REV 1 Final Boring B-401

PROJECT NO. 10-4310

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, HQ
DRILLING CO. Terracon
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E 3 0.0-1.5 ft Silty sand, (sm), 60% sand, fine; 40% fines, low plasticity, low
747.0 ER 1{%;1 toughness; maximum grain size = 1 inches, moderate yellowish brown
310 3 73% (10YR 5/4), moist, very loose, trace gravel sm
7468 3 1.5-3.0 ft Silty sand, (sm), 60% sand, fine to medium; 30% fines, low
3205 s 5{2;)5 plasticity, low toughness; 10% gravel, fine, angular, flat, soft hardness;
E 3 87% maximum grain size = 0.2 inches, grayish orange (10YR 7/4) and dark gray sm
7454 a0 (N3), moist, medium dense, intermixed pieces of shale.
E 3 3.0-4.5 ft Silty sand, (sm), 60% sand, fine; 30% fines, low plasticity, low
7443 333 1582;22 toughness; 10% gravel, fine, angular, flat, soft hardness; maximum grain
3 40 3 100% size = 0.1 inches, moderate brown (5YR 4/4), moist, dense, intermixed sm
E 3 R pieces of shale, easily broken.
743G g W 4.5-7.5ft SILTY, CLAYEY GRAVEL WITH SAND, (GC-GM), 49.35% gravel,
3 50 3 sS4 13'%')10 .' fine to medium, subrounded to subangular, soft hardness; 34.69% sand,
3 E 100% fine to medium; 15.96% fines, low plasticity, medium toughness; maximum
742¢ 3 . grain size = 1.0 inches, light brown (5YR 5/6) to grayish orange (10YR 7/4), .
3603 * moist, medium dense oM
33 11-10-8 ’,
741.6_ 3 s5 (18) o
3 7.0 5 100%
7 = o
E E | M
7408 3 7.5-9.0 ft Grayish yellow (5Y 8/4) and dark gray (N3), dry, medium dense,
3 80 3 S5 7{?;;)0 moderately to intensely weathered shale, solid pieces, soft to medium
E E 100% hardness.
739.0 3
3 9.0 3
E E 9.0-10.0 ft Silty sand with gravel, (sm), 60% sand, fine; 20% gravel, fine to 9.0-10.0 ft., ST-1,
7380 3 ST 100% medium, subangular, medium hardness; 20% fines, medium plasticity, low sm down pressure of
31003 toughness; maximum grain size = 0.2 inches, dark yellowish orange (10YR 750 psi
3 3 112126 6/6), moist
731.8 3 s7 (@7) 10.0-11.5 ft Silty sand, (sm), 60% sand, fine; 30% fines, medium plasticity, sm
31103 93% low toughness; 10% gravel, fine to medium, subangular, medium hardness;
3 3 maximum grain size = 0.5 inches, moderate yellowish brown (10YR 5/4), I
7368 120 3 o8 moist, dense, pieces of moderately weathered shale, iron oxide staining.
3 Jss (14) 11.5-13.0 ft Silty sand with gravel, (sm), 50% sand, fine to medium; 30% sm
7350 E 87% gravel, fine to medium, subangular, medium hardness; 20% fines, medium
313,03 plasticity, low toughness; maximum grain size = 0.25 inches, grayish —
E 3 orange (10YR 7/4) and light greenish gray (5GY 8/1), moist, medium
738 3 s 5‘(1227‘)15 dense, pieces of moderately to intensely weathered shale.
31407 93% 13.0-14.5 ft Silty sand, (sm), 60% sand, fine to medium; 30% fines, medium sm
3 3 plasticity, low toughness; 10% gravel, fine to medium, subangular, medium I
733.G E hardness; maximum grain size = 0.3 inches, dark yellowish orange (10YR
31503 10-14-16 6/6) and yellowish gray (5Y 7/2), moist, medium dense, small, fissle pieces
3 38-10 ge/l of moderately to intensely weathered shale dark gray (N3) and yellowish sm
732.4 E gray (5Y 7/2).
ERE 14.5-16.0 ft Silty sand with gravel, (sm), 40% sand, fine; 40% fines, low Decomposed shale
7316 E [ 7-1;517 plasticity, no dry strength, low toughness; 20% gravel, fine, subrounded; sm starting at
34703 s(37°/3, maximum grain size = 0.3 inches, light brown (5YR 5/6) and yellowish gray approximately 16.0
3 3 (5Y 7/2), moist, medium dense, more small pieces of moderately to ft.
730 3 intensely weathered shale, some dark gray (N3), iron oxide staining.
318034, 14-34-50/5 16.0-17.0 ft Silty sand, (sm), grayish orange (10YR 7/4) and very light gray sm
3 3 100% (N8), dry, dense
7294 1003 17.0-18.9 ft Silty sand, (sm), yellowish gray (5Y 7/2) and grayish orange
37 3sa3| 505 (10YR 7/4), dry, very dense om
7288 1 ra |Lt00% | 18.9-19.0 ft Interval not sampled {_
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E 3 19.0-19.42 ft Silty sand, (sm), yellowish gray (5Y 7/2) and dark gray (N3), dry,
727.8 3 very loose
32103 19.42-29.5 ft SHALE, moderately hard, very intensely weathered, yellowish
3 3 gray (5Y 7/2) and dark gray (N3), very closely to closely fractured, no
7264 3 reaction to HCI, iron oxide staining
32203
3 3 R 90%
725G 1 (%)
32303
724 E
32403
723.(; E
32503 Fo7
1228 3
32603
md 3
32703 R2 100%
A &%)
720. E
32803 27.8-29.5 ft Joint, R.D. = 90°, 70°; filling: clay; surface: rough, undulating;
é E iron oxidation on fracture faces. Fracture set #F-1.
719. 3
329.03
718G 3 29.5-34.5 ft SHALE, moderately hard, fresh, dark gray (N3), very closely to
33003 moderately fractured, no reaction to HCI, iron oxide staining, intensely
717 (; 3 weathered section from 29.8 to 31.3 ft., yellowish gray (5Y 7/2).
33103
716_& E 31.3-33.4 ft Joint, R.D. = 0°, closely spaced; filling: slightly weathered;
33203 R3 (880/4,) D7 surface: slightly rough, planar, slightly weathered. Fracture set #F-2.
3 E 26%
7158 3
33303
4@ 3
33403
73q 3 34.5-39.5 ft SHALE, interbedded, moderately hard, fresh, dark gray (N3),
33003 closely to moderately fractured, no reaction to HCI, iron oxide staining
712_(; 3 34.5-38.7 ft Joint, R.D. = 50°, 75°, closely spaced; filling: slightly weathered; SC-1 35.4-36.2 at
3360 E surface: moderately rough, slightly weathered. Fracture set #F-3. 15:32 on 4/12/10.
md 3
33703 R4 100%
E E (46%) FD5
7100 E
33803
7006 3
33903
7084 1 Rs FD5 ==  39.5-40.1 ft Joint, R.D. = 0 to 20°; surface: slightly rough. Fracture set #F-4.
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E 3 39.5-64.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
707_é E moderately fractured, no reaction to HCI, iron oxide staining
34103 40.1-40.8 ft Joint, R.D. = 75°; filling: slightly weathered; surface: slightly
E E rough, slightly weathered; iron oxide on fracture surfaces. Fracture set
7068 3 #F-5.
F4204 40.8-41 ft Joint, R.D. = 0° to 20°; Fracture set #F-6.
E 3 RS 102% ED5 41.6-41.8 ft Joint, R.D. = 60°; Fracture set #F-7.
7058 3 (44%) 41.9-44.2 ft Joint, R.D. = 10°; Fracture set #F-8.
34303
7040 E
34403
7034 3
34507
3 3 45.2-46.5 ft Joint, R.D. = 45° to 90°; filling: slightly weathered; surface:
702'% 460 3 moderately rough, undulating, slightly weathered; fracture begins at 45°,
3773 progesses to 90° and retuns to 45°, iron oxide staining on fracture surfaces.
3 3 Fracture set #F-9.
701.0 E
34703 R6 100%
E : (53%) FD3
700¢ 3 47.5-49.5 ft Joint, R.D. = 30°, closely spaced; surface: smooth, planar.
34803 Fracture set #F-10.
6o9.d 3
349.0 3
698'(2 500; 49.6-49.8 ft Joint, R.D. = 65°; surface: moderately rough, planar. Fracture set
E - #F-11.
697.4 3 50.4-50.5 ft Joint, R.D. = 25°; surface: rough. Fracture set #F-12.
351.0 3
6964 3
35203 R7 100% | Fpe 51.7-52.2 ft Joint, R.D. = 70°; surface: moderately rough, undulating.
3 E (34%) Fracture set #F-13.
695.04 3 52.3-52.7 ft R.D. = 20°; surface: smooth, planar. Fracture set #F-14.
E 53'0§ 52.9-53.1 ft R.D. = 60°; surface: moderately rough, undulating. Fracture set
69 4(; 3 #F-15.
35403 53.6-53.7 ft Joint, R.D. = 0°; surface: rough. Fracture set #F-16.
e 3 53.8-54.2 ft Joint, R.D. = 75°; filing: moderately healed. Fracture set #F-17.
693G 3 54.5-54.9 ft Joint, R.D. = 100°; surface: slightly rough, undulating. Fracture
35503 set #F-18.
3 3 54.9-59 ft Joint, R.D. = 0° to 40°, closely spaced; surface: slightly rough,
692¢ 3 planar. Fracture set #F-19.
356.0 3
6014 3
35703 R8 100%
E E (46%) FD7
690.0 E
35803
689G 3
35903
688G 1 Ro FD6 59.5-64.5 ft Joint, R.D. = 0° to 20°, closely spaced; surface: slightly rough.
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EE Fracture set #F-20.
687.0 3
361.03
sse.é ; 39.5-64.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
36203 moderately fractured, no reaction to HCI, iron oxide staining
3 3 RO 100% | Fpe 60.4-63.6 ft Joint, R.D. = 50°-55°, widely spaced:; filling: totally healed.
3 3 (44%)
685.4 E
36303
6844 E
36403 SC-2 63.85-64.5 ft.
3 3 at 10:24 on
6838 3 64.5-69.5 ft SHALE, moderately hard, fresh to moderately weathered, dark 4/13/10.
3 65'0§ gray (N3), closely fractured, no reaction to HCI, iron oxide staining,
3 E becomes moderately weathered from 65.9 ft., shale beginning to weather
682 3 into clay yellowish gray (5Y 7/2) but still intact, all broken/fractured surfaces
36603 with iron oxide staining.
631_(; 3 64.5-69.5 ft Joint, R.D. = 0° to 20°, closely spaced; filling: slightly weathered;
3670 3 r10 (100;/; Fba surface: slightly rough, planar, slightly weathered. Fracture set #F-21.
3 E 22%
680G 3
36803
6704 3
369.0 3
6789 E 69.5-74.5 ft SHALE, moderately hard, moderately weathered, dark gray (N3),
37003 closely fractured, no reaction to HCI, iron oxide staining, moderately to
3 3 intensely weathered, shale beginning to weather into clay, yellowish gray
677.¢ 3 (Y 7/2), breaking apart in places, becomes intensely weathered at 72.7 ft.,
3710 3 quartz filled fracture 72.7-74.5 ft.
6768 3
37203 R-11 100%
E E (%) FD8
675.0 E
37303 72.7-76.1 ft Joint, R.D. = 70°, closely spaced, moderately open; filling:
E 3 moderately healed, thin quartz, moderately weathered; surface: rough,
674.0 3 moderately weathered. Fracture set #F-22.
37403
673G E 74.5-79.0 ft SHALE, interbedded, moderately hard, moderately weathered,
37503 dark gray (N3), closely fractured, no reaction to HCI, iron oxide staining,
3 E moderately to intensely weathered, shale beginning to weather into
6724 3 yellowish gray (5Y 7/2) clay, quartz filled fracture 75.2-76.1 ft., shale
E 760 E becomes fresh to slightly weathered from 76.1 - 79.0 ft.
3 3 76.1-79 ft Joint, R.D. = 20° to 45°, closely spaced, slightly open; iron oxide
671 I R12| 100% |ppg staining on fracture surfaces. Fracture set #F-23.
37703 (24%)
6704 3
37803
669G 3
379.03
3 E ) 79.0-84.5 ft SHALE, moderately hard, fresh, dark gray (N3), closely fractured,
eesd 1 (12(23/0/") FD6 no reaction to HCI, iron oxide staining
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E 3 79.1-80.15 ft Joint, R.D. = 10°; surface: slightly rough, planar. Fracture set
667.(5 3 #F-25.
38103 79.6-80.1 ft Joint, R.D. = 60°; surface: moderately rough, undulating.
3 3 Fracture set #F-24.
666.0 3 79.0-84.5 ft SHALE, moderately hard, fresh, dark gray (N3), closely fractured,
382,03 no reaction to HCI, iron oxide staining
3 3 RA3 | 100% | ppg 80.3-81.7 ft Joint, R.D. = 70°; filling: slightly weathered; surface: moderately
665.0 E (24%) rough, planar, slightly weathered. Fracture set #F-26.
EE 82.9-83.2 ft Joint, R.D. = 0°; Fracture set #F-27.
664(; 3 83.2-84.3 ft Joint, R.D. = 85 filling: moderately healed, very thin calcite,
T 3 slightly weathered; surface: slightly weathered. Fracture set #F-28.
663G 3 84.5-89.5 ft SHALE, moderately hard, fresh, dark gray (N3), closely fractured,
38503 no reaction to HC, iron oxide staining, moderately weathered from
3 E 86.8-87.85 ft., shale beginning to weather into yellowish gray (5Y 7/2) clay,
6624 8602 breaking apart in places, quartz filled fracture 85.7-86.5 ft., 75°.
33 84.5-85.6 ft R.D. = 10° to 20°; surface: slightly rough, planar. Fracture set
661G 3 #F-29.
387.03 R14 100% | gp7 85.7-86.5 ft Joint, R.D. = 70°, slightly open; filling: partly healed, very thin
3 E (0%) quartz, slightly weathered, moderately hard; surface: rough, slightly
660.0 E weathered; fracture healed 85.7-86.0 ft., broken open/unhealed 86.0-86.6
38803 ft., iron oxide staining. Fracture set #F-30.
3 3 87.85-88.3 ft Joint, R.D. = 70°; filling: moderately healed, very thin; iron
659.0 E staining within fracture. Fracture set #F-31.
389,03 88.5-88.8 ft Joint, R.D. = 10°; surface: smooth, planar. Fracture set #F-32.
3 3 88.9-89.4 ft Joint, R.D. = 65°; surface: slightly rough, planar. Fracture set
6580 #F-33.
39003 89.5-94.5 ft SHALE, moderately hard, fresh, dark gray (N3), widely fractured,
3 3 no reaction to HCI, iron oxide staining, moderately weathered shale
657. 3 89.5-89.7 ft., calcite healed fracture 93.8-94.1 ft., trace pyrite on healed
39103 fracture. SC-390.8 - 92.10 at
656_(; 3 89.5-90.8 ft Joint, R.D. = 10°; surface: smooth, planar. Fracture set #F-34. 11:20 on 4/14/10.
39203 R15 | 100%
E E (92%) FD3
655.0 E
39303
654.0 E
39403 93.8-94.1 ft Joint, R.D. = 60°, moderately open; filling: totally healed, very thin
E E calcite, fresh, moderately soft; surface: fresh. Fracture set #F-35.
653. E
g 95.0 3 94.5-99.5 ft SHALE, moderately hard, fresh, dark gray (N3), very widely to
E E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
652.0 3 throughout sample.
96,03 95.3-95.4 ft Joint, R.D. = 0°; surface: smooth. Fracture set #F-36.
6514 3
39703 R16 | 100%
E 3 (100%) FD1
650.0 E
39803
640G 3
39903
48 3 Ry o1 99.5 ft., Sample
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E 3 99.5-241.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very mechanically
647.0 E widely fractured, no reaction to HCI, trace fossils and pyrite throughout broken while
3101.03 sample. being removed
3 3 from core
646.0 3 101.3-101.6 ft Joint, R.D. = 55°; surface: slightly rough, planar. Fracture set catcher.
3102.03 #F-37.
E JRAT | 100% | Epy
6450 E (100%)
3103.03
o4d 3
3104.03
6430 3
3105.03
602G -
3106.03
oa1d 3
3107.03 R18 | 100%
E 3 (100%) FDo
640 3 107.5-108.4 ft Joint, R.D. = 80°; filling: totally healed, moderately thin calcite,
5108'05 fresh, soft; surface: fresh; u-shaped fracture. Fracture set #F-38.
6300 3
3109.03
6384 3
3110.03
63764 3
3111.03
6364 3
3112.03 R-19 100%
ERNNE (o) |0
6350 3
3113.03
634d 3
3114.03
633G -
3115.03
6320 E
3116.03
6314 3
3117.03 R20 100%
ERE (100%) |
630.0 E
3118.03
629G 3
3119.03
3 E 119-120 ft Joint, R.D. = 75°, closely spaced, slightly open; filling: totally
628.0 E R-21 F0o healed, moderately thin calcite, fresh, moderately soft; surface: fresh; two
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E 3 relatively parallel, u-shaped vertically, totally healed with calcite fractures.
6278 3 Fracture set #F-39.
3121.03 99.5-241.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
3 3 widely fractured, no reaction to HCI, trace fossils and pyrite throughout
6266 3 sample.
3122.03 "
3 1 R21 100% | Fpo
6258 (100%)
3123.03
6243 E
3124.03
623é ; 124.25-124.3 ft Joint, R.D. = 5°; filling: totally healed, very thin calcite,
= 125.03 moderately soft. Fracture set #F-40.
6224 E
3126.03 125.8-126.55 ft Joint, R.D. = 70%; filling: totally healed, very thin calcite, fresh,
E E moderately soft; surface: fresh; u-shaped vertical fracture, discontinuous in
6216 7 places. Fracture set #F-41.
3127.03 R22 9%% | Fpo
i3 (%6%)
620.0 3
$128.03
6104 3
3129.03
618G 3 129.5ft, Drillers
3130.03 having difficult
3 3 time retrieving core
617.¢0 3 collector, fractures
313103 130.9-131.4 ft Joint, R.D. = 45°; surface: slightly rough, planar. Fracture set in sample probably
3 3 HF-42. mechanical.
R N N 131.6-133.1 ft Joint, R.D. = 70°; filling: totally healed, very thin calcite, fresh,
E R (87%) FD2 moderately soft; surface: fresh; fracture/healing distorted, not
6150 3 continuous/interrupted, u-shaped vertical. Fracture set #F-43.
313303
o14d 3
3134.03
613G -
3135.03
612_(; 3 135.3-135.4 ft Joint, R.D. = 10°, very closely spaced; surface: slightly rough,
F136.03 planar. Fracture set #F-44.
6114 3
3137.03 R-24 100%
E 3 (100%) FD1
610.0 E
3138.03
609G 3
3139.03
608.(% ; R-25 FD1
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E 3 99.5-241.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
607.0) 3 widely fractured, no reaction to HCI, trace fossils and pyrite throughout
314103 sample. SC-4140.9 - 141.9
3 E ftat 11:00 on
606.0 3 4/20/10.
3142.03 \
3 JR25 | 100% | ppyg
605G 3 (66%)
3143.03
604.0 E
3144.03
6034 3
3145.03
602G -
3146.03
601d 3
3147.03 R-26 96%
E : (96%) FDO
600.4 E
$148.03
s00d 3
3149.03
5084 3
3150.03
50784 3
3151.03
5064 3
315209 R27 | 100%
ERNNE (o) |0
5050 E
315303
s04d 3
3154.03
593G -
3155.03
502.0 E
3156.03
5014 3
3157.094 R28 | 100%
ERNE (100%) |
5900 E
3158.03
5696 3
3159.03
588.(; ; R-29 FDO
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

