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Core Photos
AB-1 & AB-1A




09-AB-1 NQ Core Dia. 1.78 in
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See #09-AB-1A for depth to 199 ft.

Length of Core Box 2 ft.1op

09-AB-1A HQ Core Dia. 24 in Length of Core Box 2 ft.

S S,
e o

i " Ny J..J,Pl.l Pl J

TaR | L L . g - 1

;ﬂ@ﬂf " __.__._ ..7.“ A _-.‘.‘... L)
T s S B S S EL M.
=k
< ik, MR

A Mt e

B e o e o T

il

,...,,.5
i ——
; =

-
I

e A T S e A T - ecae 2 2 aa

. . ..o-. ,
.__,%w
o A
...1

gl

T ST iy = e————

.ﬁr.%mﬂ,r, e Y

T I e i | I T M

Ll 14

09-AB-1A drilled 8 ft. west of 09-AB-1

Core Photos Wet

Drill Hole #09-AB-1 and 09-AB-1A

HCH Afterbay South Dam Site Option 2, WCWCD

Washington County, Utah
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Figure Drill Hole 09-AB-1 Core Photos Wet
l { B & G 09-AB-1 NQ Core Dia. 1.78 in Length of Core Box 2 ft. | Project HCH Afterbay South Dam Site Options1&2, WCWCD
ENGINEERING, INC. Location Washington County, Utah




Figure Drill Hole 09-AB-1 Core Photos Wet
of Core Box 2 ft.| Project HCH Afterbay South Dam Site Options1&2, WCWCD
i Location Washington County, Utah
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Figure Drill Hole 09-AB-1 Core Photos Wet
Length of Core Box 2 ft.| Project HCH Afterbay South Dam Site Options1&2, WCWCD
Location Washington County, Utah
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Figure Drill Hole 09-AB-1 Core Photos Wet
HCH Atfterbay South Dam Site Options1&2, WCWCD
Location Washington County, Utah
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B G Figure Drill Hole 09-AB-1 Core Photos Wet
I 2 &, 09-AB-1 NQ Core Dia. 1.78 in Length of Core Box 2 ft| Project HCH Afterbay South Dam Site Options1&2, WCWCD
ENGINEERING, INC, Location Washington County, Utah
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B G Figure Drill Hole 09-AB-1 Core Photos Wet
l { & 09-AB-1 NQ Core Dia. 1.78 in Length of Core Box 2 ft.| Project HCH Afterbay South Dam Site Options1&2, WCWCD
ENGINEERING, INC. Location Washington County, Utah
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Drill Hole 09-AB-1 Core Photos Wet

HCH Afterbay South Dam Site Options1&2, WCWCD

Washington County, Utah
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Figure Drill Hole 09-AB-1A Core Photos Wet 09-AB-1A drilled 8 ft. west of 03-AB-1
08-AB-1 NQ Core Dia. 1.78 in Length of Core Box 2 ft. | Project HCH Afterbay South Dam Site Options1&2, WCWCD
ENGINEERING, INC, Location Washington County, Utah
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Figure Drill Hole 08-AB-1A Core Photos Wet
l { B& G 09-AB-1 NQ Core Dia 1.78 in Length of Core Box 2 ft| Project HCH Afterbay South Dam Site Options1&2, WCWCD

Location Washington County, Utah
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Figure Drill Hole 09-AB-1A Core Photos Wet
I a.. B& (_] 09-AB-1 NQ Core Dia. 1.78 in Length of Core Box 2 ft.| Project HCH Afterbay South Dam Site Options1&2, WCWCD
Location Washington County, Utah
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Drill Hole #09-AB-1 and 09-AB-1A Core Photos Wet
HCH Aiterbay South Dam Site Option 2, WCWCD
Washington County, Utah
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Drill Hole 09-AB-1A Core Photos Wet
I { B & G 09-AB-1 NQ Core Dia. 1.78 in Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Options1&2, WCWCD
E ¥ Location Washington County, Utah
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HQ CoreDia. 24 in.
Length of Core Box 2 ft.
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Core Photos Wet

HCH Afterbay South Dam Site Option 2, WCWCD

Drill Hole #09-AB-2
Washington County, Utah
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Figure Drill Hole #09-AB-2 Core Photos Wet
Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
Location Washington County, Utah

HQ CoreDia. 2.4 in.
Length of Core Box 2 ft.
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Figure Drill Hole #09-AB-2 Core Photos Wet
Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
Location Washington County, Utah

HQ CoreDia. 2.4 in.
Length of Core Box 2 ft.
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HQ CoreDia. 2 4 in Figure Drill Hole #09-AB-2  Core Photos Wet
Length of Core Box 2 ft Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
ke ox Location Washington County, Utah

ENGINEERING, INC.
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HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-2  Core Photos Wet

Length of Core Box 2 ft Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
i ore Box 21t Location Washington County, Utah




HQ CoreDia. 2 4 in Figure Drill Hole #09-AB-2  Core Photos Wet
Length of Co;e i?.o -2 ft Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
2 * Location Washington County, Utah
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HQ CoreDia. 24 in [ Drill Hole #09-AB-2 Core Photos Wet
Length of Core ‘Bo'x'z f j HCH Afterbay South Dam Site Options 1 & 2, WCWCD
2 Location Washington County, Utah
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HQCoreDia. 2.4 in.
Length of Core Box 2 fi.

Figure
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Drili Hole #09-AB-2 Core Photos Wet
HCH Afterbay South Dam Site Options 1 & 2, WCWCD
Washington County, Utah
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RB ( ‘]‘ NQ CoreDia. 1.78 in. Figure Drill Hole #09-AB-2 Core Photos Wet
& Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD

ENGINEERING, INC. Location Washington County, Utah
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HCH Afterbay South Dam Site Options1 & 2

Drill Hole #09-AB-03  Core Photos Wet,
Washington County, Utah
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HQ Core Dia. 2.4 in.

Length of Gore Box 2 ft. Drill Hole #09-AB-03  Core Photos Wet,

HCH Afterbay South Dam Site Options1 & 2, WCWCD

ENGINEERING, INC.
it b R_ G INC Location Washington County, Utah
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HQ Core Dia. 2.4 in.

Length of Core Box 2 ft. Figure Drill Hole #09-AB-03  Core Photos Wet,

Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
Location Washington County, Utah
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HQ CoreDia. 2.4 in. .
Length of Core Box 2 ft. Drill Hole #09-AB-03  Core Photos Wet,

iy g x Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
NGINEERIN
Mb—l\ Location Washington County, Utah
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HQCoreDia. 2.4 in. Fiqure

Length of Core Box 2 ft. g.
Project
Location

Drill Hole #09-AB-03  Core Photos Wet,

HCH Afterbay South Dam Site Options1 & 2, WCWCD
Washington County, Utah
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HQ CoreDia. 24 in.

i i -AB- t
Length of Gore Box 2 ft. Figure Drill Hole #09-AB-03  Core Photos Wet,

Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
Location Washington County, Utah
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HQ CoreDia. 2.4 in.

Drill Hole #09-AB-03 Photos Wi
Length of Core Box Z ft. rillHole %09 Core Photos Wet,

Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
Location Washington County, Utah
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HQ CoreDia. 2.4 in. X .
Length of Core Box 2 ft. Figure Drill Hole #09-AB-03  Core Photos Wet,

Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
Location Washington County, Utah
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HQ CoreDia. 24 in. ) )
Length of Core Bax 2 ft Figure DrillHole #09-AB-03  Core Photos Wet,

Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
Location Washington County, Utah
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HQ CoreDia. 2.4 in. .
Length of Core Box 2 ft Figure Drill Hole #09-AB-03  Core Photos Wet,

Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
Location Washington County, Utah
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HQ Core Dia. 2.4 in. y .
Length of Core Box 2 ft. Figure Drill Hole #09-AB-03  Core Photos Wet,

Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
Location Washington County, Utah
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NQ Core Dia. 1.78 in.
Length of Core Box 2 ft.

RB & G Figure Dril Hole #09-AB-03  Core Photos Wet,

TR AT L fs: P Project HCH Afterbay South Dam Site Options1 & 2, WCWCD
NGINEERING, INC,
ENGINEERING. 1N < Location Washington County, Utah
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Core Photos Wet

HCH Afterbay South Dam Site Options 1 & 2, WCWCD

Drill Hole #09-AB-4
Washington County, Utah

Figure
Project
Location

NQ Core Dia. 1.78 in.
Length of Core Box 2 ft

ENGINEERING, INC.
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ENGINEERING, INC.

NQ CoreDia. 1.78 in.
Length of Core Box 2 ft

Figure
Project
Location

Drili Hole #09-AB-4 Core Photos Wet

HCH Afterbay South Dam Site Options 1 & 2, WCWCD

Washington County, Utah




NQ CoreDia. 178 i Figure Drill Hole #09-AB-4 Core Photos Wet
RB& G . Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD

ENGINEERING, INC. Length of Core Box 2 ft Location Washington County. Utah
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NQ Core Dia. 1.78in
Length of Core Box 2 ft

Figure
Project
Location

Drill Hole #09-AB-4 Core Photos Wet
HCH Afterbay South Dam Site Options 1 & 2, WCWCD
¥Washington County, Utah
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Figure Drill Hole #09-AB-4 Core Photos Wet
Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
Location Washington County, Utah

NQ Core Dia 1.78 in.
Length of Core Box 2 ft
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ENGINEERING, INC.

X . Figure Drill Hole #09-AB-4 Core Photos Wet
R B 8(. G Ee?];:u‘:':f%':r; ggx'"z " Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
Location Washington County, Utah




R 8{ ( 3 NQ Core Dia. 1.78 in Figure Drill Hole #09-AB-4 Core Photos Wet
B Py Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD

ENGINEERING, INC. Length of Core Box 2 ft Location Washington County, Utah
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B G NQ Core Dia. 1.78 in Figure Drill Hole #09-AB-4 Core Photos Wet
R & Lendth of C .re 'Box 2t Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
ENGINEERING, INC. ot ¢ Location Washington County, Utah




R B&C G NQ CoreDia. 1.78in Figure Drill Hole #09-AB4 Core Photos Wet
. Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD

ENGINEERING, INC. Length of Core Box2 ft Location Washington County, Utah
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L - & . Length of Co;'e 'Box 2 ft Project HCH Afterbay South Dam Site Options 1 & 2, WCWCD
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Core Photos Wet, (Vertical)

HCH Afterbay North Dam Site Option 1 , WCWCD

Drill Hole #09-AB-5
Washington County, Utah

Figure
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HQ CoreDia. 2.4 in.
Length of Core Box 2 ft.

R B& G
ENGINEERING, INC
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Core Photos Wet, (Vertical)

HCH Afterbay North Dam Site Option 1, WCWCD

Drill Hole #09-AB-5
Washington County, Utah

Figure
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Location

HQ CoreDia. 2.4 in.
Length of Core Box 2 ft.

R B& G
ENGINEERING, INC,
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HQCoreDia. 2.4 in. Figure DrillHole #09-AB-5  Core Photos Wet, (Vertical)
Length of Core Box 2 ft. Project HCH Afterbay North Dam Site Option 1 , WCWCD
Location Washington County, Utah
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R B & G HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-5  Core Photos Wet, (Vertical)

ENG \I [ f\l\k Length of Core Box 2 ft. Project HCH Afterbay North Dam Site Option 1 , WCWCD
E Location Washington County, Utah
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Figure Drill Hole #09-AB-5 Core Photos Wet, (Vertical)
Project HCH Afterbay North Dam Site Option 1 , WCWCD
Location Washington County, Utah
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HQ CoreDia. 2.4 in. Figure Drill Hole #09-AB-5  Core Photos Wet, (Vertical)
Length of Core Box 2 ft Project HCH Afterbay North Dam Site Option 1, WCWCD
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FATA S - - MAVAVAVAVAVAVAUASA WA WA o WA Ve s B R N W v A 8 VA W v W WA s v A VAVAYE Ve
-w LA TRINTL

e PR R sy

,&1:- ‘_L._

4--‘.—.4.‘-&,.'....;.._‘.& - o

HQ CoreDia. 2.4 in. i DrillHole #09-AB-5  Core Photos Wet, (Vertical)
Length of Core Box 2 ft. Project HCH Afterbay North Dam Site Option 1, WCWCD
Location Washington County, Utah




RB &G HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-5  Core Photos Wet, (Vertical)

preaillbe el Length of Core Box 2 ft i i i
ENGINEERING. INC gt Project HCH Afterbay North Dam Site Option 1 , WCWCD

e Location Washington County, Utah




R B&

ENGINEERING. INC.

HQ CoreDia. 2.4 in.
Length of Core Box 2 ft

Figure
Project
Location

Drill Hole #09-AB-5 Core Photos Wet, (Vertical)
HCH Afterbay North Dam Site Option 1 , WCWCD
Washington County, Utah




AR LWLV A A . W T a T A W B T W s WA s e WA Wy W W W W Wy PSS

Y

L 17 s TR s

HQ CoreDia. 2.4 in. Figure Drill Hole #09-AB-5 Core Photos Wet, (Vertical)
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HQ CoreDia. 2.4 in. Figure Drill Hole #09-AB-5  Core Photos Wet, (Vertical)
Length of Core Box 2 ft Project HCH Afterbay North Dam Site Option 1, WCWCD
Location Washington County, Utah
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HQ Core Dia. 2.4 in. Figure DrillHole #09-AB-5  Core Photos Wet, (Vertical)
Length of Core Box 2 ft Project HCH Afterbay North Dam Site Option 1 , WCWCD
Location Washington County, Utah
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HQ CoreDia. 2.4 in. Figure Drill Hole #09-AB-5 Core Photos Wet, (Vertical)
Length of Core Box 2 ft. Project HCH Afterbay North Dam Site Option 1, WCWCD
Location Washington County, Utah
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HQ CoreDia. 2.4 in. Figure DrillHole #09-AB-5  Core Photos Wet, (Vertical)
Length of Core Box 2 ft. Project HCH Afterbay North Dam Site Option 1, WCWCD
Location Washington County, Utah
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Figure DrillHole #09-AB-5  Core Photos Wet, (Vertical)
HCH Afterbay North Dam Site Option 1 , WCWCD
Washington County, Utah
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Project HCH Afterbay North Dam Site Option 2, WCWCD
Location Washington County, Utah
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R B & G HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-7  Core Photos Wet, (Vertical)
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Location Washington County, Utah
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Figure Drill Hole #09-AB-8 Core Photos Wet (Vertical)
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Location Washington County, Utah
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RB ( ; HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-11  Core Photos Wet Drilled at 60° dip, Trend N75° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
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HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-11 Core Photos Wet Dirilled at 60° dip, Trend N75° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option4 WCWCD
Location Washington County, Utah
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HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-11 Core Photos Wet Drilled at 60° dip, Trend N75° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
Location Washington County, Utah
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HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-11 Core Photos Wet Drilled at 60° dip, Trend N75° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-AB-11 Core Photos Wet Drilled at 60° dip, Trend N75° W
Project HCH Afterbay South Dam Site Option 4 WCWCD
Location Washington County, Utah




=Sl ol . g Iae L s S

LTS N P TN S TS e T Ty T N T P el S YT e i OV

e o ML S 2% W UL DS TR ER RSN veiee SERY B St sz Eleim]

- -

RB&G

ENGINEERING, INC.

HQ Core Dia. 2.4 in. Figt_lre
Length of Core Box 2 ft. Project
Location

Drill Hole #09-AB-11
HCH Afterbay South Dam Site Option 4
Washington County, Utah

Core Photos Wet Drilled at 60° dip, Trend N75° W

WCWCD




Core Photos
AB-12




-l
)

T T

e e Y S T (N T T e

_'_
A :

%

R

’ 8

o e 0 2 (N

; i
7o |

o ¢ .I-, LA

T
it

.'|.-' _‘ X I... 1& ',
Y 0 *ﬁ:‘ ; ;

HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-12 Core Photos Damp Drilled at 60 degrees form Horizontal, Trend N 50° W
NCTCEED INT TN Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
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HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-12 Core Photos Damp Drilled at 60 degrees form Horizontal, Trend N 50° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
Location Washington County, Utah
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HQ Core Dia. 2.4 in. Drill Hole #09-AB-12 Core Photos Damp Drilled at 60 degrees form Horizontal, Trend N 50° W
Length of Core Box 2 ft. HCH Afterbay South Dam Site Option 4 WCWCD
Washington County, Utah
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HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-12 Core Photos Damp Drilled at 60 degrees form Horizontal, Trend N 50° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
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HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-12 Core Photos Damp Drilled at 60 degrees form Horizontal, Trend N 50° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
Location Washington County, Utah
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Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
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RB ( ; HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-13 Core Photos Wet Dirilled at 60° dip, Trend N52° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option4 WCWCD
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RB &G HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-13  Core Photos Wet Drilled at 60° dip, Trend N52° W
Length of Core Box 2 ft. Project HCH Afterbay South Dam Site Option 4 WCWCD
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HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-13 Core Photos Wet Dirilled at 60° dip, Trend N52° W
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RB & ( ; HQ Core Dia. 2.4 in. Figure Drill Hole #09-AB-13 Core Photos Wet Drilled at 60° dip, Trend N52° W
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Table 1

ENGINELRING, INC.

SUMMARY OF TEST DATA

PROJECT Hurricane Cliffs Reservoir Sites B PROJECT 200804.007.2
LOCATION Afterbay Foundation Borings
IN-PLACE g S CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
8 o E 5| & y |2 9 5
s 8 3e e 2 > | 2 23 |8 . & g
g &5 |3 c | sk |z [E.E |z |E%|[g ¢ s %
¥ Bg £ S su |2 |338 |8 |GE |5<iE . = | = 5-o8
TQ Tz = ] el 2a = ] = 29 22 Q@ 5 o w by % - = =3 |=2E 2 BoEH
g £3 e 2 2 g3 2| %52 | 28 |28 [3328. 5 S g e. |Be 2 £2 |2c |82 |E5a L2522
uie ZEE EE | 2= 8 sz 82 | 3358 | 2% | 25 |3E85E| = 2 5 g =z |35 | 582 |EZ |53 |£5 |E25| 283%43
Total # of Tests &1 108 1 o 51 2 83 17 44 [ o o o 67 14 45
09-AB-01 56.5 5.9 13.0 24 18 6 36 | 26 | 38 GC-GM
09-AB-01 10-11.5 3.5 NP 33 | 49 | 18 SM
09-AB-01 25-26.5 13.8 12.0 30 | 21 9 0| 4 | 97 cL
09-AB-01 40-41 123 13.4 NP 13 | 35 | 52 ML
09-AB-01 55-56.5 116 45 NP 1 | 48 | 41 SM
09-AB-01 70-71.5 6.7 NP 46 | 46 | 8 SP-SM
09-AB-01 90.5-91.5 | 1727 | 0.4 1889 12390
09-AB-01 95.5-96 2360
09-AB-01 104-105 | 177.7| 0.6 1712 20540
09-AB-01 108-109 2437
09-AB-01 113114 [ 177.4| 06 1799 18930
09-AB-01 117-118 1979
09-AB-01 120-121 | 1746 | 0.9 1539 16910
09-AB-01 126-127 1594
09-AB-01 |129.5-130.5 1594
09-AB-01 [133.5-134.5| 1773 | 0.6 1677 7800
09-AB-01 |138.5-139.5| 1782 | 0.8 1620 15870
09-AB-01 143-144 1812
09-AB-01 147-148 [ 1624 | 0.2 1894 11950
09-AB-01 |153.5-154.5| 132.7 | 0.2 661 4720
09-AB-01A | 164-165 | 1616| 0.3 1284 10520
09-AB01A | 166-168 1926
09-AB-01A |171.5-1725| 1654 | 05 1342 8430
09-AB-01A | 175176 | 1174| 7.7 18 30 19 11
09-AB-01A | 184-185 |167.2| 08 1070 6900
09-AB-01A | 192-193 | 1328 | 8.1 10 NP 8 |68 | 4 SP
Sheet 1 0f 9
3/12/2010

NP=Non-Plastic H:ADAMS\HurricaneCiiffsReservoirSites\Afterbay\lL ab Testing Foundation Borings\Summary of Tests Complete 03.11.10




RB&G Table 1

ENUTSERIING ING

SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2 =
LOCATION Afterbay Foundation Borings
IN-PLACE E < 5 CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
7 & i3, 2. ] g, z B2 |2, | %s% |23 |52 |53z, 2 5 g sz |5:_ | gs. |B2|Be |3z |Bas| £:2469%
&8 asE EXR g 5] a3z 38 38 = 2h |S5Ecws = = 2 = SEz |22 | 22 |E5 |E5 |E3 |E=2 S@on<a
Total # of Tests 51 108 1 0 51 2 83 7 44 0 o 0 o 67 14 45
09-AB-02 5-6.5 10.0 NP 4 | 50 | 46 SM
09-AB-02 15-16.5 9.1 NP 62 | 31| 7 GP-GM
09-AB-02 25-26.5 4.3 NP 66 | 26 | 8 GP-GM
09-AB-02 325335 | 1775| 03 1783 19200
09-AB-02 39-40 1858
09-AB-02 41-42 [1785| 03 1923 13140
09-AB-02 45-46 1866
09-AB-02 50-51 2018
09-AB-02 52-53 | 176.4| 0.2 1990 17690
09-AB-02 56-57 2064
09-AB-02 62-63 |1780| 04 1580 13700
09-AB-02 68-69 1588
09-AB-02 7374 | 1755 04 1551 10220
09-AB-02 78-79 1612
09-AB-02 80-81 1800 0.7 2086 9790
09-AB-02 85-86 2103
09-AB-02 92-93 |1783| 03 2006 13940
09-AB-02 95-96 2273
09-AB-02 129-129.5 1.2 NP 3 |92]| s SP-SM
09-AB-03 10-11.5 46 33 NP 46 | 38 | 16 GM
09-AB-03 15-16.5 133 33 16 17 11 | 35 | 54 cL
09-AB-03 255265 | 1701| 05 1634 | 2452 | 12310
09-AB-03 35-37 2043
09-AB-03 47-48 | 1767 | 0.2 2102 14240
09-AB-03 55-56 1586
09-AB-03 6566 | 1745| 02 1720 19310
Sheet 2 of 9
3/12/2010

NP=Non-Plastic HADAMS\HurricaneCliffsReservoirSites\Afterbay\Lab Testing Foundation Borings\Summary of Tests Complete 03.11.10




RB&G Table 1
ENGINITHING INC
SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2
LOCATION Afterbay Foundation Borings
IN-PLACE N E & Y CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
¢ @ E 5| ¥ Y z 5
&g E3 s | g 2 £ 3. | €52 | 28 | &5 |85z 2 z & |5z |z:z_| &z, [EBE |82 |B:z|8gs| Ez2%50s
5] 86 E EE gg 3 s 3% | 3=z% | 23 | 25 |3ES8R8& | = 2 3 3 SEz |22z | 22 |8 |25 |€3 |E£8 580n<o
Total # of Tests 51 108 H 0 51 2 a3 H 44 o o 0 [} 67 14 45
09-AB-03 75.5-77.5 1586
09-AB-03 86-87 177 0.3 1662 10850
09-AB-03 95-96 1681
09-AB-03 109-110 [ 1551 | 06 1013 8690
09-AB-03 113-114 1567
09-AB-03 121122 | 1751 | 0.2 1529 8850
09-AB-03 130-132 04 3680 NP 28 | 68 | 4 SP
09-AB-04 56.5 7.4 NP 39 | 43 | 18 SM
09-AB-04 10-10.75 39
09-AB-04 20-20.9 6.0
09-AB-04 25-26.5 5.8 NP 38 | 43 | 19 SM
09-AB-04 30-31 9.3
09-AB-04 35.0 13.4
09-AB-04 40-40.5 9.9 11.1 NP 61 | 32| 7 GP-GM
09-AB-04 60-61 10.3 NP 4 | 53 | 43 SM
09-AB-04 62.5-64 10.9
09-AB-04 80-80.9 124
09-AB-04 90.0 14.7
09-AB-04 100.0 125
09-AB-04 103-104 175 20 | 22 7 17 | 40 | 43 SC-SM
09-AB-04 110-111 | 113.2| 14.0 113 25 18 7 26 | 35 | 40 SC-SM
09-AB-04 111-112 12.8
09-AB-04 |115.5-116.5| 105.1| 16.2 NP 44 | 27 | 30 GM
09-AB-04 118-119 6.1
09-AB-04 120.0 14.2
09-AB-04 130.0 13.7
Sheet 3 of 9
3/12/2010

NP=Non-Plastic

H:\DAMS\HurricaneCliffsReservoirSites\Afterbay\Lab Testing Foundation Borings\Summary of Tests Complete 03.11.10




RB&G Table 1
ENGINEERING ENC
SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT  200804.007.2
LOCATION Afterbay Foundation Borings
IN-PLACE N E « = CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
8 > =S " E -
g 58z |zt | B | 3 52 |3z |28 |28 |58 [835ks 2 z g |85, |35, 2. 2§ |32 |52 |Bzg| Sziels
=] a6 E EE g8 8 az 8% | ax% | 8% | 2h |SEBRE| = = 2 5 Sz |23 | z=2 |25 |£5 |E4 |E=3 S530h<o
Total # of Tests 51 108 1 0 51 2 83 7 44 0 0 0 [ 67 14 45
09-AB-04 132-133 12.6
09-AB-04 133-134 [ 117.5| 12.1 5 25 | 21 4 29 | 46 | 25 SC-SM
09-AB-04 140.0 12.9
09-AB-04 150-151 [ 1080 | 17.8 10.9 NP 0 | 54| 46 SM
09-AB-04 160-161 | 1080 153 8.8 5 40 | 24 16 27 | 45 | 28 sC
09-AB-04 170.0 1.1
09-AB-04 180.0 23
09-AB-04 190-191 | 149.1| 33 645 6720
09-AB-04 198-199 826
09-AB-04 | 204205 [177.0| 0.4 877 9260
09-AB-05 0-1.5 17.6 18 | 15 3 30 | 41| 29 | 145 SM
09-AB-05 5-6.5 5.9 40 | 32 8 62 | 17 [ 21| o7 GM
09-AB-05 20-21.5 85 NP | 56 | 31 | 13 GM
09-AB-05 26-27 | 1838 0.1 399 5900
09-AB-05 44-45.5 2027
09-AB-05 50-51 | 1881 0.2 1925 9550
09-AB-05 68-69.5 1733
09-AB-05 75-76 | 1438 105 347 1360
09-AB-05 80-82 59
09-AB-05 94-95 979
09-AB-05 95-100 15.4 22 | 18 4 24 | 40 | 36 | 8.1 SC-SM
09-AB-05 111112 | 1357 | 1.2 903 5110
09-AB-05 | 124-125.5 2497
09-AB-05 |131.5-1325[ 1760 0.6 1935 14260
09-AB-05 | 145.5-146.5 2420
09-AB-05 161-162 1598 11070
Sheet 4 of 9
3/12/2010

NP=Non-Plastic

H:\DAMS\HurricaneCliffsReservoirSites\Afterbay\Lab Testing Foundation Borings\Summary of Tests Complete 03.11.10




