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Drill Hole #09-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizantal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah




BASASSET \FRERRRER] 17,
) al S =
[RANRNTNRL . /#n=="i Saierasy; masnssmss

R B&G

ENGINEERING, INC.

Figure
Project
Location

Drill Hole #09-FB-9 Core Photos \Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
HCH Forebay South Dam Site, WCWCD
Washington County, Utah




TR TR 8 T ML T A T I T, % S oL T T e
B

R B& G

ENGINEERING, INC

Figure
Project
Location

Drilf Hole #08-FB-9 Core Photos \Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
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B .. Figure Drill Hole #08-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
R & (_] Project HCH Forebay South Dam Site, WCWCD
ENGINEERING, INC Location Washington County, Utah
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B G Figure Drill Hole #08-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
R & Project HCH Forebay South Dam Site, WCWCD
ENGINEERING, INC, Location Washington County, Utah
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Figure Drill Hole #09-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #08-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah




O A s o s

-a.__r-.-_—:uwr t.-.q-r' o -:n.:'sn...a, o Yo ﬁ'-llr- = SCah

o e LS PR ——
e
o = — = = -

"y [ -
o

e T e ———

S T A e R W e P e

RB&G

ENGINEERING, INC.

Figure
Project
Location

Drill Hole #09-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
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Figure Drill Hole #09-FB-9 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)

RB&G Project HCH Forebay South Dam Site, WCWCD
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Drill Hole #09-FB-10 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
HCH Forebay South Dam Site, WCWCD
Washington County, Utah
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RB& Project HCH Forebay South Dam Site, WCWCD
ENGINEERING, INC. Location Washington County, Utah
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Figure Drill Hole #09-FB-10 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site. WCWCD
Location Washington County, Utah
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R B & G Figure Drill Hole #09-FB-10 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
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Figure Drill Hole #09-FB-10 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
RB& G Project HCH Forebay South Dam Site, WCWCD
ENGINEERING, INC., Location Washington County, Utah
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Figure Drill Hole #09-FB-10 Core Photos Wet Dirilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-FB-10 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
R B & G Project HCH Forebay South Dam Site, WCWCD
ENGINEERING. INC. Location Washington County, Utah
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RB & G Project HCH Forebay South Dam Site, WCWCD
ENGINEERING, INC. Location Washington County, Utah
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Figure Drill Hole #09-FB-10 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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RB &( i Figure Drill Hole #09-FB-11 Core Photos Wet, Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
T AT p Al e Project HCH Forebay South Dam Site, WCWCD
ENGINEERING, INC. Location Washington County, Utah
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Drill Hole #09-FB-11 Core Photos Wet, Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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ENGINEERING, INC. Location Washington County, Utah
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it il = Project HCH Forebay South Dam Site. WCWCD
hv\u-\'lih’\i-\i‘:\\- Location Washington County, Utah




e T b s ot

R

v

:
£
%
!

R B& (G

ENGINEERING, INC.

Figure
Project
Location

Drill Hole #03-FB-11 Core Photos Wet, Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
HCH Forebay South Dam Site, WCWCD
Washington County, Utah
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Drill Hole #09-FB-11 Core Photos Wet, Drilled at a dip of 680 degrees from Horizontal (30 degrees from Vertical)
HCH Forebay South Dam Site, WCWCD
Washington County, Utah
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Figure DrillHole #09-FB-11 Core Photos Wet, Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-FB-11 Core Photos Wet, Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location

Washington County, Utah
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Project HCH Forebay South Dam Site, WCWCD
Location

Washington County, Utah




RB &( ; Figure Drill Hole #09-FB-11 Core Photos Wet, Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
e e Project HCH Forebay South Dam Site, WCWCD
}:'\'L‘:'\_Iiﬁ:_‘\kf_"}k_' Location Washington County, Utah




Core Photos
FB-12




 Recu v o
- _ 1 _uumm.‘uhv.:. #.r..u..
ot | WOV R Aot

..Il!l.l'l’

% 1

i;_ﬁéf,i.i
ifig A
ks L oy ..?iaa "W

?qﬁi;!iﬁ&. ,_; e ’.ﬂ

v : é»r

L T e e —— llllllll'l_llLII H..,

s i ?h ._._,//,_,,

12 Core Photos Wet Drilled at a dip of 65 degrees from Horizontal (25 degrees from Vertical)
Utah

HCH Forebay South Dam Site, WCWCD

FB
Washington County

o
4
o
[=]
I
=
a

S W) DR

T .:;4;, g

.....mzf.’_ e __5 ] 31____.3.1_, »,
.-I#!- ci’...r 4....,_. .‘ :._a n». J. "

Jﬂﬁ:’» iy \sﬁ A ..r* it

IRl DA Wl )

£ nu.ymm:.q.g?w r ..mz #, ......

e

> g ._.. \ ,

ING, INC,

I

.ﬁl _.c: :Et
VR e Y

RB&G

.
I




f! ,_3,

; . f ....F. ? B =

Illll!llllllllllllll

WCWCD

2]

T
0
=4
o
>
E
2
i
(7]
:
>
b
o
0
a
©
€
o
o
]
I
E
2
£
4]
:
>
@
o
8
N
=]
S
S
©
®
3
m
o
ki}
2
7]
2
<]
£
a
g
Q
o
o
d
u
g
2
]
I
=
o

HCH Forebay South Dam Site
Washington County, Utah

T e e e e e e ———— e
r ¥ L}

3 :

L \ i




L At

(- ‘.f.'"-;\?' I_!'-H' 4

SR Wl L S e R e R R Sl " T -
i _ = B - ]

Sl gy

LB IR S e R e TR T e o S S

o

|
|
l
!

T R —

B S L ST W SRR BB e Vo S B T S e (N e RPN e o S O S
=

b

e
"3 - ¥ P I 1 s
’ S 1 3 /

it ‘na

AT W i T e L e

SN e g W e = AL e WA ™ wae sk

T R

Figure Drill Hole #09-FB-12 Core Photos Wet Drilled at a dip of 65 degrees from Horizontal (25 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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R & HCH Forebay South Dam Site, WCWCD
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Figure Drill Hole #09-FB-12 Core Photos Wet Drilled at a dip of 65 degrees from Horizontal (25 degrees from Vertical)
Project HCH Forebay South Dam Site, YWWCWCD
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Figure Drill Hole #09-FB-12 Core Photos Wet Drilled at a dip of 65 degrees from Horizontal (25 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-FB-12 Core Photos Wet Dirilled at a dip of 65 degrees from Horizontal (25 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Location Washington County, Utah
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Drill Hole #09-FB-12 Core Photos Wet Drilled at a dip of 65 degrees from Horizontal (25 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #08-FB-12 Core Photos Wet Drilled at a dip of 65 degrees from Horizontal (25 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drili Hole #09-FB-12 Core Photos Wet Drilled at a dip of 65 degrees from Horizontal (25 degrees from Vertical)
Project HCH Forebay South Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-FB-14 Core Photos Wet (Vertical)
Project HCH Forebay Basin, WCWCD
Location Washington County, Utah
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Drill Hole #09-FB-15 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD

Location Washington County, Utah




Figure Drill Hole #09-FB-15 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-FB-15 Core Photos Wet Drilled at a dip of 60 degrees from Horizonta (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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Drill Hole #09-FB-15 Core Photos Wet Dirilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
HCH Forebay North Dam Site, WCWCD
Washington County, Utah
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Figure Drill Hole #09-FB-15 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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& Project HCH Forebay North Dam Site, WCWCD
ENGINEERING, INC. Location Washington County, Utah
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RB G Figure DriliHole #09-FB-15 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
& Project HCH Forebay North Dam Site, WCWCD
ENGINEERING, INC, Location Washington County, Utah
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R & G Project HCH Forebay North Dam Site, WCWCD
ENGINEERING, INC, Location Washington County, Utah
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Figure Drill Hole #09-FB-16 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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Drill Hole #09-FB-16 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
HCH Forebay North Dam Site, WCWCD
Washington County, Utah
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Figure Drill Hole #09-FB-16 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
RB & G Project HCH Forebay North Dam Site, WCWCD
\u]\ RING, INC. Location Washington County, Utah




B G Figure Drill Hole #09-FB-16 Core Photos \Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical}
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ENGINEERING, INC, Location Washington County, Utah
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Drill Hole #09-FB-16 Core Photos Wet Drilied at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
HCH Forebay North Dam Site, WCWCD
Washington County, Utah
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Figure Drill Hole #09-FB-16 Core Photos Wet Dnlled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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R & Project HCH Forebay North Dam Site, WCWCD
ENGINEERING, INC.

Location Washington County, Utah
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HCH Forebay North Dam Site, WCWCD
Washington County, Utah
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Figure Drill Hole #09-FB-16 Core Photos Wet Dirilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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R &, Project HCH Forebay North Dam Site, WCWCD
ENGINEERING, INC. Location Washington County, Utah
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Figure Drill Hole #09-FB-17 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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Figure Drill Hole #09-FB-17 Core Photos et Drilled at a dip of 60 degrees from Horizonta! (30 degrees from Vertical)
Project HCH Forebay North Dam Site, \
Location “Washington County, Utah
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B G Figure Drilt Hole #09-FB-17 Core Photos Wet Dirilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
R & Project HCH Forebay North Dam Site, WCWCD
ENGINEERING., INC, Location Washington County, Utah
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Figure Drill Hole #09-FB-17 Core Photos \Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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HCH Forebay North Dam Site, WCWCD
Washington County, Utah
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Figure Drili Hole #09-FB-17 Core Photos Wet Drilled at a dip of 60 degrees from Horizontal (30 degrees from Vertical)

R B & G Project HCH Forebay North Dam Site, WCWCD

ENGINEERING, INC. Location Washington County, Utah
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Figure Drill Hole #09-FB-18 Core Photos Wet (Vertical)
Project HCH Forebay North Dam Site, WCWCD
Location Washington County, Utah
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Washington County, Utah
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B G Figure Drill Hole %09-FB-18 Core Photos Wet (Vertical)
R & Project HCH Forebay North Dam Site, "WCWCD
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RB&G Table 1

ENGINEERING, [N

SUMMARY OF TEST DATA

PROJECT Hurricane Cliffs Reservoir Sites PROJECT  200804.007.2
LOCATION Forebay = - S Foundation Borings
N IN-PLACE . = g CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
< z i » = a = = =
2E 5 z a5 = 2 = - -
+ s | 8x [£ | 5, |8 |5E s : . : | s o8
c 2 £5 E s 2 52 g X | oo | B2 |32E2 = z g £ E sg |z |s3|s26e| £.5E3%
Total & of Tests 51 54 2 0 0 4 75 (2] 45 0 0 0 0 26 3 7
09-FB-09 8-9 156.0 | 0.4 989 | 474 uc 8513 NP
09-FB-09 16-17 [ 159.2| 0.4 1214 uc 9969
09-FB-09 2728|1585 04 1748 uc 11123
09-FB-09 36-37 702
09-FB-09 4950 | 1420 0.1 854 uc 4724
09-FB-09 62-63 436
09-FB-09 7475 | 1665 0.1 1897 uc 7246
09-FB-09 86-87 759
09-FB-09 99-100 | 161.9| 0.0 854 uc 8608
09-FB09 | 111-112 759
09-FB-09 | 119-120 664
09-FB-09 | 124-125 |160.0| 0.1 1214 uc 13312
09-FB-09 | 137-138 |163.1| 0.1 1043 uc 8873
09-FB-09 | 145-146 759
09-FB-09 | 151.5-152 | 161.1| 0.1 398 uc 6853 24 | 15 9 cL
09-FB-09 [ 157-158 28
09-FB09 | 165-166 | 162.5| 0.3 90.3 61 uc 5133 21 | 13 8 cL
09-FB-09 | 179180 | 168.5| 0.0 569 uc 3201
09-FB-10 10-11 | 1440| 09 467 19 uc 1808 28 | 19 9 cL
09-FB-10 15-16 | 163.2| 0.2 1253 uc 11172
09-FB-10 1819 [ 1581 | 1.7 683 uc 5913
09-FB-10 20-21 1632
09-FB-10 2829 [ 1595 0. 380 uc 9644
09-FB-10 38-39 1120
09-FB-10 46-47 [ 1671 02 1613 uc 9945
Sheet 1 of 5
10/23/2009

NP=Non-Plastic H\DAMS\HurricaneCliffsReservoirSites\Forebay\Lab Testing Foundation Borings\Summary of Tests Complete 10-22-09




Table 1

ENGINEERING.INC
SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2
LOCATION Forebay - R ) S - Foundation Borings
IN-PLACE > CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
g z e | |5 I T : 2
=] [SRCR=] = == s} & = ® < = ) Zu SKOw & 3 &= E S SSZ£|ZSE| £ = £S |E5 |25 |#Z3 Saonlo
Total # of Tests 51 54 2 0 o 4 75 o 45 0 () o [} 26 3 7
09-FB-10 54-55 1139
09-FB-10 6162 | 1618 0.0 816 uc 8015
09-FB-10 69-70 1708
09-FB-10 7475 |166.2| 0.1 399 uc 6536
09-FB-10 84-85 | 1423 0.1 380 uc 8077 NP
09-FB-10 9293 512
09-FB-10 99-100 | 165.3| 0.0 2088 uc 8232
09-FB-10 107-108 | 1456| 0.1 626 uc 7869
09-FB-10 114-115 | 164.1| 0.2 854 uc 10232
09-FB-10 117-118 949
09-FB-11 5-6.5 115 23 16 7 0 | 21| 79| 29 | cL-ML(A4(3)
09-FB-11 12.5-13.2 | 1004 | 17.7 X 25 | 21 4 1 | 30 | 69| 152 cL-mL(a4(1)
09-FB-11 17518 | 949 | 208 X 26 | 16 10 14 | 35 | 51 CL (A-4 (2))
09-FB-11 2526 | 1351 | 11.2 4 uc 630 39 17 22 0 | 34 | 66 | 21.2 CL (A-6 (12))
09-FB-11 3334 | 1322 105 33.6 6 uc 200 29 19 10 0| 25| 75 CL (A-4 (6))
09-FB-11 38-39 75
09-FB-11 44-45 180
09-FB-11 55-56 | 164.4| 1.4 96.4 15 uc 5210
09-FB-11 62-63 478
09-FB-11 70-71 977
09-FB-11 80-81 | 1700 1.1 498 uc 3520
09-FB-11 90-91 345
09-FB-11 99-100 | 162.8| 0.4 306 uc 7280 NP
09-FB-11 112113 [ 1603 | 1.1 943 uc 11630
09-FB-11 121-122 728
Sheet 2 of 5
10/23/2009

NP=Non-Plastic HA\DAMS\HurricaneCliffsReservoirSites\Forebay\Lab Testing Foundation Borings\Summary of Tests Complete 10-22-09




RB&G Table 1
ENGINE }.H"-t_- e
SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2
LOCATION Forebay B - _Foundation Borings
IN-PLACE g CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
9 ca £ 5 g 8 g 2 S . S 5
& 2 £3 E_| g 2 gz = S £3 |2 |82zE- 5 k = = [§&. Bz E2 |5 (5= |25 £E=29529
=] 452 E: SE 3 ce gz @ = €% | z5 |3E3G8| = 2 ] z S2z|S3z| 22 |52 |£3 |E2 |528 LT
Total # of Yests 51 54 2 o o 4 75 0 45 0 [} 0 (/] 26 3 7
09-FB-11 130-131 | 1684 | 16 345 uc 8580
09-FB-11 143-144 364
09-FB-11 152-153.5 | 138.9 | 3.2 182 uc 4550
09-FB-11 162-163 269
09-FB-11 170-171 | 1076 | 24.4 41 18 23 2 | 12| 86 CL (A-7-6 (20))
09-FB-11 177-178 306
09-FB-11 186-187 |107.6| 2.9 329 uc 6090
09-FB-12 9-10 168.0| 0.3 854 uc 13064
09-FB-12 20-21 1424
09-FB-12 3132 | 1625| 0.4 854 uc 8157
09-FB-12 39-40 72
09-FB-12 49-50 | 166.1| 0.2 1651 uc 10005
09-FB-12 59-60 285
09-FB-12 69-70 | 1509| 24 38 uc 1713 25 18 7 CL-ML
09-FB-12 7980 |139.1| 65 84 25 18 7 CL-ML
09-FB-12 90-91 34
09-FB-12 100-101 | 137.7| 7.2 19 uc 1344 27 21 6 CL-ML
09-FB-12 110-111 121
09-FB-12 119-120 38
09-FB-12 125-126 | 130.1| 128 19 27 19 8 cL
09-FB-12 145-146 | 1328 | 10.9 27 uc 3258 26 16 10 cL
09-FB-12 154-155 59
09-FB-12 165-166 | 134.7| 9.7 79 uc 3031 NP
09-FB-12 179-180 | 156.2| 1.4 uc 1748
09-FB-12 185-186 6
Sheet 3 of 5
10/23/2009

NP=Non-Plastic

HADAMS\HurricaneCliffsReservoirSites\Forebay\Lab Testing Foundation Borings\Summary of Tests Complete 10-22-09




RB&G Table 1
ENGINEERING. INC
SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2
LOCATION Forebay - - - Foundation Borings
IN-PLACE g CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
N = : |52 [z |3 : o lig s . 5 &
_c 2 2 < g 5 g 2 == e 2o = =
&z £5 _ S 2 z I S i3 z3 58 |c==g2 7 = 5 s 5 %z S2 |52 |22 |82 L2592
Be £§6¢€ £E% = 8 =43 3= 3= 2% | z6 |3E3LE| = g E z Sz |222| 2= |£3 |£3 |E5 |528 53353
Total # of Tests 51 54 2 0 o 4 75 [} 45 [ o 0 [’} 26 2 7
09-FB-12 195-196 | 160.7 | 3.4 112 uc 1432 26 19 7 CL-ML
09-FB-12 205-206 19
09-FB-12 220-221 | 1533 | 3.6 152 uc 2502
09-FB-12 230-231 | 154.2| 4.1 127 uc 2978
09-FB-13 0-1.5 1.8 29 19 9 3 | 40 | 57 CL
09-FB-13 2122 | 1354 110 415 uc 4299
09-FB-13 2627 | 1406| 56 231 uc 1732
09-FB-14 15.3-16.8 10.8 29 17 12 11| 16 | 73 CL (A-6 (7))
09-FB-14 2122 | 1437 1.4 30 NP
09-FB-14 25-26 | 161.8| 1.3 95 uc 6387
09-FB-14 28-29 |157.8| 1.4 136 uc 7869
09-FB-15 5-6 159.0 | 0.1 190 uc 4565 NP
09-FB-15 10-11 1615
09-FB-15 1516 | 1649 0.1 1518 uc 15454 NP
09-FB-15 24-25 1898
09-FB-15 31-32 | 1632 03 1803 uc 10268
09-FB-15 39-40 | 1459 0.4 475 uc 6136 NP
09-FB-15 45-46 949
09-FB-15 52-53 | 163.0| 03 930 uc 6521
09-FB-15 60-61 1025
09-FB-15 6970 | 1614 0.3 1101 uc 6300
09-FB-15 76-77 | 161.8| 0.1 949 uc 5283
09-FB-16 5-6 166.9| 0.2 98.8 813 uc 7190 NP
09-FB-16 15-16 328
09-FB-16 2526 |167.2| 0.2 720 uc 4470
Sheet 4 of 5
10/23/2009

NP=Non-Plastic

H:ADAMS\HurricaneCliffsReservoirSites\Forebay\Lab Testing Foundation Borings\Summary of Tests Complete 10-22-09




Table 1

SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites PROJECT 200804.007.2
LOCATION Forebay o - - Foundation Borings
IN-PLACE = CHEMICAL TESTS ATTERBERG LIMITS MECHANICAL ANALYSIS
g = 7 w E g =0 = = B
b E E3_ Sl B ES &z 2= i35 z3 £E |g<z¥= 5 = g s. B Zx SE |82 |22 |8 L4522
=] 862 EE | 2= 3 8& g a S 2z | 25 |3ES58| = 2 2 B S3z|33¢| 5=z |£2 |53 |5 |22 588&5<3
Totsl ¥ of Tests 51 54 2 0 0 4 75 o 45 o 0 o o 26 3 7
09-FB-16 34-35 |1525| 0.9 99.0 637 uc 8840 NP
09-FB-16 40-42 |1705| 0.4 958 uc 10190
09-FB-16 45-46 1344
09-FB-16 55-56 24 16 8
09-FB-16 57-59 | 1638 1.1 269 uc 7330
09-FB-16 65-66 1252
09-FB-16 70-71 230
09-FB-16 80-82 |166.1| 0.3 1178 uc 14330 25 17 8
09-FB-16 85-86 847
09-FB-16 95-97 165.0 | 0.4 517 uc 10360
09-FB-17 1516 | 1741 | 02 1898 uc 13396
09-FB-17 25-26 968
09-FB-17 3536 | 166.7| 0.2 588 uc 11753
09-FB-17 4546 | 1148 145 4 uc 95 36 20 16 cL
09-FB-17 5556 [ 141.3| 8.0 uc 648 30 18 12 cL
09-FB-17 65-66 1635| 0.2 2164 uc 15595
09-FB-17 76-77 168.7 | 0.1 475 uc 9536
09-FB-17 85-86 361
09-FB-17 93-94 [169.0| 0.0 512 uc 6466
Sheet 5 of 5
10/23/2009

NP=Non-Plastic H:ADAMS\HurricaneClifisReservoirSites\Forebay\Lab Testing Foundation Borings\Summary of Tests Complete 10-22-09
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TP_200804.007.2 HURRICANECLIFFSFOREBAY _TP.GPJ US EVAL GDT 11/4/02

TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-15

SHEET 1 OF 1

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

LOCATION: SEE SITE PLAN

DIGGING METHOD: CAT 330 TRACKHOE

OPERATOR: N/A

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

PROJECT NUMBER: 200804.007.1

DATE STARTED:
DATE COMPLETED: 6/24/09
GROUND ELEVATION: 4686.9'
LOGGED BY: J. BOONE

6/24/09

Sample - ~| Atter. | Gradation |
= . = = 2| E ==
E('g;" fof}‘“ 2 (2l €| see Material Description ag Bg| S| B g8 = 5
= |2 §| Legena | USCS Z 125|538 B|g| &
o Ol S| §|a|2
-~ | o []
/.. XL
oL
4685 — _ﬁj;;‘_
gtx SC-SM | It brown, dry, very stiff 105.4| 5.0
0
] ‘& 1 SILTY CLAYEY SAND W/GRAVEL
A pinhole structure, trace gypsum
< 5 f/" ] stringers
il
~ '/ﬁ Proct.
ALPL . . DC -
/ﬁ , SC-sM | {edbraun, slghly most, 58 |23| 7 |30/|36|34|ND-3
4680 — _§: T ™ SS -
,’/xg 1 3.9%
o
e
| '§f s DG -
; CL-1 | it brown, slightly moist 63 23] 9 |23|27]s0|ND-2
SS -
1 10874 SANDY LEAN CLAY W/GRAVEL o
ﬁ pinhole structure :
4675 4 S
/ ac I(} brown, slightly moist, 57 | 24| 9 |36 31135 482&
i 250 A ense CLAYEY GRAVEL W/SAND Al
] more dense w/depth, trace gypsum
ﬁ stringers
i f;?x&
15 Refusal
4670 — =
OTHER TESTS

RB&G

ENGINEERING, INC.

LEGEND:

Bucket ~«——— Type
DISTURBED SAMPLE 0.45 Torvane (isf)

UNDISTURBED SAMPLE

of Sample

DC = Dispersive Clay
S8 = Soluble Salts

UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained

CU = Consolidated, Undrained
HYD = Hydrometer




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

TEST PIT LOG TEST PIT NO. FB-16
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4716.4'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample —.| Atter. | Gradati
Elev. K] = . nn & 2| E A Rl
oy D?f‘t))th S (28] see | yeos Material Description 3% 25(3| 2| 23k
= |21 8| Legend 3‘50-55%255
o« o Ol s 2| 8= (@]
S|a|lo|? 5
BAH 5C-SM 4" SILTY CLAYEY SAND W/GRAVEL
= I
; I
=l ) LIMESTONE
4715 — | I fractured, caliche infilling of fractures
I
1
Refusal
SH
4710 —
10—
4705 —
LEGEND: OTHER TESTS
RB &( ; DISTURBED SAMPLE || §icket =~ Type of Sample S5 = Solivl Sals
UC = Unconfined Compression
CT = Consolidation
T 1 Bﬁzaﬁiﬁﬁfgﬁ:&ed Undrained
ENGP\EERING P\ UNDISTURBED SAMPLE CU = Consolidated, Undrained

HYD = Hydrometer



TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-17

SHEET 1 OF 1

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

LOCATION: SEE SITE PLAN

DIGGING METHOD: CAT 330 TRACKHOE

OPERATOR: N/A

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

PROJECT NUMBER: 200804.007.1

DATE STARTED:

6/24/09

DATE COMPLETED: 6/24/09
GROUND ELEVATION: 4614.3'
LOGGED BY: J. BOONE

TP_200804.007.2 HURRICANECLIFFSFOREBAY_TP.GPJ US EVAL GDT 11/4/09

Sample ~| Atter. | Gradation |
& %‘ “._’i’\i = x| ~ < %
<) = . - s 22| E| 3| R| | =
E'ﬁ"' Deffc’th S |o| E| gee Material Description gT|EE| 5| 2| S| €| 2| &
M | f £ |S 5| Logend | YSCS >~ |25 2| =] 8| 2| & 2
= Flg| e & (%8| 2|E|&|5|8| 3
J|la|o B
| v A CLAYEY SAND
ey abund sum stringers
ant gypsum string Proct.
, DC -
a5 I It. red-brown to red, dry to
SC slightly moist 916 3.7 | 23|10 |10 | 43 | 47 l\ég-:_i
AT 0,
4610 — A 13.9%
| =47
///
W DC
A -
= /|
/,':j/X CL-ML | red, sightly moist 804 | 7.7 | 25| 6 | 0 [ 10|90 '3
—ﬁ V1 9.7%
- A
VAV
Besdy
i WA SILTY CLAY
VA4 many gypsum stringers, pinhole
i structure
| iy
= f,,;f X CL-ML | red, slightly moist
L1
10—V
- ,.a //
vl 1
¢47)
Eig%?
g %
/; Kl
I i
—g SC red, slightly moist 88 | 25| 8 |31|33|36
4600 — — VERY WEATHERED SHALE
abundant gypsum stringers, more
15 competent w/depth
2 Refusal
4595 —
LEGEND: OTHER TESTS

R B&(5

ENGINEERING, INC.

Bucket <=——— Type of Sample
DISTURBED SAMPLE W o %ﬂmna (tsf)

UNDISTURBED SAMPLE

DC = Dispersive Clay
SS = Soluble Salts

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

HYD = Hydrometer



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

TEST PIT LOG TEST PIT NO. FB-18
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4656.5'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample =~ ~| Atter. | Gradation [
ElDth§ éegé’éﬁi\"@g
ev. [Depth| & | |© . e SS|2E| E| Q|| =2 +
@ | ) | 2 |8 S| see e Material Description 88 28|31 E1 S| S| 5| &
= 12 8| Legend e |=Z5|S|%| 2| |lol £
e [a)] [&] o| @ = (‘/Ju = @]
aJ|a| o B
A F T
1 W
1
4655 — g5 SANDY SILTY CLAY
WYy silty sand lenses & layers, abundant
i /jf’i_ It. brown, dry to slight ipamistingers r\?gé
Y. . brown, dry to slightly -
j/; "X CL-ML | -t 993 7.9 (25| 4 | 2 | 29|69 | oo
7 A d Y 14.2%
SILTY SAND
N very slight pinhole structure,
occasional boulders, many gypsum
4650 —| SM | It brown, dry stringers 84 (20| 3 | 3 |58]59|Proct.
_; . '_.
| W
A
—fx/;
- pan CL-ML | 1t brown, dry 88.7| 77 [26] 5 | 1 |34 |65 SS;
VA A 13.8%
10— 4411
} /ﬁ:f SANDY SILTY CLAY
‘;/,}x abundant gypsum stringers, occasional
4645 — ﬁ;; gravelly layer, occasional boulders
AV
4 '/
| ; ;,‘f,l CL-ML | It. brown, dry
‘//;’
e AN,
By
. ; .g{f'
15—?%/’
_ AN
fﬁ/{
A
4640 — A
LA
| "Z"X CL-ML | red, slightly moist SANDY SILTY CLAY
_?"/j very weathered shale becoming more
il ,//x competent w/depth, many to abundant
_é’,};; gypsum stringers
1
20— %A
- A :;:‘:
AT : .
1A M red, slightly moist, very DC -
4635l 495y CLML | o 37 (25| 4 | 6 |32]62| 53
] Refusal
LEGEND: QTHER TESTS
DISTURBED SaMPLE [ Bucket =~ Type of Sample S5 = Solcble Saits

R B&G

ENGINEERING, INC,

UNDISTURBED SAMPLE

UC = Unconfined Compression

CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer



TP._200804.007.2 HURRICANECLIFFSFOREBAY TP.GPJ US EVAL.GDT 11/12/09

TEST PIT LOG TEST PIT NO. FB-19
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4669.0'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample = ~| After. | Gradation |
g T- R EREBREE
B P S |2l €| see Material Description 88|25 5|2| 2|25 %
2 | ¢/ Legend | YSCS > (25| 2| x| 2| B(a| £
i o Olz| =8| 5| & 2| ©
Jla| O 7]
A
AL
| W
]
¢4y
AL
NN
. _f‘/f"
495
/’jf
A
i _/";;
1 Proct.
AV .. SILTY CLAY
//:'::: CL-ML | It. red-brown, dry, very stiff severe pinhole structure, trace gypsum 76310624 | 7 |0 | 9 |91 IEI():-:-B
4665 - N stringers
¢4
¢ %
/
45— /;
1
//ﬁ/
i _,;/;
f// 1] red-brown, sli i
- , slighlly moist,
/,5/ CLML | i
il _f'/,f::
/f/
1 1 MUDSTONE
<5 very highly weathered, more
&5] | competent w/depth, trace gypsum
4660 —| J7e% stringers, pinhole structure
27 X CL red, slightly moist
;{: x iy
- 10~>< X
X x SILTSTONE W/GYPSUM INFILLING
X
| = Refusal
4655 — 5
OTHER TESTS

RB&G

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



TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-20

SHEET 1 OF 1

CLIENT: W.CW.C.D.

PROJECT NUMBER: 200804.007.1

LOCATION: SEE SITE PLAN

DATE STARTED:

DIGGING METHOD: CAT 330 TRACKHOE

6/24/09

DATE COMPLETED: 6/24/09

OPERATOR: N/A

GROUND ELEVATION: 4684.3'

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

LOGGED BY: J. BOONE

TP 200804007 2 HURRICANECLIFFSFOREBAY _TP.GPJ US EVAL.GDT 11/4/09

Sample > ~| After. | Gradation |
=) ‘@ 9_’2\1 =21 % = <3 g
= . A s 2| E R el
E(l%/. D?ff)th S 2| see Material Description 3% 253|212 g 5| &
= 121 8| Legend HEES E §§ RN ‘Eﬂ g g
@ Sla|o]|?| 3
| o
% CL red, dry SANDY LEAN CLAY
4 ?
N SC-SM | it brown, dry SILTY CLAYEY SAND
-Z:j; DC -
7 ;';';;X CL-ML | It red-brown, dry SANDY SILTY CLAY 853151119163 |33/64 '\é%'?
—jx/'j:_ pinhole structure, many gypsum 9.2%
4680 — AAH stringers
5—r VI
= ! r."_f;,
s
Ll
1 T DC -
A ND-2
AAY CL-ML | It brown, dry 85.9| 8.9 (27| 5| 0 | 23|77 53"
$o%" SILTY CLAY W/SAND 14.1%
-—:/i";/ pinhole structure, abundant gypsum
7 ;‘/,‘f stringers
Mgy
4675 — [
| 1014
B5e
o L.
j:j;f ;X CL-ML | It red-brown, dry, siiff 936| 58 (24| 5 |8 [21|7
A AN
A,
LA
sy
4670 — g%
-/”'/; SILTY CLAY W/SAND
i 15—‘//--4“ very weathered shale, more stiff
/'/;”X CL-ML | it. red-brown, dry, very stiff ~ w/depth, more gypsum stringers 115.2| 6.4
_ﬁ// w/depth, more competent widepth
1 wax
A
] LA
-;/(3
q /;;1 CL-ML [ It. red-brown, dry, hard
)
4665 — A
o 20 Refusal
4660 —| |
LEGEND: OTHER TESTS
DISTURBED SAMPLE [ Bucket =—— Type of Sample S L AR

RB&G

ENGINEERING, INC.

0.45 «——— Torvane (isf)

UNDISTURBED SAMPLE

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

HYD = Hydrometer



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

R B&(

ENGINEERING, INC,

DISTURBED SAMPLE [l Bucket <——— Type of Sample

0.45 -«—— Torvane (tsf)

UNDISTURBED SAMPLE

TEST PIT LOG TEST PIT NO. FB-21
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: _200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4710.2'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
. Sample Pl Atter. | Gradation ”
g [~ 2|52 8| B|ls|l=l8| 8
Elov. \Depthl 2 || oy Material Description 8Z|25|5| 2|25 %
W || g uscs ~—|2E| 2| 2| 8| 2| | &
_J|_§Legend I Slz2lz|le|ls|8| B
S|la|o0|? 5
4710 — AL
)
S
:ﬁ ) SILTY CLAYEY SAND
] / SC-SM | 1. brown, dry
705 =t 2 SHALE BEDROCK
red wigray layers, dry, very more competent w/depth, abundant
hard gypsum stringers
e Refusal
10—
4700 —
LEGEND: OTHER TESTS

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

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-22

SHEET 1 OF 1

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

PROJECT NUMBER: 200804.007.1

LOCATION: SEE SITE PLAN

DATE STARTED:

DIGGING METHOD: CAT 330 TRACKHOE

OPERATOR: N/A

GROUND ELEVATION: 4698.3'

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

6/24/09

DATE COMPLETED: 6/24/09

LOGGED BY: J. BOONE

TP_200804.007.2 HURRICANECLIFFSFOREBAY TP.GPJ US EVAL GDT 11/4/0%

R B&G

ENGINEERING, INC.,

0.45 ~4—————— Torvane (tsf)

UNDISTURBED SAMPLE

Sample - —| Atter. | Gradation | ,
3 ﬁ ﬂ".é = X | o~ ’\; %'
o = . . S22 El 3 R[S =
E('f‘i;’ D?f?)th S (gl E| see Material Description 88|z25|S|2|E X% &
:"C:_'>~.dL d USCS E,"%:;g*_;g"gﬂg
5 A §| Legen & 328l = 5|8 8
SJ|a|9]? 5
88251 11 ML | & brown, dry, stifl 890.3| 73 | 28| 5 | 7 | 42| 51|55
AT 8.5%
A RE SANDY SILT
A1 plastic, pinhole structure, many
-+ gypsum stringers
B a1 :X ML It. brown, dry, stiff
4690 — |11
i -: X ML it. brown, dry, stiff
10—} 1
i %%%
’
1
;7; d-brown, sightly moist ss
= L1 rea-brown, siigntly moist, -
,/iﬁ’{/X CL-ML very siiff 78.8|11.0|26| 5| 3 |12]85 14.3%
4685 — //;
d,/f 4%
_ AN ;
15N SILTY CLAY
= AN CL-ML | Fed-brown, slightly moist, severe pinhole structure decreasing sS -
9 /; 3 very stiff w/depth, abundant gypsum stringers 6.7%
1 i decreasing w/depth, more stiff
LA w/depth, more competent w/depth,
AN becoming very weathered shale
= %
1A P
g%t
4680 —| 49’
% ¢
-1 /_;
e 1A //
ey
20—/ red-brown wigray layers,
i 1 LA CL-ML slightly moisl, hard
- Refusal
4675 - |
LEGEND: OTHER TESTS
DISTURBED SAMPLE [ Bucket <—— Type of Sample e

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

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



TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-23

SHEET 1 OF 1

CLIENT: W.CW.C.D.

LOCATION: SEE SITE PLAN

DIGGING METHOD: CAT 330 TRACKHOE

OPERATOR: N/A

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

PROJECT NUMBER: 200804.007.1

DATE STARTED:

6/24/09

DATE COMPLETED: 6/24/09
GROUND ELEVATION: 4705.9'
LOGGED BY: J. BOONE

Sample

Elev. |Depth

® | @) See | \scs

Legend

Lithology
Type
Rec. (in)

Material Description

(pch)
Moisture
Content (%)

Dry Density

pl
=
o
=

Gradation

Liquid Limit

Plast. Index| -
Gravel (%)
Sand (%)

Silt/Clay (%)

Other Tests

4705 —

428 CL-ML

4700 —

. CL-ML

ML

It. red-brown to red-brown,

dry, stiff

red-brown, slightly moisl,
very stiff

SANDY SILTY CLAY

slight pinhole structure, few to many

gypsum stringers

SANDY SILTY CLAY

3.9

pinhole structure, many gypsum 859 | 93

stringers, very weathered shale

It. brown to yellow-brown,
dry, dense

SANDY SILTSTONE SHALE

19

61

SS -
4.6%

SS -
4.1%

4695 —

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

Refusal

RB&G

ENGINEERING, INC,

LEGEND:
DISTURBED SAMPLE

UNDISTURBED SAMPLE

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

OTHER TESTS

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

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-24

SHEET 1 OF 1

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

PROJECT NUMBER: 200804.007.1

LOCATION: SEE SITE PLAN

DATE STARTED:

DIGGING METHOD: CAT 330 TRACKHOE

6/24/09

DATE COMPLETED: 6/24/09

OPERATOR: N/A

GROUND ELEVATION: 4701.4'

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

LOGGED BY: J. BOONE

TP_200804,007 2 HURRICANECLIFFSFOREBAY TP.GPJ US EVAL GDT 11/4/09

§ Sample ‘;'," w% ?t&ar}.< Gradatlo:g 2
—_ . . = 5= E @ @ | = ad
E'g"' Deé’"" S (¢l E| see Material Description 881855\ 2| 2|85 &
i ():‘E'&"'Lend Uscs = 1252 z| 2[B|S]| &
3 A 8| e a o|lg|s|B[8|=] ©
Slx| O @
1
4%
N I
4]
A
1 CL-ML | It. red-brown, dry SANDY SILTY CLAY
4700 — §
)
V14
4%
- I e
s DC -
— Vs red-brown wigray layers, ND-3
CL1 | gightly moist 89 (30| 8 |2|16(82| 5"
Vs 10.6%
1 s LEAN CLAY W/SAND
/L very highly weathered shale, abundant
/ gypsum stringers, more competent
/_ widepth
4695 — % OL | red-brown, dry, hard 127.2| 45
Refusal
10—
4690 —
LEGEND: OTHER TESTS
DISTURBED SAMPLE [ Bucket = Typedf Gurngle 85 = Sontie Sare

R B&(

ENGINEERING, INC,

0.45 +——— Torvane (tsf)

UNDISTURBED SAMPLE

UC = Unconfined Compression

CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer



TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-25

SHEET 1 OF 1

CLIENT: W.CW.C.D.

LOCATION: SEE SITE PLAN

DIGGING METHOD: CAT 330 TRACKHOE

OPERATOR: N/A

PROJECT NUMBER: 200804.007.1

DATE STARTED: 6/24/09

DATE COMPLETED: 6/24/09

GROUND ELEVATION:

4727.4

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

DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
= Sample % £ ﬁtter;< Gradatnorfm\ 2
€ . . c 52|82 S g8 Q@
E(',?t;" D?f%‘h S |9 &l see Material Description 2% B3| 2 % 35
= |3 9| Legend | YSCS >~ (25| 2| | &| 2| 8| &
Y [a] O| o| ® i 8 = (@]
Sla| o b
_/ SANDY LEAN CLAY TO SANDY
? CLICL-ML | 1. brown, dry A
4725 —| :
7 SM | It red-brown, dry SILTY SAND 17(32| 7|7 |51|42| 5,
plastic, very highly weathered shale, i
- many gypsum stringers
5_
— = red-brown wi/gray layers,
S— CL-ML slightly moist, very stiff
4720 —
SHALE (SANDY SILTY CLAY)
very weathered to competent,
| abundant gypsum stingers
E — red-brown wigray layers,
—— CL-ML slightly moist, hard
10—
Refusal
4715 —
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 = Consolidalion
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidaied, Undrained

HYD = Hydrometer
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TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-26

SHEET 1 OF 1

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

LOCATION: SEE SITE PLAN

DIGGING METHOD: CAT 330 TRACKHOE

OPERATOR: N/A

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

PROJECT NUMBER: _200804.007.1
DATE STARTED:
DATE COMPLETED: 6/24/09
GROUND ELEVATION: 4737.4'
LOGGED BY: J. BOONE

6/24/09

Sample .| Atter. | Gradation
P g “._"?_Q- =2 %x| = 5 %
. o Ty . o = 3= |El2|S|lzl&
E(Ifsi';r D?f%th s sl E| see = Material Description &% 25|3|E| 3 £ > 'S
= . o . o —_
jpémgend 555335;@5%
S|a| o 7]
4735 —| %
L, SANDY LEAN CLAY
AL many gypsum stringers, moderate bC
N g pinhole structure ND-3
Y, CL-1 1. brown, dry, stiff 82943 |23| 8| 6 |29|65 SS--
e
=1 ] /,f/ red-brown wigray layers,
/j/j CL-ML dry, very stiff
VA,
A5%h
1A
4730 — ;x;ﬁ
A
A
A
984"
‘/,’jf SANDY SILTY CLAY
—;"/;ﬁ very weathered to competwent shale,
¥l abundant gypsum stringers - some
! AL, red-brown wigray layers,
; ./'ﬁ" CL-ML & LT frothy
gos
10_':"‘,-.’//
J//;
sl '//,af/
K/;}
_§//.V
Geoy
A
i A
A
_ﬁ’f.}(;
KA,
4725 — Refusal
LEGEND: OTHER TESTS

RB&(s

ENGINEERING, INC.