- COORDINATES -
z 4 Z o |w o | w o
f—fc T 80' s 2 |BE| 2 N. 340123.51 ft E. 2405131.34 ft g
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & 9
<X (@]
m S5z %2 |- DESCRIPTION §
E 3 99.5-241.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
587.0) 3 widely fractured, no reaction to HCI, trace fossils and pyrite throughout
3161.03 sample.
586.0 ;
3162.03
E 3 R29 98% EDO 162-162.1 ft Joint, R.D. = 20°; filling: totally healed, moderately thin calcite,
58503 3 (96%) fresh, moderately soft; surface: fresh. Fracture set #F-46.
3163.03
584. E
3164.03
5830 3
5165.05
582G -
3166.03
ss1d 3
1167.03 R-30 100%
E 3 (100%) FDO
58066 3
$168.03
5704 3
5169.05
5786 3
317003
57784 3
3171.03
5764 3
1172.03 R-31 100%
ERNNE (100%) | 0
5754 3
317303
s74d 3
3174.03
573G -
317503
572.8 E
3176.03
514 3
3177.03 R32 100%
ERE (too%) | 7P
570.0 E
317803
5608 3
3179.03
568.(; ; R-33 FDO
DATE STARTED: 4/12/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky
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DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

- COORDINATES -
= x 2 9 W, |y o
,(—3: T Sd « g BZ| 2 N. 340123.51 ft E. 2405131.34 ft g
AN 2| sy |FRo| &
E glas |2 z §<”§ 2 122] 8 GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
u s |g & |* DESCRIPTION 2
E 3 99.5-241.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
567.0) 3 widely fractured, no reaction to HCI, trace fossils and pyrite throughout
3181.03 sample.
566.0 ;
3182.03 "
E JR33| 100% | gy
5656 3 (100%)
3183.03
564.0 E
3184.03
5630 3
3185.03
562G -
3186.03
so1d 3
3187.03 R34 | 100%
E 3 (100%) FDo
560.66 3
$188.03
5504 3
3189.03
558G 3 Short, 2.0 ft run, due
319003 to drillers removing
3 I Rr35| 75% casing advancer
557.G 3 (75%) FDo
3191.03
5564 3
3192.03
e
3193.03 192.7-193.2 ft Joint, R.D. = 75°, very closely spaced; surface: slightly rough,
E E planar. Fracture set #F-47.
554. 3
3194.03 R-36 100%
S ©3% |
553. 3
3195.03
3 3 SC-5195.0- 196.5 ft
552_é g at 10:30 on
E 196.03 4/21/10.
5514 3
3197.03
5508 3
3198.03 "
E JR37 | 100% | ppy
5498 (64%)
3199.03
5480 E
DATE STARTED: 4/12/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky
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DRILL RIG: CME-55 (Truck)
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

= - COORDINATES _|
Z x 2 9 W, |y o
f—fc T 80' s 2 |BE| 2 N. 340123.51 ft E. 2405131.34 ft g
AN 2| sy |FRo| &
E eEe | z §<”§ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft * REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
w o | g = |° DESCRIPTION §
E 3 99.5-241.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
547.0 3 Ra7 100% widely fractured, no reaction to HCI, trace fossils and pyrite throughout
3201.03 % | sample.
3 3 200.6-200.9 ft Joint, R.D. = 60°; surface: slightly rough, planar. Fracture set
5466 3 #F-48.
320203
545G
3203.03
514G 3
320403 R38 | 100%
E 3 (100%) FDo
5430 3
3205.03
502G -
3206.03
sid 3
3207.03
s0d 3
3208.03
s394 3
3209.03 R-39 100%
E E (98%) FDO
538.0 E
3210.03
53784 3
3211.03
5364 3
3212.03
e
3213.03
534d 3
3214.03 R-40 100%
E E (100%) FDo
533G 3
3215.03
5320 E
3216.03
5314 3
3217.03
530_(; 3 217.3-218 ft Joint, R.D. = 80°, tight; surface: slightly rough, planar. Fracture
3218.03 set #F-49.
3 1 R41 98% | Fp1
529 (%8%)
3219.03
528.0 E
DATE STARTED: 4/12/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, HQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

- COORDINATES 4
z 4 Z o |w o | w o
,(—3: T 80' s g & 2 N. 340123.51 ft E. 2405131.34 ft g
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
m S5z %2 |- DESCRIPTION §
E 3 99.5-241.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
5273 3 R4t 8% widely fractured, no reaction to HCI, trace fossils and pyrite throughout
E E ° | FD1
3221.03 (98%) sample.
526 ;
322203
525G 1
3223.03
524 E
322403 R42 |  100%
E E (100%:) FDo
5230 3
3225.03
526 -
3226.03
sid 3
3227.03
508 3
$228.03
5104 3
3229.04 R43 98%
E E (98%:) FDO
518G 3
323003
51764 3
3231.03
5164 3
3232.03
5156 3
323303
514G S
323409 R44 | 100%
ERNE (100%) | °
513¢ 3
323503
512G E
3236.03
s11d 3
3237.03
5104 3
3238.03 "
E 3 R45| 100% |ppg
5004 3 (100%)
3239.03
508.0 E
DATE STARTED: 4/12/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, HQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

= COORDINATES _|
z x 2 o (Y, |y o
2olz=(0g| = € |BE| 2 N. 340123.51 ft E. 2405131.34 ft Q
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
E 3 99.5-241.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
507_(§ E 100% | Fpo widely fractured, no reaction to HCI, trace fossils and pyrite throughout
3241.03 (100%) sample.
506G 3 241.5-246.5 ft SHALE, interbedded, moderately hard, fresh, dark gray (N3),
324203 very widely fractured, no reaction to HCI, trace fossils and pyrite, slightly
3 3 more fossils than above concentrated into several layers (242.5-242.7 ft.,
505¢ 3 244.0 ft., 245.1-245.2 ft., 246.2 ft.).
3243.03
504.G E
324409 R46 |  100%
33 (100%) |0
503.0 3
3245.03
502G -
3246.03
s01g 3 246.5-251.5 ft SHALE, moderately hard, fresh, dark gray (N3), very widely
5247'05 fractured, no reaction to HCI, distinct fossil bands at 246.9-247.7 ft. and
500 (; 3 249.8-250.2 ft., trace fossils and pyrite throughout sample. SC-6 247.35 - 248.9
324803 ft. at 08:15 on
3 3 4/22/10.
499.0 E
324903 R47 | 100%
33 (100%) |0
498.0) E
3250.03
4978 3
3251.03
4068 3 251.5-266.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
3252.03 widely fractured, no reaction to HCI, fossil layers and trace pyrite throughout
3 3 sample.
495¢ 3
3253.03
404G 3
3254.09 R48 100%
R (100%) |0
493G 3
3255.03
4924 E
3256.03
401G 3
3257.03
400G -
3258.03 "
1 JRA| 100% e
4806 3 (100%)
3259.03
4884 E
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

= - COORDINATES _|
Z x 2 9 W, |y o
f—fz T 80' s 2 |BE| 2 N. 340123.51 ft E. 2405131.34 ft g
AN 2| sy |FRo| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
E 3 251.5-266.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3), very
437_@ 3 Rug 100% | Fpo widely fractured, no reaction to HCI, fossil layers and trace pyrite throughout
3261.03 (100%) sample.
486.0 ;
326203
485@ 1
3263.03
4848 E
3264.03 R50 | 100%
E 3 (100%) FDo
4830 3
3265.03
28 3
3266.03
481G 3 266.5-271.5 ft SHALE, moderately hard, fresh, dark gray (N3), very widely
5267'05 fractured, no reaction to HCI, fossil lenses, increasing toward bottom of
E 3 sample, trace pyrite.
480.0f 3
3268.03
a9d
3269.03 R-51 98%
E E (98%) FDO
478.0) E
3270.03
7@ 3
3271.03
4766 3 271.5-276.5 ft SHALE, moderately hard, fresh, dark gray (N3), very widely
3272.03 fractured, no reaction to HCI, trace fossils and pyrite, non-linear, wavy,
3 E calcite healed fractures at 272.2 and 272.75 ft.
475G 3 272.2-272.75 ft Joint, R.D. = 15°, closely spaced; filling: totally healed, very
5273'05 thin calcite, fresh, moderately soft; surface: fresh; fracture non-linear, wavy.
3 3 Fracture set #F-50.
4740 3
327404 R-52 100%
E E (100%) FDo
4736 3
3275.03
4728 E
3276.03
ang 3 276.5-281.5 ft SHALE, moderately hard, fresh, dark gray (N3), very widely
5277'05 fractured, no reaction to HCI, trace fossils and pyrite, 0.05 ft. thick totally
3 3 healed with calcite fracture at 277.3 ft.
470G 3 277.25-277.3 ft Joint, R.D. = 20°; filling: totally healed, moderately thick
5278'05 R53 | 100% | Fpo calcite, fresh, moderately soft; surface: fresh. Fracture set #F-51.
4690 3 (100%)
3279.03
4684 E
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DRILLING METHOD: 6" Solid Flight Auger, HQ
DRILLING CO. Terracon
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

