 E 6112625.6 (NAGD83) El. 115.01 (NAVD88)
b.g.s. = Below the ground surface Ground surface El.= 115.0 (NAVD88)

T.0.C. = Top of well casing
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MW—-09—-85 GEOLOGIST.: J. VAUK

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 11,/05/2009 HELPER: T. MENNING

TOP OF WELL CASING COORDINATES:
N2274920.0 E6112632.9 (NADE3) ELEVATION 114.8° (NAVDSES)
GROUND SURFACE ELEVATION 114.8° (NAVDS88)

Ground surface

i MATCH
Ground surface and 0.0’ _ GS. E. 1148 , L//\/E
top of well casing O T.0.C. £l. 114.8

Top of bentonite seal 2.0°—

Manhole cover
/ 18" steel cover and sleeve,

secured with '%s” hex bolts.

Concrete

Bentonite
/ Medium chips

Cert. NSF/ANSI 60

— Well casing

PVC 27 I.D.
MATCH )< %
LINE

Square threads, SCH 40

435" —

Bentonite, 5" TR30
time—release pellets

Top of filter pack and 46.5" — pins
bottom of bentonite seal e

Filter pack (#3 sand)

Top of screen 51.5" — "~
- 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

=~——+—PVC cap

1 I

Bottom of screen 61.5° —

Total depth 62.5° Jﬁ

*NOT 10 SCALE

NOTES:

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

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

Ground Surface,



MW—-09—-835 GEOLOGIST: J. VAUK

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 11,/05,/2009 HELPER: T. MENNING

TOP OF WELL CASING COORDINATES:
N2274916.7 E6112625.6 (NADS3) ELEVATION 115.0° (NAVDSES)
GROUND SURFACE ELEVATION 115.0° (NAVDSS)

Manhole cover
/ 18" steel cover and sleeve,

secured with '%g” hex bolts.

Ground surface 0.0 — —

20 — — — — — —
Concrete
PVC cap
Ground surface and top 0.0 — _ GS. E. 1150 ,
of well casing : ro.C. £l. 115.0
Top of bentonite seal 2.O'J7

Bentonite
Medium chips
Cert. NSF/ANSI 60

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

Bentonite, " TR30
time—release pellets

15.8" —
Top of filter pack and 183 — 22 § é

bottom of bentonite seal

Top of screen 225" — | e Filter pack (#3 sand)
p— Well screen
— Pre—packed PVC screen
— Outer screen I.D. = 3”
e — Inner screen I.D. = 2"
p— Slot size = 0.020”
— Square—threaded, SCH 40
— Sand pack = #3 sand

Bottom of screen 425 — | by | PVC cap

Total depth 43.0°

*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 2

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-84

STATE: California
GROUND SURFACE ELEVATION: 115.8 ft. (NAVD88)
T.O.C ELEVATION: 115.65 ft. (NAVD88)

FEATURE: Groundwater Monitoring
LOCATION: Reach 4A, River Bank Right, Merced County
BEGUN: 10/27/09 FINISHED: 10/28/09

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,271,709.4 E 6,110,066.2 (NAGD83)
TOTAL DEPTH: 52.5 ft.

DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED: 45.0 ft.

(El. 70.65 ft.) 10/28/2009

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

LABORATORY DATA z z
%Q ] E
P £ 5|95 25 5, CLASSIFICATION AND
E |,z 2| 2 |E |ud|ke 3| 3¢ Z |co
NOTES B | w 0| o| 8|3 |0x|8E|EE [ 2l2E /2 |go
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
ALL MEASUREMENTS ARE IN 0.0 to 52.5 feet
FEET FROM THE GROUND QUATERNARY ALLUVIUM (Qal)
SURFACE. | gg | 214 | 159|373 | 623 | 04 |224| 76 | 22 |SC SM
0.0 to 2.2 ft.: SILTY SAND, SM: About 80%
PURPOSE OF HOLE: | fine to medium sand; about 20% non-plastic
To recover core, collect data to 113.5 113.5 fines with rapid dilatancy; trace of hard to very
determine geologic and hydrologic hard, sub-rounded to sub-angular gravel;
site conditions, and install a - 203 | 70 (273 | 727 | 0.0 | NP [ NP [ 19 | SM SM maximum size: 1/2 inches; dry, tan, no
groundwater monitoring well. 1121 1121 reaction with HCI; hard consistency; includes
rass and roots from 0.0 to 0.2 feet.
DRILLED BY: — 299 | 53.0 [ 829 [ 17.1 | 00 | 49.0 | 26.1 | 209 | (CL)s 13 CH 1113 g
USGS Drill Crew - - Laboratory Data Interval
nges Huckaby, Driller 5— 84 0.0to 2.2 ft.
Jim Rauman, Helper
2.2to 3.6 ft.: SILTY SAND, SM: About 85%
DRILL RIG: — fine to medium sand; about 15% non-plastic
CME-550 fines with rapid dilatancy; maximum size:
coarse sand; dry, light gray, no reaction with
DRILLING & SAMPLING n HCI; very soft consistency.
METHODS:
Drill hole MW-09-84 was advanced — Laboratory Data Interval
using hollow stem flight augers dry 2.2t0 3.6 ft.
core system (FADC) with a
7-5/8-inch O.D. and 4-1/4-inch I.D., T 3.6 to 4.4 ft.: EAT CLAY, CH: About 90%
and a 5-foot-long 3-inch I.D. split fines with medium to high plasticity, medium
sample barrel. 10— 100 | 7| 288|685 | 3151 00 | 205 99 | 7.8 s(CL) s(ML) toughness, high to very high dry strength, and
slow dilatancy; about 10% fine sand;
Interval Method maximum size: fine sand; moist, dark gray to
0.0 to 45.2 ft. - FADC — black, no reaction with HCI; very hard
consistency.
DRILLING CONDITIONS AND
DRILLER'S COMMENTS: 1 Laboratory Data Interval
0.0 to 47.5 ft. - smooth drilling 3.6t04.4ft
47.5 to 52.5 ft. - add water, smooth |
drilling 4.4t0 15.1 ft.: SANDY SILT, s(ML): About
70% non-plastic fines with rapid dilatancy;
DRILL FLUID, RETURN AND T about 30% fine to medium sand; maximum
COLOR: size: medium sand; dry, brown, no reaction
2705&;()4;255% N\?vr;eter Ho retum 15 96 100.6 100.6 with HCI; very soft consistency.
WATER LEVEL: | 8.1 16 | 97 | 9.0 | 03 NP NP 0.8 | SW-SM SP Qal —n;lial{)gafg 1 fl?ata Interval
45.0 ft. from ground surface, on 993 993
10/28/09 15.1to 16.4 ft.. POORLY GRADED SAND,
1 SP: About 95% fine to coarse sand (coarse
REASON FOR HOLE sand is sub-rounded to sub-angular, hard to
TERMINATION: | very hard); about 5% non-plastic fines with
The hole was terminated upon rapid dilatancy; maximum size: coarse sand;
successful completion to the target dry, tan, no reaction with HCI; very soft
depth. — consistency.
HOLE COMPLETION: Laboratory Data Interval
Well Casing - 0.1 to 32.0 ft. (T.0.C. | 20— 100 | 533 | 34.2 | 87.5 | 125 | 0.0 | 308 | 140 | 90 ) CL s(Ch) 15.1t0 16.4 ft.
El. 115.65 ft.)
Dual Pre-pack Screen - 32.0 to 52.0 — 16.4 to 23.5 ft.: SANDY LEAN CLAY, s(CL):
ft. (Slotted 0.020-inch) About 70% fines with low plasticity and
Well Screen Filter Pack - #3 Sand toughness, low to medium dry strength, and
Filter Pack - 27.0 to 52.5 ft. (#3 T slow to rapid dilatancy; about 30% fine to
Sand) medium sand (mostly fine); maximum size:
Bentonite Seal - 2.0 to 27.0 ft. | medium sand; moist, tan, no reaction with
\ll\geill]srzortr?;rtliﬁglé f(lijglhl-(rsni?]lér;]ted 92.2 92.2 HCI; firm consistency.
hexbolts) — Laboratory Data Interval
16.4 to 23.5 ft.
25— 100 23.5t0 28.5 ft.: LEAN CLAY WITH SAND,
(CL)s: About 80% fines with low plasticity,
— 58.2 | 126 | 708 | 292 | 00 [ 259 | 69 | 7.3 | (CL-ML)s (CL)s toughness and dry strength, slow to rapid
dilatancy; about 20% fine sand; maximum
size: fine sand; moist, tan, no reaction with
— HCI; firm consistency.
| Laboratory Data Interval
7.2 7.2 23510285 ft.
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-09-84 SHEET 2 OF 2
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Right, Merced County COORDINATES: N 2,271,709.4 E 6,110,066.2 (NAGD83) GROUND SURFACE ELEVATION: 115.8 ft. (NAVD88)
BEGUN: 10/27/09 FINISHED: 10/28/09 TOTAL DEPTH: 525 ft. T.0.C ELEVATION: 115.65 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G.Turlington
AND DATE MEASURED: 45.0 ft. (El. 70.65 ft.) 10/28/2009 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

=
g
g

28.51t0 37.2 ft.: SANDY LEAN CLAY, s(CL):
About 65% fines with medium plasticity, low
— — toughness, no dry strength, and rapid
dilatancy, about 35% fine sand; maximum
size: fine sand; moist, tan, no reaction with
HCI; soft consistency.

478 | 181 | 659 | 341 | 00 | 296 | 9.6 | 103 | s(CL) s(CL) L Laboratory Data Interval

28.510 37.2 ft.

N [~ 37.2to 45.7 ft.. SANDY LEAN CLAY, s(CL):
About 55% fines with low plasticity toughness
35— 94 | and dry strength, and slow dilatancy; about
45% fine sand; maximum size: fine sand;
moist, brown, no reaction with HCI; soft to firm
— [~ consistency.

- | Laboratory Data Interval
185 765 37.2t0 45.7 ft.

- - 45.7 to 52.5 ft.: POORLY GRADED SAND,
SP: About 95% fine to coarse sand (coarse
sand is sub-rounded to sub-angular, hard to
T I very hard); about 5% non-plastic fines with
rapid dilatancy; maximum size: coarse sand;
brown, wet, no reaction with HCI; very soft
consistency.

40— 100 —

- Qal [~ Laboratory Data Interval
36.0 | 180 [ 54.0 | 46.0 | 0.0 | 29.2 | 11.6 | 11.6 | S(CL) s(CL) 45.7 to 52.5 ft.

n B T.D.=525 ft.

A 4

4501 (El 70,65 ft)
70.0 70.0

45— 100

8.6 14 |10.0 [ 90.0 | 0.0 NP NP 17.3 | SP-SM SP

50— 38 —

63.2 63.2

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-09-84




MW—-09—84 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 10,/28,/2009 HELPER: T. RAUMAN

TOP OF WELL CASING COORDINATES:
N2271709.4 E6110066.2 (NAD83) ELEVATION 115.7° (NAVDSS)
GROUND SURFACE ELEVATION 115.8" (NAVDSS)

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%g” hex bolts.

Ground surface 0.0° — —

20 — — —
—
\ Concrete
v PVC cap
G __ GS F. 1158

Ground surface‘ 0.0‘ﬁ = 7oc w5 Tis 7

Top of well casing 0.1
Top of bentonite seal 2.0’ﬁ

Bentonite
Medium chips
Cert. NSF/ANSI 60

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

220" —
Bentonite, " TR30
time—release pellets
Top of filter pack and 270 — [ . /

bottom of bentonite seal

Filter pack (#3 sand)

Top of screen 320 —
I — Well screen
— Pre—packed PVC screen
— Outer screen I.D. = 3”
— Inner screen I.D. = 2"
J— Slot size = 0.020”
f— Square—threaded, SCH 40
I — Sand pack = #3 sand
Bottom of screen 520 —|° —ﬁ—ii PVC cap
Total depth 52.5°
*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.



GEOLOGIC LOG OF DRILL HOLE NO. MW-09-85 SHEET 1 OF 2

FEATURE: Groundwater Monitoring
LOCATION: Reach 4A, River Bank Right, Merced County
BEGUN: 10/26/09 FINISHED: 10/27/09
DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: 34.0 ft. (El. 86.65 ft.) 10/26/2009

PROJECT: San Joaquin River Restoration Project STATE: California
COORDINATES: N 2,271,341.5 E 6,109,606.0 (NAGD83) GROUND SURFACE ELEVATION: 120.8 ft. (NAVD88)
TOTAL DEPTH: 82.5 ft.