RB&G Table 1
SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2
LOCATION Afterbay Foundation Borings
IN-PLACE E - CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
o a2 - g £ 12 |32 )% |E:z |i.i: . N o 5.3
E8 8GE EE gs 8 5 G2 | d=¢ | 2= | 26 [5EQGE| = B g & Sz |2Ez | 22 |EBZ |EZ |E3 |EES 5835<0o
Total # of Tests 51 108 17 0 51 2 83 7 44 0 [ 0 0 67 14 45
09-AB-05 | 167-167.5 [ 1752 | 1.0
09-AB-05 175-176 1536
09-AB-05 191-192 | 1640 | 08 2305 8550
09-AB-05 | 206.5-207 [ 171.9| 0.6 348 4050
09-AB-05 215216 | 177.1| 0.3 2113 12060
09-AB5  |230.5-231.5 2299
09-AB-05 245-250 75 NP 0 |97]| 3 SP
09-AB-06 56.5 997 | 67 X 21 18 3 0| 26|75 ML
09-AB-06 15-16.5 6.2 28 17 1 36 | 36 | 28 GC
09-AB-06 25-26.5 1.3 29 | 28 1 20 | 42 | 38 | 29 SM
09-AB-06 30-31.5 12.7
09-AB-06 35-36 11.6 NP 41 | 45 | 14| 33 SM
09-AB-06 50-51.5 29.7 NP 46 | 48 | 6 | 1.6 SP-SM
09-AB-06 60-61 | 1584 | 02 99.2 960 4090
09-AB-06 7778 [ 1737 0.2 1628 7580
09-AB-06 80-81.5 1724
09-AB-06 87-89 1916
09-AB-06 102-103 [ 1753 | 03 99.1 1935 7160
09-AB-06 | 107-107.5 | 165.7| 0.7 479 6600
09-AB-06 | 118-119.5 1149
09-AB-06 | 122-122.5 | 164.3 | 1.3 1724 9530
09-AB-06 1325-134 1911
09-AB-06 | 140.5-141 [ 176.5| 0.6 1786 7240
09-AB-06 155-160 235 39 | 19 20 4 | 55 | 41 sc
09-AB-06 165-166 | 117.7| 6.7 32 1670 NP 0 | 84| 18 SM
09-AB-07 56.5 12.0 36 | 25 11 48 | 33 | 19| 15 GM
Sheet 5 of 9
3/12/2010

NP=Non-Plastic
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RB&G Table 1

IENGINEERING. NG

SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites — PROJECT  200804.007.2
LOCATION Afterbay Foundation Borings
IN-PLACE E 5 CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
-9 EE g 3 g 3 £.5 |2 = - g5
BE 52 |z | 2: | ¢ 52 |2z | 358 |58 [k |83k 2 z g |5:. 35| 38; |EE g2 |25 |2ag| 33253
Fa ao & EE 2E o az 3% B R 2w |S5F06& kS E 2 3 SEZ |25 | 22 |&5 |£5 |£3 |€23 Seonio
Total # of Tests 51 108 1 o 51 2 83 1 44 [ [ [ 0 67 14 45
09-AB-07 15-16.5 10.8 34 | 15 19 |32 ]3| 35 | 11 T
09-AB-07 25-26.5 9.4 40 | 28 12 | 36 | 30| 34| 12 GM
09-AB-07 45-46 8.1 28 | 28 0 456 | 39 [ 16 | 16 GM
09-AB-07 50.0 11.6
09-AB-07 60.0 15.5
09-AB-07 70,0 15.8
09-AB-07 75-76 13.4 43 | 29 14 | 34| 33| 33| 18 GM
09-AB-07 85.0 20.7
09-AB-07 95.0 15.0
09-AB-07 105.0 15.3
09-AB-07 125.0 1.4
09-AB07 | 142-142.5 3100
09-AB-07 |143.4-143.6 396
09-AB07 | 155.9-156.1 342
09-AB-07 | 160-160.5 14.1 07 21 | 13 8 22 | 26 | 52 | 165 cL
09-AB-07 | 165.5-166 7.3 20 | 17 3 69 | 23 | 8 | 4 GP-GM
09-AB-07 170.0 1.6
09-AB-07 185.0 0.7
09-AB-07 200.0 2.1
09-AB-07 | 260-260.5 53 271 | 19 8 44 | 25 | 31 GC
09-AB-07 | 270-270.5 8.1 2% | 20 6 20 | 40 | 40 | 50 SC-SM
09-AB-08 254 11.6 28 | 27 1 30 | 52 | 18 SM
09-AB-08 56.5 13.2
09-AB-08 7.59 7.0 15.1 NP | 32 [ 34| 34 SM
09-AB-08 15-16.5 5.6 1.5 18 | 15 3 26 | 44 | 30 SM
09-AB-08 25-26.5 4.4 NP | 32 | 31| 37 GM
Sheet 6 of 9
NP=Non-Plastic N
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RB&G Table 1

ENGINEFRING TN
SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites - PROJECT 200804.007.2
LOCATION Afterbay Foundation Borings
IN-PLACE . E s 5 CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
51 w w 2 —
¥ ig € |, 2 5y (& |Ez3 |3 |RE [£:8: . . 5| s
Be g£6¢ EX: | 2= 38 at 82 | d5% | 2% | 25 |3ESHE| = g & § |SEz|35€| S5z |Eg |£5 |E2 |E22| 3583m=d
Total & of Tests 51 108 1 0 51 2 83 17 44 (2] (7] 7] ] 67 14 45
09-AB-08 30-31.5 9.0 0.5 NP 2 | 87| 1 SP-5M
09-AB-08 57-58 0.1 39 NP 1|80 |19 SM
09-AB-09 0-1.5 0.8 NP 28 | 33 | 39 SM
09-AB-09 2.5-4 76
09-AB-09 56.5 10.1 39 | 25 14 25 | 38 | a7 SM
09-AB-09 12.5-14 7.1 NP 28 | 51 | 21 SM
09-AB-09 15-16 48
09-AB-09 20-21.5 6.6 NP 24 | 53 | 23 SM
09-AB-09 25-26.5 8.7 37 | 20 17 28 | 42 | 30 SC
09-AB-09 30-31 14.0
09-AB-09 35-36.5 4.6 NP 18 | 49 | 33 SM
09-AB-09 45-46.5 5.1 11.0 NP 19 | 46 | 35 SM
09-AB-09 55-56.5 13.0 23 | 17 6 4 | 39 | 57 CL-ML
09-AB-10 2.5-4 8.0 14.4 NP 48 | 27 | 25 GM
09-AB-10 759 8.2 15,0 NP 23 | 37 | 40 SM
09-AB-10 10-11.5 6.2 9.4 NP 49 | 32 | 19 GM
09-AB-10 20-21.5 57 6.1 NP 36 | 38 | 26 SM
09-AB-10 30-31 74 7.8 NP 34 | 43 | 23 SM
09-AB-10 40-41 59 NP 28 | 45 | 27 SM
08-AB-10 45-46 8.6
09-AB-11 2024 |1207| 54 10 NP SP-SM
09-AB-11 20531 [1255| 58 1.54x10-4 uc 1634 NP SP-SM
09-AB-11 40-45 | 1297 | 44 15 NP SP-SM
09-AB-11 51-52 | 1289 | 52 uc 2037 NP SP-SM
09-AB-11 6163 | 1317 7.7 2.38x10-5| 8 NP SP-SM
09-AB-11 7072 [ 1224 53 uc 1362 NP M
Sheet 7 of 9
311212010

NP=Non-Plastic H:\DAMS\HurricaneCliffsReservoirSites\Afterbay\Lab Testing Foundation Borings\Summary of Tests Complete 03.11.10




Table 1

ENGINLIRING, INC

SUMMARY OF TEST DATA

PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2
LOCATION Afterbay Foundation Borings
IN-PLACE N g « = CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
-8 53 = z wf 12 |2.5]¢ g2 18 2: 3. 3
R E3 5_ 2 z I 2. | 5sz2 | 28 | <2 |8z~ g 5 £ g |5 5x 82 |82 |82 |8 435692
Fe aGE L g% 8 aZ & 7=y e zh |SESGLE| = 2 2 = 82z |22z | 282 |E5 |E5 |£3 |E=2 58c5<0o
Total 4 of Tests 51 108 7 0 51 2 83 1 44 o [ 0 o 67 14 45
09-AB-11 80-85 | 1323 33 11 NP SM
09-AB-11 91-92 | 1173| 80 uc 900 NP SP-SM
09-AB-11 98-102 | 1150| 95 4 NP SP-SM
09-AB-12 56.5 5.4 NP GM
09-AB-12 19-21 126.4| 5.7 NP SM
09-AB-12 20-30 5
09-AB-12 3336 | 1132 84 1.07x10-4| 4 uc 920 NP SP-SM
09-AB-12 44-46 4
09-AB-12 54-56 | 1157 | 6.7 27 uc 1020 NP SM
09-AB-12 63-66 2.41x10-5| 25
09-AB-12 74-77 1209| 6.0 37 uc 2620 NP SM
09-AB-12 85-87 17
09-AB-12 95-97 1240| 55 39 uc 2360 NP SM
09-AB-13 0-4 1332 59 90 NP SM
09-AB-13 10-11 1291 7.1 uc 3600 NP SM
09-AB-13 2225 |[1215]| 107 657x106| 5 NP SM
09-AB-13 29-30 uc 870
09-AB-13 3435 | 111.2| 205 NP SM
09-AB-13 39-44 | 117.7| 140 3 NP SM
09-AB-13 53-55 | 1350 8.2 5.20x10-6 uc 1740 NP ML
09-AB-13 6064 |1252]| o7 6 NP SM
09-AB-13 6972 | 1126 17.7 uc 3240 NP SM
09-AB-13 80-84 | 1264 104 3 NP SM
09-AB-13 90-91 1307| 7.8 uc 670 NP SM
09-AB-13 100-103 | 1269 | 8.7 472x10-6| 3 NP ML
09-AB-14 56.5 12,5 NP SM
Sheet 8 of 9
3/12/2010

NP=Non-Plastic H:\ADAMSVHurricaneCliffsReservoirSites\Afterbay\Lab Testing Foundation Borings\Summary of Tests Complete 03.11.10




Table 1

IENGINLERING, INC
SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2
LOCATION Afterbay Foundation Borings
IN-PLACE N g « 5 CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
a E W w 2 —
hE Eg _ 5_ 5 2 iz = 252 z3g ¥ |c==¥< & = & 2 5 e 2 BE |82 |B2 |8gs L2592
RS BGE EE = 3 5L g2 | 54 2% | zkh |SEBRE| = 2 2 5 SEz |22z | 222 |28 |23 |25 |SE8 5835<d
Total # of Tests 51 108 H o 51 2 83 & 44 7] 4 o 4 67 14 45
09-AB-14 15-16.5 5.2 21 19 2 GM
09-AB-14 50-51.5 6.9 24 19 5 SC-SM
09-AB-14 91-94 | 1138 | 132 uc 250 30 17 13 sSC
09-AB-14 101-105 | 1144 | 123 23 44 32 12 ML
09-AB-14 109-110 | 108.1 | 18.1 38 23 15 sc
09-AB-14 114-115 uc 180
09-AB-14 121-124 [ 111.7]| 18.3 3 43 29 14 ML
09-AB-14 131-133 | 1053 | 18.9 uc'2ey 34 18 16 cL
09-AB-14 140-144 | 109.8 | 19.8 2 40 25 15 CL
09-AB-14 150-151 | 112.7| 16.3 uc 120 38 19 19 cL
09-AB-14 160-164 | 1176 | 11.4 2 37 26 11 SM
09-AB-14 170-172 | 1227 | 120 uc 320 33 20 13 SC
09-AB-14 180-185 | 1150 | 155 3 uu 361 4 24 17 cL
09-AB-14 190-192 | 1249 | 123 uc 380 48 27 21 sC
09-AB-14 200204 | 126.6 | 10.4 4 53 25 28 sC
09-AB-14 211212 | 119.7 | 144 NP SP-SM
09-AB-14 221-222 [ 1183 9.3 NP SP-SM

Sheet 9 of 9
3/12/2010
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Void Ratio (e)

.60

.95

.50

45

|
RB&(4
ENGINEERING, INC,

CONSOLIDATION TEST RESULTS

Figure No. Boring No. 09-AB-6

Surface Elev. Depth Interval 5'-5.8"

| Moisture Content_ 6.7 7 Dry Unit wt.__99.7  bssft |

LL 21 7 PL 18 Z Pl 3
. . Hurricane Cliffs Reservoir Sites -
Project:
Afterbay

Washington County, Utah

A

J !\‘H [

Pressure

1.0
(tons/ft2)




PERCENT FINER BY WEIGHT

RB&G

1435 West 820 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING, INC, eot 5216771 salt Laks City

SIEVE ANALYSIS

PROJECT NO. | 200804.007 ‘ l

(GRADATION)

‘_ GRAVEL ) SAND 00000 SILT OR CLAY
B COARSE | FINE | coamse | MEDIUM | FINE o o
4" 3 2 g Yo 1{, %f ‘I 8 10 1*3 20 30 40 50 60 80 100 140 200 325
100 [ r 1' - —Xi. s e = —— —
i ] [
T~ | LEGEND
. N | ® =09-AB-11 AT 51-52'
il Bl { | A W = 09-AB-11 AT 61'-62'
[ | A =09-AB-11 AT 71'-72'
' @ =09-AB-11 AT 80"-81'
L] . | | ® =09-AB-11 AT 91'02
80 = T ||| ' =08:AB-11 AT 100101
' [ 11
60 —— - - -1 - = i
|
|
40 LI | — ! | Y, S| (. |8 ) |2 == -
] |
i | | |
| | [ . | ] [
! || '. | |
T ; = . T T W
.' L]
' L] ] |
20 I¥ — — == AR = S = ===} —
J |
. l
| _.! L = 14 ‘ | .
o = | | | L] | I o i L —
100 5 4 9 2 10 5 4 2 1.0 5 5 4 3 2 0.01 5 4 3 2 0001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY | pate | oo -
Location WASHINGTON COUNTY, UTAH Technician K. MARTINEZ
Sample No./Depth BORING 09-AB-11 (SEE LEGEND) Procedure PLAIN WATER
__Mate_rial Description - | uUscs | - Method ASTM C117, C136, C566 J




PERCENT FINER BY WEIGHT

RB &G 1435 West 820 Norih, Provo, Utsh 84601 , - — ~ — -
801 374-5771 Provo | |

ENGINEERING, INC, 8015215771 salt Lake City l PROJECT NO. | 200604.007 ‘ | l ‘
SIEVE ANALYSIS (GRADATION)
___ GRAVEL . SAND | SILT OR CLAY
_ COARSE [ FINE COARSE | MEDIUM  FINE | - T S
4" 3 2" 1 1 I e g 4 8 10 1 20 30 40 50 60 80 100 140 200 325
toott ¥ _ &_, [ I - T S0 o R —
[ ] N T Sy \ | ! | LEGEND
} ' ‘ ' | | | ® =09-AB-12AT 565
0 1 1 I O ) I B _i L | : ‘ Bl =08-AB-12 AT 1920
I ' : | ‘ A =09-AB-12 AT 33-34'
' l , ! @ =09-AB-12 AT 53-54'
o 1 L il ® = 09-AB-12AT 7576’
| | | | W =09-AB-12 AT 95-96' ‘
|
| | [ |
H 1 . B ———————F—]————— s
| | ‘
| 1
80 t———t—H—{-1— ; i - —
| | I
|‘ 1
1 | |
‘ ‘ | | i - i
40 =T = T 1 1' l[ 1 : : =
' I =L [ ]
[ | [ | | B , |
!- T BitIDEE | TR T T
| | | | ' | \ | |
| | |
’ | | | |
20 f——t - ] - — Ll | L o I - o S S = =5 =t |
l | T |
| ’ \ ‘ | | |
' |
jiin IRINANE Hilnne
i | '
m \ .
I | | | | ‘ ‘
0 il | d 1 41 I | . |__ ) e || S— 1 1 _I__l Ll S ! ] () —
100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 5 4 3 2 0.001

GRAIN SIZE IN MILLIMETERS

l Project

Project __HUR@:ANECLlF_rﬁ R_ES_ERVOIR_SITES-AFT_ERBE( i ‘ ]Da_fe = 01/04ET0—_01/05/10 - |
Location WASHINGTON COUNTY, UTAH || Technician | S.CHAFFIN, K. MARTINEZ |
Sample No.Depth | BORING 09-AB-12 (SEE LEGEND) || powwe | PaNwaeR
| Material Description : | uses | - B 1 . Method | ASTM G117, G136, C566 |




PERCENT FINER BY WEIGHT

RB &G 1435 West 820 North, Provo, Utah 84601 _ S —
801 374-5771 Provo

ENGINEERING, INC, 801521-5771 sait Lake City ‘ PROJECT NO. {[ 200804.007 J ’7 ‘
SIEVE ANALYSIS (GRADATION)
1 GRAVEL SAND - | SILT OR CLAY
| comrse [ e COARSE | MEDIUM | FNE | B o
4 3n 2 A%t R e ¥ 4 8 10 16 20 30 40 50 60 80 100 140 200 325
100‘}‘_ N i ; } A + + + . + *._“ A | [ ——S—S——
[ -' ’ | ] || | ’ | LEGEND
| J 1 | | ® = 09-AB-13 AT 1-2
L ] | l ] Ll s 11| m =09-AB-13 AT 10-11°
| ‘ ! ‘ ||| A=ooaB13AT2228
| ] . || | | ®=oo-AB13ATIBE
1 : . ! | , | @ =09-AB-13AT 407"
O T I 0 L T ¥ = 09-AB-13 AT 53-54'
| i | 1| O =09-AB-13 AT 60-61'
| ‘ O = 09-AB-13 AT 70-71'
T B = - 11 A =09-AB-13 AT 80-81"
| | & = 09-AB-13 AT 90-97'
5 [ ] l O = 09-AB-13 AT 99'-100'
60 A== == - 10 S == -
| | T |
! ~ | f
| | : ] |
B ] O L B _l__‘ i | ._._|_._|._ (| _!
i .
| Il e ‘ |
| 1 | I II
40 - I - _| . — =S .. . - Lt __ 1 U5 AL o || S
I | i [ l [
| | i | 1
L] | - | | .
11T f =1 ] i [ =
|
| |
20 -t ! - . _ !. ; _l_ —|
l
l ' l
| | — s i | 2! i N . 5 N —
| | [ I 1 [ l | |
: ‘ | | | i ! ‘ [ | | . I
S 1 1 N O I O R B L] _I!__._i_i_.'__ IIERRIIA N |
100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
| Projeet | HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY - Date | 01/1210TO01/13/10 ]
Location WASHINGTON COUNTY, UTAH Technician K. MARTINEZ
Sample No./Depth BORING 09-AB-13 (SEE LEGEND) | Procedure PLAIN WATER
Material Description 5 uscs | - || Method ASTM C117, C136, C566



PERCENT FINER BY WEIGHT

1435 West 820 North, Provo, Utah 84601
801 374-5771 Provo
801 521-5771 Salt Lake City

[ |
‘ PROJECT NO. | 200804.007

SIEVE ANALYSIS

(GRADATION)

|
__OR BAND I SILT OR CLAY
COARSE | L R
4" 3" 2" 1Y * 30 40 50 60 83 100 1110 2;)0 335
o0 b b | ke
- ...___-‘_“--..__‘ e | | I | A S
[T , [ | [ | ® =09-AB-14 AT 5-6.5'
B [ ]| B =09-AB-14 AT 15-16.5'
— T a = = = i ] St
| A =09-AB-14 AT 50'-51.5'
\ @ =09-AB-14 AT 91-92"
- hﬁ% _ | ® =09-AB-14AT101-103‘
V¥ = 09-AB-14 AT 109110
O =09-AB-14 AT 120-121'
o O = 09-AB-14 AT 131'-132'
N WEE T[] A =09-AB-14 AT 140-141'
™ [ | | ©& =09-AB-14 AT 150151
I | et
| | | LTS O =09-AB-14 AT 160™-161'
80 I T Wi = : \\ i | 7 =09-AB-14 AT 170171'
IREEIR N N .- A =09-AB-14 AT 180181
‘ ! | || | e , ' @ = 09-AB-14 AT 191-192"
| [ | = " ono
T T T P : | B = 09-AB-14 AT 201202
|| | | If |1 11| @ =00-AB-14 AT 210211'
‘ | | | ' | X7 =09-AB-14 AT 221'-222' |
40 | L LI - TP 2 __._.l, e
| | l
| I |
[ | I
[ 1
| = |
| |
20 |———! i L1 W | | I S . | ! | ! !
| ’ .
‘ | l | | ‘ [ | || : -
| } 1 | | 't ‘ ‘ | | |
| [ ") T ! S t I S il === = 2 L | A I—
‘ ‘ bl | ! | | N | | | ‘
| | |
el | | | ’ M | N ‘ |
1[4 ) U L] I L] | i [ 1] (0 O IO
100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
| Project | HURRICANE CLIFFS RESERVOIR SITES -AFTERBAY || pate | otramotoosmmo |
Location | WASHINGTON COUNTY, UTAH | Technician | K.MARTINEZ, S. NEIL
Sample No./Depth | BORING 09-AB-14 (SEE LEGEND) | Procedure | PLAIN WATER
i Material Description | - uscs I - ‘ I: Method i ASTM C117, C136, C566
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TP 200804 007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL GDT 11/4/09

TEST PIT LOG TEST PIT NO. AB-01
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:295,131 E:4,104,843 DATE STARTED: 6/8/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/8/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3671.1'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample 2 —.| After. | Gradation |
> = o2 =1 %
Elev. |Depth| S | |2 NEHEHEE R EE:
: g ) o ts|2=| E g 8
| (@) é g S| see T Material Description g& g'ﬁ' 5] E 5| 2| 3| B
S [Fl | e & |“8|2|& 8|3 8| o
= B
= *\J L
P
3670 - PR
2 "i;g%
1 B
RS . Proct
1 dope oM | ! red-brown, slightly maist, 112.3| 4.3 NP| 50|20 21| 8S-
R tonce 12.9%
4 5—pPic
o)
3665 —| —3?-‘.3;
PRI SILTY GRAVEL W/SAND
= of N approx. 15% cobbles
l _%32
RRE
1 PR
1 10-¢ E\i 1. red-brown, slightly moist
O, . " ¥ v
LY GM | o 1125 5.3
3660 — o b
pPIC
il o e
358
1 BRI
E-E}";
i —5.1. k
T 15_5;?; red-brown, slightly mois!
6"3. CI CM ver}rdnnsé ' 6.5
3655 —  TofNe
] _p¢33
_2 F‘\;g SILTY GRAVEL W/SAND
7] ;’;C““g slightly cemented
R o)
4 20PIN :
2D, red-brown, sfightly moist, SS -
é’@-f,l GM | Vo dons 5.1 NP 63 (17| 20,255
3650 —| _q-q“<
| b
- 25—
3645 —
OTHER TESTS

LEGEND:

Bucket <#———— Type of Sample DC = Dispersive Clay
DISTURBED SAVIPLE |l pUei = — faPe o= (tsg SS = Soluble Salts _
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

ENGI\TEERING I\I UNDISTURBED SAMPLE |)(

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer



TP_200804 007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL.GDT 11/4/09

TEST PIT LOG TEST PIT NO. AB-02
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:295,121 E:4,104,593 DATE STARTED: 6/8/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/8/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3651.1'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
< Sample = | .z Atter. Gradationﬁ 2
Elev. |Depth| 8 | | = ' -] ce|Z=|E|S|El gl 8| &
@ | @ | 2 |8E| see = Material Description a8|2s|S| E SIS 3 5
= |3 ¢/ Legend B8 > |=5|8|%| 2| B|5| =
i o Olz|la| 8| 8| 2| O
S|la| o a
T PP
A5
3650 —| —E-D'_ 3
T e
1 B
p 4]
4 Hf¥ SILTY GRAVEL W/SAND
?c::) D approx. 15%-20% cobbles
4 5 PRG I. ted-brown, d
2|8 . ted-brown, dry, very SS -
_)o,@ . GM | genso 108.3| 2.5 NP|41]30 (29| ’hy
3645 — .Gj.:a.
54
1 R
| _%S:s:
I B e
] o fNd
gjgf‘
- 1055
‘;Cc' GP-GM | red-brown, dry, very dense 120.8| 3.3
3640 — K
o=
4 B
ity
1 I
qsild
- _"-'Q‘_( GRAVEL W/SILT & SAND
15_-_9:-3; approx. 25% cobbles, slightly —
i o) e G cemented rocl,
o149 P-GM | red-brown, dry, very dense 1.9 NP|74 (15| 11| SS-
3635 — AN 8.5%
| _:f%-f:
o ‘c
il —)@'-3:
Nl
B R AN}
_)eg‘-“.’_g
- 20—Q{1
c[“:I GP-GM | red-brown, dry, very dense 2.3
3630 — *
| |
- 25—
3625 — —
LEGEND: OTHER TESTS

e Iy —— Bucket +—— Type of Sample DC = Dispersive Clay
DISTURBED SAMPLE [l -\ Yorvane (ish SS = Soluble Salts
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

ENGINEERING, INC, UNDISTURBED SAMPLE 0U = Conapiaated, Unirained

HYD = Hydrometer



TP _200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL GDT 11/4/08

R B&(5

ENGINEERING, INC.

LEGEND:
DISTURBED SAMPLE

UNDISTURBED SAMPLE

Bucket <¢———— Type of Sample
0.45 ««—— Torvane (tsf)

TEST PIT LOG TEST PIT NO. AB-03
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:294.872 E:4,104,572 DATE STARTED: 6/8/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/8/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3578.2'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sampl .| Atter. {
5 ample % L er>< Gradatlo;g 2
— c 52| Bl 8| S| = o
E(’%" fof;h 3 |9l E| see Material Description 2S|25| 5| 2| | 8| % ¢
£ Sg uscs T2 el 82| 2| 2
5 |F] 8| Legend e |Z9|5|w|la| 0| =
[i4 = ClE|slE5| B2 ©
J|la|o© 0
- . /
s
] //égj/ SANDY SILTY CLAY W/GRAVEL
T 4/ CL-ML | it rec-biown, dry 110.1| 6.1 | 22| 4 [ 16|34 | 50
3575 —| c_r’.\-ilt;
"’.'[ Q.
N ﬁ.)o'jl_'::
L)
1 s HlE
of]§4
-?@'- g
7 50
1 el
_ -pid
3570 ol
4 Pl
10_5‘:‘% : GRAVEL W/SILT & SAND
— oy H H 0,
i}' GP-GM | It red-brown, dry, dense  SIGtlY plastic, less than 10% cobbles |15 4l 55 | 29| 3 |63 27| 10 Lk
i _°c‘ y
1
Ll
3565 — ol
D
Al @
5
1 15— flyg
_.)9'- i
A
o
e
.
I
1
b It. red-trown, dry, very 8S
P S. CM | gense 50 13.1%
i 3-§ SILTY GRAVEL W/SAND
ol carbonate stringers throughout, slightly
-] E cemented, few cobbles
L
I 15
DI
"D
ZNC SS-
g! GM It. brown, dry, very dense 741 13.1%
1
3550 — 7
OTHER TESTS

DC = Dispersive Clay
SS = Soluble Salts

UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Uncensolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer



TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

TEST PIT NO. AB-04

SHEET 1 OF 1

CLIENT: W.CW.C.D.

