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APPENDIX A

BORING LOGS FROM PREVIOUS STUDIES
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APPENDIX A-1

LOGS OF BORINGS KB-29 (B-29), KB-30 (B-30), AND KB-31 (B-31), FROM
KLEINFELDER, 1999
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APPENDIX A-2

LOG OF BORING BH-C-1, FROM GOLDER, 2008
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APPENDIX A-3

LOGS OF BORINGS DH08-8, DH08-9, DH08-10, AND DH08-11,
FROM GOLDER 2009
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APPENDIX A-4

LOGS OF BORINGS UDOT-2, UDOT-3, UDOT-5, AND UDOT-6, COMPLETED BY
KLEINFELDER IN 2001 FOR THE UTAH DEPARTMENT OF
TRANSPORTATION, TRANSMITTED BY UDOT TO CUWCD IN 2009
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. A j
BORENG LOG-M-A 35§ [Z056.GF1 &1 20]

Percent | Lnconfined) Dy | Maisture Other | Blows/ E
P:gj::)igg Cor?f;ns)sinr Density Com?m Tists MO.J '%:' Uscs SOIL DESCRIPTION
2 P2 kMm% glers )
0] 50 ZeT] GC | Silty Clayey GRAVEL - dark brown. moist, medim
] 72 oM dense, 40% with roots, 60% fine to coarse gravel,
. ;,7 " angular clasts 19 +50 mm
] 16 ‘ ; '
1 =]
] o - subrounded gravels with roots
g 1 L
1 77 ci | Sandy Sity GLAY - siff, meist, dark brown, contsing
5 ;égﬁ ML woarse gravel with subrounded particles to 25 mm
7 A
1 Pl | 7 ﬁé?é
. o
] ;’ffﬁﬁ’}_- N
] gﬁy 1 CL | Sandy Silty CLAY - Stff, moist, light brown, confaing 4
3 ML | trace of fine gravel
1 54 5V 12 /,ﬁ:: %
] Pl et
et
- 0
) w7
4 50 18 N\
43 _
a ] 77
s . A e
e n
" - v
H5 ] v W
= 5 _
Z 3] j /ﬁﬁf’,’ - = [00 mm delomite clast stuck in tip of sampler
= 1 56 sv | 12 ﬁﬁ%
[+ 7 1 vl .
£ 7 P %7 ﬁﬁ = o gravel
o w7
: )
6 i
3 153 | 12 n Wi
] _
. | 7477
7277
i e .
: Al e
T -1 GC | Silty Clayey GRAVEL - dense to vary dense, moist,
i ) | GM multicolored '
] .
] I bk
. 18.6 12 30/13 cnjascn
3 Wi=ll _re _ _ . _
8 W o™ GP | Poorly Graded GRAVEL with silt and sand - very dense,
] - T slightly meist, brown, 30% medium to coarse sand,
- ". : 6% gravel fine to coarse subrounded
ma ’ .
N ’, Drilled to 9.1 m very slowly and attempted sample with
9 — « 8 o1 o penetration and no recovery
- 3040 r:m‘ - auger refusal
10 DATE DRILLED: 4-24-01 LOGGEB BY: Matt Ivers
TOTAL DEPTH: 9.1 meters EQUIPMENT: BK 66
DIAMETER OF BORING: 152 mm ELEVATION: 1471.00 meters
PLATE
- LOG OF BORING B- 2
l\' . KLEINFELDER SR 6 Bridge Replacement NH - 0006(10)178 AT

PROJECT NO. 35-8161-03.001

Un

0.5 Miles East of Moark Junction, Utah County

ion Parific Railroad Structure




BORTHG LOG-M-4 351 12056.0PT 22700

Pexeent | Unconfined Maoistue Oteer | Blows/
Passing [Compreasion Denaily | Cantent Tests | 0.3
#200 Pr)  laom’y) (%) Meters
05 53
1 43 5V 13
4 . ] I
] —]
7 57 PI | 12
2
4 50 30
3
7 19
4
g 1] a3 5V [
5 17 Pr |-
& 5
a
6 —
i 15
7
1 50 : M 25
8
9 _E I50/8

USCs SOIL DESCRIPTION
?5}5’ Ej 5C | Silty Clayey SAND - denge, meist, brovwn, with raots
M
f;gf
7
.

77 /N N

=tor] CL | Sandy Silty CLAY - SiifT, maoist, dark brown
M |
vz
[ fﬁ;’if‘;

e -
g ? g; brown, trace of fine gravel

]

%57
o
] - 30 mm gravel clagls
o /,f?’#;é/
A
7
[ ;ﬁ/" o

7
Gz
Pz = 75 mm dolomite clasts, somewhat cohésive fines
Gz '
T
o
7
FBss
W
L5z :
T
[ OO | Sandy Sifty CLAY “brown, slightly moist, mediam stff. |

e ML slightly cohesive
G557

for]

o
e
7257
)
_
et
)
Z%%
.
)
Z%7
77
.
_
77
)
Zimr

v~ GP.] Poorly Graded GRAVEL with sand — dense o very dense, |
et slightly maoist
N GI::Q - Clasts of dolomite and rock dust
Fara 8.9

- auger refasal

|- S
10 PATEDRULED: 43ioi
TOTAL DEFTH: 8.9 metars
DIAMETER OF BORING- 152 nam

LOGGED BY: Matt Ivers
EQUIPMENT: BK 66
ELEVATION: 1471.5 meters

IRl KLEINFELDER

FROJECTNO. 35-8161-03.001

LOG OF BORING B- 3
SR 6 Bridge Replacement NH - 000G(10)178
Union Pacific Railroad Structure