Bucket <+——— Type of Sample
DISTURBED SAMPLE 0.45

UNDISTURBED SAMPLE

Torvane (tsf)

DC = Dispersive Clay
S8 = Soluble Salts

UC = Unconfined Compression

CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer
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TEST PIT LOG TEST PIT NO. FB-27
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4648.3'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
% Sample % oF ‘A_'tter;< GradatiorL %
= c S=Z|E| 8| E| sl 8
S PR S (2l €] see = Material Description 88|25 3| E| S| E| 5| 5
= |2 8| Legend > |25 2| %] 8|23 £
2 e Olz|=| &l J|=| O
dJla|© 7]
TR
f SC red-brown, dry CLAYEY SAND W/GRAVEL
4645 —
SHALE (SILTY CLAY)
™ ([t more competent w/depth
5
Refusal
4640 —
10—
4635 —|
LEGEND: OTHER TESTS
DISTURBED SAMPLE [ Bucket = T¥ha ot Sanie 95 < Sonbie Saie

R B&(

ENGINEERING, INC.,

0.45 a————— Torvane (1sf)

UNDISTURBED SAMPLE M

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

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



TP 200804.007.2 HURRICANECLIFFSFOREBAY TP.GPJ US EVAL GDT 11/4/09

ENGINEERING, INC.

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained

UNDISTURBED SAMPLE CU = Consolidated, Undrained
HYD = Hydrometer

TEST PIT LOG TEST PIT NO. FB-28
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4713.9'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample — | After, | Gradation
3 : % oE =T == z %
— R i = = @ 2=
E{’ﬁ;’ Df’fgth 2 (8| see Material Description 8%|%5 Ele SIEE S
5 |7 8| egena | USCS = (23|34 3| 5|2l &
o a Olz|l2| L& =| O
J| 5| @ @
2 5%E CL-ML SANDY SILTY CLAY W/GRAVEL
i |
gl
; 1
| LIMESTONE W/CHERT GRAVEL
- 2 | I caliche infilling of fractures
|
I
L
. 1
Refusal
4710 — |
1 s
4705 - |
1 10
{ N -
4700 — i}
w T DG = Dis| ssr:'secm
-————— =14 1V
RB &( ; DISTURBED SAMPLE [f Bucket = Type of Sample S5 = Soluble Salts
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TEST PIT LOG TEST PIT NO. FB-29
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4711.6'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
S | —| Atter. | Gradati
3 ample > 5 & .‘:e’< Ara alo; 2
Elev. |Depth| 2 = . —_ E5G|2e| E| S| &8 2| 2
M | @ | 2 |8 see ) Material Description § 8|2s8| 3|8 2| =| B &
5 [F 8| teoend 5§ |%8|2|%|8|5|8| 8
S|la|lo|9 5
7 % CL-MLY SANDY SILTY CLAY W/GRAVEL TO
A GC-GM SILTY CLAYEY GRAVEL W/SAND
[
el [ |
4710 — ]_I LIMESTONE
H I s L LI i s fractured, caliche infilling of fractures
|
|
- [
1
Refusal
5_
4705 —
10—
|4700
RB &( ; DISTURBED SAMPLE ] Bisket = Type of Sample 89 = Soniis e
UC = Unconfined Compression
CT = Consolidation
! m 1 BS=BKigtrm§2I?;;ted Undrained
t = , Un
ENGH\ EERING, H\C‘ UNDISTURBED SAMPLE CU = Consolidated, Undrained

HYD = Hydrometer
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TEST PIT LOG TEST PIT NO. FB-30
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: _CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4715.4'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
<. Sample 2 | & ftter. Gradatiol 2
Elev. |Depth| 8 | | = - .l cs|2=|E| 8|8l |8 &
@ | @ | 2 |8 S| see = Material Description 0g|2s|S|E| |2 5| &
2 | §| Legend | YSCS = (25 38[x| 22|38 £
A O Ol | m| E| &S o
Sla|0|?| 5
4715 —
WEATHERED SHALE (SANDY SILTY
CLAY)
- more competent w/depth, platey
] very IL. brown, dry, stiff lo
CLML | o
5
4710 = SHALE
more competent w/depth, platey
- = red, dry, hard
| Refusal
10—
4705 —
OTHER TESTS

R B&(

ENGINEERING, INC,

LEGEND:
DISTURBED SAMPLE [if Bucket =— Type of Sample

0.45 -«——  Torvane (isf)

UNDISTURBED SAMPLE

DC = Dispersive Clay

SS = Soluble Salts

UC =Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer
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TEST PIT LOG TEST PIT NO. FB-31
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4729.2'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample - ~| Atter. | Gradation |
& 2_|eS=T5l = s B8
= 0 o o 2= X &l S
Elev. |Depthl 2 15[ E| gop Material Description 2|25/ 5| 2|88 %] ¢
® | ® | s [g3 uscs >~|St| 2| |82 2| &
_,|_§Legend I 83—59555
S| O D
X X
= X X
X X
X X
X X
X X
“1x x
| X X
X X
: 5 WEATHERED SILTSTONE
4% X more competent w/depth, trace to
o X X many gypsum stringers
§ ;j SS -
oy ML gray-brown, dry 4.8%
X X
— X X
] X X
X X
X X
X X
4725 -
5— SILTY SANDSTONE
SM yellow-brown, dry
4720 — MUDSTONE SHALE (LEAN CLAY) ﬁgé
CL-1 red w/gray layers, dry more competent w/depth, trace 39 27|19 SS--
gypsum stringers 219
10— ’
i Refusal
4715 - |
OTHER TESTS

R B&(4

ENGINEERING, INC,

LEGEND:
DISTURBED SAMPLE

UNDISTURBED SAMPLE ,1

Bucket ~+——— Type of Sample
0.45 -«—— Torvane (tsf)

DGC = Dispersive Clay

SS = Soluble Salts

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidaled, Undrained
HYD = Hydrometer
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TEST PITLOG TEST PIT NO. FB-32
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4728.1'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample | Atter. | Gradation
S ‘E 9_’&\0/ = a<, — @ %
—_ = Q =y o
E('%" D?ff’)th S g/ E| see s Material Description 3% 25 £l % 15 %
2 |2 ¢ Legend uscs > (25|32 %| 3| Elo| £
Iv4 a Ol g| & & (‘0“ = o
J|la| o &
3 T
4
’ A‘/’_' N SILTY CLAY W/SAND
| A CLML | red, dry very weathered shale
A
AL
X X
U - X X
X X
X X
X X
X X
X X
X X
4725 — x X SANDY SILTSTONE
% X ML It. yellow-brown, dry, very  more competent w/depth, fractured -
o dense decreasing w/depth
ol | ol
X X
X X
X X
X X
x oX
4 ° Refusal
4720 — T
1 10
4715 — 7]
DISTURBED SAMPLE [l Bucket = Type of Sample S5 = Sowbio Sats
: UC = Unconfined Compression
CT = Consolidation
' T/ Bgzgirzig;ggﬁz;ted Undrained
ENGINEERING, II\L. UNDISTURBED SAMPLE CU = Consolidated, Undrained

HYD = Hydromeler
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TEST PIT LOG TEST PIT NO. FB-33
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY | SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4727.3'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample ] ~.| Atter. | Gradation =
& 3 9§ = x| ~ < %
= c 5= RN
E('ft;" D?%th S |9/ E| see Material Description 2% 5 ElE|E| 8 = 5
= 12 8| Legend UsScs > |25/ 2| | 2|25 5
Iv4 [s) O| g| =s| B Sl = ©
! S|a|© @
1
LA A
};;’f CLML |Iredbrown, dy,siff  SANDY SILTY CLAY
T
1
-é A
4725 —| 5;-
b
—/ 2 SILTY CLAYEY SAND W/GRAVEL
d é’w large flat gravels, trace gypsum Sg ]
/‘ SC-SM | It. brown, dry, dense stringers 36 [27( 7 (203149 SS-?
_é 3.2%
| Al
5 h/; h
) SM | Jelowbrown, dry. very 6.2 NP| 27| 31| 42
4720 — e SANDSTONE
et weathered at top to very competent
10— Refusal
4715 —
LEGEND: OTHER TESTS

M= Bucket ==—— Type of Sample DC = Dispersive Clay
DISTURBED SAMPLE [l e Yorvane (tsh SS = Soluble Sals
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

ENGP\IEERING P\E UNDISTURBED SAMPLE 83 - ggﬁggﬁgﬂ?:;?%"%?;?eiged

HYD = Hydrometer
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TEST PIT LOG TEST PIT NO. FB-34
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4722.3'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample —.| Atter. | Gradation
F % 92‘3 =z %l = 3 ﬁ
— . . c S= ol
E{l;; ’ D?f?)m § 9 £ see B Material Description Sg 2§ £ 2 g8 = E
= 12 §| Legend > |25/ 2| %| 2| 8|5 =
o o o o| ® = ‘:g = o
b ool o]
AL
7 oy
A1 CL-ML | brown, dry SANDY SILTY CLAY
Xz/j
AL
= I E LIMESTONE W/THIN SILTSTONE
I gray LAYERS
: [ silty clay infilling of fractures
4790 — Refusal
5_
4715 —
10—
4710 —
LEGEND: OMERIERS iy
e L] TSIV
DISTURBED SAMPLE [l Bucke! T;gfvgﬁ?gg'“ S5 = Salbio Sale

R B&(5

ENGINEERING, INC,

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained

UNDISTURBED SAMPLE CU = Consolidated, Undrained
HYD = Hydrometer



TEST PIT LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY

TEST PIT NO. FB-35

SHEET 1 OF 1

CLIENT: W.CW.C.D.

LOCATION: SEE SITE PLAN

DIGGING METHOD: CAT 330 TRACKHOE

OPERATOR: N/A

DEPTH TO WATER - INITIAL: ¥ DRY

AFTER 24 HOURS: ¥

PROJECT NUMBER: 200804.007.1

DATE STARTED:
DATE COMPLETED: 6/24/09
GROUND ELEVATION: 4708.5'
LOGGED BY: J. BOONE

6/24/09

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

Sample ~ ~| Atter. | Gradation |
= <) <
Elev. [Depth] £ | |2 INEHHEBEER:
a PR 3 |2lE| see Material Description S EHEE R
= 121 ¢ Legend e > |=5|2|%|2|28|o| &
o [a] Ol | s 8 S22 ©
SJla| o B
%-:‘:
- / i
_/ | SILTY CLAYEY SAND
N ,/; 1 abundant gypsum stringers
S
4705 — f;: : SC-SM | It red-brown, dry, dense 904 | 34 [20( 6 | 3 |55[42| %
2l
s~/
| é ,‘ SILTY CLAYEY SAND W/GRAVEL
_,-,'_‘9’: ] trace gypsum stringers
LA Proct.
i & very It. brown, dry to
/, SC-5M slightly moist, very dense 7512116 125/40]35 1S§O/-
?’9- 5 270
4700 —
il 1L brown. drv. very dense SANDSTONE BEDROCK
Kl ' Ve platey
10215
- It. brown, dry, very dense
Refusal
4695 —
OTHER TESTS

R B&(

ENGINEERING, INC,

LEGEND:
DISTURBED SAMPLE

UNDISTURBED SAMPLE M

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
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R B&(5

ENGINEERING, INC,

UNDISTURBED SAMPLE

TEST PIT LOG TEST PIT NO. FB-36
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4721.1'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
= Sample ? u's? i\.'ner;‘ Gradatia; 2
— < i _ = ::-’ = ] § —_ o e
E('ﬁ;" D?f'f)th S (8| E| see Material Description 5% Eg‘} S| E|EI8 = 5
£ |3 ¢/ Legend | USCS > [25/2|%| 2| B3| =
o« =} Olz|lm| 5| 3| =| ©
Jla |9 bl
) / 14
sy
4720 - 7 ’Z"
9y g8 CL-ML | It brown, dry, verystif ~ SANDY SILTY CLAY
el
4%f
. —;;5,
A
i
i —‘,ﬁ;-//z
Wghs e
ZlAA CL-ML | red, slightly moist
ﬁ 1A SILTY CLAY W/SAND
il ‘/ﬁf.‘z very weathered shale, more competent
fzfj w/depth
AL
A4
A
1 s
A4,
X X
) ML yellow-brown, slighlly moist SILTSTONE
4715 = 7 "2
5 CLML | red MUDSTONE
| =5
x x ML yellow-brown SILTSTONE
il i Refusal
| 10—
4710 — N
|
LEGEND: OTHER TESTS
—_—r— DC = Dispersive CI
DISTURBED SAMPLE [ Bigket = Type of Sample CSMicE e

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer
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TEST PIT LOG TEST PIT NO. FB-37
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4703.7'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample - ~| After. | Gradation |
g2 IR EREE
E('ft;" D(eff)th 2 (g€ see | Lsos Material Description 2% 25|53 E2| S % = 5
Eﬁ‘éLegend Eﬁéggéggg
SJlal| O o]
of 11
7 [} GRAVELLY SILT W/SAND
B N RRE ML BRAtEREdDY very weathered siltstone
s =i
X
- X %
X ®
~4X %X
X %
X
ol ML gray-brown to It. brown, dry
= X
= ol SILTSTONE
X % platey
4700 — . %
_)( »
X ®
X ¥
X X
T X x
s i
SM yellow-brown, dry
| SILTY SANDSTONE
platey
Refusal
4695 —
10—
4690 —
LEGEND: QTHER TESTS
DISTURBED SAMPLE [ Bucket =— Type of Sample e e

R B&(5

ENGINEERING, INC.

0.45 -«— Torvane (tsf)

UNDISTURBED SAMPLE

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

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



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

TEST PIT LOG TEST PIT NO. FB-38
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: _200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4638.0'
DEPTH TO WATER - INITIAL: ¥ _DRY AFTER 24 HOURS: ¥ LOGGED BY: J. BOONE
Sample - ~| Atter. | Gradation |
8 ’éc q'i)o\: g SRS 3
o = H - - =F I3 4 o
E(Ifet;/ D?f%th 2 |9 €] see e Material Description a8|lzg| 3| B = % z E
§|3*§Legend EEE%EE(}?S%
J|la| o 73}
ﬁzg CL-ML 6" SANDY SILTY CLAY W/GRAVEL
X x
-3 _x X
X X
X X
X X
ol ML It. gray-brown, dry, hard SILTSTONE
- = X rock thin caliche coating on fractures
X X
o
L
tesas A Refusal
el 5_
4630 — =
- 10_
4625 — i
LEGEND: OTHER TESTS
DISTURBED SAMPLE [lif Bucket =~ Type of Sample Sof e

R B&(5

ENGINEERING, INC,

0.45 -«——— Torvane (tsf)

UNDISTURBED SAMPLE

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

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



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

TEST PIT LOG TEST PIT NO. FB-39
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4625.8'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: Y LOGGED BY: J. BOONE
Sample —~| Atter. | Gradation
Elev. [Depth| £ | |2 g§§§§@ﬂ§§
v, 35: 2 1alE] see | yeos Material Description 28|85 5|2 S1E 3 5
= c - . —
Spi“d?Legend Ezgagségg
dJ|a |9 7]
1
vzl
o
4625 — f;é
A8
0
.‘»?/5
1 7
1
7%
ﬁ;’f SANDY SILTY CLAY W/GRAVEL
7] “r‘é/ﬁ abundant gypsum stringers, moderate
’;é,f,'r'_ pinhole structure et
/?ﬁ CL-ML | It. red-brown, dry, stiff 840| 61 |23 | 5 | 22|22 |56 | ND-2
e @/ / SS -
Lo et — 13.7%
i !
9o
5—;%4
65s
B4
4620 — 4‘ =
o cliow-brown. d WEATHERED MUDSTONE
4 ot/ W/SILTSTONE GRAVELS
N N - red, dry WEATHERED MUDSTONE
b yellow-brown (o green, WEATHERED MUDSTONE
slightly moist
Excavation terminated at 9.5' as per
i 10— Michael Hansen of RB&G Engineering
4615 — )
OTHER TESTS

R B&(5

ENGINEERING, INC.

LEGEND:

DISTURBED SAMPLE [l Bucket <— Type of 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



TP_200804.007.2 HURRICANECLIFFSFOREBAY TP.GPJ US EVALGDT 11/4/08

TEST PIT LOG TEST PIT NO. FB-40
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - FOREBAY SHEET 1 OF 1
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.1
LOCATION: SEE SITE PLAN DATE STARTED: 6/24/09
DIGGING METHOD: CAT 330 TRACKHOE DATE COMPLETED: 6/24/09
OPERATOR: N/A GROUND ELEVATION: 4624.7'
DEPTH TO WATER - INITIAL: ¥ DRY AFTER 24 HOURS: ¥ LOGGED BY: _J. BOONE
Sample = < Atter. | Gradation T
Elev. |Depth| 8 | | AR EBERER:
s (f{"] 2 |2 i. see | Leos Material Description ég 25|5|2| 5 § N
;jl—&:'—egend EES§EE§(§)8
b ol D
3%
125
| &
-Pdg
7
1 B
_,ﬁfﬁ
9y SANDY SILTY CLAY W/GRAVEL
= ﬁf;i CL-ML [ It red-brown, dry, very stiff ~ pinhole structure, abundant gypsum
44 /[51 stringers
7
N
Bz
LA
ﬁ."//.
4620 — LA
sk
| e MUDSTONE
EE, yellow-brown & red Iayers, e \veathered, more competent
ol dry
w/depth
K=X=
X %
4615 — % %
HEE , ; SILTSTONE
L Y gray-green, slghlly maist - 1 ore competent w/depth
X X
| %X
wox
Excavation terminated at 11" as per
Michael Hansen of RB&G Engineering
4610 —
LEGEND: OTHER TESTS

R B&(

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 = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer
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Table 1

SUMMARY OF TEST DATA
PROJECT Hurricane Cliffs Reservoir Sites — Forebay PROJECT NO. 200804-007
LOCATION Washington County, Utah FEATURE Forebay Reservoir Basin
PROCTOR
SEET INPLACE | ASTM D 698 ATTERBERG LIMITS MECHANICAL ANALYSIS UNIFIED
TEST | BELOW | DENSITY '\’I'J”é)lfl'g’l’%'("' bispERsive| SOLUBLE SoIL
PIT GROUND {pcf} | SALTS CLASSIFICATION
NO. | surrace | mosture | o Jh | CHAY %) LL'IUNll’I'TD PmITT'“ PL‘I‘S;'E‘;‘TY PERCENT | PERCENT PESICL‘;NT SYSTEM
" & MOISTURE | oo | e | CRAVEL | SAND gy | (modiied
(%)
FB-15 3 105.4/5.0
58 1274 @ 10.5| ND-3 3.9 23 16 7 30 36 34 SC-SM
6.3 ND-2 5.1 23 14 9 23 27 50 CL-1
12 5.7 4.2 24 15 9 36 31 35 GC
FB-17 3 91.6/3.7 |107.8 @ 18.5| ND-3 13.3 23 13 10 10 43 47 SC
6 80.1/7.7 ND-3 9.7 25 19 6 0 10 90 CL-ML
12.5 8.8 25 17 8 31 33 36 SC
FB-18 3 99.3/7.9 ND-2 14.2 25 21 4 2 29 69 CL-ML
8.4 1118 @ 17.5 20 17 3 3 58 39 SM
88.7/7.7 13.8 26 21 5 1 34 65 CL-ML
21 3.7 ND-3 25 21 4 6 32 62 CL-ML
FB-19 3 76.3/10.6| 1122 @ 17.8| ND-3 24 17 7 0 9 91 CL-ML
FB-20 3 85.3/5.1 ND-3 9.2 19 13 6 &) 33 64 CL-ML
6 85.9/8.9 ND-2 141 27 22 5 0 23 77 CL-ML
12 93.6/5.8 24 19 5 8 21 71 CL-ML
15 115.2/6.4
FB-22 3 89.3/7.3 8.5 28 23 5 7 42 51 ML
12 78.8/11.0 14.3 26 21 15) 3 12 85 CL-ML
15 6.7
FB-23 3 3.9 46 19 14 5 8 31 61 CL-ML
6 85.9/9.3 4.1
FB-24 8 8.9 ND-3 10.6 30 22 8 2 16 82 CL-ML
6 127.2/4.5
FB-25 3 11.7 7.9 32 25 7 7 51 42 SM
FB-26 3 82.9/4.3 ND-3 7.3 23 156 8 6 29 65 CL-1
FB-31 3 4.8
9 3.9 ND-2 21 27 18 9 CL-1
FB-33 3) 3.6 ND-3 3.2 27 20 7 20 31 49 SC-SM
6 6.2 NP 27 31 42 SM
FB-35 3 90.4/3.4 3.4 20 14 6 3 55 42 SC-SM
6 7.5 1055 @ 18.5 1.5 21 15 6 25 40 35 SC-SM
FB-39 3 84.0/6.1 |1176 @ 13.6| ND-2 13.7 23 18 5 22 22 56 CL-ML
NP=Nonplastic
RB&G ENGINEERING, INC. H:\DAMS\HurricaneCliffsReservoirSites\Lab Testing\LabSummaryTable1D-FB-TestPits.07-20-09.doc

Provo, Utah Page 1



RB&G 1435 West 820 North, Provo, Utah 84601 PROJECT NO. | 200804.007.1
801 374-5771 Provo —

ENGINEERING, INC, 801 521-5771 Salt Lake City

MOISTURE-DENSITY RELATION (PROCTOR)

Project HURRICANE CLIFFS RESERVOIR SITES - FOREBAY Dote 6/24/2009
Location / No. TEST PIT FB-15 AT 6 Technicion | J. LINDO
Materiol Description | RED-BROWN SANDY SILTY CLAY W/GRAVEL | USCS l SC-SM Method _AS_TM D 698
| Procedure Used' I_C - Preparation Method Moist
| Classification Procedure? | Test Rammer Used Manual
' A-No. 4 Sieve, B-%" Sieve, C-¥a" Sieve As-Received Moisture Content (X) | 6.5
2 Visual os per ASTM D 2488, Test os per ASTM D 2487 o
128
125 ! — B
i | N R S )
|
o N\ \\
5 .4/ \_ = ¥
5 = e -
z 122 /7./ — \\ e
= — = i \
T = \
) \
o \
: 10 . LT
- [ _ A NS
5 \ \
19 —1r A
> \ N
o — =t .\\
[a)
\ |
[ \
- |- A
\
AL
\
b
116 I =t
=== B A
\,
n3 —h—
3 6 9 12 15 18
MOISTURE IN %
Maximum Dry Density (pcf) 123.6 | Specific Gravity of Soil | 2.70 | Est. |
Optimum Moisture Content (/) 1.8 - OVERSIZE CORRECTION-ASTM D 4718
Corrected Maximum Density (pcf) 127.4 Specific Gravity of Soil +¥4 2.70 rEst. |
Corrected Optimum Moisture Content (%) 10.5 | Percent Oversize 11.9 [
————— 100/ Saturation Curve Type of Specific Gravity is BULK Unless

Otherwise Indicated



RB&G 1435 West 820 North, Provo, Utah B4601 PROJECT NO. | 200804.007.1
801 374-5771 Provo —
ENGINEERING’ INC, 801 521-5771 Salt Lake City
MOISTURE-DENSITY RELATION (PROCTOR)
Project HURRICANE CLIFFS RESERVOIR SITES - FOREBAY Date 6/30/2009
Location 7 No. TEST PIT FB-17 AT 3' ' Technicion | S. GUNNELL, K. MARTINEZ
Materiol Description | LT. BROWN CLAYEY SAND | uscs | sc Method | ASTM D 698
| Procedure Used' B ‘ Preparation Method Moist o
Classificotion Procedure? | Test | horﬁmer Used Manual
. o ‘ As-?eceived Moisture Content () | 7.1

' A-No. 4 Sieve, B-3" Sieve, C-¥" Sieve

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

13 T ] S
| L_| |
10 |- N e e e ——
5
- b E
\
\
L % B L |
S ¥ 2
o = o - -
\
z 1070 ——-—/ B/ LW (- i =
- B = NEE [T
| \
= A | | .\7.\_
\
}: e A\
5 %\
104 = =
% \
x \
(] \
| \
\
\
= —1— A
\
101 .8
pY
| K \
98 = = , - -
12 15 18 21 24 27
MOISTURE IN 7
Maximum Dry Dénsity (pcf) |-—Specific Gravity of Soll | 2.70 ‘ Est. }
Optimum Moisture Content (%) 8.5 5 OVERSIZE CORRECTION-ASTM D 4718
Corrected Maximum Density (pcf) 107. 8 Specific Gravity of Scil +¥, 2 70 i Est. ]
Corrected Optimum Moisture Content (/) 18.5 Percent Oversize 0.0 |

————— 100/ Saturation Curve

Type of Specific Gravity is BULK Unless

Otherwise Indicated




RB&G 1435 West 820 North, Provo, Utah 84601 ‘ PROJECT NO. | 200804.007.1
BO1 374-5771 Provo -

ENGINEERING, INC, 801 521-5771 Salt Lake City l

MOISTURE-DENSITY RELATION (PROCTOR)

Project HURRICANE CLIFFS RESERVOIR SITES - FOREBAY Date 6/30/2009

Location / No. TEST PIT FB-18 AT 6' _ | Technicion | M. JOHNSON

MoterioI:Desc-riptio_n BROWN SILTY éAND _| USCS ‘ SM | Method ASTM D 698
Procedure Used' © | Preparation Method Moist o
Clcssifigtion Procedure? | Test | Romm-er Used Manual R ‘
' A-No. 4 Sieve, B-3%" Sieve, C-¥" Sieve o As-Received Moisture Content (/) | 8.4 ‘

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

M8 — =
- A\ = 1 =
N |
‘|‘|4 = 5 === =
=3 =, - — i U
\
\
o —
s B
o \
" P R — " — . — —
g ZNE
> 110 A / _ LWL —
- N
— | ) A \ \ ==
\
5 1 R ]
= Vai N HE 1D
zZ 4 S
= _ /| _ N
106 \
v ¥ (L _
S v L A __
/ \ L
S [ . 1 \,\ I - _
- / I | \ N =
102 N\ N 4t
» i
== Sy— —
AN
- \
b
98 ki A= = S
12 15 18 21 24 27
MOISTURE IN /
I Maximum Dry_ Density (pcf) _ 11.8 {_Specific Gravity of Soil |[ 2.65 !I Est. |
I_Optimum Moisture Content (%) - 17.5___ OVERSIZE CORRECTION-ASTM D 4718
] Corrected Maximum Density (pcf) 1.8 Specific Gravity of Soil +¥4 2.65 l Esty
LCorrected Optimum Moisture Content (X) 17.5 Percent Oversize 0.0
————— 1007 Saturation Curve Type of Specific Gravity is BULK Unless

Otherwise Indicated



RB&G 1435 West 820 North, Provo, Utah B4601 PROJECT NO. | 200804.007.1
801 374-5771 Provo —

ENGINEERING, INC, 801 521-5771 Salt Lake City

MOISTURE-DENSITY RELATION (PROCTOR)

Project HURRICANE CLIFFS RESERVOIR SITES - FOREBAY Date 6/25/2009
Location / No. TEST PIT FB-19 AT 3' ) Technicion | J. LINDO
LMoteriol Description | RED-BROWN SILTY CLAY |uscs [ cL-ML | Method | AsTM D 698
Procedure Used' A __Preporotion Metho:j Moist
Classification Procedure? | Test = Rammer Used Manual
-'_A.No_4 Sieve, B-%" Sieve, C-¥" s-.e:ve - As-Received Moisture Content (/) | 10.0 -

2 visual as per ASTM D 2488, Test os per ASTM D 2487

N7 r
B l
\ ||
\
114 — = A =
\
—_ N = == SN NN
\
\
. § ARNNE
a | \ [
z M - p/l \ ; e e e
Y
,_ -1 e T = = S 1T
| |
S i i /| t
n A \
= v4 \ =
"Z" 1B o // . \\ L
\
= 108 - — / [ L) - \_ \\ =
& . \
o \
_ N
\ \
S = L A
- o . \. \
\
105 ——1+—17—1 = p
102 - —
9 12 15 18 21 24
MOISTURE IN 7
Maximum Dry Density (pcf) _ 1__112.2 l Specific Gravity of Soﬁ { 2.70 ‘ Est. |
~ Optimum Moisture Content (7) B 17.8 ~ OVERSIZE CORRECTION-ASTM D 4718 -
Corrected Maximum Density (pcf) 12.2 [ Specific Gravity of Soil +¥4 2.70 rEst. |
Corrected Optimum Moisture Content (/) 17.8 Percent Oversize 0.0 |
————— 1007 Saturation Curve Type of Specific Grovity is BULK Unless

Otherwise Indicated



RB&G 1435 West 820 North, Provo, Utah B4601 PROJECT NO. | 200804.007.1 [
801 374-5771 Provo P — | — S :

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

MOISTURE-DENSITY RELATION (PROCTOR)

Project f HURRICANE CLIFFS RESERVOIR SITES - FOREBAY Daote 10/29/09
“Location 7 No. | TEST PIT FB-26 o Technicion | D. WALKER
| Moteriol Description | RED LEAN CLAY _ USCS | CL-1 | Method | ASTM D 698
Procedure Used' A Preparation Method | Moist _]
_:Clossifi(ioiion Procedure? | Test Rommer_ lised —_:_VOnuol - l|
' A-No. 4 Sieve, B-3" Sieve, C-¥," Sieve As-Received Moisture Content (7)) | 3.8 |

2 Visual as per ASTM D 2488, Test as per ASTM D 2487

—

M3 — S
HERN
L

110

“ L1 |
a. I | |
z 107 = — ;
= . I '
T
%) | " i
o ' ‘|
= L
= 1=
% —
104 i__ ik
>—
@ | S T
(] |
|
S
A (S S S ==
| . A
| | ‘\
101 I S S S - I [N A
| [ | \\
- —t— B - _ ‘\
I — SN S (N | ) [N | /— | I _ |
|
) N |
_ S I o i
|
( L L] |
98 ) S . = == | I TN SR ] | -
8 12 16 20 24 28

MOISTURE IN 7

| Moximum Dry Density (pcf) | o | Specific Gravity of Soil | 2.70 | Est. |

Optimum Moisture Content (/) OVERSIZE CORRECTION-ASTM D 4718

| Specific Grovity of Soil+¥a | 2.70 [ Est. |

Corrected Maximum Density (pcf)

|
Corrected Optimum Moisture Content (%) ] 14.5 | ‘ Percent Oversize ] 0.0

————— 1007 Saturation Curve Type of Specific Gravity is BULK Unless
Otherwise Indicated



RB&G 1435 West 820 North, Provo, Utah 84601 PROJECT NO. | 200804.007.1
B01 374-5771 Provo ===

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

MOISTURE-DENSITY RELATION (PROCTOR)

Project HURRICANE CLIFFS RESERVOIR SITES - FOREBAY Date 6/26/2009
Location / No. TEST PIT FB-35 AT 6' Technician | K. MARTINEZ .
Moteriol Description | LT. BROWN SILTY CLAYEY SAND | USCS | SC-SM | Method ASTM D 698
Proclédure Used’ © Preparation Method Moist
Clossifi_cétion Procedure? Test_ Rammer Used Manual
) A-No. 4 Sieve, B-3%" Sieve, C-¥." Sieve As-Receivec; Moisture Content (Z). 3.2 a

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

12 : 3 T
: i N
. N
N
109',- N == TS L]
| LN - |
b |
= = ] LY —
N\
_ i N
R
s 2,
a [ N
= — — % _—
z 106 ,/'—-\\ \\
— S o |- < 1
5 L HRN Se. | N
l:_J /{ \ N\
e 1 - S
= / : \‘\ >
= = L = d -
R ] \
= 103 — 4 / NI 1 ) _;_‘
> / 8
L ; . <
S / 3
/ N ™
/_ . — N _
<
N
‘\
100 |—— - - — P
T = = e
97
15 17 19 21 23 25
MOISTURE IN 7
Maximum Dry Density (pcf) 105.5 1 Specific_Grovity of Soil L 2.65 | Est. [
Optimum Moisture Content (Z)_ | 18.5 _ OVERSIZE CORRECTION-ASTM D 4718 -
Corrected Moximum Density (pcf) 105.5 Specific Gravity of Soil +¥ 2.65 ! Est.
Corrected Optimum Moisture Content (/) 18.5 | Percent Oversize 0.0
————— 1007 Saturation Curve Type of Specific Gravity is BULK Unless

Otherwise Indicated



RB&G 1435 West 820 North, Provo, Utah 84601 PROJECT NO. | 200804.007.1
801 374-5771 Provo —

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

MOISTURE-DENSITY RELATION (PROCTOR)

Project HURRICANE CLIFFS RESERVOIR SITES - FOREBAY Daote 6/30/2009
Location / No. TEST PIT FB-39 AT 3' Technicion | M. JOHNSON
Materiol Description | LT. BROWN SANDY SILTY CLAY W/GRAVEL | USCS | CL-ML Method ASTM D 698
“Procedure Used' ~ Mo " Prepcrc;tion Method Moist i
Classification Procedure? | Test Rammer Used Manual
' A-No. 4 Sieve, B-%" Sieve, C-¥," Sieve As-Received Moisture Content (4) | 5.5
2visual as per ASTM D 2488, Test as per ASTM D 2487 o
\
— N
N I _ .
| N
118 -- \
X
: L | -~
= il Y
| \\
5 L /‘\ \
g VAR N
z 14 \ N — i_ - .|
— — N J. X I
> B 1 / \\ | N 1
=R I A N e :
= . L A \_ i g
> / \\
MO —— . d | |
% /| 1
o — 1/ . i =
_/ ) A |
@ e N
== I L — E .
-l | | I
N
106 e — A
\u
102 =—— =
9 12 15 18 21 24
MOISTURE IN Z
Maximum Dry Density (pcf) 11_5.5_ LSpecific Gravity o_f Soil i _2.70 i Est. |
Optimum Moisture Content (/) - 14.2 - OVERSIZE CORRECTION-ASTM D 4718
Corrected Maximum Density (pcf) 117.6 | Specific Gravity of Soil +¥ 2.70 l Est. |
Corrected Optimum Moisture Content (%) 13.6 Percent Oversize 5.8 |
————— 1007 Saturation Curve Type of Specific Gravity is BULK Unless

Otherwise Indicated



PERCENT FINER (by weight)

RB&G Hurricane Cliffs Reservoir Sites, Fore Bay
09-FB11

ENGINEERING, INC.

SIEVE ANALYSIS (GRADATION)

SAND
COARSE | FINE COARSE | __MEDIUM | FINE SILT OR CLAY
o
Y = 88 g 5 8§ 3 .
r o, T I 8@ Q g < = S o & —*—51065
T O N+~ 0B =™ P4 Z o o (=] =] (=] LL=23
100% & = Pl=7
o/ |
o —=— 1251
132"
LL=25
sl Pl=4
70% - —A—I1_Z.5';%18'
Pl =10
60% -
—8—24't0 26'
50% - LL =39
Pl =22
40% -
--®--331035'
L=2
i it
20% -
- 0--170'to 171"
LL = 41
10% - Pl =23
0%
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% -
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10% -

0%

RB&(5

ENGINEERING. INC.

Hurricane Cliffs Reservoir Sites, Fore Bay
09-FB12

SIEVE ANALYSIS (GRADATION)

SAND
|  COARSE | FINE | COARSE | MEDIUM | FINE | SILT OR CLAY
g g E £ £ EE
8 . L., @ = g T & g 2 2 8 X
: =2 = T ¥ Q@ S ! =} =] g © = =] 5] S
® N~ =™ - ™ P =2 = = = e o o o (=}
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)

——69' to 70"
LL=25
Pl=7

—B-79'to 80'
LL=25
PI=7

—&—100' to 101"
LL=27
Pl=6



PERCENT FINER (by weight)

RB&(5

ENGINEERING, INC.

100%

90% -

80%

70% -

60% -

50% -

40% -

30%

20% -

10% -

0%

GRAVEL

Hurricane Cliffs Reservoir Sites, Fore Bay
09-FB13

SAND

SIEVE ANALYSIS (GRADATION)

COARSE |  FINE COARSE | _ MEDIUM | FINE SILT OR CLAY
(=]
s\l = = - 3 9 g 9 8 8 g g co\! S
. . T : ¥ ND S S o 6 s © S S S S
< N —® & =z = =z z Z2 o (=] o o oS
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)

——0'to 1.5
LL=26
Pl=9



PERCENT FINER (by weight)

RB&G Hurricane Cliffs Reservoir Sites, Fore Bay
09-FB14

ENGINEERING. INC.

SIEVE ANALYSIS (GRADATION})
SAND

GRAVEL

COARSE |  FINE COARSE| _ MEDIUM | FINE SILT OR CLAY
s g ¢t £ £ E
& ... < e g = & 3 S o o =
= = = = B -i E\\I E\D (2] o o] o [e] (=} o o o o
y ® N e O3 « o6 z z z z Z © (=) (= (=] =]
100% 2
90% -
80%
70% -
B0 —4—0'to 1.5'
LL =26
PI=9
50% -
40% -
30% -
20% -
10% -
0% |
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)



PERCENT FINER (by weight)

RB&G Hurricane Cliffs Reservoir Sites, Fore Bay
09-FB17

ENGINEERING, INC.

SIEVE ANALYSIS (GRADATION})

GRAVEL SAND
COARSE | FINE COARSE | MEDIUM __| FINE | SILT OR CLAY
o o E £ £ E E
8L L, o« 2 S = 83 = e 8 3
: - . v L ¥ w® g ) =] g g © =] =] S =]
MO N+~ =@ =& P4 pd =z P4 Z o (=} (=3 o (=]
100% ;\.\.\‘
—4&—45' o 46
sl LL=36
Pi=16
80% -
70% -
60% -
50% -
40%
0% —8—55'to 56'
LL =30
Pl =12
20%
10% -
0%
100 10 1 0.1 0.01 0.001

GRAIN SIZE, D (mm)



RB&G MULTI-STAGE CONSOLIDATED-UNDRAINED page 1 of 2

ENGINEERING. INC. TRIAXIAL COMPRESSION TEST
Project HCH Forebay
Project No. 200804-007 Boring No FB-TP #26
Location TP #26 Depth / Elev. (ft) 3-4'
Date 10/31/09 Sample Type Remolded
Tested By J Boone Failure Criteria Max obliquity
Sample Description Lean Clay CL-1:LL =23, PI=8
summary of Results O'Iconso| o-d,f* € 6'1,f* 0"3'f*
psf psf psf psf
Stage1 © 2884 7266 3.0% 9183 1917
Stage2 A 5758 15937 8.2% 20546 4609
Stage 3 [ 8639 23969 12.7% 30825 6856
Effective stress failure envelope c' = 156 psf ¢' = 38.9°
20000 T——
[y
1]
£ 15000 -
o
@3
& 10000
»
S 5000
£
»n
0

0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000
Effective Normal Stress, p' (psf)

Total stress failure envelope ¢ = 0 psf ¢ = 354°

20000

15000 -

10000

5000

Shear Stress, q (psf)

0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000
Total Normal Stress, p (psf)

See page two for plots of deviator stress and pore water pressure versus strain.