= - COORDINATES -
Z 14 2 9 W, |y o
f—_’ 2T 8 ol = & [B&| = N. 340123.51 ft E. 2405131.34 ft g
AN 2| sy |FRo| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
E 3 276.5-281.5 ft SHALE, moderately hard, fresh, dark gray (N3), very widely
467, E 100% fractured, no reaction to HCI, trace fossils and pyrite, 0.05 ft. thick totally
328103 (100%) |0 healed with calcite fracture at 277.3 ft.
4660 3 281.5-286.5 ft SHALE, moderately hard, fresh, dark gray (N3), widely to very
328203 widely fractured, no reaction to HCI, trace fossils and pyrite, fractures totally
3 3 healed with calcite 282.2 ft., 283.5 ft., 285.8-286.5 ft.
465G 3 282.2-283.6 ft Joint, R.D. = 15°, widely spaced; filling: totally healed,
§283'0§ moderately thin calcite, fresh, moderately soft; surface: planar, fresh.
3 3 Fracture set #F-52.
464.0 3
328409 R54 | 100%
E E (100%) FDo
463.0] 3
3285.03
4624 E
3286.03 285.8-286.5 ft Joint, R.D. = 60°; filling: totally healed, very thin calcite, fresh,
E E moderately soft; surface: fresh. Fracture set #F-53.
461. E
(3237_05 286.5-291.5 ft SHALE, moderately hard, fresh, dark gray (N3), widely to very
E 3 widely fractured, no reaction to HCI, trace pyrite, wavy calcite-healed
4600 3 fracture, very thin, at 288.55 ft.
3288.03
4599 28007 Ress o2 288.55-288.6 ft Joint, R.D. = 25° filling: totally healed, very thin calcite, fresh,
Eoaae= (92%‘:) FDO moderately soft; surface: fresh; wavy. Fracture set #F-54.
4580 3
3290.03
4578 3
3291.03
E 3 291-291.1 ft Joint, R.D. = 25°; filling: totally healed, moderately thin calcite,
456.0 E fresh, moderately soft; surface: fresh. Fracture set #F-55.
329203 291.5-296.5 ft SHALE, moderately hard, fresh, dark gray (N3), closely to
E E widely fractured, no reaction to HCI, totally healed with calcite fracture-
455-(2 26302 zone, several irregular pieces of shale within healing, 294.3-296.5 ft.
i 3 SC-7 293.2-294.3 ft.
454'(2 204 0E R56 | 100% at 15:00 on
ERNE a oo%:) FDO 4/22/10.
4534 3 294.3-296.5 ft Joint, R.D. = 10°, 55°, moderately spaced; filling: totally
3295.03 healed, moderately thick calcite, fresh, moderately soft; surface: fresh.
E 3 Fracture set #F-56.
4528 3
3296.03
4518 3 296.5-301.5 ft SHALE, moderately hard, fresh, dark gray (N3), moderately to
5297'05 very widely fractured, no reaction to HCI, trace fossils and pyrite, totally
3 E healed with calcite set of fractures 297.0-298.7 ft., at 75°.
450G 3 297-298.7 ft Joint, R.D. = 75°; filling: totally healed, moderately thin calcite,
3298.03 R57 | 100% fresh, moderately soft; surface: fresh. Fracture set #F-57.
3 3 7o | FDO
4490 E (100%)
3299.03
4489 E
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

- COORDINATES _|
Z x 2 9 W, |y o
f—fc T 80' s 2 |BE| 2 N. 340123.51 ft E. 2405131.34 ft g
o @ 4 €S > |Fon| &
E el&s |2 z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
W o |3 = |© DESCRIPTION §
E 3 296.5-301.5 ft SHALE, moderately hard, fresh, dark gray (N3), moderately to
4478 E 100% very widely fractured, no reaction to HCI, trace fossils and pyrite, totally
3301.03 (100%) |0 healed with calcite set of fractures 297.0-298.7 ft., at 75°.
4469 E 301.5-306.5 ft SHALE, moderately hard, fresh, dark gray (N3), very widely
330203 fractured, no reaction to HCI, trace pyrite throughout sample.
3 3 301.93-301.95 ft Joint, R.D. = 07 filling: totally healed, very thin calcite, fresh,
445-(2 303 OE moderately soft; surface: planar, fresh. Fracture set #F-58.
wad 3
3304.09 R-58 96%
E E (96%) FDO
4430 3
3305.03
a2d 3
3306.03
a1g 3 306.5-356.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
5307'05 closely to extremely widely fractured, no reaction to HCI, trace pyrite.
4408 3
$308.03
104
4309.03 R59 | 100%
3 E (100%) FDo
4384 51002 309.55-309.6 ft Joint, R.D. = 10°; filling: totally healed, very thin calcite, fresh,
EE moderately soft; surface: fresh. Fracture set #F-59.
4378 3
3311.03
436G 3
3312.03
435G 3
3313.03
448 3
3314.03 R-60 100%
E E (100%) FDo
433G 3
3315.03
4328 ;
3316.03
3G 3
3317.03
304 -
3318.03 "
E 1 R61 94% | Fpo
4208 3 (64%)
3319.03
428 E
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

= - COORDINATES _|
= x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340123.51 ft E. 2405131.34 ft g
o @ 4 €S > |Fon| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
E 3 306.5-356.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
427_(§ 3 R 04% F0o closely to extremely widely fractured, no reaction to HCI, trace pyrite.
3321.03 (94%)
426§ 3 321.5-324 ft R.D. = 70°-80°, closely spaced; filling: totally healed, moderately
352203 thin calcite, fresh, moderately soft; surface: fresh; healed fractures
3 3 discontinuous in places. Fracture set #F-60.
4250 E
3323.03
4248 E
332403 R62 | 100%
ER (100%) | 0 324-324.1 ft Joint, R.D. = 15°; filling: totally healed, moderately thick calcite,
4234 3 fresh, moderately soft; surface: planar, fresh. Fracture set #F-61.
3325.03
28 3
3326.03
21d 3
3327.03
a0d 3
$328.03
sod 3
1329.03 R63 | 100%
3 E (100%) FDo
4180 E 329.35-329.85 ft Joint, R.D. = 0°, closely spaced; filling: totally healed, very
3330.03 thin calcite, fresh, moderately soft; surface: fresh. Fracture set #F-62.
E E 329.85-330.3 ft Joint, R.D. = 70°; filling: totally healed, very thin calcite and
417.8 E pyrite, fresh, moderately soft; surface: fresh. Fracture set #F-63.
3331.03
4168 E
19927 331.9-334.2 ft Joint, R.D. = 56, filling: totally healed, very thin calcite, fresh,
a 5& 3 moderately soft; surface: fresh; discontinuous. Fracture set #F-64.
N 332.9-335.7 ft Joint, R.D. = 10°, widely spaced; filing: totally healed, very thin
414 é E calcite, fresh, moderately soft; surface: fresh. Fracture set #F-65.
333403 R64 | 100%
E E (100%) FDo
413G 3
3335.03
4128 E
3336.03
a11g 3 336.5-337.2 ft Joint, R.D. = 85°; filling: totally healed, moderately thin calcite,
5337'05 fresh, moderately soft; surface: fresh. Fracture set #F-66.
3 3 337.2-337.33 ft Joint, R.D. = 15°, very closely spaced; filling: totally healed,
410'(2 138 0§ moderately thick calcite, fresh, moderately soft; surface: fresh; multiple
37773 Re5 98% tightly packed bands. Fracture set #F-67.
33 o) |P? 337.33-338.2 ft Joint, R.D. = 70°, very closely spaced:; filling: totally healed,
409'(2 139 0§ thin calcite, fresh, moderately soft; surface: fresh; zone of many healed
374 fractures, generally dipping 70 °, with irregular broken pieces of shale
é 3 within calcite healing.. Fracture set #F-68.
408@ 3 338.2-338.25 ft Joint, R.D. = 15°, very closely spaced; filling: totally healed,
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REV 1 Final Boring B-401

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340123.51 ft E. 2405131.34 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
EE thin calcite. Fracture set #F-69.
4078 I Rres| 9%
3341 03 (90%) Fb2
406.G ;
3342.05
3 3 338.3-338.7 ft Joint, R.D. = 75°, tight; surface: slightly rough, planar; probably
405.0 3 mechanically broken during retrieval. Fracture set #F-70.
3343.0 339.2-340.8 ft Joint, R.D. = 25°, moderately spaced; filling: totally healed, SC-8 342.8-344.0 ft.
3 3 very thin calcite, fresh, moderately soft; surface: smooth, planar, fresh. at 14:20 4/23/10.
404.0) E Fracture set #F-71.
334403 R66 | 100% | ppp 306.5-356.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
E E (100%) closely to extremely widely fractured, no reaction to HCI, trace pyrite.
403.0 3 341.5-342.2 ft Joint, R.D. = 75°; filling: totally healed, very thin calcite, fresh,
345.03 moderately soft; surface: fresh. Fracture set #F-72.
3 3 342.2-342.25 ft Joint, R.D. = 15°; filling: totally healed, thin calcite, fresh,
402.0) 3 moderately soft; surface: smooth, planar, fresh. Fracture set #F-73.
3346.05 343.3-346.5 ft Joint, R.D. = 20°, closely spaced; filling: totally healed, very
E 3 thin calcite, fresh, moderately soft; surface: smooth, planar, fresh; very thin
401.0 3 to clean, totally healed/calcite fractures dipping geneally at 70° within this
$347.03 zone. Fracture set #F-74.
E E 346.5-346.65 ft Joint, R.D. = 90°, very closely spaced; filling: totally healed,
400.0 3 moderately thick calcite, fresh, moderately soft; surface: smooth, planar,
3348.03 fresh; three vertical bands with broken, irregular, shale fragments within
3 E healing. Fracture set #F-75.
399.0 3
349.03 R67 98%
E E (90%) FDO
308G 3
3350.03 349.65-350.9 ft Joint, R.D. = 0°, moderately spaced; filling: totally healed,
E 3 very thin calcite, fresh, moderately soft; surface: planar, fresh; very thin to
397G E clean, calcite-healed fractures, starting below 350.9 ft., a nearly clean,
3351.03 calcite-healed fracture dipping at 65°, fades out at 351.1 ft.. Fracture set
3 3 #F-76.
3968 3
3352.03
3954 3
3353.03
3944 3
3354.04 R-68 100%
E E (100%) FDo
393@ 3
3355.03
302 E
3356.03
; E — Snapped wireline
3 3 pulling R-69
; E Changed drilling rig
E 3 to CME-550
ES- (Buggy),
3 3 description
3 E continues on next
3 p page
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DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, HQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955

BORING NO. B-401 SHEET 18 OF 23




REV 1 Final Boring B-401

PROJECT NO. 10-4310

- COORDINATES a
z [ 25 W, |y e}
2oz |0g| = g [BE| 4 N. 340123.51 ft E. 2405131.34 ft @
o @ 4 €S > |Fon| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
w 5 & = [ DESCRIPTION 2
E This description is for
4070 E the continuation of
334103 B-401 core sample
3 3 collection with
4060 3 CME-550 (Buggy)
342,03
405¢ 1
3343.03
VT S
3344.03
403G 3
3345.03
a02d 3
3346.03
w01d 3
3347.03
s00d 3
3348.03
3004 3
3349.03
384 3
350,03
3784 3
3351.03
364 3
3352.03
3954 3
353,03
3944 3
3354.03
393G -
3355.03
w28 -
3356.03
916 3 356.5-361.5 ft SHALE, moderately hard to hard, fresh, dark gray (N3), CME 550 (Buggy) rig
3357.03 extremely widely fractured, no reaction to HC, trace pyrite and calcite, in starts drilling at
3 3 some areas calcite showing secondary replacement by pyrite 356.5 ft on
390.G 3 4/28/10, switch
3358.03 . from HQ wireline
3 R (8202) FDO to NQ wireline at
389 3 361.5 ft.
3350.03
383.0 E
DATE STARTED: 4/28/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-401 SHEET 18 OF 23




REV 1 Final Boring B-401

PROJECT NO. 10-4310

= COORDINATES _|
z 14 2 8 W, |y o
25|z~ (9g| = g |5E| 2 N. 340123.51 ft E. 2405131.34 ft @
AN 2| sy |FRo| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
E 3 356.5-361.5 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
387.0) Er 8% extremely widely fractured, no reaction to HCI, trace pyrite and calcite, in
5361_05 ©8%) | 20 some areas calcite showing secondary replacement by pyrite
386G 3 361.5-381.0 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
3%62.03 widely to extremely widely fractured, no reaction to HCI, trace pyrite to
3 3 zones with trace to moderate amounts of pyrite (366.9-367.8 ft.), trace
3854 2630 calcite showing secondary replacement by pyrite, oily sheen on surface
e U LS v 363.6-363.61 ft Bedding plane separation, R.D. = 10°; filling: totally healed,
E ’ 3 ° very thin calcite, fresh; surface: fresh.
383@ 3
3365.03
382G -
3366.03
3 3 FD1
381@ 3
367.03
30d 3
$368.03
3 qR71| 9%
379G 3 (99%)
369.03
a8d 3
3370.03
7@ 3
3371.03
376G 3
3372.03
a5d 3
3373.03
3 qRr72| 100%
3749 3 (100%)
3374.03
373G -
3375.03
3728 ; FDO
3376.03
g 3
3377.03
3704 3
3378.04 R-73 | 100%
R (100%)
369G 3
3379.03
368.0 E
DATE STARTED: 4/28/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-401 SHEET 19 OF 23




REV 1 Final Boring B-401

PROJECT NO. 10-4310

- COORDINATES _|
S x 2 9 W, |y o
f—zc T 80' « g BZ| 2 N. 340123.51 ft E. 2405131.34 ft g
AN 2| sy |FRo| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & »
<X | O g
W o | g = |° DESCRIPTION §
: E R-73| 100%
367.(% o (100%) | 0
i 3 381.0-396.0 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
366.0 E extremely widely to widely fractured, no reaction to HCI, trace pyrite, oily
3382.03 sheen on rock surface, trace calcite replaced shells
365G
3383.03
3 qRr74| 100%
sead 3 (00%) | !
3384.03
38 o 384.6-384.65 ft Bedding plane separation, R.D. = 10°; filling: not healed;
33 surface: smooth, planar; slickensides on bedding plane surface.
3628 3
3386.03
w1d 3
3387.03
04 3
$388.03
: IRrR75| 100%
359G 3 (100%)
3389.03
384 3
3390.03
378 3
3391.03
3564 3
3392.03
350 3
393.03 FDO
3 qRr6| 100%
B4G 3 (100%)
3394.03
353G -
3395.03
352 E
3396.03
3 3 396.0-411.0 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
351.0) E extremely widely fractured, no reaction to HCI, trace pyrite and calcite
3397.03
3504 3
3398.04 R-77 | 100%
E 3 (100%)
3498 3
3399.03
348.0 E
DATE STARTED: 4/28/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-401 SHEET 20 OF 23