0.5 Miles East of Moark Junction, Utah-County

FLATE




Pereent | Uncenfined | Dy | Moisure Other Blows/
Prasing |Compresaion| Deasity | Content [ + 0 | 0.3 S0IL DESCRIFTION
#200 (kFa) (kivm’y | (%) Meters
0 12 ] SC | Clayey SAND with gravel - Ioose molst, dark brown,
J ey with roots, interbedded with sandy lean clay to lean
. ey clay
] 8 Y
17 et
: %‘Eﬂ Sy ity CLAT S e, T~
— B andy Silty - 8tiit, moist, light brown
] 2 W - tight brown
4 o ﬁ"/f [
27 o
1 el 14 [8v | 5 A
PI 7
5 -
. o
: f//
e
o ;/,.-{,-:ﬁ/
? ] 156 | 14 3 7
] ' x’??‘é - fine gravel
] G577
7 s
2 i
7 Lt
. f‘/’//f
4] 777
_ 77 .
% ] '?,5;?;: Bilty Clayey SAND - loose, maoist, brown
] L
g 1 2 153 12 [P | = ‘ ggf/;
- N
5 — Zes
A 5 7
; 4 |\ B
N e
- Faz?
A 474
. Z77
7 7
6] 227
- 161 | 23 9 7 ”
] ‘ ﬁ»’"f - wet with 12 mrm subrounded gravel clasts .
-] M k1
1 8 4 FI | 70 e[ GF | Poorly Graded GRAVEL < very dense, sliphtly moist, = |
7 L, < multicolored with coarse sand
] 0O
_‘ ;6 <
] 50/7 ¢ %D
8 — | L
= |__BS cnolongerharddriling
. SC 1 Bilty Clayey SAND - medimm dense, slightly moist,
7 EM brown, fine grained
-
N 22
10 DATEDRILED: 42591 LOGGEDBY: M. Tvers

TOTAL DEFTH: 14.9 meters

EQUIPMENT: BK 66

DIAMETER OF BORING: 152 mm ELEVATION: _1462.5 meters
LOG OF BORING B- 5 FLATE
m KLEINFELDER SR 6 Bridge Replacement NH - 0006(10)178

FROIECTHO.  35-8161-03,001

Union Pacific Railroad Structure
0.5 Miles East of Moark Junction, Utah County

A-10

BORING LOG-3-A 35117045097 |.frsd 12 )




BORING LOG-M-4 3511Z056.GFF 2/27/0%

10 8V

DEPTH IN METERS
o

!IilFII|||IiJ]IEIIIIIIFI|l4I[I|IIIJlill‘!lIFllllllIIIIII[IIllII|J|II|tIII||!|I||

3
Percopl | Unconfined | Dy | Maisture Other | Blows' [ =
Passing [Compreaion| Density | Content | o, [ 0.2 T UsCs SOIL DESCRIPTION
4200 | (kPa)  |gowid| O Meters f
et
)
77
vrzz
21 sv | 25 |\
o
H 7777
///ﬁ : - 3 mm red clay seam
o
e
Gz
12 ::;;’ﬁ
Ltk
2 {7
)
277 :
//::ég - trace of coarser gravel
1 ]
27
i
e
o
et
s\
14 i
;ﬁﬁ i pas ]
36 W g ©F | Foorly Graded GRAVEL with silt - very densc, slightly

14.8 motat, brown

GM
‘ ~- asger refusal

PROJECT NC. 35-8161-03.001

Union Pacific Railroad Structu re
0.3 Miles East of Moark Junction, Utah County

16
17
18
19
20 DATEDRILED: 425531 TOGGEDBY: Matflvers

TOTAL DEPTH: 14.9 tneters EQUIFMENT: BK 66

DIAMETER OF BORING: 152 mm ELEVATION: 1469.5 meters

LATE
LOG OF BORING B- 5 P

m KLEINFELDER SR 6 Bridge Replacement NH - 0006(10)178 A-11




BORING LOG-M-A 3511Z056.0FT #2701

Percent | Unconfined | Dry | Moisture Othey | Blowe . E
Pazsing (Compression| Demsity | Content | T4y | 03 [™  USCS SOIL DESCRIPTION
4200 %P2} | g’y | (%) Maters z
0 27 WP SC | Sily Clayey SAND with gravel - dense, sTightly moist,
- ; %j;? SM brown, 30% angular gravel, clasts to S0mm with
] oA roots
- G557
] "\
1 s e
: 7
] G2
3 Zz77
N 14 ;ﬁ.égg
- - 1]
5 ’ﬁéfé - moist, loose, with 20% fine to coarse pravel
] s\
] e
%47
] AT
- 2%
e v
3 - Za77
. 27 W
- e
] GEy . oL
N ? é;/; - 3 inch angulat rock clast in tip
4 51 SP¥ 23 fé;?-silﬁ_ '_STarEii'STiffy_c_LK‘i’"-" stiff, slightly moist, Tightly brown to |
K o ' Town
4 7
N .
. 77
- P
1 55 155 1 [sv| 7 W7
. Pl 0
& 5 777
] 4 A
] %é/;’ - decreasing sand content
6 i
N 166 | 14 4 777
]
] V227
. )
- g7
1 6 8V | s g2
7 - L
1 — I e
] )
- -
- s ]
] / CL | Sandy Lean CLAY - dark and light bréwn, moist to wet,
4 19 19.8 9 FI | 45 7 g stiff clay with approximately 20% sand and 10%
& e~ sevel -
, T | Claysy GRAVEL with sand - brown, moist to dry, denge,
] £0/13 with 20% sand, gravel clasts to 75 mm
9 14 8V 507
3 ,(Cg 5.4
7 - anget refisal
10 |

DATE DRILLED: 43401
TOTAL DEFTH: 8.8 meters
DIAMBETER OF BORING: 152 mm

LOGGED BY: Matt Ivers
EOUIPMENT: BEK 66
ELEVATION: 1471.0 meters

KLEINFELDER

| N\

FPROJECTNO. 35-8161-03.001

LOG OF BORING B- 6
SR 6 Bridge Replacement NH - 0006(10)178
Union Pacific Railroad Structure