PROJECT NUMBER: 200804.007.2

LOCATION: N:294 577 E:4,104,543

DATE STARTED:

DIGGING METHOD: CAT 345 TRACKHOE

OPERATOR: INTERSTATE

6/9/09

DATE COMPLETED: 6/9/09

GROUND ELEVATION: 3639.9'

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

LOGGED BY: J. BOONE

TP_200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL GDT 11/4/08

~ Sample > o8 Atter. | Gradation 2
Elev. [Depth| 8 | |2 , . folaz| E| &l 8l gl E] &
@ | @ | 2 |8 S| see Material Description S8leg|S|ElS|S| 3 5
= |3 | Legena | YSCS = 25| 2| % Sl 213|
ol a [B 9 a olz|l & =8| = &
S(z|0]|?| &
Rk
- _ﬁ 11
] /’é 1 SILTY CLAYEY SAND
TN gypsum, gravel seams, pinhole
i / Rek structure
Tt cT
/ N SC-SM | 1t. red-brown, slightly moist 798 |100|21| 4 | 3 | 51|46 | SS-
%
= 11.9%
3635 — 5
- BASALT COBBLES & BOULDERS IN
red-brown & black, dry, SANDY CLAY W/GRAVEL MATRIX 5.8
-1 very dense abundant gypsum
3630 7 10— FRACTURED BASALT BEDROCK
i red lean clay infilling, less fractured
w/depth, small vugs in basalt
| Trackhoe refusal at 13'
3625 — 15—
3620 —{ 20—
3615 — 25—
~ LEGEND: OTHER TESTS
P DC = Dispersive Cl
RB &3 D R g
UC = Unconfined Compression
CT = Consolidation
. . Bﬁ=BirectShledar g
, T \ 1 = Unconsolidated, Undrained
ENGR\EERINGq L EC. UNDISTURBED SAMPLE CU=Cgﬁsgﬁgf:l:d?Undrr]aiLa£e

HYD = Hydrometer



TP _200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL GDT 11/4/08

TEST PIT LOG TEST PIT NO. AB-05
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER:_200804.007.2
LOCATION: N:294,971 E:4,104,681 DATE STARTED: 6/10/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/10/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3609.4'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
5 Sample f 9?’3 :tler;‘ Eradatm:é 2
Elev.. Pepthl 8 |o| Material Description 2S|35| 5| €| E|8| g &
@ [ @ |2 87| Se | yscs P Qelsz 5| =8| =] 8| B
3|_§Legend gzggﬁgggg
Salo|? 5
'-J_ *,
] i"ﬂ%
i b
BRI
1 BE
_.)cv;:')-):
= D‘C
oY
3605 — %-'.b' GM | It red-brown, dry, dense ~ SILTY GRAVEL W/SAND 118.7) 40 | 21| 2 |60 |22 [18[5S
5—5513. q slightly plastic ?
] ."-E‘}%
| ‘2;'313:
[ 55
-)cia'_’»
" B AN
ﬁi
3600 —{  Pdih
10—?"-':‘. SM red-brown, dry, dense SILTY SAND W/GRAVEL 110.5| 40 (20| 2 |22 |60 |18
i _;' }» slightly plastic
- B k
oy
1 DD,
+41q
- -qmq-
3505 — Wb
b 1]
15—, e
i 2,:“]3 SILTY GRAVEL W/SAND
) _a3C slightly plastic, less than 10% cobbles,
of 4o very dense at 14'
LY
‘A Pl
PRI dry, d Ss
it e red-brown, dry, dense lo s
_iu; GM very dense 22 21| 3 |55|30|15 3.6%
3590 — Talrg
20~LFY
i RS
3585 —| |
25—
3580 — |
LEGEND: OTHER TESTS

e —— - DC = Dispersive Cl
DISTURBED SAMPLE [fif Bucket Type of Sample SS = Solplo Salts
0.45 -«————— Torvane (tsf) .
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

ENGP\TERING IV UNDISTURBED SAMPLE Sl i

HYD = Hydrometer



TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

TEST PIT NO. AB-06

SHEET 1 OF 1

CLIENT: W.C.W.C.D.

PROJECT NUMBER: 200804.007.2

LOCATION: N:295,008 E:4,104,787

DATE STARTED:

DIGGING METHOD: CAT 345 TRACKHOE

OPERATOR: INTERSTATE

6/10/09

DATE COMPLETED: 6/10/09

GROUND ELEVATION: 3631.0°

TP 200804 007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL GDT 11/4/09

DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
5 Sample g oF -‘Jﬂittr-.'r:5 Gradahml "ﬁ
= g - 8|55 | E glgl e
ey PP S |2l E| see Material Description 88|25|5|2|E|E| 5 &
i o £ |H ¢/ Legena | USCS > 25|22 2| 2|8 £
= ) o |“8|2|8|8|a8l8| O
SJ|la|© &
A I
3630 — ~§*55§
Ay
. “ﬁ';%';;(f sy |1t redbroun, sighty mist, SILTY CLAYEY GRAVEL W/SAND
5 s: dense greater than 25% cobbles
i -f‘%
1 e
aq : ___________________________
i 5P§4E§°.‘é
| e b, I, red-brown, slightly mois!, SS -
3625 #-QCZ. M g 1239| 64 21| 3 |43 |34 23| 3O~
iy —)"D’” SILTY GRAVEL W/SAND
b:)?‘c slightly plastic, less than 15% cobbles
1 TR
4 2B
b1
110 o -}f::
3620 — o ) ! Proct.
' . SM | Srown. slghfly moist SILTY SAND W/GRAVEL 104.0| 7.3 NP |34 |30 27| ss-
il g ._ ense 16.3“/0
| & jL
BB
| ofy
_%35
1 45 89IG
15 uE“<
3615 | Ld.b.
ey
1 PR SILTY GRAVEL W/SAND
D ;
N _’603(] CM POCHERIN Ok, vy denas slightly cemented, cobbles increasing 34
9'Fic- w/depth
By
i _?adbi
! 20—~“-:,_,m5
3610 — —‘-}Gﬁ'?‘f
b PIC
i _ﬂ,' i 1,
)ﬂgg-‘
ol 25_
3605 4
OTHER TESTS

R B&(5

ENGINEERING, INC.

LEGEND:

Bucket -¢——— Type of Sample
DISTURBED SAMPLE 0.45 Torvane (tsf)

UNDISTURBED SAMPLE

DC = Dispersive Clay
S8 = Soluble Salts

UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer



TEST PIT LOG

TEST PIT NO. AB-07

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

SHEET 1 OF 1

CLIENT: W.CW.C.D.

LOCATION: N:295,011 E:4,105,004

DIGGING METHOD: CAT 345 TRACKHOE

OPERATOR: INTERSTATE

DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥

PROJECT NUMBER: 200804.007.2
DATE STARTED: 6/10/09
DATE COMPLETED: 6/10/09
GROUND ELEVATION: 3651.0'
LOGGED BY: J. BOONE

Sample

Elev. |[Depth

(ft) (ft) uscs

Lithology

Legend

Type
Rec. (in)

See Material Description

>
=
o
oy

Plast. Index| *
Gravel (%)

Gradation

Dry Density
(pef)
Moisture
Content (%)
Other Tests

Liquid Limit
Sand (%)
SilvClay (%)

TP_200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL GDT 11/4/08

3650 — -

120 120. 134

w
(o]
i
5]
F—i
o
I |
ALY A B L"i el -[’{i -°-i AV A N 0 e

e e T - e T T e

GM It. red-brown, dry, dense

T

1
|

T35,

GM red-brown, dry, dense
3640 — i

TR T30 T IC T

130

3635 — i

R R o A e e e T e e o e e

120

T
=

GM red-brown, dry, dense

87N | el sl el STl

3630 — i

T T2, T30,

Ho B pe O e

SILTY GRAVEL W/SAND
slightly plastic, greater than 20%
cobbles

SILTY GRAVEL WI/SAND
few cobbles

SS -
109.8( 34 | 21| 1 [53]28]19 6.0%

8§ -
2.3%
SS -
0.5%

121.0| 4.4 NP| 52|29 |19

29

3625 — |

LEGEND:

RB &( ; DISTURBED SAMPLE

ENGINEERING_, H\:—C. UNDISTURBED SAMPLE

OTHER TESTS

Bucket <——— Type of Sample DC = Dispersive Clay
0.45-«——— Torvane (tsf) SS = Soluble Salts

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer



TP_200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL GDOT 11/4/08

TEST PIT LOG TEST PIT NO. AB-08
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:294 996 E:4,105,170 DATE STARTED: 6/10/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/10/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3664.2'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample S —| Atter. | Gradation |
> % E’é =z &l s 5 ‘g
— { = = | €
w2 el se | uses Material Description 88|25 5| 2| (€| 5| &
3 [P 8| Legend £ 125|338/ 5|g| &
o =R ERIE
| ol
_? It SC-SM | It. red-brown, dry,dense ~ SILTY CLAYEY SAND W/GRAVEL 107.2| 1.5
660> GC | red-brown, dry, dense 1214 34 27| 10| 44 [ 34 [ 22 52
CLAYEY GRAVEL W/SAND
3655 —
] GC | red-brown, dry, dense 119.2] 1.9
3650 —
i GRAVEL W/SILT & SAND
less than 20% cobbles
i It. red-brown, dry, very SS -
GP-GM v 34 NP | 54 | 34| 12 10.3%
3645 —
3640 — 7]
1 25—
3635 — ]
LEGEND: OTHER TESTS

Bucket -¢——— Type of Sample DC = Dispersive Clay
DISTURBED SAMPLE [l b5 = pe o> (:sf’; SS = Soluble Salts
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

ENGINEERING, INC. UNDISTURBED SAMPLE ga - ggﬁggﬁggfea‘:?%”%?g:‘a;ged

HYD = Hydrometer



TP_200804.007.2 HURRICANECLIFFSAFTERBAY _TP.GPJ US EVAL.GDT 11/4/09

TEST PIT LOG TEST PIT NO. AB-09
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:294,775 E:4,105,118 DATE STARTED: 6/9/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/9/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3606.7'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: .J. BOONE
Sample —| Atter. | Gradation
a g oR x| = 5 '?"3
= o e = 4 = s
E(I%.f. Dl(af%th g g €l see | yeos Material Description &g 25 § 2l= ‘§ = s
S |[F] 8| tesend 528'§§§5gg
S| a9 2 &
| 5;“ SC-SM | red-brown, dry, med.dense  SILTY CLAYEY SAND W/GRAVEL
pE0S= _Zééi GC red, dry, dense
i 5—% CLAYEY GRAVEL W/SAND -
i ’ GC It. red-brown, dry, dense less than 15% cobbles 1104| 29 |24 | 9 | 48|33 |19 600/'0
Proct.
&M red-trown, dry, very dense 107.0] 50 | 22| 3 [31|43|26| SS-
7.8%
SILTY SAND W/GRAVEL
SM | red-brown, dry, very dense  some layers w/more gravel, slightly 6.4
cemented, slightly plastic
SM red-brown, dry, very dense 49
| 25—
3580 — |
LEGEND: OTHER TESTS

Bucket <+——— Type of Sample DC = Dispersive Clay
DISTURBED SAMPLE |l [\ Yorvane (tsh $S = Soluble Salts :
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

ENGIT\?EERING F\E UNDISTURBED SAMPLE e e e

HYD = Hydrometer



TP_200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL.GDT 11/4/09

TEST PIT LOG TEST PIT NO. AB-10
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY | SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:294 420 E:4,105,110 DATE STARTED: 6/9/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/9/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3648.7'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
X Sample %‘ o= étte: GradatlorL 2
= c 52| El o8| & =l & o
Blev, [Peet] S M6l 8| oo Material Description 38|35| 52| 8|5 &
® | ® £ |g5 uscs S EIFEBEIEE:
__,|_§Legend s 83£E§55
SJla| o n
%
= o SANDY LEAN CLAY W/GRAVEL
| cL red, dry, stff cobbles & boulders, pinhole structure 925| 26
COBBLES & BOULDERS IN SILTY
3645 . It brown, dry, very dense ~ CLAYEY SAND MATRIX
E| gypsum pockets
il GP-GM | red-brown, dry, dense 106.7| 4.2
3640 —
G Proct.
P-GM | red-brown, dry, d 3.5 NP |49 (39|12 | SS-
" (OPIOML AN GRAVEL WISILT & SAND e
| cobbles & occasional boulders
3635 —
' BASALT GRAVELS
3630 — GP black, dry, dense 1" minus, scoria? 1.9
i BASALT COBBLES & BOULDERS
K - gypsum pockets
3625 — |
| 25—
3620 |
LEGEND: OTHER TESTS

= STl Bucket <¢——— Type of Sample DC = Dispersive Clay
DISTURBED SAMPLE |l ;5% =™ Yoo o%eh S8 = Soluble Salts .
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

E\IGF\TEERING I\? UNDISTURBED SAMPLE gg - ggﬁggﬁggfjéve%nlj?;rniged

HYD = Hydrometer



TEST PIT LOG

TEST PIT NO. AB-11

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

SHEET 1 OF 1

CLIENT: W.CW.C.D.

PROJECT NUMBER: 200804.007.2

LOCATION: N:294,758 E:4,104,998

DATE STARTED:

DIGGING METHOD: _CAT 345 TRACKHOE

6/10/09

DATE COMPLETED: 6/10/09

TP_200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL.GDT 11/4/08

OPERATOR: INTERSTATE GROUND ELEVATION: 3599.9'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample - ~| After. | Gradation @
g REERREREE
o = R — 2% X| S| S
E(lﬁ;" D?f%th S (8| E| see o= Material Description 8E|25|3|B| S| 2| 5| 5
= 121 8| Legend Use 2 |25 8%l 2| Blo| &
Iv2 s} Olg|m| 5| &|=2] ©
dJla|o )
1 7 SANDY SILT
B slightly plastic, pinhole structure cT
ML red-brown, dry, dense 812 46 |21 3 |12|35|53| SS-
_ 19.4%
3595 — GC-GM | It. red-brown, dry, dense 117.7| 4.4 (24| 5 | 47|39 14
i SILTY CLAYEY GRAVEL W/SAND
" few cobbles
GC-GM | red-brown, dry, dense 122.6| 3.3
3590 —
3585 — CLAYEY GRAVEL W/SAND
GC It. red-brown, dry, dense carbonate stringers 40 |27 |11(61|22]|17 88;/;
3580 — SC It. red-brown, dry, dense CLAYEY SAND W/GRAVEL 3.6
3575 —{ 25|
LEGEND: OTHER TESTS

RB&G

ENGINEERING, INC.

DISTURBED SAMPLE

Bucket <¢——— Type of Sample
0.45 «——— Torvane (tsf)

UNDISTURBED SAMPLE

DC = Dispersive Clay
SS = Soluble Salts

UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer



TP 200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVALGDT 11/4/03

TEST PIT LOG TEST PIT NO. AB-12
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:294 562 E:4,104,996 DATE STARTED: 6/9/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/9/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3611.0'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample —| Atter. | Gradation
& 2 "aui‘ SEo en v : ‘z
— c = s} Q ey s
E('ﬁ;" D?ff)m S gl €| see Material Description 2% 35 Elg % 213 %
= 121 ¢ Legend USCs > (252 4| 2| 8|o| £
8 a Cle|lals|al2| ©
SJla| o o
A
3610 — _5/}// 1] SILTY CLAYEY SAND W/GRAVEL
<) 11 SC-SM | red, dry, very stif celaelEg (TR 100.7| 5.0 [17 | 4 | 20| 52|28
| _J 3 SILTY CLAYEY GRAVEL W/SAND
. -3 approx. 40% cobbles & boulders
GC-GM | It. red-brown, dry, dense 114.3| 3.5 |20 | 5 | 45|38 | 17 1380;/
- 5— it
3605 —
i SS -
2.1%
— COBBLES & BOULDERS IN SILTY
CLAYEY SAND MATRIX
= 10= numerous white carbonate stringers
3600 —
i i It. brown & black, dry, very SS-
| SC-SM | o 24 1.3%
GRAVEL W/SILT & SAND
GP-GM | brown, dry, dense 3.1 NP|62 31| 7
- 25_
3585 — =
LEGEND: OTHER TESTS
Bucket <-—— Type of Sample DC = Dispersive Clay
0.45 ««—— Torvane (tsf) SS = Soluble Salts

RB &( ; DISTURBED SAMPLE

ENGINLERING P\T UNDISTURBED SAMPLE

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidaled, Undrained
HYD = Hydrometer



TP _200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL GDT 11/4/08

TEST PIT LOG TEST PIT NO. AB-13
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:294,759 E:4,104,790 DATE STARTED: 6/9/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/9/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3587.3'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
. Sample ‘_%. g ﬁtttar;< Grada!iorL 2
= ; 2 c 5C|El8| 8|z 8 @
E('g;" Dg%m 2 [2lE] see Material Description 3% é; =18 =
= |2 8| Legend | YSCS > |=5(2|%| 2| 2|0| &
i a Olg|s8| &l 3|2 ©
J|a|o @
oY
o SILTY SAND W/GRAVEL
: SM K. brown, dry, stiff slightly plastic, slight pinhole structure 820|290 19| 3 | 14|43 |43| T
1 W cr
¢ /;jX CL-ML | red-brown, dry, stiff 79.3| 43 |24 5| 5 |39(56|SS-
80 - SANDY SILTY CLAY .24
_L;e/:;,f pinhole structure
T 95 115.0| 5.3
M
- PAK
ol
4 10 P SILTY CLAYEY GRAVEL W/SAND
B few cobbles
1 A—ES GC-GM | red-brown, dry, dense 122.8| 4.0
i
3575 — P q
"-','_'_‘ 2
~ *.)cxi}f
1 BRS
15H>E§§ It red-brown, d Ss
il ¥ alls . red-brown, dry, very -
-nio,-E}"E. GM Harisa 5.3 NP | 49 | 35 | 16 9.1%
{6 SILTY GRAVEL W/SAND
3570 — ‘;GE few cobbles, slightly cemented
il ‘%Ff
L4
= _'q-[?}"é
20 —%53
1 il It. red-brown, dry, very
_‘o,-[g%l G | bt 46
- “b.
ﬁ'ﬁ ]
3565 —
| 25—
3560 —f |
LEGEND: OTHER TESTS

Bucket <+——— Type of Sample DC = Dispersive Clay
DISTURBED SAMPLE [l 5" Povane (tsh SS = Soluble Salts
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

ENGINEERING, INC, noisrurseD s [ Ul it e

HYD = Hydrometer



TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

TEST PIT NO. AB-14

SHEET 1 OF 1

CLIENT: W.C.W.C.D.

PROJECT NUMBER: 200804.007.2

LOCATION: N:294.664 E:4,104,652

DATE STARTED:

DIGGING METHOD: CAT 345 TRACKHOE

OPERATOR: INTERSTATE

6/9/09

DATE COMPLETED: 6/9/09

GROUND ELEVATION: 3589.7'

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

LOGGED BY: J. BOONE

TP _200804.007.2 HURRICANECLIFESAFTERBAY TP .GPJ US EVAL GDT 11/4/108

Sample - ~| Atter. | Gradation [ ,
= @ PR =T = [ —~ S ‘g
= : - Ssl2e| E| I R| &=
E'ﬁ"' Def';’th 3 ol E| see Material Description R EI I I e -
@ | ® £ 85| o=, | uscs S22 2| 5|22 8| 2
= Rl &) e s |“8|3|8|L|&8|2| B
J|2|0|*°| 5
o) . SANDY LEAN CLAY W/GRAVEL
1 _/J , CL |t robowndy sl pinhole structure |
‘% CLAYEY GRAVEL W/SAND
T A ﬁ GC | It brown, dry, stiff pinhole structure 84 | 4523|3816 46 | oo
i )
=iy
3585 —f o(\°
e 4
< :)o )
" _OO
I ;Q‘Sl GP | black, diy BASALT GRAVELS & COBBLES 2.0 NPl62 (33 5 | 5
—OOD abundant gypsum, scoria?, test o
i o GC’C performed on -4" material
-t 0 <
Ll o D
-+ C
3580 | o o (3]
i BASALT BEDROCK
more competent w/depth
Trackhoe refusal at 12'
3575 —{ |
3570 ~{
3565 — o _|
3560 —!
LEGEND: OTHER TESTS

R B&(5

ENGINEERING, INC.

Bucket ~«———— Type of Sample
DISTURBED SAMPLE 0.45 Torvane (tsf)

UNDISTURBED SAMPLE

DC = Dispersive Clay
SS = Soluble Salts

UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidaied, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer



TEST PIT LOG

CLIENT:

TEST PIT NO. AB-15
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
W.C.W.C.D. PROJECT NUMBER: 200804.007.2
DATE STARTED: _6/10/09

LOCATION: N:294.817 E:4,105,397

DIGGING METHOD: CAT 345 TRACKHOE

DATE COMPLETED: 6/10/09

TP _200804.007.2 HURRICANECLIFFSAFTERBAY_TP.GPJ US EVAL.GDT 11/4/09

OPERATOR: INTERSTATE GROUND ELEVATION: 3628.3'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
5 Sample 2 s Atter. Gradatiol @
Elev Depthg} = EEE:EEQE‘\"Q §
. = ’ Akt 7] =E|.E s 8| =
@ | E g S| see Vaes Material Description cg|gs|2| 2|55 5| &
;nl—&Legend 558'§E§§§g
gl I L D
7 ST
gy
4 b
b glg
i yhet
RS
3625 — olg
o ﬁﬂ SILTY GRAVEL W/SAND
| Z}CD%' GM | I red-brown, dry, dense 116.8| 1.9 NP |54 | 20|17 33%
| 5—pP4C i
},.Goj
3%
Il b
BRI
1 BES
3620 ~{  [dfb
7 GC-GM | red-brown, dry, dense SILTY CLAYEY GRAVEL W/SAND 125.3| 27 (20| 5 |48 |34 |18 1830/-0
| 10— approx. 25% cobbles '
B o
AN
3615 - PH.D.
P
ut &
09
. 15—2.::} oM It. red-brown, dry, very
_fafe dense
il D _,-3-.< SILTY GRAVEL W/SAND
iy f slightly cemented, greater than 15%
E P cobbles
LS
3610 — 1 -D.
PRI
4l ﬁ_" 0,
oo DB
17 PR
LI O
NER
3605 —{ |
| 25—
3600 < |
LEGEND: OTHER TESTS

R B&(

ENGINEERING, INC.

DISTURBED SAMPLE

UNDISTURBED SAMPLE

Bucket <#——— Type of Sample
0.45 -«——— Torvane (tsf)

DC = Dispersive Clay

SS = Soluble Salts

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer



TEST PIT LOG

TEST PIT NO. AB-16

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

| SHEET 1 OF 1

CLIENT: W.C.W.C.D.

PROJECT NUMBER: 200804.007.2

LOCATION: N:294,816 E:4,105,720

DATE STARTED: 6/10/09

DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/10/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3637.7'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample N ~.| Atter. | Gradation .
8= R RNEREE
E(Ig;/ D?f|to)th 3 &"Eﬁ - e Material Description 83@ .‘gg = e g % = E
2 |21 ¢ Legend =33 8| a|5|0| £
4 a ] g é__“ 5 3 % (@]
o T
] 'o'.[;}né
b
1 P
oY) SILTY GRAVEL W/SAND
3635 — LB greater than 25% cobbles
| 5-,-3_ : GM It. red-brown, dry, dense 3.7 NP |49 |26 |15
_o_’?ﬁ"-(
DA
5— I
1
Il f3 GC-GM | red-brown, dry, dense 1142| 44 | 25| 7 |51] 23| 26 5?0/‘
LT 49
3630 — P SILTY CLAYEY GRAVEL W/SAND
s
| ;
| 10—
Al 2‘ SC-SM | red-brown, dry, dense SILTY CLAYEY SAND W/GRAVEL 102.5| 57 | 19| 6 |20 |46 | 34
i 1A0)
DA K
1 AA‘FZ
9"’»‘ Y
3625 — ,;ﬁg ,
v
Al 4l
DLk
o
15—;’62‘ ;
| LA
e SILTY CLAYEY GRAVEL W/SAND
| _ig. GC-GM | red-brown, dry, dense cobble layers
gy
3620 — %
Bk
il
i 55
,ﬁ; :
= iy
20—l
1 &
i
3615 — |
| 25—
3610 — |

TP _200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL.GDT 11/4/09

R B&(

ENGINEERING, INC,

LEGEND: OTHER TESTS
R - DC = Dispersive Cla\
DISTURBED SAMPLE [l Sucket Rk s S5 = Soluble Salts

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained

UNDISTURBED SAMPLE CU = Consolidated, Undrained
HYD = Hydrometer



TP _200804.007.2 HURRICANECLIFFSAFTERBAY _TP.GPJ US EVAL GDT 11/4/08

TEST PIT LOG TEST PIT NO. AB-17
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY | SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:294,292 E:4,105,551 DATE STARTED: 6/10/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/10/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3632.7'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample . ~| After. | Gradation |
B - | =T s el =l 5| 3
"o PR 2 el &l see = Material Description 25|32 HERIE R
Elf'éLegend 528325525
Jjla| o 7o)
I COBBLES & BOULDERS IN SILTY
ll SAND MATRIX
3630 —
-
3625 — |
N BASALT GRAVELS, COBBLES &
= BOULDERS
- many gypsum deposits, basalt is very
10 vuggy & easily fractured wi/trackhoe
3620 —
115
] Trackhoe refusal at 16'
3615 — |
1 20—
3610 — |
| 25
3605 —
OTHER TESTS

R B&(5

ENGINEERING, INC.

LEGEND:

Bucket =+——— Type of Sample
DISTURBED SAMPLE 0.45 «—— Torvane (tsf)

UNDISTURBED SAMPLE

DC = Dispersive Clay

SS = Soluble Salts

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer



TP_200804,007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVAL.GDT 11/4/09

TEST PIT LOG TEST PIT NO. AB-18
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: N:294,547 E:4,105,662 DATE STARTED: 6/10/09
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: 6/10/09
OPERATOR: INTERSTATE GROUND ELEVATION: 3584.5'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: Y LOGGED BY: J. BOONE
Sample | Atter. | Gradation
= d _;.; Eé =] X[ —= oy '::?
—_ = & 2 = 2= 4] ae = s
E{lﬁ;" fotp;h 2 |9l E| see Material Description 28 55 Ele S35
ﬁ.%gLegend uscs 2 |=5| 28| % 2| 2|l &
4 Q Olel=| S| 3|2 ©
Jlx| O @
CT
_ SM | rec-brown, dry 927| 27 |19 3 | 12|60 | 28] sS-
2580 — SILTY SAND 5.2%
slightly plastic, gravelly layers, pinhole
i structure
< SM red-brown, dry 101.7| 5.6
3575 —
10— 11 -
- gf SC-SM | 1L red-tirown, dry, dense 42 |22 4 |31(46(23 3.3%
—é SILTY CLAYEY SAND W/GRAVEL
T ),/{/I"'\ less than 20% cobbles, gravels
il "9{_7‘? increasing w/depth, gypsum
i
3570 — % e
15 =54
il f{é} I
R =N
- ;Go{
TP,
E “.'E"f SILTY GRAVEL W/SAND TO SILTY
1 )53' GM/GC-GM| It. brown, dry, very dense G AYEY GRAVEL W/SAND
BAC abundant gypsum
3565 — A
i 20_3;35?
| SR
1 i} =
3560 —
| 25—
3555 —

Bucket —+——o of Sample DC = Dispersive Clay
DISTURBED SAMPLE i Bucket Typa ol Semn $S = Soluble Salts .
UC = Unconfined Compression
I CT = Consolidation

DS = Direct Shear

ENGP\TEERING I\¥ UNDISTURBED SAMPLE X M p e R A

HYD = Hydrometer
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RB&G Figure Test Pit HCH-TP-01

Project HCH Afterbay North Dam Site Option 1, WCWCD
ENGINEERING, INC, _
escalivmedvaasbenlilen e Location Washington County, Utah




RB&G Figure Test Pit HCH-TP-02

; Project HCH Afterbay North Dam Site Option 1, WCWCD
ENGINEERING, INC.
G.IN Location Washington County, Utah




RB&G Figure Test Pit HCH-TP-03

Project HCH Afterbay North Dam Site Option 1, WCWCD
ENGINEERING, INC. Iec i Y P
Location Washington County, Utah




RB&G Figure Test Pit HCH-TP-04

ENGN:’ERING. INC. Proje(.:t HCH ;.Aﬂerbay North Dam Site Option 1, WCWCD
Location Washington County, Utah




RB &G Figure Test Pit HCH-TP-05

GINEERING. INC. Project HCH Afterbay North Dam Site Option 1, WCWCD
EN Location Washington County, Utah




Figure Test Pit HCH-TP-06
Project HCH Afterbay North Dam Site Option 1, WCWCD
Location Washington County, Utah




HCH Afterbay North Dam Site Option 1, WCWCD
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RB&G
ENGINEERING, INC.