REV 1 Final Boring B-401

PROJECT NO. 10-4310

- COORDINATES -
= 14 2 9 W, |y o
f—f: EA 80' o3 g %p— = N. 340123.51 ft E. 2405131.34 ft g
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & a
<X (@]
w o |2 DESCRIPTION §
E 3 . 396.0-411.0 ft SHALE, moderately hard to hard, fresh, dark gray (N3), SC-9, 399.9-401.0
arg R (1880//‘;) FDO extremely widely fractured, no reaction to HCI, trace pyrite and calcite ft, 4/28/10, 1450
5401.05
346 ;
3402.03
3458 3
3403.03
3 JRr7s| 100%
3448 (100%)
3404.03
u3d 3
5405.05
2@ -
3406.03 FDO
ad 3
3407.03
s0d 3
3408.03
3 JRr9| 100%
3390 3 (100%)
$409.03
338G -
3410.03
337 3
3411.03
3 3 411.0-420.0 ft SHALE, moderately hard to hard, fresh, dark gray (N3), widely
336 E fractured, no reaction to HCI, trace calcite
3412.03 411.3-411.4 ft R.D. = 36°; filling: not healed; surface: smooth, planar.
3350 3
3413.03
3 Jreo| 100%
3349 E (94%) FD1
3414.03
333G -
3415.03
332 E
3416.03
3G S
5417.05
304 3
3418.09 R -81 100%
i 3 (100%) |20
320G 3
3419.03
s S 419.6-419.61 ft Bedding plane separation, R.D. = 10°; filling: totally healed
DATE STARTED: 4/28/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-401 SHEET 21 OF 23




REV 1 Final Boring B-401

PROJECT NO. 10-4310

- COORDINATES o
z 4 25 W, |y o
2olz=(0g| = € |BE| 2 N. 340123.51 ft E. 2405131.34 ft Q
AN 2| sy |FRo| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 747.68 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
- & |a = [ DESCRIPTION &
E E calcite, fresh; surface: fresh.
i 3 - Bottom of Boring at 420.00 ft.-——
DATE STARTED: 4/28/10 NOTES:

DATE FINISHED: 4/28/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-401 SHEET 22 OF 23




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
S x 2 9 W, |y o
f—fc T 80' s g |BZ| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
m S5z %2 |- DESCRIPTION §
E 3 —:f/ 0.0-1.5 ft Organic soil, (ol/oh), 95% fines, no dry strength; 5% gravel;
761 é ERY 2{355 — maximum grain size = 0.1 inches, dark yellowish brown (10YR 4/2), organic
3 10 3 40% - // odor, moist, no HCl reaction, spongy, with roots, little shale fragments ol/oh
3 3 —7/
760.G 3 1.5-15.0 ft SHALE, soft, decomposed to very intensely weathered, medium
3203 o, 9‘(1216‘)15 light gray (N6) and medium dark gray (N4), no reaction to HCI, iron oxide
E 3 27% staining, changes to dusky yellow (5Y 6/4) at 7.9 to 8.8 ft
759.0 3
3303
33 9-12-14
758.0 1 s3 (26)
340 3 100%
757'% 5.0 ; 8-12-12
3 J s4 (24)
3 E 100%
756.(% 60 ;
33 789
755. 3 S5 (17)
3 7.0 E 100%
754'(2 8.0 E 9-9-11
3 3 S6 (20)
3 3 100%
753.9 E
3903
3 3 11-12-16
7520 J s7 (28)
31003 100%
751'(2 11.05 18-19-22
3 1 s8 @1)
E 3 100%
750.4 3
31203
33 222327
749.G 3 S9 (50)
31303 100%
748d 3
$14.0 3 22-27-32
3 3 s-10 (59)
3 3 93%
747.9) 150 3
ERN 3 15.0-27.7 ft SHALE, soft, decomposed to very intensely weathered, medium
746(; 3 light gray (N6) and medium dark gray (N4), very closely to closely fractured,
31603 no reaction to HCI, iron oxide staining, dusky yellow (5Y 6/4)
7450 E
317.03
3 IRrR1| 6% |rno
X 3 0%
744% 18.0 3 %)
7436 3
$19.03
7428 3
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 1 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= x £ o W, |y o
f—_’ sz 8 ol = & [B&| =2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
E glas |2 z §<”>‘ 2 122] 8 GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
W o |3 = |© DESCRIPTION §
E 3 15.0-27.7 ft SHALE, soft, decomposed to very intensely weathered, medium
741 é 3 light gray (N6) and medium dark gray (N4), very closely to closely fractured,
42103 no reaction to HCI, iron oxide staining, dusky yellow (5Y 6/4)
740.(% E
32203
I Ir2| 5% |rno
X E 0%
739% 2303 (©%)
7384 3
E 24.0 3
737.8 E
32503
736'% 26.0 3
735.8 9703 Fba SC-1, 26.65-27.5ft.,
3 3 13:00, 5/5/10
3 3 R3 100%
7348 2603 (a7) 77/, 27.7-28.0 ft Sandy lean clay, (cl), 100% fines; light olive gray (5Y 6/1), no HCI  ~hcl
E E — reaction /_
733.8 3 =/ 28.0-28.4 ft SHALE, soft, intensely weathered, dark gray (N3) with grayish rolioy
E 290 3 orange (10YR 7/4), very closely to closely fractured, no reaction to HCI, iron
3 3 oxide staining
732'(2 300 3 28.4-28.7 ft Organic soil, (ol/oh), 95% fines, no dry strength; 5% gravel; dark
E E yellowish brown (10YR 4/2), organic odor, moist, no HCI reaction, spongy,
731 é E with roots, little rock fragments
33103 28.7-34.6 ft SHALE, soft, intensely to very intensely weathered, dark gray 310 ft. Complete
E E (N3) with moderate yellow (5Y 7/6), very closely fractured, no reaction to loss of Gir CEI ation
7304 320 E HCI, iron oxide staining :
ERN- 28.7-45 ft R.D. = 0°-78°, very closely to moderately spaced; filling: not healed
3 3 R4 90;% to partly healed, thin clay, iron oxide staining; surface: rough to slightly
729-(2 330 3 (25%) rough; moderately to intensely weathered.
728.(% 340 E
R FD7
2g 3 34.6-47.5 ft SHALE, moderately soft to moderately hard, moderately to very
33 intensely weathered, medium dark gray (N4) with pale yellowish orange
3 E (10YR 8/6), thinly to thickly bedded, very closely to moderately fractured, no
726G 03 reaction to HCl, iron oxide staining
7250 E
337.03
3 IRrR5| 9%
X 3 12%
724% 38.0 3 (12%)
723@ 3
$39.03
7228 3
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 2 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= x 2 9 W, |y o
f—fz T 80' s g |BZ| 2 N. 340214.84 ft E. 2405121.84 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
E 3 34.6-47.5 ft SHALE, moderately soft to moderately hard, moderately to very
721 é 3 FD7 intensely weathered, medium dark gray (N4) with pale yellowish orange
34103 (10YR 8/6), thinly to thickly bedded, very closely to moderately fractured, no
E 3 reaction to HCI, iron oxide staining
7206 3
34203
3 JRrRe| 9%
X 3 30%,
719% 4303 (80%)
718G 3
E 440 3
717 450 ;
33 45-80 ft Fracture, R.D. = 0°-71°, very closely to moderately spaced; filling: not
716 é 3 FD5 healed to totally healed, very intensely to slightly weathered; surface: rough
"3 46.0 3 to smooth, very intensely to slightly weathered.
715.(% 470 E
3 FRrR7| 100%
714.6 3 (35%) 47.5-49.3 ft SHALE, clayey, soft, very intensely weathered, grayish orange
E 48.0 E (10YR 7/4), very closely to closely fractured, no reaction to HCI
7130 E
34903
3 3 49.3-50.8 ft SHALE, moderately soft, moderately weathered, dark gray (N3),
712'(2 50.0 3 very closely to closely fractured, no reaction to HCI
g 3
35107 50.8-60.2 ft SHALE, clayey, very soft to moderately soft, intensely weathered
E 3 to decomposed, grayish orange (10YR 7/4) to dark greenish gray (5G 4/1),
710.0 E very closely to closely fractured, no reaction to HCI, iron oxide staining
$52.0 3
I 3 Rre| &%
709.9 3 (22%)
35303
708.(% 540 E
707% 5.0 2 FD7
7066 3
356.0 3
7050 E
357.0 3
i 3 RrRo| s2%
X 3 24%
704% 58.0 3 @4%)
703G 3
359.0 3
7026 3
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 3 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES |
Z x 25 W, |y o
,(—3:: T 80' s 2 |BE| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o | g = |° DESCRIPTION §
E E 2 60.2-60.45 ft Sandy lean clay, (cl), medium bluish gray (5B 5/1), no HCI ncl /
701.G E _\ reaction /_
361.0 3
3 3 60.45-74.3 ft SHALE, moderately soft, moderately weathered to fresh, clay
700(§ 3 sized particles, dark gray (N3), thinly bedded, no odor, closely to moderately
"$62.0 3 fractured, no reaction to HCI
3 IRrR10| 99%
X 3 60%
699% 63.0 3 (60%)
698G 3
E 64.0 3
697. E
$65.0 3
33 FD5
696.(% 6.0 ;
695.(% 670 E
3 3R 9%
694.4 3 (53%)
$68.0 3
693. E
$69.0 3
E SC-2, 69.1-70.0 ft.,
692.6 3 08:07, 5/6/10.
37003
601G _ o
37103
690G __
37203
3 JRr12| 9%
689.4 3 (35%)
37303
688'% 74.0 E FD6
E 3 74.3-87.8 ft SHALE, soft to moderately hard, moderately to intensely
687'(2 75.0 3 weathered, medium gray (N5) with moderate greenish yellow (10Y 7/4),
3 3 thinly to moderately, no odor, very closely to moderately fractured, no
] 3 reaction to HCI, iron oxide staining
686.01 3
376.03
685.8 E
37703
I JR13| 9%
X 3 35%
684% 780 3 (35%)
683'% 7903 FD5
682G

DATE STARTED: 5/5/10

DATE FINISHED: 5/9/10

FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES:

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 4 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
f—fc T 80' s 2 |BE| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
E glas |2 z §<”>‘ 2 122] 8 GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
W o |3 = |© DESCRIPTION §
E 3 74.3-87.8 ft SHALE, soft to moderately hard, moderately to intensely
681 é 3 weathered, medium gray (N5) with moderate greenish yellow (10Y 7/4),
48103 thinly to moderately, no odor, very closely to moderately fractured, no
3 3 reaction to HCI, iron oxide staining
680(; 3 80-98.8 ft R.D. = 0°-68°, closely to widely spaced; filling: not healed to
382,03 moderately healed, clean, very thin pyrite, very thin clay, thin to moderately
E 3 R4 98% thin quartz, fresh to intensely weathered; surface: smooth to rough, fresh to
6794 E (30%) intensely weathered.
38303
678G 3
E 84.0 3
677.0 E
$85.0 3
676.(% 860 ;
675.(% 870 E
3 JRri5| 8%
674.0 3 (32%)
38803 87.8-113.05 ft SHALE, moderately soft to moderately hard, slightly weathered
E E to fresh, dark gray (N3), thinly to moderately bedded, no odor, closely to
673.G E widely fractured, no reaction to HCI, iron oxide staining, with fossiliferous
38903 zones, 112.6 ft strong reaction to HCI on only on calcite laminae
3 E FD5
672.(% 9.0 E
6716 3
391,03
6706 3
39203
3 IRrRi6| 9%
669.0 3 (58%)
39303
668.(% 940 E
667.(% 950 ;
6666 3
$96.0 3
665.0 E
397.03
I IRrR17| 100%
X 3 70%,
664% 98.0 3 (70%)
663G 3
$99.03
3 3 FD4
662.4 3
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 5 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
f—fz T 80' s 2 |BE| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
E glas |2 z §<”>‘ 2 122] 8 GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
W o | g = |° DESCRIPTION §
E 3 87.8-113.05 ft SHALE, moderately soft to moderately hard, slightly weathered
661 é E to fresh, dark gray (N3), thinly to moderately bedded, no odor, closely to
"4101.03 widely fractured, no reaction to HCI, iron oxide staining, with fossiliferous
3 3 zones, 112.6 ft strong reaction to HCI on only on calcite laminae
660(; 3 100.7-141 ft R.D. = 0°-72°, very closely to widely spaced; filling: not healed to
"3102.03 moderately healed, clean, very thin clay, thin calcite, very thin pyrite, fresh
E 3 ris | 100% to slightly weathered; surface: smooth to rough, fresh to slightly weathered.
& 3 80%)
659 G 103.03 (60%)
Y
E 104.0;
3 E FD4
6574 3
$105.03
656'% 106.03
655'% 107.0%
3 FRr19| 100%
654.0 3 (88%)
$108.03
653.0 E
3109.03
652'% 11003
6516 3
3111.03
6500 _ 3
3112.03
3 IR/ 100%
649. 13 0; (88%)
i 3 V//4. 113.05-113.35 ft Fat clay, (ch), 100% fines; dark gray (N3), no HCI reaction L ch |
648.0 3 113.05-113.35 ft No reaction to HCI /_
3114.03 113.35-115.0 ft SHALE, moderately hard, slightly weathered to fresh, dark
E E FD3 gray (N3) to grayish black (N2), widely fractured, no reaction to HCI
647.0 3
3115.03 7 — . |
E 3 115.0-115.2 ft Lean clay, (cl), 100% fines; dark gray (N3), no HCI reaction nCL/
646(; E 115.0-115.2 ft No reaction to HCI /
3116.03 115.2-140.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
E E black (N2), widely fractured, no reaction to HCI, with fossiliferous zones
645.4 3
311703
I I Rr2t| 100%
X 3 93%
644 G 118.03 (63%)
643G 3
3119.03
6426 3

DATE STARTED: 5/5/10
DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer

CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES:

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 6 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES -
= 14 2 9 W, |y o
Q. z-|%g|= g |5E| = N. 340214.84 ft E. 2405121.84 ft Q
AN 2| sy |FRo| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O g
w o |3 £ v DESCRIPTION §
3 E 115.2-140.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
541 é 3 black (N2), widely fractured, no reaction to HCI, with fossiliferous zones
'5121.0§
sa0d
122,03
3 Jr22| 9%
! 3 79%
639%123.05 (79%)
T I
5124.05
637 -
125,03
636'%126.0;
635'%127.0%
3 3 Rro23| 100%
6346 3 (78%)
3128.03
633 -
3129.03
632.% 13003 FD3
e
3131.03
6308 3
3132.03
3 JRroa| 100% SC-3,
629.6) 123 0; (100%) 132.25-133.15
E = ft.,11:59, 5/6/10.
628'%134.05
627'%135.05
6268 3
3136.03
o e
137.03
3 3 R25| 100%
; 3 70%
624%138.05 (70%)
623@ 3
3139.03
6228 3
NOTES:

DATE STARTED: 5/5/10

DATE FINISHED: 5/9/10

FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 7 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
,(—2:: T 80' s 2 |BE| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X (@]
u 5 & = [ DESCRIPTION 2
3 E 140.0-165.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
621 é E black (N2), widely fractured, weak reaction to HCI, trace fossils reaplaced
3141.03 with calcite, trace pyrite, approximately 140.0-145.0 ft., weak reaction to
3 3 HCI
6200 3
314203
3 3 RrR26| 100%
X 3 85%
619 G 143.03 (65%)
6188 3
E 144.0;
617.0 E
$145.03
616'% 146.03
615'% 147.0%
3 FRr2r| 100%
614.0 3 (95%)
$148.03
613.0 E
3149.03
612.% 15003 FD3
611.G 3
3151.03
610G 3
3152.03
3 I RrR28| 100%
609.0 3 (97%)
3153.03
608'% 154.03
607'% 155.0
3 3 155.2-195.33 ft R.D. = 10°-58°, very closely to very widely spaced; filling: not
606.0 3 healed to moderately healed, clean, vey thin and moderately thick clay, very
5156'0§ thin calcite, fresh to slightly weathered, moderately soft to moderately hard;
3 3 surface: smooth to stepped, fresh to slightly weathered.
605'% 157.03
I I RrR2o| o5%
X 3 91%
604 G 158.03 ©1%)
603G
$159.03
602G
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 8 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES |
= 14 2 9 W, |y o
,(—3;: T 80' s g |BZ| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X (@]
w o |2 DESCRIPTION §
3 E 140.0-165.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
601 é E black (N2), widely fractured, weak reaction to HCI, trace fossils reaplaced
"4161.03 with calcite, trace pyrite, approximately 140.0-145.0 ft., weak reaction to
3 3 HCI
6006 3
316203
3 3 RrR30| 100%
X E 92%,
599 6 163.03 (92%)
5088 3
E 164.0;
597@ 165 0E
i3 165.0-190.15 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
596 é E black (N2), moderately to widely fractured, no reaction to HCI, trace fossils
"3166.03 reaplaced with calcite, trace pyrite
595'% 167.0;
3 3 R31| 100%
504.4 3 (97%)
$168.03
593. E
3169.03
592'% 17003 D3
501G 3
3171.03
500G 3
3172.03
3 JIRra2| 100%
589.4 3 (96%)
3173.03
588'% 174.03
587'% 175.03
586G _
3176.03
585.8 E
317703
3 JRr33| om%
X 3 94%
o84 G 178.03 (94%)
583G _ 3
3179.03
582G o
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 9 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
25|z~ (9g| = g |5E| 2 N. 340214.84 ft E. 2405121.84 ft @
AN 2| sy |FRo| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
3 E 165.0-190.15 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
581 é E black (N2), moderately to widely fractured, no reaction to HCI, trace fossils
"3181.03 reaplaced with calcite, trace pyrite
530.(§ E
3182.03
3 Ira4| 100%
! 3 86%
579 6 183.03 (86%)
578G 3
E 184.0;
578
3185.03
576'% 186.03
575'% 137.0%
3 JRr3s| 9%
574G 3 (96%)
3188.03
Y I
3189.03
572.0 E
319003 FD3
i 3 /71 190.15-190.4 ft Fat clay, (ch), 100% fines; dark gray (N3) \ch
S8, 01 03 190.4-225.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
3 E black (N2), thickly to massive bedded, moderately to very widely fractured,
570& 3 no reaction to HCI, no staining, trace calcite and pyrite replaced fossils
319203
3 I R36| 9%
569.¢ 3 (91%)
3193.03
568'% 194.03
567'% 195.0
5666 3
3196.03
565.0 E
3197.03
I 3 Rrar| 100%
' 3 94%
564 G 198.03 (64%)
563G 3
3199.03
5628 3
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 10 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
,(—3:: T 80' s g |BZ| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
w o | g = |° DESCRIPTION §
3 E 190.4-225.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
561 é E black (N2), thickly to massive bedded, moderately to very widely fractured,
420103 no reaction to HCI, no staining, trace calcite and pyrite replaced fossils
3 3 200.1-237.3 ft R.D. = 29°-56°, closely to extremely widely spaced; filling: not
560(§ 3 healed, clean, moderately thin clay, very soft; surface: rough to moderately
"3202.03 rough, fresh to slightly weathered.
3 Jrss| o%
X 3 91%
559 G 203.03 ©1%)
558G 3
5204.05
557.0 E
$205.03
556'% 206,03
555'% 207.0%
3 FRrso| 100%
554.0 3 (93%)
$208.03
5530 E
3209.03
552'% 210,03 D3
5514 3
3211.03
5504 3
3212.03
3 3 RrRa0| 100%
549.0 3 (88%)
3213.03
548'% 214.03
547'% 215,03
5460 3
$216.03
545G
3217.03
I IRrRat| oo%
X 3 88%
S G 218.03 (65%)
543@_ 3
3219.03
5426 3
NOTES:

DATE STARTED: 5/5/10

DATE FINISHED: 5/9/10

FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 11 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
,(—3: T 80' « g BZ| 2 N. 340214.84 ft E. 2405121.84 ft g
AN 2| sy |FRo| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
3 E 190.4-225.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
541 é 3 black (N2), thickly to massive bedded, moderately to very widely fractured,
4921,03 no reaction to HCI, no staining, trace calcite and pyrite replaced fossils
CY: e
322203
3 Jra2| o
X 3 92%
5% G 223.03 6z%)
538G
E 224.0;
537.0 E
4225.03
3 3 225.0-260.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
536 é E black (N2), thickly to massive bedded, widely to extremely widely fractured,
322603 no reaction to HCI, no staining, trace calcite replaced shells, trace pyrite
535'% 227.0%
3 HRr43| 100%
534.0 3 (100%)
$228.03
533'% 22903 FD3
532'% 230.03
5314 3
4231.03
5308 3
423203
3 I Ra4| 100%
529.0 3 (95%)
$233.03
528.(% 234.05
527'% 235,03
5268 3
$236.03
525 E
323703
I 3 Rras| 100%
X 3 100%
524 G 238.03 (100%)
523'% 230.03 FD1
526 3
NOTES:

DATE STARTED: 5/5/10

DATE FINISHED: 5/9/10

FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 12 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
,‘—3: T 80' s g |BZ| 2 N. 340214.84 ft E. 2405121.84 ft g
AN 2| sy |FRo| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & 9
<X (@]
m S5z %2 |- DESCRIPTION §
3 E 225.0-260.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
oy é E black (N2), thickly to massive bedded, widely to extremely widely fractured,
241,03 no reaction to HCI, no staining, trace calcite replaced shells, trace pyrite
5206 E
324203
3 JRra6| 9%
X 3 97%
519 G 243.03 or%)
5188 3
5244.05
517.0 E
$245.03
516'% 246,03
515'% 247.0%
3 HRrar| 100%
514.0 3 (100%)
$248.03
5130 E
3249.03
512'% 2500 FD1
511G 3
4251.03
510G 3
$252.03
3 I RrRas| 100%
509.0 3 (100%)
4253.03
508.(% 254.05
507'% 255,03
506G 3
4256.03
505.0 ;
4257.03
3 3 Rrao| 100%
X 3 100%
504 G 258.03 (100%)
503G 3
4259.03
5024
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 13 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES =
= 14 2 9 W, |y o
f—fc T 80' s g & 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u » | g & |- DESCRIPTION 2
3 E 260.0-280.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
501 é E black (N2), thickly to massive bedded, widely to extremely widely fractured,
4261.03 weak reaction to HCI, no staining, with fossiliferous layers, fossils replaced
3 3 with calcite and pyrite, trace pyrite
500(§ 3 261.1- ft Bedding plane separation, R.D. = 10°; filling: totally healed,
"3262.09 moderately thin calcite, fresh, moderately hard; surface: moderately rough,
3 3 fresh; moderately thin pyrite, fossiliferous laminae.
E 4 R50 | 100%
. 3 96%
499 6 263.03 (96%)
498G 3
5264.05
4974 E
$265.03
496'% 266.03
495'% 267.0;
i 3 Rrs1| 100%
4940 3 (100%)
4268.03
4934 E
3269.03
492.% 27003 FD1
4916 3
3271.03
408 3
$272.03
E 3 rR52 | 100% 272.1-272.35 ft Joint, R.D. = 54°; filling: not healed, clean; surface: slightly
489.04 3 (82%) rough.
3273.03 272.75- ft Random fracture, R.D. = 37°; filling: totally healed, pyrite, fresh;
E E surface: slightly rough, fresh.
488G 3
3274.03
E E 274.15-274.9 ft Fracture zone, R.D. = 36°; filling: not healed, clean, fresh;
487.04 75 05 surface: moderately rough, fresh; along cleavage planes.
4868 3
$276.03
4854 E
327703
3 JRrs3| 100%
' 3 100%
484 G 278.03 (100%)
4836 3
4279.03
4828 3
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 14 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
f—fc T 80' s 2 |BE| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o | g = |° DESCRIPTION §
3 E 280.0-295.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
481 é E black (N2), thickly to massive bedded, widely to extremely widely fractured,
"4281.03 weak reaction to HCI, no staining, with fossiliferous layers, fossils replaced
E 3 with calcite and pyrite
4806 3
328203
3 I RrRs4| 100%
X 3 100%
479 G 283.03 ¢ )
478@ 3
5284.05
4778 E
$285.03
476'% 286,03
475'% 287.0;
3 HRrs5| 100%
474.9 E (100%)
$288.03
4738 E
3289.03
472.% 29003 FD1
g 3
$291.03
4708 3
$292.03
3 I Rs6| 100%
469.0) 3 (100%)
3293.03
468.(% 294_05
w67 3
4295.03
3 3 295.0-310.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
166 é E black (N2), thickly to massive bedded, widely to extremely widely fractured,
"3296.03 strong reaction to HCI, with a few sporadic zones with a weak reaction to
3 3 HCI, with fossiliferous layers, trace pyrite
465é E 295.3- ft Joint, R.D. = 33°; filling: clean; surface: smooth.
"3297.03 296.65-297.05 ft Joint, R.D. = 24°-28°, moderately spaced; filling: clean;
3 3 surface: rough.
3 3 R57 | 100%
X 3 94%
464 G 298.03 (©4%)
463@ 3
$299.03
4628 3
NOTES:

DATE STARTED: 5/5/10

DATE FINISHED: 5/9/10

FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 15 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
f—_’ sz 8 ol = & [B&| = N. 340214.84 ft E. 2405121.84 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
W o |3 = |© DESCRIPTION §
3 E 295.0-310.0 ft SHALE, moderately hard, fresh, dark gray (N3) to grayish
461 é E black (N2), thickly to massive bedded, widely to extremely widely fractured,
"4301.03 strong reaction to HCI, with a few sporadic zones with a weak reaction to
E 3 HCI, with fossiliferous layers, trace pyrite
460G 3
330203
3 Irs8| 100%
X 3 100%
459 6 303.03 ( )
458 304 0; 303.6-303.8 ft Joint, R.D. = 58°; filling: not healed, very thin calcite, fresh;
E I surface: moderately rough, fresh.
3 3 304.05-304.55 ft Joint, R.D. = 74°, moderately spaced; filling: partly healed,
487G, 3 very thin calcite, fresh; surface: moderately rough, fresh.
EIN 304.45 ft Very closely spaced fossiliferous laminae, at approximately 33°
4568 106,03
E E 306- ft Random fracture, R.D. = 41°.
455'(2 307.05
E E 307- ft Random fracture, R.D. = 25°.
3 3 R59 98%
454,04 3 (98%)
4308.03
E E FD1
453.9 3
3309.03
4528 E
3310.03
3 3 310.0-335.0 ft SHALE, dark gray (N3) to grayish black (N2), thickly to
451 é E massive bedded, closely to widely fractured, strong reaction to HCI, with
"4311.03 zones with weak reaction to HCI, trace pyrite within fossiliferous layers
450G 3
4312.03
3 3 Re0| 100%
4490 3 (84%)
4313.03
448'% 314.03
7831503
E 3 315- ft Random fracture; filling: not healed, thin clay; surface: rough.
426G 3
4316.03
445'(§ 317 0E
3 316.9- ft Joint, R.D. = 60°; filling: not healed, clean; surface: moderately
3 3 R61 100% rough.
Rt N 67%) 317.1- ft Joint, R.D. = 48°, one end visible; filling: partly healed, very thin,
E fresh; surface: slightly rough, fresh.
3 E FD5 317.55- ft Joint, R.D. = 78%; filling: partly healed, trace pyrite, slightly
44349 319.03 weathered to fresh; surface: moderately rough, slightly weathered.
3 3 317.9- ft Joint, R.D. = 36°; filling: not healed, very thin clay; surface:
3 E moderately rough.
4424 3 318.3- ft R.D. = 22°; filling: not healed, moderately thin clay; surface: slightly
NOTES:

DATE STARTED: 5/5/10

DATE FINISHED: 5/9/10

FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 16 OF 18




REV 1 Final Boring B-402

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—_’ sz 8 ol = & |& E E N. 340214.84 ft E. 2405121.84 ft g
@ Z| 5 |[Fo
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
3 E rough.
a1 é 3 319.77-328.3 ft R.D. = 73°-77°, very closely to very widely spaced; filling: not
"4321.03 healed to moderately healed, very thin to moderately thin calcite, very thin
3 3 calcite and pyrite, fresh to slightly weathered, moderately soft; surface:
440 é 3 rough to slightly rough, fresh to slightly weathered.
"3322.03 310.0-335.0 ft SHALE, dark gray (N3) to grayish black (N2), thickly to
3 3 o massive bedded, closely to widely fractured, strong reaction to HCI, with
439é 3 R62 (ggoﬁ:) FD5 zones with weak reaction to HCI, trace pyrite within fossiliferous layers
"3323.03
183
E 324.0;
437.8 E
$325.03
436'% 326,03
435'% 327.0%
3 JRe3| 9%
434.(3 328_05 @44%) | Fps
4334 E
3320.03
4328 E
$330.03
E 3 330-331.45 ft Fracture zone, closely spaced; filling: not healed, clean, fresh to
431 é E slightly weathered; surface: moderately rough, fresh; fractures include 36°
"4331.03 and 56° with bedding at 10°.
4304 - 0;
E 331.95- ft Joint, R.D. = 24°, neither ends visible; filling: partly healed, thin
3 q R64|  96% calcite, fresh to slightly weathered; surface: polished, fresh; slickensides
4208, 3 (11%) | Fp1 present; kink banding with normal displacement (61°) with 1.5 mm
E 3 displacement.
428'% 334.03
w14 3
4335.03
E 3 335.0-335.5 ft SHALE, dark gray (N3), no reaction to HCI, Clay, Dark gray
426(; 3 FD5 (N3), no reaction to HCI
3336.03 335.5-350.0 ft SHALE, moderately hard, fresh, dark gray (N3), massive to
E E very thickly bedded, moderately to very widely fractured, no reaction to HCI
4250 3
4337.03
3 JRrRes| 9%
424.0f 3 86%
3338.03 (#6%) FD1 337.75- ft Bedding plane separation, R.D. = 11°; filling: moderately healed,
3 E moderately thin calcite, fresh, moderately soft; surface: moderately rough,
4230 3 fresh; banding shows 1.0 - 1.25 mm displacement at 63°.
339.03
4206 3
NOTES:

DATE STARTED: 5/5/10

DATE FINISHED: 5/9/10

FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925
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REV 1 Final Boring B-402

PROJECT NO. 10-4310

- COORDINATES _|
Z 4 25 W, |y o
f—fc T 80' « g BZ| 2 N. 340214.84 ft E. 2405121.84 ft g
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 761.79 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
W s |g & |* DESCRIPTION &
3 E 335.5-350.0 ft SHALE, moderately hard, fresh, dark gray (N3), massive to
421 é 3 very thickly bedded, moderately to very widely fractured, no reaction to HCI
'3341.03
4206 E
334203
3 Jres| 100%
X 3 100%
419 G 343.03 (100%)
Y-S
5344.05
417.8 E
3345.03 FDO
416.(% 346.05
415.(% 347.05
3 Jrer| 8%
4140 3 (86%)
4348.03
4138 E
3349.03
28 50,0
E 3 ---- Bottom of Boring at 350.00 ft.----
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-402 SHEET 18 OF 18




REV 1 Final Boring B-403

PROJECT NO. 10-4310

= - COORDINATES -
z x Z o |w w o
f—_’ sz 8 ol = & |& £l 2 N. 340114.59 ft E. 2405041.43 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 737.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
E 3 0.0-1.5 ft Silt, (ml), 100% fines, non plastic, no dry strength, no dilatancy, no
731.9 ERr 1@262 toughness; 0% gravel; 0% sand; dark yellowish brown (10YR 4/2), organic
310 3 40% odor, moist, no HCI reaction, soft, with organics, with rock fragments mi
736.(; E
E 3 1.5-3.0 ft Gravelly silt/gravelly elastic silt, (ml/mh), 70% fines, low plasticity,
E 20 3 S92 3;;)4 no dry strength, no dilatancy, low toughness; 20% gravel, fine to coarse,
735.0 3 93% subangular, hard hardness; 10% sand, fine; maximum grain size = 1.0 mi/mh)
3 3 inches, dark yellowish orange (10YR 6/6) to moderate yellowish brown
330 3 (10YR 5/4), no odor, moist, no HCI reaction, medium stiff -
g 1, 128?;16 3.0-3.4 ft Silt with sand/elastic silt with sand, (ml/mh), 80% fines, medium
340 3 100% plasticity, no dry strength, no dilatancy, low toughness; 10% gravel, fine to nt/mH
3 3 coarse; 10% sand, fine; maximum grain size = 2.0 inches, dark yellowish
733.G 3 ? brown (10YR 4/2), moist, no HCI reaction, hard, trace roots
1503 o4 9'1%7 3.4-4.5 ft Gravelly silt/gravelly elastic silt, (ml/mh), 70% fines, high plasticity,
7328 E 1(0002 no dry strength, no dilatancy, low toughness; 20% gravel, fine to coarse,
E 3 subangular; 10% sand, fine; maximum grain size = 0.5 inches, dark
3603 yellowish brown (10YR 4/2), moist, no HCI reaction, hard GC
7310 3 s 5-11-12 4.5-7.5 ft CLAYEY GRAVEL WITH SAND, (GC), 41% gravel, medium to
370 3 o 1(3802 coarse, subangular, hard hardness; 31% sand, fine to medium; 28% fines,
3 3 low plasticity, no dry strength, no dilatancy, low toughness; maximum grain
730.04 E  — size = 1.0 inches, moderate yellowish brown (10YR 5/4), moist, no HCI
380 3 588 reaction, very stiff
729 é 3 56 &)E’/) 7.5-9.0 ft SHALE, moderately soft, decomposed, dark yellowish orange (10YR
= 3 ° 6/6), no reaction to HCI, iron oxide staining, boulder
3 9.0
3 3 9.0-9.9 ft SHALE, moderately hard to hard, fresh, medium light gray (N6), no
7284 3 18-13-11 reaction to HCI, boulder
E J s7 (24)
31003 60% 9.9-12.0 ft Gravelly silt/gravelly elastic silt, (ml/mh), 70% fines, high plasticity,
727.0 3 no dry strength, no dilatancy, low toughness; 30% gravel, fine to coarse,
110 E 6-18-16 subangular; 0% sand; maximum grain size = 1.0 inches, dark yellowish
31 73 ss8 (34) orange (10YR 6/6) with medium gray (N5), moist, no HCI reaction, very stiff mi/mh
726.0 E 93% to hard
31203
3 3 12.0-13.5 ft Silty sand with gravel, (sm), 60% sand, fine to medium; 20%
258 1 o4 11('2102)‘8 gravel, fine to coarse, subangular, hard hardness; 20% fines, low plasticity,
31303 93% no dry strength, no dilatancy, low toughness; maximum grain size = 0.5 sm
3 E inches, dark yellowish orange (10YR 6/6) with medium gray (N5), moist,
724G 3 weak HCI reaction, medium dense
31403 o 9‘2£$1 13.5-19.9 ft SHALE, soft to moderately hard, decomposed, yellowish gray (5Y
7230 E 100% 7/2) with dark yellowish orange (10YR 6/6), no reaction to HCI, iron oxide
E E staining
315.0 3
§ 3 21-31-38
722'(2 3 s11 (69)
316.03 100%
2168 3
31703 40-30-30
3 3 s12 (60)
720.0 E 100%
31803
719_(§ E o1 16-32-50/5
31903 86%
718-@ E s14 | 5065
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955

BORING NO. B-403 SHEET 1 OF 10




REV 1 Final Boring B-403

PROJECT NO. 10-4310

—_ COORDINATES _|
z x Z o |w w o
f—_’ sz 8 ol = & |& £l 2 N. 340114.59 ft E. 2405041.43 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 737.56 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 [ 100% ] 19.9-22.6 ft SHALE, moderately soft to moderately hard, intensely weathered,
7.9 3 dark yellowish orange (10YR 6/6) with medium gray (N5), very closely to
E 2103 R-1 Eg;’/; FD8 closely fractured, no reaction to HCI, iron oxide staining
716.9 E
; 2203 21.8-26 ft Bedding plane separation, R.D. = 10°, very closely to closely
7150 3 spaced; surface: smooth, planar; iron oxide staining.
3230 3 22.6-26.5 ft SHALE, moderately soft to moderately hard, moderately
33 weathered, dark gray (N3) and dark yellowish orange (10YR 6/6), closely to
714.0 3 very closely fractured, no reaction to HCI, iron oxide staining
o403 22.8-24.5 ft R.D. = 56°, moderately spaced; surface: rough, planar; iron oxide
3 3 RrR2 80% staining.
7134 3 (9%)
32503
7120 E
326,03
3 3 SC-1, 26.0-26.45 ft,
711 E
% 3 26.5-31.8 ft SHALE, moderately hard to hard, fresh to slightly weathered, 1525, 577710
E 27.0 3 dark gray (N3), moderately to very closely fractured, no reaction to HCI,
7100 3 zones of slightly to moderately weathered along bedding and fractures
'§ 3 26.8-40.6 ft R.D. = 56°, closely to widely spaced; surface: rough, planar; Few
32803 are fresh in zone others are all weathered with iron oxide staining.
709.G E 27.2-41.4 ft Bedding plane separation, R.D. = 10°, very closely to widely
3 3 spaced; surface: smooth, planar; iron oxide staining.
3 290 3 R3 100% 28.3-40.3 ft R.D. = 31°-36°, moderately to very closely spaced; surface:
708_@ 3 i (8% )" rough, planar; iron oxide staining.
33003
707.6 E
3310 3 FD6 30.7-38.1 ft Random fracture, R.D. = 65°, very widely spaced; surface: rough,
106 (; E planar, slightly weathered; iron oxide staining.
E 320 ; 31.8-36.8 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
705 E moderately to closely fractured, no reaction to HCI
1330 3
7046 E
33407
3 4 R4 100%
703.8 3 (22%)
33503
7028 E
13603
7019 E
; 37.0 3 36.8-41.8 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
700 E moderately to very closely fractured, no reaction to HCI
3803
60d 3 RS 1(8%’
339.0 3
698.0 E
3 E =
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955

BORING NO. B-403 SHEET 2 OF 10




REV 1 Final Boring B-403

PROJECT NO. 10-4310

—_ COORDINATES _|
z 4 Z o |w o | w (]
f—_’ sz 8 ol = & [B&| = N. 340114.59 ft E. 2405041.43 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 737.56 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
E 3 36.8-41.8 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
697.9 3 moderately to very closely fractured, no reaction to HCI
3 3 R5 100%
] 41.0 E (%) FD6
696.0 3
; 4203 41.8-51.8 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
695.0 3 moderately to very closely fractured, no reaction to HCI
3430 E 41.8-50.6 ft R:D. = 99", very yvidely spaced; surface: rough, planar, slightly
3 E weathered; iron oxide staining.
694.0 3 42.1-51.8 ft Bedding plane separation, R.D. = 10°, moderately to closely
4403 spaced; surface: smooth, planar; iron oxide staining.
3 3 R6 100% 42.8-50.2 ft R.D. = 36°, moderately to widely spaced; surface: rough, planar;
693.0 E (0%) iron oxide staining.
34503 43.3-51.6 ft R.D. = 56°, moderately to widely spaced; surface: rough,
E E undulating; iron oxide staining.
692.0) E
34603 45.7-46.8 ft R.D. = 85°, moderately spaced; surface: rough, planar; iron oxide
] 3 staining.
691.4 3
34703 FD6
690.9 3
34803
689.0 E
34903
3 3 R7 90%
688.0) E (0%)
35003
687.0 E
35103
686.0 E
E 52.0 3 51.8-65.6 ft SHALE, moderately hard, fresh, dark gray (N3), closely to very 51.8-70.6 ft., poor
o5q 3 closely fractured, no reaction to HCI recovery, drilling
- 3 o o . o . water is slightly
35303 51.8-70.6 ft Fractures (56° and 70°) and bedding (10°) appear in rock, brown. no recove
3 3 ol ) . ) ry
3 E difficult to determine fracture location due to poor recovery, fractures and h
3 - . g . g - of clay in the core
684.0) 3 bedding show fresh to slightly weathered with little to no iron oxide staining. barrel. small rock
3540 3 - fragments are
i JR8 3% coming up in
683.(2 3 (0%) drilling mud
355.0 3
6828 3
15603 FD6
681.0 E
15703
680.0 E
1580 3
679.0 E RS (g:/f)
359.0 3
678.0 E
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-403

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [®]
f—_’ S|Ee 8 ol = & [B&| = N. 340114.59 ft E. 2405041.43 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 737.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
E 3 51.8-65.6 ft SHALE, moderately hard, fresh, dark gray (N3), closely to very
677.9 3 closely fractured, no reaction to HCI
je103 R9| 2%
3 3 (0%)
676.0 E
16203
6756 3
36303 FDo
6748 JRrao| 14%
364.0 3 (0%)
6730 E
3650 3
o728 3
366.0 2 65.6-70.6 ft SHALE, very soft to hard, moderately to intensely weathered,
ERN dark gray (N3) with dark yellowish orange (10YR 6/6), very closely to
671.6) 3 moderately fractured, no reaction to HCI, iron oxide staining
36703
670.0 3
36803 R41| 20%
i3 on |7
669.0) 3
1690 3
668.0 E
37003
6678 3
37103 70.6-75.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
R closely to widely fractured, no reaction to HCI, trace pyrite, calcite healed
666.0 E fractures
37003 70.8-74.8 ft R.D. = 36°, very closely to widely spaced; surface: rough, planar;
ERN fractures at top of zone are fresh to slightly weathered with trace iron oxide
665.0) E staining.
37303 ) 71.1-73.4 ft R.D. = 56°, moderately to widely spaced; filling: moderately
3 3 R-12 (1‘?92/") FD6 healed, very thin calcite, fresh to slightly weathered; surface: rough, planar,
664G 3 ’ fresh; 71.1-71.2, no filling, fresh.
37403 72.8-73.1 ft R.D. = 75°; filling: totally healed, very thin calcite, fresh; surface:
3 E fresh.
663.0 3
37503
6628 3
F7603 75.6-80.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very SC-2,75.6-76.2 ft.,
3 E widely fractured, no reaction to HCI 5/8/10, 1504
661.0 E
3770 E 76.65-79.4 ft R.D. = 56°, moderately spaced; filling: totally healed, moderately
E E thin calcite, fresh; surface: fresh.
660.9 3 ) 77-78.4 ft R.D. = 36°, widely spaced; filling: totally healed, moderately thin
37803 (18802) FDO calcite, fresh; surface: fresh.
3 3 77.05-77.4 ft R.D. = 60°; filling: moderately healed, moderately thin calcite,
659G 3 fresh; surface: fresh.
37903 77.7-79.7 ft Bedding plane separation, R.D. = 10°; filling: moderately healed,
E E moderately thin calcite, fresh; surface: fresh.
658.0 E
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-403

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [®]
f—z: T 80' s 2 |BE| 2 N. 340114.59 ft E. 2405041.43 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 737.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION a
657(; E RS FDo
.5 81.0 3 80.6-91.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3), widely to
373 very widely fractured, no reaction to HCI, trace pyrite and calcite replaced
656.0 3 shell casts
8003 80.75-82.45 ft Bedding plane separation, R.D. = 10°, very closely to widely
33 spaced; surface: smooth, planar; iron oxide staining on bedding surface.
655.8 E FD5
18303 Raa | 6%
654.01 3 (r4%) 83.3-84.3 ft R.D. = 36°; surface: rough, planar, slightly weathered; trace iron
EPYE oxide staining.
653.0 E
38503
6520 E
18603
651.0 E
38703
650.0 3
3 3 FD3
E 880 J R15 gg;’/ﬂ’ 87.9-91.4 ft Bedding plane separation, R.D. = 10°; surface: smooth, planar.
640G 3 (92%)
18903
648.0 E
39003
647.0 E
39103
646'(2 E 91.4-105.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
39203 extremely widely fractured, no reaction to HCI, trace pyrite and calcite
3 3 replaced shell casts
645.9 E
903 R16 |  100%
44, Q E (100%)
39403
643.0 E
39503
642@ E FDO
396.0 3
6410 E
39703
608 3
3 3 R17 | 100%
39803 (100%)
6396 3
399.0 3
638.0 E
3 = ==
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-403