PLATE

A-12

0.5 Miles East of Moark Junction, Utah County




UNIFIED SCIL CLASSIFICATION SYSTEM

Uscs TYRICAL
MAJOR DMISIONS EVMBGL DESCRIPTIONS LOG KEY SYMBOLS
] WL R ACIED GRAVELS, CR4AVEL-SAND
CLEAN GRAVELE :'.' GW b arcrumes wimd LITTLE O NO FINES: “ STANDARD PENETRATION
GRAVELS SPLIT SPOOM SAMPLER
WITHLTRLE |3} BULK ! BAG SAMPLE
o rwnparar { ORMOFNES Bl o [FETLORANCD GRAELE, GRAVEL SN0 )‘ {2 Inch outsidy diamatar)
enarsh Fraeoen i
I Lt tham SUTY GRAVELE, SAAVELBNLT-SAND
i P-H AL EM [ e ipes MORIFIED CALIFCRNIA SAMPLER SHELEY TUBE ‘
ARS wrtm tveR (2-172 inch cartside diamater) {3 Inch outsida diametar)
G:Sl'lr_'g ? 12% FINEE G | CLAYEY SRAVELS, QRAVEL SANGCLAY ‘
e —— * CALIFORNIA SAMPLER DIAMOND BIT CORE BARREL
of matacia! BN 2ANDE WELLGRACED BANDE, SAND-GAAVEL {3 Inch outside diamatar) {47 Bmm Goms)
;mm WITHLITTLE BW |orunes Wi LT on o eves
BANDS e POORLY-CRADIED BANDE, SANE-CRAVEL
e o i1 5P worures wirn L on o s ¥ WATERIEVEL v WATER LEVEL
oo rection r Ee—y T = {laval afar complation) = (e ra first dncountared)
ta rnaflar Y] HANG-GRAVEL 81
o 4 v mn:*% MOTUm
ovER 1 o
j:1e] BANDA . CEMENTATION
—= £ - 'fm DESCRIFTION DESCRIPTION
ML | B OR s Sty FHE BANCE, WEAKELY GRUMELES OR AREAKS WITH HANDLING GR BLIGHT FINGER PRESSORE
BILTE AND GLAYE ROROAE T %O Lo o MODERATELY | CRUMBLES OR BREAKS WITH CONSIDERABLE FINGER FREGSURE
PLABTMHTY, E
" Uik ottt cL mmgmmwm e LaAYS STRONGLY WILL NOT ERUMELE OR BREAK WITH FINGER PRESSURE
= ORGANKC BILTA & ORGAMIS BILTY SLAYA
w = OL | e oy OTHER TESTE KEY .
PrAET! C | CONSQLIDATION sV PPgﬂm.E Sﬁ ANALYSIS
[Mats than hai MH | NORSANIC BILTE, MICASTOUS Ot IC DEX IRECT 5H
ppmidin DAATIMACETA FINF BANO ORBET UC | UNCONFINED COMPRESSION T TRIAKIAL ‘
B sarobbor W . S | SCLUBILTY R HESISTMVITY
e SILTS AND CLAYE o m.;,m ELAYS OF HIGH BLASTIGHTY, et ic CoTe B
‘ Lol R Gt o ) . AT CuAvE CBR MJFQ!ERNIA ﬁme RATIG S | SOLUBLE SIA FATES
. DRGAME CLAYS & DROANIC 24 TE P MOISTUREDENSITY RELATIORSHIE PM__ | PFERMEABILITY
OH | o et T FLASTICTY SE__|'SON FERTILITY
PEAT, HUIWLUE, EWAMP BONE MDD'F"EHE
HIGHLY DREANK: EOILE
Lﬁ FT | wmi o opasnc conmoses DESCRIFTION | %
TRACE -5
SOME 5-12
MOISTURE CONTENT WITH =2
DEBCRIFTION FIELD TEST GEMERAL NOTES
1. Lindes smparating sirais on the Iogs repmasnt pg Brieg .
ORY ABSEMCE OF MOISTURE, DUSTY. f3F0r TO THE TOUGH Actual transitoms may ba gradua,
Mot DAMP BUT NO VISIBLE WATER 2 No oty b provided as lo the continutty of 8ol condtilons batween
weT ‘ VISIELE PREE WATER, USUALLY S RELOW WATER TABLE ndivikual £ample locstions.
ETRATIFICATION 3. Log= reprexant gmnaral 2ol conditions ohearved at th paint of axplonston
DESCRIPTION| THICKNESS | | DESCRIPTION THICKNEES on the dite indicated,
SEAM B-12" || OCCASKINAL | ONE OR LEYS FER FOOT OF THICKNESS 4 '::;"'fﬂ- ”msﬁ' ﬁﬂmﬂw Fmﬂ'ﬂ:: the luasM“d
LAYER "”- FREQUENT MOFRE THAN ONE PER FOOT OF THICKNESS g Inberratoyy tosts) may vary. . ) v