*Values corrected for membrane effects Tested in general accordance with
A calculated according to ASTM D 4767 10.3.2.1 Method A ASTM D 4767
Z:\DAMS\HurricaneCliffsReservoirSites\Forebay\CU Testing\FB-TP #26 @ 3-4' Multistage CU report xIs



R B&G

ENGINEERING, INC,

Project

Project No.
Location

Date

Tested By

Sample Description

HCH Forebay
200804-007

TP # 26
10/31/09
J Boone
Lean Clay CL-1:LL=23, PI=8

MULTI-STAGE CONSOLIDATED-UNDRAINED
TRIAXIAL COMPRESSION TEST

Boring No

Depth / Elev. (ft)
Sample Type
Failure Criteria

page 2 of 2

FB-TP #26
3-4
Remolded
Max obliquity

Symbol (o) A 0O
Stage 1 2 3
Vertical effective .
consolidation stress  °° Ak Sl BSS N R
Height L, 3.33 3.12 2.94 (in)
Diameter D, 1.42 1.36 1.38 (in)
= Moisture w, 14.8% 13.4% 12.0%
Z'g Dry unit weight v4, 105.1 123.1 126.5 (pcf)
- Est. specific gravity Gg 2.68 2.68 2.68
Void ratio e, 0.59 0.36 0.32
Saturation S, 67% 100% 100%
Moisture w 13.4% 12.0% 10.6%
g Dry unit weight 714 123.1 126.5 130.1 (pcf)
= Void ratio e 0.359 0.322 0.285
S Saturation S  100% 100% 100%
o Area A.  1.36 1.40 144  (in?
c - S
8 Timeto50% 16305 26156 27068 (min)
s consolidation
.‘{(:' B-value B 0.97 - -
Total back 4898 8991 10651 (psf)
pressure
Deviator stress o4 7266 15937 23969 (psf)
Major principal
effective stress 9183 20546 30825 (psf)
o Minor principal
5 effective stress © > 1917 4609 6856  (psf)
S Strain ¢ 3.0% 8.2% 12.7%
® Strain rate, /min 0.02% 0.02% 0.02%
(/2]
]
7]
[}]
(04
Sketch at Failure
Remarks

*Values corrected for membrane effects
**A, calculated according to ASTM D 4767 10.3.2.1 Method A
Z:\DAMS\HurricaneCliffsReservoirSites\Forebay\CU Testing\FB-TP #26 @ 3-4' Multistage CU report xls

Deviator Stress, o4 (psf)

Pore Water Pressure, Au (psf)
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25000
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15000
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5000

0
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2000

1800
1600
1400
1200
1000
800
600
400

200

0

0%

5% 10% 15% 20% 25%
Axial Strain, s,

Tested in general accordance with
ASTM D 4767



Shear Stress, ¢ {psi

100

60 T | I I I = e = ‘

(1] | EREEEZ ]
' B T 80 ! i | | |
| | A '
[ ’U_T) | | | |
nd o | | | | |
' . 60 i |
] | |
(oM e i |
& | | - | L
| 5 40 ' L] | N ' ||
O ETT T W BEEEEEE
< | | |
. n . _ | | | | |
| _

] | | 20 55 /| | |
Horizontal Displacement, §, (in. x 10-2) 20 ' - | | | _I . . :
l ' :

0 20 40 60 80 100 120 140 160 180

Normal Stress, g,(psi)

' ‘ ' | Shear Strength

I TNest Somple Sample Dota Deg;ee N Maximum | Strain | Pororrlqeters !
' = Size Dry |[Moisture | ©F S Shear | Rate | friction .
or . : Saturation| : Stress | (inches/ | Cohesion |
(inches) | Density | Content ; | Ba (psi) > , Angle ¢ (¢/psi) |
f Symbol . (pchH) | ) (%) t{psi) | minute) ((degrees)|
® | 2375 | 1056 | 148 ~100 | 210 16.5 | 0.0006 |
| 2.375 105.8 15.0 ~100 43.6 32:7 0.000S; 36.4 1
| A I 2.375 | 105.3 15.0 ~100 67.8 | 510 0.0006 |
| | | | | |
MATERIAL: LEAN CLAY, CL-1 (REMOLDED)
RB& DIRECT SHEAR TEST HOLE NO.: TP-FB-26 Figure
(; Project: Hurricane Cliffs Reservoir Sites -
ENGINEERNG,INC Forebay DEPTH: 3'-4'

Washington County, Utah




DRAFT 09-FB-9
HCH Dam Site
MNH
HCH Dam Site Forebay S Dam Gage Ht  Applied
Drill Hole DEPTH m Stickup  Pressure
(ft.) (ft.) (psi)
09-FB-9 Water table
60 deg dip Trend due west

on Angle vert
0-8 00 - 69 0.0 0
8 - 13 6.5 - 113 3.3 13
13 - 23 1.3 - 199 3.3 13
13 - 28 11.3 - 19.9 3.3 20
13 - 28 113 - 18.9 3.3 13
23 - 33 19.9 - 286 3.3 15
23 - 33 199 - 286 3.3 29
23 - 33 19.9 - 286 3.3 15
33 - 43 286 - 372 3.3 18
33 - 43 286 - 37.2 3.3 37
33 - 43 286 - 37.2 3.3 18
43 - 53 372 - 459 3.3 23
43 - 53 37.2 - 459 3.3 45
43 - 53 372 - 459 3.3 23
53 - 59 459 - 51.1 3.3 25
53 - 59 459 - 511 3.3 50
53 - 59 459 - 5141 3.3 25
53 - 63 459 - 546 3.3 27
53 - 63 459 - 546 3.3 55
53 - 63 459 - 5486 3.3 20
63 - 73 546 - 63.2 3.3 32
63 - 73 546 - 63.2 3.3 64
63 - 73 546 - 63.2 3.3 32
73 - 83 63.2 - 719 3.3 36
73 - 83 632 - 719 3.3 70
73 - 83 63.2 - 7189 3.3 36
83 - 93 719 - 805 3.3 40
83 - 93 719 - 805 3.3 80
83 - 93 719 - 805 3.3 40
93 - 103 80.5 - 89.2 3.3 44
93 - 103 80.5 - 89.2 3.3 80
93 - 103 805 - 89.2 3.3 44
103 - 113 892 - 979 3.3 24
113 - 128 97.9 - 110.9 3.3 24
128 - 138 1109 - 119.5 3.3 20
138 - 148 119.5 - 128.2 3.3 18
138 - 148 119.5 - 128.2 3.3 24
138 - 148 1195 - 128.2 3.3 18
148 - 158 128.2 - 136.8 3.3 70
148 - 158 1282 - 136.8 3.3 100
148 - 158 1282 - 136.8 3.3 70
148 - 158 128.2 - 136.8 3.3 30
158 - 168 136.8 - 1455 3.3 30
158 - 168 136.8 - 145.5 3.3 70
158 - 168 136.8 - 1455 3.3 100
158 - 168 136.8 - 1455 3.3 70
158 - 168 136.8 - 1455 3.3 30
168 - 178 1455 - 154.2 33 52
168 - 178 145.5 - 154.2 3.3 100
168 - 178 1455 - 1542 3.3 52
178 - 188 1542 - 1628 3.3 70
178 - 188 15642 - 162.8 3.3 150
178 - 188 1542 - 162.8 3.3 70

Permeability Tests

Fricllon  Artealan

Loss

(psi)

"

20
20
20
10

10

June, 2009

Effective

Presswe  Pressure

]
7?>

(psi)
200.0

13
13
13
12

12

L
()

6.93

8.66
8.66
8.66

8.66

8.66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

8.66
13
8.66

8,66
8.66
8.66

8.66
8,66
8.66
8.66

8,66
8.66
8.66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

Radius (in)
H Perm. K

(ft) (fyr)

3.46 1,939
42.18 1,101
48.89 2,667
39.66 5,675
48.89 2,804
55.24 3,109
55,24 3,109
77.75 559
121.59 749
77.75 559
97.95 108
148.72 170
97495 132
109.49 708
167.18 841
109.49 797
115.84 384
180.45 631
99,68 586
136.04 266
209.88 271
136.04 293
153,93 57
232,39 60
153,93 71
171.82 102
264.13 118
171.82 135
189.71 33
272,79 95
189.71 95
106.06 2,595
116.89 1,755
118.48 2,227
145.60 1,517
138.68 1,865
145.60 1,617
297.34 4
366.57 1
297.34 2
205.03 0
213.69 116
306.00 139
375.23 131
306.00 137
213.69 143
273.12 294
383.89 283
273.12 322
323.32 0
507.94 0
323.32 0

3.782 DHQ3
2.938 rockbit

i -
322! opend 3 gal back fiow

% ’61 starting to move packer
w/ 300psi nitog



60 deg dip Trend due west

09-FB-10

HCH Dam Site

HCH Dam Site Fore Gage Ht
Stickup  Pressure

Drill Hole 7@
“oom

09-FB-10

on Angle

0
7
17
27
27
27
37
37
37
47
50
57
57
57
67
77
87
97
107

107
107

-7
- 17
- 27
- 37
- 37
- 37
- 47
- 47
- 47
- 57
- 57
- 67

- 67
- 67

- 107

- 117
- 117
- 117

Applied

(ft)  (psi)
Water table
0.0 0
4.0 0
4.0 5
4.0 15
4.0 32
4.0 15
4.0 20
4.0 40
4.0 20
4.0 20
1.0 20
3.7 25
3.7 50
3.7 25
3.7 24
3.7 20
3.7 21
3.7 22
3.7 50
3.7 100
3.7 50

Permeability Tests

Friclion  Artesian

Loss

{psi)

20

20

17
20
20

20

Pressure
)
>

June, 2009

Effective
Pressure
(psi)
118.0

15
32
15

20
40
20

25
50
25

50
100

L
()

6.06
8.66
8.66
8.66
8.66
8.66
8.66
8.66
8.66
8.66
6.06
8.66
8.66
8.66
8.66
8.66
8.66
8.66
8.66

8.66
8.66

Radius (in)
H Perm. K
(ft) (ftiyr)

3.03 868
14.39 7,800
34.59 3,590
66.33 733
105.56 745
66.33 827
86.53 688
132.68 819
86.53 957
49.03 5,276
47.33 7,112
115.09 7
172.78 24
115.09 7
82.21 3,115
74.71 3,462
85.68 3,019
96.65 2,730
216.08 10
331.46 16
216.08 10

f.;g_ ‘_‘ES 2.938 rockbit

3.782 DHQ3

s
P 3‘]9‘ opend
111957,

'5,276! max flow

T2 max

2

firg

L ki

AR s

. i 3 ,462%‘ may
3,019 max

0 2,730] max
o)




DRAFT 09-FB-11 Permeability Tests
HCH Dam Site May, 2009 {aC] E 3.782 DHQ3

MNH Radius (i) 2.938 rockbit
1l >

HCH Dam Site Gage Ht Applied Fricion atesian  Effective
Drill Hole DEPTH Stickup Pressure toss fressre  Pressure L H Perm. K
(ft) (ft.) (psi)  (psi) (psi) (i) () (ftiyr)
09-FB-11 Water table > 164.2 ?

60 deg dip

on Angle
0-7 00 - 6.1 0.0 0 o 6.06 3.03 625
0 -17 0.0 - 147 0.0 10 10 147 30.44 126
0-22 0.0 - 191 0.0 12 12 19.1  37.22 463
27 - 37 234 - 320 3.4 10 10 8.66 54.19 1,909
27 - 37 234 - 320 3.4 20 20 8.66 77.27 2,009
27 - 37 234 - 320 3.4 10 10 B.66 54,19 1,909
37 - 47 320 - 407 3.4 12 12 B8.66 67.47 176
37 - 47 320 - 407 3.4 25 25 8.66 97.47 154
37 - 47 320 - 407 3.4 12 12 B.66 67.47 192
47 - 57 407 - 494 3.4 30 30 8.66 117.66 0
47 - 57 40.7 - 494 3.4 50 50 8.66 163.82 9
47 - 57 407 - 494 3.4 30 30 866 117.66 0
57 - 67 494 - 58.0 3.4 33 33 8,66 133.25 25
57 - 67 49.4 - 58.0 3.4 58 58 B.66 1890.94 38
57 - 67 49.4 - 58.0 3.4 33 33 8.66 13325 39
67 - 77 58.0 - 66.7 3.4 19 19 8.66 109.60 142
67 - 77 58,0 - 66.7 3.4 38 38 8.66 153.45 196
67 - 77 58.0 - 66,7 3.4 19 19 8.66 109.60 236
77 - 87 66,7 - 753 3.4 21 20 1 8.66 76.72 3,506
87 - 97 75.3 - B4.0 3.4 23 20 3 866 8000 3,018
97 - 107 840 - 927 3.4 25 20 5 8.66 103.27 2,580
107 - 117 927 - 1013 3.4 29 29 8.66 167.32 773
107 - 117 927 - 1013 3.4 53 9 44 8.66 201.93 1,050
107 - 117 927 - 1013 3.4 70 15 55 8.66 227.32 1,070
107 - 117 927 - 1013 3.4 29 5 24 8.66 155.78 1,196
117 - 127 101.3 - 110.0 3.4 25 20 5 8.66 120.59 2,231
127 - 137 110.0 - 1186 3.4 68 68 8.66 274.64 34
127 - 137 110.0 - 1186 3.4 34 34 8.66 196.18 40
137 - 1457 1186 - 126.2 3.4 34 20 14 7.53 158.12 1,906
147 - 157 127.3 - 136.0 3.4 34 20 14 8.66 167.34 1,623
157 - 167 136.0 - 1446 3.4 34 19 15 8,66 178.31 1,480
167 - 177 1446 - 1533 3.4 34 19 15 8.66 186.97 1,411
177 - 189.5 1563.3 - 164.1 3.4 34 20 14 10.8  194.41 1,187




DRAFT 09-FB-12 Permeability Tests

HCH Dam Site July, 2009 g
MNH Radius(in)
HCH Dam Site Forebay S Dam Gage Ht  Applied rrcton atesian  Effective
Drifl Hole DEPTH G Stickup  Pressure Lom Prssus  Pressure L H Perm. K
(ft) gemil () (ps)  (ps) m  (ps) () () (fy)
09-FB-12 "~ Water fable > 2390 :
65 deg dip Trend S 88 W 25 deg from vert

on Angle vert depth

8 - 18 73 - 163 3.0 20 18 2 9.06 19.40 12,887
28 - 38 254 - 344 3.0 20 18 & 9.06 3752 6,662
37 - 48 335 - 435 3.8 20 20 9.97 88.47 473
37 - 48 33.5 - 435 3.8 40 40 9.97 13463 456
37 - 48 335 - 435 3.8 20 20 9.97 8847 473
48 - 58 435 - 526 3.0 20 14 6 9.06 64.88 3,645
48 - 58 435 - 526 3.0 38 17 21 9.06 99.50 2,462
48 - 58 43.5 - 526 3.0 20 8 12 9.06 78.73 2,540
58 - 68 526 - 616 3.0 20 18 2 9.06 64.71 3,902
68 - 78 61.6 - 70.7 3.0 28 18 10 9.06 9224 2,710
78 - 88 707 - 798 3.0 40 40 9.06 170.53 6
78 - 88 707 - 798 3.0 80 80 9.06 262.84 0
78 - 88 707 - 798 3.0 40 40 9.06 170.53 0
88 - 98 79.8 - 88.8 3.0 44 44 0.06 188.83 8
88 - 98 79.8 - 88.8 3.0 88 88 9.06 290.36 5
88 - 98 79.8 - 888 3.0 44 44 9.06 188.83 5
98 - 108 88.8 - 97.9 3.0 49 49 9.06 209.43 5
98 - 108 88.8 - 979 3.0 98 98 9.06 322.50 0
98 - 108 88.8 - 979 3.0 49 49 9.06 209.43 5
108 - 118 979 - 106.9 3.0 53 53 9.06 227.72 7
108 - 118 97.9 - 106.9 3.0 107 107 9.06 352.34 4
108 - 118 97.9 - 106.9 3.0 53 53 9.06 227.72 7
118 - 128 106.9 - 116.0 3.0 60 60 9.06 252.94 16
118 - 128 106,99 - 116.0 3.0 115 115 9.06 379.86 16
118 - 128 106.9 - 116.0 3.0 60 60 9.06 25294 16
128 - 138 116.0 - 1251 3.0 65 65 9.06 273.54 27
128 - 138 116.0 - 1251 3.0 125 125 9.06 41200 28
128 - 138 116.0 - 125.1 3.0 65 65 9.06 273.54 29
138 - 148 1251 - 13441 3.0 67 67 9.06 287.22 12
138 - 148 1251 - 1344 3.0 130 130 9.06 432.60 14
138 - 148 1251 - 13441 3.0 67 67 9.06 287.22 14
148 - 158 1341 - 1432 3.0 70 70 9.06 303.20 7
148 - 158 1341 - 1432 3.0 135 135 9.06 453.20 6
148 - 158 1341 - 1432 3.0 70 70 9.06 303.20 7
158 - 168 143.2 - 1523 3.0 75 75 9.06 323.81 8
158 - 168 143.2 - 1523 3.0 125 125 9.06 439.19 6
158 - 168 143.2 - 1523 3.0 75 75 9.06 323.81 8
1668 - 178 152.3 - 161.3 3.0 80 80 9.06 344.41 12
168 - 178 152.3 - 1613 3.0 130 130 9.06 459.79 15
168 - 178 1523 - 161.3 3.0 180 180 9.08 575.18 7
178 - 188 161.3 - 1704 3.0 85 85 9.06 365.01 18
178 - 188 161.3 - 1704 3.0 125 125 9.06 457.32 19
178 - 188 161.3 - 1704 3.0 85 85 9,06 365.01 19
188 - 198 1704 - 1794 3.0 90 90 9.06 385.61 0
188 - 198 1704 - 179.4 3.0 120 120 9.06 454.84 0
186 - 198 1704 - 1794 3.0 90 90 9.06 385.61 0
198 - 218 179.4 - 1976 3.0 100 100 18.1 422.28 3
198 - 218 179.4 - 1976 3.0 120 120 18.1 468.44 6
198 - 218 179.4 - 1976 3.0 100 100 18.1 422.28 3
218 - 238 1976 - 2157 3.0 75 75 18.1 38272 3
218 - 238 1976 - 2167 3.0 160 160 18.1 578.87 4
218 - 238 1976 - 2157 3.0 75 75 18.1 38272 3




DRAFT

09-FB-15

HCH Dam Site

MNH
HCH Dam Site
Drill Hole DEPTH
HQ (ft.)
09-FB-15

60 deg dip

on Angle
0-13 0.0 - 113
13 - 23 11.3 - 19.9
13 - 23 11.3 - 19.9
13 - 23 11.3 - 19.9
23 -33 19.9 - 28.6
23 - 33 199 - 286
23 - 33 19.9 - 286
33 - 43 286 - 37.2
33 - 43 286 - 37.2
33 - 43 286 - 37.2
43 - 50 37.2 - 433
43 - 50 37.2 - 433
43 - 50 37.2 - 433
0.0 - 00
48 - 58 416 - 502
48 - 58 416 - 502
48 - 58 416 - 502
58 - 68 50.2 - 58.9
58 - 68 50.2 - 58.9
68 - 78 58.9 - 675
73 - 78 63.0 - 675
74 - 78 641 - 675
74 - 78 64.1 - 67,5

Gage Ht  Applied

Q Stickup  Pressure
gpm  (ft) (psi)

. . Water table --

05 0.0 0

3.0 10
3.0 20
3.0 10
27 3.0 14
49 3.0 29
SIS 3.0 14
3.0 13
3.0 20
3.0 13
12.4 3.0 20
17.3 3.0 43
125 3.0 20
0.0 3.0 25
0.0 3.0 50
0.0 3.0 60
soio-: 3.0 19
52.0 3.0 20
50.0 7.7 18
492 3.0 17
0.0 2.0 40
0.2 2,0 60

Permeability Tests

Friction  Artesian

Loss

(psi

13

13

18

18

17

)

Pressura

% ('l)

wilgi>

July, 2009

Effective
Pressure
(psi)
68.0

10
20
10
14

14

40
60

L
(ft.)

8,66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

6.06
6.06
6.06
8.66
8.66
8.66

8.66
8.66

8.66
4.55

3.46
3.46

Radius (in)
H Perm. K
(ft) (ft/yr)

5.63 354
41.67 2,074
64.74 1,998
41.67 2,235
59.56 235
94.17 269
59.56 304
35.91 6,483
35.91 7,420
35,91 6,483
89,42 934
142,50 817
89.42 941
106.59 0
164.28 0
187.36 0
59.87 4,321
57.56 4,674
70.92 3,647
68.28 5,959
160.13 0
206.28 10

3.782 D HQ3
2.938 rockbit

i

O eB
IE'%%{@%‘ |
esiol= Tl
[72180-778.00 11 5,959] ~max fiow




DRAFT 09-FB-16 Permeabllity Tests

HCH Dam Site May, 2009 i 3.782 D HQ3
=
MNH Radius (in) 2.938 rockbit
Ee e
HCH Dam Site Gage Ht Applied rricion aressn  Effective
Drill Hole DEPTH a Stickup  Pressure ios Preass  Pressure L H Perm. K
() )y (ps) (ps) m (psh) () @) (ftryr)
09-FB-16 - Water tal el L3RS, 89.0
60 deg dip
on Angle
0-75 0.0 - 6.5 0.0 0 0 6.5 3.25 394
8 -175 65 - 152 34 10 10 866 37.30 1,276
18 - 27 15.2 - 234 4.4 12 7 5 8.23 3521 5,802
18 - 27 152 - 234 44 23 10 13 8.23 53.67 4,207
18 - 27 15.2 - 234 44 12 7 5 823 3521 5,802
27 - 37 23.4 - 320 4.4 32 32 8.66 10596 0
37 - 47 32.0 - 40.7 4.4 60 60 8.66 179.23 0
47 - 56.8 407 - 49.2 4.4 25 25 8.49 107.04 39
47 - 56.8 407 - 49.2 4.4 50 50 8.49 164.73 51
47 - 56.8 407 - 49.2 4.4 28 28 849 113.96 55
57 - 67 49.4 - 58.0 4.4 18 18 866 99.63 73
57 - 67 49.4 - 58.0 4.4 33 33 8.66 134.25 73
57 - 67 49.4 - 580 4.4 68 68 8.66 215.02 65
57 - 67 494 - 58.0 4.4 33 33 866 134.25 73
67 - 77 58.0 - €6.7 4.4 20 6 14 8.66 99.06 1,932
67 - 77 58.0 - 66.7 4.4 30 14 16 8.66 103.68 2,320
67 - 77 58.0 - 66.7 4.4 20 6 14 8.66 99.06 1,958
0.0 - 0.0
77 - 87 66.7 - 75.3 44 20 20 8.66 121.57 0
77 - 87 66.7 - 75.3 4.4 35 35 8.66 156.18 1
77 - 87 66.7 - 753 4.4 55 55 8.66 202.34 363
77 - 87 66.7 - 753 4.4 35 35 8.66 156.18 12
87 - 97 75.3 - 84.0 4.4 20 17 3 8.66 91.00 2,803
move
92 - 97 79.7 - 84.0 4.4 48 48 4.33 197.01 0
92 - 97 79.7 - 84.0 4.4 85 85 433 282.39 0
92 - 97 79.7 - 84.0 4.4 115 115 433 351.62 0
97 - 102 840 - 883 4.4 45 45 433 194.42 9
97 - 102 84.0 - 883 4.4 50 50 4.33 20595 8
97 - 102 840 - 883 4.4 90 90 433 298.26 6
97 - 102 84.0 - 88.3 4.4 50 50 433 205.95 8




DRAFT 8/5/2009
HCH Dam Site
08-FB-17 MNH
HCH Dam Site Gage Ht  Applied
Drill Hole DEPTH HiG Stickup  Pressure
(ft.) (it (psi)
09-FB-17 -~ Water table
60 deg dip
on Angle
0-8 00 - 6.9 0.0 0
0-18 00 - 1586 0.0 o
18 - 28 15.6 - 24.2 34 20
28 - 38 242 - 329 3.4 16
28 - 38 242 - 329 3.4 26
28 - 38 24,2 - 329 3.4 16
38 - 48 328 - 416 3.4 19
38 - 48 328 - 416 3.4 20
48 - 58 416 - 50.2 3.4 6
58 - 68 50.2 - 58.9 3.4 28
58 - 68 50,2 - 589 3.4 40
58 - 68 50.2 - 58.9 3.4 28
68 - 78 58.9 - 67.5 3.4 30
68 - 78 588 - 675 3.4 60
68 - 78 58.9 - 67.5 3.4 30
78 - 88 675 - 76.2 3.4 36
78 - 88 67.5 - 76.2 3.4 68
78 - 88 67.5 - 76.2 3.4 36
83 - 98 76.2 - 849 3.4 42
88 - 98 76.2 - 849 3.4 50
88 - 98 76.2 - 84.9 3.4 42

Permeability Tests

Friction ~ Arteslan

Loss

(psi)

Aug, 2009

Effective

Presse  Pressure

>

®

(psi)
100.0

L
(ft)

6.93

8.66

8.66
8.66
8.66

8.66
8.66

8.66

8.66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

8.66
8.66
8.66

3.782 DHQ3
Radius (in) 2.938 rockbit
L
H Perm. K
(ft) (ftfyr)

3.46 1,587

7.79 1,691

27.93 9,260

61.98 2,780

45.82 5,645

48.13 4,407

72.95 2,482

45.25 5716

63.15 1,786
122.57 498
150.27 682
122,57 739
135.85 213
205.08 404
135,85 514
158,36 343
232.20 439
158.36 513
180.86 329
173.94 1,279

160.09 1,325



DRAFT 8/5/2009 Permeability Tests

HCH Dam Site Aug, 2009 SR 3.782 DHQ3
09-FB-17 MNH Radius (in) i | 2.938 rockbit
HCH Dam Site Gage Ht Applied Frcton atesan  Effective
Drill Hole DEPTH Stickup Pressure ios Pressws Pressure L H Perm. K
@) ()  (esh (ps) w  (ps) () (B (ftyn
09-FB-17 Water table > 1000
60 deg dip

on Angle
0-8 00 - 6.9 0.0 0 0 6.93 346 1,587
0-18 0.0 - 156 0.0 0 0 156 7.79 1,691
18 - 28 1586 - 24.2 3.4 20 18 2 8.66 27.93 9,260
28 - 38 242 - 329 3.4 16 3 13 866 61.98 2,780
28 - 38 242 - 329 3.4 26 20 6 8.66 4582 5,645
28 - 38 242 - 329 3.4 16 9 7 866 48.13 4,407
38 - 48 329 - 416 3.4 19 5 14 8.66 72.95 2,482
38 - 48 329 - 416 3.4 20 18 2 8.66 45.25 5716
48 - 58 416 - 50.2 34 6 6 866 63.15 1,786
58 - 68 50.2 - 58.9 3.4 28 28 8.66 122.57 498
58 - 68 502 - 589 3.4 40 40 8.66 150.27 682
58 - 68 50.2 - 58.9 3.4 28 28 8.66 122.57 739
68 - 78 589 - 67.5 3.4 30 30 8.66 135.85 213
68 - 78 589 - 67.5 3.4 60 60 8.66 205.08 404
68 - 78 589 - 67.5 34 30 30 8.66 135.85 514
78 - 88 675 - 76.2 3.4 36 36 8.66 158.36 343
78 - 88 675 - 76.2 3.4 68 638 8.66 232,20 439
78 - 88 67.5 - 76.2 3.4 36 36 8.66 158.36 513
88 - 98 76.2 - 849 3.4 42 42 8.66 180.86 329
88 - 98 76.2 - 849 3.4 50 11 3s 8.66 173.94 1,279
88 - 98 76.2 - 849 3.4 42 9 33 8.66 160.09 1,325




APPENDIX B-AFTERBAY
Field & Laboratory Testing
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Hurricane Cliffs Hydropower Project
Drill Hole: AB-1 & 1A

Vertical Elevation 3576.9
Location: Near Maximum Section of Option 1 South Dam
Permeability Elevation
Depth Interval (ft) | Thickness |Material Encountered Rate Notes
from - to (ft) from - to (ft/yr) 3576.9
0- 5 1037
5 - 10 173
0- 25 25 GC-GM,SM 10 - 15 106/ YOUNG ALLUV
15 - 20 38
20 - 25 30 3551.9
25 - 30 11
25 - 35 12
25 - 40 53
38.5 - 45 9
25 - 64 39 CL, ML, SC-SM S - o OLD ALLUV
385 - 55 7
38.5 - 60 34
585- 65| 2047 AL
SCORIA, VESICULAR | 835- 70 6008 onnpia vESIC
64 - 85 21 AL 68.5 - 75 9330 BASALT
73.5 - 80 8734
78.5 - 85 137 3491.9
785 - 90 198
99 - 1095 776
109 - 119.5 190| Grass Valley Flow
9 o kR G EIRELEY 120 - 1345 186 BASALT
135 - 1445 138
3427.9
149 - 166 17 SCORIA, VESIC 145 - 1545 531 —SCORIA, VESIC
BASALT 155 - 162.0 701 BASALT 3410.9
166 - 173 BASALT BASALT 3403.9
173 - 179 6 BASALT & MS interbedded basalt 3397.9
179 - 187 8 VUGGY BASALT MS & vuggy basalt 3389.9
187 - 199 12 SANDSTONE Navajo Sandstone 3377.9




Drill Hole: AB-2

Hurricane Cliffs Hydropower Project

Vertical Elevation 3610
Location: Toward Right (west) abutment of Option 1 South Dam
Permeability Elevation
Depth Interval (ft) | Thickness |Material Encountered Notes

from - to (ft) from - to |Rate (ft/yr) 3610

. 6 - 10 127
0 -12 12 Alluvuim W/ Basalt 3598

9-15 10,721

. 15 - 20 26,202 .
12 - 30 18 Scoria, to vuggy Basalt 20 - 25 14817 Highly Fractured

25 - 30 14,306 3580

30 - 39 1,635

39 - 49 3,746

49 - 59 940

30 - 98 68 Basalt 59 - 69 1332 more compotent

69 - 79 750

79 - 89 1,162 3512
BASALT GRAVEL,

98 - 110 12 SCORIA 3500
110 - 134 24 SANDSTONE 123 - 134 2 |Navajo Sandstone 3476




Drill Hole: AB-3

Hurricane Cliffs Hydropower Project

Vertical Elevation 3570.5
Location: Near Maximum Section of Option 1 South Dam
Permeability Elevation

Depth Interval (ft) | Thickness |Material Encountered Rate Notes

from - to (ft) from - to (ftiyr) 3570.5
0 - 5 259|YOUNG ALLUV
0 13 13 SM, ML, GM 5 - 10 43 3557 5
13 18 5 CL 10 - 15 73|OLD ALLUV 3570.5
18 22 4 GP, SCORIA 15 - 20 15|BASALT GRAVEL 3552.5
22 103 81 BASALT 20 - 25 81 3548.5
103 108 5 SCORIA End Perm 3467.5
108 125 17 BASALT 3462.5
SCORIA, ALLUV, MS scoria w/ alluvium at

125 128 3 BOTTOM bottom 3445.5
128 140 12 Sandstone Navajo Sandstone 3442.5




Hurricane Cliffs Hydropower Project

Drill Hole: AB-4 Elevation 3609.51
Vertical
Location: Toward Left (east) abutment of Option 1 South Dam
Elevation
Depth Interval (ft) | Thickness |Material Encountered No Perm Notes
from - to (ft) tests 3609.5
0- 62 62 GP-GM, SM young alluv
3547.5
62 - 176 114 CL-ML, GP-GM, SC-SM OLD ALLUV
3433.5
176 - 181 5 MIX CL-ML, BASALT MIXED W/ VOLC. 3428.5
181 - 186 5 SCORIA / BASALT SCORIA / BASALT 3423.5
186 - 210 24 BASALT Basalt
asa 3399.5




Drill Hole: AB-5

Hurricane Cliffs Hydropower Project

Vertical
Location: Near Maximum Section of Option 1 North Dam
Permeability Elevation
Depth Interval (ft) | Thickness |Material Encountered Rate Notes
from - to (ft) from - to {ft/yr) 3599.32
0- 8 8 Calcareous Silt and Clay 0-8 570
w/ basalt gravels 3591.3
10 - 15 3,936
8 -25 17 Basalt Scoria Gravel 15 - 20 | 10,875
22 - 25 6,194 3574.3
100% Water Loss at
25- 38 13 Vuggy Basalt 24 - 34 2644 30 ft 35613
34 - 44 2923
44 - 54 3470 [Divide Flow from the
38 - 73 35 Basalt 54 - 64 3516 East
58 - 64 204
64 - 74 243 3526.3
73 - 82 9 Scoria and Basalt 74 - 83 447 3517 3
84 - 94 65 Old Alluvium
82 - 102 20 Gravel w/ Silt and Sand
94 - 104 861 3497.3
102 - 126 24 Vuggy Basalt and Scoria| 104 - 114 730
114 - 124 | 1689 3473.3
124 - 134 1708 Grass Valley Flow
134 - 144 | 1489 from the West
144 - 154 | 1639
126 - 182 56 Basalt 154 - 164 | 1179
164 - 174 559
174 - 184 | 431 3417.3
182 - 202 20 Vuggy Basalt and Scoria| 184 - 194 893
194 - 204 | 1072 3397.3
202 - 243 41 Basalt
3356.3
243 - 245 2 Scoria 3354.3
245 - 248 3 Navajo Sandstone 3351.3




Hurricane Cliffs Hydropower Project

Drill Hole: AB-6 Elev. 3582.38 ft.
Vertical
Location: Near Maximum Section of Option 2 North Dam
Permeability Elevation
Depth Interval (ft) | Thickness |Material Encountered Rate Notes
from - to (ft) from - to (ftiyr) 3582.4
0.0 - 50 491
50 - 10.0 121
0-27 27 Alluvium 10.0 - 15.0 773|  Young Alluvium
15.0 - 20.0 159
20.0 - 25.0 102 3555.4
. 250 - 300 171
27 - 40 13 | Gravel&Scoriagravel | .\ . 41| Young Alluvium??
and sand
35.0 - 40.0 26 or Old alluvium?? 3542.4
40.0 - 450 992
40 - 58 18 Scoria, Scoria sand S50 o @00 1.744
50.0 - 55.0 7,364
53.56 - 60.0 967 3524.4
60.0 65.0 no test Grass Valley
58 - 75 17 vuggy Basalt 65.0 - 74.0 1,287
69.0 - 79.0 46
3507.4
75 - 104 29 Basalt 79.0 - 89.0 8 Grass Valley
89.0 - 99.0 3 3478.4
104 - 1145 | 105 scoriaw/Basatt | 990 - 109.0| notest
109.0 - 119.0| notest 3467.9
119.5 - 129.0 >1912 Grass Valley
114.5 - 1495 35 Basalt 129.0 - 139.0] >1759
139.0 - 148.8] >1671 3582.4
149.5 - 151 1.5 scoria - no test 3431.4
old alluvium red-brown thick
151 - 163 12 sandy-clayey gravel, bentonite| 514 Ajjyyiym
(conglomerate) silty drilling
sand mud 3419.4
163 - 174 11 Navajo Sandstone Navajo Sandstone 3408.4




Drill Hole:

Location:

Hurricane Cliffs Hydropower Project

09-AB-7
Drilled Vertical
Power House (north side)

Elevation 3675.66

Depth Interval (ft)

from - to

Thickness

(ft)

Permeability

Material Encountered
Predominately

from - to

Rate
(ftiyr)

Notes

Elevation

3675.7

0-15

15

Fan Alluvium (younger),
Lt Brn, interbedded silt,
silty-clay, silty gravel,
clayey gravel, w/ some
silty sand layers

0 -

5-

10 -

5

10

15

882

95

156

start 5/14/09

Alluvial material above basalt is
calcareous

3660.7

15 - 30

15

pink-brn, gravel w/ silty
clay, w/ silty clay layer at
25ft

15 -
20 -
25 -

20
25
30

211
35
71

3645.7

30 - 51

21

Interbedded Lt. B and
Red-Brn,clayey
gravel,silty gravel w/
some gravel w/ silt, silty
sand, some gypsum
lenses, calcite stringers

30 -

35 -

40 -

45 -

35

40

45

50

34

149

79

989

3624.7

51 - 82

31

Interbedded Lt. Brn and
Red-Brn, gravel w/ silt,
gravel w/ clay, w/ some
silty sand, and silty
layers, and w/ gypsum
lenses and nodules,
calcite stringers

50 -
55 -
55 -
55 -

55 -

55
60
65
70

75

790
412
2238
1434

1012

3593.7

82 - 100

Interbedded yellow Brn

and Red-Brn, silty sand

and sandy silty layers,

w/ gravel, some calcite

encrusted pinholes at 85

ft., and clayey gravel at
100 ft., some calc &
gypsum lenses and

stringers

Drilling with mud, no K tests
after 75 ft

3575.7

100 - 120

20

red-brn, sandy silty clay
w/ some silty sand and
silt layers, some gravels,
lots of gyp(?) lenses at
1051t

3555.7

120 - 135

15

red-brn, sandy silty to
silty sand, w/ gravel,
some volcanics, scoria
and basalt, lots of black
cuttings starting at 128ft

lots of black cuttings starting at
128ft, transitioning to basalt
between 135-140ft

3540.7

135 - 160

25

Gry Basalt, vuggy and
non-vuggy, highly
fractured with broken
and rubbley layers,
some slightly
SCOriaceous zones

started coring Basalt at 140ft
Likley from the Divide Flow to
the east

3515.7

160 - 185

25

Older alluvium,
red-brn, silty gravel with
sand(?) to gravel w/ silt
& sand

cored Alluvium to 175 ft, very
poor recovery, wiped out HQ
core bit, switched back to rotary
wash, Reamed HQ w/ rod shoe
down to 179 ft where it stopped
advancing

34980.7

185 - 271

86

red-brn, silty clay,
w/gravel and sand (older

alluvium)

Alluvium getting denser w/
depth, poor recovery with spoon
samples, switch to NQ core at

259-271 ft BOH 6/1/09

3404.7




Hurricane Cliffs Hydropower Project

Drill Hole: AB-8 Elevation 3555.65
Vertical

Location: Near East Abutment of Option 4 and west toe of Option 3

Permeability Elevation
Depth Interval (ft) | Thickness |Material Encountered Rate Notes
from - to (ft) from - to (ftiyr) 3555.7
Lt. brown - pink brown
0 -| 15 15 silty sand w/gravel, S Younger Alluvium
some clay 10 - 15| 1991 3540.7
Red-brown Gravel with | 15 - 20 266
15 -| 30 15 silty clay, wicalc? and 20 - 25| 1955 Older Alluvium
gypsum stringers 25 - 30 996 3525.7
3%07 ) ig fggg Navajo Sandstone
i . S very highly weatherd,
30 64 34 Navajo Sandstone 337 - 49| 1378 more compotent with

48 - 59 536

depth

3491.7




Hurricane Cliffs Hydropower Project

Drill Hole: AB-9 Elevation 3585.55
Vertical
Location: Near northwest end of Option 3
Permeability Elevation
Depth Interval (ft) | Thickness |Material Encountered Rate Notes
from - to (ft) from - to (ft/yr) 3585.6
0o - 5 5 |t br°;"r’1':j'szﬁdj;°‘”” sitf 5 . 5 311|  Young Alluvium
e 3580.6
5 - 10 277
10 - 15 664
Red-brown to brown, 15 - 20 711
gravely silty clay w/sand| 20 . 25 369
5 - 58 53 | tositysandygravelw/ | 25 . 39 453|  Oider Alluvium?
silty clay & silty sand 30 - 35 3191
layers, and some calc & | 35 _ 40 4425
gypsum stringers 40 - 45 537
45 - 50 6551
50 - 55 912 3527.6
58 - 60 2 Sandstone 556 - 60 7215]Navajo Sandstone 3525.6




Hurricane Cliffs Hydropower Project

Drill Hole: AB-10 Elevation 3667.08
Vertical

Location: Near east abutment Option 2

Permeability Elevation
Depth Interval (ft) | Thickness |Material Encountered Rate Notes
from - to (ft) from - to (ft/yr) 3667.1
Lt. brown silty gravel w/ O~ & St
o - 15 15 sand to gravel w/ silt & 5S- 75  2149]  young alluvium
sand 75- 10 1373
10- 15 827 3652.1
15 - 20 708
Red-brown, some pink 20- 25 918 .
brown, silty clayey 25- 30| 3008| " ossble older
: alluvium (?), some
15 - 80 35 gravel, some white 30- 35 127
. . very weaky
stringers, possible 35- 40 55 cemented
cobbles? 40 - 45 2431
45 - 50 8700 36171




Hurricane Cliffs Hydropower Project

Drill Hole: 09-AB-11 Drilled at 60° dip Trend N75°W Dec-09
Location: Afterbay Option 4, near left side (east)
Permeability Elevation Corrected for Drill Dip |Corrected
Depth Interval (ft) |Thickness |Material Encountered Rate (ft/yr) Notes Depth Interval (ft) |[Thickness
from - to (ft) from - to 3527.0 from - to (ft)
0 - 92 9.2 Alluvium ? 0.0 - 17.0 1,530 3519.0 0.0 - 80 8.0
92 - 17 7.8 Navajo Sandstone 19.0 - 27.0 770|no recovery VH weathered 8.0 - 147 6.8
Navajo Sandstone 27.0 - 37.0 5,613 )
17 - 102 85 reddish-orange-brown | 37.0 - 47.0 5,095 14.7 88.3 738
49 - 57 >5665|max flow
57 - 67 4,431
67 - 77 3,022
7 - 87 >3591 |max flow
89 - 102 >2474|max flow 3438.7




Hurricane Cliffs Hydropower Project

Drill Hole: 09-AB-12 Drilled at 60° dip Trend N50°W Dec-09
Location: Afterbay Option 4, near middle
Permeability Elevation Corrected for Drill Dip |Corrected
Depth Interval (ft) |Thickness [Material Encountered Rate (ft/yr) Notes Depth Interval (ft) |Thickness
from - to (ft) from - to 3469.8 from - to (ft)
Drilled Vertical 0-15 ft vertical
0 85 8.5 Aluvium red brown silty 0- 5 483
) sand with gravel 5 - 10 580 3461.3
8.5 15 6.5 Navajo Sandstone 10 - 15 881 |very highly weathered 3454.8
drilled at 60° dip from horizontal drilled at 60° dip from horizontal
15- 266 289
266 - 36.6 263
36.6- 466 1,348
466 - 56.6 >4669
56.6 - 66.6 >4013 | Generaly relativiey
15 - 103 88 Navajo Sandstone- 616 - 66.6 1,188 | soft rock, some very 13.0 - 892 76.2
red-brown 666 - 76.6 1,461 | highly factured zones
766 - 86.6 56 throughout
866 - 96.6 >2900
926 - 96.6 56
96.6 - 106.6 >2183
101.6 - 106.6 3,197 3380.6
Navajo Sandstone-
103 - 106.6 3.6 orange-brown 102.6 - 106.6 2,393 33775 892 - 923 3.1




Hurricane Cliffs Hydropower Project

Drill Hole: 09-AB-13 Drilled at 60° dip Trend N52°W Dec-09
Location: Afterbay Option 4, near left side (east)
Permeability Elevation Corrected for Drill Dip |Corrected
Depth Interval (ft) |Thickness [Material Encountered Rate (ft/yr) Notes Depth Interval (ft) |Thickness
from - to (ft) from - to 3527.0 from - to (ft)
Navajo Sandstone
0 78 78 Formation 0- 17 1,5629.97
19 - 27 770.13
27 - 37 5,612.73
37 - 47 5,004.77
49 - 57 5.665.10 0.0 - 675 67.5
57 - 67 4,430.99
67 - 77 3,021.69 3449.0
78 104 26 Navajo Sandstone 77 - 87 3,591.39
Formation lower
transition zone above 67.5 - 90.1 22.5
Kayenta
89 - 102 2,474.08 3423.0




Location:

Hurricane Cliffs Hydropower Project
Drill Hole: 09-AB-14

Vertical

Afterbay Option 4, Power House

Dec-09

No Permeability Tests

Elevation
Depth Interval (ft) |Thickness |Material Encountered Notes about
from - to (ft) 3617.0
0o - 10 10 RRIMTCIWEERIE | e oo
gravel
10 - 15 5 Red-brn silty sand w/  [white stringers, trace
gravel gypsum
interbedded Lt-brn &
15 - 50 10 Red-brn, gravel w/ silty |cobbles, some layers look
sand, some clayey |like old alluvium
layers 3567.0
Red-brn clay to sandy
CIay’. W./ L] old alluvium. Lost water at
consisting of yellow & |55 4w/ some coming
brn mudstone fragments [pack. Rotary wash with
50 - 90 40 w/ some sandstone and [spoon samples to 90.
limestone fragments, a C;’“": :fgy drive 5P°:°"
about 4-5"per sample
few gypsum lenses and below 65ft
noduels. Weakly
cemented/underated 35270
started NQ core w/ mud at
90 - 2112 1212 |[same 90t 3405.8
) . some very soft
211.2 249 37.8 Navajo Sandstone Sandstone 3368.0




200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/6/08

DRILL HOLE LOG BORING NO. 09-AB-01
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 5
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 3/3/09
DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, ROTARY WASH DATE COMPLETED: 3/12/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3576.9'
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: Y DRY TO 162 LOGGED BY: M. HANSEN
= Sample g 2 |2 Atter. Gradaﬁo:l E%
Elev Depthg = - n S¢ gﬁ_§:§5§?.§$&
@ | @ |2 |8 see uUscs Material Description gg od|2s|S| B2 & ';‘_,‘g
£ |5 8| Legend |aasHTO) 5 |2 |=8|2|#|8|B|G| L8
o4 o = Olg|els5|f| 2|0
J|la| o (%]
o M"I It. brown, dry to slightl
. Sl 9 | 3.23,(11) SM - brown, dry (0 slightly
moist, med. dense g} Ty SAND W/GRAVEL
3575 — young alluvial fan deposit 5
i=)
. LAYEY
= 13112,11,12,(62)] GC-GM | pink-brown, dry, dense \?\l/}g/:N% GRAVEL 59 (24| 6 | 36|26 |38 13%%
3570 —
=
] 3p5,30,2599+] sM | brown &gy, dy. very EIMASANPRCRATEl 35 NP| 33|49 | 18
3565 —
- 15— A ; It. brown, dry, very GRAVEL W/SILT & SAND
3 51/6" (REF) | GP-GM .
i ol g (REF) dense cobbles & possible boulders
3560 — i
- i ]
:- _______________________
l" !
=] g :
- é ) 35.50/5" INTERBEDDED SILTY !
0 Al 0 (2EF) | |GC-GM:SM| brown, ry, very dense  CLAYEY GRAVEL & SAND
1 j LAYERS W/COBBLES
3555 — 1% ﬁ alluvial fan deposit
M strong reaction w/HCL
- | ﬁ} between 5'-20'
5 14
- (= (‘. -
125 / o Y
1 13[23,3344,80) €Lt | prown. sighty moit 138]30| 9 | 0|3 |o7[5S-
3550 — = /
| / LEAN CLAY W/GYPSUM
il STRINGERS
- 30 _/ some gravel (no basalt), many Y
brown to red-brown, white stringers, weak reaction
= —/ 15264853971 €L | gightly moist, hard~~ W/HCL
3545 — 8l /
OTHER TESTS |

RB & (5

ENGINEERING, INC.