T.O.C ELEVATION: 120.65 ft. (NAVD88)
HOLE LOGGED BY: G.Turlington
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
Sl8zls|z|Y|22|2|E9/22188 ) 5|58/ & |s3 PHYSICAL CONDITION
29| 3| 0| & 163 <Z(58|33 o) 3 g QY
Tl & | & |8 | 8|3 |z |[20| © i o i o
ALL MEASUREMENTS ARE IN SOIL DESCRIPTIONS CHARACTERIZE
FEET FROM THE GROUND 1 100 SP/ISM — SAMPLES FROM DRILL HOLE MW-09-85.
SURFACE. 118.9
T I~ 0.0 to 82.5 feet
PURPOSE OF HOLE: | | QUATERNARY ALLUVIUM (Qal)
To recover core, collect data to
determine geologic and hydrologic - Fill -~ 0.0to 1.8 ft.. POORLY GRADED SAND
site conditions, and install a WITH SILT, SP/SM: About 80% fine to
groundwater monitoring well. 5— 82 (SP/SM)g — coarse sand (coarse sand is angular to
sub-angular, hard to very hard); about 10%
DRILLED BY: T I~ fine, hard to very hard, rounded to
USGS Drill Crew | | sub-rounded gravel; about 10% non-plastic
James Huckaby, Driller fines with rapid dilatancy; maximum size:
Todd Menning, Helper | 112.7 Ys-inch; dry, light brown, no reaction with HCI;
soft consistency; includes grass and roots.
DRILL RIG: — —
CME-550 1.8t0 8.0 ft.: POORLY GRADED SAND
10— 90 ™ WITH SILT AND GRAVEL, (SP/SM)g:
DRILLING & SAMPLING _ | About 75% fine to coarse sand; about 15%
METHODS: fine, hard, sub-rounded to sub-angular gravel;
Drill hole MW-09-85 was advanced - 260 | 102 1362 | 638 | 00 | NP | NP 56 [ SM SM |- about 10% non-plastic fines with rapid
using hollow stem flight augers with dilatancy; maximum size: ¥z-inch; dry, black
continuous dry core sampling — — and tan, no reaction with HCI; very soft
system (FADC) from the ground consistency; asphalt encountered.
surface to a total depth of 82.5 feet. 1 B
FADC system uses augers with a 15— 92 105.4 1054 | 8.0to 15.3 ft.: SILTY SAND, SM: About
7-5/8-inch O.D. and 4-1/4-inch I.D., - - 60-90% fine to medium sand; about 10-40%
and a 5-foot-long, 3-inch I.D. split — - non-plastic fines with rapid dilatancy;
sample barrel. maximum size: medium sand; dry to moist,
1 144 | 70 | 214 ] 786 | 00 | N | NP | 23 | sM SM — light brown, no reaction with HCI; very soft to
Interval Method soft consistency.
0.0 to 82.5 ft. - FADC N I
) | 1015 1015 L Laboratory Data Interval
MW-09-85B was drilled and 8.0to0 15.3 ft.
completed as a well using hollow 20— 100 | 444 | 268 | 71.2 | 288 | 00 | 263 | 11.3 | 20.6 | (CL)s s(CL) -
stem flight augers and a wooden 100.1 100.1 15.3 to 19.2 ft.: SILTY SAND, SM: About
plug. The total depth of the hole T — 80% fine to coarse sand (coarse sand is
was 30.0 feet b.g.s. and the bottom 81 | 08 |89 | 911 00 [ NP | NP [ 24 | SP-SM SP sub-rounded to sub-angular, hard); about
of the well screen was set at 29.5 N 98.0 98.0 I~ 20% non-plastic fines with rapid dilatancy;
feet of depth. _| - - | maximum size: coarse sand; dry, light brown,
no reaction with HCI; very soft consistency.
Interval Method — -
giggto 30.0 ft. - FADC with wooden 25— 100 | 383 | 418 | 801 | 109 | 00 | 310 | 148 | 166 | (CL)s (CL)s L —\%Iigbggtgg sz?ta Interval
DRILLING CONDITIONS AND n | [~ 19.2to 20.6 ft.: SANDY LEAN CLAY, s(CL):
DRILLER'S COMMENTS: _ 9.9 939 | Qal | About 60% fines with low plasticity, toughness
MW-09-85 and dry strength, and slow dilatancy; about
0.0 to 62.5 ft. - smooth drilling — — 40% fine sand; maximum size: fine sand;
62.5 to 82.5 ft. - added water, moist, dark gray, no reaction with HCI; soft
smooth drilling - [~ consistency.
MW-09-85B 30— 100 — Laboratory Data Interval
0.0 to 30.0 ft. - blind drilled | - 19.2 to 20.6 ft.
30.0 ft. - knocked out wooden plug 747 | 147 [ 89.4 | 106 | 00 | 274 | 68 | 140 | CL-ML (ML)s
and set well — — 20.6to 22.7 ft.. POORLY GRADED SAND,
SP: About 95% fine to coarse sand, (coarse
DRILL FLUID, RETURN AND . [~ sand is sub-rounded to sub-angular, hard);
COLOR: | h 4 | about 5% non-plastic fines with rapid
MW-09-85 3401t (El. 86.65 ft) dilatancy; maximum size: coarse sand; dry,
0.0 to 50.5 ft. - None 35— 100 I light brown, no reaction with HCI; very soft
50.5 to 82.5 ft. - Water, no return 84.9 84.9 consistency.
MW-09-85B Laboratory Data Interval
0.0 to 30.0 ft. - None 1 I~ 20.6 to 22.7 ft.
WATER LEVEL: 7 I~ 22.7to 26.8 ft..: LEAN CLAY WITH SAND,
34.0 ft. b.g.s. on 10/27/2009 | |l (CL)s: About 85% fines with low to medium
(MW-09-85) plasticity, medium toughness, no dry strength,
40— 70 — and rapid dilatancy; about 15% fine sand;
REASON FOR HOLE maximum size: fine sand; moist, dark gray to
TERMINATION: 1 I~ brown, no reaction with HCI; hard
The hole was terminated upon | 172 | 09 | 181 | 819 | 00 | NP | NP | 159 | SM SM | consistency.
successful completion to the target
depth. - I Laboratory Data Interval
22.7 10 26.8 ft.
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well Completion Diagram.

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 development information is provided in attached Monitoring Well
Development form.

MW-09-85B
TOC Coordinates= N 2271346.9 E 6109601.5 (NAGD83) El. 120.51 (NAVD88)
Ground surface El.= 120.63 (NAVD88)

|SHEET 1 OF 2 |DRILL HOLE MW-09-85




SHEET 2 OF 2

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-85

STATE: California
GROUND SURFACE ELEVATION: 120.8 ft. (NAVD88)
T.O.C ELEVATION: 120.65 ft. (NAVD88)

HOLE LOGGED BY: G.Turlington

REVIEWED BY: J. Vauk

FEATURE: Groundwater Monitoring
LOCATION: Reach 4A, River Bank Right, Merced County
BEGUN: 10/26/09 FINISHED: 10/27/09
DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: 34.0 ft. (El. 86.65 ft.) 10/26/2009

PROJECT: San Joaquin River Restoration Project
COORDINATES: N2,271,341.5 E 6,109,606.0 (NAGD83)
TOTAL DEPTH: 82.5 ft.

LABORATORY DATA z z
%Q ] E
= =
T = s| 2= 2= = CLASSIFICATION AND
= > 2| s |z |w o z| <0 z 00
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 |8 X X I |a =0 [} [} o
HOLE COMPLETION: o4 26.8 t0 35.8 ft.: SILT WITH SAND, (ML)s:
— — About 80% fines with no to low plasticity, low
MW-09-85 toughness, no dry strength, and rapid
Well Casing - 0.1 to 52.0 ft. (T.O.C. 1 73.2 73.2 I~ dilatancy; about 20% fine sand; maximum
El. 120.65 ft.) | | size: fine sand; moist, brown, no reaction with
Dual Pre-pack Screen - 52.0 to 82.0 HCI; very soft to soft consistency; occasional
ft. (Slotted 0.020-inch) - |- reddish-brown blebs and laminations.
Well Screen Filter Pack - #3 Sand
Filter Pack - 44.0 to 82.5 ft. (#3 50— 100 — Laboratory Data Interval
Sand) 26.8 to 35.8 ft.
Bentonite Seal - 2.0 to 44.0 ft. N ~
Well Protection - flush-mounted | 35.8 t0 47.5 ft.: SILTY SAND, SM: About
18-inch manhole (15/16-inch 85% fine to coarse sand (mostly fine to
hexbolts) - medium); about 15% non-plastic fines with
rapid dilatancy; maximum size: coarse sand;
MW-09-85B — dry, tan, no reaction with HCI; very soft
Well Casing - 0.1 to 9.5 ft. (T.O.C. consistency.
El. 120.51 ft.) 55— 98 —
Dual Pre-pack Screen - 9.5 to 29.5 | | Laboratory Data Interval
ft. (Slotted 0.020-inch) 35.8t0 47.5 ft.
Well Screen Filter Pack - #3 Sand — I
Filter Pack - 8.0 to 30.0 ft. (#3 Sand) 47.5t0 72.2 ft.: SANDY SILT, s(ML): About
Bentonite Seal - 2.0 to 8.0 ft. — — 70% non-plastic fines with slow to rapid
Well Protection - flush-mounted dilatancy; about 30% fine sand; maximum
18-inch manhole (15/16-inch 1 |~ size: fine sand; moist, brown, no reaction with
hexbolts) 60— 100 | 479 | 140 [ 619 | 381 | 00 [ 252 | 92 | 162 sS(CL) s(ML) | HCI; very soft to soft consistency.
— - Laboratory Data Interval
47510 72.2 ft.
72.2'to 82.5 ft.: LEAN CLAY WITH SAND,
1 I~ (CL)s: About 80% fines with low plasticity,
| Qal |_ toughness, no to low dry strength, and slow
dilatancy; about 20% fine sand; maximum
65— 100 — size: fine sand; moist, brown, no reaction with
HCI; soft to firm consistency.
Laboratory Data Interval
N 72.2t0 82.5 ft.
— — T.D.= 825 ft.
70— 100 —
- 48.5 48.5 —
75— 100 —
B 408 | 28.7 | 695 | 305 [ 00 | 37.7 | 189 | 19.0 | s(CL) (CL)s B
80— 100 —
] 38.2 38.2 _
BOTTOM OF HOLE
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well Completion Diagram.

HSA = Hollow Stem Auger

NP = Non-plastic

NR = No Recovery

NA = Not applicable

G.S. = Ground surface

b.g.s. = Below the ground surface

Well development information is provided in attached Monitoring Well
Development form.

MW-09-85B
TOC Coordinates= N 2271346.9 E 6109601.5 (NAGD83) EI. 120.51 (NAVD88)
Ground surface El.= 120.63 (NAVD88)

T.0.C. = Top of well casing
|SHEET 2 OF 2 |DRILL HOLE MW-09-85




MW—-09—-85 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

HELPER: T. MENNING

DATE COMPLETED: 10/27,/2009

TOP OF WELL CASING COORDINATES:
N2271341.5 E6109606.0 (NADE3) ELEVATION 120.7° (NAVDSES)

GROUND SURFACE ELEVATION 120.8° (NAVDS88)

18"

Ground surfac
00— _

Ground surface
Top of well casing

:»‘\A
PVC cap

G.S. El._1208"
r.0.c. El. 120.7

Top of bentonite seal 2.0'F

MATCH

To

bottom of bentonite seal

MATCH

Manhole cover

steel cover and sleeve,

secured with '%s” hex bolts.

Concrete

LINE

39.0" —

p of filter pack and

Top of screen

Bentonite
Medium chips
Cert. NSF/ANSI 60

Well casing
PVC 27 I.D.

LINE

K

*NOT 10 SCALE

7
£

Bottom of screen 82.0° —

Total depth 82.5°

LO" — =5

520" — |

Square threads, SCH 46

%
&

K

Bentonite, <&” TR30
time—release pellets

<—— Filter pack (#3 sand)

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

PVC cap

NOTES:
r.o.c. =
El. =

lTop of well casing, I.D. =
Elevation

Inner Diameter, G.S. =

Ground Surface,

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



MW—-09—-855 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 10/27,/2009 HELPER: T. MENNING

TOP OF WELL CASING COORDINATES:
N2271346.9 E6109601.5 (NADE3) ELEVATION 120.5° (NAVDSES)
GROUND SURFACE ELEVATION 120.6° (NAVDSES)

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%e” hex bolts.