APPARENT / RELATIVE DEMSITY - COARSE-BRAIMED SOIL

e | S | M | e i FIELD TEST
VERY LOCSE i <4 5 0-18 EASILY PENETRATED WITH 1/24NCH REIMEDRCING ROD PUSHED AY HAND
LOQSE i - 10 G- 12 5-15 15 - 38 DIFFICULT TO PENETRATE WITH 172:INCH RENFORCING ROD PUSHED BY HAND
MEDILIM DENSE 10.- 33 12-3s 15 -4 3 -85 EASILY PENETRATED A FOOT WITH 4/24NCH REINFORCING ROD DREYEN WITH 5 LB HAMMER:
BENSE 20 -5 A5 -80 AD - 78 a3 - B5 DFFR:LLTTDPMATEDAFWTWFH1M-WREINFMNBMDHMNWWHGLEHMMER
VERY DENEE =0 >0 ] B5-100 | PEMETRATED ONLY A FEW INCHES WITH 12-IMCH REINFORENG ROD DRIVEN WITH 5-LB HAMMER
CONSISTENCY - ——— POCKET
FINE-GRANED SOIL PENETROMETER FIELD TEST
comstrteney il TR | oD '
STRENGTH (i) | STRENGTH () :
T I R TR
BOFT 2.2 0,425 0.2% 03505 EAZILY PENETRATED ONE INCH BY THUWE. MOLDED BY LIGHT FINGER: PRESSURE.
MEDHM STIFF s 025 ts Y PG PRESEUER 172 INGH BY THUME WITH MODERATE EFFORT. MOLDED BY STRONG
ETIFF LER [ 05-4.0 1020 INDIEMTED ABOUT 142 INGH BY THLUIMBE BUT PENETRATED il WITH GREAT EFFDART,
VERY STIFF 15-30 1.0-20 20- 40 READILY INDENTED BY THUMBMAL.
HARD a0 20 .0 INCIENTED WITH DIFFICULTY BY THUMBNAIL, PLATE

BAKLeinFELDER

A-13
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APPENDIX B

LOGS OF BORINGS FROM 2009 SUBSURFACE INVESTIGATION
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APPENDIX B NOTES

Logs of borings DH09-1 and DHO09-3 were logged by USBR personnel.
These borings are labeled SF3-1 and SF3-3, respectively, on the figures, tables,

and descriptions in the report.

e Borings SF3-2 and SF3-4 were logged by Golder personnel.
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Borehole SF3-1

BOR STANDARD ULS - SPANISH FORK CANYON PIPELINE.GPJ BOR_UTAH.GDT 3/9/2009 9:41:28 AM

GEOLOGIC LOG OF DRILL HOLE NO. DH09-1 SHEET 1 OF 2
FEATURE: Spanish Fork Canyon Pipeline PROJECT: Utah Lake Drainage Basin Systém STATE: Utah
LOCATION: Reach 3 - Mouth of Spanish Fork Canyon COORDINATES: GROUND ELEVATION:
BEGUN: 2/19/08 FINISHED: 2/19/09 TOTAL DEPTH: 33.0 ANGLE FROM HORIZONTAL: -90.0 AZIMUTH; —
DEPTH AND ELEV OF WATER DEPTH TO BEDROCK: 1.8 HOLE LOGGED BY: |I. Terry
LEVEL AND DATE MEASURED: Z REVIEWED BY: D. Nielsen
- > £ Cle |s z
z |Z23|¢E 2| 218 (8. /8 CLASSIFICATION AND
NOTES B 12288 2 |8|2|5 |3E/ %
& 1=
BI25|=3| “|c|5|2 |37/ & PHYSICAL CONDITION
o [4 ] g T i o
i
Purpose of Hole: 57 0 0.0 to 1.8 feet: Clayey gravel; poor recovery.
Determine the depth to bedrock ] _ ’
and the engineering properties of
bedrock.
7 FD7 | W3 { H4 T 1.8 t0 3.0 feet: Sandy Limestone: Gray; very fine grained; moderately hard
Drilied By: (H4), scratches with knife; no apparent bedding; slightly weathered (W3);
U, S. Bureau of Reclamation - 2 50 | FDs intensely fractured (FD7); strong reaction with HCI,
Regional Office Drill Crew, 9 ) o .
Jeff VanAusdal, driller, - 4 Discontinuities and mechanical breaks with angles from core axis as follows:
Drill Equipment: - 91 47 _| 1.8 feet: Joint, 60 deg, curved, rough to moderately rough (R2 - R3).
CME 75 2.11feet: Joint, 70 deg, planar, moderately rough (R3), no coatings.
Truck-mounted drill rig. | 2.3 feet: Joint, 70 degq, planar, moderately rough (R3), silt coating.
7 2.6 feet: Joint, 60 deg, pianar, Ca and silty sand coating up to 1/32" (T2).
Drilling Method: 2.7 feet: Healed joint, healed with Ca up to 1/4" (T3).
Cored the entire depth of thehhole 7 7 3.0 to'4.6 feet: Sandy Limestone: Gray; very fine grained; moderately hard
gs;g% m%hwgeg"ezsggae?r;‘c‘;"”g b (H4); stightly weathered (W3); no apparent bedding; moderately to intensely
: e £ il - d (FDS); st i i X
bit and fresh water as a drilling Fin | 92 | 35 fractured (FD6); strong reaction with HCI
fluid. - 9 Discontinuities and mechanical breaks with angles from core axis as follows:
Hole Completion: ’ : 3.1 feet: Joi ; .
N ¥ 10— — .1 feet: Joint, 25 deg, planar, slightly rough (R3); Ca healed.
No installation. 3.3 feet: Mechanical break, 90 deg.
. . _ 3.4 feet: Mechanical break, 90 deg.
Stratigraphy: 3.5 feet: Joint, 50 deg, partially healed with Fe, iregular, rough (R2), healed with
0.0 to 33.0 feet: Fill Ca up to 1/32" (T2).
0.0 to 1.8 feet: Flayey Gra\1el s T 7 3.9 feet: Joint, 60 deg, rough (R2), irregular to planar, Ca up to 1/32" (T2).
1.8 to 13.2 feet: Bedrock bloc! 3 feet: Healed joint, 35 deg, healed with Ca up to 1/32" (T2).
13.2 to 33.0 feet: Gravel, - - ——
Cobbles, and Boulders 100 0 4.6 10 8.0 feet: Sandy Limestone: Gray, very fine grained; moderately hard -
(H4); slightly weathered (W3); no apparent bedding; moderately to intensely
T ] fractured (FD8); strong reaction with HC1. Waxed sample from 5.2 to 6.3 feet.
=1 76 0 = Discontinuities and mechanical breaks with angles from core axis as follows: F
- - 5.0 feet: Healed joint, 50 deg, planar, healed with Ca up to 1/8" (T3).
5.2 feet: Joint, 60 deg, Fe stained, irregular, rough (R2).
4 4 5.8 feet: Healed joint, 50 deg, healed with Ca up to 1/8" (T3). !_
6.2 feet: Mechanical break, 70 deg.
_ ] 6.7 feet: Joint, 60 deg, Ca, rough (R2).
84 0 6.7 to 7.8 feet: Multiple fractures. F
6.9 feet: 50 deg.
7 T 7.1 feet: 30 deg.
7.3 feet.
20— — 7.6 feet: 80 deg.
7.8 feet: joint moderately rough (R3), irregular.
1 7 8.0 to 13.2 feet: Sandy Limestone: Gray; very fine grained; moderately hard
(H4); slightly weathered (W3); thin bedding laminations; moderately to intensely
- - fractured (FD6); strong reaction with HCI. Waxed samples from 11.010 12.2 feet
and from 12.2 to 12.8 feet.
| 20 0 .
Discontinuities and mechanical breaks with angles from core axis as follows:
7 7 8.0 to 10.0 feet: Broken,
8.3 feet: 10 deg.
n n 8.4 feet: 10 deg. o
B T I 9.0 feet: Healed joint, healed with CéTp’to’ e (T3). T T T
- 4 9.5 feet: 20 deg.
. 9.7 feet: 20 deg.
m 4 10.0 feet: 20 deg.
10.0to 10.8 feet: Joint, near vertical, moderately rough (R3).
J 0 0 J 10.0to 10.8 feet: Fracture zone, siity clay infillings in zone, steep 20 deg bedding
fractures.
11.1 feet: Healed joint, 30 deg, healed with Ca, moderately rough, planar,
7 " 11.110 12.1 feet: Healed joint, 15 deg, healed with Ca up to 1/32" (T2).
11.5 feet: Healed joint, 30 deg, healed with Ca up to 1/8" (T3).
COMMENTS:
Ca = Calcium carbonate
deg = degrees
Fe = Iron oxide
L. D. = Inside diameter
- Q. D. = Outside diameter
RQD = Rock Quality Designation
PPo = Pennsylvanian Pgrrnian QOquirrh Formation
Note: Alpha-numeric descriptors for discontinuities and RQD are from U. S. Bureau of
Reclamation, Engineering Geology Field Manual, Second Edition, Volume 1, 1998
Date Plotted: 3/9/09 Time Plotfted: 09:41 AM
SHEET 1 OF 2\ DRILL HOLE DH08-1
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i Borehole  SF3-1