LEGEND: 4 Blow Count per 6"

2,3,2.(6) =——— (Ny)¢, Value
DISTURBED SAMPLE [l 572 (T°1r)§gne e

CORE Rock Quality Designation (% RQD)
CORE M 5550«

PUSHED
UNDISTURBED SAMPLE 0.45 Torvane (tsf)

Percent Sample Recovery

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



200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/6/09

DRILL HOLE LOG BORING NO. 09-AB-01
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 2 OF 5
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 3/3/09
DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, ROTARY WASH DATE COMPLETED: 3/12/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3576.9'
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY TO 162' LOGGED BY: M. HANSEN
Sample =~ ] | Atter. | Gradation | -
> % ‘g o =T = 9 i L?:
—_ . ! o c 2=| E (ORI S el IR K]
E(I%I D?f%th § 2l E|  see USCS Material Description ég 32 95| S5| 8 % % > ;é
il (= §| Legend |(AASHTO) s |& =3 % 3| 3 5 Q|5E
S| o 5
7 6 | 65/6",(REF) CL brown fo red-brown,
= g slightly moist, hard
LEAN CLAY W/GYPSUM
3540 — / STRINGERS
B ] some gravel (no basalt), many B
i i I [ 1 ! O _\white stringers, weak reaction
4 LR wHeL |
- 40 I 30,66/5", white, slightly moist, very SS -
] e . 10 (REF) ML dense 12.3 NP| 13|35 52 13.4%
3535 — |11 &
- BEYHE CALCAREOUS SANDY SILT
f e S possible cobbles
| g : brown & t. brown,
4511\ 4 |60/4"(REF)| ML | slightly moist, very
. —:. : dense
3530 4 ]
1 i SILTY CLAYEY SAND
7/ F calcareous, possibly lithifying
1 so—ilf . y red-brown, slightly moist, or indurating soil to a .
é’f g _.- 4 | 60/4" (REF) | SC-SM very dense mudstone,
7] '?ﬂ ak mudstone-sandstone
= CAN fragments, trace quartzite
3525 LA g ) q
52 pebbles o
| SILTY SAND
7 ) . calcareous, possibly lithifying,
_ 20,28,36,(46)) S | red-brown, slightly moist, mydstone-sandstone 16| |NP|11]48]41]5S;
very dense fragments, trace quartzite 2
3520 — ] pebbles
4 3
- 60 —% - 10 55,60/2", SC-SM red-brown, slightly moist, SILTY CLAYEY SAND . l
il / i (REF) very dense calcareous, possibly lithifying,
Tl mudstone-sandstone i
3515 - _AH fragments, trace quartzite 3
% pebbles
1 1Al
1
dk. red-brown, dry, med. BASALT CAP ROCK
19,17,18,(23) . dense
HIGHLY BROKEN 3
: VESICULAR BASALT TO 3
S SCORIA (VOLCANIC
: CINDER) -
- 3 on & off water loss between 2
| B 65-70 :
M A Ric Couit per 67 8£H=E5n2%§t}-r18ed Compression
B & DISTURBED SAMPLE [f§ 2520V~ (tloeo Value, CT = Consolcaton ’
= Direct Shear
CORE Rack Quality Designation (% RQD) = idated, i
T ( : ; CORE [ SO55a—" p°° l”;“’ I‘*T"“ o §3=82ﬁ22§32?§.§?%n%?§%22""
: : i YD = Hydromet
ENGINEERING, INC, UNDISTURBED SAMPLE [)| PUSHED 0" >amPe Facouey S5 = Sollible Salt

0.45 «+——Torvane (isf)

DC = Dispersive Clay
PL = Point Load



DRILL HOLE LOG BORING NO. 09-AB-01

200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/09

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY l SHEET 3 OF 5
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 3/3/09
DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, ROTARY WASH DATE COMPLETED: _3/12/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3576.9'
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ _DRY TO 162' LOGGED BY: M. HANSEN
. Sample z > .- Atter. Gradatiol 2
EIevDepthg = ] . §c2%~55’§5§@§g
@ | @ 2 g % See Uscs Material Description 22 (88 *gg = E S1El 3 5
i = & Legend |(AASHTO) 5 E = ! g E § g 5
i o B
11 14,2549,(71)]  SP-SM %ng'ffg‘r’ngé:'s‘gh"y 6.7 NP| 46 |46 | 8
3505 &
[l
&
100% water loss at 74' l -
» red-brown to dk. gray,
7 §8.60/ (REF) SP-SM slightly moist, very dense J
2t HIGHLY BROKEN ®
VESICULAR BASALT TO
SCORIA (VOLCANIC
CINDER)
brown & redb iahay ©7. & off water loss between |
6 | 63/6"(REF) | SP-SM r;gi“;’t”ve:‘; omar SO 6570 _ _
] samples contain volcanics
likely crushed by sampler i
3495 y y p §
3 | 60/3" (REF) brown & red-brown, dry, |
SP-SM very dense
3490 much harder drilling 85'-90', @
likely more competent 7
uc
172.6| 0.4 PL
3485 Core dk. gray, avg. hard to very
& 100,100 ) hard rock 0,0,0,1
BASALT ~
fine grained (aphanitic), (]
w/olivine phenocrysts, very PL
few small vugs
3480 60 Core . dk. gray, avg. hard to very 100% water loss at 96.75' 0,0.1,
100,96 hard rock 1,1
a few fractures at 98'
fracture, slight stain at 100.5'
Core dk. gray, avg. hard to very © 1,1,0,
pa7o 601 10096 | hard rock N 03
100% water loss at 103.75',
white film stains
) 177.6| 0.6 uc

. X OTHER TESTS
w Blow Count per 6 UC = Unconfined Compression

4
_| 56
DISTURBED SAMPLE 2,3,2,(6) <¢———— (N,)gg Value CT = Consolidation
0.45 -«———— Torvane (tsf) DS = Direct Shear .
RB &G CORE gsogols =, Rock Quality Designation (% RQD) i gggggﬁgg;’:;fﬂn‘;p;gged

Chem. = pH, Resislivity, Sulfate,

: N ¥~
ENGINEERING, INC, UNDISTURBED SAMPLE || PUSHED " creent Sample Recovery e

0.45 -«———Torvane (tsf)



200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/09

DRILL HOLE LOG

BORING NO. 09-AB-01

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

| SHEET 4 OF 5

CLIENT: W.CW.C.D.

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, ROTARY WASH
DRILLER: D. SAMPSON

PROJECT NUMBER: 200804.007.2
DATE STARTED: 3/3/09

DATE COMPLETED: 3/12/09
GROUND ELEVATION: 3576.9'

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY TO 162' LOGGED BY: M. HANSEN
Sample —~| Atter. | Gradation
El o & ]e AP el
e D'(efg‘ o (2 E]  see USCS Material Description 33 |88|28|3|2|S|E| 5| &
= S| Legend |(AASHTO) S |z |25/ 8| %| 3|8l £
S| O b7
P
< _ 1/4" vug
3470 — e B Core } dk. gray, avg. hard to very © 111,
100,95 hard rock N .
ge fracture, white calcareous PL
] e coating
1110 —
Core R dk. gray, avg. hard to very 01,0
3465 - 641 100,94 hard rack Aot
) E uc
177.3| 0.6
. R d PL
i 2
115343 near vertical open joint
. e 115.2'-116.2'
joint gray-brown stain
3460 — R 60 Core dk. gray, avg. hard to very ) il g g 3,3.0,
100,85 E hard rock 21
- B PL
1120 f -
| J fracture, white-brown stain 174.6| 0.9 =
. 120.8'-121.2
3455 — R 60 Core ) dk. gray, avg. hard to very 1,3,0,
g 100,86 hard rock BASALT 1,2
7 = 5 & fine grained (aphanitic),
. B w/olivine phenocrysts, very
i few small vugs
125 —1 1/4" vug PL
] J Core dk. gray, avg. hard to very i Q 1,04,
3450 5 60 L fracture, white calcareous 8
100,86 hard rock coating & red-brown clayey 3.0
N T film
1130 —¢~ fracture, film, brown stain PL
% Core ) dk. gray, avg. hard to very 46
= ~| 100,18 hard rock '
3445 — = fracture, film, brown stain
- . Core dk. gray, avg. hard to very
32 98,62 ) hard rock 30361
1135 — 0.15' vuggy layer
L
| Core dk. gray, avg. hard fo vel 3,46
3440 - 60 - gray, avg ry @ 4.0,
I 3 100,62 hard rock brown coating, broken layer < o
J | uc
178.3| 0.8 PL

OTHER TESTS

LEGEND: Blow Count per 6" UC = Unconfined Compression

ol : 50
. DISTURBED SAMPLE 2.3.21(5)-'-“_: (Ng)go Value CT = Consolidation
0.45 +————— Torvane (tsf) DS = Direct Shear _
RB &G core [J] SORE, — Rock Qualiy Designation (% RAD) G~ Concoidaies, Undrained

Chem, = pH, R_’esistivity, Sulfate,

) : 3 el
ENGINEERING, INC, UNDISTURBED SAMPLE || PUSHED " creent Sample Recovery Chioride

0.45 ~———Torvane (isf)




DRILL HOLE LOG

BORING NO. 09-AB-01

CLIENT: W.CW.C.D.

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY l SHEET 5 OF 5
PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 3/3/09

DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, ROTARY WASH

DRILLER: D. SAMPSON

DATE COMPLETED: 3/12/09

GROUND ELEVATION: 3576.9'

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: ¥ DRY TO 162’

LOGGED BY: M. HANSEN

Sample

Elev.
(ft)

Depth
(f?) See

Legend

Lithology

Type
Rec. (in)

USCSs
(AASHTO)

Material Description

Dry Density
(pci)

Permeability
(ftiyr)

Moisture
Content (%)

2
@

Gradation

Liquid Limit

Plast. Index| ~
Gravel (%)
Sand (%)
Silt/Clay (%)
Other Tests

200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/2/09

3435 Core

84,13

Core

3430 — -
0 90,27

54

Core

3425
84,14

60

Core

342
2 227

160 c
8 ore

2820
3415

"1165

3410

dk. gray, avg. hard to very
hard rock

138

BASALT

fine grained (aphanitic), Y

w/olivine phenocrysts, very A
dk. gray, avg. hard to very few small vugs
hard rock

medium broken layers
dk. gray, avg. hard tovery BASALT

hard rock very highly fractured &

162.4

\broken, more vugs fl

531

red-brown, dry, soft rock  rijig very easy, broken &

rubble

y|132.6

mostly broken & rubble, hard
& very soft layers

SCORIA (VOLCANIC
CINDER)

very vuggy, similar to rock at
top of flow .

*at 160" air was noted being
sucked down into the hole
showing likely connection to
Grass Valley Basalt to the
west

red-brown, dry, soft rock

red-brown, dry, soft rock

POSSIBLE BASALT
(driller's observation)
drill more homogeneous,
hard like basalt

0.2

0.2

55,3,
6.6

PL

4,br,br
br
uc
PL

br,br,
br,5,3

uc
PL

br,m

br,m

170

Lost hole at 170"

See Boring 09-AB-1A for
deeper information

R B&G

ENGINEERING, INC.

LEGEND: Y o (Erilw C\?unt per 6"
e alue
DISTURBED SAMPLE [ 5320~ (Nieo value

CORE W o5 50

PUSHED Percent Sample Recovery

UNDISTURBED SAMPLE [X| PUSHED ' ten

CORE - ,— Rock Quality Designation (% RQD)

T
UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem, = pH, Resistivity, Sulfate,

Chiloride




200201.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/08

DRILL HOLE LOG

BORING NO. 09-AB-01A

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

I SHEET 5 OF 6

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

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/H.Q.3 CORE

DRILLER: T. KERN

PROJECT NUMBER: 200804.007.2
DATE STARTED: 3/31/09
DATE COMPLETED: 4/1/09
GROUND ELEVATION: 3576.3'

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY'4/9/09 LOGGED BY: M. HANSEN
s Sample % = ﬁtter;< Gradatiorl 2
5 . n_pe c 50| Bl 8|S g8 @8
E('%’ : D?f'{’)th S (2] see USCS Material Description 8%|28| S| 2 % o g P
£ 121 8| Legend |(AASHTO) 2 |25/ 2| %| 2| 2|0l &
14 a olz|s| 5|l &= ©
i h
3435 — |
_ | SEE LOG 09-AB-1 FOR 0'-147.2'
145 —
3430 —| A
| 1 Core dk. d hard e
N g 22 100,0 - rocgray, Y. Vey Mt yery highly fractured & broken, a few 8,10
| ' more vugs, haphazard fractures,
- \some rusty-brown, stain
150 —{ - 100% water loss at 147.5'
3425 — e 4 Core i reddish-brown, dry, hard  VERY HIGHLY VESICULAR 55,7,
_ 74,18 rock BASALT 1.m
7] highly fractured, some frothy cinder
N ] texture
155 —
N ) brown, dry, hard to soft BASA!-T
3420 — 56 Core rock very highly fractured, broken to 4.10,br
_ 94,28 rubbly, dirty, w/many small vugs to br,5
= solid, some scoriaceous/cinder
i i texture Vi
160 —
3415 —| ™ 62 Core i brown &gray, dry, very  VUGGY BASALT 0,0,0,
= 104,104 hard rock transitioning to dk. gray 0.0
1 & 0.2' vug at 161.5'
- R uc
165 — i brown & gray, dry, very fe1.6) 03 PL
= - hard rock
3410 — N 60 Core 0,0,0,
_ 100,100 0,0
= B brown & gray, dry, very PL
4 MERS INTERBEDDED SOLID & VUGGY
i = BASALT
170 — fracture at 168.5', open, tight, slightly
| brown & gray, dry, very  rough, spotty pink coating
3405 — 60 Core hard rock 0,0,0,
] 100,96 1,2
i 165.4| 0.5 L
. ] purple-brown, dry, very ~ MUDDY BASALT PL
) hard rock transitioning to baked(?)
B Ko 56 Core B purple-brown, dry, very ~ orange-brown silt/clay &
hasalt/volcanics mix
w Blow Count per 6" S(TZFLESnEr?%Sed Compression

R B&(5

ENGINEERING, INC.

DISTURBED SAMPLE

core M SOR8

UNDISTURBED SAMPLE || PUSHED

V
2,3,2,(6) <——— (Ny)go Value
0.45 -«—— Torvane (tsf)

CORE/ Rock Quality Designation (% RQD)

Percent Sample Recovery

CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained

CU = Consolidated, Undrained

Chem, = pH, Resistivity, Sulfate,
Chloride

0.45 -«——Torvane (tsf)



200301.200 HURRICANECLIFFSAFTERBAY GPJ US EVAL.GDT 11/3/09

DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

| BORING NO. 09-AB-01A

| SHEET 6 OF 6

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

PROJECT NUMBER:_200804.007.2

LOCATION: SEE SITE PLAN

DATE STARTED: 3/31/09

DRILLING METHOD: 08-CME-55/H.Q.3 CORE

DATE COMPLETED: 4/1/09

DRILLER: T. KERN

GROUND ELEVATION: 3576.3'

DEPTH TO WATER - INITIAL: ¥ N.M. ___ AFTER 24 HOURS: ¥ DRY'4/9/09 LOGGED BY: ‘M. HANSEN
. Sample % . ‘A_'t‘ter;< GradatlonA 2
= : =i ce| 3| E| S|l 8| @
E('%’ : D?f%th S |2l & see USCS Material Description 3% B5|S|2 % 3 S
= > 9 c| B 3 —_
= |2 § Legend |(AASHTO) Z |= N g § o g
S| & 733
- 940 hard rock
B CL-1 silt/clay changes to mudstone at 17l 7.7 [30)11 g
3400 —| ¥ 176' 4,3,2,
i 56 Core ) purple-brown, dry, very 42
7 gl fiardle intermixed orange-brown mudstone
- 7] & volcanics
[180—K 3~
3395 — N 64 Core dk. gray, dry, very hard 2,21,
2 106,74 rock 43
- VUGGY BASALT
= w/mudstone infilling 1/4" in joint at
5 182.7'-184'
7 167.2| 0.8 o
185 — } dk. gray, dry, very hard
L rock
3390 — 60 Core 4,0,3,
1 & 100,60 s TRANSITION FROM BASALT br.3
s K Ted-brown \VOLCANICS & QUARTZ SAND /]
_ 2 - ; VERY SILTY SAND
| - orange, dry, very soft rock weakly cemented [
190 —
g NAVAJO SANDSTONE
3385 — . h Core FORMATION
IR LAY = orange, dry, very soft rock very highly weathered, w/many very br
. Sp soft ungemented zones (sandy), 2.9 1328 82 nplglsslal pL
. core missing
195—-—2 | [ e
| EEE VERY SOFT SANDSTONE
3380 — (il fag| Core very highly weathered, many br
il - 60,0 - orange, dry, very soft rock haphazard fractures (may be caused
- by drilling), some near vertical
] fractures, many iron stain dots
200 —
3375 - |
205—
3370 — |
LEGEND: 44— Blow Count per 6" uc _Eu"wnﬂmd Compressi
T R 2,3,2(6) <——— (Ny)go Val = Congopitin praseion
DISTURBED SAMPLE [l 5200~ (To})vsgnea(g;) cT= g;orzﬁ?hsdhz::)rn |
CORE _— Rock Qualty Designation (% RQD) §§ i 8;$H2ﬁ£2‘f:§fﬂ{,lj’r§;:e"%ed
PUSHED — Pereent Sample Recovery ey ouialey

ENGINEERING, INC.

UNDISTURBED SAMPLE

0.45 -«———Torvane (tsf)




DRILL HOLE LOG BORING NO. 09-AB-02

200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/09

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I SHEET 1 OF 4
CLIENT: W.C.W.C.D. PROJECT NUMBER:_200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 3/12/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE, N.Q. CORE DATE COMPLETED: 3/18/09
DRILLER: T.KERN GROUND ELEVATION: 3610.0'
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY TO 119’ LOGGED BY: M. HANSEN
Sample > < ~| After. | Gradation |
| g [= %A’§§§§5@A;\:‘:§
B Pt 2 12l €| see | uscs Material Description 32 |8%|25|35(2[S|E| 5] 5
= 2 E Legend |(AASHTO) E E s_(‘_é) é E 2 § g g
S|lo| O b
I i PAD CUT FILL
SILTY SAND
trace basalt gravel w/many
white stringers, .absorl_)s HCL
13,4606, mottied white-brown, ~ (Can't see reaction), highly
(REF) SM slightly moist, very dense  9YPSsiferous soil B 18,0 NP 4 f 501§ 46
I
BASALT GRAVEL W/SILT & :
SAND
. gray, slightly moist, very  cobbles & boulders
60/5" (REF) | GP-GM s
R
________________________ =]
22,24,28,(74), GP-GM | 912, lighty moist, very + 9.1 NPl62 |31 7
ense
N
&
&
BASALT &
. g black & brown, slightly SCORIA/CINDERS
6206°,(RER) || GR-CM moist, very dense (GRAVEL W/SILT & SAND)
weathered basalt w/alluvial
seams in joints or alluvium, ~
colluvium w/basalt gravel, 2
cobbles & boulders il
100% water loss at 22'
black & brown, slightly
61,34,24,(61)| GP-GM | 116 Very dense 43 NP |66 |26 | 8
8
E
60/2" (REF) - [T TETovery
BASALT
Core 100% water loss at 32.5' @ uc
9570 - gray, dry, very hard rock BASALT W/OLIVINE 177.5| 0.3 PL
' CRYSTALS 2,1
ol gray, dry, very hard rock ~ trace vugs

o 0 OTHER TESTS
w Blow Count per 6 UC = Unconfined Compression

2,3,21(6) =——— (N,)
1)eo Value CT = Consolidation
DISTURBED SAMPLE 045 Torvane (tsf) S e
UU = Unconsolidated, Undrained
CORE S? GR:,E/ Rock Quality Designation (% RQD) CU = Gonsolidated, Undrained

Chem. = pH, Resistivity, Sulfale,

*\_—“‘ .
ENGINEERING IN UNDISTURBED SAMPLE |)(| PUSHED Pe:;ew";::’(’::: Recovery Chioride



200301.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/09

DRILL HOLE LOG

BORING NO. 09-AB-02

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY |

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

SHEET 2 OF 4
PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 3/12/09

DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE, N.Q. CORE

DRILLER: T. KERN

DATE COMPLETED: 3/18/09

GROUND ELEVATION: 3610.0'

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: ¥ DRY TO 119"

LOGGED BY: M. HANSEN

Sample =~ 5 —~| Atter. | Gradation -
Elev. [Deptn| 8 | | 2 5e |2 82 ET 5 2l 2| B B
(f‘i;’- g{’) S |2lE|  see Uses Material Description 32 |88|88|3| 23| 2 5| 5
= 3 =g - c|l 3| = o| 8
= 12 é Legend |(AASHTO) 8 DE' 28 5| 3 & é g g
S|la| O &
100,90
1 . 01,1,
- - 60 108r9eo gray, dry, very hard rock ~ trace vugs @ 2.1
PL
3570 — 40—
] -1 Cor water back at 41'
) ; 48 85’)762 - gray, dry, very hard rock 178.5| 0.3 glc_;
2,0,0,
= & no fractures at 43' to 47.5' 1.0
] < S
&
3565 —| 45— o
ore PL
= " 54 129,129 - gray, dry, very hard rock oy
P 5, 21
| N Core 100% water loss at ~47.6'
12 67 47 - gray, dry, very hard rock ~ dry ~1/2" clayey sand
_ _ : infilling, slickensides(?) stuck %{
to one side, other side
3560 — 50— smooth PL
fracture, calcareous coating
h Bbs Core fracture, calcareous film
53 ray, dry, very hard rock p PL
4 - 88,38 orey. €, Yery fracture, some calcareous 43,4,
film 176.4| 0.2 34
7 B uc
| | Q PL
a
3555 == 55==
a few vugs
N N Core 55,3,
i ] 67 100,33 - gray, dry, very hard rock 3.3
3550 — 60—/ 1/4" vug
| | 55 o - ray, dry, very hard rock 12,5,
4 92,62 gray, dry, very 52
fracture, white-rusty stain 178.0| 0.4 lFJ’CL;
- = &
o
3545 — 65—
7] 7 Core 0.1.0
58 100.93 - gray, dry, very hard rock BASALT W/OLIVINE 1Y,
4 ' PHENOCRYSTS 2.1
I B trace vugs
| | i PL
60 o gray, dry, very hard rock JS
, dry, {2
QTHER TESTS

R B&(5

ENGINEERING, INC.

LEGEND:

Blow Count per 6"

y
DISTURBED SAMPLE [l 23.2:(6) =" (Ny)e, Value

UNDISTURBED SAMPLE |¥| PUSHED

0.45<+———— Torvane (tsf)

CORE CORE = Rock Quality Designation (% RQD)

95 60
Percent Sample Recovery

0.45 --———Torvane (isf)

UC = Unconfined Compression

CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem, = pH, Resistivity, Sulfate,

Chloride




DRILL HOLE LOG

BORING NO. 09-AB-02

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

[
| SHEET 3 OF 4

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

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/ N.W. CASING, H.Q.3 CORE, N.Q. CORE

DRILLER: T. KERN

PROJECT NUMBER: 200804.007.2
DATE STARTED: 3/12/09
DATE COMPLETED: 3/18/09
GROUND ELEVATION: 3610.0'

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/08

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY TO 119’ LOGGED BY: M. HANSEN
Sample > - ~| Atter. | Gradation -
> % i “._’Q\i = x| ~ 5 g
= ! . TS 2=l E|l 2| RIS =
E('f‘i;" D?f%‘h § ol €|  gee USCS Material Description g 2 (8% 255|213 €| 3 '
= 3 . | c|l o| 8
5 é Legend |(AASHTO) 8 E‘ = 8 3|8 g é g g
4| o D
100,32 fracture, film to 1/16", some
i J infilling silty sand s 4l
Core 63
-] -1 60 100,32 - gray, dry, very hard rock 63
T 7 uc
| A 175.5| 0.4 PL
3
3535 —{ 75— y
B ‘ Core
| R 7 58 100,55 - gray, dry, very hard rock 31623
- = PL
conj. joints w/red-brown, y
L 7 sandy silt coating, some ‘{
3530 —| 80— cemented, no HCL reaction,
broken zone (may be 180.0| 0.7 uc
1 Core mechanical) 725
) i 62 100,51 - gray, dry, very hard rock 1,3 )
©
BASALT
S g3 trace vugs PL
7 7 Core 2,2,0,
i A 60 100,76 gray, dry, very hard rock 13
520 % competent, non-jointed core }{
| i 60 o - gray, dry, very hard rock 0.0.1,
4 4 100,100 VaSRE o
| E 178.3| 0.3 PL
3515 — 95—
N -1 - gray, dry, very hard rock . PL
| rps 3 14,8,
N = d more small vugs at 97'-97.9' i 5m
P
] a <y
1 ey
PRI
3510 —100—
| Lo fiN¢ BASALT GRAVEL W/SILTY
DT 0 Core i o recovery SAND .
. 2 0,0 well rounded quartz grains,
o (144 alluvium
at _I)?C',
‘?,;E' "Ml 6 | 77/6"(REF) | GP-GM | red-brown & black, dry,
. OTHER TESTS

RB (s

ENGINEERING, INC.

LEGEND:

DISTURBED SAMPLE

UNDISTURBED SAMPLE E

44— Blow Count per 6"
2,3, 2 (B) =t——— (N} Value
O 5-=——— Torvane (tsf)

CORE - Rock Quality Designation (% RQD)

CORE M 55 50

PUSHED

Percent Sample Recovery
45 -+———Torvane (tsf)

UC = Unconfined Compression

CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained

CU = Consolidated, Undrained

Chem. = pH, Resistivity, Sulfate,
Chloride




DRILL HOLE LOG

1
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY l

BORING NO. 09-AB-02

SHEET 4 OF 4

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

PROJECT NUMBER: 200804.007.2

LOCATION: SEE SITE PLAN

DATE STARTED:

DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE, N.Q. CORE

DRILLER: T.KERN

3/12/09

DATE COMPLETED: _3/18/09

GROUND ELEVATION: 3610.0'

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: Y DRY TO 119’

LOGGED BY: M. HANSEN

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/08

R B&(

ENGINEERING, INC,

232(6)4—(N) Val
alue
DISTURBED SAMPLE 045 oo (tsf)

core [l SORE

UNDISTURBED SAMPLE |)| PUSHED

0.45 -«———Torvane (tsf)

Percent Sample Recovery

CORE/ Rock Quality Designation (% RQD)

Sample > —| Atter. | Gradation |
> £ = 9 1z
Elev. |Depth| 8 | |2 : - Bc | 2|55 2| Bl sl ol €] 8
) (f?) S |8/E|  see USCS Material Description o2 |88|28|S| E| 3 I
= 1 E= ~ S|l | =
(= é Legend |[(AASHTO) 5 E 28 5| 3 E § g g
aJ|a| o 5
very dense
BASALT GRAVEL W/SILTY
SAND
well rounded quartz grains,
alluvium
7 40,60/3", = | white &red-brown, dey . _
(REF) - orange to red-brown, dry,
soft rock
2 - @
1 &
e}
= — - " red-orange-brown, dry, soft T
3495 —|115 2 | 60/2" (REF) rock
| N Start drilling NQ Core at
119.3'
Es0 NAVAJO SANDSTONE
FORMATION
0 Coore . o recovery very highly weathered, some
1 0 white cuttings, few thin white ¥
N il sandstone lenses, some A
bedding, breaks down to
- & sand sitting in core boxes
3485 —{125—
= B 28 Core ) orange-brown, dry, ext. soft
| _ 46,0 to very soft rock
7 7] &
3480 —130— Core orange-brown, dry, ext. soft
B 600 SP-SM. | 4 ery softrock 1.2 NP|3[02]5
- ) 13 Core " orange-brown, dry, ext. soft
N N 44,0 to very soft rock
Y
3475 —{135—
|
w Blow Count per 6" Ugi Unconfined Compression

CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained

CU = Consolidated, Undrained

Chem. = pH, Resistivity, Sulfate,
Chloride




200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/6/0%

RB&(

ENGINEERING, INC

232‘(e)<—(N Jeo Val
alue
DISTURBED SAMPLE [l & ) = e o ien

CORE 8506RE/ Rock Quality Designation (% RQD)

UNDISTURBED SAMPLE |)| PUSHED

Percent Sample Recovery

0.45 -«——Torvane (tsf}

DRILL HOLE LOG BORING NO. 09-AB-03
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 4
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 3/19/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE, N.Q. 130'-140' DATE COMPLETED: _3/23/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3570.5'
DEPTH TO WATER - INITIAL: ¥ N.M. __ AFTER 24 HOURS: ¥ DRY'4/1/09 LOGGED BY: M. HANSEN
. Sample z > NS Atter. Gradahonﬁ EE
Elev. |Depth| & = . . e 2¢§:Eé:\;€§3$
o [Peemnl 5 g El see USCS Material Description e S8|2s|3| 2 g 30 ':g
= |2 $| Legend |[(AASHTO) 5 z |25/ 2| %| 2| 2|lolf%
o o el Olg| =l 5|3 2|0k
Jla| O @
3570 — Ak I 7 EETNE & g;a:]r;gee-brown, dry, med.
ﬁ A SILTY SAND W/CLAY
"W LAYERS o
y 428 &
= 9", fb
3565 P buff-brown, slightiy
- =1 I = s
4 »I 16 13,19,25,(99+) ML g SANDY SILT W/GRAVEL
-~ o] |
LA
_ A 10y
g7 711 I I SR
o e,
o Nel
3560 — 10_‘3’13- brown, slightly moist ' SS -
_}QEQ 16 25,43,48,(99+) GM very dense SILTY GRAVEL W/SAND 4.6 NP| 46|38 | 16 | 25y
7 s LY
b
il —."-'E}i i
T 7 _______________________
/ 28,60/6", It. brown, slightly moist, SANDY LEAN CLAY 7Y
/ (REF) e hard w/white stringers, possible 13.3 1133 1147 114 35} 54
P cobbles
" BASALT GRAVEL & i
60/1",(REF) GP gray, dry, very dense COBBLES I
BASALT W/OLIVINE ®
CRYSTALS
50/1",(REF) gray, dry, very hard rock
uc
170.1] 0.5
fracture at 27.3'-28', slight PL
c open joint, rough w/pink 001
10:;%0 - gray, dry, very hard rock calcareous coating w/sandy b,b 4
C texture
BASALT
very small vugs to 29' then
solid
fracture at 30.8'-31.1', tight
rough white calcareous partial
Core " infil 1,10,
100,98 gray, dry, very hard roc 20
LEGEND: Blow Count per 6" OTHER TESTS

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

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

8§ = Soluble Salt

DC = Dispersive Clay

PL = Point Load



DRILL HOLE LOG

BORING NO. 09-AB-03

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

b SHEET 2 OF 4

CLIENT: W.C.W.C.D.
LOCATION: SEE SITE PLAN
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE, N.Q. 130-140'
DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: ¥ DRY'4/1/09

PROJECT NUMBER: 200804.007.2
DATE STARTED: 3/19/09
DATE COMPLETED: 3/23/09
GROUND ELEVATION: 3570.5'
LOGGED BY: M. HANSEN

200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/09

Sample -~ ] ~.| Atter. | Gradation ]
= E % IS4 Br=T= — s %’:
3 = . " NEGEEEEIRESE
E('%’ ' D?ff)th S 8l &l see USCS Material Description 22 |88|28|S| 2|3 13 %
= 9| Legend |(AASHTO) & 2 25| 2| €| z|8|0| &
14 o 0 Olg|lms| S| 8| 2] ©
Jlal|o o]
3535 —
-+ BASALT PL
B Core 0,0,0
- 60 - gray, dry, very hard rock Y
- I fracture at 39-39.5', part 02
g ] open, moderately rough,
= white & brown calcareous
40— spotty infilling
3530 — -
N fracture at 42.4'-42.8', part
= Core open, slight rough spotty 02,3,
1 = 601 10088 - gray, dry, very hard rock  req_prown silty sandy 0.0
- calcareous infilling
45—
3525 —
. Core
] | 60 100,100 - gray, dry, very hard rock 176.7| 0.2 gE
. 0,0,0,
- 0,0
- fracture at 50'-51', part open,
50— rough spotty white &
3520 — red-brown calcareous infill
i ] fracture at 51'-52.3",
R Vb c undulating tight slight
e 60| 08“730 - | gray, dry, very hard rock  rough-smooth, near vertical s
= d spotty calcareous coating, !
7] | some rusty stain
. fracture 52.9'-53.1', part
55— open, slight rough, spotty
3515 — calcareous coating PL
= fracture at 56.5' 56.8', part
it | = open, rough w/white &
_ ore P red-brown calcareous xls & 0,2,0,
] 60 100,90 gray, dry, very hard rock coating 05
- fracture at 60.1', open, med.
60— rough, white brown
3510 — O calcareous coating
o fracture at 62.4'-62.7' &
i Core 63.7'-64', open, smooth, 11,3,
1 K | 9486 . gray, dry, very hard rock  rysty_brown calcareous 2.0
- g coating
- some calcite xls at 63'
65— uc
3505 — ] fracture, open, rough, 174.5| 0.2 PL
_ calcareous coating
4 Core fracture at 67', It. red-brown
: d f ) 1
- 5 107,86 gray, dry, very hard rock open smooth, calcareous 2'11;51'
A 7 coating ’
N fracture at 67.4', open,
i 68 i T smooth to slightly rough,
LEGEND: Blow Count per 6" ! .
= DisTURBED sawpLE [ 23200 =—— (Voovae. &8 Corentiain "
0.45 «——— Torvane (tsf) DS = Direct Shear )
CORE gg)gae = _— Rock Quality Designation (% RQD) e A
Chem. = pH, Resistivity, Sulfate,
Percent Sample Recovery Chloride

ENGINEERING, INC,

PUSHED
UNDISTURBED SAMPLE 0.45 -2

Torvane (tsf)




200801200 HURRICANECLIFFSAFTERBAY.GPJ US EVALGDT 11/3/09

DRILL HOLE LOG

BORING NO. 09-AB-03

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

| SHEET 3 OF 4

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

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE, N.Q. 130'-140'

DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: ¥ DRY'4/1/09

PROJECT NUMBER: 200804.007.2
DATE STARTED: 3/19/09
DATE COMPLETED: 3/23/09
GROUND ELEVATION: 3570.5'
LOGGED BY: M. HANSEN

Sample

Elev. |Depth
(ft) (ft) See

Legend

Lithology
e
Rec. (in)

USCS
(AASHTO)

Material Description

poe
=
@
bl

Plast. Index| -

Gradation

Permeability
(ftryr)
Dry Density
(pcf)
Moisture
Content (%)
Liquid Limit
Gravel (%)
Sand (%)
Silt/'Clay (%)
Other Tests

3500 —|
1 4 o 1%8.raee
3495 —|
1 - %) gom
3490 —|

Core

T Il 52| 106106

3485 — i

Core

i ) ALY,

3480 —

4 ' Core
i 641 106100

3475 —

Core
= 95,84

Core

T % g6

oo L
NS

gray, dry, very hard rock

gray, dry, very hard rock

gray, dry, very hard rock

gray, dry, very hard rock

gray, dry, very hard rock

gray, dry, very hard rock

gray, dry, very hard rock

red-brown, dry, soft rock

spotty, white calcareous
coating

fracture 68.8'-69.4' &
70.7'-71.1', rough, open,
spotty white calcareous
coating

fracture at 72.1'-72.4', open,
smooth to slightly rough,
spotty, white calcareous
coating

fracture 74'-74.5' & 74.8',
open-part open, smooth,
spotty white & pink
calcareous coating

starting to lose water at ~75'
fracture at 75.6', open,
smooth to slightly rough,
spotty, white calcareous
coating

100% water loss at 78'-78.5'
fracture at 78.4', 5° open,
pink-brown infilling, 0.01'
thick crystal & wavy texture,
water precipitate

fracture 78.7', open-part
open, smooth, spotty white &
pink calcareous coating
fracture at 81.2'-82.4',
open-part open, smooth,
w/pink & white spotty
calcareous coating

fracture at 85'-85.7",
open-part open, smooth,
w/pink & white liner
fracture 85.5', 88.7'-89' &
89.5'-89.8'open-part open,
smooth, spotty white & pink
calcareous coating

fracture at 91' & 91.9', part
open, smooth & part rough,
w/spotty white & pink
calcareous coating
BASALT

fracture at 95.8', healed,
smooth to slightly rough,
spotty, white calcareous
coating

fracture at 96.3', open,
smooth to slightly rough,
spotty, white calcareous
coating

1/4" healed breccia at
98'-98.4', smooth
slickenside(?), brown &
white film calcareous
gradually more vugs at
99'-103'

ioint now open but fits fight

2,0,2,

PL

30,1,
1.1

0,2,0,

177.0| 03 G

2,0,0,
1.3

0,3,0,

PL

1,1,0,

0,1,0,
br

R B&(5

ENGINEERING, INC,

LEGEND:

DISTURBED SAMPLE

UNDISTURBED SAMPLE || PUSHED

THER Ti

Blow Count per 6" UC = Uncenfined Comprassion

Y
2,3,2,(6) <¢—— (Ny)g Value CT = Consolidation
0.45 -«—— Torvane (tsf) DS = Direct Shear

UU = Unconsolidated, Undrained

CORE 3506R0E/ Rock Quality Designation (% RQD) CU = Consolidated, Undrained

Chem, = pH, Resistivily, Sulfate,

Percent Sample Recovery Chioride

0.45 -«———Torvane (tsf)




200301.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/09

DRILL HOLE LOG

BORING NO. 09-AB-03

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

| SHEET 4 OF 4

CLIENT: W.CW.C.D.

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE, N.Q. 130-140'

DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: ¥ DRY'4/1/09

PROJECT NUMBER: 200804.007.2
DATE STARTED: 3/19/09
DATE COMPLETED: 3/23/09
GROUND ELEVATION: 3570.5'
LOGGED BY: M. HANSEN

Sample

Elev.