Ground surface 0.0 — —

20 — — — —
—
\ Concrete
v PVC cap
L __ GS F. 1206
Ground surface‘ OIO,T = 7oc w5 9505
Top of well casing 0.1
Top of bentonite seal 2.O’J7
Bentonite, Y5" TR30
time—release pellets
Top of filter pack and 8.0 —
bottom of bentonite seal = e —~ Well casing
f B PVC 2" I.D.
Top of screen 9.5 R j— Square threads, SCH 40
B p— Well screen
pr— o Pre—packed PVC screen
: — = Outer screen I.D. = 3"
Y === [ Inner screen I.D. = 2"
1 = |} Slot size = 0.020"
| = | Square—threaded, SCH 40
| == | Sand pack = #3 sand
R * Filter pack (#3 sand)
Bottom of screen 29.5 — . “_I—E:—ﬁi PVC cap
Total depth 30.0°

*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-09-86

STATE: California
GROUND SURFACE ELEVATION: 121.0 ft. (NAVD88)
T.O.C ELEVATION: 120.89 ft. (NAVD88)

HOLE LOGGED BY: G.Turlington

REVIEWED BY: J. Vauk

FEATURE: Groundwater Monitoring
LOCATION: Reach 4A, River Bank Left, Merced County
BEGUN: 11/6/09 FINISHED: 11/8/09
DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: 37.8ft. (El. 83.09 ft.) 11/8/2009

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,271,050.7 E 6,109,195.1 (NAGD83)
TOTAL DEPTH: 725 ft.

LABORATORY DATA z z
%Q ] E
= =
| el lu2]85 /2|23 /: |32 CLASSIFICATION AND
NOTES & |wk ol o|8|3|5x|c:|28 /2|3 /2 |gg
clogls| x|y zZ | 2|2 |58|G8 28 (>3 < o PHYSICAL CONDITION
23 d |0 || B |o|3|22|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-09-86.
SURFACE. | 40 0.0to 72.5 feet
PURPOSE OF HOLE: | QUATERNARY ALLUVIUM (Qal)
To recover core, collect data to s(ML)g Fill
determine geologic and hydrologic 0.0 to 4.6 ft.: SANDY SILT WITH GRAVEL,
site conditions, and install a — s(ML)a: About 50% fines with low plasticity;
groundwater monitoring well. about 25% sand; about 25% gravel;
maximum size: 3-inches; dry, light
DRILLED BY: T gray-brown; soft consistency; grass and roots.
USGS Drill Crew 116.3
James Huckaby, Driller 5— 80 4.6to 7.0 ft.: SANDY LEAN CLAY, s(CL):
Todd Menning, Helper About 70% fines with medium plasticity and
s(CL) toughness, high dry strength, and no
DRILL RIG: — dilatancy; about 30% fine to medium sand;
CME-550 maximum size: medium sand; moist, brown
113.9 with light brown streaks; hard consistency.
DRILLING & SAMPLING n
METHODS: 7.0 to 8.8 ft.: SANDY SILT, s(ML): About
Drill hole MW-09-86 was advanced - s(ML) 60% fines with no to low plasticity and dry
using hollow stem flight augers with strength, and rapid dilatancy; about 40% fine
continuous dry core sampling 112.1 sand; maximum size: fine sand; moist, dark
system (FADC) from the ground T brown; very soft to soft consistency.
surface to a total depth of 72.5 feet.
FADC system uses augers with a 10— 100 | 8.8to 12.5ft..: LEAN TO FAT CLAY WITH
7-5/8-inch O.D. and 4-1/4-inch I.D., SAND, (CL/CH)s: About 80% fines with high
and a 5-foot-long, 3-inch I.D. split (CLICH)s plasticity and toughness, very high dry
sample barrel. — 208 | 466 | 764 | 236 | 0.0 | 451 | 265 | 17.0 | (CL)s 1096 — strength, and no dilatancy; about 20% sand;
- - - - - - - * . maximum size: fine sand; moist, very dark
Interval Method brown; firm to hard consistency.
0.0to 72.5 ft. - FADC N
e Laboratory Data Interval
MW-09-86B was drilled and - CL 11.0to 11.3 ft.
completed as a well using (cos 107.4
7-5/8-inch O.D. and 4-1/4-inch 1.D. 12.5to 13.5 ft.: LEAN CLAY WITH SAND,
hollow stem flight augers and a - 741 | 262 | 703 | 207 | 0.0 | 266 | 98 | 155 | (CL)s 1066 (CL)s: About 75% fines with medium to high
wooden plug. The total depth of the plasticity, medium toughness, highdry
hole was 25.0 feet b.g.s. and the 15— 100 s(CL) strength, and slow dilatancy; about 25% fine
bottom of the well screen was set at sand; maximum size: fine sand; moist,
24.5 feet of depth. mottled greenish-brown; soft to firm
nt | Method — 104.8 consistency.
nterval Metho
0.0 to 25.0 ft. - FADC with wooden SM 13.5to0 16.1 ft.. SANDY LEAN CLAY, s(CL):
plug 1 | About 70% fines with low plasticity and
1034 | Qal | 45 9hness, high dry strength, and slow
DRILLING CONDITIONS AND | dilatancy; about 30% fine sand; maximum
DRILLER'S COMMENTS: size: fine sand; moist, olive brown; soft to firm
MW-09-86 consistency.
0.0t0 52.5 ft. - smooth drilling T 58 | 48 [ 106 | 894 [ 0.0 [ NP | Np | 40 [Sp-sM 1oi6 | oM
52.5to 72.5 ft. - added water, - - - - - - Laboratory Data Interval
smooth drilling 20— 88 14.0 to 14.3 ft.
MW-09-86B 1004 16.1to 17.5 ft.: SILTY SAND, SM: About
0.0 to 25.0 ft. - blind drilled - 75% fine sand with grains consisting of
25.0 ft. - knocked out wooden plug s(CL) quartz, mica, and various other minerals;
and set well 98.9 about 25% fines; maximum size: fine sand,;
. - moist, brown; very soft consistency.
DRILL FLUID, RETURN AND 66 | 54 [120 | 880 [ 00 | NP | NP 51 | SW-SM 983 | Sp/SM
COLOR: | 97.9 17.5to 20.5 ft.: SILTY SAND, SM: About
MW-09-86 85% fine sand; about 15% fines; maximum
0.0 to 52.5 ft. - None s(CL) size: fine sand; moist, light greenish-brown;
50.5 to 72.5 ft. - Water, no return — 96.7 very soft consistency.
MW-09-86B Laboratory Data Interval
0.0to 25.0 ft. - None 25— 100 19.0t0 19.3 ft.
WATER LEVEL: - (CL)s 20.5t0 22.0 ft.: SANDY LEAN CLAY, s(CL):
37.8 ft. b.g.s. on 11/8/2009 451134117921 2081 00 129611381 155](CL)s 946 About 60% fines with low to medium plasticity
(MW-09-86) and toughness, high dry strength, no to slow
— dilatancy; about 40% fine to medium sand;
REASON FOR HOLE 93.2 maximum size: medium sand; moist, olive
TERMINATION: | brown with dark brown blotches; hard
The holes were terminated upon consistency.
successful completion to the target ML
depth. —
91.4
COMMENTS: FADC = Flight Auger Dry Core Well completion information is provided in attached Well Completion Diagram.

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 development information is provided in attached Monitoring Well

Development form.

MW-09-86B

TOC Coordinates= N 2271045.1 E 6109201.2 (NAGD83) El. 120.79 (NAVD88)
Groundsurface El.= 120.87 (NAVD88)

|SHEET 1 OF 3 |DR|LL HOLE MW-09-86




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-86 SHEET 2 OF 3

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Left, Merced County COORDINATES: N 2,271,050.7 E 6,109,195.1 (NAGD83) GROUND SURFACE ELEVATION: 121.0 ft. (NAVD88)
BEGUN: 11/6/09 FINISHED: 11/8/09 TOTAL DEPTH: 725 ft. T.0.C ELEVATION: 120.89 ft. (NAVD88)

DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: 37.8ft. (El. 83.09 ft.) 11/8/2009

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

LABORATORY DATA

NOTES

DEPTH

% CORE
RECOVERY
% SILT
% CLAY
% FINES
% SAND
% GRAVEL

LIQUID LIMIT

PLASTICITY
INDEX
MOISTURE

CLASSIFICATION AND
PHYSICAL CONDITION

CONTENT %
LABORATORY
CLASSIFICATION
ELEVATION
VISUAL
CLASSIFICATION
ELEVATION
GEOLOGIC UNIT
SYMBOL

=
g
g

HOLE COMPLETION:

MW-09-86 T
Well Casing - 0.1 to 52.0 ft. (T.O.C.
El. 120.89 ft.)

Dual Pre-pack Screen - 52.0 to 72.0
ft. (Slotted 0.020-inch)

Well Screen Filter Pack - #3 Sand —
Filter Pack - 49.0 to 72.5 ft. (#3
Sand)

Bentonite Seal - 2.0 to 49.0 ft. N
Well Protection - flush-mounted
18-inch manhole (15/16-inch 35— 100
hexbolts)

MW-09-86B —
Well Casing - 0.1 to 14.5 ft. (T.O.C.
El. 120.79 ft.)

Dual Pre-pack Screen - 14.5 to 24.5
ft. (Slotted 0.020-inch)

Well Screen Filter Pack - #3 Sand -
Filter Pack - 12.0 to 25.0 ft. (#3
Sand)

22.0to 23.0 ft.: POORLY GRADED SAND
WITH SILT, SP/SM: About 90% fine to

89.6 — medium sand with grains consisting of quartz,
mica, and various other minerals; about 10%
non-plastic fines; maximum size: medium
sand; moist, brown; very soft consistency.

%]
<

- Laboratory Data Interval
(CLMLY 22.310 22.6 ft.
s
™ 23.0to 24.2 ft.: SANDY LEAN CLAY, s(CL):
About 60% fines with low to medium plasticity
| and toughness, high dry strength, no to slow
dilatancy; about 40% fine to medium sand;
maximum size: medium sand; moist, olive
— brown with dark brown blotches; hard
consistency.

84.9

24.2 to 27.7 ft.: LEAN CLAY WITH SAND,
A 4 (CL)s: About 75% fines with medium

378t (B.83.001) | CL/CH |- plasticity and toughness, high dry strength,

and no dilatancy; about 25% sand; maximum

size: medium sand; moist, greenish-brown;

Bentonite Seal - 2.0 to 12.0 ft. 1 374 | 52.0 | 894 | 106 | 00

50.1

27.0

269 | CH 816 — hard consistency.

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

hexbolts) 40— 100

45— 100

80.9 L Laboratory Data Interval
26.0t0 26.3 ft.

— 27.7t0 29.5ft.: SILT, ML: About 90% fines
(CL)s with low plasticity toughness and dry strength,
and slow to rapid dilatancy; about 10% fine
sand; maximum size: fine sand; moist,
greenish-brown; firm consistency.

77.9

29.5to0 31.3 ft.: SILTY SAND, SM: About
55% fine sand; about 45% fines; maximum
M [~ size: fine sand; moist, greenish-brown; soft
consistency.
Qal = 31.3t0 36.0 ft.: SILTY CLAY WITH SAND,
(CL/ML)s: About 80% fines with low
- plasticity, toughness and dry strength, and
slow to rapid dilatancy; about 20% fine sand;
maximum size: fine sand; moist from 31.3 to
[~ 34.5ft. and wet from 34.5 to 36.0 ft.,
greenish-brown; soft to firm consistency;
higher plasticity (clay content) from 33.0 to

75.4

57.4 | 294 | 86.8 | 132 0.0

314

10.8

26.8 | CL 728 | (CL)s 34.0 feet.

50— 100

55— 88

— 36.0to 40.0 ft.. LEAN TO FAT CLAY,
CL/CH: About 95% fines with high plasticity
and toughness, high to very high dry strength,
and no dilatancy; about 5% fine sand;
maximum size: fine sand; moist,

69.9 L greenish-brown with dark brown spots; firm
consistency.

(CL)s

68.6 Laboratory Data Interval
39.0 to 39.3 ft.

SM 40.0 to 43.0 ft.: LEAN CLAY WITH SAND,
(CL)s: About 85% fines with low to medium

I— plasticity and toughness, medium dry
strength, and slow dilatancy; about 15% fine
sand; maximum size: fine sand; moist,

SM [ greenish-brown with light stringers; firm

consistency.

66.9

43.0 to 45.5 ft.: SILTY SAND, SM: About
60% fine sand with grains consisting of
[~ quartz, mica, and various other minerals;
about 40% fines; maximum size: fine sand,;
moist to wet, greenish-brown with light streaks
SM and occasional dark spots; soft consistency;
drill rods wet at 44 feet.

8.7 0.9 9.6 90.4 0.0

NP

NP

19.6 | SP-SM_61.6

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.