BOR STANDARD ULS - SPANISH FORK CANYON PIPELINE.GPJ BOR‘ UTAH.GDT 3/9/2009 9:41:28 AM

GEOLOGIC LOG OF DRILL HOLE NO. DH09-1 SHEET 2 OF 2
FEATURE: Spanish Fork Canyon Pipeline PROJECT: Utah Lake Drainage Basin System STATE: Utah
LOCATION: Reach 3 - Mouth of Spanish Fork Canyon COORDINATES: GROUND ELEVATION:
BEGUN: 2/19/09 FINISHED: 2/19/09 TOTAL DEPTH: 33.0 ANGLE FROM HORIZONTAL: -80.0 AZIMUTH: -
DEPTH AND ELEV OF WATER DEPTH TO BEDROCK: 1.8 HOLE LOGGED BY: |. Terry
LEVEL AND DATE MEASURED: Z REVIEWED BY: D. Nielsen
[ El12|a |a z :
z [Z23|8E| o |2 | 2|8 |2 2 CLASSIFICATION AND
NOTES E|28182| 8 |8|2|3 |3E/ <
a [B% =8 | 2|% [0/ § PHYSICAL CONDITION
o @ ] g T |2 b
[T
57 0 12.0 feet: Healed joint, 70 deg, healed with Ca up to 1/16" (T2).

12.1 feet: Healed joint, 70 deg, healed with Ca up to 1/16" (T2).

12,8 feet: Joint, 20 deg.

12.8 to 13.0 feet! Fracture zone, silty clay infilling.

13.2 to 14.3 feet: Poorly Graded Gravel (GP) Gray trace of clay infilling;
subangular gravel, medium dense; maximum cize 2 inches (75mm); appears to

Holé bottom @ dlev. have been washed.

14.3 to 14.7 feet: Sandy Limestone: Gray; very fine grained; moderately hard

(H4y); slightly weathered (W3); no apparent bedding; moderately to intensely
fractured (FD6), strong reaction with HCI.

ultiple fractures 10 degrees from core axis.

14.7 to 16.5 feet: Poorly Graded Gravel (GP): Gray; trace of clay infilling;
subangular gravel; appears to have been washed.

16.5 to 17.7 feet: Boulder: Sandy limestone; gray; very fine grained sand; faint
laminations and 1/2" dipping about 30 degrees moderately hard (H4); sllghtly
weathered (W3).

17.7 to 21.3 feet: Poorly Graded Gravel (GP); gray; trace of clay infilling

"\ (sample was washed); cobbles and boulders; angular to subangular; fine to
40 | coarse gravel, maximum size ?.? feet,

, 1.3 to 21.5 feet: Clayey Gravel (GC); light brown matrix; zone not or less
washed.

21.5 to 22.5 feet: Poorly Graded Gravel (GP), gray, trace of clay infilling

_ _ (sample was washed); cobbles and boulders; angular to subangular; fine to
coarse gravel.