(f)

Depth
") uscs

(AASHTO)

See
Legend

Lithology

Rec. (in)

Material Description

>
=+
o
=

Plast. Index| -
Gravel (%)

Gradation

Permeability
(ftryr)
Dry Density
{pcf)
Moisture
Content (%)
Liquid Limit
Sand (%)
Silt/Clay (%)
Other Tests

3465

Core

20 7020

3460

Core
601 100,92 -

3455

Core

591 9980

3450

Core -

611 10186

125
Core

60,0

3445

61/6"(REF) -

3440
SP

Core

1 50

Core

B 40

clear-white crystals 1/8",
very slow HCL reaction,
open, rough, brown-green

red-brown, dry, soft rock
coating w/a sandy texture

SCORIA/CINDERS

w/some gray very vuggy
basalt zones, mostly broken
& rubble, some white
calcareous very fine calcite

gray, dry, very hard rock

155.1| 0.6

VUGGY BASALT
less vugs w/depth

fracture at 108.3'-108.8',
109.7'-110", 111.7'-112.4',
113-113.3"

gray, dry, very hard rock

2,0,0,
1,0

PL

gray, dry, very hard rock

BASALT
few small vugs

fractures at 119', 119.5',
119.7', 120.5' & 124', rough
w/spotty white calcareous

gray, dry, very hard rock ~ c0ating

uc

PL
2,0,0,

0,3

175.1| 0.2

BASALT
W/SCORIA/CINDERS

-brown-gray, dry very h

rock

|

brown to orange brown,
dry, avg. hard rock

red & orange-brown, dry,
stiff

SCORIA/CINDERS-BASALT
brown to orange-brown
mudstone infilling into vugs &
on bottom at 125/,

125'-125.4' baked(?)
mudstone w/basalt gravel
sized fragments then
purple-brown clay w/some
orange-brown mudstone
gravel size fragments & sand
size fragments

0.4 NP | 28 | 68

brown-orange, dry, soft

drilled like soft rock fo 130’
rock

NAVAJO SANDSTONE
angled bedding 35°-40°,
some gray on bedding, 1/16"
white calcite lens on
bedding, several 1/4" iron
stained dots, very highly
fractured, highly weathered
brown-orange, dry, soft

rock *noted hole sucking air at

126.5'

BOH 140"

br

br

RB&G

ENGINEERING, INC,

LEGEND:
DISTURBED SAMPLE

———Blow
% 352 (6) = (Nq)s

CORE |8 95 60

UNDISTURBED SAMPLE |¥| PUSHED

-+————— Torvane (tsf)
CORE/ Rock Quality Designation (% RQD)

Percent Sample Recovery

THER TEST!

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem. = pH, Resislivity, Sulfate,

Chloride

Count per 6"
o Value

0.45 --———Torvane (tsf)




200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/6/08

DRILL HOLE LOG BORING NO. 09-AB-04
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 6
CLIENT: W.CW.C.D. PROJECT NUMBER: _200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 4/1/09
DRILLING METHOD: (08-CME-55/N.W. CASING, N.Q. CORE, DRILLING MUD DATE COMPLETED: 4/3/09
DRILLER: T.KERN GROUND ELEVATION: 3609.5'
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY' LOGGED BY: M. HANSEN
Sample N ~| After. | Gradation | ~ .
b & 3 R
Elev. |Depth| & | | 2155 E| 8| gl o] E| 88
lov. ipoottl 3Bl seo | wsos Material Description 88|25|S|E| S S
= |3 ¢| Legend [|(AASHTO) 2 25| 3| 4| 3| E|O|E.
o 3 OlE|le| &l&| 2|0k
el o b7
SILTY SAND W/GRAVEL
brown to red-brown, dry
14,15,22,(79) SM to slightly moist, dense 7.4 NP| 394318
GRAVEL W/SAND, SILT, CLAY,
S0604", | Gooc | redoomn vg:ﬁo slightly COBBLES
(REF) moist, very dense samples were predominantly
calcareous down to 80'
" very It. brown, dry to
sc();gg) v | @p-GM | slightly moist, very
dense
GRAVEL W/SILT & SAND
some clay, cobbles
" It. brown to red-brown
56,60/3 X el
: ] GP-GM | dry to slightly moist, very
(REF) dense
Young Alluvium
pink-brown, dry to
28,34,60,(98)f SM slightly moist, very 5.8 NP | 38|43 |19
dense SILTY SAND W/GRAVEL
pink-brown, dry to cobbles
60/4",(REF) SM slightly moist, very
dense
No Basalt Fragments Noted 0'-65'
36,61/6", red-brown, dry,very 7 ' o
(REF) M gense Y SILTY SAND
many white calcareous lenses & spots
60/5" (REF) | GP-GM red-brown, slightly moist,
THE IREF) very dense GRAVEL W/SILT & SAND
b cobbles, possible boulders
—LEGEND: o (ol T e med Compression
= ressi
DISTURBED SAMPLE ] 5320~ (N Value CT = Consolidation.
CORE Rock Quality Designation (% RQD) BS : Bir:ecg;ggl?;arted Undrained
. - CORE (@ g5 60« bercent Samole R CU = Consoldated, Undrained
‘ 1. ; ercent Sample Recovery D = Hydrometer
ENGH\EERING, INC UNDISTURBED SAMPLE [)| PUSHED 55 = Soluble Sait

0.45 --———Torvane (tsf)

DC = Dispersive Clay
PL = Point Load



DRILL HOLE LOG

BORING NO. 09-AB-04

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

SHEET 2 OF 6

CLIENT: W.CW.C.D.

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, DRILLING MUD

DRILLER: T. KERN

PROJECT NUMBER: 200804.007.2
DATE STARTED: 4/1/09

DATE COMPLETED: 4/3/09
GROUND ELEVATION: 3609.5'

200804.,007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/6/09

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY' LOGGED BY: M. HANSEN
Sample 3, —~| Atter. | Gradation | - .
> = o X = &L
Elev. |Depth| S = . n_m- 2«55:%5@@@38
@ | @ | 2|8 €] see USCS Material Description 38|2s|3|E| S Sz E 5
= |21 8| Legend |(AASHTO) > |=5|3| 4| z|E|lo|L£8
I o Olz|w|l 5| 3| 2|0
S|lalO0|P| 5
N o~ 4387767, ved-brown, siightly moist,
= °E§j:. i (REF) GP-GM very dense
-1 :)o )
el
1 Lty
- Do 1o
49
3570 — oflyf . .
40— T . v red-brown, slightly moist,
| D% %t 4 | 6014 (REF) | GP-GM Bl 99 | |NP|st1|32] 7
o>
g oY1 GRAVEL W/SILT & SAND
il _OC cobbles, possible boulders
e
i ‘o.. LEs
_)ot‘ .
3565 — el white to very It. brown,
| A5y m- 4 | 6047 (REF) | GP-GM | slightly moist, very
D TH" dense
13
-'L'}O:ﬁ[i ’ Young or Older Alluvium?
i —.)o' __________________________
3560° 50 red-brown, slightly moist
B 80/5" (REF) |SM/IGP-GM verydensé .
1 4 SILTY SAND TO SILTY GRAVEL
- 1 W/SAND, COBBLES
3655 —j :
55— 0 " red-brown, slightly moist,
N ; 70/4" (REF) |SM/GP-GM very dense
P e b L L Y O S W S R S S
1 A PGyl | recbrown,sighty moist, GRAVEL W/SILT & SAND, COBBLES
= | 60/2" (REF) ) | verydense
- SILTY SAND W/COBBLES
3550 — 60— A7 601" - — white calc. stringers
i Ly rOWN 10 red-brown, 10.3 NP| 4 | 53|43
a (REF) ol slightly moist, hard old Alluvium?
| | 27 1 A | S P
=t brown to red-brown,
- 33,46,50,(68))  CLML | bty moist, hard
3545 — SANDY SILTY CLAY W/SOME
| 85 34606", |\ | brownto red-brown, GRAVEL & COBBLES
] (REF) i slightly moist, hard trace basalt fragments, some very soft
il green mudstone fragments
- Old Alluvium?
l3540 —
OTHER TESTS

RB&G

ENGINEERING, INC.

LEGEND:
DISTURBED SAMPLE

CORE [l SO%F

UNDISTURBED SAMPLE [)| PUSHED

44— Blow Count per 6"
2,3,2,(6) <—— (Ny)go Value
0.45 +————— Torvane (tsf)

CORE/ Rock Quality Designation (% RQD})

Percent Sample Recovery
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



200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/8/08

DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

BORING NO. 09-AB-04

SHEET 3 OF 6

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

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING. N.Q. CORE. DRILLING MUD
DRILLER: T. KERN

PROJECT NUMBER: 200804.007.2

DATE STARTED: 4/1/09

DATE COMPLETED: 4/3/09

GROUND ELEVATION: 3609.5'

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY' LOGGED BY: M. HANSEN
Sample ~| Atter. | Gradation | - _.
§ % T g e ) %L‘a"
- ; .. c 3= o S| =0
E(l;;.r. D?flt:;th S |g/€| see uscs Material Description 38 §§ 5 2 % § = *:_'§
= |2 8| Legend |(AASHTO, > (25| 8| % of £
s | S &; egen ¢ ) 5 8 53_ ngi g EE % glg
- 6 | 80/6"(REF) | CL-ML | red-brown, sfighily moist,
hard
3535 —
75— 0 | 60/2"(REF) - o recovery SANDY SILTY CLAY W/SOME
. H GRAVEL & COBBLES
N trace basalt fragments, some very soft
green mudstone fragments
Old Alluvium?
3530 — 80
T4~ 60,60/3", red-brown, slightly moist,
. B 0| reR) | OLML | oy
3525 —
85 0 | 60/1"(REF) - no recovery
LIMESTONE BOULDER OR
7 BOULDERS
- (drill the same, may be one large
boulder)
3520 — white limestone cuttings
90— 0 | 60/1"(REF) - white
B . white
= Started coring through cobbles,
14| Core boulders & soils
- 34,0 GP
3515 —
95—l % GRAVEL, COBBLES & BOULDERS
= Old Alluvium
- 18 ggrg - brown
BE I e
3510 — 77
100 —g _
i ﬁ It SILTY CLAYEY SAND W/GRAVEL
/ 5k Core some limestone & sandstone gravel
-] 9/{ 1T 32 540 SC-SM | red-brown, molst
8 Fabte 176|209 | 7 17 | 40| 43
3505 — %
7114

LEGEND: Blow

Count per 8" OTHER TESTS

UC = Unconfined Compression

UU = Unconsolidated, Undrained

2.3,2,(6) =—— (Ny)go Val
DISTURBED SAMPLE [l %22/ e CT = Consolidalion
: “ TR DS = Direct Shear
CORE E5OGRE Rock Quality Designation (% RQD)

CU = Consolidated, Undrained

_ m |
ENGINEERING, INC. oo e [T "o

PL = Point Load



DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I

BORING NO. 09-AB-04

SHEET 4 OF 6

CLIENT: W.CW.C.D.

PROJECT NUMBER: _200804.007.2

LOCATION: SEE SITE PLAN

DATE STARTED:

DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, DRILLING MUD

DRILLER: T. KERN

GROUND ELEVATION:

4/1/09

DATE COMPLETED: 4/3/09

3609.5'

200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/08

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY" LOGGED BY: M. HANSEN
Sample 55 | Atter. | Gradation |
g 2 _|2EET gl E| B
E('%" : Df’fg’)‘h 3 |9/ E| see USCS Material Description 88|88 5| 2|2| 8|5 &
£ X9 AASHTO > | 25| 2| ¢ 2| 2| 8| £
_,gLegend( ) 8 Slz|2|lzl5|8| 8
J|a|l0|? 3
f{’ a SILTY CLAYEY SAND W/GRAVEL
| g | B ;‘;090;’% SC-SM | red-brown, moist some limestone & sandstone gravel
~ ; .SAND A
- |SANDSTONE /
3500 — O \SANDY SILTY CLAY TO CLAYEY
10—y 1SAND
| 5, : ILSANDSTONE |[1132] 14025 | 7 | 26|34 40
- H//d»' 1 SC-SM | red-brown SILTY CLAYEY SAND W/GRAVEL
—f e Core many course sand to gravel
- / 1/ 60 1000 mudstone & hmestone fragments
—ﬁ 1] SC-SM | red-brown, moist SILTY CLAYEY SAND
3495 — gt
115 B 7
“)o.[} ; 105.1| 16.2 NP | 44 | 26 | 30
= f i b
= _(:O il 56 Core GM red-brown, moist EINNASRAVEL BVSAID
£ 8 94,0
] o P I
) =
3490 — ib¥
120 —
- SILTY CLAYEY SAND W/GRAVEL
. some limestone & sandstone gravel
_ " Core :
i 44 740 SC-SM | red-brown, moist
3485 —
125 — .
] _AA SILTY CLAY TO CLAYEY GRAVEL
- Ml si | COC o viae | red-brown, moist
B goo |VTMHEm| RO mOS o
3480 — 30 _ﬁ i some near vertical fractures at 131'
] § I & 132
1 Al
; 8 & SILTY CLAYEY SAND W/GRAVEL
- A HH ore LITHIFYING TO A VERY SOFT
4 56 SC-SM | brow
' &’ : 94,0 2 CONGLOMERATIC MUDSTONE
- /{ 117.5(121 |25 | 4 129|146 | 25| PL
3475 — f 1
135 /¢
1Al
5| coe brown SANDSTONE BOULDER
T 4
| #o CLML | brown SILTY CLAY LITHIFYING TO A
Oy VERY SOFT MUDSTONE
3470 — \SILTY SAND i
w 23 2(A6’)—— (B,\llo;” C\?aulﬂteper 6" Uc = Sn?c:;ngneq Compression
DISTURBED SAMPLE [ 552 Q)= (o value, or- gﬁgi)lédha;aorn
core [l CORE.— Rock Quaity Designation (% RQD) o 8;‘;2532{’;;?‘3“%;‘;@’3“
E\IGINEE NG N UNDISTURBED SAMPLE || PUSHED " croer! Sample Recovery T s

0.45 -«———Torvane (tsf)




DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY |

BORING NO. 09-AB-04

SHEET 5 OF 6

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

PROJECT NUMBER: 200804.007.2

LOCATION: SEE SITE PLAN

DATE STARTED:

DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, DRILLING MUD

DRILLER: T. KERN

4/1/09

DATE COMPLETED: 4/3/09

GROUND ELEVATION: 3609.5'

DEPTH TO WATER - INITIAL: ¥ _N.M.

AFTER 24 HOURS: ¥ _DRY’

LOGGED BY: M. HANSEN

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/09

Sample ~ ~| Atter. | Gradation |
> = o R T x =1 %
Elev. |Depth| S 3 s e Eo|SE|E| 8 S| gl & ©
) (f‘t)) S |8/ €| see uscs Material Description 88l2s| 2 2l ‘m; 5
2 12 ¢| Legend |(AASHTO) > |25 2| | 3| B| S| s
r a Olg|la| 8| =8| 2| O
Jlz|0|P|F
i A
g0
- //'/,ﬂ
¥
2 _/;/ 55 Sg’rg CL-ML | red-brown, moist
i 297
0%
B I ¢ 9
B485 145—;§/ SILTY CLAY W/SAND & GRAVEL
- A some mudstone clasts
..f'//
- //
_//
= d j 48 o CL-ML | red-brown, moist
mev 80,0
= 1
I //":
3460 — #%
103.0| 17.8 NP| O | 54 | 46
g SM | red-brown, very soft SILTY SAND
ore
80| 1000
3455 — . red-brown
54 (;grg - red-brown
3450
SC 108.11 153 | 40|16 |27 | 45|28 | PL
60 ;: O%re(z) - red-brown
' CLAYEY SAND W/GRAVEL
LITHIFYING TO A VERY SOFT
3445 CONGLOMERATIC MUDSTONE
weakly cemented, sandstone
cobbles
48 %Srg - red-brown
3440
- 5| S - | red-brown
3435 —
LEGEND: Blow Count per 8" . 1

RB&G

ENGINEERING, INC.

ZAn 58 LN
DISTURBED SAMPLE [l 23.2.(6) = (Nieo Value

0.45 -«— Torvane (tsf)

CORE CORE/ Rock Quality Designation (% RQD)

9560

Percent Sample Recovery

UNDISTURBED SAMPLE [¥| PUSHED

0.45 ~-«———Torvane (tsf)

UC = Unconfined Compression

CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem, = pH, Resistivity, Sulfate,

Chloride




DRILL HOLE LOG

BORING NO. 09-AB-04

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

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY | SHEET 6 OF 6
PROJECT NUMBER: 200804.007.2
DATE STARTED: 4/1/09

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING, N.Q. CORE, DRILLING MUD

DATE COMPLETED: 4/3/09

DRILLER: T. KERN

GROUND ELEVATION: 3609.5'

200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/09

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ DRY' LOGGED BY: M. HANSEN
Sample - —| After. | Gradation |
5 R ERREE
o = o H H = o Q <
E(Iﬁ;l D(ef;t))th S |g % See USscs Material Description a g %é = E = % z E
5 g Legend |(AASHTO) E = 3|3 E E § g £
SJla| O b7}
- CL-ML | red-brown SILTY CLAY
- w/many very soft mudstone f
- . ok fragments - sand-gravel size
. Core | CLAILICL S| SANDSTONE COBBLE
T | gqp |CLMUCL ORRGSIORGHONT—| BASALT
n /j, CL-ML | orange to red-brown SILTY CLAY TO CLAY
3430 W = |black SILTY CIAY TOCIAY
180 — CL-ML Horange-forad-brown BASALT
7] N SILTY CLAY TO CLAY
. | BASALT i
B T {CLAY & BASALT RUBBLE |
- 55 - black, hard & soft rock br
- 92,34
) - BASALT W/SCORIA/CINDER SAND
3425 —
185 —i\. 3
T 4 Start losing water
-] 18 Core . black, hard & soft rock, br
. 30,0 very highly fractured
3420 ﬁ190
. 149.2| 3.3 b
| I 55 Core ) brown-gray, hard rock, 3,33,
- 92,58 fractured BASALT 25
E vuggy
3415 — o
195 —
i B 59 Core N dk. gray, hard to very hard 444,
- 98,35 rock, highly fractured 3,0
n 5 PL
3410 —
200 —
= 1% 56 903?;% - dk. gray, very hard rock 0'11'532'
| “H BASALT uc
A 205 — less vuggy, w/white speckles 7081 O PL
| B 59 Core - dk. gray, very hard rock 52,2,
] 99,73 2,2
3400 — - [dkomy BOH 210
5 . T
LEGEND: 202~ v B
Oy = i
DISTURBED SAMPLE L 0/45 ~———— Tonsane (tsf) [l Sh(?arn '
core [l CORE,— Rock Quality Designation (% RQD) T T
5 T i %% Percent Sample Recovery S =8E||' R: sl
] y N\ PUSHED uce
E_N GH\EE_RING’H\_C_' ENBISHORBERISAMEEE F 0.45«———Torvane (tsf)



DRILL HOLE LOG

BORING NO. 09-AB-05

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

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY | SHEET 1 OF 8
PROJECT NUMBER: 200804.007.2
DATE STARTED: 4/23/09

LOCATION: SEE SITE PLAN

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

DATE COMPLETED: 5/4/09

DRILLER: D. SAMPSON

GROUND ELEVATION: 3599.0'

200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/08

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ 243.5'? LOGGED BY: M. HANSEN
Sample > = = Atter. | Gradation |
Elev. |D g ﬁhg_gﬂféﬁgﬁgﬁ
ev- [Pt S 2| €| see USCS Material Description 82 |88|25(5| 22|83 ¢
@ 1 ® £ |Ns] |egena |arsHTO = 127125 2% 8| 2|8 &
= [F|g| ‘tesend | ) e |6 |“8|2| 8|8 88| 3
J|la| o B
sl re ‘ T5%
4 e 65827 | SM |t brown,dry, st SILTY SAND 173|183 |30 | 412910005
) S e w/basalt gravel, slightly
:j plastic
1
3595 - of Y}
D 171’ SILTY GRAVEL W/SAND -
4 sk CALCAREOUS SOIL - 19
0T (3
; _-.,.[_:%. 15015,23,31,(99+] GM | brown-white, dry, hard ~ (CALICHE?) _ 59 |40 | 8 | 62|17 | 21|-0.005
- 8 basalt gravels; possible mm
| LBk cobbles; plastic
92%5. N
- o 4% P S
E‘ﬁi{, Volcanics - Alluvium
o e
3890 7 s SILTY GRAVEL W/SAND
- 10 —Oic basalt gravels; possible
S T cobbles; slightly plastic;
B _ZT..)‘ 1223,37,26,(99+) GM red-brown, dry, very dense some white stringers: some
n LB C calcareous coating on
-OIEEQ- bottom of basalt 2
2] _)' i
"‘3 3; started losing water at ~14'
3585 —| -;-‘.E,-ig
LE D
_ _;DB 11118,28,28,(99+ GM black & brown, dry, dense
P
4 pBC
of ¥y @
N _?G"-B,' =
ass0 | BPAC SILTY GRAVEL W/SAND
9N basalt scoria gravel; possible
4 20470 cobbles i
Xalig black & brown, dry, 100% water loss at 16.5'
i "9".7[3“* 1[212867,83)  6M | o e e e 8.5 NP |56 31|13
e —:.’G"- .
— -‘ol,r.\o.'
3575 - LD 7
L A44C I
4 2559 0 | 30/0"(REF) [ -
1 T 183.8| 0.1 b
- - 42 Core i black to dk. gray, dry, avg. m.7.7,
1 789 hard rock 7
} VUGGY SCORIACEOUS
13570 — - BASALT 3
4 304 very highly fractureq; o
| rusty-red-brown stain on
B -1 many fractures; gradually
| B 35| Core . black to dk. gray, dry, avg, 100Sing water br 9
60,0 hard rock 100% water loss at 32.5' '
3565 — Y
. Al L

LEGEND:

RB &( i DISTURBED SAMPLE
CORE

ENGINEERING, INC

UNDISTURBED SAMPLE

_&—— Blow Count per 6"
2,3,2/(8) =——— (Ny)go Value

0.45 4—— Torvane (tsf)

gsogoE _— Rock Quality Designation (% RQD)
PUSHED Percent Sample Recovery

0.45 <«—————Torvane (isf)

CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidaied, Undrained
Chem. = pH, Resislivity, Sulfate,
Chloride

OTHER TESTS
UC = Unconfined Compression



200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/09

DRILL HOLE LOG

BORING NO. 09-AB-05

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

| SHEET 2 OF 8

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

LOCATION: SEE SITE PLAN

DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q. CORE

DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: ¥ 243.5'?

PROJECT NUMBER: 200804.007.2
DATE STARTED: 4/23/09
DATE COMPLETED: 5/4/09
GROUND ELEVATION: 3599.0'
LOGGED BY: M. HANSEN

UU = Unconsolidated, Undrained

Sample ~| Atter. | Gradation
> i Z |z | ST g
) o | |e ] L, So |lc|SE| E| B[S 8] &
B PR 2 |l €| see | uscs Material Description 32 |88|28|5|2(S 23l
H 8| Legend |(AASHTO) 5 > |25| 2|2 2|0l &
I a s} Ol | 8| Bl 8| 2| O
SJ|lae|6|? &
o - black to dk. gray, dry, avg. 5,6,6,
5g| Core hard rock 9,1
- 91,39
3560 — |
4 40— e
- Core 11,0,
46 8375 - gray, dry, avg. hard rock 13
fracture at 44'-46.2', rough
3555 —| w/spotty white calcareous v
1 45 coating A PL
B Core 3,02,
841 10654 © | ey dy.avg. hard ook g o AL T WIOLIVINE 00
- PHENOCRYSTS
3550 — more competent; trace vugs d
3
-1 50— A uc
188.1] 0.2 PL
Core 0,0,1
-1 62 - , dry, avg. hard rock Pt
104,104 gray, ary, avg. Rardrock e cture at 52.5'-54.5', open 11
1 smooth w/orange-brown silty
| sand coating
3545 fracture at 54.8'-56.6', near %F_
| 55— vertical, open smooth \
w/orange-brown silty sand
B coating
B Core fracture at 57.2'-58', near 122,
S| 9066 : gray, dry, very hard 1ok yertical, open smooth 20
_ w/orange-brown silty sand
coating
3540 — fracture at 58'-58.5', 70°, L
4 0 smooth pink-brown silty film o
ore N 0,0,0
5 60 - It. gray, dry, very hard rock g
100,100 fracture at 63.1'-63.55', 1.0
7] undulating w/trace spotty
3535 — white calcareous Y
= 65—| A
E 60 4 g(;) ;eOO - It. gray, dry, very hard rock Q 06050,
| L fracture at 66.9' & 69.2', q '
undulating, white film
3530 — .
44 - It orav. drv, very hard rock
LEGEND: Blow Count per 6" OTHER TESTS ;
~ oisTursen savpLe 2326~ (evaie™ 65 - et "
& 0.45 4————— Torvane (tsf) DS = Direct Shear

ENGINEERING, INC.

CORE CORE/ Rock Quality Designation (% RQD) CU = Consofidated, Undrained

95,60
UNDISTURBED SAMPLE || PUSHED

Chem. = pH, Resistivily, Sulfale,

Percent Sample Recovery Chloride

0.45 -a————Torvane (tsf)




200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/08

DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY |

BORING NO. 09-AB-05

SHEET 3 OF 8

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

PROJECT NUMBER: 200804.007.2

LOCATION: SEE SITE PLAN

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

DATE STARTED:

DRILLER: D. SAMPSON

4/23/09

DATE COMPLETED: 5/4/09

GROUND ELEVATION: 3599.0'

RB&G

ENGINEERING, INC.

LEGEND:
DISTURBED SAMPLE

A— Blow Count per 6"
2,3,2,(6) -+—— (Ny)gp Value
0.45 -« Torvane (tsf)

CORE CORE/ Rock Quality Designation (% RQD)

95 60
UNDISTURBED SAMPLE [)| PUSHED

0.45 -«————Torvane (tsf)

Percent Sample Recovery

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ 243.5'? LOGGED BY: M. HANSEN
Sample =~ - | Atter. | Gradation "
> % % o B =2 5| = 3 g
= - N T |5 2| E SARSR
E('%’ D?f‘t’)‘h S |2lE| see | uscs Material Description 82 |8 g|25|5| 2|2 3l %5
= 3 £~ c| o : k]
= é Legend |[(AASHTO) 5 E = 8 g_ E E § g g
S|la|o bt
basalt more vuggy
7 2 . gray, dry, very hard rock \ise caicite vug at 71.3'
. 44 Core 2 2b? ,:1‘
74,26 N d
3525 —
< 75 SCORIA & SCORIACEOUS 143.8| 10.5 gf
ﬁ BASALT
c & missing core; rubble
B 29 B . red-brown, dry, soft to very e d-brown clay; very highly brm
48,8 soft rock
! fractured & broken w/rubble;
N mixed w/brown clay
[
3520 — <
- 80 N red-brown, dry, soft to very
soft rock
= Core SP-SM | red-brown SAND W/SILT & GRAVEL PL
N 51 10035 CONGLOMERATE TO
! . red-brown, dry, soft to very CONGLOMERATIC YOUNG
- soft rock MUDSTONE W/GRAVEL
c some red scoriaceous basalt
3515 — 0 00{76 - red-brown, dry, soft to very cobbles & gravel; some chert A
4 g5 i softrock & limestone gravel, indurated | A
lalluviom J
Core
- 50 red-brown, dry, very soft to
84,0 GP-GM ext. soft rock
3510 — &
4 90— GRAVEL W/SILT & SAND b
recovered limestone &
- sandstone gravels/fragments
Core red-brown, dry, very soft to
] 0| ge1a | POV | i somrock basalt boulder at 91.8'-92.5'
3505 — ,
Al PL
797 c d-brown, d ftt
ore red-brown, dry, very soit o
B . 0,0 GP-GM | ext. soft rock
| - Core red-brown, dry, very soft to 8%
20 geo SC-SM et' sg’ﬂ m'ck”" ery s 154 [ 22| 4 | 24| 40 | 36 |-0.005
3500 — : - CLAYEY SAND W/GRAVEL | mm
becoming indurated; &
<100 — limestone & sandstone
| red-brown, dry, very soft to fragments undulating
SC-SM
ext. soft rock
. 4 Core
68,0
- db drv. soit VUGGY BASALT
- g\r,ay'ﬁzr& r%’:;’("' I, SO0 yery highly fractured &
3495 — 9- broken w/rubble v
- OTHER TESTS

UC = Unconfined Compression

CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem. = pH, Resistivity, Sulfate,

Chloride




DRILL HOLE LOG

BORING NO. 09-AB-05

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY |

SHEET 4 OF 8

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

PROJECT NUMBER:_200804.007.2

LOCATION: SEE SITE PLAN

DATE STARTED:

DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q. CORE

DRILLER: D. SAMPSON

GROUND ELEVATION: 3599.0'

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: ¥ 243.5'?

4/23/09

DATE COMPLETED: 5/4/09

LOGGED BY: M. HANSEN

200901,200 HURRICANECLIFFSAFTERBAY GPJ US EVAL GDT 11/2/108

RB&G

ENGINEERING, INC,

2,3,2,(6) 4——— (Ny)gp Value
DISTURBED SAMPLE 0.45 grt;r)\?aune (tsh)

CORE CORE/ Rock Quality Designation (% RQD)

95.60

PUSHED
UNDISTURBED SAMPLE 0.45 Torvane (tsf)

Percent Sample Recovery

Sample 2 > < Atter. | Gradation ®
Eev. [Depth| 8 | | = o | 2|52 B Bl el 2| E| @
o o2 |el€] see | uscs Material Description 32 |88|2 HEEHEE R
= (3] = 9| = o =
= 8 Legend |(AASHTO) b3 z |25 S| 3 & 5 ol 5
Jla| O bt
= Core brown to purple-brown, dry,
70,0 . soft to avg. hard rock
3490 —
&
-1110— =
| 135.7| 1.2 e
= Core red-brown, dry, soft to avg. SCORIA TO g1 PL
52,36 ) hard rock SCORIACEQUS BASALT
] highly broken w/rubble;
some white calcite coatings;
3485 — vuggy basalt ¥
115 A
| Core . red-brown, dry, soft to avg.
20,0 hard rock
a0+ o | | ] g
-{120 — SCORIA SAND by
- :ggkbrown, dy, very ot <5me gravel sized scoria
N rubble
Core br1,0,
i} 92,60 BASALT . 0.1,br
N B gray, dry, very hard rock many small vugs; white
e powdery layers; very siow
3475 — HCL reaction ‘[
{125 VUGGY BASALT A PL
= (rig(.ﬂ?ray-brown, CLp U some calcareous film on
- fractures
N Core 2,31,
98,58 21
-1 gray, dry, very hard rock
3470 — g
130 —
S uc
= 1((;c2)r32 - gray, dry, very hard rock E ey g PL
) 42,1,
g BASALT W/OLIVINE 2.4
PHENOCRYSTS
3465 —
+4135—
i fracture at 136.8' & 137.1',
- gso% - gray, dry, very hard rock  undulating, 1/16" white fé 0'52’11'
| ' calcareous? b ]
P ~1/2" voids at 139.3"
= qray. drv. very hard.rogk —
EGLN_D_& P Blow Count per 6" uc= Unconf.irned Compression

CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained

CU = Consolidated, Undrained

Chem. = pH, Resistivity, Sulfate,
Chioride



200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVALGDT 11/3/09

DRILL HOLE LOG

BORING NO. 09-AB-05

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

SHEET 5 OF 8

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

PROJECT NUMBER: 200804.007.2

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

DATE STARTED:

4/23/09

DATE COMPLETED: 5/4/09

GROUND ELEVATION: 3599.0'

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ 243.5'? LOGGED BY: M. HANSEN
Sample ! > .| Atter. | Gradation @
> E o X = — 7
Elev. [Depth| S | |2 , - 2 [8<|52|E| &l g sl 8| @
@ | @ | S |8 S| see USsCSs Material Description o2 |82|2s| 3| B 1S 7 5
= 5 E= = B ol m
i = § Legend |(AASHTO) s Z §§ % E 5 55 o g
Sla| o Fro]
] = sglf| Core z ray, dry, very hard rock : 2 82th
100,50 gray, dry, very ~1/2" void at 142.5' S or,m
N B A
3455 — -
145"
. - PL
C
= = 59 98(,)5 - gray, dry, very hard rock 161'68‘
3450 — = e
(o2}
150 — o
C
b = 62 1 02,?1 gray, dry, very hard rock Sé%bS'
3445 — 15 }[
155 — \
¥ Core 22,1
5 aiPg 61 - gray, dry, very hard rock YR
- 102,72 BASALT W/OLIVINE ch
] - PHENOCRYSTS
3440 — =T <
N
1160 — bl
Core uc
i - 60 - gray, dry, very hard rock PL
100,36 622,
| - 0,2
3435 — e
1
~1165 —
Core
- = 64 106,86 - gray, dry, very hard rock 175.2| 1.0 32233
3430 — = ®
~4170— 9
Core
~ 1 60 100,72 - gray, dry, very hard rock 161"22'
3425 — b
- Qray, dre very bard rock
LEGEND: 4——— Blow Count per 6" THER T ‘
pisTURBED sampLE [l 2 32(5)-'—{N?)v;a Value O - Canotgaton ressen
0,45 «——— Torvane (isf) DS = Direct Shear )
core [l CORE,_— Rack Quality Designation (% RQD) 83 - ggﬁ:gﬁgﬁ?:f%n%?;;zz“
93,60 Chem, = pH, Resistivity, Sulfate,
[NGINEERING P\? UNDISTURBED SAMPLE [)(| PUSHED " creent Sample Recovery e

0.45 -+———Torvane (tsf)




DRILL HOLE LOG BORING NO. 09-AB-05

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/08

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I SHEET 6 OF 8
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 4/23/09
DRILLING METHOD: 08-CME-55/N.W. CASING. H.Q. CORE DATE COMPLETED: 5/4/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3599.0'
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ 243.5'? LOGGED BY: M. HANSEN
Sample > L ~| Atter. | Gradation |
1= 2o | 2| SE[ET 5 2 2l 2| B
"o P 2 (alEl see | uscs Material Description 82 |8%|2 HEHEEER
=l = ;:.3 Legend |(AASHTO) E E = sl z: & 5 g g
SJ|a|o Fa}
PL
1 = 234,
| 51 g;;% - gray, dry, very hard rock 33
BASALT W/OLIVINE
3420 — = PHENOCRYSTS
<180 — o
- -] ) JETCA UL (223 a few more vugs below 181"
1 7 oo| 2% BROKEN BASALT Tt
11590 ) 53
| gray, dry, very hard rock W/SCORIA
\very vuagy [
3415 — %{
-185 SCORIA TO
2 SCORIACEOUS BASALT
Core . red-brown to brown, dry,  w/basalt layers
= 53 9842 very hard rock 2.5.br
3410 — - o
223
190 — VUGGY BASALT i
i ] W/SCORIA LAYERS
- . some pink-brown layers; uc
| } 59 £?gogeb‘ gray, dry, very hard rock some solid layers & highly 164.0| 0.8 PL
' fractured 3,51,
All ] 3,br
Iy
Al
N Core L red-brown, dry, very hard
7513 rock
br
SCORIA
broken to rubble o
0 Core - no recovery §
0,0 e
) red-brown, dry, very hard
rock
Core br,
M 75 00
] ] - gray, dry, very hard rock BASALT
3395 — n solid; non-vuggy ’
—205— )
| | uc
- - 62 1%2% - gray, dry, very hard rock BASALT 171.9} 0:6 PL
g some very highly fractured 1,br,3,
e 7 zones 1,4
33390 — “+
- qray, dry, very hard rock

. . OTHER TESTS
L.E_G.EE_Q-_ Blow Count per 6" uc= Uncon’ﬁned Compression

232(5)4—(N] Val

veo Value CT = Consclidatiol

DISTURBED SAMPLE | 55’  Jonane (tsf) s h?arn '
core ] SORE,— Rock Qualiy Designaton (% RAD) Gy Canaoigaied, Unarained

Chem. = pH, Resislivity, Sulfate,

*\‘-‘— N
ENGI\TEERING INC. UNDISTURBED SAMPLE [Y| PUSHED " reent Samele Recovery Chloride

0.45 -«————Torvane (isf)




DRILL HOLE LOG BORING NO. 09-AB-05

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/09

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I SHEET 7 OF 8
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 4/23/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q. CORE DATE COMPLETED: 5/4/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3599.0'
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ 243.5'? LOGGED BY: M. HANSEN
Sample - ~ | Atter. | Gradation @
& % 3 ‘l’i\e« =l % = e g
= . ;. Tls5g|32=| E RNl S
E('t?t;" D‘(af{’)‘“ S [2l€| see | uscs Material Description 32 (8F|28[S| B3| 2|5 5
= ¢ 1 Legend |(AASHTO) 5 |2 |=5|38|%|z|2|o| &
4 o (a] Ole|lam| SI&|=| ©
J|la|o o
| - C 8,5,2,
- 61 1 02,?2 - gray, dry, very hard rock 3
3385 — =
1215 —
uc
| i 177.1| 0.3 PL
Core fractures at 217', smooth 224
= = 56 9466 - gray, dry, very hard rock  w.white calcareous coating, 0
| | ! very thin '
3380 — -
—1220 —
C
- - 61 109?;%9 - gray, dry, very hard rock 0&)0,60’
] i fractures at 223.3' & 224.3',
3375 — = rough, tight, spotty white
doos | calcareous
- N BASALT
Core N some very highly fractured
N N ; 62 104100 gray, dry, very hard rock 70nes 060,10,
3370 — KL fractures at 229.2', 229.6',
1230404 231.5', 232.2' & 232.9";
rough, trace white
a - calcareous PL
{ C
| - 61 9;;% - gray, dry, very hard rock 110‘00
3365 — s & )
235 < fractures at 235', 236.5',
237.5', 238.5' & 239.5'; rough
] B - w/spptty calcareous film to
= - 61| og,rgo - gray, dry, very hard rock  €0ating 2’21"21’
E = 1/4" healed breccia at 237.8'
3360 — -
-1240 —
| | 5 Core - gray, dry, very hard rock 30,1,
98,58 0,br
v
3355 — Sty 2 red-brown, wet, very hard  SCORIA
e — N rock very highly broken
LEGEND: R (Bhlloyv Ci/oaulﬂte per 6" gg}EgnTcﬁ%itq Compression
7 DISTURBED SAMPLE [l 2520 = (e V% i 1S Comelaten |
core [l CORE, — Rock Quality Designation (% RQD) R e
95,60 Chem. = pH, Resistivily, Sulfate,

ENGINEERING, INC‘ S Emp— s PUSHED Percent Sample Recovery Chloride

0.45 -«———Torvane (tsf)



DRILL HOLE LOG

BORING NO. 09-AB-05

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY
CLIENT: W.C.W.C.D.
LOCATION: SEE SITE PLAN
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q. CORE
DRILLER: D. SAMPSON
DEPTH TO WATER - INITIAL: ¥ N.M.

| SHEET 8 OF 8

AFTER 24 HOURS: ¥ 243.5'?

PROJECT NUMBER: 200804.007.2
DATE STARTED: 4/23/09
DATE COMPLETED: 5/4/09
GROUND ELEVATION: 3599.0'
LOGGED BY: M. HANSEN

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/08

Sample > - | Aftter. | Gradation [
beoth| B Pl - B L = Y P )
<3 = . I C =P S
E('%" ?f'f)m S (gl €| see USCS Material Description $2 g8 25|32 €l 3 "
=] ; g~ = c|lol| o -| 8
5 é tegend |(AASHTO) 8 E 28 5|8 E 5 g g
J|a|o )
- ] NAVAJO SANDSTONE
(SAND) br
ul ol 29 C;grg SP orange, wet, soft rock some cross-bedding, very 7.5 NP[O |97 3
' highly weathered, fractured
3350 — =
-1250 —|
3345 — -
-1255—
3340 — =
-1260—
3335 — =}
-1265 —
3330 — -1
-1270 —
3325 — -
1275 —
3320 — -
LEGEND: o {‘é)_ Brllow Count per 6" mw Compression
13,2,(6) =——— (Ny)gq Value = idat
DISTURBED SAMPLE [l 252 0) =" (theo V: et CT - Consoldaton

R B&G

ENGINEERING, INC.

UU = Unconsolidated, Undrained

CORE CORE e Rock Quality Designation (% RQD) CU = Consolidated, Undrained

95 60
UNDISTURBED SAMPLE |)| PUSHED

Chem. = pH, Resislivity, Sulfate,

Percent Sample Recovery Chloride

0.45 =a———Torvane (isf)




DRILL HOLE LOG

BORING NO. 09-AB-05A

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

I SHEET 1 OF 1

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

PROJECT NUMBER: 200804.007.2

LOCATION: SEE SITE PLAN

DATE STARTED: 4/23/09

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

DATE COMPLETED: 4/23/09

DRILLER: D. SAMPSON

GROUND ELEVATION: 3599.3'

DEPTH TO WATER - INITIAL: ¥ N.M.