PROJECT NO. 10-4310

= COORDINATES _|
z © 2 o (Y, |y o
2olz=(0g| = € |BE| 2 N. 340114.59 ft E. 2405041.43 ft Q
AN 2| sy |FRo| &
E eEe | z §<”§ 2 12z| GROUND SURFACE ELEVATION: 737.56 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION a
E 3 R17 91.4-105.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
637.9 3 extremely widely fractured, no reaction to HCI, trace pyrite and calcite
3101.03 replaced shell casts
636.0 E
10203
635.0 3
110303 rag | 6% Foo
6346 3 (96%)
3104.03
633.0 E
3105.03
628 3
3106.03 105.6-125.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), widely
ER to extremely widely fractured, no reaction to HCI, trace calcite replaced shell
631.6) 3 casts and pyrite
3107.03
630.0 3
110803 Ru1g | 100%
620G 3 (100%)
E 3 FDO
3109.03
686 3
311003
627.0 E
3111.03 110.8-112.3 ft R.D. = 75°; filling: not healed, very thin calcite, fresh; surface:
626_(% E rough, planar, fresh.
§112.0§ 111.7-114.95 ft R.D. = 56°, very widely spaced; filling: not healed, very thin
E E calcite, fresh; surface: rough, planar, fresh.
625. 3
11303 R20 | 100%
624_(§ E (95%) | FD3
311403
623.0 E
3115.03
622.0 E
3116.03
621 E
311703
620G 3 FDO
E JR-21| 100%
é 118.05 (100%)
6196 3
311903
618.0 E
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-403

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [®]
,(—3:: T 80' s 2 |BE| 2 N. 340114.59 ft E. 2405041.43 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 737.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 R-21 105.6-125.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), widely
617.9 3 to extremely widely fractured, no reaction to HCI, trace calcite replaced shell
3121.03 casts and pyrite
616.0 E
312203
6150 3
12303 R22 | 100%
6146 3 (100%)
$124.03
613 E
$125.03
612G -
3126.03 125.6-145.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
ERE FDO widely to extremely widely fractured, no reaction to HCI, trace pyrite
611.4 3
3127.03
610.0 E
112803 R23 | 8%
609d 3 (%8%)
312003
608.0 E
13003
607& 3 130.15-130.16 ft Bedding plane separation, R.D. = 10°; filling: moderately
'5 131 05 healed, very thin calcite, fresh; surface: fresh.
606.0 E
313203
605.0 3 132.3-132.5 ft R.D. = 10°, very closely spaced; filling: moderately healed, very
343302 thin calcite and pyrite, fresh; surface: polished, planar, fresh; slickensides
19903 R24 | 100% of
3 3 (100%) on surface.
604.0) E
é 134.0; FD1
603.0 E
3135.03
602.0 E
3136.03
601.9 E
$137.03
600'@ E R-25| 100%
113803 (100%) | 20
5996 3
313003
598.0 E
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-403

PROJECT NO. 10-4310

- COORDINATES _|
z x Z o |w o | w o
P z-|0g| = & el 2 N. 340114.59 ft E. 2405041.43 ft Q
- Z| s |FoO| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 737.56 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E JR-25 125.6-145.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
597.9 3 widely to extremely widely fractured, no reaction to HCI, trace pyrite
3141.03
596, E
314203
595.0 3
314303 Rg6 | 100%
5040 E (100%) | Fpo
$144.03
593.0 E
3145.03
5028 3
146,03 145.6-165.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
ER widely to extremely widely fractured, no reaction to HCI, trace pyrite and
591.6) 3 calcite shell casts
§147.0§ 146.7-146.75 ft R.D. = 36°; filling: clean; surface: smooth, planar; possible
3 3 slickensides on surface.
590.0) E
114803 R27 | 100%
589, G 3 (100%) .
3149.03
588.0 E
15003
567.0 E
315103
586.0 E
152,03
585.0 E
3153.03 o
S Rl I R L 153-153.01 ft R.D. = 10°; fillng: clean; surface: smooth, planar. SC-3, 153.0-154.1
584.G E ft., 5/9/10, 1024
3154.03
583.0 E
3155.03
582.0 E
3156.03
581.0 E
157,03
580'@ E R-29| 100%
115803 (100%) | 20
5796 3
3150.03
E 3 159.03-159.05 ft R.D. = 10°, very closely spaced; filling: totally healed,
578-(2 3 moderately thin calcite, fresh; surface: fresh; multiple bedding showing
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-403

PROJECT NO. 10-4310

= - COORDINATES _|
Z 4 £ o W, |y [e]
f—zc T 80' s 2 |BE| 2 N. 340114.59 ft E. 2405041.43 ft g
@ =9 2| sy |FRo| &
E eEe | z §<”§ 2 12z| GROUND SURFACE ELEVATION: 737.56 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION a
E 3 R-29 displacement within the zone.
577.9 3 145.6-165.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
161,03 widely to extremely widely fractured, no reaction to HCI, trace pyrite and
3 3 calcite shell casts
576.0) E
16203
5750 3
116303 Rso | 100% Foo
5746 3 (100%)
3164.03
573 E
3165.03
528 3
3166.03 165.6-185.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
ER widely to extremely widely fractured, no reaction to HCI, trace pyrite and
571.6 3 calcite shell casts
H167.03
3 3 FDO
570.8 E
316803 R 31| 100%
569& E (100%)
'5 169 0; 168.5-168.65 ft R.D. = 52°; filling: clean; surface: smooth, planar.
568.0 E
317003
567.0 E
3171.03
566.0 E
317203
565.0 E
17303 R3p | 100%
5646 E (100%)
= 3 173.45-173.65 ft R.D. = 56°; filling: clean; surface: rough, planar.
3174.03
563.0 E FD1
3175.03
5628 3
;176_05 175.6-176 ft R.D. = 65°; filling: clean; surface: rough, planar.
561.0 E
$177.03
5608 3
3 3 R-33| 100%
é 178.05 (100%)
5500 3
317903
558.0 E
DATE STARTED: 5/7/10 NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-403

PROJECT NO. 10-4310

> s = COORDINATES 6I
x Z o |w
2oz (9| = g |5E ; N. 340114.59 ft E. 2405041.43 ft @
] Z| 5 |[Fo
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 737.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 R-33 ED1 165.6-185.6 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
557.9 3 widely to extremely widely fractured, no reaction to HCI, trace pyrite and
3181.03 calcite shell casts
556.0 E
118203
555.0 3
318303 R3a | 100%
550 E (100%) |1 183.05-183.15 ft R.D. = 56°; filling: clean; surface: rough, planar.
$184.03
553.0 E
3185.03
5528 3
3186.03 FDO 185.6-200.0 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
ER widely to extremely widely fractured, no reaction to HCI, trace pyrite
551G 3
187.03
550.0 3
118803 R | 100%
si9g (100%)
118903
548.0 E
19003
547.0 E
$191.03
546.0 E
192,03
545 E
119303 R | 100%
sug (100%)
$194.03
543.0 E
3195.03
542.0 E
$196.03
541 E
$197.03
5608 3
3 JR37| 100%
é 198.05 (100%)
5396 3
3199.03
3 E SC-4, 199.0-200.0
538.Q 3 ft., 5/9/10, 1230
DATE STARTED: 5/7/110 -t-- Bottom of Boring at 200.00 ft.--— NOTES:

DATE FINISHED: 5/9/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955

BORING NO. B-403 SHEET 10 OF 10




REV 1 Final Boring B-404

PROJECT NO. 10-4310

= - COORDINATES -
z 4 Z o |w o | w [®]
f—_’ S|Ee 8 ol = & [B&| = N. 340031.69 ft E. 2405136.97 ft g
o @ 4 €S > |Fon| &
E Sles |z z §% 2 12z| GROUND SURFACE ELEVATION: 744.44 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
nd Y54 0.0-15 ft Clayey sand, (sc), 80% sand; 20% fines, low plasticity, low
= ER 2{%;2 toughness; 0% gravel; dark yellowish orange (10YR 6/6), moist, no HCI
310 E 87% reaction, very loose sc
743G 3
E 3 1.5-3.0 ft Silty sand, (sm), 70% sand, fine to medium; 30% fines, medium
3205 s 3'(2‘::;)22 plasticity, low toughness; 0% gravel; maximum grain size = 0.5 inches, dark
742.0 3 47% yellowish orange (10YR 6/6) and dark gray (N3), moist, no HCI reaction, sm
E 30 3 dense, single piece of gravel
741 é ' 3 3.0-4.5 ft Well graded sand with silt and gravel, (sw-sm), 60% sand, fine to
3 333 12{;3;39 medium; 30% gravel, fine to medium, subangular, medium hardness; 10% sw-
340 3 93% fines, low plasticity, low toughness; maximum grain size = 1 inches, dark sm
7 40(; 3 yellowish orange (10YR 6/6) and very pale orange (10YR 8/2), moist, no
; e 00% HClI reaction, very dense / o 4549 ft, ST-1,
350 3 4.5-4.9 ft Silty sand with gravel, (sm), 60% sand, fine to medium; 20% gravel, down pressure of
739.0 E fine, subangular, medium hardness; 20% fines, low plasticity, low 1000 psi
E 3 toughness; maximum grain size = .25 inches, dark yellowish orange (10YR
360 3 7 kR 6/6) and very pale orange (10YR 8/2), dry, no HClI reaction
7384 EI 9'(1267')11 &';;: 4.9-6.0 ft Interval not sampled /
7.0 3 93% % 6.0-9.0 ft SILTY, CLAYEY SAND WITH GRAVEL, (SC-SM), 42.62% sand,
737.0 3 % I fine to medium; 33.85% gravel, fine to medium, subrounded to subangular, sc-
3 E /// : medium hardness; 23.53% fines, low plasticity, low toughness; maximum SM
380 3 s 9-13-12 G grain size = 0.5 inches, dark yellowish orange (10YR 6/6) and dark gray
736.0 3 S (253) / 1 (N3), dry, no HCI reaction, medium dense, gravel is weathered shale
G 3 93% 2k
EFTE é dhe
735(; E L 9.0-10.5 ft Silty sand, (sm), 70% sand, fine to medium; 20% fines, medium
= R 12@2‘%23 plasticity, low toughness; 10% gravel, fine; maximum grain size = 1 inches,
310,03 33% moderate yellowish brown (10YR 5/4), moist, no HCI reaction, dense, one 1 sm
73 46 3 inch piece of gravel stuck in shoe
E 3 10.5-12.0 ft Clayey sand, (sc), 60% sand, fine to medium; 30% fines,
3103 o 7(187? medium plasticity, low toughness; 10% gravel, fine; maximum grain size =
733.0 E 87% .75 inches, dark yellowish orange (10YR 6/6) and grayish orange (10YR sc
E 120 3 7/4), moist, no HCI reaction, medium dense, weathered shale fragments
732é 3 12.0-13.5 ft Poorly graded sand with silt and gravel, (sp-sm), 50% sand, fine Decomposed shale
3 1ss 10{;%16 to medium; 40% gravel, fine to medium; 10% fines, high plasticity, low sp- starting at
31303 80% toughness; maximum grain size = 0.5 inches, dark yellowish orange (10YR sm approximately 12 ft
731 é 3 6/6) and grayish orange (10YR 7/4), dry, no HCl reaction, dense,
= 3 increasingly weathered shale dark gray (N3) /
31403 o 7'(1215;)14 13.5-15.0 ft Poorly graded gravel with silt and sand, (gp-gm), 50% gravel, fine .
730.9 3 73% to medium; 40% sand, fine to medium; 10% fines, medium plasticity, low gm
E 3 toughness; maximum grain size = 0.7 inches, dark yellowish orange (10YR
31503 6/6) and dark gray (N3), moist, no HCI reaction, medium dense, mainly
729.0 E 17-34-50/5 weathered shale /
3 35s-10
31603 93% 15.0-16.42 ft Silty sand with gravel, (sm), 50% sand, fine to medium; 30% sm
3 E gravel, fine; 20% fines, medium plasticity, low toughness; maximum grain
728'(2 3 26-50/5 size = 0.05 inches, very pale orange (10YR 8/2) and dark gray (N3), dry, no
E 1703 S-11 HClI reaction, very dense, refusal, weathered shale gp-
72764 3 89% 16.42-16.5 ft Interval not sampled. [l
3180 3 16.5-17.42 ft Poorly graded gravel with silt and sand, (gp-gm), 60% gravel,
3 3 fine to medium, subangular, medium hardness; 30% sand, fine to medium;
726G 3 10% fines, low plasticity, low toughness; maximum grain size = 0.05
E 1903 R1 42% FD7 inches, very pale orange (10YR 8/2) and dark gray (N3), dry, no HCI
725 (; = (0%) reaction, very dense
T 17.42-17.75 ft Interval not sampled.
3 3 =

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-404

PROJECT NO. 10-4310

PROFILE

COORDINATES
N. 340031.69 ft E. 2405136.97 ft
GROUND SURFACE ELEVATION: 744.44 ft

REMARKS

DESCRIPTION

USCS SYMBOL

17.75-20.15 ft SHALE, soft to moderately hard, intensely weathered, grayish
orange (10YR 7/4) and dark gray (N3), very closely to closely fractured, no
reaction to HCI, iron oxide staining, intensely broken, most of sample
washed out during drilling.

20.15-25.15 ft SHALE, soft to moderately hard, intensely weathered, dark
yellowish orange (10YR 6/6) and dark gray (N3), very closely to closely
fractured, no reaction to HCI, iron oxide staining, shale weathering into clay.

25.15-30.15 ft SHALE, interbedded, soft to moderately hard, intensely
weathered, yellowish gray (5Y 7/2) and dark yellowish orange (10YR 6/6),
closely fractured, no reaction to HCI, iron oxide staining, with zones of
intensely weathered shale into dark gray (N3) clay.

30.15-35.15 ft SHALE, interbedded, soft to moderately hard, intensely
weathered, dark gray (N3) and yellowish gray (5Y 7/2), closely fractured, no
reaction to HCI, iron oxide staining, shale weathering to clay

g x |25 |,
ET|Es 80' % ?5‘ Sk
L3a8 22| g2a |52
Su|ww (aZ| SO < z
w=qa=[(=s> s 0O w
| x| o W |Eo
d 7 13%| S B E
m o
7248 3
32103
7238 3
32203
7229 E R-2 36%
3 3 ™ ° | FD7
323.0 3 (0%)
218 3
32403
7200 E
32503
7198 3
326,03
718@ 3
32703
g E R-3 64%
3 ™ ° | FD7
3280 3 (0%)
7168 3
320,03
7150 E
33003
7148 3
33103
7134 E
332,01
7124 : R4 80%
I > | FD7
33303 (0%)
g 3
33407
710.0 E
33503
709.G E
336.0 3
708.G 3
337,03
7% I Rs | o%
33803 (0%)
706G 3
330,03
705.G E

35.15-40.15 ft Sample washed out, zero recovery.