T 7 2.5 feet: Quartzite cobble,

22.5 to 27.5 feet: Poor Recovery; recovered poorly graded, coarse to medium
gravel with cobbles; sample had been washed.

= ] 7.2 feet: Quartzite gravel.

27.5 to 33.0 feet: Poor Recovery: Single cobble in shoe. Drilled at though solid
with voids between. Recovered approximately 1.2 feet in outer core barrel;
sample had been washed; orthoquartzite cobble in bottom; poorly graded gravel
1 h with cobbles; no matrix; sample washed.
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RECORD OF BOREHOLE SF3-2 ELEVATION: 4874 LOGGED: L. Bowden

UDOT BORING LOG 093-81582 B.GPJ UDOT.GDT 4/16/09

es INCLINATION: -90 DRILLING DATE: 2/24/2009
PROJECT: Spanish Fork Canyon Pipeline DRILL RIG: CME75 DATUM: CHECKED: N. Dessenberger
PROJECT NUMBER: 093-81582B DRILLING CONT'R: USBR AZIMUTH: N/A DATE: 4/10/2009
LOCATION: Spanish Fork, UT DRILLER: J. VanAusdal COORDINATES: N:7,195,653.82 E: 1,618,400.82
] SOIL PROFILE SAMPLES DRLLRUN' | RaD " | FRACT. ANGLE 2 LENGTHIN | -
. z | w 4 We ®
AAE % 28|82 5o [E[212]5
Fgl =Y x| o |E z T sz |lz|= Fz |6|0|o |2
we o U |Tol 8 Bl ww [ <|z.]2 5 m@D@O#SSOjQNNO
8- 2 =1%ol 3 DESCRIPTION S 25 |5l8°ls =g =z |E|Z2|2|2|&|a] @82 |uwld|xn]:2
x| F |z > S| =3 |m|* |m i |98 ®lfs|e| LT |5ix|@a|k
ol |0 z U | x 4 o4 2 z|o|g %
i o |8 (20T o = % ¥ | a
o 0.0-27.0
R [B Compact to dense, dark brown to brown,
D Silty SAND and GRAVEL (GM/SM), with
@ Cobbles, moist.
b q [COLLUVIUM]
;(B
@D SPT3.5-
b[d s1| 50 |98
a [ 6,4,7 .
D 5 — A N=11 1|
@D
OC
Sl
e
o
o [3 SPT8.5-
5 s2| 100 |10
0 S 13,16, 18| 15
OC N=34
)0(3
@D
OC[
o
DL %M/S"" SPT135-
q 1.0
C S- 15.0 | ==
P 13,10, 10| 15
15| 9 —\_N=20
R
8 P
=) q [)
< D,
2l
% o SPT 18,5
> 40 s4| 200 %
9 D 13,12, 11| 1-
20| 5‘ OC I NA_N=23 [ |
I o
" 9
5| KO
o [}
'e)
S e
| {0
= >c> SPT 235
1 ss5| 250 |08
o 4,421 |15
25 o [3 —\_N=25 /]
i
847.®
27.0 27.0-33.0
Firm, brown, Silty to Sandy CLAY (CL),
trace Gravel, moist.
[LACUSTRINE] SPT 285
s6| 300 |11
3,35 |15
- 30] cL — N=8 f—
84147/
33.0p 14 33.0-49.1
oIy C_ompact_to very dense, brown, sli_ghtly 57 SPT 33.5- 0.7
D [T Silty to Silty GRAVEL (GP-GM), with 34.4 0.9
q] Cobbles & Boulders, slightly moist. 17, 50/0.4;
- 35 L [ALLUVIUM]
o
D P ap.
ally em
0™
oy
D T
a| SPT 38.5 - 1.0
b S-8 40.0 ﬁ
40! a Log continued on next page 12,16, 36
NOTES:
! N, indicates corrected N value ? Horizontal = 0 “ Mindicates point load test performed perpendicular
SS i_ndi_cates stanc!a_rd 2.0-_inch_ diameter split spoon sampler 3 CA indicates calcite to the core diameter.
MC indicates modified California sampler Fe indicates iron N, is not applicable (NA) for core samples, Shelby tubes,
SH indicates 3.0-inch diameter Shelby tube CL indicates clay and MC samples.




UDOT BORING LOG 093-81582 B.GPJ UDOT.GDT 4/16/09

RECORD OF BOREHOLE SF3-2 ELEVATION: 4874 LOGGED: L. Bowden
es INCLINATION: -90 DRILLING DATE: 2/24/2009
PROJECT: Spanish Fork Canyon Pipeline DRILL RIG: CME75 DATUM: CHECKED: N. Dessenberger
PROJECT NUMBER: 093-81582B DRILLING CONT'R: USBR AZIMUTH: N/A DATE: 4/10/2009
LOCATION: Spanish Fork, UT DRILLER: J. VanAusdal COORDINATES: N:7,195,653.82 E: 1,618,400.82
] SOIL PROFILE SAMPLES DRLLRUN' | RaD " | FRACT. ANGLE 2 LENGTHIN | -
I . z|lw| g |2 We ®
SHE 2 2882 g, (22T
w S
IR x| o |E z e sla|2]= Fz |o|0|81]2
Hel o | M |Tol 4 Wl ww | <3, 5 m@DQO#SSOjQNNO
5% 2 z128| 8 DESCRIPTION 2 25 |S(2e| 5 =2 =(g|2|2|z|8|2|2|2| 22 |ulg|x]|2
¥ |F [ D 2| S3 |o|* | o w 19|z |2a ®l¥ o] LT |5|x|a|E
&la (o 2| 32 |&| |2| |* 178 AIERE
0 o |8 (20T o = % ¥ | a
o 33.0-49.1 N>50
s o Compact to very dense, brown, slightly
B ] D Silty to Silty GRAVEL (GP-GM), with
=) g Cobbles & Boulders, slightly moist.
- ; b [ALLUVIUM] (Continued)
u o
- =
n D 43.5-45' - Stiff, brown, Silty CLAY (CL)
B % ol lenses, moist. 5P12%5' 1
o S-9 i 1.9
8‘ . 887 |15
45 @ > N=15
" [
B a
o o
L 2 5)
~
L o] =
< oM
N N No groundwater encountered. 510 Sp-zg%s ] O.g
Bori leted at 49.1 ft. : 2
o oring completed a 7.50/0.1
— 55|
~ 60|
- 65|
~ 70|
~ 75|
20!
NOTES:
! N, indicates corrected N value ? Horizontal = 0 “ Mindicates point load test performed perpendicular
SS i_ndi_cates stanc!a_rd 2.0-_inch_ diameter split spoon sampler 3 CA indicates calcite to the core diameter.
MC indicates modified California sampler Fe indicates iron N, is not applicable (NA) for core samples, Shelby tubes,
SH indicates 3.0-inch diameter Shelby tube CL indicates clay and MC samples.