RB&G Figure Test Pit HCH-TP-08
GB m ﬂ' I. ; Project HCH Afterbay North Dam Site Option 1, WCWCD
EN G’INC Location Washington County, Utah




RB &G Figure Test Pit HCH-TP-09

ENGNERNG INC. Projet.:t HCH /.\ﬂerbay North Dam Site Option 1, WCWCD
—_— Location Washington County, Utah




RB&G Figure Test Pit HCH-TP-11

. Project HCH Afterbay North Dam Site Option 1 , WCWCD
GINEERING, INC.
EN — G’IN Location Washington County, Utah




RB&G Figure Test Pit HCH-TP-12

Project HCH Afterbay North Dam Site Option 1, WCWCD
GINEE I
EN RING']N Location Washington County, Utah




RB &G Figure Test Pit HCH-TP-13

v Project HCH Afterbay North Dam Site Option 1, WCWCD
ENGINEERING, INC. rolee - ey morth T Sie Bt
— Location Washington County, Utah
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ENGINEERING, INC.

Figure Test Pit HCH-TP-14
Project HCH Afterbay North Dam Site Option 1 , WCWCD
Location Washington County, Utah




Page 2 of 2.

RB &G Figure Test Pit HCH-TP-14

ENGINEERING. INC Project HCH Afterbay North Dam Site Option 1, WCWCD
. - " e

Location Washington County, Utah




RB &G Figure Test Pit HCH-TP-15

> Project HCH Afterbay North Dam Site Option 1, WCWCD
ENGINEERING, INC.
ENG G.IN ) Location Washington County, Utah




RB& Figure Test Pit HCH-TP-16

- ~ Project HCH Afterbay North Dam Site Option 1, WCWCD
W Location Washington County, Utah
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Figure
Project
Location

Test Pit HCH-TP-17
HCH Afterbay North Dam Site Option 1, WCWCD
Washington County, Utah




RB& G Figure Test Pit HCH-TP-18

=TT Project HCH Afterbay North Dam Site Option 1, WCWCD
NGINEERING, INC.
E.l__w Location Washington County, Utah
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Table 1C

SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites — Afterbay PROJECT NO. 200804-007
LOCATION Washington County, Utah FEATURE Afterbay Reservoir Basin
IN-PLACE paaa R ATTERBERG LIMITS MECHANICAL ANALYSIS
DEPTH MAXIMUM UNIFIED
oE GROUND AV | | —— DE(ﬁchI)T Y| %% | woun | puastic | puasciry vercent | percent | PERCENT CLASSIGATION
S WEIGHT () ortiom | LI(w)T LI(';zl)T "\:BDGE)X BRAVEL | SAND | oTri (mcaitiadt
{pef] MOISTURE
(%)
AB-TP1 4 Grab 112.4 4.3 127.9@10.2| 12.9 NP 50 21 21 GM
10 Grab 112.5 53
15 Grab 6.5
20 Grab 5.1 15 NP 63 17 20 GM
AB-TP2 5 Grab 108.3 2.5 4.5 NP 41 30 29 GM
10 Grab 120.8 3.3
15 Grab 1.9 1389@6.8| 85 NP 74 15 11 GP-GM
20 Grab 23
AB-TP3 25 Grab 110.1 6.1 22 18 4 16 34 50 CL-ML
10 Grab 123.8 25 ias) 21 18 3 63 27 10 GP-GM
20 Grab 5.0 131
25 Grab 71 13.1
AB-TP4 3 11.9
4 Undisturbed 79.8 10.0 21 17 4 3 51 46 SC-SM
6 Grab 5.8
AB-TP5 4 Grab 118.7 4.0 10.9 21 19 2 60 22 18 GM
10 Grab 110.5 4.0 20 18 2 22 60 18 SM
18 Grab 2.2 3.6 21 18 3 55 30 15 GM
AB-TP6 6 Grab 123.9 6.4 9.4 21 18 & 43 34 23 GM
11 Grab 104.0 7.3 122.2@11.1| 16.8 NP 34 39 27 SM
17 Grab 3.1
AB-TP7 5 Grab 109.8 3.4 6.0 21 20 1 53 28 19 GM
10 Grab 121.0 4.4 2.3 NP 52 29 19 GM
1 0.5
20 Grab 29
AB-TP8 1 107.2 1.5
4 Grab 121.1 3.1 1.3 27 17 10 44 34 22 GC
10 Grab 119.2 1.9
18 Grab 3.4 10.3 NP 54 34 12 GP-GM
AB-TPS 5 Grab 110.4 29 6.0 24 15 9 48 33 19 GC
10 Grab 107.0 5.0 126.6@10.9| 7.8 22 19 3 31 43 26 SM
15 Grab 6.4
20 Grab 4.9
NP=Non-Plastic
et er e — T P e e AT Ay LSS e e Sy R
RB&G ENGINEERING, INC. HADAMS\HurricaneCliffsReservoirSites\Lab Testing\LabSummaryTable1C-AB-TestPits.07-13-09.doc

Provo, Utah Page 1 of 2




Table 1

SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites — Afterbay PROJECT NO. 200804-007
LOCATION Washington County, Utah FEATURE Afterbay Reservoir Basin
IN-PLACE ko ATTERBERG LIMITS MECHANICAL ANALYSIS
DEPTH A UM UNIFIED
o SGEI)_FE),JAX‘Z% e WQ&ET MoisToRE | fpoh S%itt:sle WD | P | PUSTTY | pecent | percent | PERTENT cmﬁﬁ%ﬂnw
() i LI S o | () GRAVEL | SAND [ gpipy modified)
MOISTURE
1%)
AB-TP10 1 Grab 92.5 26
6 Grab 106.7 4.2
10 Grab 3.5 128.3@9.7| 0.5 NP 49 39 12 GP-GM
18 Grab 1.9
AB-TP11 2 Undisturbed 81.4 4.6 19.4 21 18 3 12 35 53 ML
4.5 Grab 117.7 4.4 24 19 5 47 39 14 GC-GM
9 Grab 122.6 33
15 Grab 4.0 8.2 27 16 11 61 22 17 GC
20 Grab 3.6
AB-TP12 1 Undisturbed | 100.7 5.0 17 13 4 20 52 28 SC-SM
4 Grab 114.3 3.5 10.0 20 15 5 45 38 17 GC-GM
8 21
12 Grab 2.4 1.3
18 Grab 3.1 NP 62 31 7 GP-GM
AB-TP13 3 Undisturbed 82.0 29 19 16 3 14 43 43 SM
6 Undisturbed 79.3 4.3 11.2 24 19 5 5 39 56 CL-ML
8 Grab 115.0 5.3
11 122.8 4.0
15 Grab 53 9.1 NP 49 35 16 GM
20 4.6
AB-TP14 2 Grab 8.4 0.8 45 22 23 38 16 46 GC
6 Grab 2.0 6.3 NP 62 33 5 GP
AB-TP15 4 Grab 116.8 1.9 3.7 NP 54 29 17 GM
9 Grab 125.3 2.7 1.0 20 15 5 48 34 18 GC-GM
AB-TP16 4 Grab 3.7 NP 49 26 15 GM
6 Grab 114.0 4.4 9.5 25 18 7 51 23 26 GC-GM
10 Grab 102.5 5.7 19 13 6 20 46 34 SC-SM
AB-TP18 3 Undisturbed 92.7 2.7 5.2 19 16 3 12 60 28 SM
8 Grab 101.7 5.6
10 Grab 4.2 3.3 22 18 4 31 46 23 SC-SM
NP=Nonplastic
FrE = NG T T TR = - 3 S L TR s S A e i e TRTLIITEE]
RB&G ENGINEERING, INC. HADAMS\HurricaneCliffsReservoirSites\Lab Testing\LabSummaryTable1 C-AB-TestPits.07-13-09.doc

Provo, Utah Page 2 of 2




Void Ratio (&)

e
1.10 ¢

1.00

.90

.80

.70

.60

RB&G
ENGINEERING, INC.

CONSOLIDATION TEST RESULTS

Figure No. _ Boring No. TP AB-4

Surface Elev. _

Depth Interval 4

Moisture Content 10.0 # Dry Unit Wt. 79.8  s.sip

LL 21 7 PL 17 Z Pl 4

. Hurricane Cliffs Reservoir Sites -
Project:
Afterbay

Washington Countly, Utah

YA

0.01

0.1

Pressure

1.0
(tons/ft2)




Void Ratio (&)

1.10
.-_-‘——u-
"‘-.._.___‘_h‘
1.00
.90
N
N
N\
.80
ENGINEERING, INC.
CONSOLIDATION TEST RESULTS \
.70
Figure No. . Boring No. TP AB-11
Surface Elev. _ Depth Interval 2'
Moisture Content__ 4.6 7 Dry Unitwi.__ 814  pssie
LL 21 7 PL 18 Z Pl 3 7
.60 Proiect: Hurricane Cliffs Reservoir Sites -
O® Afterbay
Washington County, Utah
| —
.50
0.01 0.1 1.0 10
Pressure

(tons/ft?)




Void Ratio (&)

1.20

1.00

.80

.60

40

.20

RB&C5

ENGINEERING, INC.

CONSOLIDATION TEST RESULTS

Figure No. Boring No. TP _AB-13

Surface Elev. Depth Interval - &F

Moisture Content_ 2.9 7 Dry Unit wt.__82.0  jbs./ts

LL 19 7 PL 16 Z Pl 3 7
. . Hurricane Cliffs Reservoir Sites -
Project:
Afterbay

Washington County, Utah

0.1

Pressure

1.0
(tons/ft?2)




Void Ratio (e)

1.20
L —¢— ||
1.10 _I
N
N
1.00
.90
ENGINEERING, INC,
CONSOLIDATION TEST RESULTS
.80
Figure No. __ Boring No. TP AB-13
Surface Elev. Depth Interval 6'
Moisture Content __ 4.3 7 Dry Unit wt._ 79.3  ibs./f6 \
LL 24 7 PL 19 Z Pl 5 7 \
/0 Project: Hurricane Cliffs Reservoir Sites -
et Afterbay
Washington County, Utah
.60
0.01 0.1 1.0 10




Void Ratio (&)

.90
b4 —9
.80
.70 \
\\
™
.60 \
ENGINEERING, INC. e
\\
CONSOLIDATION TEST RESULTS \\
.50
Figue No. . Boring No. TP AB-18 \.\
Surface Elev. Depth Interval 3" *— \.
Moisture Content__ 2.7 7 Dry Unit Wt.__92.7  bs./f1s
LL 19 7 PL 16 Z Pl 3 7
40 Proiect: Hurricane Cliffs Reservoir Sites -
1Y Afterbay
Washington County, Utah
.30
0.01 0.1 1.0 10
Pressure (tons/ft?)




1435 West 820 North, Provo, Utah 84601

RB &G 801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

PROJECT NO.

200804.007.2

MOISTURE-DENSITY RELATION (PROCTOR)

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Dote 6/18/2009
Location / No. TEST PIT AB-1AT 4' Technician | K. MARTINEZ
Material Description | LT. RED-BROWN SILTY GRAVEL W/SAND | USCS ‘ GM Method ASTM D 698
Procedure Used' C Preparation Method Moist
Classification Procedure? | Test Rammer Used Manual
' A-No. 4 Sieve, B-3%" Sieve, C-¥4" Sieve As-Received Moisture Content (X) | 8.0
2Visuol aos per ASTM D 2488, Test os per ASTM D 2487
122
\l
i
19 y
X
\\‘
\
G / \\
. \
> 116 \q \
. # NEEY
5 /) \ 7!
L / A
; £ ‘\
= V4 b
4 5 \
>3 z Ny
- - \
@ \
fa)
‘\\
\
\
110 -
107
6 9 12 15 18 21
MOISTURE IN %
Maximum Dry Density (pcf) 17.1 Specific Gravity of Soil | 2.65 | Est. |
Optimum Moisture Content (/) 13.5 B OVERSIZE CORRECTION-ASTM D 4718
Corrected Maximum Density (pcf) 127.9 Specific Gravity of Soil +¥4 2.65 | Est.
Corrected Optimum Moisture Content (£) 10.2 Percent Oversize 29.0

————— 100/ Saturation Curve

Type of Specific Gravity is BULK Unless

Otherwise Indicated




RB&G 1435 West 820 North, Provo, Utah 84601 PROJECT NO. | 200804.007.2
801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

MOISTURE-DENSITY RELATION (PROCTOR)

Project HURRICANE CLIFFS RESERVOR SITES - AFTERBAY Dote 6/16/2009
Location / No. TEST PIT AB-2 AT 15' Technicion | M. JOHNSON, T. HENDRICKS
Materiol Description | RED-BROWN GRAVEL W/SILT & SAND | USCS | GP-GM | Method | ASTM D 698

€ Preparation Method Moist
Manual

Procedure Used'

Classification Procedure? | Test Rammer Used
As-Received Moisture Content (4) | 3.5

" A-No. 4 Sieve, B-¥%" Sieve, C-¥," Sieve
2visual os per ASTM D 2488, Test os per ASTM D 2487

133
hY
\
b
\
\
\
130 Ry
\ 1
/ \
X N .
o / \\ \\
a \
z 127 L"/ \\‘\
— o \\\
S / \
: /| \
74 N
= / X
hY
5 / \
124 \
> / \
= / Y
/i \\
/ \
/ \
A\
// \\
121
" K
b
118
5 7 9 1 13 15
MOISTURE IN #
Maximum Dry Density (pcf) 130.0 ‘ Specific Gravity of Soil L 2.65 l Est. ]
Optimum Moisture Content (%) 9.4 OVERSIZE CORRECTION-ASTM D 4718
Corrected Maoximum Density (pcf) 138.9 Specific Gravity of Soil +¥, 2.65 | Est.
Corrected Optimum Moisture Content (/) 6.8 Percent Oversize 30.0+

Type of Specific Gravity is BULK Unless

————— 100/ Saturation Curve
Otherwise Indicated



RB&G 1435 West 820 North, Provo, Utah 84601 PROJECT NO. | 200804.007.2
801 374-5771 Provo

ENGINEERING, INC, 80t 521-5771 Salt Lake City

MOISTURE-DENSITY RELATION (PROCTOR)
HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Dote 6/16/2009

Project
Location / No. TEST PIT AB-6 AT 11 Technicion | J. LINDO
Moteriol Description | LT. BROWN SILTY SAND | uscs | sm Method | ASTM D 698
Procedure Used' © Preparation Method Moist
Classification Procedure? | Test Rammer Used Manual
' A-No. 4 Sieve, B-%" Sieve, C-¥a" Sieve As-Received Moisture Content (4) | 9.1

2Visuol os per ASTM D 2488, Test os per ASTM D 2487

122
3
N
\
\\
18 %
\
\
LY
\
\
S
S IS N
a \\ N
pd 114 1 Y
/ N \
- L I=ll .
5 4 N
] Y
; ! L%
= / A
5 / e,
10 A
z [ \
X
e \
/ \
/ N
N
N
106 J Mg
\
102
9 12 15 18 21 24
MOISTURE IN %
Maximum Dry Density (pcf) 115.2 Specific Gravity of Soil | 2.65 | Est. |
Optimum Moisture Content (/) 13.0 OVERSIZE CORRECTION-ASTM D 4718
Corrected Moximum Density (pcf) 122.2 Specific Gravity of Soil +¥4 2.65 | Est.
Corrected Optimum Moisture Content (%) 1.1 Percent Oversize 19.0
————— 1007 Saturation Curve Type of Specific Gravity is BULK Unless

Otherwise Indicated



1435 West 820 North, Provo, Utah B4601 PROJECT NO.

RB&G BO1 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

200804.007.2

. », ' » i\ . D) ) . ' »,
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Dote 6/19/2009
Location / No. TEST PIT AB-9 AT 10' Technicion | D. WALKER
Moteriol Description | RED-BROWN SILTY SAND W/GRAVEL | USCS | SM Method | ASTM D 698
Procedure Used' B Preparation Method Moist
Classification Procedure? | Test Rammer Used Manual
T A-No. 4 Sieve, B-%" Sieve, C-¥a" Sieve As-Received Moisture Content (%) | 3.5
2 visuol os per ASTM D 2488, Test as per ASTM D 2487
128
125 X
N\
A
\\
=1 ‘\\
. REE
o /'
a \
z 122 / \\ \\
— N f N
: / NS
(_.2 R
w 4 NEN
. / L
= / N N
S
° / NERY
\
/ N
N
/ q
16 ‘f \ \\
\
\\
13
8 10 12 14 16 18
MOISTURE IN #
Maximum Dry Density (pcf) 123.3 Specific Gravity of Soil l 2.65 l Est. ‘
Optimum Moisture Content (%) 121 OVERSIZE CORRECTION-ASTM D 4718
Corrected Maximum Density (pcf) 126.6 Specific Gravity of Soil +¥ 2.65 | Est.
Corrected Optimum Moisture Content (/) 10.9 Percent Oversize 10.8

————— 1007 Saturation Curve

Type of Specific Gravity is BULK Unless

Otherwise Indicated




RB&G 1435 West 820 North, Provo, Utah 84601 PROJECT NO. | 200804.007.2
BO1 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

MOISTURE-DENSITY RELATION (PROCTOR)

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/2009
Location /7 No. TEST PIT AB-10 AT 10' Technicion | J. LINDO
Materiol Description | RED-BROWN GRAVEL W/SILT & SAND | USCS | GP-GM | Method | ASTM D 698
Procedure Used' & Preparation Method Moist
Classification Procedure? | Test Rammer Used Manual
T A-No. 4 Sieve, B-%" Sieve, C-¥" Sieve As-Received Moisture Content (4) | 3.5

?Visual as per ASTM D 2488, Test os per ASTM D 2487

122
\
X
\
\
18 /f\\ 5
\ A\
/ \ X
/ b} )
/ b &
5 \ )
- 4 \ N
z 114 ’ N
= / \ s
A%
5 \ 5
= \ N
/ \
= / A
5 Vi \ )
10 / 5
% J E .
fa Wt
N
\
N
106 *
102
7 10 13 16 19 22
MOISTURE IN #
Maximum Dry Density (pcf) 18.5 Specific Grovity of Soil | 2.65 | Est. |
Optimum Moisture Content (/) 12.8 OVERSIZE CORRECTION-ASTM D 4718
Corrected Maximum Density (pcf) 128.3 Specific Gravity of Soil +¥4 2.65 ‘ Est.
Corrected Optimum Moisture Content (%) 9.7 Percent Oversize 27.0
————— 100/ Saturation Curve Type of Specific Gravity is BULK Unless

Otherwise Indicated



PERCENT FINER BY WEIGHT

RB&(5

1435 West 820 North, Provo, Utah B4601

801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

SIEVE ANALYSIS

PROJEC

T NO. | 200408.007.2

(GRADATION)

GRAVEL SAND
GOZELES COARSE | FINE COARSE | MEDIUM | FINE | SIEU s G
5" 12" 10" 8" 6" 4 3 2t o1 Y Ve 810 % 20 30 40 5060 80100 40 200 325
100}_ [ i 1 j [ B \ 1
|
I | 1 L
\ ‘ -\_‘_. -'*.\
\ § H““'\‘ N
N e
e L NPT =
L R B ol T
R \ N =L
q BN A\
\s Wi AN
NN AN
\ NN \
] '\“\“‘ N t \\ \\\
N ::\H\L\ —~ ’ﬁ%xﬁm
| TN Nt BN T
R %.‘“\‘\\\.‘\“\‘:- T ‘\\ N \§
% B W \
\ *\\t\“\aﬁgj:h#k\ \E
U SN\ .
S St N N
40 T . % e I~ \\
N : \ Ne.
%%::%“% X N TN
" N — ' Rt
PR N . 1- SRS
& \T\\_\ TR | T\‘“‘
| L S~ |
20 e Il TERS \ N
\_-_-‘ —— ;
N | """*--..;-:
| T : 0
I ~e__ || [\ :
a _ |
0 ‘ ‘ | [ 1] I
4 3 2z 100 5 4 3 2 10 4 3 2 1.0 5 4 3 z 0.1 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY ‘Date 6/2009
Locdtion WASHINGTON COUNTY, UTAH ‘Technician: | VARIOUS
Sample No.ZDepth | ALL TEST PIT SAMPLES COMBINED Procedure PLAIN WATER
Material Description | - | uscs | - ‘Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

100

80

60

40

20

RB &G 1435 West B20 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

SIEVE ANALYSIS (GRADATION)

PROJECT NO.

200408.007.2

GRAVEL | SAND
CORBLES COARSE | FINE | coarse | MEDIUM | FINE SILT OR CLAY
19" 12" 10" 8" 6" g v 20 ‘ng" oy ‘/g" ¥ “ 310 % 20 30 40 5060 80100 140 200 325
R R [ Y : t t ¥ 3 ‘ r
ATTERBERG LIMITS
Liquid Limit = Not Determinablex
ALY Plastic Limit = Non-Plastic
N Plasticity Index -
N = gccording to ASTM 4318-11.6
™
N
N
™~
\H\o\
“-o‘,h_h
"‘\-__hh“h 0]
-
S~
\.\\
‘l\\
‘0\‘
\.q
"B L
!
4 3 2 100 5 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Prqjé}ct HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/709 TO 6/22/09
Location WASHINGTON COUNTY, UTAH Technicion K. MARTINEZ, S. NEIL
Sample: No./Depth TEST PIT AB-1AT 4' :Procedure PLAIN WATER
 Material Déscription | SILTY GRAVEL W/SAND | uscs | oM “Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West 820 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE:- ANALYSIS, (GRADATION)
GRAVEL SAND
OoEERES COARSE | FINE COARSE | MEDIUM i ] FINE SILF [y ET0y
15" 12" 10" 8" 6" Gl A U/ K /S Vot 3 4 810 6 20 30 40 5060 80100 140 200 325
VS 1SS Y S N A S S SN S S I A
\ ATTERBERG LIMITS
\‘ Liquid Limit = Not Determinablex
Plastic Limit = Non-Plastic
\ Plasticity Index -
\ = according to ASTM 4318-11.6

) X

N\
b'l\
60 \
b\\
40 | \.\\
==
Tl |
~— ||
T
“"--..\.\
\\
20 e
1 \\
~eL
‘h\.\o\
M
0 89— *—ep
4 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 & 3J 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/09 TO 6/22/09

Location | WASHINGTON COUNTY, UTAH ~Technicion | K. MARTINEZ, S. NEIL

Sample No.7Depth | TEST PIT AB-1AT 20° Procedure | PLAIN WATER

Material Description | SILTY GRAVEL W/SAND | uscs | oM “Method ASTM CN7, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West B20 North, Provo, Utah 84601
: 801 374-5771 Provo

EI\JGINEE}{NG,NC' 801 521-5771 Salt Lake City PROJECT NO. 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
GoBbtes COARSE | FINE COARSE | MEDIUM | FINE | b Ok L
15" 12" 10" 8" 6" 4 3" A 7S L /L /AR 4 810 6 20 30 40 5060 80100 140 200 325
100 L | | + | 2 + 1 i
[ N ATTERBERG LIMITS
Liquid Limit = Not Determinablex
N Plastic Limit = Non-Plastic
ﬁ\ Plasticity Index -
\\Q = gccording to ASTM 4318-11.6
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043 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY ‘Date 6716709 TO 6/22/09

Location WASHINGTON COUNTY, UTAH ~Technicion | D. WALKER, S. NEIL

Sample No./Depth | TEST PIT AB-2 AT 5 Procedure PLAIN WATER

Material Description | SILTY GRAVEL W/SAND ut “Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

100

80

60

40

20

RB&(5

1435 West 820 North, Provo, Utah B4601

B01 374-5771 Provo
ENGINEERING, INC, 80t 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
COBBLES CRAVEL | SAHD SILT OR CLAY
COARSE | FINE | comse | MEDIUM | FINE
15" 12" 10" 8" 6" 4% 3 20 hr o Yy Y% 4 810 1 20 30 40 5060 80100 140 200 325
i Y J * ) Y * + * { [ Y \ \ \
ATTERBERG LIMITS
Liquid Limit = Not Determinable=
\ Plastic Limit = Non-Plastic
\ Plosticity Index -
\.\-...!‘ * according to ASTM 4318-11.6
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2SS —o
4 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY ~ Date 6/16/709 TO 6/25/09
Location WASHINGTON COUNTY, UTAH . ‘Technician M. JOHNSON, S. NEIL
Sample No./Depth | TEST PIT AB-2 AT 15' Procedure | PLAN WATER
Material Description | GRAVEL W/SILT & SAND 'USCS I GP-GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West B20 North, Provo, Utah B4601
801 374-5771 Provo

ENGINEERING’ INC. 801 521-5771 Salt Lake City PRO\JECT NO 2004080072
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
P COARSE | FINE COARSE | MEDIUM | FINE Sl gl golliy
15" 12" 10" 8" 6" 4" 3 2" 1Vz” i %" '/z" %" 4 810 1 20 30 40 5060 80100 140 200 325
100 i + ' * \ 1 1 1 Y
ATTERBERG LIMITS
\ Liquid Limit = 22
N Plastic Limit = 18
NN Plasticity Index = 4
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™
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4 3 2 100 5 3 B 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/22/09 TO 6/25/09

Location WASHINGTON COUNTY, UTAH " Technician S.C., S. NELL

Sample No./Depth TEST PIT AB-3 AT 2.5 _fPri'O"CedUrﬁei - | PLAIN WATER

Material Description | SANDY SILTY CLAY W/GRAVEL | usces: | cL-mL ‘Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&(5

801 374-5771 Provo

1435 West 820 North, Provo, Utah 84601

ENGINEERING’ ]NC. 801 521-5771 Salt Lake City PROJECT NO. 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
COBELES COARSE | FINE COARSE | MEDIUM i FINE SLY Ol sy
15" 12" 10" 8" 6" 4" I 2» WA 1 Y Y He 4 810 1 20 30 40 5060 80100 140 200 325
o ! T SR T N O S S S S S N SN R AN R 1
| ATTERBERG LIMITS
\ Liquid Limit = 21
\ Plastic Limit = 18
® Plasticity Index = 3
N\,
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4 3 2 100 5 3 2 10 5 4 3 2 1.0 S5 4 3 2 0. 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/17/09 TO 6/22/09

Location WASHINGTON COUNTY, UTAH Technician | K. MARTINEZ, S. NEIL

Scmple No./Depth ' | TEST PIT AB-3 AT 10 “Procedure PLAIN WATER

Material Deséription | GRAVEL W/SILT & SAND | UsCcs | GP-GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

R B&(5

801 374-5771 Provo

1435 West 820 North, Provo, Utah 84601

ENGINEERING, INC, 801 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
i COARSE | FINE COARSE | MEDIUM | FINE SEU el Ty
15" 12" 10" 8" 6" 4" 3" 2% ¥ Vo %" 4 810 % 20 30 40 5060 80100 140 200 325
ok bbb & 4 4 4§ | S SN S A S S A ‘
e ATTERBERG LIMITS
Liquid Limit = 21
e Plastic Limit = 17
\\' Plasticity Index - 4
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4 3 2 100 5 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Do:te 6716709 TO 6/25/09
Location WASHINGTON COUNTY, UTAH Ti'e'ch’hi,cion S. NEIL
Samplé No./Depth TEST PIT AB-4 AT 4’ ‘Procedure PLAIN WATER
Moterial Description | SILTY CLAYEY SAND | USCSj] SC-SM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT
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1435 West B20 North, Provo, Utah 84601
801 374-5771 Provo

SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
CelEELeS COARSE | FINE COARSE | MEDIUM [ FINE SIET O ElLy
15" 120 10" 8" 6 4 3 2" Wt 1 ¥ W 4 810 % 20 30 40 5060 80100 140 200 325
: SR S T S S S T S A
'_- \ ATTERBERG LIMITS
.9 Liquid Limit = 21
! Plastic Limit = 19
\‘i Plasticity Index = 2
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‘\o\%
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4 | 2 100' 5 4 3 2 10 5 2 1.0 S 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/09 TO 6/23/09
Locotion WASHINGTON COUNTY, UTAH Technician G. PEASLEE, S. NEIL
Somple No.7Depth | TEST PIT AB-5 AT 4' Procedure PLAIN WATER
Material Description | SILTY GRAVEL W/SAND [;uscsi [ GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&C

ENGINEERING, INC, 801 521-5771 Salt Lake City

B01 374-5771 Provo

1435 West 820 North, Provo, Utah 84601

PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
GolsElEs COARSE | FINE COARSE | MEDIUM | FINE SILUT O 0L
15" 12010 8 6" 40 30 2 1 W B e 4 810 5 20 30 40 5060 80100 140 200 325
100* + L A 4 + + * * } + }1 + '} [ } A i [
ey ATTERBERG LIMITS
Liquid Limit = 20
h S Plastic Limit = 18
\ Plasticity Index = 2
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80 =y
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\kq.... ry
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i et —o—e
4 ¥ 2 100 5 3 2 10 5 4 3 2 1.0 S5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY . Date 6/16/09 TO 6/25/09
Location WASHINGTON COUNTY, UTAH  Technicion | M. JOHNSON, S. NEIL
Somple No./Depth TEST PIT AB-5 AT 10° Procedure PLAIN WATER
Material Description | SILTY SAND W/GRAVEL | uscs | sM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&(5

ENGINEERING, INC, 801 521-5771 Salt Lake City PROJECT NO.