AFTER 24 HOURS: ¥ DRY'

LOGGED BY: M. HANSEN

200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 11/3/08

- Sample E_ g 7 :tter;: GradatiorL @
=) = . n_- Qo | e 5| E|l 2| S| g8 @
Et'g;" D(Eff;h S |8lE| see Uscs Material Description 52|88 25|32 S5 5
5 |2 8| Legend |(AASHTO) §““a~ =5|28| 5| z| 8|5l &
o a o O| o o » é.‘; =2 o
J|la|© 5]
A
3,2,3,(10) SM brown, dry, loose
SILTY SAND
@
Y
FELEY no recovery SANDY CLAY W/GRAVEL J
angular-subrounded
80,29,27 (99+ CL It. brown, dry, hard limestone clast
/ &
e | | | Peeeeesssessseeese sy
| A3
-
3590 — ?a- d
_bF Y
114 1
; - 17,57,84,(99+) GM brown, dry, very dense
DI
1 p Rk SILTY GRAVEL W/SAND
_)“-' . plastic; possible cobbles;
| ‘—; ' basalt gravels; j!
P calcite/caliche?
OI--
1 R
p
el
3585 — Pl
o
15—)°.' "_ <
. . 35,60/6",
Xo (REF) GM brown, dry, very dense
3580 —
M—N]_)i 23 2(‘6’)— (B'\ll?)‘”soc\?;-mteper 6" g%iEgnIEnlﬁEseg Compression
= {.onsoligatiol
DISTURBED SAMPLE 045 4 Torhe (ts) DS=DirectShearn

R B&(

ENGINEERING, INC,

UNDISTURBED SAMPLE )I BUSHED

UU = Unconsolidaled, Undrained

CU = Consolidated, Undrained

Chem. = pH, Resistivily, Sulfate,
Chloride

.45 --———Torvane (tsf)



200804.007.2 HCH_09-AB-6.GPJ US EVAL GDT 11/3/09

DRILL HOLE LOG BORING NO. 09-AB-06
PROJECT: HURRICANE CLIFFS RES. SITES - AFTERBAY, OPTION 2 NORTH DAM SHEET 1 OF 5
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 5/5/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE DATE COMPLETED: 5/12/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3582.4’
DEPTH TO WATER - INITIAL: ¥ 109.4' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
5 Sample E‘ % w;\? ﬁtter; Gradatlorl %E
E ; N Sp |25 | Bl 8|Sl | 8|88
E('ﬁ;' D?f‘t’)th S g/ E| see USCS Material Description 32 3% §§ £l % SIS
2 (X 9| Legend |(AASHTO) S5 lz |25|2| %] 2| 2|5|2%
12 o o Olg|=m| 5| H|2|0%
S| a|0|?|5
1 2l It. brown, dry, med.
545,119 SM
- I 1) L SILTY SAND T
3580 — : 4 I (N SR ————— ®
2 SANDY SILT
few white stringers; trace
= Pushed ML It. brown, dry gravel; pinhole structure 99.7 67 |21| 3 |0 |25|75| CT
- It. brown, dry, med.
634(14) | ML |00
8575 S
1 CLAYEY GRAVEL W/SAND
N It brown, dry, very possible cobbles
i 37,50,50,(99+ GC dénse o
cloydo ke R 2= () A | . . ————— e e e E
= It. brown to red-brown, CLAYEY SAND W/GRAVEL
| 2%631,2380)|  SC dry, dense possible cobbles * 82 | 2811 5/ 36]( 28
3565 — B
= }" 5 40,60/5", GM brown, slightly moist,
oy~ (REF) very dense
2 9'F\ - SILTY GRAVEL W/SAND
_51 S possible cobbles
3560 — o ) S
Ryalg T
1 o e
e e L R Y S e Tt R
. g SILTY SAND
19,40,60,(99+) SM snggéils'%hﬂy moist, calcareous; some basalt gravel 1 11.3(29( 1120|4238 | HYD
_______________________ :
GRAVEL W/SILT & SAND
oLl . brown, slightly moist, ~ SOMe scoria gravel
Xells 60,47,33,(94)| GP-GM dense
Dl \ SILTY SAND W/GRAVEL
LEGEND: 4—— Blow Count per 6" OTHER TESTS )
DISTURBED SAMPLE [f§ 5520~ (e value OF = Considaton oSN
CORE Rock Quality Designation (% RQD) BS Z Bzecﬁﬁfgfféted Undrained
N g CORE 95, 60/ b 'S - g\L(JD= Canzolidal?d. Undrained
. N o ercent sampie Recove! =
ENGH\EERING h H\C UNDISTURBED SAMPLE [)| PUSHED P i 58 = Soluble Salt

0.45 -«————Torvane (tsf)

DC = Dispersive Clay
PL = Point Load



DRILL HOLE LOG

BORING NO. 09-AB-06

PROJECT: HURRICANE CLIFFS RES. SITES - AFTERBAY, OPTION 2 NORTH DAM

SHEET 2 OF 5

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

PROJECT NUMBER: 200804.007.2

LOCATION: SEE SITE PLAN

DATE STARTED: 5/5/09

DRILLING METHOD: 08-CME-55/N.W. CASING. H.Q.3 CORE

DATE COMPLETED: 5/12/09

DRILLER: D. SAMPSON

GROUND ELEVATION: 3582.4'

200804.007.2 HCH_09-AB-6.GPJ US EVAL.GDT 11/3/09

3515 —

- gray, very hardrock ~ water back at 69.5'

DEPTH TO WATER - INITIAL: ¥ 109.4' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
Sample E~ > .| After. | Gradation i
> = a)o\o =1 =L
8| |= ) ) o |2e|55 | E|l 3|8l el 8|88
E('ﬁ;" D(af%th 3 |l €| see USCS Material Description 82 g% 25 £z % Sy
= | J £~ E‘V clo| S| el 8|loB
5 1= & Legend |(AASHTO) 8 & = 8 5_ 2 8 § QE) g E
| o n
. 8,60/5" (REF)  SM 5;‘:;”3;’;%““’ moist, T 11.6 NP | 41|45 |14 | HYD
3545 — SILTY SAND W/GRAVEL @
4/2" (REF g I opink-brown, slightly — — — — — — T T -
N (REF) | cP-M moist, very dense
- GRAVEL W/SILT & SAND
3540 — §
" interbedded pink-brown .
= 24§£é6 g SP-SM | & rusty-brown, slightly
N (RER) moist, very dense
3535 — N
31,51/6" rusty-brown, slightl SeollmRe e i
. REF)' | SPSM | foiet ve honss  SAND WISILT & GRAVEL 15.4 NP |46 |48 | 6 | HYD
. » Very (crushed & broken scoria)
3530 — T
. rusty-brown, slightly
1412,34,24)f SP-SM moist, med. dense {
T 5
3525 —
= uc
7 155.6| 0.2 PL
N Slaking
G
3520 — 93?53 - gray, very hard rock 0'2)'1'
| VUGGY BASALT
1 o - gray, very hard rock T 01,0,
100,84 100% water loss at 67.5'; J 0,5
o
™

fracture at 67.5', open, rough,
calcite coating to 1/32" thick

¢

LEGEND:

OTHER TESTS

Blow Count per 6"
P UC = Unconfined Compression

2,3,2,(6) ~t——— (Nq)go Val
RB &( ; DISTURBED SAMPLE [l 2326 e ! CT = Gonsoldaton
CORE Rock Quality Designation (% RQD) UV = Unconsolidated, Undrained
CORE o< CU = Consolidated, Undrained

ENGINEERING P\? UNDISTURBED SAMPLE E_‘jg”?o Pe;e::::::: receen ggz:sgzg'rgr;:'l‘er

DC = Dispersive Clay
PL = Point Load



200804.007.2 HCH_09-AB-6.GPJ US EVAL GDT 11/3/09

DRILL HOLE LOG BORING NO. 09-AB-06
PROJECT: HURRICANE CLIFFS RES. SITES - AFTERBAY, OPTION 2 NORTH DAM SHEET 3 OF 5
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 5/5/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE DATE COMPLETED: 5/12/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3582.4'
DEPTH TO WATER - INITIAL: ¥ 109.4' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
- Sample z z @ Atter. | Gradation 5 o
Elev. |Depth| 8 | |2 o |8-|55|E| &g 2| €| 83
) (f?) 2 €| see Uscs Material Description 22 |38|2g| S| 2 = = >3
= S| Legend |(AASHTO) 5|z |25[2| gl 2|2|3|L8
o o o O| o 8| & 8 2| 5L
J|lal| O @
T Core Q 162'10'
3510 —| 58 96,84 - gray, very hardrock ~ VUGGY BASALT 3 '
N fracture at 73.5', smooth, i
spotty calcareous film
—4 ©
<
75—
- 100% water loss at 76/,
| Core fracture at 76', smooth, 331,
62 104,80 F gray, very hardrock  calcareous coating 02
3505 — 1706| 0.2 uc
) water coming back at 78' PL
A
! |
80—
- a fracture at 80.5' & 81', smooth, PL
spotty calcareous coatin
b 59 S():Bc,)tr}% - gray, very hard rock _— e 062.'12'
3500 —
i [o
i 85—
T 64 1 (();b? ;%6 - gray, very hard rock Ob%o'
3495 —
PL
H BASALT W/OLIVINE M
| PHENOCRYSTS A
90— very few vugs
- water still coming back at 90'
7 61 1%2?8 - gray, very hardrock  Starting at 92" many tight, 1'21 ’10'
d closed, hairline fractures; :
3490 — fractures are tight w/no infilling
| 95—
1 59 ol ray, very hard rock 12,2,
98,80 x gray, very hara roci 21
3485 —
il Y
100 —
il Core . ray, very hard rock 0,22,
58| gaz gray, very 0,2br
3480 — uc
175.8| 0.3 PL
- Slaking
‘ LEGEND: 4 Blow Count per 6" OTHER TESTS
' e 2,3,2,(6) <+——— (N,)gp Val UC = Unconfined Compression
DISTURBED SAMPLE [l 252(©) e ohig fo) CT = Consodalon
: , core [ G55 Mook Cusky BesmaEn CLRAD) QY o™
: : mple Recove = i(
ENGH\EERING, INQ UNDISTURBED SAMPLE || PUSHED =™ 7% Ve $5 = Soluble Salt

0.45 -«——Torvane (tsf)

DC = Dispersive Clay
PL = Point Load



DRILL HOLE LOG

BORING NO. 09-AB-06

CLIENT:

LOCATION: SEE SITE PLAN

PROJECT: HURRICANE CLIFFS RES. SITES - AFTERBAY, OPTION 2 NORTH DAM SHEET 4 OF 5
W.CW.C.D. PROJECT NUMBER: 200804.007.2
DATE STARTED: 5/5/09

DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE

DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ _109.4'

AFTER 24 HOURS: ¥ N.M.

DATE COMPLETED: 5/12/09
GROUND ELEVATION: 3582 4"
LOGGED BY: M. HANSEN

200804.007.2 HCH _08-AB-6.GPJ US EVAL.GDT 11/3/08

Sample - - ~| Atter. | Gradation | -
> g 1% |e8r=7= =| 2%
Elev. g | |e . - St |Sqg|52|E| 8| &l | 2|28
f) S £  see uscs Material Description o2 [88|2g| S| B| =[S =505
£ S EE “|l8E|v|Z| Q|| &|lcE
3 © | Legend [(AASHTO) o [ Zg| 5|8l 3|l sl0|ss
o o a] Olg|s| E| 8| =|0c
Sla|O0|?| 5
] T00% water loss at 105
2,br,br
-1 Core rusty-brown to 35
64 - red-brown, ext. soft to )
3475 — 050 very soft rock R LFJ,E’
¥ SCORIA
B w/some vuggy basalt & basalt
layers (all rusty-brown w/white
rusty-brown to crystals); mostly broken &
A Il 48 <L red-brown, ext. softto  rubble 3,br,br
80,10 very soft rock 5l
3470 —
= 58 Core purple-gray, avg. hard to 3.1,2,
96,86 % hard rock 22
3465 —
fracture at 118.2' & 119',
4 rough, spotty, white calcareous PL
| coating i
BASALT A
- many white crystals; few vugs
| Core | f hard 3,11,
62 102 o oy eV fracture at 122.2!, rough, 34
3460 — ' spotty, white calcareous 164.3| 1.3 uc
coating PL
7 N
. 5
a purple-gray, very hard
= rock
| Core 13,1,
5| 9456 2,1
3455 — - gray, very hard rock
| Y
| A
: Core 03,0,
64 106,68 - gray, very hard rock 44
3450 —|
. BASALT o PL
calcareous crystals at 133' 2
=1 A
= 56 Sor - gray, very hard rock 0.1.2,
94,91 ' 0,1
3445 —
= - gray, very hard rock
LEGEND: 44— Blow Count per 8" %ﬁe § Compressio
= ression
DISTURBED SAMPLE %3-5?-(& - %‘r)\fgl::':;f:n CT = Consolidation
CORE Rock Quality Designation (% RQD) Ba=8irect Shﬁda rt d, Undrained
= Unconsoligated, Undraine:
CORE a5 50/ & CU = Consolidated, Undrained
: Percent Sample Recovery HYD = Hydrometer
ENGINEERING § INC. UNDISTURBED SAMPLE [X| PUSHED SS = Soluble Salt

0,45 -«———Torvane (tsf)

DC = Dispersive Clay
PL = Point Load



200804.007.2 HCH 08-AB-5.GPJ US EVAL.GDT 11/3/09

DRILL HOLE LOG BORING NO. 09-AB-06
PROJECT: HURRICANE CLIFFS RES. SITES - AFTERBAY, OPTION 2 NORTH DAM SHEET 5 OF 5
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 5/5/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE DATE COMPLETED: 5/12/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3582.4'
DEPTH TO WATER - INITIAL: ¥ 109.4' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
. Sample z 2 < Atter. | Gradation Py
Elev. |Depth| S = . A §c2€§%’§5§?§§§
lev. [De % S |2l e USCS Material Description ¢ |88 .gg 3 E|S % =l 3
= 81 Legend [|(AASHTO) o e |Zs|s5|%| 23| 5|0|ls@
14 o e Olg|le|5|H|2|0L
SJ|a| 9O b
) 167.5| 0.6 e
B Core 2,3,1
62 - gray, very hard rock o
3440 — 108,81 2
- fracture at 143.75'-144.5',
smooth w/white-pink coating, o
. partially healed ©
145 —
Core BASALT
- 62 - gray, very hard rock 6,1,4,
104,68 fracture at 145.5'-145.8", 25
3435 — partially open, 25% healed
breccia
3 fracture at 148'-149.4', 25% Y
- 17| Core healed breccia 4
|150 (7:6,0 - rusty-red-brown SCORIA br,m
0 ore )
. 0,0 . | yellow-brown CONGLOMERATE
c baked? f
3430 — 18 58rg i} red-brown, softto hard OLD ALLUVIUM
| g rock to very stiff soll  indurated; lithifying
conglomeratic mudstone to
. conglomerate
1957 (T - CLAYEY SAND W/GRAVEL |
Core SC trg t;arrgggill HEg/Eils softer; limestone, sandstone &
’ 0 000 | @ |________t basaltgravels
P25 SM red-brown, very soft rock SILTY SAND 23.5139120| 4 | 55| 41
= to hard soil indurated
{1807 red-brown, very soft to SN SOl L
SM 3 y many gravels are very highly
4 59 ggrg GBS weathered & soft
3420 —
165 —
- SM 117.8| 66 NP| 0 |84 16| B°
J 60 Core } red-brown, soft to hard 4,74,
100,26 rock 45
3415 —
| NAVAJO SANDSTONE
cross beding; highly fractured
Tmofiii
.I ; 60 Core . red-orange-brown, soft 2,3,5,
100,38 to hard rock 44
3410 — 08,
) w 2,3,2.(6) 4——— g AL 82H=El}}n1;§ﬁ;’ll-:ed Compression
DISTURBED sampLE [l 232 (oo Valle CT = Consolidation
CORE Rock Quality Designation (% RQD) BS Z Bir'\'g‘o:ﬁgl?;;ted Undrained
. . CORE 95 60/ b ‘s e R ﬁ%: Cﬁnzolidated. Undrained
o A ! ercent Sample Recove = 1
ENGE\EERING, Ii\C UNDISTURBED SAMPLE || PUSHED ° v $5 = Soluble Salt

0.45 -«———Torvane (tsf)

DC = Dispersive Clay
PL = Point Load



DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY
CLIENT: W.C.W.C.D.

BORING NO. 09-AB-07

SHEET 1 OF 8§

PROJECT NUMBER: _200804.007.2

LOCATION: PUMPHOUSE, SEE SITE PLAN DATE STARTED: 5/14/09

DRILLING METHOD: 08-CME-55/N.W. CASING. H.Q.3 CORE

DATE COMPLETED: 5/27/09

DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ DRY TO 258.0' AFTER 24 HOURS: ¥ N.M.

GROUND ELEVATION: 3676.6'

LOGGED BY: M. HANSEN

200804.007.2 HCH_08-AB-7.GPJ US EVAL.GDT 11/6/09

RB&G

ENGINEERING, INC,

DISTURBED SAMPLE [l 2:3.2:(8) = (Ny)g, Value

Sample =1 - ~| Atter. | Gradation | - _.
> = = o= = 3%
Elev. |Depth| & < : - ST 2@5:@%3‘?"3&30
@ | @ |2 g€ see USCS Material Description g2 88|25 3| E|S|E| 5|55
5 [P §]| Lesend |(4ASHTO) &“’ 2125|3| 7| & 2|3 §§
Sla|Q9? 5
- g8 iE K 445 ML It. brown, dry, stiff SANDY SILT W/GRAVEL
3675 — 3 [5 limestone; brachiopods
s 5 2
D [=4f
il P
Xallg
~ 'ql‘.\o.
) “3 SILTY GRAVEL W/SAND A 2%
o :3 : 24,20,14 GM 2’82;?““‘ med. plastic; possible cobbles 120|386 | 11|48 19 1-0.005
3670 — of N LU
D [Tk
1+
] .Q'& )
o o e | N | | | e e = e e
8 brown 1o It red-brown, "
71114 SC | dry. donge
A CLAYEY SAND W/GRAVEL
Y% gravel layers; white stringers -
1%
o 108 | 34 | 19 32| 33 | 35 |-0.005
e 16,37,58 ry mm
2585 = AR GM gray, dry, very dense
: [ =
| 4D
ol el | . It. brown, dry, very h
| . ;%F 60/5",(REF) | GM | 4ot
P
3655 — Lollg SILTY GRAVEL W/SAND
| 1) plastic; cobbles
4D,
1 P
1 TR
=D pink-brown &gray, dry A 02,
17 18 El 20260/6"(REF]  GM | BbowT 94 |40 12| 36 | 30 | 34 .0.005
3650 —| DI7hS
il a1 Cl e
of. ‘"-‘; _______________________
= brown to red-brown, dry
60/4.5" (REF)| GC-GM | to slightly moist, very &/L;XNCDLAYEY SRAYEL /
& dense :
abundant calcite/gypsum(?)
3645 — powder & crystals
- 31 [ I Y (N SILTY GRAVEL W/SAND ~ |
°.' : plastic; possible cobbles; white
= stringers
LEGEND: 4———— Blow Count per 6 OTHER TESTS

UC = Unconfined Compression

0.45 a— Torvane (tsf) CT = Consolidation
CORE Rock Quality D tion (% RQD) e ]
ock Quali esignation (% UU = Unconsolidated, Undrained
CORE M o560+ CU = Consolidated, Undrained
PUSHED Percent Sample Recovery HYD = Hydrometer
UNDISTURBED SAMPLE SS = Soluble Sait
0.45 Torvane (tsf) DC = Dispersive Clay

PL = Point Load



200804.007.2 HCH_03-AB-7.GPJ US EVAL GDT 11/6/09

DRILL HOLE LOG BORING NO. 09-AB-07
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I SHEET 2 OF 8
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: PUMPHQUSE, SEE SITE PLAN DATE STARTED: 5/14/09
DRILLING METHOD: 08-CME-55/N.W. CASING. H.Q.3 CORE DATE COMPLETED: 5/27/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3676.6'
DEPTH TO WATER - INITIAL: ¥ DRY TO 258.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
% Sample E‘ % & itter:ﬁ Gradatlonﬁ -;3- %
= : i 1 Lt |leceg|3=| E Szl 8e
E{:;;.- D(efxl:}th 3 9|E| seo Uscs Material Description gs 88 § B|5| 2 “% § = E%
. - R = s _—
= 2 E Legend |(AASHTO) 5 |8 |28 :gr 38| E|Q|&8
S|la|lo|? 5
B 074" [REF) GM mofiled brown &
. | q'qu red-brown, dry to slightly
3640 — ik b: moist, very dense
54
- ‘o__ﬁ\dé =
. )ﬁa . SILTY GRAVEL W/SAND
"P'-ﬂ;‘g plastic, possible cobbles; white
N A I ; tringers
40— 7L . red-brown, dry to slightly S i
= f o) DM 4 60%REF) [ GM | i very dense
3635 — ;TE
el P
1 BBIC g
. st [ N S8 e
Sy
i P - . Y 2%
| THOICH 9 posonREF) oM g:g:tnviry tgesn“sgeh“y 8.1 NP | 45 | 39 | 16 |-0.005
Hof¥e 2 SILTY GRAVEL W/SAND & mm
3630 —| P! COBBLES
1 PRI calcite lenses o
N )OD o
~ e D
EL0lQ
| 50 Inl‘ff‘ Brown, Ay B SRl o e e o T 1
Ahsle " rown, dry 1o 5li
- _ijx. 6 28,60/5" (REF SM | moist, very dense _SI_LIY_SﬁF\iD_'V\'/_/(:;_Rf\\"/_EI__ ]
3625 — wzgﬁa
. RS .E':
P
- ?""3 ‘3.: It. brown & red-brown, A
55 _‘?o F‘io(\:- 3 | 60/4" (REF) GM dry to slightty moist, very AAA
N AR dense
3620 — ?:3 £} SILTY GRAVEL W/SAND &
+91 COBBLES
- o1 3% gypsum nodules T
”:};3 )
T 54 (]
'—|. .F_\QI
1 60 _)o' “."5'-< It. brown & red-brown, ¥ 8
_ ‘53 S 5 95,60/2" (REF) GM dry to slightly moist, very &
= o e o dense
o 4o
3615 — N [
-t . I
. 6 1G] N i
i 995
A
i ;/; SILTY CLAY W/GRAVEL !
65— VI . 1 red-brown, dry to slightly some white stringers; some A
H /jl/.z- & | 604", REF) [ CLML moist, hard green mudstone fragments;
1 // possible cobbles; looks like
3610 — | /j older alluvium
9%
] _:’{{ O T | < e e T
| B
_§£ ¢
. As 2 ¥
LEGEND: 44— Blow Count per 6" %ﬁed Compressi
= ression
DISTURBED SAMPLE [f§ 555 Q) =7 (e vaue CT = Consoldation
CORE Rock Quality Designation (% RQD) BS Z Bir:?:g;ggﬁggled Undrained
= - CORE 95, 60/ o ns a K ﬁbj; Can(sjolidated, Undrained
: T ! T —____ percen ample Recovery = Hydromeler
! N N PUSHED .
ENGII\ EERI_NG, H\(.u UNDISTURBED SAMPLE 0.45 Torvane (tsf) [S)(Sz;SD?;L;gress:"CIay

PL = Point Load



200804.007.2 HCH_09-AB-7.GPJ US EVAL GDT 11/8/G8

DRILL HOLE LOG . BORING NO. 09-AB-07
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY l SHEET 3 OF 8
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: PUMPHOQUSE, SEE SITE PLAN DATE STARTED: 5/14/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE DATE COMPLETED: 5/27/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3676.6'
DEPTH TO WATER - INITIAL: ¥ DRY TO 258.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
. Sample z 2 o Atter. Gradatlor‘\\ Efﬁ
Elev. |Depth| $ | | . - Bc | 2| 822l B 2] 2| 2| 33
d | @ | 2 |8 €| see USCS Material Description °E’§ ag|Zg| 5|2 g S Eg
=2 |2 9| Legend |(AASHTO) 5 > |Z5| 8| %| 2| E|o| 28
2 a |O Olg|=| & 3|20
_ dJ|a|© P
s>l 6 | 68/6" (REF It Brown fo red-brown,
B _;E . (RE) GC-GM dry to slightly moist, very Sll—gAYN%LAYEY GRAVEL
: dense
3605 — _5? . white gypsum nodules; looks d
A AT like younger alluvium b
e Nl | e TS m TR il
] ofye
N e
= o LY l
75— OIc yellow-brown, dry to 2%
. ‘of :’.11 17,61/6" (REF) GM slightly moist, very 13.4 | 43 | 14 | 34 | 33 | 33 |-0.005
TIFb dense mm
3600 — B SILTY GRAVEL W/SAND
T ,E: white gypsum or calcite
N _)" E lenses; strong HCL reaction;
i @ 3( plastic; possible cobbles
=0 A
. ok A yellow-brown, dry to
80—t hmm 4 | 60/4"(REF)| GM | slightly moist, very
= QG dense
ss— BRI | L___ ]
4 HEE SANDY SILT
85— 11 0 red-brown, dry to slightly some clay; trace pinholes;
. . _'- 6 | 66/",(REF) ML moist, very dense calcite encrusted; trace gravel
3590 - [
Il T SANDY SILT
90—{1] 7 red-brown, moist, very  trace clay; strong HCL
g ™ 4] 75/ REF) ML dense reaction; white gypsum or
B calcite lenses; may be older
alluvium
llow-brown, moist
806" (REF) | sm | Y®  Moist,
very dense SILTY SAND W/GRAVEL
limestone sand & gravel,
possible cobbles
82/6"(REF) | g |redbrownmaistvey — — T T T T T T T T
dense
CLAYEY GRAVEL W/SAND
M 2 .(«—Blo'wCounlperS' %?S:S'dc .
2,(B) =-——— (N)gg Val = Unconfined Compression
RB &G R - - - o
CORE Rack Quality Designation (% RQD! = i i
T G cORre Ml §ORE— P"“ t‘:"’ t“:“’ ) D = Comaontsd: Uncrapaned
PUSHED ercent Sample Recovery HYl_)_ = Hydrometer
ENGF\EERING I\ UNDISTURBED SAMPLE 0.45 = Torvane:(tsf) gg = %?l‘é‘é'fs i?Igllmay

PL = Point Load



200804.007 2 HCH 09-AB-7.GPJ US EVAL.GDT 11/6/09

DRILL HOLE LOG BORING NO. 09-AB-07
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 4 OF 8
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: PUMPHOUSE, SEE SITE PLAN DATE STARTED: 5/14/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE DATE COMPLETED: 5/27/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3676.6'
DEPTH TO WATER - INITIAL: ¥ DRY TO 258.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
Sample - - ~| Atter. | Gradation | -
> = = o X = 2L
Elev. |Depth| & | |2 . - Bo|go|52|E| 8|8 el 8188
@ | @ | 2 |8 S| See Uscs Material Description e S8|2s| S| E g I E_‘:;
= 12 9| Legend |(AASHTO) 5 2 |=5| 8| 4| 2| 2|o|Es
e @ |0 Olg|a| 5| 3|20
— o Q 1)
N 6 | 83/6"(REF)| CL-ML | red-brown, moist hard SANDY SILTY CLAY
- trace gravel; lots of white
3570 — gypsum/calcite; some
= green-gray mudstone
] - fragments; older alluvium
] — SANDY SILTY CLAY
L 5 | 80/5"(REF) | CL-ML | red-brown, moist, hard \\//GRAVEL
E possible cobbles; limestone
3565 — ’ gravel; trace white
1 o gypsum/calcite
1 e
e < I I N e
= 115_?_ Af . 80/3" (REF) SM red-brown, moist SILTY SAND W/GRAVEL
= :: ;/ 0.33 CL-ML | red-brown, moist, hard
T,
3560 — g9
= /f.
g A
_//";_
- j/;,', DRILLED LIKE SANDY SILTY
‘,’z:f;# CLAY W/SOME GRAVEL
- A 14 s
120 —f;;;/— 0 | 80/1",(REF) no recovery possible cobbles
n ://f'_('f
=144
3565 —| /ﬁﬁf
Rdo0
7 _;/f!g _______________________
T125—- .'J Y red-brown, moist, very SANDY SILT W/SOME CLAY
il L 4 | 754" (REF) ML dense some basalt; many white
= i il 14 stringers
LIRS N O
1
130—=P] 14° " red-brown, moist, very
| Sed - 3 | 70/3" (REF) ML dense
3545 — | :(S
T NENR SANDY SILT W/GRAVEL
eL w/scoria gravels; some
i _6‘3' limestone gravels; transition to
o Y scoria/basalt
135— 4"/
o } J. T
= A
3540 — £
b i
T 3
4 P
2 Q BASALT WNVUGS
OTHER TESTS

R B&(

ENGINEERING, INC

LEGEND:

Blow Count per 6"

-
DISTURBED SAMPLE [l 23:2:(6) = (N1)g Value

UNDISTURBED SAMPLE [X| PUSHED

0.45 -«— Torvane (tsf)

CORE Rock Quality Designation (% RQD)
CORE 95 60/
Percent Sample Recovery
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



200804.007.2 HCH_09-AB-7.GPJ US EVAL GDT 11/8/08

DRILL HOLE LOG BORING NO. 09-AB-07
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 5 OF 8
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: PUMPHOUSE, SEE SITE PLAN DATE STARTED: 5/14/09
DRILLING METHOD: (08-CME-55/N.W. CASING, H.Q.3 CORE DATE COMPLETED: 5/27/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3676.6'
DEPTH TO WATER - INITIAL: ¥ DRY TO 258.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
. Sample z 2 < Atter. | Gradation e
Elev. |Depthl S | |2 . - SN EHEE R
@ || 2 e se Uscs Material Description 22 82(28|3| 2| 5| 2| 5|53
= 8| Legend |[(AASHTO) 5 > |=5|2|%| 2| S|o|=¢8
X o o Oleg|lm| 5| H| 2|0k
J|lon|© @
ill 07| 60M"{REF) - N0 recovery
3535 —
4 55 Core hard rock fracture at 142.5, smooth, uc
T 92,68 - gray, very hardrock  \white, spotty calcareous film 2,10,22,
W - PL
1145 100% water loss at 145.5',
i very highly fractured & broken
& layers
3530 — .| . fracture at 145.5'-147", open, br
ore i
] 56 ; veryhardrock  near vertical, rough, 89,7,
2 94,18 U rusty-green coating, slightly br.4
g scoriaceous basalt
1150 BASALT WVUGS
3525 — |
A § 55 g’ 1(’”7% - gray, very hard rock 312 '10'
185
1 A PL
3520 —
B Core 157'-158' very highly broken 2,3,br,
1 41 7628 - |oray.veryhardrock i prown silty infilling/coating br,m
Tl 17%
160~=¢ et 10 1CG°J% CL-1  [orange-redbrown — ~ LEAN CLAYW/SAND & | 141 | 21| 8 | 22| 26 | 52 |-0.005
Il Tofh : ' |\ GRAVEL mm
3515 —
=)
Tl _[chj\ 12 ggrg B red-brown
- _)o' I
Il 53
165 %
1 o GP-GM 73 20| 3 |69 |23 | 8 |-0.008
3510 — ?"-Q' Core ALLUVIUM - GRAVEL W/SILT ey
o141 . 24 500 - red-brown & SAND
1 _.)O'- ' slightly plastic; cobbles; very
| e old alluvium
oY Core water lost after sample at 176
Il Db 6 500 - red-brown
170—,) .
1 ey
3505 — )OQ
+Q C
— i )o C 12 zg,rg - red-brown
ol o
__é.l »
<} Jo (]

LEGEND: Blow Count per 6" OTHER TESTS

-~ .
) -—— UC = Unconfined Compression
DISTURBED SAMPLE [l %526 el Al CT = Consolidation
—— T tion (% RQD) DS = Direct Shear
_—Ro uality Designation UY = Unconsolidated, Undrained
CORE 95,60 CU = Consolidated, Undrained

ENGI\‘TEERING P\T UNDISTURBED SAMPLE PUEW i e HYE: ohble Salt

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

S8 = Soluble Salt
PL = Point Load



200804.007.2 HCH_08-AB-7.GPJ US EVAL.GDT 11/6/09

DRILL HOLE LOG

BORING NO. 09-AB-07

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

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 6 OF 8
PROJECT NUMBER: 200804.007.2
SITE PLAN DATE STARTED: 5/14/09

LOCATION: PUMPHOUSE, SEE

DRILLING METHOD: 08-CME-55

/N.W. CASING, H.Q.3 CORE

DATE COMPLETED: 5/27/09

DRILLER: D. SAMPSON

GROUND ELEVATION: 3676.6'

RB &4

ENGINEERING, INC

VS
DISTURBED SAMPLE [l 232.(6) =7 (Njeo Value

5 «—— Torvane (tsf)

CORE [l $O8E

UNDISTURBED SAMPLE || PUSHED

CORE/ Rock Quality Designation (% RQD)

Percent Sample Recovery
0.45 -«——— Torvane (tsf)

DEPTH TO WATER - INITIAL: ¥ DRY TO 258.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
5 Sample z > ) ﬁtler;< Gradaﬂo?g :'é%
£ . & S |cex|52| E| 8|Sz 8| 8
E('g;" fo‘l’]'h S (2| E| see uses Material Description 3 (&8 E5|35| 2 % 25| %"
Z |3 8| Legend |aasHTO) &~ Z |28| 8| 3| | 5|l &8
& = 18| a|5| 8| F|O%
| 9'.\(‘ J 0 %oge - no recovery
o
DA 0 no recovel
. 2% ; 60/1° (REF) Y
44
- o (N4
3 1 R
-1 _o" - 0,
180 —pOICk= 1 70115 (REF)  GM geec:]-sbéown. moist, very
7 _ofed%, SILTY GRAVEL W/SAND
3495 —| ey plastic; chert-limestone
-4 fragments, possible cobbles
=} Q,
o
| oD
e
B o
18514 Fmm 3 | 60/3",(REF) red-brown, molst, very
] _I, 1] SC-SM | dense
3490 — _é
T1e0 VAL
190-—)',4{- ]
= 418 SILTY CLAYEY SAND
il W/GRAVEL
3485 — _}/',0 chert-limestone fragments,
| {/":‘ possible cobbles
i /,;ﬁ,
_195—?}5:1’— 0 |60/2" (REF) no recovery
i ﬁ,'(f-"és
3480 — _&
I ;/ ““““““““““““
200 —/// " red-brown, moist to dry,
| //- 5 1B055"(REF) CL [Fn
3475 — _%
i (. <./ LEAN CLAY W/SAND
_ / some gravels, some white
~/ stringers; some gravelly layers;
-] A, may be young mudstone;
. |205— %— 05| 75/1"(REF) |  CL | red-brown, moist, hard indﬂratirf'g 9
3470 _%
LEGEND: Blow Count per 6" OTHER TESTS

UC = Unconfined Compression

CT=
DS =

Consolidation
Direct Shear

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

S§ =
DC = Dispersive Clay
PL=

Soluble Salt

Point Load



200804.007.2 HCH 09-AB-7.GPJ US EVAL GDT 11/3/08

DRILL HOLE LOG BORING NO. 09-AB-07
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 7 OF 8
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: PUMPHOUSE, SEE SITE PLAN DATE STARTED: 5/14/09
DRILLING METHOD: 08-CME-55/N.W. CASING. H.Q.3 CORE DATE COMPLETED: 5/27/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3676.6'
DEPTH TO WATER - INITIAL: ¥ DRY TO 258.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
" Sample 2 = = Atter. | Gradation ?@ &
Elev. |Depth| 8 | | & 4 i B¢ |85|5S 2| 8| g | ] 23
iev.. [Paoty 2 o€l see USGS Material Description Eé‘ 83 28|32 § s 3
= |2 & Legend |(AASHTO) 5 e |=2e| 5| 8 £ 0|lSw
& o (O Ole|al &l 8|2|8L
= 7
3465 — _////4
_215—%— 05| 801"(REF)| ©L | red-brown, moist, hard
3460 — %
Yzzo—//i
3455 — _Z
225 —%— 2.5 703" (REF)| €L | red-brown, moist, hard
8450 '/ LEAN CLAY W/SAND
—/ some gravels; some white
— A stringers; some gravelly layers;
-/ may be young mudstone;
= _/ indurating
230 —%
3445 — %
—235—%— 0.5]| 701" (REF) CL red-brown, moist, hard
3440 —| /%/
240—%
3435 — | %
—_—'—‘LEGEND 4 < Dlow Count per 6" %d Compression
RB & DISTURBED SAMPLE [fi 532V~ (oo vaue, CT = Gonsoldtin ?
= Direct Shear
CORE Rock Quality D tion (% RQD = i i
T ( T; core [l SO%F /P°° t“: e IesF'{g"a e §§D= Coneoidated, undrained
PUSHED ercent Sample Recovery ==Hydromeler
ENGP\EERING I\( UNDISTURBED SAMPLE 0.45 Torvane (tsf) S(S: =SD?;l;)t(JEII'eSi§I:"CIay

PL = Point Load



200804,007.2 HCH 09-AB-7.GPJ US EVAL GDT 11/3/09

DRILL HOLE LOG BORING NO. 09-AB-07
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 8 OF 8
CLIENT: W.C.W.C.D. PROJECT NUMBER: _200804.007.2
LOCATION: PUMPHOUSE, SEE SITE PLAN DATE STARTED: 5/14/09
DRILLING METHOD: 08-CME-55/N.W. CASING, H.Q.3 CORE DATE COMPLETED: 5/27/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3676.6'
DEPTH TO WATER - INITIAL: ¥ DRY TO 258.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN
- Sample z 2 = Atter. Gradation’\ EE
Elev. |Depth| S = . m 8% 2%‘5:%6:\?@583
@ | @ | 2 |8 Sl see USCS Material Description asag S8|2s| S| B S ez tg
= |2 ¢ Legend [(AASHTO) 5 |z [26|3|+%|2|/2|o|lss
2 o B Olg|s| 5| 3|26
J|o| O o
i V A 057005 {REF) CL red-brown, moist, hiard
3430 — ,%
|250 —/
) _/ LEAN CLAY W/SAND
3425 — s some gravels; some white
—/ stringers; some gravelly layers;
- g may be young mudstone;
| _/// indurating
255 —%— 25[70/25"(REF)|  CL | red-brown, moist, hard
3420 — ///
~ _ CLAYEY GRAVEL W/SAND
2600 4l 05| Core GC | red-brown indurated to conglomeratic 53 | 27| 8 |44|25]31
5 100,0 mudstone; red-brown
H o sandstone cobble at
3’5 A | | - n259.5-260° i
1 Bl
_ é
26581 SILTY CLAYEY SAND
- (A Core W/GRAVEL
i Ry SC-SM | red-brown some mudstone fragments;
3410 — _é d ' some red-brown sandstone
N R cobbles; angular limestone,
—? 1 chert & mudstone fragments
] _ﬁ’_,_
- FAL 6%
270 —f/’ SC-SM 81 |26 6 |20 40| 40 |-0.005
811 o l90/0.5" (REF) red-brown mm
3405 — |
275
3400 4 |
LEGEND: 4 Blow Count per 8" OTHER TESTS

R B&(

ENGINEERING, INC.

2,3,2,(6) =-——— (Ny)gp Value
DISTURBED SAMPLE Mo <—— Torvane (tsf)

CORE CORE r" Rock Quality Designation (% RQD)

v PUSHED
UNDISTURBED SAMPLE (X »*2"2

Percent Sample Recovery
Torvane (isf)

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



DRILL HOLE LOG BORING NO. 09-AB-08

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3102

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY | SHEET 1 OF 2
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 8/20/09
DRILLING METHOD: 08-CME-55/N.W. CASING & N.Q. CORE DATE COMPLETED: 8/24/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3555.7'
DEPTH TO WATER - INITIAL: ¥ DRY’ AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
= Sample 2 § & Atler;( Gradaliol 2
2 . - i S |2 5T E| 8|8 = 8 2
E('ﬁ;" D?,%‘h S [2/€| see | uscs Material Description 32 |88|25| 5| B SIE3] 5
£ |H 8| Legend |(aASHTO) E= 127125 2| 2| §| 2|8 &
o 1+ 5 b Ol | m| = ..}g = o
J)la| o 7]
Iy L
oMl 6| 3,33,(14) SM It. brown, dry, med. dense
SILTY SAND W/GRAVEL
slightly plastic, sample
became hot & hardens when
9| 13,.8,7,(34) SM It. brown, moist, dense  water added 11628 1 305218
1| 7,7,10,(39) S It. brown, moist, dense 1:8582;,“
10]10,14.9,45)| SM | It brown, moist, dense  SILTY SAND W/GRAVEL 7.0 NP (32 (34 |34 | 350
occasional sandy silt layer to ’
4" thick ¥
A
10| 4,8,10,(31) SM It. brown, moist, dense
g
1(18,31,25,(80 SM red-brown, slightly moist, SILTY SAND W/GRAVEL 56 |18 3 | 26443 SS -
(60) very dense plastic, possible cobbles 0 111.5%
o™
[ SANDY SILTY CLAY |
CL-ML | red-brown, moist, firm gypsum lenses
5 11:40,30,(87) oM | red-brown, siightly moist,
0.35 very dense
SILTY SAND W/GRAVEL
plastic, possible cobbles 0
1]19,22,24,51)| &M \éz:]ysg.red-brown,moist, 44 Nelaz | a1 a7
SILTY GRAVEL W/SAND
possible cobbles
o
GM very IL. red-brown, moist
9 [12,14,23,38) SP-SM | red-brown, moist, dense 9.0 NP| 2 |87 11|58,
SAND W/SILT (NAVAJO o
SANDSTONE) o
BT
w Blow Count per 6 U(T7H= Un‘(r:onﬂned Compression

2,3,2/(6) <——— (Ny)p Val
1)ep Value CT = Consolidation
B &( ; DISTURBED SAMPLE ] 55200 = (oo Value, CT - Consoldatio
UU = Unconsolidated, Undrained
CORE g?GRDE/ Rock Quality Designation (% RQD) CU = Consolidated, Undrained

Chem. = pH, Resistivity, Sulfate,

*¥ N
ENGP\TEERING P\j UNDISTURBED SAMPLE |X| PUSHED Pe:::‘;:::::)e REERTE Chioride



200801.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/08

DRILL HOLE LOG

BORING NO. 09-AB-08

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

CLIENT: W.CW.C.D.

I SHEET 2 OF 2

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

DEPTH TO WATER - INITIAL: ¥ _DRY'

AFTER 24 HOURS: ¥ N.M.