‘Borehole  SF3-3

GEOLOGIC LOG OF DRILL HOLE NO. DHO09-3 SHEET 1 OF 1
FEATURE: Spanish Fork Canyon Pipsline PROJECT: Utah Lake Drainage Basin System STATE: Utah
LOCATION: Reach3 COORDINATES: GROUND ELEVATION:
BEGUN: 2/18/09 FINISHED: 2/19/09 TOTAL DEPTH: 40.3 ANGLE FROM HORIZONTAL: -80.0 AZIMUTH: —
DEPTH AND ELEV OF WATER DEPTH TO BEDROCK: n/a HOLE LOGGED BY: D. Nielsen
LEVEL AND DATE MEASURED: Y. REVIEWED BY: . Terry
= > a3 E | & '
NOTES AR FHEBERE CLASSIFICATION AND

L |R= dIeEG|% | o [2]8 ok

w (5] - w| v

8 |R5|=S[REF|22| 3 |=|=|8| 2 PHYSICAL CONDITION

(0] @ |» g__x 5 8 8
Purpose of Hole: 0 a(CL)s 0.0to 1.5 ft. g(CL)s: 15% gravel 20% sand; Total fines are 65%.
Determine the stratigraphy, 1 Ql | 4 |3 6520115 ] Gravelly Lean Clay with Sand g(CL)s Visually classified as about 65%
collect samples, and perform SPT 4 J fines with medium plasticity; about 20% fine to coarse, subangular to
sampling. subrounded sand; about 15% fine, subangular to occasionally subrounded
1 7 gravel; dark brown (10YR 3/3); moist, some grass roots; strong reaction

Drilled By: - . wnth HCl. Field sample #1.
U. S. Bureau of Reclamation 47 =3 651201 15| aws _| ; g ] ota
Regional Office Drill Crew, 5 7 Gravelly Lean Clay with Sand g(CL)s. Vlsually classified as about 65%

Jeff VanAusdal, driller. . - fines with medium plasticity; about 20% fine to-coarse, subangular to
. ' subrounded sand; about 15% fine, subangular to occasionally subrounded
Drill Equipment: gravel; dark brown with brown mottling (7.5 YR 4/4); soft to medium stiff,
CME 75 - - moist; strong reaction with HC!, Field sample #2.
Truck-mounted drill rig.

12 ' (GM)s 8.8 to 10.3 ft. (GM)s: Silty Gravel with Sand (GM)s: Possible cobbles;
DRILLING METHOD: 10— 73 |Refusal - pale brown (10YR 6/3), slightly moist to moist, dense, broken gravels in
Augered from 0.0 feet to 40.3 . \\__sampler; strong reaction with HCl. Field sample #3.

feet using 4 1/4 inch 1.D. hollow
stem augers and conducting - -
Standard Penetration Tests (SPT)
with a 1.0 foot cleanout interval
between tests with CME sampler. 1 E

7 13.8 to 15.3 ft. (SM): 85% sand; Total fines are 15%. Silty Sand (SM):
SPTs use a 140 Ib. hammer, 15— 87 71 ] 15 | 85 M Visually classified as about 85% fine sand; about 15% nonplastic fines;
30-inch drop, and a SPT split brown (10YR 5/3), slightly moist to moist, medium dense; strong reaction
spoon sampler (1.375-inch ID.). 7 7 with HCl. Field sample #4. ' ' /—

Hole Completion:
No installation. B -

5 (sM) 18.8t0 20.3 ft. _ (SM): 85% sand; Total fines are 15%. Silty Sal}d (SM)
20— 93 7 1585 — Visually classified as about 85% fine sand; about 15% nonplastic fines;
' brown (10YR 5/3), slightly moist to moist, medium dense; several weak

7 7 horizontal bedding planes, space between bedding planes approximately
1.5 to 3.0 inches; strong reaction with HCI. Field sample #5.

. 4 (ML) 7 23.81t0 25.3 ft. S(ML): 40% sand; Total fines are 60%. Sandy Siit s(ML):
25— 93 13 60 | 40 - Visually classified as about 55% to 60% nonplastic fines; about 35% to

- 40% fine sand; brown (10YR 5/3); occasional weak bedding planes; some
Fe staining; strong reaction with HCl. Field sample #6..

6 (M) 7 28.8 to 30.3 ft. (SM): 85% sand; Total fines are 15%. Silty Sand (SM):

30— 87 o1 15185 — Visually classified as about 55% to 60% nonplastic fines; about 35% to
40% fine sand; pale brown (10YR 6/3); homogeneous, medium dense,

moist; strong reactlon with HC). Field sample #7..