1435 West B20 North, Provo, Utah 84601

801 374-5771 Provo

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
GOERLES COARSE | FINE COARSE | MEDIUM | FINE SIEUT I G
15" 12" 10" 8" 6" 4 3 2" I'fz" i % 1A % 4 810 6 20 30 40 5060 80100 140 200 325
ook 11 4 TR O T i T S £ S O 1
S _L ATTERBERG LIMITS
N\ Liquid Limit = 21
Plastic Limit =« 18
\ Plasticity Index = 3
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H“"""'H‘M
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e 9o ' o
e
5 . | e
4 % @ 100 54 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 s & 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/17/09 TO 6/23/09

Location WASHINGTON COUNTY, UTAH i Technicion K. MARTINEZ, S. NEIL

Sample No./Depth TEST PIT AB-5 AT 18 Procedure PLAIN WATER

_ Material DeScribtioh SILTY GRAVEL W/SAND USCS iﬁii GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&(5

ENGINEERING, INC, 8ot 521-5771 Salt Lake City

801 374-5771 Provo

1435 West 820 North, Provo, Utah 84601

PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND |
GOROLES COARSE | FINE COARSE | MEDIUM | FINE | SILT OR CLAY
15" 12010 8" 6" 4n 3 2 Gt 1 Rt U 4 81 6 20 30 40 5060 80100 140 200 325
o3 , T T R U A S S ¥ SR N S S ‘
ATTERBERG LIMITS
Ngl Liquid Limit = 21
N\ Plastic Limit = 18
\ Plasticity Index = 3
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. eSS PP
‘4 3 2 100 5 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 54 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6716709 TO 6/25/09

Location WASHINGTON COUNTY, UTAH ~ Technicion G. PEASLEE, S. NEIL

Sample No./Depth TEST PIT AB-6 AT 6' Procedure PLAIN WATER

Material Description | SILTY GRAVEL W/SAND | uscs:| oM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT
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RB&(5

1435 West 820 North, Provo, Utah 84801

801 374-5771 Provo
ENGINEERING, INC‘ 801 521-5771 Salt Lake City PROJECT NO. 200408.007.2
SIEVE' ANALYSIS (GRADATION)
GRAVEL SAND
COBBLES COARSE [ FINE COARSE | MEDIUM | FINE SGU Ol EH
15" 12" 10" 8 6 4 3t 2 A e 4 810 % 20 30 40 5060 80100 140 200 325
‘ 1 ¥ Y ¥ t 2 LR I R 1 t ¥ r
\l\ ATTERBERG LIMITS
\ Liquid Limit = Not Determinable=x
Plastic Limit = Non-Plastic
\\\ Plasticity Index =
e = according to ASTM 4318-11.6
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*?14:’ o |
4 3 2 100 5 4 3 z 10 5 % 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY :Date 6/16/709 TO 6/23/09
Location WASHINGTON COUNTY, UTAH ‘Technician J. LINDO, S. NEIL
Sample No./Depth TEST PIT AB-6 AT 11’ Procedure PLAIN WATER
Mterial Description | SILTY SAND | uscs | sM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&(5

1435 West 820 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING, INC, 8ot 521-5771 Salt Lake City

PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

COBBLES SREVES B0 SILT OR CLAY
COARSE [ FINE COARSE | MEDIUM | FINE
15" 12" 10" 8" 6" gv o 30k Yy B 810 % 20 30 40 5060 80100 140 200 325
100* + A 4 + [ + + + {' } A + * [ A } i [
ATTERBERG LIMITS
Liquid Limit = 21
Plastic Limit = 20
\ Plasticity Index - 1
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5 | D |
4 3 2 100 5 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 54 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6716709 TO 6/26/09

Location WASHINGTON COUNTY, UTAH ‘Technician D. WALKER, S. NEIL

Sample No./Depth TEST PIT AB-7 AT 5' ‘Procedure PLAIN WATER

Material Description | SILTY GRAVEL W/SAND | uscs | om Methiod ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West 820 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEER.NG, INC, 8ot 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
ECEELES COARSE | FINE COARSE | MEDIUM [ FINE LI OIREC
5" 12" 10" 8" 6 4 3t 2l o Y Ve 4 810 % 20 30 40 5060 80100 40 200 325
100 A * { * } + * {' 1} B y A
ATTERBERG LIMITS
q Liquid Limit = Not Determinable=
S Plastic Limit = Non-Plastic
\.\ Plasticity Index =
\ = according to ASTM 4318-11.6
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0 | ~eg
4 3 2 100 5 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY “Date 6/16/09 TO 6/24/09

Location WASHINGTON COUNTY, UTAH Technician J. LINDO, S. NEIL

Sarmple No./Depth | TEST PIT AB-7 AT 10' Procedure PLAIN WATER

Material Description | SILTY GRAVEL W/SAND | uscs | oM ' Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West 820 North, Provo, Utah B4601
801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
COBBLES COARSE ] FINE COARSE | MEDIUM [ FINE SILT OR CLAY
1512 10" 8 6" 4v 3 2" 1 Y W 4 810 % 20 30 40 5060 80100 40 200 325
1003 1 rﬂi?###* t { L TR TR N 25 N 2 S S B
\]‘K ‘ ATTERBERG LIMITS
\ Liquid Limit = 27
Plastic Limit = 17
\ Plasticity Index - 10
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4 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/17/09 TO 6/22/09

Location WASHINGTON COUNTY, UTAH Technician | G.PEASLEE, S. NEIL

Somple No./Depth TEST PIT AB-8 AT 4 Procedure PLAIN WATER

Material Description | CLAYEY GRAVEL W/SAND | uscs | 6c Methiod ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB &G 1435 West 820 North, Provo, Utah 84801
801 374-5771 Provo

ENGINEERNG, INC. 801 521-5771 Salt Lake City PROJECT NO 2004080072
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
SUEELES COARSE [ FINE COARSE | MEDIUM | FINE RILT OR CLAY
15" 12" 10" 8" 6" 4" 3" 2 l’/g" T %" 1o %" 4 8 10 % 20 30 40 5060 80100 140 200 325
kbt B0 3 4 AR S O O
“\ ATTERBERG LIMITS
N Ligquid Limit = Not Determinablex
u Plastic Limit = Non-Plastic
N\ Plasticity Index =
\ = gccording to ASTM 4318-11.6
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GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY ifiD'a'_@ifz' 6717709 TO 6/22/09

Location WASHINGTON COUNTY, UTAH ‘Technician K. MARTINEZ, S. NEIL

Sample No./Depth | TEST PIT AB-8 AT 18' Procedure PLAIN WATER

Material Description | GRAVEL W/SILT & SAND |USCS GP-GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

R B&(5

801 374-5771 Provo

1435 West B20 North, Provo, Utah 84601

ENGINEERING, INC, 801 521-5771 Salt Leke City PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
GoEEs COARSE | FINE COARSE | MEDIUM [ FINE SILU I LA
15" 12" 10" 8" 6" 4" 3 2 Lt 1 Y R 4 810 6 20 30 40 5060 80100 140 200 325
0.t r i B R N I ' ty LA L O A . 2 !
\"‘\&J‘j\ ATTERBERG LIMITS
T Liquid Limit = 24
Plastic Limit = 15
Plasticity Index = 9
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4 3 2 100 5 3 2 10 5 4 3 2 1.0 5 4 3 2 01 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/09 TO 6/24/09

Location WASHINGTON COUNTY, UTAH Technician D. WALKER, S. NEIL

Sample Na./Depth TEST PIT AB-9 AT 5 Procedure PLAIN WATER

Material Description | CLAYEY GRAVEL W/SAND | uscs | 6c ~ Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT
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R B&(5

1435 West 820 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING’ INC, 801 521-5771 Salt Lake City

PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
COBBLES COARSE 1 FINE COARSE | MEDIUM [ FINE e SESEER
15" 12" 10" 8" 6" 4" 3" 2" T‘/z" "™y Vz" %" 4 810 % 20 30 40 5060 80100 140 200 325
t oty L L B 1 ¥ L ty 14 r
1\.!\ ATTERBERG LIMITS
Liquid Limit = 22
Plastic Limit = 19
Plasticity Index = 3
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GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY  Date 6/16/09 TO 6/29/09
Location WASHINGTON COUNTY, UTAH T:ec_ﬁhici'an D. WALKER, S. NEIL
Sample No./Depth TEST PIT AB-9 AT 10 Procedure PLAIN WATER
- Material Description | SILTY SAND W/GRAVEL I USCS: ‘ SM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West B20 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING, INC, 80t 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
CoBsLES COARSE | FINE COARSE | MEDIUM | FINE SILT OR CLAY
15" 12" 10" 8" 6" 43 2 e Y Vo B 4 8310 6 20 30 40 5060 80100 t40 200 325
oot 1Y ¥ P R N T I N R {0 I R A (R | Y
Y ATTERBERG LIMITS
] Liquid Limit = Not Determinablex
N Plastic Limit = Non-Plastic
W Plasticity Index =
\ = according to ASTM 4318-11.6
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5 F\TT_.-*.J__._-*‘P_"“‘H

4 3 2 00 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 S 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Dote 6/18/09 TO 6/23/09
Location WASHINGTON COUNTY, UTAH Technician J. LINDO, S. NEIL

Somple No./Depth | TEST PIT AB-10 AT 10’ Procedure | PLAN WATER

Material Description | GRAVEL W/SILT & SAND | uscs | oP-GM “Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&C

801 374-5771 Provo

1435 West 820 North, Provo, Utah 848601

ENGINEERING. H\]C. 801 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
SOlEEES COARSE | FINE COARSE | MEDIUM | FINE =ILU Ok heY
5" 12" 10" 8" 6" 4" 3 2" 1 1 Y VW 4 810 % 20 30 40 5060 80100 140 200 325
FERER b by (N S S SR SN S S N X '
ATTERBERG LIMITS
\'\-\ Liquid Limit = 21
| Plastic Limit = 18
Tt | Plasticity Index = 3
_________M.
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GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Dqt'e 6/16/09 TO 6726709

Location WASHINGTON COUNTY, UTAH Technician S. NEIL

Sample No./Depth | TEST PIT AB-11 AT 2’ Procedure PLAIN WATER

Material Description | SANDY SILTY | USCSIE! ML _M'éthod ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West B20 North, Provo, Utah 84601
801 374-5771 Provo

ENGNEERING,INC- 801 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
GekElac COARSE ] FINE COARSE | MEDIUM ] FINE SISU @l LA
15127 10" 8" 6 4r 30 2w L 1 ¥y % 4 810 5 20 30 40 5060 80100 140 200 325
100* * + [ * + } + * + ‘ [ * [ ‘} ‘ i
ATTERBERG LIMITS
Liquid Limit = 24
Plastic Limit = 19
'\\.-_‘\ Plasticity Index - 5
80 \
"\
60
AN
N
\\\o\
40 N
20 \!\H
\\‘w\
g.}.
o —o-
)
| ot
0 TI ®—e —o—o
& 3 2 100 5 3 2 10 5 & & 2 1.0 5 4 3 2 01 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/16/09 TO 6/22/09
Location WASHINGTON COUNTY, UTAH ~ Technicion | M. JOHNSON, S. NEIL
Sample No./Depth | TEST PIT AB-11AT 4.5' Procedure PLAIN WATER
 Material Description | SILTY CLAYEY GRAVEL W/SAND ! USCS | GC-GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West 820 North, Provo, Utah 84801
801 374-5771 Provo

ENGNEERINGI mc. B01 521-5771 Salt Lake City PROJECT NO. 2004‘080072
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
GelsElizs COARSE | FINE COARSE | MEDIUM | FINE SILU 9IS (el
5120100 8" 6" 40 3 2 At 1 W Y 4 810 6 20 30 40 5060 80100 140 200 325
oot 1t 4 T A A M SRR & S T N S S A

ATTERBERG LIMITS
\ Liquid Limit = 27

Plastic Limit = 16
Plasticity Index = 11

40

w\.\
b
&
-H".‘-m
4 3 2 100 5 4 A 2 10 5 4 3 2 1.0 5 4 & 2 0.1 5 4 3 2 0.01 5 4 5 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/17/09 TO 6/22/09
Location WASHINGTON COUNTY, UTAH Technicion K. MARTINEZ, S. NEIL
Sample No./Depth | TEST PIT AB-11 AT 15° Procedure | PLAN WATER
Material Description | CLAYEY GRAVEL W/SAND | uscs | 6C Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB &G 1435 West 820 North, Provo, Utah B4801
801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
COBOLES COARSE | FINE COARSE | MEDIUM 1 FINE SLCLE OIS (G
B 12" 10" 8" 6" . i 1!/3" i }f," '/3" %" 4 B 10 ® 20 30 40 5060 80100 140 200 325
100 1 { Y 1 + y \
\u\ ‘ ATTERBERG LIMITS
Liquid Limit = 17
\‘\i\ Plastic Limit = 13
\'\.\ Plasticity Index - 4

40

20 -8

4 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY EIDditi@a: 6/18/09 TO 6/24/09
Locotion WASHINGTON COUNTY, UTAH : Technician G. PEASLEE, S. NEIL

Sdmple No./Depth TEST PIT AB-12 AT T Procedure PLAIN WATER

Material Description | SILTY CLAYEY SAND W/GRAVEL [USCS*E! SC-SM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB &G 1435 West B20 North, Provo, Utah B4601
801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Sait Lake City
SIEVE ANALYSIS (GRADATION)

PROJECT NO.

200408.007.2

GRAVEL SAND
COSBLES COARSE | FINE COARSE | MEDIUM | FINE SILT OR CLAY
B 12100 8" 6 4" 3 2 At 1t ¥ U R 4 810 ® 20 30 40 5060 80100 140 200 325
1001 &1 LB T T S { t I Ty 1) !
ATTERBERG LIMITS
Liquid Limit = 20
\ Plastic Limit = 15
Plasticity Index = 5
Bl
80 J!\
60 l\\\‘
\kx
I
I~
‘“***-ﬂ-m.‘
Bt
T
)
40 N
\\
20 !\\
el
L.
: 4
=--‘='_—_-L- _‘—“’
""i-..._.
J
0‘ 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/09 TO 6/23/09
Location WASHINGTON COUNTY, UTAH Technicion | K. MARTINEZ, S. NEIL
Samnple No./Depth | TEST PIT AB-12 AT 4 “Procedure PLAIN WATER
Materiol Description | SILTY CLAYEY GRAVEL W/SAND | uSCS | GC-GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

R B&(5

1435 West B20 North, Provo, Utah 84601
B01 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

PROJECT NO. | 200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
COEEEES COARSE | FINE COARSE I MEDIUM I FINE Sl O ek
(R VAl i S Y S U L /S /AN /A ' 4 810 B 20 30 40 5060 80100 140 200 325
oot 11 P TN i S S & S S S S P
\H ATTERBERG LIMITS
\ Liquid Limit = Not Determinable=
Plastic Limit = Non-Plastic
Plasticity Index -
* according to ASTM 4318-11.6
80
60
\\\
N
40 ™
x‘\_h‘
I~
‘1“-—-_______‘---‘*
™\
\\
” \\‘\
o
\Jl.
0 TT‘?“F-’—J— *—¢ o
4 3 ) 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/09 TO 6/24/09
Location WASHINGTON COUNTY, UTAH 'Tec!'jlnicion J. LINDO, S. NEIL
Sample No./Depth TEST PIT AB-12 AT 18' Procedure PLAIN WATER
Moterial Description | GRAVEL W/SILT & SAND USES | GP-GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&(5

801 374-5771 Provo

1435 West B20 North, Provo, Utah 84601

ENGINEERING, ]NC. 801 521-5771 Salt Lake Cily PROJECT NO 2004080072
SIEVE ANALYSIS (GRADATION)
_ GRAVEL SAND
Zossbin COARSE | FINE COARSE | MEDIUM | FINE SO {8 ol
15" 12" 10" 8" 6" 4" 3 2 ht 1 ¥t R 4 810 6 20 30 40 5060 80100 140 200 325
100+ A [ + [ 4 + 4' 4 } 4 [ [ } Y [
N ATTERBERG LIMITS
Bt Liquid Limit = 19
N Plastic Limit = 16
“"“'-*___ Plasticity Index = 3
"*‘-—-Q——___ﬁ_____h__
80 e
Rt
"N
60
\
40
20 e,
Mo
\.‘
' Y
4 3 2 100 5 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6716709 TO 6/26/09

Location WASHINGTON COUNTY, UTAH : Technician S. NEIL

Sample No./Depth TEST PIT AB-13 AT 3' Procedure PLAIN WATER

Material Description | SILTY SAND | uscs | sm Methiod ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&(

ENGINEERING, INC, 801 521-5771 Salt Lake City PROJECT NO.

1435 West 820 North, Provo, Utah 84601

801 374-5771 Provo

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
OSPEELS COARSE | FINE COARSE | MEDIUM | FINE SlIbT Ol (LA
15" 12" 10" 8" 6" 4r 3" 2 'I[('z" [ AN 4 810 6 20 30 40 5060 80100 140 200 325
100+ A / v .___%L { * + ++ + + Y * A + i [
‘ ATTERBERG LIMITS
TT T SN Liquid Limit = 24
- Plastic Limit = 19
™ Plasticity Index = 5
80
60 \
|
\\.\
40 e
e,
\
20 ‘5\
\\‘\
04 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Dote 6/18/09 TO 6/26/09
Lotation WASHINGTON COUNTY, UTAH Technicion D. WALKER, S. NEIL
Sample No./Depth TEST PIT AB-13 AT €' Procedure PLAIN WATER
Material Description | SANDY SILTY CLAY | uscs | cL-mL Meéthod ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West 820 North, Provo, Utah 84801
BO1 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Selt. Lake Gity PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
COBBLES COARSE l FINE COARSE | MEDIUM | FINE SILT OR CLAY
19" 12" 10" 8" 6" gno3 v R o Y Y 4 810 6 20 30 40 5060 80100 140 200 325
i I NN 00 N i ty 20 R R N 1
\U ’ ATTERBERG LIMITS
B Liquid Limit = Not Determinable=
4 Plastic Limit = Non-Plastic
\‘ Plasticity Index -
N « gccording to ASTM 4318-11.6

80 \.\

20 \‘.—\

}"‘D-—-!—-——H
4 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 2 0.001

GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/09 TO 6/24/09
Location WASHINGTON COUNTY, UTAH Technicion | G. PEASLEE, S. NEIL

Sample No./Depth | TEST PIT AB-13 AT 15’ Procedure | PLAN WATER

Material Description | SILTY GRAVEL W/SAND | uscs | oM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West B20 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING, INC. 801 521-5771 Salt Lake City PROJECT NO. | 200408.007.2
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
GilES COARSE [ FINE COARSE | MEDIUM | FINE LU o G
15" 12" 10" 8" B 4% 3 2" 1‘/3" " }’4" Vz" %" 4 810 6 20 30 40 5060 80100 140 200 325
100 + A [ + i‘ : * } { } + * [ * A ; A\ + * |
Nl ATTERBERG LIMITS

Liquid Limit = 45
Plastic Limit = 22
Plasticity Index - 23

80
‘0\-\\
[
i SH
60 T T——
___________*___*HH
]
\‘\
NG
"
40 e
N
\""-\—_

20 8

4 3 2 100 5 4 3 2 10 54 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/16/09 TO 6/25/09
Location WASHINGTON COUNTY, UTAH 'Technicion S. NEIL

Sample No./Depth TEST PIT AB-14 AT 2 Procedure PLAIN WATER

Material Description | CLAYEY GRAVEL W/SAND ]iuSc’si l GC Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

R B&u(5

801 374-5771 Provo

1435 West 820 North, Provo, Utah 84601

ENGINEERING’ INC. 801 521-5771 Salt Lake City PROJECT NO. 200408.007.2
SIEVE "ANALYSIS (GRADATION)
GRAVEL SAND
Gelsizhes COARSE | FINE COARSE | MEDIUM | FINE Sl GLA
15" 12" 10" 8" 6" 4" 3 2 1'/2" " %" '/g" %" 4 810 ® 20 30 40 5060 80100 140 200 325
(A st [ B 1 | B B S N X ‘
100
\H\ ATTERBERG LIMITS
\ Liquid Limit = Not Determinable
\ Ptastic Limit = Non-Plastic
\ Plosticity Index =
w « according to ASTM 4318-11.6
80 ‘\
60
\
N
40 ‘-\
™
\\\\
20 T~
R"‘\
\'\\‘m
""\.\\
04 3 2 100 5 3 2 10 5 4 3 2 1.0 S 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/09

Location WASHINGTON COUNTY, UTAH ' Technician J. LINDO

Sample No./Depth | TEST PIT AB-14 AT &' Procedure PLAIN WATER

Material Description | BASALT GRAVELS & COBBLES I USCS | GP Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&(

ENGH\IEERING, INQ 801 521-5771 Salt Lake City

801 374-5771 Provo

1435 West B20 North, Provo, Utah 84601

PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
HOZEHES COARSE | FINE COARSE | MEDIUM | FINE sy @8 Gy
15" 12" 10" 8" 6" 4" 32 WLt Fpro R 4 g 10 % 20 30 40 5060 80100 140 200 325
oot 11t R R A S S R AR R f
ATTERBERG LIMITS
\' Liquid Limit = Not Determinable=
g Plastic Limit = Non-Plastic
h Plasticity Index -
\ * gcecording to ASTM 4318-11.6
80 \ |
N |
\\ |
80 B
N\
N\
\\
40 \H\.\
h“"“—--...,___h‘ ‘J
] —
‘m\\‘\
20 \w
-9 ¢
Mlina
0
4 3 2 100 5 3 d 10 5 4 3 2 1.0 5 4 3 2 01 5 4 2 0.Mm 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/16/09 TO 6/26/09
Location WASHINGTON COUNTY, UTAH Technician J. LINDO, S. NEIL
Sample No./Dépth | TEST PIT AB-15 AT 4 Procedure PLAIN WATER
Material Deséription | SILTY GRAVEL W/SAND \ usc.s:\ M ~ Méthod ASTM C17, C136, C566, D422




PERCENT FINER BY WEIGHT

R B&(5

ENGINEERING, INC, 801 521-5771 Salt Lake City

1435 West B20 North, Provo, Utah 84601
801 374-5771 Provo

PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
COBBLES COARSE | FINE COARSE | MEDIUM | FINE SIEI O3 S5
BU12U 10" 8 6t 4 3t 2v W 1 Y W% 4 810 6 20 30 40 5060 80100 140 200 325
1
oot 1t ] i (IR : [ T R R [
“‘\1\ ATTERBERG LIMITS
Liquid Limit = 20
Plastic Limit = 15
Plasticity Index = 5
N\
80 \!\ I
l\ '
'\\
.\
60 N
N
\.\\.\
40 =
“"--..,__‘.\ .
s
\‘\
\\\
20 N
!\.‘“.-_
0 g
han Y
T—.‘_-.\\.\‘
0
4 3 2 100 5 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6717709 TO 6/26/09
Location WASHINGTON COUNTY, UTAH Technician M. JOHNSON, S. NEIL
Sample No./Depth TEST PIT AB-15 AT 9' Procedure PLAIN WATER
Material Description | SILTY CLAYEY GRAVEL W/SAND | USCS?3II GC-GM ~ Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

100

80

60

40

20

RB&(5

801 374-5771 Provo

1435 West 820 North, Provo, Utah 84601

ENGINEERING, INC‘ 801 521-5771 Salt Lake City PRO\JECT NO 2004080072
SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
SUEERES COARSE [ FINE COARSE | MEDIUM [ FINE SIGI Ol ERAr
15" 12" 10" 8" 6 4 3v 2" Lt 1t ¥ B 810 B 20 30 40 5060 80100 140 200 325
TR T T T T O S S S AR
\I.J ATTERBERG LIMITS
\ Liquid Limit = Not Determinable=
\ Plastic Limit = Non-Plastic
\ Plasticity Index =
\Ill = according to ASTM 4318-11.6
\\
\\
N
N,
T
™~
\\\.\
\1\
'--.._\HH
® “%HM\.\
~a—
@
—e
'\k
T e Y
4 3 2 100 5 3 2 10 5 4 % 2 1.0 5 4 3 2 01 5 4 2 0.01 5 4 3 Z 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/17/09 TO 6/25/09
Location WASHINGTON COUNTY, UTAH Technician K. MARTINEZ, S. NEIL
Sample No./Depth | TEST PIT AB-16 AT 4' Procedure PLAIN WATER
Material Description | SILTY GRAVEL W/SAND | uscs | oM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

R B&(5

1435 West B20 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Sait Lake City

PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
GOEELES COARSE | FINE COARSE | MEDIUM | FINE SULI (Ol CLA3
5" 12" 10" 8" 6" 4" 3" 2" I[/g" " ¥ '/2" " 4 810 6 20 30 40 5060 80100 140 200 325
100* i Y 1 + * * * \} h A * 3 A
™~ ATTERBERG LIMITS
\ Liquid Limit = 25
Plastic Limit = 18
R Plasticity Index = 7
80 \
60 \
.-..\\
N
40 -
~~L|
N
20 .
‘U\‘N\‘
\O\\.\‘\.—
""—-—-.._._‘_
1 B
0 T Te—e
4 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/17/09 TO 6/24/09

Locaotion WASHINGTON COUNTY, UTAH - Technicion J. LINDO, S. NEIL

Sample No./Depth | TEST PIT AB-16 AT 6' Procedure PLAIN WATER

Material Description | SILTY CLAYEY GRAVEL W/SAND | USCS ! GC-GM Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB &G 1435 West 820 North, Provo, Utah 84601
801 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

SIEVE ANALYSIS (GRADATION)

PROJECT NO.