PROJECT NUMBER: 200804.007.2

DATE STARTED: 8/20/09

DATE COMPLETED: 8/24/09

GROUND ELEVATION: 3555.7'

LOGGED BY: M. HANSEN, J. BOONE

Sample = = | Atter. | Gradation >
> % B “._"’\: = x| ~ 9 ?’;
’ Re] = . -] Tisgl2e| El QI R|E| S
E('ft;’ Df’f?)th S (2| &l see USCS Material Description 22 38 5|3 2SI g5 5
= > [ = c|lo| o ol 8 S
= Legend |(AASHTO) 5 E 28 5| 2 E 5 g g
S|l o 75}
4 1 50/4"(REF) | SP-SM | red-brown, moist, very
dense J‘
SAND W/SILT (NAVAJO &
SANDSTONE) I
0 | 50/2" (REF) L-no-recovery.
N - Core ©
| 7 16,0 red-brown, soft rock [}
| 45—
3510 — | 5
ore
7 | 21 290 = red-brown, soft rock near vertical fracture at 47",
N 100% water loss
I i Y A
| 50—
P B C NAVAJO SANDSTONE
ore
il o 19 32,0 - red-brown, soft rock FORMATION
I highly weathered; drys to
= orange color il
- b
| 55—
3500 — | G
ore
o ] 54 90,0 - red-brown, soft rock
il SM 0.1 NP| 1 [{80]19| PL
] = ¥
1 60—
3495 — | C
ore
3l ) 34 56,0 - red-brown, soft rock
| 85—
3490 — N
_-_.LEGEND: 4 Blow Count per 6" %ﬁd Compression

R B&G

ENGINEERING, INC.

2,3,2,(6) ——— (Ny)g, Value
DISTURBED SAMPLE [l %72 g;r)ggne o

CORE CORE/ Rock Quality Designation (% RQD)

95,60
UNDISTURBED SAMPLE |)| PUSHED

Percent Sample Recovery

CT = Consolidalion

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

Chem. = pH, Resistivity, Sulfate,

0.45 -«—————Torvane (tsf)

Chloride




DRILL HOLE LOG

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY |
PROJECT NUMBER: 200804.007.2

DATE STARTED:

CLIENT:

BORING NO. 09-AB-09

SHEET 1 OF 2

W.CW.C.D.

LOCATION: SEE SITE PLAN

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

DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ DRY'

8/25/09

DATE COMPLETED: 8/26/09

GROUND ELEVATION: 3585.6'

AFTER 24 HOURS: ¥ N.M.

LOGGED BY: _M. HANSEN, J. BOONE

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/08

Sample ~| Alter. | Gradation
D @ — %"“ g §§ r—E-.' 6 -l § %
Elov- 120 S || S| see | uscs Material Description $2 (88|82 HE 215 5
E=] ] ET > = o a5l S
3 A8 Legend |(AASHTO) 5 = 8 ;U § 5 5 % =
0‘_ '."“J::
e 44827y | sm | ervl-brown, dy, med. 0.8 NP | 28 | 33 | 39
SILTY SAND W/GRAVEL
SM very It. brown, slightly moist -
48 6,1212(54)|  SM | red-brown, slightly moist S
- SILTY SAND W/GRAVEL
) plastic, material becomes |
% ) ~ hot & stiff when water is
S 3,7,13,(45) SM red-brown, slightly moist  54ded 101|139 |14 | 25| 38 | 37
i _:-I"; t
l 5 e L R
oL 12102520, 09+ Gm | Fedbrown, slightly moist
. VAl Y very dense
L Ole SILTY GRAVEL W/SAND
1 __"QE o possible cobbles, calcite Y
10 O LY 10 6,50/6", GM red-brown, slightly moist,  stringers, gypsum flakes
p575 £ 148 D. (REF) very dense
0=
i Io. i b-‘ ________________________
o[y
' 10,32,30,06)| sM | red-brown. slightlymoist, o) +v SAND W/GRAVEL 74 NP |28 | 51 | 21
very dense
GC | It red-brown, sighty moist CLAYEY GRAVEL W/SAND | -
12,27,22,(70) S red-brown, slightly moist, SS-
very dense 4.8%
=
SILTY SAND W/GRAVEL
25 50/ : sl possible cobbles Y
20/6", rown, y moist, very
(REF) SM deriza 6.6 NP | 24 | 53 | 23
=1}
]
32,45,45,(99+ red-brawn, slightly moist, Al
0.50 SC very dense 87 (37|17 |28 | 42|30
CLAYEY SAND W/GRAVEL 3
material becomes hot & stiff
when water is added
It. brown, slightly moist, A 88 -
22,34,42,(78)) sC Ao 14.0%
Cal SILTY SAND W/GRAVEL
M.N_]):. Blow Count per 6" ch).CrFLEl'}nZErft:lr_nsed Compression

R B&(5

ENGINEERING, INC.

2,3,2,(6) =—— [Ny)gp Value
DISTURBED SAMPLE [l 572 e

UNDISTURBED SAMPLE [ PUSHED

45 --———Torvane (isf)

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

Chem. = pH, Resistivity, Sulfate,

Chloride



DRILL HOLE LOG

BORING NO. 09-AB-09

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY
CLIENT: W.C.W.C.D.
LOCATION: SEE SITE PLAN
DRILLING METHOD: 08-CME-55/N.W. CASING
DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ DRY"

SHEET 2 OF 2

AFTER 24 HOURS: ¥ N.M.

PROJECT NUMBER: 200804.007.2
8/25/09

DATE COMPLETED: 8/26/09
GROUND ELEVATION: 3585.6'
LOGGED BY: M. HANSEN, J. BOONE

DATE STARTED:

200901.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/08

Sample <. ~ —~| Atter. | Gradation »
3 % ‘ﬁ “._’3\01 = X | =~ Q‘ ‘Z;’
—_ . Ly T|Ex|3=| E| Q| R T =
E('fet;" D?ff)th ;g ol €|  see uscs Material Description gg 88|2s| 3| E % % > E
= [ E Legend |(AASHTO) E’ Z §§ % E = <§ g g
Sla| o b
RS i :
3550 —| : J14 15,247,(66)  SM | Drowm. sighy moist 46 NP |18 | 49 | 33
= o ; SILTY SAND W/GRAVEL
3545 — 12,10,13,(20)| SMisC-sM| I Drown. sighlly moisl, ) v sAND TO SILTY
. CLAYEY SAND
. B
3540 — red-brown, slightly moist, l ss-
12,15,12,(23) SM e SILTY SAND W/GRAVEL 5.1 NP| 19| 46 | 35 11.0%
. i
50/3"(REF) | GP-GM | BYOWn.sighlly moist ¥ery. 2 AvEL WiSILT & SAND
3535 possible cobbles
. 3
B 12,50/1",(REF) CL-ML | red-brown, moist,hard ~ SANDY SILTY CLAY A 130(|23| 6 | 4 | 39|57
3530 very weathered mudstone
1 vt - E
N . NAVAJO SANDSTONE
- (driller's observation)
60 — 0 50/2",(REF) no recovery
3525 — |
| 65—
3520 — |
—LEGEND- 4 Blow Count per 6" uc = Snl%r?i;lrned Compression

R B&(

ENGINEERING, INC.

2,3,2,(6) <———— (Ny)gp Value
DISTURBED SAMPLE [l &3 0 I

UNDISTURBED SAMPLE PUSHED

.45 -«———Torvane (isf)

CT = Consolidation

DS = Direct Shear

UU = Unconsalidated, Undrained

CU = Consolidated, Undrained

Chem, = pH, Resistivity, Sulfate,
Chloride



DRILL HOLE LOG BORING NO. 09-AB-10

200801.200 HURRICANECLIFFSAFTERBAY .GPJ US EVAL GDT 11/3/08

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I SHEET 1 OF 2
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 8/27/09
DRILLING METHOD: 08-CME-55/N.W. CASING DATE COMPLETED: 8/28/09
DRILLER: D. SAMPSON GROUND ELEVATION: 3667.1'
DEPTH TO WATER - INITIAL: ¥ DRY" AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample > 5 & Atter. | Gradation @
] = _— w
=) = ; > oo 5o | 2 §:: = b} ol I IS
E{tg;, D?%th S [2/E€| see | uscs Material Description %g 8%|25| 5| 8|S SR
= E Legend [(AASHTO) s |8 Eé % 7 g 5 ol &
o | #
il PEIS very It. brown, dry, med.
| _;[}; 83200 | M g
= i R
3665 —|  bPIC 2
oY b st ¥ ss
1 PCb4fes2109+ em | EVE fown, moist, Very. gL TY GRAVEL W/SAND 8.0 NP (48 | 27 |25 |35,
1l Bi¥alre L gypsum, possible cobbles e
'Q_.. o
{ s 1
1] make 1219,13,13,(59) GM It. brown, moist, dense @
Goy 3
I B v £ i [ I e %
52 o 1 ; SILTY SAND W/GRAVEL B
T DR 1 |saen|  sM | GRS e siringers, possible ol 82| [Npl2s|a7(a0| S0
g ‘%‘:5: 2 cobbles &
Jrwo-FE |00 | e e
af Yo - SS -
-G 12 111,15,16,(63)] GM red-brown, moist, dense 6.2 NP| 49|32 (19 -
il NS 9.4%
JCI:) 2 SILTY GRAVEL W/SAND
3655 —| -‘;F\E possible cobbles i
Y !
- ﬁﬁ"j
T - N
It. red-brown, moist, very A
192822,(71) M | gre
=
244238,8m)| Sw | (OOErwn oL VoY J 57 NP |36 | 38|26 | 5.
SILTY SAND W/GRAVEL i
trace of clay, slightly
cemented, few white
2 stringers i
9,16,18,(38) SM red-brown, moist, dense
g g
22,62/6", brown to red-brown, moist, A ; SS -
- Teb (REF) SM very dense | 74 NP| 34|43 | 23 | 2o
A
1 REE
-—LEGEND: 4— Blow Count per 8" %%%md Compression

\ [ ; 2,3.2,(6) =—— (N;)gp Value CT = Consolidation
RB & DISTURBED SAMPLE 0.45 -——— Torvane (1sf) DS = Direc?IShear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

Chem. = pH, Resistivity, Sulfate,

ENGINEERING,INC UNDISTURBED SAMPLE ()| PUSHED e

045 Torvane (tsf)




DRILL HOLE LOG

BORING NO. 09-AB-10

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

| SHEET 2 OF 2

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

LOCATION: SEE SITE PLAN

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

DRILLER: D. SAMPSON

DEPTH TO WATER - INITIAL: ¥ DRY"

AFTER 24 HOURS: ¥ N.M.

PROJECT NUMBER: 200804.007.2
DATE STARTED: 8/27/09

DATE COMPLETED: 8/28/09
GROUND ELEVATION: 3667.1'
LOGGED BY: _M. HANSEN, J. BOONE

200501.200 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 11/3/09

Sample ~| Atter. | Gradation
= d E |2 |ofi5Ts = 8
. 8 = : = i RS (sl E| 8| 8|8 &
E(Ig;r Dt(afrtJ}th S g % s 808 Material Description ég‘ 32 -gé = 2 %' E— z yu
=l = 8 Legend |(AASHTO) 8 g 28 = E @ é g g
S| 9 0
B P |05 60T [REF) SM very It red-brown, moist,
% 0 o very dense
B
SILTY SAND W/GRAVEL
g gypsum lenses, possible
39,60/3", It. red-brown, moist, very  Cobbles, rock crushed to
% .. 9| ke SM | donse ¥ sand in samples 59 NP |28 | 45 | 27
A 2
S %
L5t
il ey (| | e
- 45 _5"-@".‘;'10 17,54/6", oM red-brown to gray, moist, A SS -
I _53 %: (REF) very dense 8.6%
PTIN
3620 — ol SILTY GRAVEL W/SAND
DA possible cobbles, crushed 2
1l B ) q rock in samples, gypsum
I ) lenses
Pl b
- 50 D¢
i _:?C‘" 14 {24,42,40,(65)) GM | It gray, molst, dense
2L
3615 — =
- 55—
3610 — n
- 60—
3605 — n
- 65—
3600 — .
LEGERD: Ty m— 3 S Ercented Compression
DISTURBED SAMPLE |l 5ys' "y obee o (tsf) gg ; gﬁgzsgdha;g’rn

R B&(5

ENGINEERING INC.

UNDISTURBED SAMPLE }I PUSHED

UU = Unconsolidated, Undrained

CU = Consolidated, Undrained

Chem. = pH, Resistivily, Sulfate,
Chloride

0.45 -+————Torvane (lsf)




200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 3/12/10

DRILL HOLE LOG BORING NO. 09-AB-11
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY l SHEET 1 OF 3
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/8/09
DRILLING METHOD: 08-CME-55/N.W. CASING & H.Q. CORE, DIP 60°, TREND N75°W DATE COMPLETED: _12/19/09
DRILLER: T.KERN GROUND ELEVATION: ~3527.0'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: ‘M. HANSEN, J. BOONE
. Sample z > == Atter. Gradatioi ?@ .
Elev. [Depth| & | |& _ L 2o 2| 2523l 2] 2| 83
@ || S |alE| see USCS Material Description 22 |88|25| 3| 2|3 E| 5|55
2 |2 8| Legend |(AASHTO) s |2 |25/ 2| %| 2|2|o| 28
i a o Olg| 3| Bl 8| =6k
S|a|o9|®5H
,(,_z-:,f"_' Note: Vertical hole drilled to 8',
) _/g;/f; then angled drill hole.
;jjf Sandstone at 7' vertically.
3525 4 KA
_;g;;] SANDY SILTY CLAY TO
#d
T ; ,_."J_ 12| 6912 CL-ML,CL | It. red-brown, dry SANDY LEAN CLAY
- SM pink-brown
raddish SILTY SAND
18| 7.,17.38, SM orange-reddish-brown may be very highly weathered
sandstone
o 3 60/3" SM orange-reddish-brown 2
. U‘)‘
. NERRE SANDSTONE T
J 10=pree Start Angle Boring Log at 10’
| s 0 Core B J——
. REs 0,0 g
3515 —| J b SANDY CUTTING
s 0 gois - orange
+4 15— 0,0 o
e I N R v,
= i 49 Core orange-reddish-brown,
3510 — 20— it 70,0 = soft rock 53° fracture at 19.9'-20.1',
gypsum healed (1/32" thick)
T SP-SM H ' ' 120.7| 5.4 NP| 0 (88 |12| PL
| s, (4-2-4(0)) highly fractured at 17'-27.5, =]
A many fractures appear
_ St it mechanical R
ot R
- y P 48 Core > orange-reddish-brown,
o5 |11l 80,10 soft rock NAVAJO SANDSTONE
3505 — Ll Eolian Sandstone, relatively
R fine-medium grained sand,
= T well rounded, well sorted,
TR quartz grains '
i _ 5| Core } orange-reddish-brown,
4 30— 0t 56,78 soft rock more competent at 27.5'-32'
ik (ASZI%) o[1255| 5.8 NP| 0 [88]12]| uc
3500 — gjiEsaE o
N 3 e PV Core } orange-reddish-brown,
R 74,0 soft rock
LEGEND: _4—— Blow Count per 6" 8%5@ ic )
= unconnne: ompression
DISTURBED SAMPLE [ 3520V (foeo value CT = Consolidation
CORE Rock Quality Designation (% RQD) BlSJZ[L)Jir:igknfSl?:arted Undrained
CORE M g5 60+ CU = Consolidated, Undrained
ENGINEERING IT\T PUSH? Percent Sample Recovery HY12= Hydrometer
ST UNDISTURBED SAMPLE 0.45 Torvane (tsf) gg;%ﬂﬁ;sgtﬂay

PL = Point Load



200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 3/12/10

RB&G

ENGINEERING, INC.

DRILL HOLE LOG BORING NO. 09-AB-11
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 2 OF 3
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/8/09
DRILLING METHOD: 08-CME-55/N.W. CASING & H.Q. CORE, DIP 60°, TREND N75°W DATE COMPLETED: _12/19/09
DRILLER: T. KERN GROUND ELEVATION: ~3527.0'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample = L] ~| Atter. | Gradation | -~ _
3 % s o § =2 x| ~ < % %,
_ 3 ) el | (= 2% O R0
E('%" D?f't"‘)th 2 2/ E| see USCS Material Description 22 2% Zs Elglg| 8 = -5
Z |2 ¢| Legend [(AASHTO) 5 |z |35|2| 4| 2|25 28
x o o Olez|=| S| 3| 2|0kL
Jlo| O 0
|
- | 44 Core i orange-reddish-brown, z
e 74,0 soft rock "
3495 | o0
- i B 39| Core ) orange-reddish-brown,
404230 50,8 soft rock
- i (As;j(l\g)) ] 129.7| 4.4 NP| O | 88|12 | PL
u S
P230r= - highly fractured at 32'-54'
] M3 29 Core i orange-reddish-brown,
J 45:i:0 48,8 soft rock
3485 — ]
= 36 ggrg - red-brown, soft rock
(?:é?f?)ﬂ) 1289) 52 | [NP| o 91| 9| uc
] 7] NAVAJO SANDSTONE >
N - Eolian Sandstone, relatively &
2 fine-medium grained sand, Y
] i (S well rounded, well sorted,
3480 e 53 gg’ gez - red-brown, soft rock  quartz grains
o} 95=f=0n ’ joint at 53.3-53.6', 65°, no
| stain
-1 less fractured at 54'-56' Y
= 100% water loss at 56.7' i
= ] joint at 56.6'-56.9', 60°, no
stain
- = Core missing core at 58'-59', very
48 8026 - red-brown, sott rock  highly fractured
3475 — 60— : 100% water loss at 59'
N cross bedding
h (jf’é?(;\)") =|131.7| 7.7 NP| 0 [90(10| PL
‘ 4 7 joint at 62.5'-62.8", 75°, no ¥
- coating/stain
| -
e Core orange-reddish-brown ) '
N e 48 5 ' broken zone at 64'-65.5', cross
L2 b 80,15 soft rock bedding
3470 — .
- - 59| Core orange-reddish-brown, Nighly fractured at 67'-69' S
i 84,13 = soft rack joint at 68.9-69.1', 60°, no s
— sialels stain
L—EGEND N S e oA PG %c%}nsed Compression
DISTURBED saMPLE [ 43200~ (e value CT = Consoidation

DS = Direct Shear

CORE CORE/ Rock Quality Designation (% RQD) UU = Unconsolidated, Undrained

9560

CU = Consolidated, Undrained

PUSHED Percent Sample Recovery HYD = Hydrometer
UNDISTURBED SAMPLE SS = Soluble Salt
0.45~-———Torvane (tsf) DC = Dispersive Clay

PL = Point Load



200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 3/12/10

DRILL HOLE LOG BORING NO. 09-AB-11
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 3 OF 3
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/8/09
DRILLING METHOD: 08-CME-55/N.W. CASING & H.Q. CORE, DIP 60°, TREND N75°W DATE COMPLETED: _12/19/09
DRILLER: T. KERN GROUND ELEVATION: ~3527.0'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
- Sample z 2 = Atter. Gradation’\ e
Elev. |Depth| S = . - o |2<|52 | E| 3|8 sl 2|88
® | @ |2 |g E|l  see uscs Material Description o3 [88|2g|I| B g I I g
£ |2 ¢| Legend |(AASHTO) 5 |z |25|3| | 2|2|3|28%
x o a Olg|s|5|@| 2|0k
J|alo n
N - ddishb highly fractured on bedding at
ul ore - orange-reddish-brown, 7Q'-71'
50 122.1| 5.3 NP| 0 |81]19] UC
3465 — 84,13 SP-SM | soft rock joint at 71.2'-71.5', 53°, no
= (A-2-4(0)) stain
1 1 N
- | ) joint at 73.5'-74', 75° p
56 Core A orange-reddish-brown, joint at 74'-74.4', 57°,
A 75— 94,52 soft rock conjugate
3460 - |
It 36 Core - orange-reddish-brown,
1 80— 60,8 SP-SM soft rack joint at 80'-80.3', 62°, white
] I (A-2-4(0) part. film 132.3| 3.3 NP| 0 [81]19| PL
joint at 81.3'-81.6', 50° 5
! | it ;
3455.= ez joint at 81'-87", very highly
- i Core orange-reddish-brown, fractured, multiple angles &
38 640 S soft rock conjugate joints
- NAVAJO SANDSTONE
- Eolian Sandstone, relatively A
] fine-medium grained sand, b
- ] well rounded, well sorted,
i quartz'grains
3450 — ST » Core orange-reddish-brown, VerY highly fractured at 80'-93' yy
| 90— 68,8 . soft rock
fracture at 90.5'-91', 80°, no
_ -1 SP-SM stain
117.3| 8.0 NP| 0 |[92| 8 | UC
. (A-3(0)) )
. 92'-93.4' is very soft rock
- (sandy), may be drill cuttings
T 1l 56 Core i orange-reddish-brown,
— k ~
95— 94,38 softroc fracture at 94.3'-96.7', 70°, no g
- ? stain N
joint at 96.3'-96.5', 40°
| joint at 98.5'-98.7", 55°
54 Core - orange-reddish-brown, joint at 99.5'-99.65', 35°, no
90,9 SP-SM soft rock stain
) o 115.0| 9.5 NP| O |91|9| PL
- (A-3(0)) joint at 101'-102', 70°, 1/32"
. white calc. coating, open v
—LEGEND: 2,3 26)— Br\llow Ci?ulnt per 6" %ﬁed Compression
—— =
RB &( ; PITURSED SIS Wi s~ o CT 2 Corolaon,
CORE Rock Quality D tion (% RQD = i i
1 ° CORE [l SO55+— P°° t“: i Ie‘:g"a entReRAR) Qs 35%2532?:5?’3"%?;’%22“
ercent Sa ecove HYD = Hyd| 1
ENGP\EERING INC. UNDISTURBED SAMPLE [)| PUSHED S v S5 = Soluble Salt

0.45 -«————Torvane (isf)

DC = Dispersive Clay
PL = Point Load



200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVALGDT 31110

DRILL HOLE LOG BORING NO. 09-AB-12
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 3
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/2/09
DRILLING METHOD: 08-CME-55/N.W. CASING & H.Q. CORE, 60° DIP, TREND N50°W DATE COMPLETED: 12/8/09
DRILLER: T.KERN GROUND ELEVATION: 3469.8'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: J.O0., M.H., J.B.
Sample = = ~| Atter. | Gradation | -
g - e |2 tE[E 7 2l o B B3
E('?t;’ D’(Sf‘t’)th S (g€ see USCS Material Description 32 3% 53| 2| S| g 5|% S
5 |2 8| Legend |(AASHTO) E- 27|25 2| 4| 2 2|3 gg
a o a Ole|lm| 5| H|=2|6L
SJ|lalo 73
o 141 12,10,12, ML red/white, dry, dense
SANDY SILT W/GRAVEL
=1 [
o]
3465 — 13| 14,1821, GM | rediwhite, dry, dense  SILTY GRAVEL W/SAND j} 5.4 NP| 45 |42 [ 13
., GM
(A-1-5(0) 2
1 RN | L& Start Angle CoreLog _ _ _ _ | e
-] SP red/white SAND W/COBBLES
9 Core
B 25,0 - no recovery
3460 —
1 LIKELY VERY HIGHLY &
WEATHERED SANDSTONE
] 0 Core - no recovel
i 0,0 2
s +---@ | | [ /0
] 9 Core - red-brown, soft rock
15,0
SM 126.4| 57 NP| 0 |86|14
- (A-2-4(0)) 2
o
3450 —
N 26 (jg’rg - red-brown, soft rock
- vertical fracture at 25'-26, PL
i white calc. cemented ‘{
i NAVAJO SANDSTONE A
highly weathered to
3445 — Core red-brown, softtoext.  Weathered, highly fractured to
) i 80,36 o soft rack few fractures
| 2
4 N
= SP-SM uc
113.2| 8.4 NP| O | 88|12
3440 —| 59 gg?g% (A'Z'_4(0)) red-brown, soft rock l PL
: | 54 g():(;,) gi red-brown, soft rock g
LEGEND: Blow Count per 6" OTHER TESTS

UC = Unconfined Compression

2,3,2/(6) =——— (Ny)gp Val
DISTURBED SAMPLE Ml 75" ibao Ve CT = Consolidation
CORE Rock Quality Designation (% RQD) BS = Bgte:ghgglfdaarted Undrained
CORE |l o560+ CU = Consolidated, Undrained

; T EhDi ] 1 P‘LT‘SW Percent Sample Recovery HYD = Hydrometer
i T =0 UNDISTURBED SAMPLE

0.45 «——Torvane (1sf) DC = Dispersive Clay

SS = Soluble Salt
PL = Point Load



200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 3/11/10

DRILL HOLE LOG BORING NO. 09-AB-12
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 2 OF 3
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/2/09
DRILLING METHOD: 08-CME-55/N.W. CASING & H.Q. CORE, 60° DIP, TREND N50°W DATE COMPLETED: 12/8/09
DRILLER: T. KERN GROUND ELEVATION: 3469.8'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: J.O., M.H., J.B.
Sample > - —~| Atter. | Gradation | ~
B % @ QQ\O, = x| -~ & %L\‘I,_,
= - o Tlse|3e| E| S| RS S|
E('%’ D‘?f‘t’)‘h 2 (2l E]  see USCS Material Description £ 3% 35| 5|2 % IR
2 |2 9| Legend |(AASHTO) 5 |2 |=5|2|%|z|28|lo|E8
2 a |8 Olg|s|§|a|2|0E
— RY 1)
i {55 54 googi - red-brown, soft rock
| - NAVAJO SANDSTONE 3
- = Bots Core highly weathered to p
WY 7813 : red-brown, soft iock  eathered, highly fractured to PL
-1 45— few fractures
3430 — 44'-46.6' many breaks on
sl | e ——— —bedding, mechanical? _ _ _ ,
) Bl |57k Core red-orange-brown, soft 0 J
B e KX 66,0 = to avg. hard rock 100% water loss at 94
50—{::::
> 3
3425 — | T“’.
_ ] Core SM | red-orange-brown, soft 2 |[115.7] 6.7 NP uc
421 7530 | (A-2-4(0)) | to avg. hard rock ||| & Ll R
- 85— - fracture at 55'-56', 80°, healed
i - white halo
3420 - |
g Lo NAVAJO SANDSTONE
- ) bt 55 Core ) red-orange-brown, soft highly fractured, most fractures
~ el 91,38 to avg. hard rock appear to be mechanical on
60— bedding
- . near vertical fracture at 4
58.5'-61.6', partially open, S
7] | partially white healed T
3415 — i [
= AR 56 Core red-orange-brown, soft &
= i 94,60 rock o
65—:::: one segement 63.5'-66.6' PL
- | very highly fractured on
R bedding at 66.1'-68.5', white
B . B healed at 68.3'-68.5'
N I R Core red-orange-brown, soft
el - E5%| 550 * | rock
4 70
R :
) S 60 1(())3rg 4 - red-orange, soft rock
3405 — 75| - -: ' NAVAJO SANDSTONE
SM more competent, rock crushes uc
1 (A-4(0)) wihand pressure, some harder 1209 6.0 NP 0 |53 147 o
N = layers
5 __ 59 gg?;z - red-orange, soft rock 3
OTHER TESTS

R B&G

ENGINEERING, INC.,

LEGEND:

CORE M 5-'60

UNDISTURBED SAMPLE |¥| PUSHED

Blow Count per 6"

2,3,2(6) =——— (Ny)go Val
1Ly alue
DISTURBED SAMPLE [l 252 Gsitb i

CORE/ Rock Quality Designation (% RQD)

Percent Sample Recovery
0.45 -«———Torvane (tsf)

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

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

SS = Soluble Salt

DC = Dispersive Clay

PL = Point Load



200804.007 2 HURRICANECLIFFSAFTERBAY GPJ US EVAL GDT 3/11/10

DRILL HOLE LOG BORING NO. 09-AB-12
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 3 OF 3
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/2/09
DRILLING METHOD: (8-CME-55/N.W. CASING & H.Q. CORE, 60° DIP, TREND N50°W DATE COMPLETED: 12/8/09
DRILLER: T.KERN GROUND ELEVATION: 3469.8'
DEPTH TO WATER - INITIAL: ¥ _DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: J.0., M.H., J.B.
. Sample z 2 S Atter. | Gradation ,\9 .
Elev. |Depth| & = . . %nggrgéﬁ?ggg
|| 2 (g see USCS Material Description 82 |88|25|3| 2| 3| & 5|%5
= 8| Legend |[(AASHTO) 5 > 25| 2| 4|z S|0|Ls
(14 a o oOlE| 8| 5| H|=2|6L
J|n| O 7]
3400 — ] 59 gg r7ez - red-orange, soft rock
i 3
1 q::: 60 1%3,? 4 - red-orange, soft rock
J 185=p=i=0
3395 - | PL
I Jzen 40 feote - red-orange, soft rock
{ gotiii 66,31 v
NAVAJO SANDSTONE
= = more competent, rock crushes g
3390 — J w/hand pressure, some harder G
| layers
i - Msg| Core . red-orange, soft rock T
. 96,85 = 8
95
n | SM uc
(A-2-4(0)) Jﬁ{ 124.0| 5.5 NP| 2 |77 |21 PL
1 = 0L
3385 4
N g 54 S():O?;% - red-orange, soft rock
-{100— very highly fractured, broken at
- 100-102.5' o
N 2
- o
= | take water at 102.5' T
3380 - |i:i%: sg| Core . orange, soft rock NAVAJO SANDSTONE fs
Hii 96,40 broken zone, some near § =
105 vertical, at 102.5'-106.6' o
= = R = red-orange, soft rock NAVAJO SANDSTONE ¢ Y
= - Lvery highly fractured /
3375 - |
10—
3370 — 1157
LEGEND: A Blow Count per 6" OTHER TESTS .
RB G DiSTURBED SAMPLE ]| 35210 =+—— (e Value §§ . é&'ﬁ?ﬂ@ﬁ‘i’o?mpmss"’"
= Direct Shear
CORE Rock Quality Designation (% RQD uu = i q
T (‘ * , c core [ SOREL— p"‘ t”: il l"'s:"a DR ﬁg; Consotdated, Undrained
'ercent Sample Recovery = Hydrometer
PUSHED -
ENGP\EERING I\ UNDISTURBED SAMPLE 0.45 - Torvane (tsf) S?; = SD?:;l:res i%:"C -

PL = Point Load



200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 3/11/10

R B&(5

ENGINEERING, INC.

DISTURBED SAMPLE

0.45 -——— Torvane (tsf)
CORE Rock Qua
CORE 95 60/
Percent S
UNDISTURBED SAMPLE || PUSHED

-
2,3,2,(6) +— (N¢)gg Value

0,45 -«——Torvane (tsf)

DRILL HOLE LOG BORING NO. 09-AB-13
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 1 OF 3
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/30/09
DRILLING METHOD: (08-CME-55/HQ CORE, DIP 60°, TREND N52°W, THIN EZMUD POLYMER MIX DATE COMPLETED: 12/31/09
DRILLER: T.KERN GROUND ELEVATION: ~3497.0'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
- Sample 2 > 1= Atter. Gradation,\ E E
Elev. [Depth| S | |2 . wn 2o 2|55 2 8 gl 2| | B
@ || 2 |aE] see USCS Material Description 22 |188|28(3| 2|38 5|%8
2 |2 ¢8| Legend |(aASHTO) 5§ |2 |=5|3|4|lz|Elc|S8
12 o =] Olg|s| 5|d| 2|0k
J|la| o b
A
N Core red-brown, soft to avg.
3495 — 38 64,50 S;w hard rock 133.2| 5.9 NP| O | 61|39 PL
- g (A-4(0))
- :: g
5=
m 3 broken, frac’gures at 5.5'-6',
e go| Core i orange-red-brown, soft  65°, no coating
- 3 100,64 to avg. hard rock
3490 —| - broken zone at 8'-9', 35°, no
= coating i J
= 1 A
10—:
B 2 <l 129.1| 7.1 NP| 0 | 57|43 | UC
o c (A-4(0))
. : 60 ore [ orange-red-brown, soft
— 100,66 to avg. hard rock
3485 - |- broken zone at 13'-15', no 8
o coating o
4 15—+ NAVAJO SANDSTONE
Rk highly weathered, w/some very
- ik sg| Core orange-red-brown, soft highly fractured zones between
b 96,78 L to avg. hard rock competent layers
T B Y
3480 —{ _ |': ;
20::
- 2 at 19'-24' missing 2.3' of core,
=T&S 32 Core i orange-red-brown, soft  very highly fractured, washing
| Js 54,34 to avg. hard rock away(?), near location of east
P side of projected fault zone
e 1 fracture at 22.4'-22.6', 45°, no
: SM coating g
4 1 (4-2-4(0) fracture at 24'-24.8' 75°. no S121.5( 10.7 NP| O |77[23| PL
25— coating
3475 — ;
| 1 go| Core _ orange-red-brown, soft highly fractured at 25'-28',
=12 100,38 to avg. hard rock 40°-60°, no coating
| i : 27' near vertical It. brown
- lense, 80°
_ N5 I | o U S | ¥
. A uc
1307 at 29'-34' missing 2.8' of core,
] - extremely soft, washing
gl 26 Szrg L :g?tnt%e;ff?;ggiw"' Xt away(?), fractured, may be on |
Il H ' western side of projected fault =
. zone
7 a at 34' start drilling w/thin
i SM ezmud polymer mix 111.2| 205 NP| 0 | 7921
LEGEND: Blow Count per 6" OTHER TESTS

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

lity Designation (% RQD)

ample Recovery



200804.007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL.GDT 3/11/10

R B&C

ENGINEERING, INC,

UNDISTURBED SAMPLE

CORE M o5 50

PUSHED

0.45=———— Torvane (tsf)
CORE e Rock Quality Designation (% RQD)

Percent Sample Recovery
0.45 ~——Torvane (tsf)

DRILL HOLE LOG BORING NO. 09-AB-13
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 2 OF 3
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/30/09
DRILLING METHOD: _08-CME-55/HQ CORE, DIP 60°, TREND N52°W, THIN EZMUD POLYMER MIX DATE COMPLETED: 12/31/09
DRILLER: T.KERN GROUND ELEVATION: ~3497.0
DEPTH TO WATER - INITIAL: ¥ DRY" AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
s Sample z 2 w§ Atter. Gradatiorl E E
Elev. [Depth| & | & : - Bc |8s|52| E| 8|8 o & 88
® | @) | 2 €| see USCS Material Description o2 [8g|228| S| E| S| S| 5 -
5 @1 Legend [(AASHTO) G > |=5| 8| 4| z|lS|lo|les
o o o Olo|m| 5| 8l =2|6L
Jla| O b7
(A-2-4(0))
- il NAVAJO SANDSTONE
= w/some very highly fractured
3465 — - 58 g;;eo - :;?tngesgef{!rg(r:iwn, 2 zones between competent S
il ! layers, crumbles when handled
s | | O O U S | Y
= A
40—
g SM 177/140| |NP| o |79]|21]| PL
il (A-2-4(0))
| 80 Core ) orange-red-brown, ext.
i 1000 soft rock
3460 — ll
T g
= 45_
= ] Core orange-red-brown, ext.
60 1000 1 soft rock VERY HIGHLY WEATHERED
_ 7] : SANDSTONE TO SILSTONE
| looks like a tight silty sand,
3455 — some bedding, RQD values v
T not recorded or recovered, A
- samples appear more like
507 sand than sandstone, readily
= | Core orange-red-brown, ext crumbles when handled, some
il | 60 1000 - soft rock &% harder layers
| ML o
3450 — (A-4(0)) £[135.0| 8.2 NP| 0 |46 |54 | UC
| 55
) N 60 Core _ orange-red-brown, ext,
il 100,0 soft rock
- i | | | Yl
gpE )
3445 — 60—
- - ShA Core orange-red-brown, ext.
[fedies 60 1000 s;\/l soft rock 125.2| 9.7 NP| 0 [86]14| PL
- Siras SANDSTONE
e R (A-2-4(0)) weathered, highly fractured
7] s o
ji| gt vertical fracture at 64'-65', no ]
| 165+ } orange-red-brown, soft coating
ey rock
3440 — oo
= 60 Core
N i1l 100,18 fracture at 67', 40°, white halo
o ) red-brown, avg. hard f , N
N Ax x rock racture at 67.6'-68.5', 70°, no
o coating
| “1x % SILTSTONE/SILTY VERY
X - red-bm, avg. hardrock FINE SANDSTONE
LEGEND: 4 Blow Count per &" 8%1‘}5@ )
DISTURBED SAMPLE [l 23:2(8) = (Ny)go Value S e

DS = Direct Shear

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

SS = Soluble Salt

DC = Dispersive Clay

PL = Poinl Load



200804 007.2 HURRICANECLIFFSAFTERBAY.GPJ US EVAL GDT 3/11/10

DRILL HOLE LOG BORING NO. 09-AB-13
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 3 OF 3
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/30/09
DRILLING METHOD: 08-CME-55/HQ CORE, DIP 60°, TREND N52°W, THIN EZMUD POLYMER MIX DATE COMPLETED: 12/31/09
DRILLER: T.KERN GROUND ELEVATION: ~3497.0'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample =~ . ~| Atter. | Gradation | - _;
> £ Z | o8 — @i
Elev. |Depth| S | |& ) . INEEER RN EEE
® | @ | 2 Sl see USCS Material Description o2 [88|2g| 5|2 SIS 5 E 3
= 9| Legend [(AASHTO) o > (25| 2| %|z|S| 0| £s
4 o o Olg|=| 58| 2|0k
Jlal| o brad
3435 — 1 i 2ieie e SANDSTONE 112.6] 17.7 NP 82| 18| UC
00 56 ggrg : gg%"?oilzed brown, et very highly weathered to sand
- A ' SM in recovered sample
i P (A-2-4(0))
| O 5
- 75—t a7
saiats orange-red-brown, ext.
3 o Core - soft to soft rock w/some SANDSTONE
IR LU 100,30 avg. hard rock
a0~ i
i P2 . red-brown, soft to avg.
4% % hard rock Y
X X A
-1 X X
80—{x x
_ x SM
';: s 60 Core (A-4(0)) | red-brown, soft to avg. 126-1} 104 NP| 0 6238 PL
= dx x 100,92 = hard rock
36X fracture at 82.6'-83.4', 65°, no
3425 — X x coating
X X e}
= B e FINE SANDY B
85— x x SILTSTONE/SANDSTONE -
- o MAY BE BASAL NAVAJO
gj 59 Core red-brown, softtoavg. 1 RANSITION ZONE ABOVE
7 dx x 98,64 3 hard rock KAYENTA FORMATION
o wavy bedding
7 A x x fracture at 86'-97', no coating,
ol w/conjugated fractures
3420 7 qxx (mechanical?) %{
- 90X X SM fracture at 90.8'-91.3'
X X 130.7| 7.8 NP| 0 [ 51|49 UC
J 4% % Core (A-4(0)) | red-brown, soft to avg.
58 S hard rock
4zx 96,86
s X X
_x X
X X
T HEgES - white, very softrock  SANDSTONE
E
15 g5 X
X X
) Tx Core red-brown, avg. hard ©
X X 60 - - U ¢ N~
- = 100,100
ok ook fracture at 97'-97.5', 60°
X X
- dE & FINE SANDY SILTSTONE -
dx x MAY BE BASAL NAVAJO
B ol TRANSITION ZONE ABOVE
100 —x x KAYENTA FORMATION
3410 — ol ML
1% % 60 Core (A-4(0)) | red-brown, avg. hard 126.9| 8.7 NP| 0 47153 PL
T - 100,82 - rock )
x x 102'-103" highly fractured, ext.
i A% X soft, sandy
X X
| X X
LEGEND: 4—— Blow Count per 6" OTHER TESTS

2,3,2,(6) <+——— (Ny)go Value
DISTURBED SAMPLE 045 Tc;r\?gne {tsh)
CORE 35025/ Rock Quality Designation (% RQD)
N

Percent Sample Recovery

ENGINEERING, INC,

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



200804.007.2 BACKUP 3-12-10.GPJ US EVAL GDT a12M0

DRILL HOLE LOG BORING NO. 09-AB-14
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY I SHEET 1 OF 8
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/20/09
DRILLING METHOD: _08-CME-55/N.W. CASING & N.Q. CORE DATE COMPLETED: 12/23/09
DRILLER: T. KERN GROUND ELEVATION: ~3617.0'
DEPTH TO WATER - INITIAL: ¥ DRY" AFTER 24 HOURS: ¥ N.M. LOGGED BY: ‘M. HANSEN, J. BOONE
Sample ~ —| Atter. | Gradation | - ..
= @ “._’E = x| 5 s ‘3 !"L,;
= ; o ce|3=| E el I I
E(;;; D?f;ta}th § g €|  see USCS Material Description a E 2g|5| 2 if § > E%
= (4] (= = =
5 |8 & Legend |(AASHTO) E‘ = 3 2| 2 g E g g E
| L 3]
] It. brown, slightly moist,
: I 2,4,5,(19) SM | ned. dense
SILTY SAND W/GRAVEL
white stringers, calcareous
1213,11,61) M gégg‘;"""' malst, very 125 [NP|33|44]23
14,26,32,(93 sc red-brown, slightly moist,
) very dense CLAYEY SAND W/GRAVEL
white stringers, calcareous
red-brown to It. brown,
: 16 80,40.37,@9"' GM moist, very dense SILTY GRAVEL W/SAND 52 (21| 2 |50|33]|17
possible cobbles, slightly plastic
red-brown, moist, very CLAYEY SAND W/GRAVEL
22,26,30,65))  SC | 4o ca 4 many white spots & stringers
SILTY CLAYEY GRAVEL W/SAND
" red-brown, moist, very POSsible cobbles, white spots &
60/6 GC-GM dense stringers, calcareous
SILTY GRAVEL W/SAND
. It. brown, moist, possible cobbles, white spots &
60/3 GM ;en;(;wn MOSLYEY " stringers, calcareous
SILTY CLAYEY GRAVEL W/SAND
possible cobbles
LEGEND: _a4—— Blow Count per 6" %i:sed c .
e ——— = unconiin ompres.
DISTURBED SAMPLE [f§ 5%2.() =" (Moo vaue CT = Consolidation "
i CORE Rock Quality Designation (% RQD) BLSJ Z Birzze:g:'lggliedaarted Undrained
CORE 95 60‘/ CU = Consolidated, Undrained
ENGIT\TEERING I\! PUSHF Percent Sample Recovery HYIZi = Hydrometer
UNDISTURBED SAMPLE }‘ 4 Torvane (ts0) ss- Soluble Salt. o