MW-09-86B
TOC Coordinates= N 2271045.1 E 6109201.2 (NAGD83) El. 120.79 (NAVD88)
Groundsurface El.= 120.87 (NAVD88)

|SHEET 2 OF 3 |DR|LL HOLE MW-09-86




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-86 SHEET 3 OF 3
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Left, Merced County COORDINATES: N 2,271,050.7 E 6,109,195.1 (NAGD83) GROUND SURFACE ELEVATION: 121.0 ft. (NAVD88)
BEGUN: 11/6/09 FINISHED: 11/8/09 TOTAL DEPTH: 725 ft. T.0.C ELEVATION: 120.89 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G.Turlington
AND DATE MEASURED: 37.8 ft. (El. 83.09 ft.) 11/8/2009 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

N
g

455 to 51.0 ft.: LEAN CLAY WITH SAND,
(CL)s: About 80% fines with low plasticity,
— — toughness and dry strength, and slow
dilatancy; about 20% fine sand; maximum
size: fine sand; wet, brown with slight
rust-colored mottling; firm consistency.

_ 57.9 - Laboratory Data Interval

48.0 to 48.3 ft.

n I~ 51.0to 52.3 ft.. LEAN CLAY WITH SAND,

(CL)s: About 80% fines with low plasticity,

65— 40 | low to medium toughness and dry strength,
21 ] 00 ] 21 [ 9791 00 | NP | NP [ 157 SP 556 | gp and slow dilatancy; about 20% fine sand;

maximum size: fine sand; wet, brown with

— — occasional dark spots; firm to hard

Qal consistency.

52.3t0 54.0 ft.: SILTY SAND, SM: About
50% fine sand; about 40% fines; about 10%
| |- sub-rounded gravel consisting of fragments of
fine sand with fines; maximum size: %-inch;
wet, brown; soft to very soft consistency.

53.4

54.0to 56.2 ft.: SILTY SAND, SM: About
65% fine to coarse sand with grains
70— 36 SM - o )
consisting of cemented fragments of fine
sand; about 35% fines; trace of gravel that
— I consisted of cemented sand with fines;
maximum size: ¥2-inch; wet, brown; very soft
consistency.

48.4

56.2 to 63.0 ft.: SILTY SAND, SM: About
85% fine sand; about 15% fines; maximum
size: fine sand; wet, brown; very soft
consistency.

BOTTOM OF HOLE

Laboratory Data Interval
59.0 to 59.3 ft.

63.0 to 67.5 ft.: POORLY GRADED SAND,
SP: About 95% fine to medium sand; about
5% fines; maximum size: medium sand; wet,
light gray; very soft consistency.

Laboratory Data Interval
65.0 to 65.3 ft.

67.5to 72.5 ft.: SILTY SAND, SM: About
85% fine sand; about 15% fines; maximum
size: fine sand; wet, gray-brown; very soft
consistency.

T.D.= 725 ft.

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-09-86B
G.S. = Ground surface TOC Coordinates= N 2271045.1 E 6109201.2 (NAGD83) El. 120.79 (NAVD88)
b.g.s. = Below the ground surface Groundsurface El.= 120.87 (NAVD88)

T.0.C. = Top of well casing
|SHEET 3 OF 3 |DRILL HOLE MW-09-86




MW—-09—-86 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 11,/08/2010 HELPER: T. MENNING

TOFP OF WELL CASING COORDINATES:
N2271050.7 E6109195.1 (NADB3) ELEVATION 120.9° (NAVDSES)
GROUND SURFACE ELEVATION 121.0° (NAVDSES)

Manhole cover
/ 18" steel cover and sleeve,

secured with '%g” hex bolts.

Concrete
PVC cap

Ground surface 0.0° — — GS . 121.0"
1.0.C. El. 120.9

Top of well casing 0.7'F MATCH
Top of bentonite seal 2_0'F LINE
Bentonite
Medium chips

Cert. NSF/ANSI 60

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

£

—— Bentonite, 35" TR30
time—release pellets

47.01;: : :
Top of filter pack and — 49.0— =

bottom of bentonite seal

Top of screen 52.0—" T —
R — Well screen
N p— Pre—packed PVC screen
] == === Outer screen I.D. = 3”
4 = | Inner screen 1.D. = 2”7
B Slot size = 0.020”
e — Square—threaded, SCH 40
B Sand pack = #3 sand
MATCH /g )< | = |-
LINE — *" Filter pack (#3 sand)
Bottom of screen  72.0° —— |
Total depth 05— T Emeedt—— PYC cap

*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.




MW—-09—-865 GEOLOGIST: G. TURLINGTON

WELL COMPLETION DIAGRAM DRILLER: J. HUCKABY

DATE COMPLETED: 11,/08,/2009 HELPER: T. MENNING

TOFP OF WELL CASING COORDINATES:
N2271045.1 E6109201.2 (NAD8B3) ELEVATION 120.8° (NAVD8S)
GROUND SURFACE ELEVATION 120.9° (NAVDS8)

Manhole cover
/ 18”7 steel cover and sleeve,

secured with '%s” hex bolts.

Ground surface 0.0° — —

20 — — — —
—
\ Concrete
v PVC cap
Ground surface 0.0" _ — GS ElL_ 1209
. N — TO0C. EL 1208
Top of well casing o.1
Top of bentonite seal 2.0’ﬁ Bentonite
Medium chips

Cert. NSF/ANSI 60

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

Top of filter pack and ;gg— /><><\ v Bentonite, 3" TR30
bottom of bentonite seal ’ R N time—release pellets
* Filter pack (#3 sand)
Top of screen 74.5'J7 | — i Well screen
p— Pre—packed PVC screen
p— Outer screen I.D. = 3”
— Inner screen I.D. = 2"
e — Slot size = 0.020”
p— Square—threaded, SCH 40
| Sand pack = #3 sand
Bottom of screen 245 — el py cap
Total depth 25.0'

*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.




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-87

SHEET 1 OF 2

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Left, Merced County COORDINATES: N 2,270,565.2 E 6,108,221.5 (NAGD83) GROUND SURFACE ELEVATION: 115.0 ft. (NAVD88)
BEGUN: 11/8/09 FINISHED: 11/10/09 TOTAL DEPTH: 50.0 ft. T.0.C ELEVATION: 114.87 ft. (NAVD88)

DEPTH AND ELEVATION OF WATER LEVEL
AND DATE MEASURED: NA

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

LABORATORY DATA z z
%Q ] E
| el |.osl8% [/.|z25 /. |54 CLASSIFICATION AND
NOTES o |wk g| 2|k |Ee|8L S| 2E 5 122
W | gW N a > | 2 |9%(52|55 £l 2= = Qs
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 [} w o
ALL MEASUREMENTS ARE IN SOIL DESCRIPTIONS CHARACTERIZE
FEET FROM THE GROUND s(ML)g SAMPLES FROM DRILL HOLE MW-09-87.
SURFACE. 11 113.8 —
00 0.0 to 50.0 feet
PURPOSE OF HOLE: | 2 < Y O . X5 O] T TR0 [ Za T sCry 1129 s(ML) | QUATERNARY ALLUVIUM (Qal)
To recover core, collect data to
determine geologic and hydrologic 112.3 0.0to 1.1 ft.: SANDY SILT WITH GRAVEL,
site conditions, and install a — - s(ML)g: About 50% fines with low plasticity;
groundwater monitoring well. about 25% sand; about 25% gravel;
maximum size: 1.5 inches; dry, brown; soft to
DRILLED BY: T I~ firm consistency; grass and roots.
USGS Drill Crew
Kevin Coy, Driller 5— 76 | 1.1to 2.6 ft.: SANDY SILT, s(ML): About
Jim Rauman, Helper 60% fines with low plasticity, no to low dry
strength, and slow dilatancy; about 40% fine
DRILL RIG: — — sand; maximum size: fine sand; dry, dark
CME-550 brown; firm to hard consistency.
DRILLING & SAMPLING n B Laboratory Data Interval
METHODS: 1.8t0 2.0 ft.
Drill hole MW-09-87 was advanced — I
using hollow stem flight augers with 2.6 to 15.8 ft.: POORLY GRADED SAND
continuous dry core sampling WITH SILT, SP/SM: About 90% fine to
system (FADC) from the ground T SP/SM [~ coarse sand with grains consisting of quartz,
surface to a total depth of 50.0 feet. mica, and various other minerals (mostly fine
FADC system uses augers with a 10 76 | to medium)(coarse sand is sub-angular and
7-5/8-inch O.D. and 4-1/4-inch 1.D., hard); about 10% fines; maximum size:
and a 5-foot-long, 3-inch I.D. split coarse sand; moist (wet near base), light
sample barrel. — — gray-brown; very soft consistency; slightly
higher fines percentage near top and bottom
Interval Method of depth interval.
0.0 to 50.0 ft. - FADC N I
Laboratory Data Interval
MW-09-87B was drilled and | 42 | 07 | 49 | 951 ] 00 | NP | NP | 33 |SP 1019 | 125t013.0ft.
completed as a well using7-5/8-inch
0O.D. and 4-1/4-inch 1.D. hollow stem 15.8to 17.4 ft.. LEAN CLAY WITH SAND,
flight augers and a wooden plug. T — (CL)s: About 80% fines with medium
The total depth of the hole was 16.0 plasticity and toughness, high dry strength,
feetb.g.s. 15— 84 | and no dilatancy; about 20% fine sand,;
maximum size: fine sand; moist, olive-brown
Interval Method 991 | Qal with occasional iron-oxide staining; firm
0.0 to 16.0 ft. - FADC with wooden — |- consistency.
plug
(CL)s Laboratory Data Interval
DRILLING CONDITIONS AND T 362 | 257 | 610 | 381 | 00 | 22.7 | 87 | 156 | S(CL) 976 975 I~ 17.0to 17.3 ft.
DRILLER'S COMMENTS:
MW-09-87 _ | 17.4to 20.4 ft.: SANDY LEAN CLAY, s(CL):
0.0 to 50.0 ft. - smooth drilling About 55% fines with medium plasticity, and
scL) toughness, high dry strength, and no
MW-09-87B — — dilatancy; about 45% fine sand; maximum
0.0 to 16.0 ft. - blind drilled 309 | 185 | 494 | 506 | 00 | 268 | 85 | 1481SC 955 size: fine sand; moist, olive-brown (occasional
16.0 ft. - knocked out wooden plug iron staining); firm consistency; bottom
and set well 20— 98 045 [ 1.0-foot has higher sand percentage.
DRILL FLUID, RETURN AND - |- Laboratory Data Interval
COLOR: 19.0to 19.4 ft.
MW-09-87
0.0 to 50.0 ft. - None I I~ 20.4to 27.5 ft.: POORLY GRADED SAND
WITH SILT; SP/SM: About 90% fine to
MW-09-87B | | medium sand with grains consisting of quartz,
0.0 to 16.0 ft. - None mica, and various other minerals; about 10%
fines; maximum size: medium sand; moist to
WATER LEVEL: — 5T 37 159 Toai o0 T Np T WP —5 | SPSM 905 SP/SM — wet, olive-brown; very soft consistency.
None
Laboratory Data Interval
REASON FOR HOLE 25— 80 ™ 240t0243ft.
TERMINATION:
The holes were terminated upon | | 27.5to 28.1 ft.: SANDY SILT, s(ML): About
successful completion to the target 60% fines with low plasticity, toughness and
depth. dry strength, and rapid dilatancy; about 40%
— — fine sand; maximum size: fine sand; wet, dark
87.4 olive green; very soft consistency.
. s(ML) 86.8 L
| 28.1t0 29.5 ft.: SILTY SAND, SM: About
M 60% fine to medium sand (mostly fine); about
— - 40% fines; maximum size: medium sand; wet,
85.4 olive-brown with rust-colored staining; very
s(CL) 85.1 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.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.