200408.007.2

|

GRAVEL SAND
COBBLES COARSE [ FINE COARSE | MEDIUM | FINE SIS (SR Elei
15" 12" 10" 8" 6" 4" 3 2 W Y R 4 810 6 20 30 40 5060 80100 140 200 325
100** Y A * A “--..+ + * + T 1 + L +' i
ATTERBERG LIMITS
\ Liquid Limit = 19
- Plastic Limit = 13
(] i
Plasticity Index - 6
80 !\
60 \\\
\____
““I\\
N
40
N
20
e
“t\
\‘\
. et
4 3 2 100 5 3 2 10 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY “Date 6/16/09 TO 6/22/09

Location WASHINGTON COUNTY, UTAH Technician S. NEIL

Sample No./Depth TEST PIT AB-16 AT 10 Procedure PLAIN WATER

Material Description | SILTY CLAYEY SAND W/GRAVEL |:uscs | sc-sm ‘Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB &G 1435 West B20 North, Provo, Utah 84601
801 374-5771 Provo

SIEVE ANALYSIS (GRADATION)
GRAVEL SAND
COEELES COARSE l FINE COARSE | MEDIUM | FINE SULU QU LA
512" 10" 8" 6" R L S L AR 4 810 % 20 30 40 5060 80100 140 200 325
100+ ! Y _=% + * + * * + + [ + * ‘} Y A L
~e._ ATTERBERG LIMITS
Liquid Limit = 19
- Plastic Limit = 16
“‘--‘.._H Plasticity Index = 3
"h\
80 \‘\-—"‘-—-——__-_
N
\\
60 \
40 \
N\

- Y
—8—

4 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 3 2 0.01 5 4 3 Z 0.001
GRAIN SIZE IN MILLIMETERS

Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/18/09 TO 6/29/09

~ Location WASHINGTON COUNTY, UTAH Technician G. PEASLEE, S. NEIL

Sample No./Depth | TEST PIT AB-18 AT 3' Procedure PLAIN WATER

Matéerial Description | SILTY SAND | uscs:| sm - Method ASTM C117, C136, C566, D422




PERCENT FINER BY WEIGHT

RB&G 1435 West B20 North, Provo, Utah 84601
B01 374-5771 Provo

ENGINEERING, INC, 801 521-5771 Salt Lake City

PROJECT NO.

200408.007.2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
CORBLES COARSE | FINE COARSE | MEDIUM [ FINE SILY OF ClLay
150127 10" 8 6" 4" 3¢ 2 hr o Y Y% 4 8 10 % 20 30 40 5060 80100 140 200 325
1 S N S § ! | t 9 r r
100
\J‘k ATTERBERG LIMITS
\‘\ Liquid Limit = 22
. Plastic Limit = 18
. Plasticity Index - 4
80 \‘\‘\\J
\\M.‘
“‘\“Mx\.\
60 o
e
m‘\x
N
40
20 \\
‘\
®—g-
"\k
L
——g.
-.._‘__
1\
0 4
4 3 2 100 5 4 3 2 10 5 4 3 2 1.0 5 4 3 2 0.1 5 4 2 0.01 5 4 3 2 0.001
GRAIN SIZE IN MILLIMETERS
Project HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY Date 6/22/09 TO 6/24/09
Location WASHINGTON COUNTY, UTAH Technicion D. WALKER, S. NEIL
Sample No./Depth | TEST PIT AB-18 AT 10' Procedure PLAIN WATER
Moterial Description | SILTY CLAYEY SAND W/GRAVEL |§EU$ch? [ SC-SM Method ASTM C117, C136, C566, D422




PERCENT FINER (by weight)

RB&C

ENGINEERING, INC.

90% -

80% -

70%

60% -

50%

40% -

30%

20%

10%

0%

Hurricane Cliffs Reservoir Sites, After Bay
09-AB1

SIEVE ANALYSIS (GRADATION})

GRAVEL SAND

COARSE | FINE COARSE] __MEDIUM | FINE 4 ST ORGLAY
8 . .. = e ] = 8 g 2 o 8 3
s s s T ¥ QD S S S S s © S S S S
M N+~ & & z z =z = Z o o o o o
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)

—a—5't0 6.5
LL =24
PI=6

—a&—10'to 11.5'
Non Plastic

—4&—25't0 26.5'
LL=30
PI=9

—8—40'to 41'11"
Non Plastic

--®--55't0 56.5
Non Plastic

--0--70'to 71.5'
Non Plastic

—e—192' to 193’
Non Plastic



PERCENT FINER (by weight)

RB&G

ENGINEERING, INC

Hurricane Cliffs Reservoir Sites, After Bay
09-AB2

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
COARSE | _FINE | COARSE] _ MEDIUM | FINE SILT ORGLAY
8 . .. 0w ° g = 8§ 3 S 2 8 3

= 2 2 T . ¥ N9 ] o o [o] o 9 S S Q =
1000/'6':2\1‘—:—«> - ™ =z =z P = Z O o (=} o (=]

. .
90% -
80% -
70% -
60% -
50%
40% -
30% -
20% -
10% -

0% . : -

100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)

——5106.5
Non Plastic

—&—15't0 16.5'
Non Plastic

——25'10 26.5'
Non Plastic

—8—129'to 129.5'
Non Plastic



PERCENT FINER (by weight)

RB&G

ENGINEERING. INC.

100%

90%

80% -

70% -

60%

50% -

40% -

30% -

20%

10% -

0%

GRAVEL

Hurricane Cliffs Reservoir Sites, After Bay
09-AB3

SIEVE ANALYSIS (GRADATION)

SAND

COARSE [ FINE COARSE | __ MEDIUM | FINE SILT OR CLAY
& o < e g S & g S 9 N =
- S 5 S S s © S S S S
0o N+~ =B <& P pra pd =z Z o o o o (=]
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)

—&—10'to 11.5'
Non Plastic

—a—15'10 16.5'
LL =31
Pl =17

——130'to 132'
Non Plastic



PERCENT FINER (by weight)

ENGINEERING. INC.

Hurricane Cliffs Reservoir Sites, After Bay

09-AB4
ANA RADATIO
GRAVEL SAND
COARSE [  FINE COARSE| _ MEDIUM | FINE | SILT OR/CLAY
g g E £ g 1 £
& L L. < S g S ) S 9 & =
= = = : = -S EQI ?E d O [=] [o] d o o Q o (=]
T ® N~ 8 & =z z = z Z o o (=} (=] =)
100% - Ve =
"‘ = ) -
90% - a2,
80% -
70% - .
. °,
- ‘
60% - A .
50% - S ©.1t e
- -
40% - e
30% - b
20% -
10% - A
0% | _ |
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)

—a—5'106.5
Non Plastic

——25't0 26.5'
Non Plastic

—a&—40"t0 40.3'
Non Plastic

—8—60' to 60.8'
Non Plastic

--®--103to 104’
LL=29
PI=7

--0--110'to 111"
LL=25
Pl=7

—e—115.5'to
116.5'
Non Plastic

—e—133"to 134’
LL=25
Pl=4

-- & --150'to 151
Non Plastic

-- & --160"to 161'
LL =40
Pl =16



PERCENT FINER (by weight)

100%

90%

80% -

70%

60% -

50% -

40% -

30% -

20%

10% -

0%

RB&( Hurricane Cliffs Reservoir Sites, After Bay
09-AB5

ENGINEERING. INC.

SIEVE ANALYSIS (GRADATION)
SAND

GRAVEL

[ COARSE |  FINE___ | COARSE| _ MEDIUM | FINE SILT OR CLAY
=] E E E E E —a—0'to 1.5
(=] 'to 1.5'
~N ) L < =4 g 2 & S e Py N 5 LL=18
B T - g S ) o s 2 S S S S PI=3
T O N~ —® & z 4 = =z Z2 o o o o o
—8—5'106.5'
LL =40
Pl=8
—a—20'1021.5'
Non Plastic
—&—295'to 100"
LL=22
Pl=4
-- @ --245' o 250'
Non Plastic
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)



PERCENT FINER (by weight)

100%

90% -

80% -

70% -

60%

50% -

40%

30% -

20%

10% -

0%

RB&(5

ENGINEERING. INC.

GRAVEL

Hurricane Cliffs Reservoir Sites, After Bay
09-AB6

SAND

SIEVE ANALYSIS (GRADATION)

COARSE |  FINE COARSE | MEDIUM | FINE SILT OR CLAY
3 £ £ £ E £
(=)
N _ o < ‘9 3 \9 8 8 8 8 8 5
s s =T . ¥ NB S S S S s S o S S S
T M N~ +~ @ = ® pd z zZ z Z o = =) o (=]
! c-‘@-‘_
»,
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)

—&—5'1t06.5'
LL=21
PI=3

—&— 15 {0 16.5'
LL =28
Pl =11

—a—25't0 26.5'
LL=29
Pl=1

—8—35'to 36'
Non Plastic

--®--50"to 51.5'
Non Plastic

-0 --155'to 160’
LL=39
Pl =20

—e— 165" to 170’
Non Plastic



PERCENT FINER (by weight)

RB&(5

ENGINEERING. INC.

100%

90% -

80%

70%

60%

50% -

40% -

30% -

20% -

10% -

0% -

Hurricane Cliffs Reservoir Sites, After Bay
09-AB7

SIEVE ANALYSIS (GRADATION})

GRAVEL SAND
COARSE | FINE COARSE| _ MEDIUM | FINE SILVORCLAY — 51065
: ¢ £ o§ g &
(o] (o] =
S S = S o o 0 ~ -
- . 38 8 g 8§ & _,
S S > > > y g
2 z b4 zZ o S o o S LRoNIES
LL =34
Pl =19

100

10

GRAIN SIZE, D (mm)

0.1

—&—25't0 26.5'
LL =40
Pl =12

—8—45't0 45.75'
Non Plastic

--®--75t0 76"
LL =43
Pl =14

--0--160'to
160.5'
LL=23
Pl =10

—e—165.5'to
166"
LL=20
Pl=3

—e—260'to
260.5'
LL=27
PI=8

--®--270'to
270.5'
LL =26
Pl=6



PERCENT FINER (by weight)

RB&G

ENGINEERING, INC

100%

90%

80% -

70% -

60% -

50%

40% -

30%

20% -

10% -

0%

Hurricane Cliffs Reservoir Sites, After Bay

09-AB8
A 4! RADA ()
GRAVEL SAND
COARSE | FINE COARSE | _ MEDIUM | FINE SILT OR LAY

(=]
8 . .. < 2 g = &g S 8 g 3
s . T . X WD S S o S s © S S S S
O N+~ -8 O z P pd e Z o =) =} o =]

‘ﬁ:..:..'...__.__"._....._'
o,

e

100 10 0.1 0.01 0.001

GRAIN SIZE, D (mm)

—&—25t0 4
LL=28
Pl=1

—a—75t9
Non Plastic

—&—15'10 16.5'
LL=18
Pl=3

—8—25't0 26.5'
Non Plastic

--®--30'to 31.5'
Non Plastic

--0--57"t0 58'
Non Plastic



PERCENT FINER (by weight)

RB&G

ENGINEERING. INC.

100%

90% -

80% -

70%

60%

50%

40% -

30%

20% -

10%

0%

Hurricane Cliffs Reservoir Sites, After Bay
09-AB10

SIEVE ANALYSIS (GRADATION)

GRAVEL SAND
COARSE | FINE COARSE] _ MEDIUM ] FINE ] SILTOR CLAY
8 . L. = e S ° & 3 2 9 8 5
- ) o S o =3 g © S S = S
O N+~ 83 = b4 z =z Z Z o =) =} o o
‘.“l
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)

—a—25t0 4
Non Plastic

—m—751t9
Non Plastic

—a—10"to 11.5'
Non Plastic

—8—20'to 21.5'
Non Plastic

--9--30"to 31
Non Plastic

--0--40't0 40.75'
Non Plastic
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Povos Jdowse

TP 2008040072 HURRICANECLIFFSAFTERBAY TP.GPJ US EVALGDT 7708

TEST PIT LOG TEST PIT NO. AB-01
PROJECT: HURRICANE CLIFFS SITES - Y l SHEET 1 OF 1
CLENT: W.CW.CD. PROJECT NUMBER: _200804.007.2
LOCATION: N:205.131 F:4,104,843 DATE STARTED:  _6/8/09
DIGGING METHOD: _CAT 345 TRACKHOE DATE COMPLETED: 6/8/0%
OPERATOR: _INTERSTATE R ommeate i 0, Qetenac S.Sulmmu_ﬁw—_ﬁ} GROUND ELEVATION: NOT MEASURED
DEPTH TOWATER -INITIAL: ¥ _DRY AFTER 24 HOURS: X LOGGED BY: _J. BOONE
Sample .| Atter. | Gradation
- i - A EHERER
" &l sw | yses Material Description &% E HEHEE R
o > 2
§| Leoone _ 5125|388 5|g| &
e Y GRAVEL , €14, Fan bo (1. i)
ol trewn) Go-1el cy;wt, ".-u’vlni
LG 1020w Jamaleg le. du wreds poaid
: GM (‘&r!ul} ‘(‘l Utﬁ 3“\}( CQES\)
AN |t redbrowm, sighty “lin 2% ol [112:3] 4.
e l‘cf;\ML et £ "S\J‘Leli,';i: goit;;: qpradlys 1123] 43 NP |50 |20 | 21 |Proct
. 1018 pai et \:«i : pod. conente W5
-. J (‘D{br i {Uv{/wa5(7 ——
= A
§ SILTY GRAVE L:Wfs?zlfﬁ
W approx. 15%
-%‘q GRAveL, il Lo, ¢ed )il
Q' 'Drwf\ (;0 3"0{, 5”‘"{ SU&J?L(
""5 b ij dirmcled, linsbone
As aM mﬁwﬂy thuﬂ- Mod censel) )ah) ‘aD 112.5| 53 7
“.q‘ "‘&Jn}uan uou w.)f) ’
L) G P i 20
"1_. L0 ‘p'-ar[. 4o 5[(31.1 “”‘JJ}
'.;a" Fﬂlwml e degosin ((iﬁ?}
E{
& ] GR_“VEL Sllt w/(.[-‘ [g 5,,,
3 s M red-brown, skghify mokst, WJJS(‘\‘DH;J-‘\ 8‘\%# (r,-\(k 6.5
54 very denss by o
Bag ) consol J.»h-l ,50 <48 o spen
h A - U5 i f,bg(yh.( le. Jtu((
A4 (E Aoy £ ﬁ-[r‘! \s-’.lslq‘)
Aas TY GRAVEL W/SAND
q § slightty cementad
i
MRS Lravet, N Ll ez,
'g ol wmm brewn b r(—i’,\:;? c;/co,}“ v = NP1 63 (1720
Nt
-1
25—
GEND: OTHER
= COIWDH

LEGEND: i s E
DISTURBED SAMPLE [l Buge! b o CT = Consaidstion
DS = Direcl Shear
UU = Uncorsofidatad, Undrainad
CU = Canacldaled, Undrainad

ENGINEERING. INC. B s




- UNDISTURBED SAMPLE

TEST PIT LOG TEST PIT NO. AB-02
PROQJECT: HURRICANE CLIFFS RESERVOIR SITES ~ AFTERBAY SHEET 1 OF 1
CLIENT: W.CW.C.D, PROJECT NUMBER: _200804,007.2
LOCATION: _N:295,121 E:4,104,593 DATESTARTED: 6/8/09
DIGGING METHOD: _CAT 345 TRACKHOE DATE COMPLETED: _6/8/09
OPERATOR: _INTERSTATE GROUND ELEVATION: _NOT MEASURED
DEPTHTO WATER -INITIAL: ¥ DRY AFTER 24 HOURS: X LOGGED BY: J. BOONE
Sample | Atter. | Gradation
E‘“—Dﬁ{;‘“g g Material Descripti §g§§§§£§§
@ || 2 |2E] s aterial Description § i B2 B e e
gL i G FIHEEHE
20
4
ol
o SILTY GRAVEL W/SAND
s P approx. 15%-20% cobblas
o oy Lrciomaxwy 1083| 26 | |nP{41[30]20
35
2
10—
- GP-GM | red-tronn, oy, very denss 120.8| 3.3
e
%
p-
:,- GRAVEL W/SILT & SAND
15—.C approx. 25% cobbies, slightly camented
% GP-GM | rechbrown, iy, very denss A A 19| [Np|74| 15|11 |Proct
_a;" GR UE‘L-,S‘A.-\J“&.SI“‘}!
s WM\:’-L‘ l'nh-\ﬂ'\:, Ho-S 5% ;-ewrj.,
g 5 10-15% cebble, m:‘ovﬁ f
[ I 5. -4 . . .
| L
d e ‘
6L £
2 2=
5 1 GPGM | red-brown, dy, very derse 23
g
% 4
g 26—
2 N
o
g . A
LEGEND: /
DISTURBED SAMPLE TR deipie O < Coraciiion T
DS = Direct Shear
UU = Unconadlidaled, Undrained
ClU = Consoldstad, Undralned
HYD = Hydrometer




TEST PIT LOG TEST PIT NO. AB=03
PROJECT: _HURRICANE CLIFFS RESERVOIR SITES - AFTERDAY | SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: _200804.007.2
LOCATION: _N:294,872 E:4,104,572 DATE STARTED: 6/B/09
DIGGING METHOD; _CAT 345 TRACKHOE DATE COMPLETED: _6/8/09
OPERATOR: INTERSTATE GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INfTIAL: Q-_ERY AFTER24 HOURS: ¥ LOGGED BY: _J. BOONE
Sample —| Atter. | Gradation
Elav, 5 o ' % £E -5 gls g ;g
s Dﬁ%"' g gé 8 | uses Material Description 58|85 g 2 E £ 7 g
- Legend > - i
é Q é 5 g & E g%
SANDY SILTY CLAY W/GRAVEL
o C.cos,
CLML | R redbrown, dy 1104 6.4 |22 4 |16 |34 |80
R Votenbial hpried sl barimen
Ve “"/7?\51—1:45( T CelOy
(3
o
%
e
3
5
107 GRAVEL WISILT & SAND
' GP-GM | Rredbrown,dy, densa SNy plastic, 1053 than 10% cobbles 149361 55 124 | 3 [6a |27 |10
e Cal0s rhids, Sesg T4 v L ;
-4 . (& 0ed broven ;A .‘m;,d.r;
: Fehunaelar obhls, 10-20%
B 1 o e 1
3 - __H“F’__:_.___;—,.-_I—I:—/d:gf‘—}'?'({._,_H_-'fv.'_a":__'\.l_'_(”;'-fi'?f"/ff’- E p AN |
: P ] gt o ree o] (U] -
16-~1&.
. § s
v Cr\yeel + Tates Frm: Fofitp
‘0: | o <ft SpRil Pefe ] Vs I:{? ?-:ﬂl_" VAW Py I
P N to sl
g oIy \ - sht.-\" \ 3?{ E?Q
= i by K
3 C \‘ / c/&ﬂrw
& 20 b o
e o [z | e
g ..)o_ : SILTY GRAVEL W/ISAND
E iyl gypsum throughout, slightly cemented
i " e
e Ligfe \
B ' TR
g 25—{4f
%‘ p GV | R b, oy, iy deatan 74
g B
S -]
o
PJ
LEGEND: :

RB&( % DISTURBED SAMPLE [ Budet =———Tipe of Sampe GT = Conscieiaton
B3 = Difect Shear
Ul = Unconsolidated, Undralned

ENGINEEMNG, INC UNDISTURBED SAMPLE [X]




TEST PITLOG

TEST PIT NO. AB-04

CLIENT: W.CW.CD.

SHEET 1 OF 1

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

LOCATION: N:284,577 E:4,104,543

DIGGING METHOD: _CAT 345 TRACKHOE

PROJECT NUMBER: _200804.007.2
DATESTARTED:  6/g/00
DATE COMPLETED: 6/9/09

OPERATOR: _INTERSTATE GROUND ELEVATION: _NOT MEASURED
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: _J. BOONE
Sampla & After. | Gradation P
ElevDepﬁlE'“ :9%=§§A§§
- [Porth) 8 1ol Ef oo Material Description SE|85| 5| 2| S| &I &
CREURE SN uscs 0815213l 5| 3| 2| 3| 2
Fl g | Lesed 5 |1=8|2|B|E|5|8| 8
M AEIRAE
0 -] O (7]
IL'T sy o, S
"'t 5‘w¥\t>' Sy r{o‘f‘tfs i,:_f
PEIY SLAVEY SAND
gypsum, gravel seams, pinhole
slructure Vulcmua oed m)
N %fl‘ 'c-r 5‘ wt e 61-;(( g
SCSM | R red-brown, sightiymoist 3 4,,&,,,," P BRI Lesals ﬂ,b;‘ 798 [10021| 4 | 3 |51 (46 CT
eKy
Ted-brows & black, dry gﬁﬁﬁ‘i}cw W?gRiSEOl{.JILHDAEFRR?)éN
g 58
very dance u’—ajnmantox%m M comende).
colivn dorive Mu] loess JISU'\J
aad fre !5tl"l l'ze WY PR
311 "‘QJ- '44.'5 ﬁ-t
FRACTURED BASALT BEDROCK
red lean dlay infilling, less fractured
widepth, small vugs In basalt
Trackhoa refusal at 13°
15—
g
4 -1
g i
gﬁ 20—
S N
£
,_ _
]
EL —
§ 25—
% N
S
g T A
& =
1 DIS‘I'URI;EDSAMPLE Quckot < Tapeol :m; k
RB&G = S
ENGINEERING, INC, UNDISTURBED SAMPLE

T




TP _200804.0072 HURRICANECUFFSAFTERBAY TR.GPJ US EVAL.GDT 7/7r8

R B&(s

ENGINLERING, INC,

UNDISTURBED SAMPLE

TEST PIT LOG TEST PIT NO. AB-05
PROJECT: _HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: _200804.007.2
LOCATION: _N:294.971 E:4,104,681 DATE STARTED: 6/10/09
DIGGING METHOD: _CAT 345 TRACKHOE DATE COMPLETED: _6/10/09
OPERATOR: _INTERSTATE GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INTIAL: ¥ DRY AFTER 24 HOURS: X LOGGED BY: _J. BOONE
Sam | Atter, | Gradation
o [oaptn|-§ | [ T IR HHERER
. E 0y 0“ N
3 || 8 Loowo EHEFIHEEE
g - o|© g
= ~ | a 77}
PN T £ Be nl *
y Wiy FREtg e
P brcel comti b el fouen - —
=l : ) e dn i e 3'""‘1 vl e g
7 ﬁ ] osbbl el ch."o-srl ¢
q t <loOys ol)
wal
g “‘ vazl—, 39.‘\43‘{‘, w‘!.fov‘\-t. s.g ,Lj
' GM | I redbeown, dy dense SILTY GRAVEL W/SAND 118,7) 40 |21 | 2 |60 |22|18
5—pAAC slightly plastic y
- ls brewin } Sul"*“-'@)h"r} H0-Ldh
"5" Yrowe § 2 Zewm v a;pl{. ‘sa'u;r.«ar]'
S f“‘l&a";‘ h.k); [-2 v”:tlt 'h'd\"
Ayl koelzons with (aevense) fines 1 Gl
"‘.s Goakinas, Shoge T 5 SOME LPlon;
"“ little besalt ! Allyyial Cun CQR4E
it -
1021 b8 SM | rec-browm, dry, dense SILTY SAND W/GRAVEL 1105| 40 (20] 2 (22|60 18
| slightly plastic
i (GROWEL, Sendu , wi comes It
] ‘:Jj'g\\ L'rih-n\l wu{p;ﬂ)&l(-ldfv)/
o, a'ndci.b cm\tw\t) ; .f:,dL AR 55“
4 Strvedit Ta malks i ) 0]
T f‘vbmw\d"d C-ol-b(-r-s_, ls. “.“w‘)}
SILTY GRAVEL W/SAND
L slightly plastic, less than 10% cobbles,
ﬂ-- ., very dense st 14'
: (Dabris £l finncldy
3 G mnmw 22 |21 3 |85 |30 15
20—
E : Bucket ~a—— of Comgyeasion
DISTURBED SAMPLE 3
o m—" o G = o




TP_200804.007.2 HURRICANECLIFFSAFTERBAY TP.GPJ US EVALGDT 7/7/08

TEST PIT LOG TEST PIT NO. AB=06
PROJECT: HURRICANE GLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT; W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: _N:285.008 E:4,104,787 DATE STARTED: 6/10/09
DIGGING METHOD; _CAT 345 TRACKHOE DATE COMPLETED: _6/10/09
OPERATOR: INTERSTATE *‘C&W\#'fk{} S:S\n\)cfr\um\ G/ LD Nopth, be_u GROUND ELEVATION: OT MEASURED
DEPTH TOWATER-INMAL: ¥ DRY " AFTER 24HOURS: Y LOGGED BY: J. BOONE
Sample ~| Atter. | Gradalion
»; g_|e8 AHEEE g
Eav. [Oephl 3 1ol E]| Bee Material Description S HEEEE N
() | (M. & _ Uscs 2| 5| ® &\
=1 8| Legend E ] E B E o
© E 6|%|2
‘g‘nﬁsz, 0 ‘_r':’md * 210 en
- o by ek SN B
LG gapesad ) SICT] aralvelll ; oy
N, ricbeown, SILTY CLAYEY GRAVEL WISAND AL Y I 1 Tt o
_________ GRAVEL, sacdim, sty sdb-tan]
5 o. R, b i ALY, fﬂti-w y ;T, iy :{'—0‘“
: fanmeter ; Col a .
Y (I o Si-:;, gyl ‘gg:w"ﬂ ”:::M""‘ 1209| 84 |21| 3 |49|34 |20
FEAC bet 1“’ ( ' ’-d
98 SILTY GRAVEL WISAND s
. slighlly plastic, less than 15% cobbles
&
10—k il
—g
B M |Downsigitymost g Ty SAND W/GRAVEL 104.0[ 713 - NP 34 |39 | 27 |Proct
T “Mti' W%vmiv?:f 23'20 m C-;
af- ’ \ ’ (2
A (éé'ﬁma‘w,‘ vv\oj, cmw\fj; ko baud E
B Chanad J )
15-$F gosit) <
1 :. \ J oy g
pC
SafNe o 5
. SILTY GRAVEL W/SAND —
d: 2 GM | redheown, doy, very dorse. sy cmanted, cobbles increasing &
;0,' ’ Widepth Q?.ﬂVE'L, Ga‘H‘J; rJJ:{L
B : Bressn ; well dvn;;!a‘)akf\;pa;.
20_")‘- P ?4 I’-uﬂ}. L(ww Lminet fn(ﬂj
i (Drs Blov furag i)
_h.: '_d
25—|
DISTURBED SAMPLE [l Buckel=——Typo of S . g eramn
0.45 a————Torvane g_w
%:Mm,mﬁ
ENGINEERING, INC. UNDISTURBED SAMPLE Y=




TP _200804.007.2 HURRICANECLIFFSAFTERBAY TR.GPJ US EVALGDT 7708

TEST PIT LOG TEST PIT NO. AB-11
PROJECT: _HURRICANE CUFFS RESERVOIR SITES - AFTERBAY SHEET 4 OF 1
CLIENT: W.CW.CD. PROJECT NUMBER: _200804.007.2
LOCATION: N:204,7568 E:4,104,998 DATE STARTED: 6/10/09
DIGGING METHOD: _CAT 345 TRACKHOE DATE COMPLETED: _6/10/09
OPERATOR: INTERSTATE GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER -INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: _J. BOONE
5 Sampls %‘ Eg gﬂg Emdauor:? ﬁ
Elev. |Depth| & = q e celdz| El Bl E&IR|E| 2
W || 2 (8] S | yscs Material Description 33 .g% HEEIEER
2 15 $| vegond 5 |=8|2| 8| E|5|8| B
4 a gl a S| 2
S|z| O b
T SANDY SILT
1t slightly plastic, pinhole siructure
h ML | red-brown, diy, dense 12| 46 |21| 3 [12[35]53| cT
]
5— GC-GM | it recbrown, dry, dense 117.7| 44 |24 | 5 |47 [39 | 14
1 SILTY CLAYEY GRAVEL WISAND
- few cobbles
BCGM | red-brown, dry, dense 1226| 33
10—
Covesf / 2. z o
DAt ser qyp A pile
CLAYEY GRAVEL W/SAND ‘
15 :
66 | R rsdbromm, dy, dense ¢ BDUNGENL GypSUM ™ 40 |27( 1161|2217
P
1P
SC | Mredbroun,dy,donss  CLAYEY SAND W/GRAVEL 25
25
E "
DISTURBED SAMPLE [Jf Bugkel ~———Typo of Sarmglo @ﬁ“ Consalicanon T
D8 = Direct Shear

R B&(4

ENGINEERING,

INC.