PL = Point Load



200804.007 2 BACKUP 3-12-10.GPJ US EVAL GDT 3/12/10

DRILL HOLE LOG BORING NO. 09-AB-14
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 2 OF 8
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/20/09
DRILLING METHOD: (08-CME-55/N.W. CASING & N.Q. CORE DATE COMPLETED: 12/23/09
DRILLER: T.KERN GROUND ELEVATION: ~3617.0"
DEPTH TO WATER - INITIAL: ¥ DRY" AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample —~| Atter. | Gradation | ~
s : % Eé 2| X | S %U\J,
= L = 2% QIR e
E(lg;" D?ff)th 2 |9l €| see USCS Material Description 3% §§ El2| €& =5
E 1> ¢| Legend |(AASHTO) z §§ 24| 2| 2|o| 88
44 _;'-' D_“_’ (‘5 %)) (/E) ouw
3 80/3" GC-GM | red-brown, moist, very
_ dense
3580 —| SILTY CLAYEY GRAVEL W/SAND
possible cobbles
) SANDY LEAN CLAY W/GRAVEL
- 7 607" CL red-brown, moist, hard
i1 GM red-brown, moist, very  Old Alluvium
I B dense
3575 —| P
1<
- ol
=1 4
i S
19 SILTY GRAVEL W/SAND
7] 1 :c- 4 60/4" GM Ir;;;cmr;gza;;:;own, possible cobbles, possible gypsum
= : E,:
3570 — 1Y
N 6421 (]
o Ne
) D RS _
{50t |
| /',I 15 |41,51,65,(87)] SC-SM | Fod-brown, moist very 69 |24 5 |31|35|34
3565 —| —é
L SILTY CLAYEY SAND W/GRAVEL
& —&/ A possible cobbles, possible gypsum
) ¥
{ ss—4T
n _ﬂ' 14151,51,51,(73)] SC-SM | red-brown, moist, dense
3560 — —/:ﬂ
= g . red-brown, slightly moist,
| 9| 5260/3 CL hard
3555 —| —%
i ‘/ SANDY LEAN CLAY
N —/ weakly cemented, mudstone
[ ‘. 9 db liahtlv moi tfragmen’ts, calcareous
- 65 // 6 70/6" cL Le -brown, slightly moist,
i ard
3550 —{ %
%
LEGEND: Blow Count per 6" OTHER TESTS

RB&G

ENGINEERING, INC.

ol
DISTURBED SAMPLE [l 2:3.2.(8) < (Ny)go Value

CORE 95.60
PUSHED

UNDISTURBED SAMPLE 0.45 Torvane (tsf)

0.45 -«————— Torvane (tsf)
CORE/ Rock Quality Designation (% RQD)

Percent Sample Recovery

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

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

SS = Soluble Salt

DC = Dispersive Clay

PL = Point Load



200804.007.2 BACKUP_3-12-10.GPJ US EVAL.GDT 3/12/10

R B&(

ENGINEERING, INC,

LEGEND:
DISTURBED SAMPLE

CORE

UNDISTURBED SAMPLE

A— Blow Count per 6"
2,3,2,(6) <——— (Ny)gp Value
0.45 «—— Torvane (isf)

CORE Rock Quality Designation (% RQD)
95,604

PUSHED
0.45 -«——Torvane (tsf)

Percent Sample Recovery

DRILL HOLE LOG BORING NO. 09-AB-14
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 3 OF 8
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/20/09
DRILLING METHOD: (08-CME-55/N.W. CASING & N.Q. CORE DATE COMPLETED: 12/23/09
DRILLER: T. KERN GROUND ELEVATION: ~3617.0'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
S = : i =y
" ample % o8 f\.tter)< Gradatlol P &
o~ . - Ee|3= | E|l 2| & 2|08
E(!?t;h D?f?}th ;3 ol S| see uUscs Material Description 3 E § & £ 2 §: e ':f‘s:
= |2 9| Legend |(AASHTO) > |25|8|%|z|2|c|S8
@ 5 Cle|lals5|a]|2]|0x%
SJ|ln|Q@ B
},-f“/ 4 3 7005 CcL red-brown, slighfly moisf,
i _ / hard
3545 — -/
- 75—/ " red-brown, slightly moist,
/ 60/5 S
i F SANDY LEAN CLAY
3540 — / weakly cemented, mudstone
fragments, calcareous
- " red-brown, slightly moist,
60/5 cL hard
3535 —
- v red-brown, slightly mois,
80/4 sC very dense
CLAYEY SAND
3530 — many gypsum flakes
g | red-brown, siightly moist,
7 74/6" very dense
| Old Alluvium
3525 — Core red-brown, hard soil to
= y GRAVELLY CLAY TO CLAYEY 1138/ 132130 13| 6 | 51| 4
] 29,0 sC ext. soft rock GRAVEL TO BRECCIA TO 51 (43| UC
CONGLOMERATIC MUDSTONE
i (CLAYEY SAND TO SANDY SILT
i (plastic))
older alluvium, inderated weakly
E Core cemented soil, very young rock,
700 - red-brown, ext. soft rock angular sand to gravel clasts, consists
3520 — ; of green to brown mudstone, brown
L speckled sandstone & some gray
limestone fragments, some areas less
- gravel, some dark brown sandstone
cobbles & boulders, possible
B limestone cobbles & boulders to 211’
E 114,41 12.3
Core N!L red-brown wimottled  Note: From 91'-211', when water is a i (S ad i e K
3515 — 66,15 green, ext. softrock  a4ged, material gets hot & becomes
hard. After material is further worked if
N becomes soft and plasticity increases.
] z red-brown wimottied  Note: RQD values shown to 211" are
OTHER TESTS

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
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DRILL HOLE LOG BORING NO. 09-AB-14
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 4 OF 8
CLIENT: W.CW.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/20/09
DRILLING METHOD: 08-CME-55/N.W. CASING & N.Q. CORE DATE COMPLETED: 12/23/09
DRILLER: T. KERN GROUND ELEVATION: ~3617.0'
DEPTH TO WATER - INITIAL: ¥ DRY’ AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample . —~| After. | Gradation | ~ .
> I 7 X =T x I ‘g L\;
= d - ce|SE|E| 8|S pe
E('ﬁ;’ : D(ef‘t’)th S |9/ &l see USCS Material Description 2% 25| 5|2 % g3 E%
= 12 ¢| Legend [(AASHTO) g = s|S| 4| a|5|0|£s
14 Ol o| 8| & 2| 0L
3|a|9| Y5
V ] green, ext. softrock  for predominantly non-handled core.
a4 B A% Core readily crumbles when handled.
o Material described as ext. soft rock or
B Core red-brown wimottled .
310 ¢ :‘ ,' 2 48,30 ) green, ext. soft rock hard soil.
| .,. u'_
e SC 108.11 18.1 |38 | 15| 12 | 41 | 47
110y 7
- =i .
5 48 Core ) red-brown w/mottled
3505 — Y 80,44 green, ext. soft rock
% GRAVELLY CLAY TO CLAYEY
i S % GRAVEL TO BRECCIA TO
CONGLOMERATIC MUDSTONE
i Vo == (CLAYEY SAND TO SANDY SILT
G A uc
15—/, (plastic))
older aIIuwum, inderated weakly
il 21755 | o red-brown wimottied  ce@mented soil, very young rock,
3500 — B . 74,32 = green, ext. softrock  @ngular sand to gravel clasts, consists
' of green to brown mudstone, brown
= e speckled sandstone & some gray
/3 limestone fragments, some areas less
i WE gravel, some dark brown sandstone
J120—17 } red-brown w/mottled ~ cobbles & boulders, possible
Y ) green, ext. soft rock limestone cobbles & boulders to 211’
m A Core ML 7 . 1117|183 |43 |14 | 1 (28| 71| PL
A A 60 1001007 |Note: From 91'-211', when water is |
3495 — - Akt e red-brown, ext. soft rock added, material gets hot & becomes |
I 184 \hard. After material is further worked if |
i ! red-brown, hard soilto | becomes soft and plasticity increases. |
= 4 _: . ext. soft rock MUDDY BRECCIA TO SILTY
CLAYEY GRAVEL (SILT W/SAND)
1125 more gravelly from 121'-123'
Tl e 60|  core ) red-brown, hard soil to
3490 — _ o 100,100? ext. soft rock
+130—
i BE : 60 Core i red-brown, hard soil to  MUDSTONE TO SANDY LEAN CLAY
3485 — S5 100,100? CLo | &t softrock sandy w/some gravelly zones 105.3/ 189 |34 | 16| 0 | 38 | 62 88
{135-%
7 q:let go|  Core . red-brown, hard soil to
3480 — e 100,100? ext. soft rock
i i ) ) ] - red-brown, ext. soft rock
"""LE‘—"“"“"""‘GEND: e . Coutit pen6: %é%ed Compressiol
- =] ion
DISTURBED SAMPLE [ 23:2.(6) et CT = Gonsoldation
CORE Rock Quality Designation (% RQD) BLSJ=Birzﬁgtn§2|ie:arted Undrained
] = ,» unaraine:
. - CORE |fl 95 604 p ol mll s CU = Consoldated, Undrained
. if 7 ercent cample Recowv = Hyd 1
ENGINEERING, INC. UNDISTURBED SAMPLE [| PUSHED ’ v $5 = Sollble Sl

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

PL = Point Load



DRILL HOLE LOG

BORING NO. 09-AB-14

PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY

SHEET 5 OF 8

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

LOCATION: SEE SITE PLAN

DRILLING METHOD: (08-CME-55/N.W. CASING & N.Q. CORE
DRILLER: T.KERN

DEPTH TO WATER - INITIAL: ¥ DRY"

AFTER 24 HOURS: ¥ N.M.

PROJECT NUMBER: 200804.007.2
DATE STARTED: 12/20/09

DATE COMPLETED: _12/23/09
GROUND ELEVATION: ~3617.0'
LOGGED BY: M. HANSEN, J. BOONE

Sample - ~| Atter. | Gradation | -
> & o X — &
Elev. [Depth| & | |2 : .y tcl22| E| 8|8l ¥ 88
@ | @ | 2 | €| see uscs Material Description 82 gg, il = = ) E 5
2 |X 8| Legend |(AASHTO) =~ [25/2| 3| 2| 2|8| 8%
2 & ol || S| H|2|6k
J|lo| O bt
- red-brown, ext. soft rock
- ] CL-2 1098/ 198 |40 (15| 1 [ 35|64 | PL
3475 - {0 Ofley| | Core
A 100,100? - red-brown, ext. soft rock
_ 148 A
A
i Ia A BRECCIA MUDSTONE TO
{145 A A GRAVELLY SANDY LEAN CLAY
- = AA A 5 Core - red-brown, ext. soft rock
3470 — A A 100,100?
4 14
Tils - red-brown, ext. soft rock
CL-2 112.7[16.3 |38 (19| 5 [ 37|58 | UC
60 Core - red-brown, ext. soft rock
3465 —| 100,100? e MUDSTONE TO SANDY LEAN CLAY
. sandy w/some gravelly zones
interbedded layers sandy to gravelly,
core readily breaks when handled
Core - red-brown, ext. soft rock
%D 501 100100
7 - red-brown, ext. soft rock
11605 GRAVELLY CLAY TO BRECCIA
4 . o MUDSTONE (SILTY SAND)
] - red-brown, ext. soft rock plastic
go|  Core SM 117.6 1.4 [ 37| 11| 12|62 | 26| PL
3455 — _ 100,100?
7] 7 - red-brown, ext. soft rock
4165 — SANDY LEAN CLAY TO MUDSTONE
- red-brown, ext. soft rock
| = Core
o=t o 801 1001007
- = - red-brown, ext. soft rock
70— GRAVELLY CLAY TO BRECCIA
s Core sc MUDSTONE (CLAYEY SAND) 1227|120 |33 [ 13 | 19 | 57 | 24| uC
e L 60 100,1007 = red-brown, ext. soft rock
= b
gy - red-brown, ext. soft rock SANDY LEAN CLAY TO MUDSTONE

200804.007 2 BACKUP 3-12-10.GPJ US EVAL.GDT 3/12/10

RB&G

ENGINEERING, INC,

LEGEND: 4 Blow Count per 6" OTHER TESTS
DISTURBED SAMPLE [l 23:2:(6) =— (Ny)o Value o sinconingd Comeression

0.45 «——-—— Torvane (tsf)

DS = Direct Shear

CORE 35025/ Rock Quality Designation (% RQD) UU = Unconsolidated, Undrained

CU = Consolidated, Undrained

PUSHED Percent Sample Recovery HYD = Hydrometer
UNDISTURBED SAMPLE SS = Solubls Salt
0.45 -«————Torvane (tsf) DC = Dispersive Clay

PL = Point Load
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DRILL HOLE LOG

BORING NO. 09-AB-14

PROJECT: HURRICANE CLIFFS

RESERVOIR SITES - AFTERBAY

SHEET 6 OF 8

CLIENT: W.CW.C.D.

LOCATION: SEE SITE PLAN

DRILLING METHOD:

08-CME-55 / N.W. CASING & N.Q. CORE

PROJECT NUMBER: 200804.007.2
DATE STARTED: 12/20/09
DATE COMPLETED: 12/23/09

DRILLER: T.KERN GROUND ELEVATION: ~3617.0'
DEPTH TO WATER - INITIAL: ¥ DRY" AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample L ~| Atter. | Gradation | -~ .
3 i 9§ = x| ~ < %L\;
—_ L L C 2= I R| S| | @
E('ﬁ;’ D?f%th S |2l €] see USCS Material Description 3%|35 El=lE|E =5
= S| Legend |(AASHTO) = (25| 2| 4| 2| B|G| &%
4 Q Olg|=| & &|2|6%
SJla|l o 0
%
| Y Core
3440 / 4 60 100,100 - red-brown, ext. soft rock
-1180 —
-1 - Core CL-2 1150/ 155|141 (17| 0 | 48| 52| PL
e A 60 100,100 3 red-brown, ext. soft rock gANDY LEAN CLAY TO MUDSTONE
-1185—
. ) / 60 150?;%0 - red-brown, ext. soft rock
= _ g brown-black volcanic sand at
188.5'-188.7"
-190— 4
A
-1 1A A Core SC 12491123 |48 |21|11|43|46| UC
3425 |a 60 100,100 . red-brown, ext. soft rock
A
. -1 AL
N 1a
A
“1195— A
1 N Core fracture at 195.9'-196.2', mechanical?
A 59 98 100 - red-brown, ext. soft rock
3420 — = A ]
= = AA less gravel between 197-199'
- A BRECCIA MUDSTONE TO
A GRAVELLY SILTY CLAY W/SAND
7200 o (CLAYEY SAND)
N 14 Core
A 59 98,100 - red-brown, ext. soft rock 126.6| 10.4 [ 53 | 28|19 |44 |37 | PL
3415 — 1A J SC
- —A
A
B 1A
205 A
A
N B AN Core
oy AN 60 100,100 - red-brown, ext. soft rock
A H ) t
B 4A A vertical clast at 207.6'-208
E I AN
A A e red-brown. ext. soft rock Sandstone cobble at 209'-209.5'

R B&C5

ENGINEERING, INC.

LEGEND:
DISTURBED SAMPLE
core [l SOFS
UNDISTURBED SAMPLE |X| PUSHED

4 Blow Count per 6"
2,3,2,(6) <—— (N;)go Value
045 Torvane (tsf)

CORE/ Rock Quality Designation (% RQD)

Percent Sample Recovery
0,45 «——Torvane (tsf)

OTHER TESTS

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

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

S8 = Soluble Salt

DC = Dispersive Clay

PL = Point Load



200804.007.2 BACKUP 3-12-10.GPJ US EVAL.GDT 31210

R B&(4

ENGINEERING, INC.

.
2,3,2 (6) =— (N,)g, Value
DISTURBED SAMPLE 045 T o‘r)vagn e (tsh)

CORE CORE  — Rock Quality Designation (% RQD)

95,60
Percenl Sample Recovery
PUSHED
UNDISTURBED SAMPLE 0.45 Tarvane (isf)

DRILL HOLE LOG BORING NO. 09-AB-14
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 7 OF 8
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/20/09
DRILLING METHOD: 08-CME-55/N.W. CASING & N.Q. CORE DATE COMPLETED: 12/23/09
DRILLER: T.KERN GROUND ELEVATION: ~3617.0'
DEPTH TO WATER - INITIAL: ¥ DRY' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample L ~| After. | Gradation | ~ ..
El D‘h§ —_— ‘Z"g?‘gs@"‘;\;%%
o || 2 8] see | uscs Material Description 8825/ 5|2 2|2 5|55
2 $| Legend |(AASHTO) 2 [25/2| 3| 2| 8|5| L8
i = Olg|s| 5| 3| 2|06L
S| o n
Fay
B 1a - red-brown, ext. soft rock
e SP-SM 119.7| 14.1 NP| 1 |89]10
3405 - - el C0f
| | e ] - white-pink, ext. soft rock
- = 100% water loss at 214’
1215 —
] ) vy 22 Core white-pink, ext. soft rock
3400 4 i %0
1220 —
1 ggrg B white-pink, ext. soft rock 118.3| 9.3 NP| 3 [0 7
3395 —  [peifess ! SP-SM
—225 —
[ s 36 Coe - white-pink, soft rock
3390 — o o 60,7 ' NAVAJO SANDSTONE
Sl very highly weathered, washing away,
i - few iron nodules, less weathered
i B below 219" to 229', more competent, It.
pink w/rust bands
-1230—
| ) 0 Core - white-pink, ext. soft rock
3385 — 0.0
1235 — :
i = Core g
. 0 - white-pink, ext. soft rock
3380 - - g d
' e -
-1240 —
i i 1 Core - white-pink, ext. soft rock
3375 | 1.0
I i pink, ext. soft rock
LEGEND: Blow Count per 6" OTHER TESTS

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
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DRILL HOLE LOG BORING NO. 09-AB-14
PROJECT: HURRICANE CLIFFS RESERVOIR SITES - AFTERBAY SHEET 8 OF 8
CLIENT: W.C.W.C.D. PROJECT NUMBER: 200804.007.2
LOCATION: SEE SITE PLAN DATE STARTED: 12/20/09
DRILLING METHOD: 08-CME-55/N.W. CASING & N.Q. CORE DATE COMPLETED: 12/23/09
DRILLER: T.KERN GROUND ELEVATION: ~3617.0"
DEPTH TO WATER - INITIAL: ¥ DRY" AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample 2 —| Atter. | Gradation | - _.
> = = — 2
Elev. [Depth| € | |7 _m 2€§:§£@n3$§
. (fg o |glE| see USCS Material Description 82(28|3|E| 3 ] *:%
= ©| Legend |(AASHTO) > |=25|3| 4|z E|0|S8
o = olg|l=lB|@3|=2|oL
S|a|© @
_ _ NAVAJO SANDSTONE
Core very highly weathered, washing away,
3370 — - 12 - pink, ext. soft rock few iron nodules, less weathered
20,0
' below 219' to 229', more competent, It.
h g pink w/rust bands
1250 —
3365 — -1
—1285—
3360 — ]
—260 —
3355 — -
-1265 —
3350 — 1
1270 —
3345 — =1
1275 —
3340 — 1
OTHER TESTS

RB&(5

ENGINEERING, INC.

LEGEND:
DISTURBED SAMPLE

CORE M 55 50

UNDISTURBED SAMPLE |¥| PUSHED

A— Blow Count per 8"
2,3,2,(6) <+—— (Ny)go Value
0.45 «—  Torvane (tsf)

CORE/ Rock Quality Designation (% RQD)

Percent Sample Recovery
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



Vertical

09-AB-1

HCH Dam Site

MNH
HCH Dam Site
Drill Hole DEPTH
(ft.)
09-AB-1
NW 0.0 - 5.0
5.0 - 10.0
10.0 - 15.0
15.0 - 20.0
200 - 250
25.0 - 30.0
25.0 - 35.0
25.0 - 40.0
385 - 450
38.5 - 50.0
38.5 - 55.0
38,5 - 60.0
58.5 - 65.0
63.5 - 70.0
68.5 - 75.0
73.5 - 80.0
78.5 - 850
78.5 - 90.0
NQ 900 - 995
99.0 - 109.5
99.0 - 1095
109.0 - 119.5
109.0 - 119.5
109.0 - 119.5
109.,0 - 119.5

Gage Ht
Stickup

Applied
Pressure

30
60
120
60

Permeability Tests

Friclion  Arlesian

Loss.

Pressure

March, 2009

Effective
Pressure

OO0 0000000000000 O0C O

58

30
60
120
60

Size of Hale NwW NQ HQ
Radius (i) 1.47 149  1.89
Diam 2.938 2,98 3.782
L H Perm. K
(ft.) (ft) (ftryr)
5 2.50 1,037
5 7.50 173
5 14.00 106
5 19.00 38
5 24.00 30
5 29.00 11
10 31.50 12
15 34.00 53
6.5 43.25 6,004
11.5 45.75 12
16.5 48.25 7
21.5 50.75 34
6.5 63.25 2,947
6.5 68.25 6,008
6.5 73.25 9,330
6.5 78.25 8,734
6.5 83.25 8,209
11.5 85.75 198
9.5 96,25 227
10.5 109.65 776
10.5 243.50 563
10.5 188.88 190
10.5 258.11 148
10.5 396,57 174
10.5 258.11 181




Vertical

09-AB-2 Permeability Tests

HCH Dam Site March, 2009 Size of Hole NW NQ HQ
MNH Radus(n) 147 149 189
| Diam 2.938 2.98 3.782
HCH Dam Site Gage Ht Applied  Fricton atesian  Effective
Drill Hole DEPTH Stickup  Pressure Loss pressws  Pressure L H Perm. K
(ft) si) __(psi) ) (ft) (ft) (Ftryr)
09-AB-2 4 SR OEY
NW 6.0 - 10.0 4 8.50 127
9.0 - 15.0 6 14.50 10,721
15,0 - 20.0 5 19.00 26,202
20.0 - 25.0 5 24,00 14,817
25,0 - 30.0 5 29.00 14,306
30.0 - 39.0 9 35.00 1,635
HQ 39.0 - 49.0 10 51,32 3,627
39.0 - 49.0 10 58.24 3,746
39.0 - 49.0 10 51.32 3,527
49.0 - 59.0 10 125.93 940
49.0 - 59,0 10 185.93 849
49,0 - 59.0 10 125.93 940
59.0 - 69.0 10 147.47 409
59.0 - 69.0 10 193.62 1,127
59.0 - 69.0 10 131.32 1,332
69.0 - 79.0 10 169.01 750
69.0 - 79.0 10 261.32 373
69.0 - 79.0 10 169.01 354
79.0 - 89.0 10 179.01 946
79.0 - 89.0 10 248,24 1,056
79.0 - 89.0 10 169.78 1,162
NQ 1225 - 1340 11.5 246,33 2
1225 - 134.0 11.5 304.03 1
1225 - 1340 11.5 338.64 1




09-AB-3 Permeability Tests

HCH Dam Site March, 2009| size of Hole NW NQ HQ
MNH Afterbay Radius (n) B 147 149 189
Dlam 2.938 2.98 3.782
HCH Dam Site Gage Ht Applied Fricton aresian  Effective
Drill Hole DEPTH Stickup Pressure Less Preswwe Pressure L H Perm. K
(ft.) i psi ; (ft) (f) (ftiyn)
Vertical 09-AB-3
NwW
00 - 50 5 2.50 259
50 - 100 5 7.50 43
10.0 - 15.0 5 12.50 73
15.0 - 20.0 5 17.50 15
20.0 - 25.0 5 22.50 81




Vertical

HCH
MNH
HCH Dam Site
Drill Hole DEPTH
(tt)
09-AB-5 HQ
NW 00 - 5.0
50 - 100
10.0 - 15.0
150 - 20.0
220 - 25.0
240 - 345
HQ 345 - 445
445 - 545
545 - 645
584 - 645
584 - 645
584 - 645
645 - 745
645 - 745
645 - 745
745 - 833
745 - 833
745 - 833
845 - 945
845 - 945
845 - 945
945 - 104.5
945 - 1045
945 - 1045
1045 - 1145
1045 - 1145
1045 - 1145
1145 - 1245
1245 - 1345
129.0 - 1345
1345 - 1455
1455 - 1545
1545 - 164.5
164.5 - 1745
164.5 - 1745
164.5 - 1745
1745 - 184,5
1745 - 1845
1745 - 1845
1845 - 1945
193.5 - 204.5

09-AB-5 Permeability Tests
Dam Site May, 2009

Gage Ht  Applied  Fricton atesan  Effective
Stickup  Pressure 1oss Presswe  Pressure

(it o) i _____{£sh

8.75

8.75

10

10

55

H
U]

9.00
14.00
19.00
25.00
35.75

43.69

67.54

66.00

121.64
190.87
121.64
133.59
191.28
133.59
164.51
223.74
154.51
188.21
234.36
188.21
152.05
175.13
162.05
185.13
254,36
185.13
125.90
135.90
135.05
146.40
156.40
198.21
291.28
367.44
291.28
301.28
414.36
301.28
265.13

205.40

Perm. K
(ftryr)

568
574
3,936
10,875
6,194
2,644
4,621
3,470

3,516

204

364
714
1,899
1,708
2,701
1,489
1,639
1,124
351
619
354
431
327
331
893

1,072

3.782 DHQ3
2.938 rockbit




09-AB-5A Permeabllity Tests

HCH Dam Site April, 2009 h : 3.782 DHQ3
MNH Radius (in) 2.938 rockbit
mmary=>"
HCH Dam Site Gage Ht Applied Fricton atestan  Effective :
Drili Hole DEPTH 0 stickup Pressure Los preems  Pressure L H Perm. K
() : (ft) () (ttiy)
Vertical 09-AB-5A HQ
NW 0.0 - 50 5 2.50 465
5.0 - 10.0 5 9.00 29
100 - 150 5 14,00 369



09-AB-6  Option 2 north dam  Permeability Tests

HCH Dam Site May, 2009 3.782 D hq3
MNH 2.938 rockbit
HCH Dam Site Gage Ht Applied Frcion aresan  Effective
Drill Hole DEPTH Stickup  Pressure Loss  Pressure Pressure L H Perm. K
(ft.) ft. ps psi (ft.) (ft) (ft/yr)
Vertical 09-AB-6 HQ ol T
NwW 00 - 50 0.0 0 0 5 2.50 491
50 - 10.0 0.0 0 0 5 7.50 121
10.0 - 15.0 0.0 0 0 5 12,50 773
150 - 20.0 0.0 0 0 5 17.50 159
200 - 25.0 0.0 0 0 5 22,50 102
25.0 - 30.0 0.0 0 0 5 27.50 171
30.0 - 35.0 0.0 0 0 5 32.50 41
350 - 40.0 0.0 0 0 5 37.50 26
40.0 - 45.0 0.0 4} 0 5 42,50 992
450 - 50.0 0.0 0 0 5 47.50 1,744
50.0 - 55.0 0.0 0 0 5 52,50 7,364
NW 53.5 - 60.0 0.0 0 0 6.5 56,75 967
60.0 65.0
HQ 655 - 74.0 5.6 18 18 8.5 116.89 763
650 - 74.0 56 25 4 21 9 123.56 1,383
65.0 - 740 5.6 18 18 9 116.64 776
69.0 - 79.0 1.9 26 26 10 135.90 38
69.0 - 79.0 1.8 46 46 10 182.05 46
69,0 - 79.0 1.8 26 26 10 135.90 38
79.0 - 89.0 1.9 50 50 10 201.28 0
79.0 - 890 1.9 88 88 10 288.98 8
790 - 89.0 1.9 50 50 10 201.28 0
89.0 - 99.0 1.9 64 64 10 243.59 2
89.0 - 99.0 1.9 95 95 10 315,13 3
89.0 - 99.0 1.9 64 64 10 243,59 2
99.0 - 109.0
109.0 - 119.0
1195 - 128.0 1.9 20 20 1] 9.5 126.15 1,912
128.0 - 139.0 1.9 20 20 0 10 135.90 1,759
139.0 - 14838 1.9 20 20 0 9.75 14578 1,671




09-PH-7 Power House Permeability Tests

HCH Power House May, 2009 NW E 3.782 DHQ3

MNH Radius (in) 147 2.938 rockbit 2.938 298 NQ

HCH Power House Gage Ht Applied Frcion atesian  Effective
Drill Hole DEPTH C Stickup Pressure toss rPressws  Pressure L H Perm. K
(i) () ps))__(psi)_ psi) (1) () (ftyr)
Vertical  09-PH-7 157 SN : aia. ?

NwW 00 - 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
16.0 - 20.0 0.0 0 0 5 17.50 211
20.0 - 25.0 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
350 - 40.0 0.0 0 0 5 37.50 149
400 - 450 0.0 o] 0 5 42,50 79
45,0 - 50.0 0.0 0 0 5 47.50 989
50.0 - 55.0 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
55.0 - 70.0 0.0 0 0 15 62.50 1,434
55.0 - 75.0 0.0 0 0 20 65.00 1,012




09-AB-8

HCH Options 3 &4

HCH Afterbay near options 3 & 4

MNH

Drill Hole DEPTH
(ft.)
Vertical 09-AB-8
Size of Hole
NW 00 - 10.0
10.0 - 15.0
15.0 - 20.0
20.0 - 25.0
250 - 30.0
30.0 - 35.0
33.7 - 40.0
NQ 33.7 - 49.0
48.0 - 59,0
48.0 - 59.0
48.0 - 59.0

Gage Ht  Applied
Stickup  Pressure

Permeability Tests

Aug, 2009

Fiction Aresan  Effective

Loas

Pressue  Pressure

NW NQ HQ
Radius {in) 147 1.49 189'
Diam 2.938 2.98 3.782
L H Perm. K
(ft.) (ft) (ftiyr)
10 5.00 2,954
5 12.50 1,991
5 17.50 266
5 22.50 1,955
5 27.50 996
5 32.50 2,323
6.3 38.15 1,632
16.3 42.65 1,378
11 97.84 536
11 111.68 510
11 97.84 536

NW= rockbit 2 15/16"

sandstona (§ 30



09-AB-9 Permeability Tests

HCH Option 3 Aug, 2009 NW  Na H
MNH Redus(n) 147 149 189 | NW=rockbit 2 15/16"
Diam 2.938 2.98 3.782]

HCH Afterbay option 3 NW comel
Drill Hole DEPTH
(ft)

Gage Ht Applied Fricton Atesan  Effective
Stickup Pressure Los Presrs  Pressure L H Perm. K
i8 {ps) @ (psi (ft) (i) (fthyn)

r

Verticaa 09-AB-9

SizeofHole 0.0 - 5.0 0 5 2.50 311
NwW 5.0 - 10.0 0 5 7.50 277
10.0 - 15.0 0 5 12,50 664

15.0 - 20.0 o 5 17.50 711

20.0 - 25.0 0 5 22.50 369

250 - 30.0 0 5 27.50 453

30.0 - 35.0 0 5 32.50 3191

35.0 - 40.0 0 5 37.50 4,425

40.0 - 450 0 5 42.50 537

45.0 - 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



09-AB-10

HCH Option 2

MNH

HCH Afterbay option 2 NE abutment
Drill Hole DEPTH il

Vertical  09-AB-10

SizeofHole 0.0 - 5.0

NW 50 - 75
75 - 10.0
10.0 - 15.0
15.0 - 20.0
20.0 - 25.0
25.0 - 30.0
30.0 - 35.0
35.0 - 400
40.0 - 450

450 - 50.0

Gage Ht Applied
Stickup  Pressure

Permeability Tests

Aug, 2009

Fricton Atesan  Effective

Loas

Pessws  Pressure
w (ps

COO0O0DDO0OO0O0DOOO0O

Size of Hole
Radie {In}

Diarm

L
(ft)

NN
mmmmmmmmmmm

2.50
6.25
11.25
12.50
17.650
22.50
27.50
32.50
37.50
42.50
47.50

NW= rockbit 2 15/16"




Permeability Tests

HCH Afterbay Option 4 Dec-09|suoot ot NW NQ HQ
MNH 09-AB-11 Ruefiss (i) 147 1.49 1.89 | NW= rockbit 2 15/16"
Diam 2.938 208 3782

HCH Aflerbay option 4 Gage Ht Applied Frewn w0eon Effective summary>>

Drill Hole DEPTH Q Stickup  Pressure  tes Pressure L H Perm. K Deplh Parmeability

09-AB-11 (fr.) ‘apm (ft) (psl)  (psi) (psl) (f.) (ft) (ftfyr) ft ft.lyr.

HQ 80 deg drill dip Waler table = > 100

0-17 0.0 - 147 0.0 0 0 1472 7.36 1,530 0o - a7 1,530
19 - 27 165 - 234 45 12 12 693 5211 703 19 - 27 703
19 - 27 16.5 - 234 4.5 20 20 693  70.57 770 19 - 27 770
19 - 27 16.5 - 234 45 12 12 693 5211 703 19 - 27 703
27 - 37 234 - 320 3.6 12 5 7 866  47.47 4,000 2T RSt 4,000
27 - 37 234 - 320 36 28 20 8 866  49.77 5613 7 - a7 5,613
27 - 37 234 - 320 36 12 5 7 8.66  47.47 4,108 27 - 31 4,109
37 - 47 320 - 40.7 36 20 15 5 866 5151 4,720 37 - 47 4,720
37 - 47 320 - 407 36 26 20 6 866  53.82 5,095 STTNAT. 5,095
37 - 47 320 - 40.7 36 20 15 5 886  51.51 4,720 a7 =47 4,720
49 - 57 424 - 494 5.0 22 20 2 693 5551 5,665 49 - 57 > 5665 maxflow
57 - 67 49.4 - 58.0 3.6 23 20 3 866  64.22 4,431 57 - 87 4,431
67 - 77 580 - 66.7 38 30 20 10 866  89.03 3,022 87 - 77 3,022
77 - 87 66.7 - 75.3 36 22 20 2 866  79.23 3,591 77 - 87 > 3,591 macfow

89 - 102 771 - 883 1.8 22 20 2 1126 89.12 2,474 88 - 102 > 2,474 maxfiow



DRAFT
MNH
dip angle 60
HCH Dam Site
Drill Hote DEPTH
(ft)
NW vert
- 0.0 - 50
- 50 - 10.0
- 10,0 - 150
HQ 60 deg dip
15 - 26.6 13.0 - 230
15 - 26.6 13.0 - 23.0
15 - 268.6 13.0 - 230

26.6 - 36.6 23.0 - 317
26.6 - 36.6 230 - 31.7
26.6 - 36.6 230 - 317

36,6 - 46.6 3.7 - 404
36.6 - 46.6 31.7 - 404

36.6 - 46.6 31.7 - 404
46.6 - 56.6 404 - 49.0
516 - 56.6 447 - 48,0

56.6 - 66.6 49.0 - 57.7
61.6 - 66.6 533 - 517

66.6 - 76.6 577 - 663

76.6 - BB.6 66.3 - 75.0
76.6 - BB.6 663 - 750
76.6 - 86.6 663 - 75.0
86.6 - 96.6 750 - 837
926 - 966 80.2 - 837

92,6 - 96.6 80.2 - 837
926 - 96.6 80.2 - 837

96.6 - 106.6 83.7 - 923

101.6 - 106.6 88.0 - 923
102.6 - 106.6 889 - 923
102.6 - 106.6 889 - 923
102.6 - 106.6 889 - 923

28.3
50,0
420

12/11/2009
HCH Afterbay Option 4
09-AB-12

(psi)

Gage Ht  Applied  fesn 2ee

Stickup ~ Pressure o
(ft) (psi)
Water table
37 10
3.7 20
37 10
a7 15
3.7 30
a7 15
< 24
3.7 39 3
3.7 22
37 24 20
3.7 24 20
3.7 26 20
av 121
3.7 28 L]
3.7 a7
ar 75
3.7 37
ar 25 20
28 42
28 B6
28 42
ar 35 20
37 30 15
28 45 1
3.7 68 18
3.7 45 10

Permeability Tests
Dec, 2009

Effective

Pressure

(psi)
100.0

oo

10

20

10
15
15
24

36
22

12

24

a7
75
37

42
86
42

15
15
44

50
35

L
(ft)

L=

10
10
10

8.66
8.66
8.66
8.66
8.66
8.66

8.66

8.66
4.33

8.66
B.66
8.66
8.66
8.66
3.46

3.46
3.46

8.66
4.33
3.46

3.46
3.48

HQ
Radius (in) 1.89
H Perm, K
(ft) {fthyr)

2.50 483

7.50 580
12.50 81
44.79 289
67.87 191
44.79 289
65.68 244
100.30 263
65.68 221
85.11 887
122,80 1,348
80.50 972
57.62 4,669
59.78 7.443
70.89 4,014
87.14 1,188
121.09 1,461
159.75 84
247.44 56
159.75 55
94,57 2,900
181.65 55
283.19 56
181.65 44
126.30 2,183
128.47 3,197
194.92 1,448
200.67 2,379
175.06 2,393

3.782 DHQ3
2.938 rockbit
summary>=
Depth Permeability
ft. fLiyr.
0.0 - 5.0 483
5.0 - 10,0 580/
10.0 - 15.0 881
HQ 60 degdip
150 - 266 289
150 - 266 191
150 - 266 2689
266 - 366 244
266 - 366 283
26.6 - 366 221
366 - 466 887
36.6 - 466 1,348
366 - 48.6 872
46.6 - 566 4.669
516 - 566 7,443
56.6 - 68.6 4,014
61.6 - 86.6 1,188
prossuns stafed at 3pa
dropped 1o 28, apaning up
666 - 76.6 1,461
766 - 866 56
766 - B6.6 55
86.6 - 96.6 2,900
926 - 96.6 55,
926 - 9686 56
926 - 966 a4
prossure started at 40
drappod 1035, opaning up
96.6. - 106.6 2,183
101.6 - 106.6 3,197
1026 - 106.6 1,448
1026 - 106.6 2,379/ 71 psi drop to 68psi
102.6 - 1066 2,393



DRAFT Permeability Tests

HCH Afterbay Option 4 Dec2009  [SzootHols  NW NQ HQ
MNH 09-AB-13 Radius (i) 1.47 1.49 1.89 | NW= rockbit 2 15/16"
Diam 2.938 2.98 3.782
HCH Afterbay option 4 Gage Ht  Applied Fricion atesan  Effective summary=>>
Drill Hole DEPTH Q Stickup Pressure Loss Presswe  Pressure L H Perm. K Depth Permeabliity
09-AB-13 (ft.) apm (ft.) (psi) (psi) (psl) {ft.) (ft) (ftiyr) ft, ftdyr.
HQ 60 deg drill dip Water table = > 104 Drilled with a thin Ezmud polymer mix
actual K values may be higher

0-9 00 - 78 0.0 0 0 77942 390 269 00 - 90 269
9-19 78 - 165 27 12 12 8.6603 4252 2,738 90 - 19.0 2,738
19 - 29 16.5 - 251 27 12 12 8.6603 51.18 1,213 18.0 - 29.0 1,213
19 - 29 165 - 251 27 28 1 27 8.6603 85.79 1,688 18.0 - 28.0 1,688
19 - 29 16.5 - 251 2.7 12 12 8.6603 51.18 2,022 19.0 - 29.0 2,022
29 - 39 251 - 3338 27 16 16 8.6603  69.07 7 200 - 39.0 7
29 - 39 251 - 338 27 33 33 8.6603 108.30 14 290 - 39.0 14
39 - 49 338 - 424 1.2 27 21 21 8.6603 89.27 70 39.0 - 49.0 70
39 - 49 338 - 424 131 2.7 42 42 8.6603 137.73 492 39.0 - 49.0 492
39 - 49 338 - 424 55 27 21 21 8.6603 89.27 319 330 - 480 319
49 - 59 424 - 5141 2.7 25 25 8.6603 107.16 391 490 - 59.0 391
49 - 59 424 - 511 2.7 50 50 8.6603 164.85 722 490 - 59.0 722
49 - 59 424 - 511 2.7 25 25 8.6603 107.16 435 490 - 590 435
59 - 69 51.1 - 59.8 13.0 2.7 30 30 8.6603 127.36 528 59.0 - 69.0 528
59 - 69 51.1 - 59.8 33.0 2.7 60 3 57 8.6603 189.66 900 59.0 - 69.0 900
59 - 69 51.1 - 59.8 22,0 27 30 30 8.6603 127.36 894 59.0 - 69.0 894
69 - 79 59.8 - 68.4 2.7 34 34 8.6603 145.25 641 62.0 - 79.0 641
69 - 79 59.8 - 68.4 2.7 44 11 33 8.68603 142.94 1.574 69.0 - 79.0 1,574
69 - 79 59.8 - 68.4 2.7 34 5 29 8.6603 133.71 1,412 89.0 - 79.0 1,412
79 - 89 684 - 771 27 39 39 8.6603 165.45 84 79.0 - 89.0 84
79 - 89 684 - 771 27 46 46 8.6603 181.60 598 79.0 - 890 598!
79 - 89 684 - 77.1 27 34 34 8.6603 153.91 289 79.0 - 89.0 289
89 - 104 771 - 9041 27 45 45 12.99  190.12 12 89.0 - 104.0 12

89 - 104 771 - 90.1 2.7 38 38 1299 173.96 76 89.00 - 104.0 76