MW-09-87B
TOC Coordinates= N 2270557.6 E 6108224.1 (NAGD83) El. 114.83 (NAVD88)
Ground surface El.= 115.03 (NAVD88)

|SHEET 1 OF 2 |DRILL HOLE MW-09-87




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-87 SHEET 2 OF 2

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Left, Merced County COORDINATES: N 2,270,565.2 E 6,108,221.5 (NAGD83) GROUND SURFACE ELEVATION: 115.0 ft. (NAVD88)
BEGUN: 11/8/09 FINISHED: 11/10/09 TOTAL DEPTH: 50.0 ft. T.0.C ELEVATION: 114.87 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: G. Russell
AND DATE MEASURED: NA 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
5183 5| %|9|2|%|2|ph|2E|88 / £|>%8 / & |S5|  PHYSICAL CONDITION
sg 235285 |3%|5/55/ § 3/ & |§°
x| 8 |8 X X I |a =0 [} [} o
HOLE COMPLETION: 100 v ¥ es 29.5 to 29.8 ft.: SANDY LEAN CLAY, s(CL):
About 60% fines with low plasticity, medium
MW-09-87 — — toughness, and slow dilatancy; about 40%
Well Casing - 0.1 to 37.0 ft. (T.O.C. fine sand; maximum size: fine sand; wet, olive
El. 114.87 ft.) | | brown; soft to firm consistency.
Dual Pre-pack Screen - 37.0 to 47.0 CL/CH
ft. (Slotted 0.020-inch) 29.8to 30.1 ft.: SILTY SAND, SM: About
Well Screen Filter Pack - #3 Sand — A ke - 60% fine to medium sand; about 40% fines;
Filter Pack - 36.0 to 48.0 ft. (#3 336 | 508 | 934 | 66 oTo 586 | 338 | 301| CH maximum size: medium sand; wet,
Sand) 80.9 olive-brown with rust-colored staining; very
Bottom Backfill (Native Material) - T I~ soft consistency.
48.0 to 50.0 ft.
Bentonite Seal - 34.0 to 36.0 ft. 35— 100 | 30.1to 34.0ft.. LEAN TO FAT CLAY,
Backfill - 24.0 to 34.0 ft. (Native CL/CH: About 90% fines with medium to
material caved) high plasticity, high toughness, high to very
Upper Bentonite Seal - 2.0 to 24.0 — s(CL) — high dry strength, and no dilatancy; about
ft. 10% fine sand; maximum size: fine sand;
Well Protection - flush-mounted moist, olive-brown; firm consistency.
18-inch manhole (15/16-inch T B
hexbolts) 77.2 Laboratory Data Interval
- - 32.81t033.0 ft.
MW-09-87B 407 | 96 [503 | 497 | 00 | NP | NP | 23.0 | (ML) 766
Well Casing - 0.1 to 10.0 ft. (T.O.C. S(CLML) 34.0 to 37.7 ft.: SANDY LEAN CLAY, s(CL):
El. 114.83 ft.) T I~ About 70% fines with medium plasticity,
Dual Pre-pack Screen - 10.0 to 15.0 toughness, and high dry strength, and no
ft. (Slotted 0.020-inch) 20— 74 750 Qal — dilatancy; about 30% fine sand; maximum
Well Screen Filter Pack - #3 Sand size: fine sand; moist, olive brown with
Filter Pack - 8.0 to 16.0 ft. (#3 Sand) occasional rust and dark brown spots; soft to
Bentonite Seal - 2.0 to 8.0 ft. — — firm consistency.
Well Protection - flush-mounted 4.0 0.6 46 954 | 0.0 NP NP 125 | SP 734 | gp/sM
18-inch manhole (15/16-inch 37.7 to 39.9 ft.: SANDY SILTY CLAY,
hexbolts) 1 I~ s(CL/ML): About 55% fines with low
plasticity and toughness, and slow dilatancy;
| 71.9 | about 45% sand; trace of rounded, tan gravel,
consisting of cemented sand; maximum size:
100 Ye-inch; wet, olive brown; soft consistency.
465 | 36.9 [ 834 | 166 | 0.0 | 338 | 149 | 246 | (CL)S 704 (Cbs Laboratory Data Interval
45 69.9 L 38.0to 38.3 ft.
39.9to 43.0 ft.: POORLY GRADED SAND
— I WITH SILT; SP/SM: About 90% fine to
medium sand; about 10% fines; maximum
size: medium sand; moist to wet, olive-brown;
1 I~ very soft consistency.
100 (CLUML)s
- L Laboratory Data Interval
41.0to 41.5ft.
— — 43.0to 45.0 ft.: LEAN CLAY WITH SAND,
(CL)s: About 85% fines with medium
cn 64.9 plasticity and toughness, high dry strength,
b BOTTOM OF HOLE and no dilatancy; about 15% fine sand;
maximum size: fine sand; wet, olive brown
with occasional iron-oxide staining and dark
brown spots; firm consistency.
Laboratory Data Interval
44.0 to 44.5 ft.
45.0 to 50.0 ft.: SILTY CLAY WITH SAND,
(CL/ML)s: About 75% fines with low
plasticity and toughness, medium dry
strength, and slow dilatancy; about 25% fine
sand; maximum size: fine sand; very moist,
olive brown with occasional iron-oxide
staining; soft consistency.
T.D. =50.0 ft.
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-09-87B
G.S. = Ground surface TOC Coordinates= N 2270557.6 E 6108224.1 (NAGD83) EIl. 114.83 (NAVD88)
b.g.s. = Below the ground surface Ground surface El.= 115.03 (NAVD88)

T.0.C. = Top of well casing
|SHEET 2 OF 2 |DRILL HOLE MW-09-87




MW—-09—-8/ GEOLOGIST: G. RUSSELL

WELL COMPLETION DIAGRAM DRILLER: K. COY

DATE COMPLETED: 11,/10,/2009 HELPER: J. RAUMAN

TOFP OF WELL CASING COORDINATES:
N2270565.2 E6108221.5 (NAD83) ELEVATION 114.9° (NAVD8S)
GROUND SURFACE ELEVATION 115.0° (NAVDS88)

Manhole cover
/ 18" steel cover and sleeve,

secured with '%g” hex bolts.

Ground surface 0.0 — —

20 —m — — — — — —
Concrete
PVC cap
[ __ GS E. 1150
Ground surface‘ 0.0’F = 70c F 1749
Top of well casing o.1
Top of bentonite seal 20’ﬁ
/ Bentonite
Medium chips
Cert. NSF/ANSI 60
— Well casing
PVC 2" I.D.
Square threads, SCH 40
24.0'— + + + + + +
o+ o+ o + o+ o+
+ o+ o+ + o+ o+
+ o+ 4 + o+ o+ .
Lt e Caved soil from borehole wall
+ o+ o+ + o+ o+
b+ o+ A + o+ o+
+ o+ o+ + o+ o+
o+ o+ o + o+ o+
+ o+ o+ + o+ o+
b+ o+ A + o+ o+
+ o+ o+ + o+ o+
Pty LT
Top of bentonite seal 54.0'*§2“§2“§< AVAV, Bentonite, 3" TR30
. entonite, Vs
20/?1‘ of f//;erb pc;ck'tamd / 36.0" — 4 £ X time—release pellets
ottom of bentonite sea s Well screen
F _— | .. Pre—packed PVC screen
Top of screen 37.0 Y [ — . 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 4700 —|" T — Ve Filter pack (#3 sand)
L cap
T F F o+ F F T F
Bottom of filter pack 48.0'ﬁ**+***+**+++*+++*7”7 Caved soil from borehole wall
Total depth 50.0'F

*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.




MW—-09—-8/5 GEOLOGIST: G. RUSSELL

WELL COMPLETION DIAGRAM DRILLER: K. COY

DATE COMPLETED: 11,/10,/2009 HELPER: J. RAUMAN

TOP OF WELL CASING COORDINATES:
N2270557.6 E6108224.1 (NAD83) ELEVATION 114.8° (NAVDSES)
GROUND SURFACE ELEVATION 115.0° (NAVDSS)

Manhole cover
/ 18" steel cover and sleeve,

secured with '%g” hex bolts.

Ground surface 0.0 — —

20 — — — — — — —
N Concrete
v PVC cap
G __ GS FE. 1150
Ground surface . O'O,T = Foc g Gids
Top of well casing o.1
Top of bentonite seal 2.O'J7 Bentonite
Medium chips
Cert. NSF/ANSI 60
Top of filter pack and 80 — -~ Well casing
bottom of bentonite seal R PVC 27 I.D.
ﬁ T Square threads, SCH 40
’ L — Filter pack (#3 sand)
Top of screen 10.0 Well screen
—_— Pre—packed PVC screen
, _— Outer screen |.D. = 3"
Bottom of screen 15.0°— 1" % | — Inner screen [.D. = 2"
Total depth 60 Slot size = 0.020”

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

PVC cap

*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.




FEATURE: Groundwater Monitoring

LOCATION: Reach 4A, River Bank Left, Merced County

BEGUN: 11/11/09 FINISHED: 11/12/09
DEPTH AND ELEVATION OF WATER LEVEL

AND DATE MEASURED: NA

GEOLOGIC LOG OF DRILL HOLE NO. MW-09-88

STATE: California
GROUND SURFACE ELEVATION: 112.0 ft. (NAVD88)

PROJECT: San Joaquin River Restoration Project
COORDINATES: N 2,269,675.6 E 6,103,010.8 (NAGD83)
TOTAL DEPTH: 50.2 ft.

T.0.C ELEVATION:

SHEET 1 OF 3

111.84 ft. (NAVD88)

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

LABORATORY DATA

>3 g E
T = z
T = s| 2= 2= = CLASSIFICATION AND
= > 2| s |z |w o z| <0 z 00
NOTES & |uk ol ol @3 |5x|eE|22 [/ 2|32 /28 |g2
S 8sls|%x |9 2|2|2|c8|28|88/ 5/>8/ & |23|  PHYSICAL CONDITION
28| 2132|2292 |2%|e8|%3/ & 3/ § |§
x| 8 X X X X I |a =0 [} w o
ALL MEASUREMENTS ARE IN 0.0 to 50.2 feet
FEET FROM THE GROUND QUATERNARY ALLUVIUM (Qal)
SURFACE.
0.0to 2.5 ft.: LEAN CLAY WITH SAND,
PURPOSE OF HOLE: T (CL)s: About 85% fines with low plasticity,
To recover core, collect data to 100 (CL)s toughness and dry strength, and slow
determine geologic and hydrologic dilatancy; about 15% fine sand; maximum
site conditions, and install a size: fine sand; dry, dark brown, no reaction
groundwater monitoring well. | with HCI; soft consistency.
DRILLED BY: 1093 2.5t0 7.8 ft.: LEAN CLAY, CL: About 95%
USGS Drill Crew fines with medium plasticity, toughness and
Kevin Coy, Driller dry strength, and no dilatancy; about 5% fine
Jim Rauman, Helper — to medium sand; maximum size: medium
sand; moist, dark brown (from 2.5 to 5.3 feet)
DRILL RIG: and light brown (from 5.3 to 7.5 feet), strong
CME-550 reaction with HCI; firm consistency; spots of
calcium carbonate.
DRILLING & SAMPLING T
METHODS: Laboratory Data Interval
Drill hole MW-09-88 was advanced 25t0 7.8ft.
using hollow stem flight augers dry
core system (FADC) with a 5— 100 7.81t0 12.6 ft.: SILTY SAND, SM: About
7-5/8-inch O.D. and 4-1/4-inch I.D., 535 | 384 [91.9 [ 81 | 00 | 306 | 112 | 243 | CL CL 70% fine to coarse sand (trace of coarse);
and a 5-foot-long 3-inch I.D. split about 30% non-plastic fines with rapid
sample barrel. dilatancy; maximum size: coarse sand; moist,
light brown and brownish-gray, no reaction
Interval Method — with HCI; soft consistency.
0.0 to0 50.2 ft. - FADC
Laboratory Data Interval
DRILLING CONDITIONS AND 7.5t0 125 ft.
DRILLER'S COMMENTS:
0.0 to 45.0 ft. - smooth drilling n 12.6 to 15.1 ft.: SILT, ML: About 90% fines
45.0 to 50.2 ft. - add water, smooth with low plasticity, toughness and dry
drilling strength, and rapid dilatancy; about 10% fine
104.0 104.0 sand; maximum size: fine sand; wet, light
DRILL FLUID, RETURN AND - brown and greenish-gray, no reaction with
COLOR: HCI; moderate to firm consistency.
0.0 to 45.0 ft. - None |
45.0 to 50.2 ft. - Water, no return Qa Laboratory Data Interval
12.6 to 15.1 ft.
WATER LEVEL: I
45.0 ft. from ground surface, on 15.1to 15.6 ft.: SANDY SILT, s(ML): About
10/28/09 55% non-plastic fines with rapid dilatancy;
about 45% fine sand; maximum size: fine
REASON FOR HOLE | sand; wet, light brown, no reaction with HCI;
TERMINATION: 10— 72 | 11.8|| 34 [152 | 848 | 00 | NP | NP | 170 | SM . soft consistency.
The hole was terminated upon
successful completion to the target 15.6 to 16.3 ft.: SILTY SAND, SM: About
depth. 80% fine to medium sand; about 20%
— non-plastic fines with rapid dilatancy;
HOLE COMPLETION: maximum size: medium sand; wet, light
Well Casing - 0.4 to 25.0 ft. (T.O.C. brown, no reaction with HCI; soft consistency.
El. 111.84 ft.)
Dual Pre-pack Screen - 25.0 to 45.0 16.3to 16.4 ft.: LEAN CLAY, CL: About
ft. (Slotted 0.020-inch) 1 90% fines with medium plasticity, toughness
Well Screen Filter Pack - #3 Sand 993 and dry strength, and no dilatancy; about 10%
Filter Pack - 20.3 to 46.5 ft. (#3 . 99.2 fine sand; maximum size: fine sand; moist,
Sand and Native material caved) greenish-gray, no reaction with HCI; firm
Bentonite Seal - 2.0 to 20.3 ft. | consistency.
Bottom Backfill (Bentonite) - 46.5 to
50.2 ft. 16.4 to 16.7 ft.: SILTY SAND, SM: About
Well Protection - flush-mounted 60% fine to medium sand; about 40%
18-inch manhole (15/16-inch 60.7 | 300 | 90.7 | 93 | 00 | 288 | 9.0 | 250 CL ML non-plastic fines with rapid dilatancy;
hexbolts) T maximum size: medium sand; wet, no
reaction with HCI; soft consistency.
16.7 to 17.5ft.: SILTY CLAY, CL/ML:
_| About 90% fines with medium plasticity, low
15— 98 6.7 6.7 toughness and dry strength, and rapid
s(ML) dilatancy; about 10% fine sand; maximum
96.2 size: fine sand; moist, medium brown
streaked with orange, no reaction with HCI;
— SM moderate to firm consistency.
95.5
1 oo
SM 95.1
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.