UNDISTURBED SAMPLE

UU = Unconsalidated, Undralned
CU = Consolidated, Undralned
HYD = Hydrometer




TP 200804.007.2 HURRICANECLIFFSAFTEREBAY TP.GPJ US EVALGDT 7/7/08

RB&G

ENGINEERING, INC.

UNDISTURBED SAMPLE

TEST PIT LOG TEST PIT NO. AB-12
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: _N:294,562 E:4,104,996 DATE STARTED: 6/9/09
DIGGING METHOD: _CAT 345 TRACKHOE DATE COMPLETED; _6/9/09
OPERATOR: INTERSTATE GROUND ELEVATION:
DEPTH TO WATER -INTIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: _J. BOONE
Sample | Alter. Gradaticn
ElevDeplh§; = §€§§§EQA§§
. = M= . clElgl=| R~
® | @ |2 |8 § LS:w USCS Material Description zg 2 é HEEE eé Fy §
= el & |”8|2| 8|8 3|8
S|la|© &
A? ik SILTY CLAYEY SAND WI/GRAVEL
Al SCSM | red, dey, very stf cobbles & boulders 1007| 50 |17 4 | 20|52 28
] SILTY CLAYEY GRAVEL WI/SAND
approx. 40% cobbles & boulders B .s=A{—
GCGM | 1 red-brown, dry, dense Ay e gy g{._“w 114.3| 35 (20| 5 [45|38 | 17
5 a1 e' 3{4{ »
| et syt
N
by L
COBBLES & BOULDERS IN SILTY
CLAYEY SAND MATRIX
1o B WWM“:? éf Ceerdy
o i )‘.JJ 3 3),}
L SJJ‘H!")UJ‘-.
ey | M brown &black, iy, very ’
dﬁ!se f 4/4'— b /( ( ‘ 24
“ S!' "’V'(/‘ AT do.rf] e ft ( ) .
15—h
.
o
| =
o GRAVEL W/SILT & SAND
Do’ GP-GM | brown, oy, densa 34 NP{62]31] 7
8¥e
o
20—,
%o
la 1
-1 J 2
B 0 Ee /C“/I' ’ Wy gorise 4
25— 5> e Mo carlh o ety
Ul ¢ » _” N tavbonat,
Colly /F?.//‘-Lu.,\
Ce })L(c; 7222
1 ;;é\Je,;y ol soul
= S g"‘v“—- 2= *l‘f
LEGEND: OTHER TESTS
o DL LY UC = Unconfined
DISTURBED sAmpLE [l Bucket = Tana of Sarm CT= Concaimon T
DS = Direct Shear
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TP_200804.007.2 HURRICANECLIFFSAFTERBAY TP,

TEST PIT LOG TEST PIT:NO. AB-18
PROJECT: HURRICANE CLIFFS RESERVOIR SITES = AFTERBAY SHEET 1 OF 1
CLENT: W.CW.C.D. . PROJECT NUMBER: ;2(_]0_804.007.2
LOCATION: N:294,547 E:4,105,662 -.DATE STARTED: "'6/10109
DIGGING METHOD: _CAT 345 TRACKHOE DATE COMPLETED: _6/10/09
OPERATOR: _INTERSTATE GROUND_ ELEVATION: . NOT MEASUBED
DEPTH TOWATER-INMAL: ¥ DRY  AFTER24 HOURS: ¥ LOGGED BY: _J. BOONE "
o Lo §; - Sample g g%‘: %ﬂer;é ;mfﬁm:\? %
(ﬂ;" Fr"t)) g g % s | uscs Material Description SE .gé 3 Bl S % ;{. -
5 1121 9| Legend 2'58'51%>§0":
& a B 8|8 2| 8
Jlg|o|¥ d
SM red-hrown, diy 927127 |19|3 |12|60|28| CT
SILTY SAND
slightly plastic, gravelly layers, pinhole
struclure
G d ./(/,5_5Y £ g N
M red-brovm, dry 101.7| 56
SC-SM nredwsn.dry.dense 42 |22| 4 |31 |46 |23
7 / SILTY CLAYEY SAND W/GRAVEL
/ less than 20% cobbles, gravels
i \ increasing w/depth, gypsum 7
\)[.'L/" u\) f,
[
15_ L 4 ‘, %
) A0
_} 3 E: i P ague” S L
D M= T j
I \|/ Bo? . o] eptt
1l SILTY GRAVEL WISAND TO SILTY - sl (Y L
...) g GMGC-GM| . , diy, verydenss  GLAYEY GRAVEL W/ D ¥ © el i
GG W% abundant gypsum 7, €& 9 I 1
e v : AR
PR \‘\‘ 3 il oM AB ol ¢
s G W e ) g - et
TR R P LA T e 3"
£k
l ¥ \_\‘,‘}’ 0 - - wu.'i Lo 8BS0 ({_ pei| oes| o el #._.,u."{"’ .
i -o“ RN I S A R CV (RIB G EA feitia 2
{ v)l/\__- -" . e wbe Uish, tarts bogam o -
7 \/hw-{n,. s:H- dgectls slra ¢
~ o KIRRV FB. A P PRI S Vg
| 25— R P ~ ]2 Sem 1/‘6: ;*, (l;avb Sl | ’
s Slie 'y hend ar et i Gif L K (O v ~
£ = AR I A g
] N T } s & En vE sk Sesderl 1 A2 .s,lu (k A 7 \7(.«
: 9 - 3 Tee Allar ! el
; ! u 1t {, [, ‘)aﬂ"
Peedeer . 23 : /R MV" paf d o
3’]_0 S }?“) 3)'9 ,:w:{},l,"l [2€ ™ ;J‘:;‘-" " %
- LEGEND: - 59*""("_',:“\,\5 THER TES]S
) DISTURBED sampLE [ 345 : Tyee o Sampla - CT = Consolidation
o5k e DS = Direcl Shear
e o 158 e PRy
{2 = -
ING] NLLI{]NG [NC UNDISTURBED SAMPLE i




TP _200804.007 2 HURRICANECLIFFSAFTERBAY TP.GP) US EVALGDT 77109

TESTPITLOG

TEST PIT NO. AB-13

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

SHEET 1 OF 4

CLIENT: W.CW.C.D.

LOCATION: N:294,759 £:4,104,790

DIGGING METHOD: _CAT 345 TRACKHOE

PROJECT NUMBER: _200804.007.2

DATE STARTED: 6/9/02
DATE COMPLETED: _6/9/09

OPERATOR: _INTERSTATE Ze s GROUND ELEVATION: NOT MEASURED
DEPTH TOWATER -INITIAL: ¥ DRY AFTER 24 HOURS: X LOGGED BY: _J. BOONE
Sample ~| After. | Gradation
Elov. E = . % g€ g 3 gle g g
o (Dot 2185 o, | uses Material Description SE|BE|3|2|%|21 5] %
%l §| toaend AEEFHHEE
r \
5T SILT, 34 it
51 ML smmné%smva aﬂ% .
i3 Shh | L b, dy, 8 stightly plastie, slight plo i |ezo| 20 [19] 3 | 14|43]43| or
AR (‘;g.3 .u-f-.nacﬁ Ay At A
,': ‘." éth. Ql'd-u‘be %3 éag ? fn—u\
" ‘¢:|5. : f'nn : MSF{-.\;? 5 ((;r.-xs '_)
'-:"'f -r{ul )
gt CLAY, | redbrown, dy, o7 —===1793| 43 |2¢]| 5|5 |se|es| cr
';%5 ~BANDY-SItTY CIAY
_;(;,_‘jw —pinholo-structuro—
¢5% 116.0| 63
o
104} SILTY-GLAYEY GRAVEL WISANDAch fy ;
P 3 fWG}bb!BS W(‘( At S tedne
GCBM | rad-brown, dry, dense “j&(}‘co:‘ § Svbioaqelest a"w'j 1228 4.0
o ‘10 .5&’?; QLM-'Q ]5 Tt
b:—k&.} l.h“«h.w), e Db.p*&vm;
Tafye (‘Dlw.}x ad)
15—{:P.
¥olo R red-beown, oy, "
3 G | R redbeosn.dy,very 53| |ne|dofas 18
i SILTY GRAVEL WISAND
5 few cobblas, slightly cemenled
i
sl .
2074 GM Rt roun, o, vy 46
_tefr p danse
-1 "
ki’ ’ k/l Q g‘/f;}/‘( 6‘05 /
l wj gt v
25—
-
._‘
. = : i [PV = Compressicn
DISTURBED SAMPLE [i Bugeet Tia ol Sanplo G = Cisicn
' - U = Unconsaiaad, Unesind
ENGINEERING, INC, UNDISTURBED SAMPLE e

3

[T
jv) A (ART

/

!
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TEST PIT LOG TEST PIT NO. AB-14
PROJECT: _HURRICANE CLIFFS RESERVORR SITES ~ AFTERBAY SHEET 4 OF 4
CLIENT: W.CW.C.D. PROJECT NUMBER: _200804.007,2
LOCATION: N:294 664 F:4,104,652 DAJTE STARTED: B9
DIGGING METHOD: CAT 345 TRACKHOE DATE COMPLETED: _6/9/09
OPERATOR: _INTERSTATE GROUND ELEVATION: _NOT MEASURED
DEPTH TO WATER - INITIAL: ¥__l_3RY AFTER 24 HOURS: X LOGGED BY: _J. BOONE
Sampla ~| Atter. | Gradation
S e §§§§§§".§§
. oo 2 gé seo | yscs Material Description ig g§ 3 2 g § F p
S [Pl | e & aégoggg
) SANDY LEAN CLAY WIGRAVEL ; min=1]
rec-beown, dry, stiff 0
G |RoRton T el -pinhole stucture Lrgetlets
DT} Srw.rcjllé, wrl bitle &4};
i CLAYEY GRAVEI.:QWISANIIIZ]):" o
a L
. 6C [ brown, dy, st s il dﬁ‘_i*‘ﬂm v, |84 (4[] 1[4
MQG
5o
LA
;6 GP | black dyy BASALT GRAVELS & COBBLES 20 NP|62|33] 5
10 1~ Bbundant gypsum, scoria?, test
b (| performed oh -4° matetial
_n6°<
D, %
e ]
10 by
N . BASALT BEDROCK
more competent widepth
Trackhoe refusal at 12
) n‘w(: C’“(‘? -
_ e
15 \/a S q}c 0
20—
25—
DISTURBED SAMPLE [l Buget <——Tapa of 8 gsm“““’m'
' %%muwﬁmw
ENGINEERING, INC., UNDISTURBED SAMPLE HD e Hikomets
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TEST PIT LOG TEST PIT NO. AB-15
PROJECT: HURRICANE CLIFFS RESERVOR SITES - AFTERBAY SHEET 1 OF 1
CLIENT: W.CW.CD. PROJECT NUMBER: 200804.007,2
LOCATION: _N:204,817 E:4,105,397 DATE STARTED: 6/10/09
DIGGING METHOD: _CAT 345 TRACKHOE DATE COMPLETED: _6/10/09
OPERATOR: INTERSTATE GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INITIAL: ¥__DRY AFTER 24 HOURS: X LOGGED BY: _J_-QOONE
Sample | Atter. | Gradation
Elov. [Depth 2 _’Eﬁéi?zgggﬁ
® | @ g? Lesg:d . Material Description 38 §§ = z 5 g 5
- 4 = § g g B8 8
3
SILTY GRAVEL W/SAND
OM | Lredbowndydese  Stene L CenLO3 ) Condeinyg 116.8] 1.9 NP 54|28 17
#n Ba'ljv-v\ of ¢ l,,slsf t-;-.pwl3
@ ; Ao ta»ﬂw@# 7 le, WW‘
GMVﬁL Satu'ﬁ, Seme Pines
GCGM | rec-brown, dry, dense 1253| 27 (20| 5 |48|34] 18
approx. 26% le, aederk
0‘!4"'/'-55 cht‘iim" ' 5*"3"
s c«r!:am.,k. b, rod orgnin
G | redbrown, dy, vey
Y SILTY GRAVEL W/SAND
veM sfightly cemented, greater than 16%
cobbles
Yaiane 5ol0d “"”wwk.su?,g‘
26—
e RO DISTURBED SAMPLE “—Twmad 2 S
RB&G =
_ . T = UnconsoSdated, Undrelned
A s g
ENGINEERING, INC. UNDISTURBED SAMPLE
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TEST PIT LOG | TEST PIT NO. AB-16

PROJEGT: _MURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEEL1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: _200804.007.2
LOCATION: N:294,816 E:4,105720 DATESTARTED: _6/10/09
DIGGING METHOD: _CAT 345 TRACKHOE DATE COMPLETED: _6/10/09
OPERATOR: _INTERSTATE GROUND ELEVATION: _NOT MEASURED
DEPTH TOWATER-INIMAL: ¥ DRY AFTER 24 HOURS: ¥ . LOGGED BY: _J, BOONE
Sample | Ater, | Gradation
Elav. (Dapth E = f E§ ililglz 9 g
A g 1olE] se Material Description SE|185| 5| 21128l 2| &
® (ﬂjﬁgs'mgem Hses o222 3 | B
il 5. & 3 % E § § 3 8
10
L
BNRE
o]
of N SILTY GRAVEL W/SAND
P greatsr than 25% cobbies ; o (o047
o GM | rec-brown, dry, dense \‘/""”3 Con a7 | |[np|49|28|16
5
3
GC-GM | red-brown, dry, denss 1142]| 44 |125]| 7 | 51|23]|26
SILTY CLAYEY GRAVEL W/SAND
‘(va:} Qtv;\ : Mot CCOs
10 . l¢,
; SCSM |redbomn,dy,denss  SILTY CLAYEY SAND W/GRAVEL  [1026| 6.7 | 18| 6 | 20 |46 |34
i
15
GOGM | roc o, dry, denes smm;evemvaw;smo
' 20—
i ¥
25
4

LEGEND:
: DISTURBED SAMPLE {#l Buckel =—— ﬂﬂfmgh
; ~a————— Torvana CT = Consolidalion
D3 = Divect Sheat
WU = Unconsolidated, Undreined
CU = Congolidated, Undralnad
HYD = Hydromaler

ENGINEERING, INC. UNDISTURBED SAMPLE




DRAFT 09-AB-1 Permeability Tests

HCH Dam Site March, 2009(Size of Hote ~ NW NQ HQ
MNH Radius {in) 1-.“ 149 ‘:l?éﬂ:
Oiam 2.938 2.88 3.782
HCH Dam Site Gage Ht Applied ricion atessn  Effective
Drill Hole DEPTH Stickup Pressure  Lws Prsswe  Pressure L H Perm. K
(ft.) psi) m _ (psi) (ft.) (ft) (ftryr)
Vertical 09-AB-1 .".' - 013 :
NW 0.0 - 50 0 5 2.50 1,037
50 - 10.0 0 5 7.50 173
10.0 - 15.0 1.5 0 5 14.00 106
15.0 - 20.0 1.5 s} 5 19.00 38
20,0 - 250 1.5 0 5 24.00 30
25.0 - 300 1.5 1} 5 29.00 11
25.0 - 350 1.5 0 10 '31.50 12
250 - 40.0 1.5 0 15 34.00 53
385 - 450 1.5 0 6.5 43.25 6,004
385 - 500 1.5 0 11.5 4575 12
385 - 550 1.5 0 16.5 48.25 7
385 - 800 1.5 0 215 50.75 34
58.5 - 65.0 1.5 0 6.5 63.25 2,947
635 - 700 1.5 0 6.5 68.25 6,008
685 - 75.0 1.5 0 8.5 73.25 9,330
735 - 80O 1.5 0 6.5 78.25 8,734
785 - 850 1.5 0 8.5 83.25 8,209
785 - 90.0 1.5 0 1.5 85.75 198
NQ 80.0 - 995 1.5 0 0 a5 96.25 227
99.0 - 1095 54 0 0 10.5 109.65 776
99.0 - 109.5 5.4 59 1 58 10.5 243.50 563
108.0 - 1195 54 30 30 10.5 168.88 190
109.0 - 1185 54 60 80 10.5 258.11 148
109.0 - 1185 54 120 120 10.5 396.57 174
109.0 - 119.5 54 60 60 10.5 258.11 181




DRAFT 09-AB-2 Permeability Tests

HCH Dam Site March, 2008| size of Hole NW NQ HQ
MNH Radisn) 147 '149 189
Diam 2.938 2.98 3.782
HCH Dam Site ) Gage Ht Applied Fricion aresisn  Effective
Drill Hole DEPTH Q| Stickup Pressure toss FPressue  Pressure L H Perm. K
(t) ' psi) (psi (ft) (ft) (ftryn)
Vertical 09-AB-2 Wi e b =Ne5 00
NW 6.0 - 10.0 0.5 0 4 8.50 127
9.0 - 15.0 25 0 6 14.50 10,721
15.0 - 20.0 1.5 0 5 19.00 26,202
20.0 - 25.0 1.5 0 5 24.00 14,817
25.0 - 30.0 15 0 5 29.00 14,306
30.0 - 39.0 0.5 0 9 35.00 1,635
HQ 39,0 - 490 27 10 8 2 10 51.32 3,527
39.0 - 49.0 27 20 15 5 10 58.24 3,746
39.0 - 49.0 2.7 10 8 2 10 51.32 3,527
49,0 - 59.0 27 30 30 10 125.93 940
49.0 - 59.0 27 60 4 56 10 185.93 849
49.0 - 59.0 27 30 30 10 125.93 940
59.0 - 69.0 27 35 35 10 147.47 409
59.0 - 69.0 27 70 15 55 10 193.62 1,127
59.0 - 69.0 2 35 7 28 10 131.32 1,332
69.0 - 79.0 27 40 40 10 169.01 750
69.0 - 79.0 27 80 80 10 261.32 373
69.0 - 79.0 27 40 40 10 169.01 354
79.0 - 89.0 27 45 5 40 10 179.01 946
79.0 - 89.0 27 90 20 70 10 248.24 1,056
79.0 - 89.0 27 45 9 36 10 169.78 1,162
NQ 1225 - 1340 27 50 50 11.5 246.33 2
122.5 - 134.0 %7 75 75 11.5 304.03 1
122.5 - 134.0 %67 90 90 11.5 338.64 1




DRAFT 09-AB-3 Permeability Tests

HCH Dam Site March, 2008 size of Hole NW NG HQ
MNH Afterbay Radius (in} L YA 1 e 1:86
Diam 2.938 2.98 37§?_
HCH Dam Site Gage Ht Applied Fricton atesan  Effective
Drill Hole DEPTH Stickup  Pressure Loss Pressus  Pressure L H Perm. K
(ftt) ' ' : (psi] (ft) () (ftfyn)
Vertical 09-AB-3 T
NW
00 - 50 5 2.50 259
50 - 10.0 5 7.50 43
10.0 - 150 5 12.50 73
15.0 - 20.0 5 17.50 15
20.0 - 25.0 5 22,50 81




Vertical

09-AB-5

HCH Dam Site

DRAFT
MNH
HCH Dam Site
Drill Hole DEPTH
(ft)
09-AB-5 HQ
NW 0.0 - 5.0
5.0 - 10.0
10.0 - 150
15,0 - 20.0
220 - 250
240 - 345
HQ 345 - 445
445 - 545
545 - 64.5
58.4 - 645
58.4 - 64.5
584 - 645
645 - 745
64.5 - 74.5
645 - 745
745 - 83.3
745 - 83.3
745 - 833
845 - 945
845 - 945
845 - 945
945 - 1045
94.5 - 1045
945 - 1045
104.5 - 1145
1045 - 1145
1045 - 1145
114.5 - 1245
1245 - 1345
129.0 - 1345
1345 - 1455
1455 - 1545
1545 - 164.5
164.5 - 174.5
164.5 - 1745
164.5 - 1745
1745 - 1845
1745 - 1845
1745 - 184.5
1845 - 1945
193.5 - 204.5

Gage Ht

Applied

Stickup  Pressure

6.4
33
6.4
6.4

6.4

20

20

20

20

20

30

50

100

50
100
50
50

20

Permeability Tests
May, 2009

Friction

Loss

11
20

20

20
20
20
20
20

16

20
20

Artesian

Effective

Presswrs  PTESSUrE

50
83
50
50
50

30

L
(ft)

Swooo

10

10

5.5

11

10
10
10
10
10
10
10

11

Radius (in) S
H Perm, K
() (ftfyr)

2.50 568

9.00 574
14,00 3,936
19.00 10,875
25.00 6,194
35.75 2,644
43.69 4,621
67.54 3,470
66.00 3,616
121.64 8
190.87 204
121.64 11
133.59 156
191.28 243
133.59 174
154.51 332
223.74 447
154.51 166
188.21 44
234.36 65
188.21 52
152.05 794
1756.13 861
162.05 794
185.13 364
254.36 730
185.13 714
125.90 1,899
135.90 1,708
135.05 2,701
146.40 1,489
156.40 1,639
198.21 1,124
291.28 351
367.44 619
291,28 354
301.28 431
414.36 327
301.28 331
265.13 893
205.40 1,072

3.782 DHQ3
2.938 rockbit

opened up

max flow

max flow

max flow

max flow

8| max flow

back pressure



DRAFT 09-AB-5A Permeability Tests

HCH Dam Site April, 2009

MNH Radius (in)

3,782 DHQ3
2.938 rockbit

HCH Dam Site
Drill Hole DEPTH
()
Vertical 09-AB-5A HQ

Gage Ht Applied Ficion atesian  Effective
Stickup  Pressure ioss Presswe  Pressure L H Perm. K

ns

NW 0.0 - 5.0 5 2.50 465
5.0 - 10.0 5 9.00 29
100 - 15.0 5 14.00 369



Vertical

09-AB-6

HCH Dam Site

DRAFT
MNH
HCH Dam Site
Drill Hole DEPTH
(ft)
09-AB-6 HQ
NW 00 - 50
5.0 - 10.0
10.0 - 15.0
15.0 - 20.0
20.0 - 250
25.0 - 30.0
30.0 - 35.0
35.0 - 40.0
40.0 - 45.0
450 - 50.0
50.0 - 55.0
NW 53.5 - 60.0
60.0 65.0
HQ 655 - 74.0
65.0 - 74.0
65.0 - 74.0
69.0 - 79.0
69.0 - 79.0
69.0 - 79.0
79.0 - 89,0
79.0 - 89.0
79.0 - 89.0
89.0 - 99.0
89.0 - 99.0
89.0 - 99.0
99.0 - 109.0
109.0 - 119.0
119.5 - 129.0
129.0 - 13%.0
139.0 - 148.8

Gage Ht

Stickup  Pressure

Option 2 north dam

Applied

0
0
0
0
0
0
0
0
0
0
0
0

26
46
26
50
50
64

64

20

20

Friglion

Loss

20
20

20

Arteslan

Pressure

Permeability Tests

May, 2009

Effective
Pressure

[oleloRooleNe Ne oo NoNol

L

9.5

10

9.756

Radius (in}

116.89
123.56
116.64

135.90
182.05
135.90
201.28
288.98
201.28
243.59

315.13
243.58

126.15
135.90

145.78

1,912
1,759

1,671

3.782 D hq3
2.938 rockbit

scona no test
scoria no test



DRAFT 09-PH-7 Power House Permeability Tests

HCH Power House May, 2009 [ 8782 DHQ3
MNH Radius (in) 1.47 2.938 rockbit 2.938 2.98 NQ
HCH Power House Gage Ht  Applied Frcton atesan  Effective
Drill Hole DEPTH RLQ Stickup Pressure iloss FPrewwe Pressure L H Perm. K
(ft) ) (psi)  (psi) (psi) () U] (ftiyr)
Vertical 09-PH-7 = Water fablef 0TS 7

NW 0.0 - 50 0.0 0 0 5 2.50 882
50 - 10.0 0.0 0 0 5 7.50 95

10.0 - 15.0 0.0 0 0 5 12.50 156

15.0 - 20.0 0.0 0 0 5 17.50 211

200 - 250 0.0 0 0 5 22,50 35

250 - 30.0 0.0 0 0 5 27.50 71

30.0 - 350 0.0 0 0 5 32.50 34

35.0 - 40.0 0.0 0 0 5 37.50 149

400 - 450 0.0 0 0 5 42.50 79

450 - 50.0 0.0 0 0 5 47.50 989

50.0 - 550 0.0 0 0 5 52,50 790

55.0 - 60.0 0.0 0 0 5 57.50 412

55.0 - 65.0 0.0 0 0 10 60.00 2,238

556.0 - 70.0 25,0 0.0 ] s} 15 62.50 1,434

55.0 - 75.0 231 0.0 0 ) 20  65.00 1,012

End K tests use drilling Mud



DRAFT 09-AB-8 Permeability Tests
HCH Options 3 &4 Aug, 2009 NW NQ Ha

MNH Radus(n) 147 148  1.89 | NW= rockbit 2 15/16"
Diam____ 2.038 298 3782|

HCH Afterbay near options 3 & 4 Gage Ht Applied racton atasan  Effective
Drili Hole DEPTH Stickup  Pressure Less Presswe  Pressure L H Perm. K
(i) ) (ps) (ps) w (ps) () (@ (fuyn
Vertical 09-AB-8 : i iEA R e BT
Size of Hole
NW 0.0 - 100 0.0 0 0 10 5.00 2,954
10.0 - 15.0 0.0 0 0 5 12.50 1,991
16.0 - 20.0 0.0 0 0 5 17.50 266
20.0 - 25.0 0.0 0 0 5 22.50 1,955
250 - 30.0 0.0 0 0 5 27.50 996
30.0 - 350 0.0 0 0 5 32.50 2,323 sanditine @ 307
33.7 - 40.0 1.3 0 0 6.3 38.15 1,632
NQ 33.7 - 49.0 | 1.3 0 0 15.3 42.65 1,378
48.0 - 59.0 '*;-__. 2.8 18 18 11 97.84 536
48.0 - 59.0 i 2.8 24 24 1 111.68 510
48.0 - 59.0 s 2.8 18 18 11 97.84 536 6 lost bit




DRAFT 09-AB-9 Permeability Tests

HCH Option 3 Aug, 2009 NW NO  HO
MNH Radius fn] 147, 149 1,89 | NW= rockbit 2 15/16"
Ciam 2.938 298 3.782
HCH Afterbay option 3 NW corner Gage Ht Applied Frcton Atesian  Effective
Drill Hole DEPTH i

Pressue  Pressure L H Perm. K

Stickup  Pressure  (oss
ft. 5 (it (® (ftiyr)

Vertical 09-AB-9

SizeofHole 0.0 - 5.0 0 5 2.50 311
NW 50 - 10.0 0 5 7.50 277
10.0 - 15.0 0 5 12.50 664
16.0 - 20.0 0 5 17.50 711
20.0 - 250 0 5 22.50 369
250 - 30.0 0 5 27.50 453
30.0 - 350 0 5 32.50 3,191
35.0 - 40.0 0 5 37.50 4,425
40.0 - 45.0 [0} 5 42.50 537
450 - 50.0 0 5 47.50 6,551
50.0 - 55.0 0 5 52.50 912
55.0 - 60.0 0 5 57.50 7,215



DRAFT 09-AB-10
HCH Option 2

MNH

HCH Afterbay option 2 NE abutment Gage Ht  Applied
Drill Hole DEPTH | Stickup Pressure

Vertical 09-AB-10

SizeofHole 0.0 - 5.0

NW 50 - 75
7.5 - 100
10.0 - 15.0
15.0 - 20.0
20.0 - 25.0
25.0 - 30.0
30.0 - 35.0
35.0 - 40.0
40.0 - 45.0

45.0 - 50.0

Permeability Tests

Aug, 2009

Fricion Anesan  Effective

Loss

Pressure

Pressure

[=NeNolsNoloRoNeNole N

Siro of Hole ~ NW NQ
Radus(n) 147 1,49
Diain 2.938 2.98

L H Perm. K
() (v (ftryr)

5 2.50 4,959
25 6.25 2,149
2.5 11.25 1,373

5 12.50 827

5 17.50 708

5 22,50 918

5 27.50 3,006

5 32,50 127

5 37.50 55

5 42.50 2,431

5 47.50 8,700




APPENDIX C —BENCH LAKE
Field & Laboratory Testing



200804.007.2 BENCHLAKECLAYBORROW.GFJ US EVAL.GDT 10/26/09

DRILL HOLE LOG BORING NO. 09-1
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW SHEET 1 OF 2
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007
LOCATION: SEE SITE PLAN DATE STARTED: 8/17/09
DRILLING METHOD: 08-CME-55/N.W. CASING DATE COMPLETED: 8/17/09
DRILLER: D. SAMPSON GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample —| Atter. | Gradation | -
> = 9 wic
Elev. [Depth| & | |2 . o 2ol 2| 8| 2] 2| €| 23
| @ | 2 8/S| see USCS Material Description 83|28| 3| E g Bt
= |2 ¢| Legend |(AASHTO) > |25 B|%| 2| B| S| &8
© o Ole|lels5|H|2|0L
Jla| 9 h
L It, brown to red-brown,
17 I Fet
- dk. brown to red-brown,
= 13113.20.22,(5) oL slightly moist, hard
G 9| Pushed | CL2 | red-brown, moist 16.8|43|23| 0| 2 |98 D
B 13(11,21,24,(97)| CL red-brown, moist, hard
_ / 18 7,7(,).71’3(8?4) cL red-brown, moist, stiff
_% LEAN CLAY
15— / white stringers, strong HCL reaction -
i / | 15] Pushed | ot | red-broun, most st 1007|187 | 29 | 14| 0 | 5 [ 95| S5~
—/_ ’ 3.6%
o
A/ 18|81318.08)) o1 | red-brown, moist, st
0.88
25 _% Pushed red-brown, moist, ve Be
5t b 4 fy
_%X 12l " e CL2 | g 115.1[14.9 |37 (21| 0 | 12| 88 3S$%
30 _% 7,17,24,(42) red-brown, moist, ve
17,24, , moist, very
- %. 71 160 CLo 1 s
'/ ; LEAN CLAY DG
3%/ /i<l 9| Pushed L2 ’e.‘]ff'b’°wn'm°'5t"’ery possible very highly weathered 1116|167 (36 (19| 0 | 2 [98] ss-
—/ 1.08 sti mudstone, hard & soft layers (driller's 3.3%
—% observation)
40 _% 11,18,21,(35) red-brown, moist, vel
18,21, -brown, moist, very
1 /%. 181" 138 CLb | sifr
45_% Pushed n_- pe
: ///éx 18 0.51 CL-2 red-brown, moist, stiff SANDY LEAN CLAY 1014|186 |34 | 19| 1 | 32 | 67 2388"/;
—% CL red-brown, moist
LEGEND: Blow Count per 6" OTHER TESTS

R B&(4

ENGINEERING, INC.