(sM) 33.8t0 35.3 ft. (SM): 85% sand; Total fines are 15%. Silty Sand ((SM):
35— 80 1585 - Visually classified as about 85% predominantly fine to coarse, subangular
| i \ to subrounded sand; about 15% nonplastic fines; trace of fine, subangular /

Nl

gravel; brown (10YR 5/3), homogeneous fabric; maximum size fine gravel;
strong reaction with HCl. Field sample #8.

(sM) 38.8t0 40.3 ft. (SM): 85% sand; Total fines are 15%. Silty Sand (SM):
15185 — Visually classified as about 85% predominantly fine to coarse, subangular
to subrounded sand; about 15% nonplastic fines; trace of fine, subangular,
sometimes platey gravel; brown (10YR 5/3) some weak horizontal bedding,
moist, medium dense; maximum size, fine gravel; strong reaction with HCI,
i ] Field Sample #9.

40— 100

TEST SPTLOG ULS - SPANISH FORK CANYON PIPELINE.GPJ BOR_UTAH.GDT 3/6/2009 4:10:57 PM

COMMENTS:

- Ca = Calcium carbonate

deg = degrees

Fe = Iron oxide

|. D. = Inside diamster

Q. D. = Outside diameter

RQD = Rock Quality Designation

PPo = Pennsylvanian Permian Oquirrh Formation

Note: Alpha-numeric descriptors for discontinuities and RQD are from U. S. Bureau of
Reclamation, Engineering Geology Field Manual, Second Edition, Volume 1, 1998

Date Plotted: 3/6/09 Time Plotted: 04:10 PM
SHEET 1 OF 1\ DRILL HOLE DH09-3
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UDOT BORING LOG 093-81582 B.GPJ UDOT.GDT 4/16/09

RECORD OF BOREHOLE SF3-4 ELEVATION: 4798 LOGGED: L. Bowden
es INCLINATION: -90 DRILLING DATE: 2/20/2009
PROJECT: Spanish Fork Canyon Pipeline DRILL RIG: CME75 DATUM: CHECKED: N. Dessenberger
PROJECT NUMBER: 093-81582B DRILLING CONT'R: USBR AZIMUTH: N/A DATE: 4/10/2009
LOCATION: Spanish Fork, UT DRILLER: J. VanAusdal COORDINATES: N:7,199,788.93 E: 1,615,576.06
] SOIL PROFILE SAMPLES DRLLRUN' | RaD " | FRACT. ANGLE 2 LENGTHIN | -
I . z|lw| g |2 We ®
z |G|z x 2|2(|a]2 o [Blz2|2|2
w =
E§§59m ﬁo&.’: z T sl |z]|< Bzoggg
I-IJC(D"”I(D(_) mmEo:Eom '(3 mgowoggg :‘ao o
a7l 2% 3 DESCRIPTION 2 2 SeeE =9 =|0|lzlE|l2|2|3 (212 22 |wl|E|5|2
T|E |22 S| &9 | Q€78 & v1s|Elal|le|8|9|38| B |28 |3]|¢E
Sl |o z| 2o |¢ 2 - e |4 Q lo|a|2
i o |8 [ m =|2|2|8
0.0-1.0
Loose, medium brown, Silty
medium-grained SAND (SM), some
Gravel, moist.
[ALLUVIUM]
1.0-25.0
Compact to loose, light to medium brown,
Silty fine-grained SAND (SM), wtih 2-thick SPT35-
Sandy Clay lenses, moist to wet. S1 5.0 1.5
[LACUSTRINE] | 555 |1
—)_N=10
e Perched groundwater layer at 8.5'. SPT85-
& o | L
o S-2 10.0 -
=) 9.5-10' - Clayey SILT lens. 56,7 1.
< —_N=13
=
i
=
2
=
o]
-
-
[]
T
. SPT 13.5 ]
g s3| 150 |15
2 532 |1
~ N=5
a
<
SPT 185 -
s4| 200 |13
6,56 |1
20-24' - Clayey SILT lenses. — \_N=11
SPT 23.5 -
ss5| 250 |13
6,69 |15
Boring completed at 25 . N=15
NOTES:
! N, indicates corrected N value ? Horizontal = 0 “ Mindicates point load test performed perpendicular
SS i_ndi_cates stanc!a_rd 2.0-_inch_ diameter split spoon sampler 3 CA indicates calcite to the core diameter.
MC indicates modified California sampler Fe indicates iron N, is not applicable (NA) for core samples, Shelby tubes,
SH indicates 3.0-inch diameter Shelby tube CL indicates clay and MC samples.




APPENDIX C

LABORATORY TEST RESULTS

May 2009 Golder Associates 093-81582B

1:\09\81582B10400\09381582B CUWCD-SpanFrkCyn RPT-FNL 30APR09.docx



NOTES FOR COLORADO ANALYTICAL LABORATORIES, INC.
ANALYTICAL RESULTS

o The following data provides pH and resistivity test results for selected soil
samples. Of the attached data report, only the data for “S8 GAI-9 38.5-40 Ft
Borehole Report Name: S8 SF3-2 38.5-40 Ft.” applies to the Spanish Fork
Canyon Pipeline — Reach 3.

May 2009 Golder Associates 093-81582B

1:\09\81582B10400\09381582B CUWCD-SpanFrkCyn RPT-FNL 30APR09.docx



February-09 093-81582B.0001
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, C117, C136, D4318

PROJECT NAME: CUWCD/Spanish Fork Canyon - Reach 3

SAMPLE ID: S-2, SF3-2 Depth (ft): 8.5-10.0
TYPE: Bag

100 12" 3 2 KQ)IA" 38" #4 #10 #20  p40 #60 #100 000

90 \\

80

w
% 70
P 60 \
a
S 50
s N
i 40
n .\\\
e

g e

30 ~e.

-\\
Ne

20

10

0 L

100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse Fine Coarse Medium Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
(mm) % Passing Classification Percentage

| 12 N | N4 ’N | 1nnn | | |
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