SHEET 1 OF 3 |DRILLHOLE MW-09-88




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-88 SHEET 2 OF 3
FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Left, Merced County COORDINATES: N 2,269,675.6 E 6,103,010.8 (NAGD83) GROUND SURFACE ELEVATION: 112.0 ft. (NAVD88)
BEGUN: 11/11/09 FINISHED: 11/12/09 TOTAL DEPTH: 50.2 ft. T.0.C ELEVATION: 111.84 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: J. Vauk
AND DATE MEASURED: NA 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

17.5t0 22.5ft.: SILTY CLAY WITH SAND,
94.3 (CL/ML)s: About 75% fines with medium
plasticity, low toughness and dry strength,
and rapid dilatancy; about 25% fine sand;

T I~ maximum size: fine sand; moist, medium
brown streaked with orange, no reaction with
HCI; moderate to firm consistency.

CL/ML

Laboratory Data Interval
17.5t0 225 ft.

22.5t0 24.3 ft.: SILT, ML: About 90% fines
with no to low plasticity, low toughness and
20— 94 | 557|184 [741| 259 | 00 | 284 | 49 | 279 | (MU)s (CLIML)s r— dry strength, and rapid dilatancy; about 10%
fine sand; maximum size: fine sand; wet,
greenish-gray, no reaction with HCI; moderate
to firm consistency.

N I~ 24.3to 24.4 ft.: SANDY SILT, s(ML): About
70% fines with no to low plasticity, low
toughness and dry strength, and rapid
dilatancy; about 30% fine sand; maximum
size: fine sand; wet, greenish-gray, no
reaction with HCI; moderate to firm

89.3 89.3 consistency.

24.4to 27.1 ft.: SILT, ML: About 90% fines
— — with no to low plasticity, low toughness and
dry strength, and rapid dilatancy; about 10%
ML fine sand; maximum size: fine sand; wet,
greenish-gray, no reaction with HCI; moderate
to firm consistency.

0., — 2w Laboratory Data Interval
22.5t027.1 1t

726 | 131 | 857 | 143 | 00 | NP | NP | 307 | ML
25— 80 l— 27.1to 27.5 ft.: SILTY SAND, SM: About
60% fine to medium sand; about 40%
non-plastic fines with rapid dilatancy;
maximum size: medium sand; wet,
orange-brown, no reaction with HCI; soft
consistency.

Qal
ML

27.51t0 31.6 ft.: SILTY SAND, SM: About
75% fine to coarse sand (trace of coarse
sand); about 25% non-plastic fines with rapid
dilatancy; maximum size: coarse sand; wet,
SM 843 light brown, no reaction with HCI; soft to firm
consistency.

- — Laboratory Data Interval
27.5to0 31.6 ft.

31.6 to 32.0 ft.: SANDY LEAN CLAY, s(CL):
About 70% fines with medium plasticity,
toughness and dry strength, and no dilatancy;
about 30% fine to medium sand; maximum
85 | 48 [ 133 | 8.7 | 00 | NP NP | 226 | SM SM size: medium sand; moist, light brown, no
reaction with HCI; firm consistency.

32.0to 37.5ft.: SILTY SAND, SM: About
80% fine sand; about 20% non-plastic fines
with rapid dilatancy; maximum size: fine sand;
wet, light brown, no reaction with HCI; firm

T [~ consistency.

80.2 80.2 Laboratory Data Interval
) 32.0t0 41.7 ft.

79.8

37.5t0 41.7 ft.: SILTY SAND, SM: About
60% fine to coarse sand (trace of coarse sand
); about 40% non-plastic fines with rapid
dilatancy; maximum size: coarse sand; wet,

— I light brown, no reaction with HCI; firm
consistency.

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-09-88




GEOLOGIC LOG OF DRILL HOLE NO. MW-09-88 SHEET 3 OF 3

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Project STATE: California
LOCATION: Reach 4A, River Bank Left, Merced County COORDINATES: N 2,269,675.6 E 6,103,010.8 (NAGD83) GROUND SURFACE ELEVATION: 112.0 ft. (NAVD88)
BEGUN: 11/11/09 FINISHED: 11/12/09 TOTAL DEPTH: 50.2 ft. T.O.C ELEVATION: 111.84 ft. (NAVD88)
DEPTH AND ELEVATION OF WATER LEVEL HOLE LOGGED BY: J. Vauk
AND DATE MEASURED: NA REVIEWED BY: A. Warren
LABORATORY DATA z z
%Q ] E
= =
T E s s| 8% 23 = CLASSIFICATION AND
= > | s |FE |lwS|k9 Z| 59 z [S)e]
NOTES & |wd ol ol 2|3 |ox|g=(8E / 2|2 /2 |gg
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 w w ]
41.7 to 45.6 ft.: SILTY SAND, SM: About
85% fine to coarse sand; about 15%
non-plastic fines; maximum size: coarse
SM sand; wet, light brown, no reaction with HCI;
35— 50  soft to firm consistency.
Laboratory Data Interval
41.7 to 45.6 ft.
] |~ 45.6t0 50.2 ft.. EAT CLAY, CH: About 95%
fines with high plasticity, medium toughness
and dry strength, and no dilatancy; about 5%
88 | 48 |136 | 864 | 00 | NP | NP | 27.3| SM fine sand; maximum size: fine sand; moist,
— - greenish-gray, no reaction with HCI; firm
consistency.
74.3
Laboratory Data Interval
45.6 to 50.2 ft.
T.D. =50.2 ft.
SM
40— 78 —
70.1 70.1
- oal
75 | 14 [ 89 | 886 | 25 | NP | NP [ 197 | SW-SM SM
45— 88 —
66.2 66.2
| 470 | 481 | 951 | 49 | 00 | 449 | 253 | 260 | CL CH |
_| 100 -
50 61.6 61.6 —
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
SHEET 3 OF 3 |DRILL HOLE MW-09-88




MW—-09—-88 GEOLOGIST.: J. VAUK

WELL COMPLETION DIAGRAM DRILLER: K. COY

DATE COMPLETED: 11/12,/2009 HELPER: J. RAUMAN

TOFP OF WELL CASING COORDINATES:
N2269675.6 E6103010.8 (NADB3) ELEVATION 111.8° (NAVDSS)
GROUND SURFACE ELEVATION 112.0° (NAVDS8S)

/ Mi/;@’ofteg/ovceorver and sleeve,

secured with '%e” hex bolts.

Ground surface 0.0 — —

20— — — — — — :
:N Concrete
v PVC cap
r__ I 7.0.C. El. 112.0°
Ground surfoce. 0.0,F F= GS Fl. 111.8
Top of well casing 0.4
Top of bentonite seal 2_0’F
Bentonite
Medium chips
Cert. NSF/ANSI 60
—- Well casing
PVC 2" I.D
, Square threads, SCH 40
15.0° —
— Bentonite, " TR30
time—release pellets
Top of filter pack and 203 —
bottom of bentonite seal <~
) B Filter pack (#3 sand)
Top of screen 250" — |i
For — s Well screen
i — Pre—packed PVC screen
R I— Outer screen 1.D. = 3"
+.).({ e Inner screen I.D. = 2"
r,;'%*' — f;# Slot size = 0.020”
+~¥'+"~ — I Square—threaded, SCH 40
L] —— Sand pack = #3 sand
¥t+~' — ':f:"'
BN et R
9’,+~+ J— '{.+*
w;‘.:»" — ey Filter pack (#3 sand) and
o+ — Y caved soil from borehole wall
= |
S _— +
o+ — e+
-+ _ +
e — [*
Bottorn of screen 450" — |7 — 1 ]
l_‘v' . —-— Filter pack (#3 sand)
Top of bentonite seal 46.5’ﬁ
Bentonite, 35" TR30
time—release pellets

Total depth 50.2° I

PVC cap
*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.




SHEET 1 OF 3

GEOLOGIC LOG OF DRILL HOLE NO. MW-10-80

STATE: California
GROUND SURFACE ELEVATION: 124.9 ft. (NAVD88)
T.O.C ELEVATION: 127.5 ft. (NAVD88)

HOLE LOGGED BY: A. Warren

REVIEWED BY: J. Vauk

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Program
LOCATION: Reach 4A, Right Side of River, North of Sack Dam COORDINATES: N 2,251,292.7 E 6,121,295.6 (NAGD83)
BEGUN: 3/22/10 FINISHED: 3/22/10 TOTAL DEPTH: 30.5 ft.

WATER LEVEL DEPTH AND ELEVATION: 12.0ft. b.g.s. (El 112.9ft.)