—~
DISTURBED SAMPLE [l 2:3:2.(8) <= (Ny)g Value

0.45 -«—— Torvane (tsf)

UNDISTURBED SAMPLE [¥| PUSHED

0.45 -.«———Torvane (tsf)

UG = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer

SS = Soluble Salt

DC = Dispersive Clay

PL = Point Load



200804.007.2 BENCHLAKECLAYBORROW.GPJ US EVAL.GDT 10/28/09

DRILL HOLE LOG BORING NO. 09-1
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW SHEET 2 OF 2
CLIENT: W.C.W.C.D. PROJECT NUMBER: _200804.007
LOCATION: SEE SITE PLAN DATE STARTED: 8/17/09
DRILLING METHOD: 08-CME-55/N.W. CASING DATE COMPLETED: 8/17/09
DRILLER: D. SAMPSON GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample > —.| Atter. | Gradation | -~ _.
5 % _|eE[=Txl= 2 2L
= : & = =| E S B I I
E(Ig; D(ef?}th E | 1’—3 See USCS Material Description 8g ég S| B %’ “5‘-;; = Eé
= |2 8| Legend |(AASHTO) g =5|38|%|a|c|c|Le
i Ol g|=| 8 8| 2|8&
S|la|o %3]
8 [ B3B"(REF) | SM~ [ Very It brown, very
moist, very dense
SILTY SAND
Navajo Sandstone
SM white, very moist, very
0.5] 50/1",(REF) dense r
60—
65—
70—
Ta=
80—
85 —
80—
95—
LEGEND: 44— Blow Count per 6" &E%HJLST_TS N )
DISTURBED SAMPLE [l %328 =" (Nie, Value CT = Consolidation T 0"
rvane (tsf) DS = Direct Shear
UU = Unconsolidated, Undrained
T IC YD ~ Fydrometer o
ENGP\EERING P\ UNDISTURBED SAMPLE || PUSHED S5 = Soluble Salt

().45 -«—————Torvane (tsf)

DC = Dispersive Clay
PL = Point Load



200804.007.2 BENCHLAKECLAYBORROW.GPJ US EVAL.GDT 10/26/08

DRILL HOLE LOG BORING NO. 09-2
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW I SHEET 1 OF 2
CLIENT: W.C.W.C.D. PROJECT NUMBER:_200804.007
LOCATION: SEE SITE PLAN DATE STARTED: 8/18/09
DRILLING METHOD: 08-CME-55/N.W. CASING DATE COMPLETED: 8/18/09
DRILLER: D. SAMPSON GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INITIAL: ¥ DRY’ AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample —.| Atter. | Gradation | -~
3 % o pre v [ %Lﬁ
' — . T < = E|l8| 8| T E|0
E(’%" : Df%th S (2] see USCS Material Description 3% §§ Ele % £ 3 ':%
S 1A §| Lesend |aasHTO) g |=5|3|3|:|5|8|58
S| b 0 = ow
v It. brown to red-brown,
M 13| 369,30 i
. red-brown, slightly moist,
] 15 p4,34,30,(99+) CL hard
DC
55 >< 9| Pushed CL-2 | red-brown, slightly moist 119.2| 125(32 (17| 0 | 13| 87 | SS-
o / 2.1%
10—% 15 [13,18,23,(70) oL red-brown, slightly moist,
‘/ 1.25 very stiff
s “% LEAN CLAY -
= 7 Pushed red-brown, moist, very white stringers, lenses & spots;
= 9 CL-2 : 2 1116|184 38|20 0 | 2 | 98| SS-
i % A 1.88 stiff gypsum’ i
20 —/ 15[19303479) o | red-brown, moist, very
. / 1.8 stiff
_/ DC
25— %z 6| Pushed CL-2 | red-brown, moist 1127|107 | 42 |24 | 0 | 14 | 83| SS-
— / 3.3%
30 __4 CL red-brown, moist
ol 21,27,28,(56)| gy | red-brown, siighlly moist,
very dense
SILTY SAND
' _ silty clay layers to 1" thick SS -
Pushed SM red-brown, slightly moist 4.8 NP| 0 | 64|36 129,
red-brown, slightly moist,
17,30,40,(65)) SM very dense
0 red-brown, slightly moist,
71/6" (REF) SC very dense
CLAYEY SAND .
D
Pushed sC red-brown, slightly moist 120 35|18 | 5 | 57| 38| SS-
3.1%
_________ LEANCLAY

LEGEND: Blow Count per 6" OTHER TESTS

74
.
. V "
2,3,2.(6) —— UC = Unconfined Compression
DISTURBED SAMPLE [f§ 5520 = (oeo value CT = Gonsolialion
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

ENGINEERING._INQ UNDISTURBED SAMPLE 5}3@“50 Torvane (tsf)

HYD = Hydromeler
SS = Soluble Salt

DC = Dispersive Clay
PL = Point Load



200804,007.2 BENCHLAKECLAYBORROW.GPJ US EVAL.GDT 10/26/08

DRILL HOLE LOG BORING NO. 09-2
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW [ SHEET 2 OF 2
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007
LOCATION: SEE SITE PLAN DATE STARTED: 8/18/09
DRILLING METHOD: 08-CME-55/N.W. CASING DATE COMPLETED: 8/18/09
DRILLER: D. SAMPSON GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INITIAL: ¥ DRY’ AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample ~| Atter. | Gradation | - .
& E‘ e =T x| = 3 %L‘:‘,}
_ - . = = L1 = | | D
E(Ig;r. Dt{af%th ::g g El  gee uscs Material Description 8E 2s £ = % % > ':1%
= ] Elm| o =
= "§ Legend |[(AASHTO) z =5 3| 3| s E 9 §£
=] ‘| @ bl
V7, It. brown, slightly moist,
b B —_—
v
55— 0 | Pushed - no recovery
- 10| 46,60/4", CL red-brown, slightly moist, LEAN CLAY W/GRAVEL
4 (REF) hard clayey gravel layers to 2" thick
Pz : [redbrown, sighty moist,
60 g 3| 80G"REF)|  6C | lor dense
- CLAYEY GRAVEL W/SAND
T~ basalt gravels
65— " | red-brown, slightly moist, LEAN CLAY W/GRAVEL ~— ~
J S { S0V UREE) & fhard Iweathered mudstone?, basalt/scoria
i gravels
70—
75—
80—
| =
85 —
90—
95—
LEGEND: Blow Count per 6 OTHER TESTS

~ .
2,3,2/6) -— UC = Unconfined Compression
DISTURBED SAMPLE [l 3.2 S €T = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

ENGINEERING I\T UNDISTURBED SAMPLE [ PUSHED

HYD = Hydrometer
S8 = Soluble Salt

. 45 ~————Torvane (isf) DC = Dispersive Clay

PL = Point Load



DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW l

CLIENT:

BORING NO. 09-3

LOCATION: SEE SITE PLAN
DRILLING METHOD: 08-CME-55/N.W. CASING
DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ DRY'

SHEET 1 OF 3
W.C.W.C.D. PROJECT NUMBER: 200804.007
DATE STARTED: 8/19/09

DATE COMPLETED: 8/20/09

GROUND ELEVATION: NOT MEASURED

AFTER 24 HOURS: ¥ N.M.

LOGGED BY: M. HANSEN, J. BOONE

200804.007.2 BENCHLAKECLAYBORROW.GPJ US EVAL GDT 10/26/09

Sample —| Atter. | Gradation | ~
5 2 leS=Tsraror s 85
o — . & o B S| E|lB|SE|E| 2|0
E(Ig;" fo't’)‘h 5 |8/€]| see USCS Material Description 8%|25| 5| 2|S| 8 = ':é
= |2 8| Legend |(AASHTO) 2 125/3| 4| 2| B|o|£8
o Olo|m| &= 2] 3 ouw
pe i - Q o
/15| 55503 | oL | i brown, dry, st
| It. brown to red-brown,
| 9| 87.9,36) CL slightly moist, very stiff
) DC
55 / 52 6 P‘;s/?gd CL2 | [ocbrown, moist, very 939|157 |34 (16| 0 | 1 | 99| sS-
2 / : st 9.1%
10—/ ! ;
_/ 10 6,101,153:,;(39) oL ;?i?fbrown,monst,very LEAN CLAY
_ / ' white stringers
: . DC
Pushed | oL [ edbrown, moist very 1009/ 152 (32 14| 0 | 3 |97 SS-
: = 5.0%
9,8,10,(22) cL red-brown, moist, very
1.38 stiff
97 ! . LEAN CLAY W/SAND bC
Pushed CL-1 g:.ﬂ;ed BT, Mol white lenses (gypsum?), 100% water |106.0/13.5|26 | 9 [ 0 25|75 SS -
5 loss between 22'-23' 5.1%
S 7,68,(14)
b 0.85 CL red-brown, moist, stiff
7/ 0.90
7 RYShed i LEAN CLAY N
f 210 CL-2 | red-brown, moist, hard C 108.4(17.7|39|22| 0 | 5 | 95| SS-
7 ' few sand lenses, white lenses & 4.5%
£ stringers
/ 14 4'6(')%(213) CL red-brown, moist, stiff
J //
45_/ 12| Pushed | oo | brown, moist, stiff 972|240 (40|21 0 | 4 |96 ]SS,
— 0.66 7.0%
' LEAN CLAY
_jfjj silt lenses
OTHER TESTS

R B&(

ENGINEERING, INC,

LEGEND:

4 Blow Count per 6"
DISTURBED SAMPLE [l 23.2.(6) =" (Ne Value

5 -«—— Torvane (tsf)

UNDISTURBED SAMPLE ()| PUSHED

0.45 -«——Torvane (tsf)

UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained

CU = Consolidated, Undrained
HYD = Hydrometer

SS = Soluble Salt

DC = Dispersive Clay

PL = Point Load




200B04.007.2 BENCHLAKECLAYBORROW.GPJ US EVAL GDT 10/26/09

DRILL HOLE LOG

BORING NO. 09-3

CLIENT: W.CW.C.D.

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW SHEET 2 OF 3
PROJECT NUMBER: 200804.007
LOCATION: SEE SITE PLAN DATE STARTED: 8/19/09

DRILLING METHOD: 08-CME-55/N.W. CASING
DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ DRY'

AFTER 24 HOURS: ¥ N.M.

DATE COMPLETED: 8/20/09
GROUND ELEVATION: NOT MEASURED
LOGGED BY: M. HANSEN, J. BOONE

0,45 ~-«—————Torvane (tsf)

Sample ~| After. | Gradation | -~
> = = S
Elev. |Depth| & | |= 2-152| 2| 3| gl 2| €] 83
(g;" | 2 [alE] see UScs Material Description 3% 25|35 B|S|E| 5|55
2 | ¢| Legend |(AASHTO) > (25| 2| | 2| 28|88
3 2 o ol | 3| Bl 8|=|8L
S|a|0|?F
_/ 15 6’56_?&9 0) CL brown, moist, stiff LEAN CLAY
o silt lenses
7./_ _
55— / Pushed . DC
LS 1" CL-2 red-brown, moist, hard 1064|161 |36 | 21| 0 |17 |83 | SS-
x // X 2.25+ 3.6%
:/ LEAN CLAY W/SAND
_// white lenses (gypsum)
60 {7
_/ 120N cL | red-brown, moist, herd
1
_V
_ DC
63 %Z 10| PERed | cL2 | red-brown, most, stif 1073|152 | 36 | 21| 0 | 11|89 | s~
5 / : 1.4%
70 —% 9,20,29,(33) red-brown, moist, ve
Yy ' & ] J fY
- /. 5™ 50 CLo | st
i / LEAN CLAY
_/ white lenses (gypsum?)
75— / 12,18,24,(27) red-brown, molst, ve
110,258 - ' , Very
. /.14 1.50 €L | sti
80 *% 18,31,41,(46) red-brown, moist, ve
WihaL B ' J f)’
. /l 171 200 Ok | str
77,
A . DC
35*/// 5q g | Pushed | g | redbrown MO VR o by LEAN GLAY 119.111.7 26 [ 13 | 0 | 35|65 | SS-
-t a 0,
_? white lenses (gypsum) 2.0%
5770 [ R
w1
17770 17 13192527)|  cL | Tedbrown, moist very  SANDY LEAN CLAY
WA stiff gypsum lenses & stringers
| &
95__ 7 10| Pushed oL-2 d-b j 1157 14.1 |39 |24 | 0 | 28| 72 stC
i ushe - red-brown, moist LEAN CLAY W/SAND . @ 4'70/-0
E g gypsum lenses & stringers
- M_]_)_:, 4——— Blow Count per 6" OTHER TESTS .
DISTURBED sampLE [J] 43200 ~—— (e value OF = Comandao T Pression
’ DS = Direct Shear
UU = Unconsolidated, Undrained
. e ge; anzolidat?d, Undrained
‘ ‘ e = Hydrometer
ENGR\EERING, L\Q UNDISTURBED SAMPLE [)| PUSHED S = Soluble Salt

DC = Dispersive Clay
PL = Point Load



DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW

BORING NO. 09-3

SHEET 3 OF 3

CLIENT: W.C.W.C.D.

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING

DRILLER: D. SAMPSON

PROJECT NUMBER: 200804.007

DATE STARTED: 8/19/09

DATE COMPLETED: 8/20/09

GROUND ELEVATION: NOT MEASURED

200804.007.2 BENCHLAKECLAYBORROW.GPJ US EVAL GDT 10/26/09

DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample ~| Atter. | Gradation | ~
? 2 'E E§ = | = ‘3§
—_ s o = =|E|l2| |z &0
E('g;' ' D‘E’}‘t’;h 9 |2l €| see USCS Material Description 38 .‘§§ £le =& 5|E g
= |2 | Legend |(AASHTO) > (25| 38| 5| 2| B| 5|28
o =] olz|=2| 8| & 2ok
J(a|o 73]
s red-brown, moist, ve
_,/ A 7 [2ses o |5 v
:/ LEAN CLAY W/SAND
105 _% gypsum lenses & stringers
:"‘é\: . _GRAVELS T T i
110t/ |(driller's observation) _ _ _ _ _ _ _ J
/ CLAY
%{ ________ _(drillers observation)
4% CLAYEY GRAVEL W/SAND
115 —;ggg basalt/scoria gravels
YA black/red-brown, slight!
’?9/( 9 [32,32,35,(38)  GC moist, med. dense'g !
120 —
125 —
130 —
135—
140 —
145 —
OTHER TESTS

R B&C(

ENGINEERING, INC.

LEGEND:
DISTURBED SAMPLE

UNDISTURBED SAMPLE

PUSHED

44— Blow Count per 6°
2,3,2,(6) <—— (Ny)gp Value
0,45 4——— Torvane (tsf)

0.45 -———Torvane (tsf)

CT = Consolidation
DS = Direct Shear

UC = Unconfined Compression

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer
SS = Soluble Salt

DC = Dispersive Clay
PL = Point Load



DRILL HOLE LOG

BORING NO. 09-3

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW

SHEET 1 OF 3

CLIENT: W.CW.C.D.

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING

DRILLER: D. SAMPSON

PROJECT NUMBER: 200804.007

DATE STARTED: 8/19/09

DATE COMPLETED: 8/20/09

GROUND ELEVATION: NOT MEASURED

DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample —| Atter. | Gradation | -
El h g ; gé“’_ HEIRRERE %Lﬁk
—_ ; 5 oy =3 slE o
[%t‘. Dz%t s % o USEE Material Description Sg ‘gé = E ;; ?E- z E%
=3 & Legend |(AASHTO) g = 8 3 E ? § LE) g L%
S|l | © n

200804.007.2 BENCHLAKECLAYBORROW.GPJ US EVAL GDT 10/26/08

13| 55,5,(23) CL It. brown, dry, stiff

It. brown to red-brown,
o[ 87.9.36) CL slightly moist, very stiff

5— / Pushed red-brown, moist, very
. /X 51 140 Oz | gt

white stringers

10 */ 6,10,13,(39) red-brown, moist, vel
1419, - o , Very
} %. 10[ 810,13/ oL | LEAN CLAY

Pushed red-brown, moist, very
X2 Tt CLt | i

20 _/ 9,8,10,(22) red-brown, moist, ve
10,10, = A \ Very
- %. B3 CLo | st

Pushed CLA dk. red-brown, moist, LEAN CLAY W/SAND

loss between 22'-23'

hard white lenses (gypsum?), 100% water [106.0| 13.5|26| 9 | 0 [25|75| DC

7,6,8,(14)
0.85 CL red-brown, moist, stiff
0.90
Pgs?gd CL-2 | red-brown, moist,hard LEAN CLAY 1084 17.7(39 /22| 0 | 5 | 95| DC
: few sand lenses, white lenses &
stringers
4’6(‘)%(213) o red-brown, moist, stiff
Plésggd CL-2 | brown, moist, stiff 97.2 | 240140 (21 | /@ | 4 If 96
' LEAN CLAY
silt lenses

939|157 |34 (16| 0 | 1 [99| DC

1099|1152 132|114 | 0 | 3 (97| DC

LEGEND:

Blow Count per 6" OTHER TESTS

23 2‘(5) ~——— (N.)z, Val UC = Unconfined Compression
DISTURBED SAMPLE |l 570 =™ gro})\fgnea(‘t‘:f) CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

ENGINEERING; L\EC_ UNDISTURBED SAMPLE |)| PUSHED

HYD = Hydrometer
SS = Soluble Salt

0.45 «———Torvane (tsf) DC = Dispersive Clay

PL = Point Load



200804.007.2 BENCHLAKECLAYBORROW.GFJ US EVAL GOT 10/26/09

DRILL HOLE LOG BORING NO. 09-3
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW SHEET 2 OF 3
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007
LOCATION: SEE SITE PLAN DATE STARTED: 8/19/09
DRILLING METHOD: 08-CME-55/N.W. CASING DATE COMPLETED: 8/20/09
DRILLER: D. SAMPSON GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ _N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample = ~| Atter. | Gradation | ~ .
3 5 Qé = ﬁ — gé‘ "3%‘,
= ; e £ = | 8|0
E(rg;" fo'.f;m S 8|8 see UScs Material Description 38 é HELR: § 23| s
= |2 | Legend [(AASHTO) > |=25(2|#| 2|85l 28
i a ol g8 Bl =2|8E
J|la|© [
= / 15 5.5{{&10} CL brown, moist, stiff LEAN CLAY
_ silt lenses
F44 _
%
/// P;zg?_d CL-2 red-brown, moist, hard 1064|161 36|21 | 0 |17 |83 | DC
/ LEAN CLAY W/SAND
/ white lenses (gypsum)
/ 15'2; ’;' 56 ;(49} CL red-brown, moist, hard
P‘fggd CL-2 | red-brown, moist, stiff 107.3[ 15236 |21 | 0 |11 |89 | DC
920,29,(33)| o | red-brown, moist, very
1.50 sliff
LEAN CLAY
white lenses (gypsum?)
12,18,24,(27) cL red-brown, moist, very
1.50 stiff
18,31,41,(46) oL red-brown, moist, very
2.00 stiff
_/
85— //// Pushed red-brown, moist, very be
A Ax 9 173 CL1 | gier SANDY LEAN CLAY 119.1)11.7| 26| 13| 0 | 35| 65| SS-
_/ white lenses (gypsum) 2.0%
80 —77 red-brown, moist, ve
o / 17 [13,19,25,27)|  CL e MOSL VB SANDY LEAN CLAY
P / el gypsum lenses & stringers
R4
95— /
: - g 1157|141 |39 (24 | 0
m/zw Pushed | CL-2 | red-brown, moist A G AR 28 (72| bC
—/ gypsum lenses & stringers

LEGEND:

Blow Count per 6"

OTHER TESTS

UC = Unconfined Compression

UU = Unconsclidated, Undrained

2,3,2,(6) <——— (Ny)gq Val
RB &‘ } DISTURBED SAMPLE [l 252:0) UL Al CT = Consolidation
DS = Direct Shear
CU = Consolidated, Un

HYD = Hydromeler

ENGINEERIN_G : INQ UNDISTURBED SAMPLE [}| FUSHED (150 S = Soluble Salt

DC = Dispersive Clay
PL = Poin{ Load

drained



200804.007.2 BENCHLAKECLAYBORROW.GPJ US EVAL GDT 10/26/08

DRILL HOLE LOG BORING NO. 09-3
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - BENCH LAKE CLAY BORROW I SHEET 3 OF 3
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007
LOCATION: SEE SITE PLAN DATE STARTED: 8/19/09
DRILLING METHOD: 08-CME-55/N.W. CASING DATE COMPLETED: 8/20/09
DRILLER: D. SAMPSON GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample = | Atter. | Gradation | -
th§ — EegégésAg‘%%
E('?t;" w2 |2E] see USCS Material Description 38|E5|S|E|S § = ES—
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E ? 17123439 oL [
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LEGEND: Blow Count per 6" OTHER TESTS

TR 2,3,2(8) <—— (N,)g Value UC = Unconfined Compression
DISTURBED SAMPLE [l 5" = (s Vo) CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained

ENGP\H:ERING I\j UNDISTURBED SAMPLE [)| PUSHED

CU = Consolidated, Undrained
HYD = Hydrometer
SS = Soluble Salt

1).45 -«————Torvane (tsf) DC = Dispersive Clay

PL = Paint Load



B&G Table 1

ENGINEERING, INC.

SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007
LOCATION Bench Lake Borrow  See site plan FEATURE Borrow Borings
IN-PLACE 5 % CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
w

2 = E @ @ E 2 4 z 3

2k & ae 2 g o4 o ]

3 93 w g Wi 5 = g 23, r z > z g 2
= #g |5 | & gu | 3 |8 £2b > w 8 o 5 sole |e3sEe 2208
£¢ z2 - 8 3 | g wd | & se | 222 & g g |e,_ |2 2. lgg|a.|83|azE| g BEEg
=2 52 26 _| & 2 &3 =N §5 zz | Do | 82~ @ 5 S 35.|%5.| 25 [23[22 |25 ehg L22522
3 L%e |EzE| =8 8 gk 38 33 9% | 85| SEBE | = g 3 5 |83g|23g| 22 |9g|as|uz|u2s| 383823

Total # of Tests 16 19 o 18 18 4] o 0 0 0 0 0 19 0 20

09-1 565 16.8 ND 1 43 20 23 o | 2 | 98 CL (A-7-6 (24))
15-16.5 | 1007 | 187 ND 3 3.6 29 15 14 0| 5| 95 CL (A6 (12))

25265 | 115.1| 149 ND 3 37 37 16 21 o | 12| 88 CL (A6 (18))

35-36 | 111.6| 167 ND 3 3.3 36 17 19 0| 2| 98 CL (A6 (19))

45-46.5 | 101.4| 186 ND 1 2.8 34 15 19 1| 32| 867 CL (A6 (10))

09-2 56 119.2| 125 ND 3 2.1 32 15 17 0| 13| 87 CL (A-6 (13))
15-165 | 111.6| 184 ND 3 2.8 38 18 20 o | 2 | 98 CL (A-6 (20))
25-26 | 1127 | 107 ND 3 33 42 18 24 o | 14 | 86 CL (A-7-6 (21))

35-36.5 48 1.2 NP o | 64 | 36 SM (A-4 (0))

45-46 12.0 ND 3 3.1 35 17 18 5 | 57| 38 SC (A6 (2)

09-3 56 939 | 157 ND 3 9.1 34 18 16 o | 1| o9 CL (A6 (16))
15-16 | 109.9| 15.2 ND 3 5.0 32 18 14 o | 3 | 97 CL (A6 (13))

25-26.5 | 106.0| 135 ND 1 5.1 26 17 9 0| 25| 75 CL (A4 (5))

35-36.5 |1084 | 17.7 ND 3 45 39 17 22 0| 5 | 95 CL (A6 (21))

45-46 97.2 | 24.0 ND 3 7.0 40 19 21 0| 4 | 98 CL (A6 (21))

55-56 | 106.4 | 16.1 ND 1 36 36 15 21 o | 17 | 83 CL (A6 (16))

65-66 | 107.3| 152 ND 3 1.4 36 15 21 o | 11| 8¢ CL (A6 (18))

85-86 | 119.1| 11.7 ND 3 2.0 26 13 13 0 | 35 | 65 CL (A6 (5))

95-96 | 1157 | 14.1 ND 2 47 39 15 24 o | 28| 72 CL (A6 (15))
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