DATE WATER LEVEL WAS MEASURED: 3/22/2010

PROJECT DATABASE: SJRRP.GPJ

REPORT: SJRRP DRILL HOLE

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 < |zE| el SN O| G5a
183 52|89 |2|3|2|F2|RE|8% / £|>8 |83 PHYSICAL CONDITION
sgl@|c|E|a|c|3|s2|g8|33/ & 3 Qg
x| & | & |8 | 8|3 |z |[20| © i o mw|lo
ALL MEASUREMENTS ARE IN 0.0 to 30.5 feet
FEET FROM THE GROUND QUATERNARY ALLUVIUM (Qal)
SURFACE.
0.0 to 8.0 ft.: SANDY SILTY CLAY,
PURPOSE OF HOLE: S(CL/ML): About 60% fines with low
To recover core, collect data to plasticity, medium toughness, slow dilatancy;
determine geologic and hydrologic T about 40% fine sand; maximum size: fine
site conditions, and install a sand; dry, brown; soft to firm, lightly cemented
groundwater monitoring well. lenses; organic odor and high organic content
encountered near the surface.
LOCATION:
Reach 4A, river right, about 400 feet Laboratory Data Interval
east from the center of the SJR, | 4.3106.5ft.
about 2.2 miles southwest from the 47
intersection of Road 4 and Avenue 8.0to 9.1 ft.: SILTY CLAY, (CL/ML). About
18%. 90% fines with low plasticity, medium
toughness, slow dilatancy; about 10% fine
DRILLED BY: sand; maximum size: fine sand; dry, brown;
PN-Regional Drill Crew firm, thinly bedded.
Jerry Hansen, Driller T
Cody Kelly, Helper Laboratory Data Interval
Ken Kreitz, Helper 8.0t0 9.0 ft.
DRILL RIG: 9.1to 9.5 ft.: SANDY SILT, s(ML). About
Central Mining Equipment 75 drill rig 65% fines with no plasticity, low toughness;
(CME-75) _| s(CL/ML) about 35% fine sand; maximum size: fine
sand; moist, olive brown to reddish oxidation;
DRILLING & SAMPLING moderately firm, several lenses of fine sand.
METHODS:
Drill hole MW-10-80 was advanced 9.5to0 10.5 ft.: SILT, ML : About 90% fines
using hollow stem flight augers with with low plasticity and toughness, slow
a continuous dry core sampling dilatancy; about 10% fine sand; maximum
system (FADC) from the ground 5— size: fine sand; dry, brown; firm, thinly
surface to a total depth of 30.5 feet. bedded.
FADC uses 7-5/8-inch O.D.,
4-1/4-inch |.D. hollow stem augers, 4611239 1700 | 30.0 | 0.0 | NP | NP 94 | (ML)s Laboratory Data Interval
with a 5-foot-long, 3-inch I.D. split 9.5t0 10.5 ft.
sample barrel.
| Qal 10.5to 13.0 ft.: CLAYEY TO SILTY SAND,
Interval Method 81 SC/SM: About 20% fines with low to
0.0 to 30.5 ft. - FADC medium plasticity; about 80% fine sand;
121.0 maximum size: fine sand; wet to moist, olive
DRILLING CONDITIONS AND brown with reddish brown oxidation;
DRILLER'S COMMENTS: moderately soft.
0.0to 8.0 ft. smooth drilling, soft
8.0t0 13.0 ft. damp — 13.0to 21.3 ft.: POORLY GRADED SAND,
13.0t0 18.0 ft. very wet SP: About 95 to 100% fine to medium
18.0 to 23.0 ft. soft to very soft sand; about a trace to 5% fines; maximum
23.0t0 30.5ft. firm size: medium sand; wet, gray; loose, sand
consists of quartz, biotite, micas, and
CAVING CONDITIONS: feldspars. 3 lenses of fine sand from 13.0 to
None 116.9 13.1 ft., 14.1 to 14.2 ft., and 15.0 to 15.1 ft.,
tree bark present.
DRILL FLUID, RETURN AND
COLOR: 21.3t0 23.3 ft.: POORLY GRADED SAND
0.0to 18.0 ft. None 67.2 | 299 [ 97.1 | 29 | 0.0 | 408 | 135 | 23.1| ML (CL/ML) WITH SILT, SP/SM: About 90% fine sand;
18.0 to 30.5 ft. Water, no return about 10% fines with low plasticity; maximum
size: fine sand; wet, olive brown with reddish
WATER LEVEL: - 115.9 1158 brown oxidation layers; micaceous, stratified,
12.0 ft. b.g.s. 3/22/2010 - moderately soft to firm. Organic layer
s(ML) (decomposed organic odor) containing black,
REASON FOR HOLE 1154 bark and sand from 21.7 to 22.2 ft. dipping
TERMINATION: about 45°.
The hole was terminated upon
successful completion to the target 23.3t0 24.5ft.:SILTY SAND, SM: About
depth. 10— 64.9 | 239 | 888 | 112 | 00 | 338 | 91 | 292 | ML ML 85% fine sand; about 15% nonplastic fines;
maximum size: fine sand; wet, olive brown to
HOLE COMPLETION: 1144 1144 gray; moderately firm.
Well Casing: +2.6 to 10.0 ft. (T.O.C. 98 - -
El. 127.5ft.) 24.510 25.8 ft..LEAN CLAY WITH SAND,
Dual U-pack Screen: 10.0 to 25.0 ft. (CL)s: About 80% fines with medium
(Slotted 0.010-inch) - plasticity, no dilatancy; about 20% fine to
Well Screen Filter Pack: 2/12 Sand medium sand; maximum size: medim sand;
Filter Pack: 9.5 to 30.5 ft. (#3 Sand) moist, olive gray; firm, lightly cemented in
Sump: 25.0 to 27.0 ft. (2-inch blank layers.
PVC with cap)
Bentonite Seal: 2.0 to 9.5 ft. SC/SM Laboratory Data Interval
Well Completion: Steel surface A 4 24.510 25.8 ft.
COMMENTS:
FADC = Flight Auger Dry Core O.D. = outer diameter Well completion information is provided in attached Well
NP = Non-plastic G.S. = Ground surface Completion Diagram. Well development information is
NR = No Recovery b.g.s. = Below the ground surface provided in attached Monitoring Well Development form.

NA = Not applicable
I.D. = inner diameter
RM = River Mile

T.O.C. = Top of well casing
SJR = San Joaquin River

DATE: 9/15/2010

SHEET 1 OF 3

DRILL HOLE MW-10-80

RECLAMATION

Menaging Water in the West




PROJECT DATABASE: SJRRP.GPJ

REPORT: SJRRP DRILL HOLE

FEATURE: Groundwater Monitoring

LOCATION: Reach 4A, Right Side of River, North of Sack Dam

BEGUN: 3/22/10 FINISHED: 3/22/10
WATER LEVEL DEPTH AND ELEVATION: 12.0ft. b.g.s. (El 112.91t)
DATE WATER LEVEL WAS MEASURED: 3/22/2010

GEOLOGIC LOG OF DRILL HOLE NO. MW-10-80

STATE: California

PROJECT: San Joaquin River Restoration Program

TOTAL DEPTH: 30.5 ft.

COORDINATES: N 2,251,292.7 E 6,121,295.6 (NAGD83)

SHEET 2 OF 3

GROUND SURFACE ELEVATION: 124.9 ft. (NAVD88)
T.O.C ELEVATION: 127.5 ft. (NAVD88)

HOLE LOGGED BY: A. Warren

REVIEWED BY: J. Vauk

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

casing with locking top, square
6-inches-wide and 5-foot-long.

©
o«

58

20—

100

SC/ISM

111.9

SP

103.6

Qal

SP/SM

101.6

SM

25.8 t0 27.0 ft..POORLY GRADED SAND
WITH SILT, SP/SM: About 90% fine sand;
about 10% fines with low plasticity; maximum
size: fine sand; wet, olive brown with reddish
brown oxidation layers; micaceous, stratified,
moderately soft to firm.

27.0to 29.5 ft..LEAN CLAY WITH SAND,
(CL)s : About 80% fines with medium
plasticity, no dilatancy; about 20% fine to
medium sand; maximum size: medium sand;
moist, olive gray; firm, lightly cemented in
layers.

29.5to 30.5 ft.:.POORLY GRADED SAND
WITH SILT, SP/SM: About 90% fine sand;
about 10% nonplastic fines; maximum size:
fine sand; wet, olive brown with reddish brown
oxidation, moderately soft.

T.D.=30.5ft.

COMMENTS:

FADC = Flight Auger Dry Core
NP = Non-plastic

NR = No Recovery

NA = Not applicable

I.D. = inner diameter

RM = River Mile

O.D.
G.S.
b.

outer diameter
Ground surface

g.s. = Below the ground surface

T.O.C. = Top of well casing
SJR = San Joaquin River

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

DATE: 9/15/2010 SHEET 2 OF 3 DRILL HOLE MW-10-80

RECLAMATION

Menaging Water in the West




GEOLOGIC LOG OF DRILL HOLE NO. MW-10-80 SHEET 3 OF 3

PROJECT DATABASE: SJRRP.GPJ

REPORT: SJRRP DRILL HOLE

FEATURE: Groundwater Monitoring PROJECT: San Joaquin River Restoration Program STATE: California
LOCATION: Reach 4A, Right Side of River, North of Sack Dam COORDINATES: N 2,251,292.7 E 6,121,295.6 (NAGD83) GROUND SURFACE ELEVATION: 124.9 ft. (NAVD88)
BEGUN: 3/22/10 FINISHED: 3/22/10 TOTAL DEPTH: 30.5 ft. T.O.C ELEVATION: 127.5ft. (NAVDS88)
WATER LEVEL DEPTH AND ELEVATION: 12.0ft. b.g.s. (El 112.9ft.) HOLE LOGGED BY: A. Warren
DATE WATER LEVEL WAS MEASURED: 3/22/2010 REVIEWED BY: J. Vauk
LABORATORY DATA z z
E [e] [e] =
= = z
| Els | 2|95 /_|2X _|5. CLASSIFICATION AND
= 2 s |z w <9 39 00
NOTES & |wd ol al¥|3|ox|E5(2E | 2| 2% 9lge
518zl 5% |2 2|2 |2|58(2E|88 / 5|53/ E|g5|  PHYSICAL CONDITION
= £ =) Q << < n
s 2125|222 |3%|e8|°5/ & 3/ L|%
x|l [ 2|8 | ® |3 | |20 ] u|o
SM
100.4
25— —
417 | 301 | 718 | 282 | 00 | 244 | 92 | 238 | (CL)s (CL)s
100
99.1 99.1
SP/SM
| 97.9 L
Qal
(CL)s
92
95.4
30— SP/SM —
94.4
BOTTOM OF HOLE
COMMENTS:
FADC = Flight Auger Dry Core O.D. = outer diameter Well completion information is provided in attached Well
NP = Non-plastic G.S. = Ground surface Completion Diagram. Well development information is
NR = No Recovery b.g.s. = Below the ground surface provided in attached Monitoring Well Development form.
NA = Not applicable T.0.C. = Top of well casing
I.D. = inner diameter SJR = San Joaquin River
RM = River Mile RECLAMATION

DATE: 9/15/2010 SHEET 3 OF 3 DRILL HOLE MW-10-80 Managing Waier in the West




MW—10-80 GEOLOGIST: A. WARREN

WELL COMPLETION DIAGRAM DRILLER: G. HANSEN

DATE COMPLETED: 3,/22,/2010 HELPER. C. KELLY, K. KREITZ

TOP OF WELL CASING COORDINATES:
N2251292.7 E6121295.6 (NADS3) ELEVATION 127.5° (NAVDSES)
GROUND SURFACE ELEVATION 124.9° (NAVDS8S)

Expandable locking well cap

Above—ground steel surface casing (6'x6"x5’°),
with locking top, secured with padlock.
(Requires #2001 key to open.)

N

Top of well casing +2.6"— — T1.0C. E. 127.5°
Ground surface 0.0’—., | TTEme— — GS. . 1249
Top of bentonite seal 20" — (% : Concrete pad (2 diameter)
- Bentonite
Medium chips
Cert. NSF/ANSI 60
Top of filter pack and — Well casing
bottom of bentonite seal 9.5° PVC 27 I.D.
Top of screen 10.0° . Square threads, SCH 40
— - Filter pack (#3 sand)
— + Well screen
— - U—Pack dual PVC screen
— L Outer screen I.D. = 3"
— . Inner screen .D. = 2"
I — Slot size = 0.010"
— . Square—threaded, SCH 40
p— Sand pack = #2/12 sand
Bottom of screen 250 — | - .
. |—<—,— Sump & cap (27 PVC)
Bottom of sump 27.0"— | e
Total depth 305" — Lo

NOT 10 SCALE

NOTES:

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

#3 Sand backfills the well above the top of the bentonite seal.



PROJECT DATABASE: SJRRP.GPJ

REPORT: SJRRP DRILL HOLE

FEATURE: Groundwater Monitoring

LOCATION: Reach 4A, Right Side of River, SW of Road 1 and Ave. 21

BEGUN: 3/24/10 FINISHED: 3/24/10

WATER LEVEL DEPTH AND ELEVATION: NA

DATE WATER LEVEL WAS MEASURED: NA

GEOLOGIC LOG OF DRILL HOLE NO. MW-10-89

PROJECT: San Joaquin River Restoration Program
COORDINATES: N 2,260,977.3 E 6,110,854.1 (NAGD83)

TOTAL DEPTH: 31.5ft.

SHEET 1 OF 3

STATE: California
GROUND SURFACE ELEVATION: 118.8 ft. (NAVD88)

T.0.C ELEVATION:

121.5 ft. (NAVD88)

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

LABORATORY DATA z z
%Q ] E
| el | «| 9k 25 5, CLASSIFICATION AND
= I = w 20 z 9 Z| 00
NOTES G|y & " al 81|35 5 < |xE| el SN O| G5a
183 52|89 |2|3|2|F2|RE|8% / £|>8 |83 PHYSICAL CONDITION
sgl@|c|E|a|c|3|s2|g8|33/ & 3 Qg
x| & | & |8 | 8|3 |z |[20| © i o mw|lo
ALL MEASUREMENTS ARE IN 0.0 to 31.5 feet
FEET FROM THE GROUND SM QUATERNARY ALLUVIUM (Qal)
SURFACE.
1182 0.0 to 0.6 ft.: SILTY SAND, SM: About
PURPOSE OF HOLE: 55% fine sand; about 45% fines with low
To recover core, collect data to plasticity; maximum size: fine sand; moist,
determine geologic and hydrologic T brown, organic odor; moderately soft.
site conditions, and install a
groundwater monitoring well. (ML) 0.6 to 2.2 ft.: SANDY SILT, s(ML): About
60% fines with low plasticity; about 40% fine
LOCATION: sand; maximum size: fine sand; moist, dark
Reach 4A, river right, about 350 feet brown, organic odor; firm.
east from the center of the SJR, |
about 1.8 miles south and 0.9 miles 116.6 2.2to0 19.0 ft.: POORLY GRADED SAND,
west of the intersection of Road 1 71 SP: About 100% fine to medium sand;
and Avenue 21. trace fines; maximum size: medium sand; dry,
moist at 5.0 ft. and wet at 9.0 ft., tan, gray at
DRILLED BY: 14.0 ft.; soft, loose, uniform, orange oxidation
PN-Regional Drill Crew discoloration from 2.2 to 2.5 ft. SP/SM from
Jerry Hansen, Driller T 6.3 t0 9.0 ft., alternating beds about 0.6 ft.
Cody Kelly, Helper thick of fine and medium sand throughout
Ken Kreitz, Helper interval.
DRILL RIG: Laboratory Data Interval
Central Mining Equipment 75 drill rig 10.0 to 11.0 ft.
(CME-75) | 16.0 to 17.0 ft.
DRILLING & SAMPLING 19.0 to 25.0 ft.: EAT CLAY WITH SAND,
METHODS: (CH)s : About 80 to 85% fines with high
Drill hole MW-10-89 was advanced plasticity and toughness, no dilatancy; about
using hollow stem flight augers with 15 to 20% fine sand; maximum size: fine
a continuous dry core sampling sand; moist; olive tan with reddish brown
system (FADC) from the ground 5— oxidation veins from 19.0 to 24.0 feet; very
surface to a total depth of 31.5 feet. firm; stratified with infrequent layers of fine
FADC uses 7-5/8-inch O.D., sand and s(CH); dark gray blue, hydrogen
4-1/4-inch |.D. hollow stem augers, sulfide odor from 24.0 to 25.0 feet.
with a 5-foot-long, 3-inch I.D. split
sample barrel. Laboratory Data Interval
| Qal 21.0to 22.0 ft.
Interval Method
0.0 to 31.5 ft. - FADC 25.0to 26.2 ft.: POORLY GRADED SAND
WITH CLAY, SP/SC: About 90% fine sand;
DRILLING CONDITIONS AND about 10% nonplastic fines; maximum size:
DRILLER'S COMMENTS: 44 fine sand; wet, brown; moderately soft.
0.0 to 4.5 ft. smooth drilling, soft
1.5t0 19.0 ft. wet, add water — 26.2to 27.6 ft.: SANDY LEAN CLAY, s(CL)
19.0t0 29.0 ft. firm : About 65% fines with medium plasticity,
29.0to 31.5 ft. firm to moderately high toughness; about 35% fine sand;
firm maximum size: fine sand; moist, orange
brown; moderately soft, stratified.
CAVING CONDITIONS:
None Laboratory Data Interval
T 26.5t0 27.5 ft.
DRILL FLUID, RETURN AND
COLOR: 27.6to 28.5 ft.:. POORLY GRADED SAND
0.0to 4.9 ft. None WITH SILT, SP/SM: About 90% fine sand;
4.9to 31.5ft. Water, no return about 10% nonplastic fines; maximum size:
fine sand; wet, brown; moderately soft.
WATER LEVEL:
Not measured 28.510 29.0 ft.: SANDY LEAN CLAY, s(CL)
: About 65% fines with medium plasticity,
REASON FOR HOLE high toughness; about 35% fine sand;
TERMINATION: maximum size: fine sand; moist, orange
The hole was terminated upon brown; moderately soft, stratified.
successful completion to the target
depth. 10— 29.0to 31.5 ft.: POORLY GRADED SAND,
SP: About 95% fine to medium sand; about
HOLE COMPLETION: 5% fines; maximum size: fine sand; wet,
Well Casing: +2.7 to 10.0 ft. (T.O.C. 25 | 11 | 36 | 962 | 02 | NP [ NP | 19.8| SP brown; soft.
El 1215 ft) sp
Dual U-pack Screen: 10.0 to 25.0 ft. T.D.=315ft.
(Slotted 0.010-inch) | 107.8
Well Screen Filter Pack: 2/12 Sand
Filter Pack: 9.5 to 31.5 ft. (#3 Sand)
Sump: 25.0 to 27.0 ft. (2-inch blank 60
PVC with cap)
Bentonite Seal: 2.0 to 9.5 ft.
Well Completion: Steel surface
COMMENTS:
FADC = Flight Auger Dry Core O.D. = outer diameter Well completion information is provided in attached Well
NP = Non-plastic G.S. = Ground surface Completion Diagram. Well development information is
NR = No Recovery b.g.s. = Below the ground surface provided in attached Monitoring Well Development form.

NA = Not applicable
I.D. = inner diameter
RM = River Mile

T.O.C. = Top of well casing
SJR = San Joaquin River

DATE: 9/15/2010

SHEET 1 OF 3

DRILL HOLE MW-10-89

RECLAMATION

Menaging Water in the West




PROJECT DATABASE: SJRRP.GPJ

REPORT: SJRRP DRILL HOLE

FEATURE: Groundwater Monitoring

GEOLOGIC LOG OF DRILL HOLE NO. MW-10-89

PROJECT: San Joaquin River Restoration Program

LOCATION: Reach 4A, Right Side of River, SW of Road 1 and Ave. 21

BEGUN: 3/24/10 FINISHED: 3/24/10

WATER LEVEL DEPTH AND ELEVATION: NA
DATE WATER LEVEL WAS MEASURED: NA

COORDINATES: N 2,260,977.3 E 6,110,854.1 (NAGD83)
TOTAL DEPTH: 31.5ft.

SHEET 1 OF 3

STATE: California

GROUND SURFACE ELEVATION: 118.8 ft. (NAVD88)
T.0.C ELEVATION: 121.5 ft. (NAVD88)

HOLE LOGGED BY: A. Warren

REVIEWED BY: J. Vauk

LABORATORY DATA z z
%Q ] E
E E
T E s| 8% 25 5 CLASSIFICATION AND
= > 2| s |z |w o z| <0 Z| 00
NOTES o | wk ” T |3 |5x|as |2 S| 3k o582
5183 5| %|9|2|%|2|ph|2E|88 / &|>8 / 5|S5|  PHYSICAL CONDITION
sgl@|c|Z|3|S|3(32|88|33/ & 3 Glg”
el s | 8|8 | 8| 8|3 |8 |20 © m| © mw|lo
casing with locking top, square
6-inches-wide and 5-foot-long.
60
15— sp L
28 | 61 | 10 [ 71 | 929 | 00 | NP | NP | 241 | SP-SM
- 101.8 |
— Qal —
99.8 L
20— —
100 | 39.9 | 41.4 | 813 [ 187 [ 00 | 323 [ 163 | 214 | (CL)s
| 968 | (chys L
COMMENTS:
FADC = Flight Auger Dry Core O.D. = outer diameter Well completion information is provided in attached Well
NP = Non-plastic G.S. = Ground surface Completion Diagram. Well development information is

NR = No Recovery
NA = Not applicable
I.D. = inner diameter
RM = River Mile

b.g.s. = Below the ground surface

T.O.C. = Top of well casing
SJR = San Joaquin River

provided in attached Monitoring Well Development form.

DATE: 9/15/2010

SHEET 2 OF 3

DRILL HOLE MW-10-89

RECLAMATION

Menaging Water in the West




PROJECT DATABASE: SJRRP.GPJ

REPORT: SJRRP DRILL HOLE

FEATURE: Groundwater Monitoring

LOCATION: Reach 4A, Right Side of River, SW of Road 1 and Ave. 21

BEGUN: 3/24/10 FINISHED: 3/24/10

GEOLOGIC LOG OF DRILL HOLE NO. MW-10-89

PROJECT: San Joaquin River Restoration Program

TOTAL DEPTH: 31.5ft.

WATER LEVEL DEPTH AND ELEVATION: NA
DATE WATER LEVEL WAS MEASURED: NA

COORDINATES: N 2,260,977.3 E 6,110,854.1 (NAGD83)

SHEET 1 OF 3

STATE: California

GROUND SURFACE ELEVATION: 118.8 ft. (NAVD88)
T.0.C ELEVATION: 121.5 ft. (NAVD88)

HOLE LOGGED BY: A. Warren

REVIEWED BY: J. Vauk

LABORATORY DATA z z
%Q ] E
[ E
T = s| 9= 2 S CLASSIFICATION AND
g & 2| = w 8] z| <0 Z| oo
NOTES & | wi ol ol B3 Eoles| gL o| 3L O|5a
2 103| K E 2128 |¢ 8 E‘.‘_J 23 '<>_( >9 '<>_( o PHYSICAL CONDITION
29 d |0 |ZT|B|o|3|22|58]33 gl 3 g|g°
x| & | & |8 | 8|3 |z |[20| © i o n|o
(CH)s
25— 93.8 |
SP/SC
92.6
100
s(CL)
— 389 | 339 | 728 27.2 0.0 29.1 | 16.3 19.4 (CL)S —
91.3
91.2
Qal
T SP/SM ~
90.3
s(CL)
89.8 |
30— —
88 sP
87.3
BOTTOM OF HOLE
COMMENTS:

FADC = Flight Auger Dry Core
NP = Non-plastic

NR = No Recovery

NA = Not applicable

I.D. = inner diameter

RM = River Mile

O.D. = outer diameter
G.S. = Ground surface

b.g.s. = Below the ground surface

T.O.C. = Top of well casing
SJR = San Joaquin River

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

DATE: 9/15/2010

SHEET 3 OF 3

DRILL HOLE MW-10-89

RECLAMATION

Menaging Water in the West




MW—10-89 GEOLOGIST: A. WARREN

WELL COMPLETION DIAGRAM DRILLER: G. HANSEN

DATE COMPLETED: 3,/24,/2010 HELPER. C. KELLY, K. KREITZ

TOP OF WELL CASING COORDINATES:
N2260977.3 E6110854.1 (NAD83) ELEVATION 121.5° (NAVDSES)
GROUND SURFACE ELEVATION 118.8" (NAVDS8S)

Expandable locking well cap

Above—ground steel surface casing (6'x6"x5’°),
with locking top, secured with padlock.

/ (Requires #2001 key to open.)

Top of well casing +2.7"— f—— — T.0C. E. 121.5°

Ground surface — G.S. El. 1188’

Top of bentonite seal —~ 4 Concrete pad (2 diameter)
~ Bentonite
Medium chips
Cert. NSF/ANSI 60
Top of filter pack and — Well casing
bottom of bentonite seal 9.5 PVC 27 I.D.
Top of screen 10.0° : Square threads, SCH 40
= | ——Filter pack (#3 sand)
P — Well screen
— U—Pack dual PVC screen
p— Outer screen .D. = 3"
p— Inner screen .D. = 2"
I — Slot size = 0.010"
— Square—threaded, SCH 40
p— Sand pack = #2/12 sand
Bottom of screen 250" —
U Sump & cap (27 PVC)
Bottom of sump 27,0 — |- Ll—
Total depth R

NOT 10 SCALE

NOTES:

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

#3 Sand backfills the well above the top of the bentonite seal.



SHEET 1 OF 3

GEOLOGIC LOG OF DRILL HOLE NO. MW-10-90
PROJECT: San Joaquin River Restoration Program
COORDINATES: N 2,297,746.3 E 6,099,622.5 (NAGD83)
TOTAL DEPTH: 31.2ft.

FEATURE: Groundwater Monitoring

LOCATION: Reach 4B1, River Bank Right, North of Sand Slough Structure
BEGUN: 4/17/10 FINISHED: 4/17/10

WATER LEVEL DEPTH AND ELEVATION: NA

DATE WATER LEVEL WAS MEASURED: NA

STATE: California

GROUND SURFACE ELEVATION: 101.3 ft. (NAVD88)
T.O.C ELEVATION: 103.9 ft. (NAVD88)

HOLE LOGGED BY: A. Warren

REVIEWED BY: J. Vauk

PROJECT DATABASE: SJRRP.GPJ

REPORT: SJRRP DRILL HOLE

LABORATORY DATA z z
%Q ] E
T = <| 9% 25 5, CLASSIFICATION AND
= > 1 s = w O z| 30 Z| 00
NOTES & | wi ol ol @3 S5«|xt S SN O|5a
5183 5| %|9|2|%|2|ph|2E|88 / &|>8 / 5|S5|  PHYSICAL CONDITION
sg 235|285 (32%|85/55/ § 3/ §|§”
x| 8 X X X X I |a =0 [} mw|o
ALL MEASUREMENTS ARE IN 0.0 to 31.2 feet
FEET FROM THE GROUND QUATERNARY ALLUVIUM (Qal)
SURFACE.
0.0to 2.5 ft.: CLAYEY SAND WITH
PURPOSE OF HOLE: ORGANIC FINES, SC: About 60% fine
To recover core, collect data to sand; about 40% fines with medium plasticity
determine geologic and hydrologic T and organic soil; trace of fine, elongated, flat,
site conditions, and install a sc hard, angular gravel; maximum size: fine
groundwater monitoring well. gravel; moist, brown; moderately soft
consistency, soil is previously disturbed.
LOCATION:
Reach 4B1, river right, about 850 2.5t0 4.5 ft.: SILTY SAND, SM: About 70%
feet east of the center of the | fine to coarse sand; about 30% fines with low
Eastside Bypass, north-side of the 91 plasticity; maximum size: coarse sand; moist,
W. El Nido Road at its intersection tan; soft 