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955

BORING NO. B-404 SHEET 2 OF 11




REV 1 Final Boring B-404 PROJECT NO. 104310

—_ COORDINATES _|
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340031.69 ft E. 2405136.97 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 744.44 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
704_& E 40.15-45.15 ft SHALE, interbedded, moderately hard, moderately to intensely SC-140.3-41.0 ft
E E weathered, dark gray (N3) and yellowish gray (5Y 7/2), very closely to 1130, 4/26/10.
341.03 closely fractured, no reaction to HCI, iron oxide staining ’ ’
703.6) E
1420 3
7024 E R6 86%
3 3 o | FD7
34303 (12%)
7016 3
3440 3
7006 3
1450 E
699.G E 45.15-50.15 ft SHALE, interbedded, moderately hard, fresh to slightly
3 3 weathered, dark gray (N3), very closely to moderately fractured, no reaction
34603 to HCI, iron oxide staining, iron oxide staining on all fracture faces.
698'% 3 45.15-50.15 ft Joint, R.D. = 10°, very closely spaced; surface: smooth,
34703 planar. Fracture set #F-1.
607 ; R7 96%
3 q ° | FD6
34803 (32%)
69%6q 3
1490 E
695G -
1500 3
694.G 3 50.15-55.15 ft SHALE, interbedded, soft to moderately hard, moderately to
E 3 intensely weathered, dark gray (N3) and yellowish gray (5Y 7/2), closely to
35103 moderately fractured, no reaction to HCI, iron oxide staining, shale
693.0 E weathering to clay, iron oxide staining on fracture faces, 70° fractures with
E 3 quartz infilling at 51.7-52.0 and 53.3-53.7 ft.
3520 4 51.7-54.7 ft Joint, R.D. = 70°, moderately spaced; filling: not healed, thin
692.04 E . quartz, moderately weathered; surface: moderately rough, moderately
3 JR8 | 8% g weathered. Fracture set #F-2.
35303 (0%)
6916 3
3540 E
6906 3
3550 E
689.0 E 55.15-60.15 ft SHALE, interbedded, soft to moderately hard, intensely
E 3 weathered, yellowish gray (5Y 7/2) and dark gray (N3), closely fractured, no
35603 reaction to HCI, iron oxide staining, moderately weathered quartz infilling
688.G E near middle of sample, shale weathering to clay, broken into pieces.
is570 3
687. 3
g J RO | 56% |fp7
3580 3 (0%)
6868 3
1500 E
685.0) E
DATE STARTED: 4/24/10 NOTES: Drilling with 6 1/4 inch hollow
stem auger
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel DRILLING METHOD: Hollow Stem Auger, NQ
CHECKED BY: Jennifer Ostrowsky DRILLING CO. Terracon
APPROVED BY: Rolando Benitez DRILLER: C. VanVactor DRILL RIG: CME-55 (Truck)
HELPER(S): E. Zetwick HAMMER ID: 955

BORING NO. B-404 SHEET 3 OF 11




REV 1 Final Boring B-404

PROJECT NO. 10-4310

—_ COORDINATES _|
= x £ o W, |y o
f—_’ S|Ee 8 ol = & [B&| = N. 340031.69 ft E. 2405136.97 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 744.44 ft » REMARKS
o B 1= gl 0 2ol & ]
<X |9 g
w o |3 = |© DESCRIPTION §
684.(; E 60.15-65.15 ft SHALE, soft to moderately hard, slightly to moderately
E E weathered, dark gray (N3) and yellowish gray (5Y 7/2), closely to
361.03 moderately fractured, no reaction to HCI, iron oxide staining, weathered
683.0 E quartz infilled fracture 61.5-62.2 ft.
E E 60.5-61 ft Joint, R.D. = 60°, closely spaced, slightly open; filling: slightly
36203 FD7 weathered; surface: slightly rough, undulating, slightly weathered; iron oxide
682.0 3 ) staining on fracture faces. Fracture set #F-3.
3 gR0 ?92/) 61.2-64.4 ft Joint, R.D. = 10°, closely spaced, slightly open; surface: slightly
36303 ° rough, undulating; weathered quartz infilling near bottom. Fracture set #F-4.
681.0 E
3640 3
6806 3
1650 E
679.0 E 65.15-70.15 ft SHALE, soft to moderately hard, fresh to moderately
3 3 weathered, dark gray (N3) and yellowish gray (5Y 7/2), moderately
36603 fractured, no reaction to HCI, iron oxide staining, weathered quartz filled
678.8 E fractures 67.4-68.6 ft.
1670 E ED5 65.15-65.9 ft Joint, R.D. = 25°-70°, closely spaced; filling: partly healed, very
3 E thin quartz, slightly weathered, moderately hard; surface: moderately rough,
677'% 3 R11 84% slightly weathered. Fracture set #F-5.
36803 (8%) 66.1-68.9 ft R.D. = 70°, closely spaced; filling: partly healed, quartz, slightly to
3 E moderately weathered, moderately soft; surface: moderately rough, slightly
676'(2 3 weathered; intensely weathered at 67.8-68.3 ft.. Fracture set #F-6.
369.0 3
675G S
1700 3
674. 3 70.15-75.15 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
E 3 (N3), closely to moderately fractured, no reaction to HCI, iron oxide staining,
37103 quartz filled fractures throughout
673G 3 70.15-75.15 ft Joint, R.D. = 70°, closely spaced, slightly open; filling: partly
37203 healed, moderately thin quartz, slightly weathered, moderately soft; surface:
672& E moderately rough, slightly weathered. Fracture set #F-7.
3 JR12| 100% |pps
37303 (20%)
o716 3
3740 E
6708 3
3750 E
669.0 E 75.15-80.15 ft SHALE, moderately hard, fresh, dark gray (N3), moderately
E E fractured, no reaction to HCI, iron oxide staining, quartz filled fracture at
37603 77.6-77.7
668'(2 3 75.15-80.15 ft R.D. = 70°, closely spaced, slightly open; surface: slightly
37703 rough, planar; set of quartz healed, very thin, 70 ° fractures at 77.7-78.3
3 E ft., quartz filled fracture at 77.6-77.7 ft. Fracture set #F-8.
667&  JR13| 100% |pps
37803 (24%)
6668 3
3790 E
665.0) E

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-404

PROJECT NO. 10-4310

PROFILE

COORDINATES
N. 340031.69 ft E. 2405136.97 ft
GROUND SURFACE ELEVATION: 744.44 ft

REMARKS

DESCRIPTION

USCS SYMBOL

3 x |25 |u,
ET|Es 80' % ?5‘ Sk
L3a8 22| g2a |52
Su|ww (aZ| SO <3
w=qa=[(=s> s 0O w
| <X | O w |xao
w b a Ko
m
6648 3
38103
663G 3
38203
6626 3
3 JRM4| 100% |pps
383.03 (14%)
661G 3
38403
660.0 E
38503
6598 3
386,03
658G 3
38703
6579 E R-15 |  98%
3 ERY ° | FD5
388.0 3 (32%)
6568 3
389.0 3
6550 3
390,03
6543 3
39103
653.0 E
392,01
652.0 E
3 3RM6| 7% |eps
39303 (25%)
65164 3
39407
650.G 3
39503
649.0 E
396.0 3
648.9 3
397,03
8478 I Rra7| 2% |rpo
E 3 (92%)
39803
646G 3
399.0 3
645.0 E

80.15-85.15 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
(N3), closely to moderately fractured, no reaction to HCI, iron oxide staining

80.15-85.15 ft Joint, R.D. = 60°-70°, closely spaced, slightly open; filling:
moderately healed, moderately thin quartz, fresh to moderately weathered,
moderately soft; surface: slightly rough, planar, fresh; thin to moderately
thick quartz healed fractures throughout, 84.9-85.15 ft. quartz crystals (2-3
mm diameter), fracture gouge moderately weathered. Fracture set #F-9.

85.15-90.15 ft SHALE, soft to moderately hard, fresh to moderately
weathered, dark gray (N3) and yellowish gray (5Y 7/2), closely to
moderately fractured, no reaction to HCI, iron oxide staining, shale
weathering into clay, several totally to partially quartz-healed fractures.

85.15-90.15 ft Joint, R.D. = 15°-25°, closely spaced, slightly open; filling:
moderately healed, moderately thin quartz, fresh to moderately weathered,
moderately soft to moderately hard; surface: slightly rough, planar, fresh.
Fracture set #F-10.

90.15-95.15 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
(N3) with yellowish gray (5Y 7/2), closely to moderately fractured, no
reaction to HCI, iron oxide staining, thin, moderately healed with slightly
weathered quartz fracture at 92.0-92.4 ft.

90.9-93.9 ft Joint, R.D. = 25°, closely spaced; surface: slightly rough, planar;
iron oxide staining on fracture faces, thin, moderately healed with slightly
weathered quartz fracture dipping 70° at 92.2-92.6 ft.. Fracture set #F-11.

95.15-200.15 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
extremely widely fractured, no reaction to HCI, trace fossils and pyrite

97.1-99.2 ft Joint, R.D. = 30°, moderately spaced:; filling: totally healed,
moderately thin calcite, fresh, moderately hard; surface: smooth, planar,
fresh. Fracture set #F-12.

SC-2 90.3-90.9 ft.,
0840, 4/27/10.

SC-398.1-99.0 ft.,
0910 4/27/10.

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-404

PROJECT NO. 10-4310

COORDINATES
N. 340031.69 ft E. 2405136.97 ft
GROUND SURFACE ELEVATION: 744.44 ft

REMARKS

DESCRIPTION

USCS SYMBOL

4 04 Zz o |w
' e >| W
2elz=|0g| 2 & |3E| 2
<8R8 |JZ| Sxw 52| G
Suw|pwy a2 | 20 oz 2
u=g|lss5| 279 €W
- <X | O w a| o
w a Ko
” o X
6448 7
3101.03
643G 3
3102.03
6423 3
3 JR18| 100% |Epo
3103.03 (100%)
6418 3
F104.03
640.0 E
3105.03
6398 3
3106.03
638G 3
3107.03
6379 E R-19 |  100%
3 = ° | FDO
3108.03 (100%)
6366 3
3109.03
6350 3
311003
634.0 3
F111.03
633.0 E
311203
632.0 3
3 JR20| 100% |gpg
3113.03 (100%)
631.0 3
3114.03
630.0 E
3115.03
629.0 E
3116.03
6289 3
3117.03
627%  JRr21| 100% |ppo
ER. (100%)
F118.03
626G 3
F119.03
625. E

95.15-200.15 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
extremely widely fractured, no reaction to HCI, trace fossils and pyrite

113.3-113.35 ft Joint, R.D. = 10°, very closely spaced; filling: totally healed,
moderately thin calcite, fresh, moderately soft; surface: fresh;
discontinuous. Fracture set #F-13.

113.6-114.1 ft Joint, R.D. = 60°, closely spaced; filling: totally healed, very
thin calcite, fresh, moderately soft; surface: fresh. Fracture set #F-14.

115.85-117.1 ft Joint, R.D. = 66°; filling: totally healed, very thin calcite, fresh,
moderately soft; surface: fresh. Fracture set #F-15.

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-404

PROJECT NO. 10-4310

COORDINATES
N. 340031.69 ft E. 2405136.97 ft
GROUND SURFACE ELEVATION: 744.44 ft

REMARKS

DESCRIPTION

USCS SYMBOL

4 04 Zz o |w
o O~| = 9 |€xY
EFIET|wS | 2.2 B5|
<3|ad |2 %= |H2| o
>uwwy [z | €0 zZl v
u=g|lss5| 279 €W
- x|l o W [€dao| &
w < 4 T8
” o X
6248 7
312103
623G 3
312203
6228 3
3 IR2| 9% |
3123.03 97%)
621.0 3
F124.03
620G E
F125.03
6198
3126.03
618G 3
F127.03
6179 E R23 | 100%
3 = ° | FDO
3128.03 (100%)
6168 3
312003
6156 3
313003
614.0 3
3131.03
613.4 E
313203
612.0 3
3 I R24| 100% |pp
3133.03 (100%)
6116 3
3134.03
610.0 E
3135.03
609.G E
3136.03
608.4 3
F137.03
67&  JRr2s| 9% |Epo
E = (98%)
3138.03
606G 3
313003
605.0 E

95.15-200.15 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
extremely widely fractured, no reaction to HCI, trace fossils and pyrite

123.4-123.45 ft Joint, R.D. = 10°, very closely spaced; filling: totally healed,
moderately thin calcite, fresh, moderately soft; surface: slightly rough,
undulating, fresh; broken apart during retrieval. Fracture set #F-16.

128.85-128.9 ft Joint, R.D. = 10°, very closely spaced; filling: totally healed,
very thin calcite, fresh, moderately soft; surface: smooth, planar, fresh;
mechanically broken. Fracture set #F-17.

134.1-134.12 ft Joint, R.D. = 10°, very widely spaced, slightly open; surface:

slightly rough, planar. Fracture set #F-18.

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-404

PROJECT NO. 10-4310

COORDINATES
N. 340031.69 ft E. 2405136.97 ft
GROUND SURFACE ELEVATION: 744.44 ft

REMARKS

DESCRIPTION

USCS SYMBOL
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6048
3141.03
603G 3
142,03
6028 3
3 3 R26| 100% |ppo
3143.03 (100%)
601.G 3
3144.03
600.G E
145,03
5098 3
F146.03
508G 3
F147.03
5979 E R-27 96%
3 ERA ° | FDO
3148.03 (96%)
5068
3149.03
5050 3
3150.03
5943 3
3151.03
593.4 E
352,03
5026t 3
3 JR28| 9% |my
3153.03 (98%)
5018 3
3154.03
590.G 3
3155.03
589.0 E
3156.03
588.0 3
3157.03
%78 JRr2o| 100% |rpo
3 — 0,
3158.03 (100%)
5864 3
3159.03
585.0 E

95.15-200.15 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
extremely widely fractured, no reaction to HCI, trace fossils and pyrite

159.05-159.1 ft Joint, R.D. = 5°, very closely spaced:; filling: totally healed,
moderately thin calcite, fresh, moderately soft; surface: slightly rough,

SC-4 146.4-147.3
ft., 1310 4/27/10.

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-404

PROJECT NO. 10-4310

COORDINATES
N. 340031.69 ft E. 2405136.97 ft
GROUND SURFACE ELEVATION: 744.44 ft

REMARKS

DESCRIPTION

USCS SYMBOL

undulating, fresh; broken open during retrieval. Fracture set #F-19.

95.15-200.15 ft SHALE, massive, moderately hard, fresh, dark gray (N3),

extremely widely fractured, no reaction to HCI, trace fossils and pyrite
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5848
3161.03
583G 3
316203
5828 3
3 JR3| 9% |y
3163.03 (94%)
581.G 3
F164.03
580.0 E
F165.03
5798 3
F166.03
578@ 3
F167.03
5779 E R-31 94%
3 ElA ° | FDO
3168.03 (94%)
5768 3
3169.03
5750t 3
3170.03
5748 3
3171.03
573.0 E
F172.03
5726t 3
3 3R32| 100% |gp
3173.03 (100%)
5716 3
F174.03
570.§ E
3175.03
569.0 E
3176.03
568.4 3
3177.03
%78 FRras| 100% |rpo
3 — 0,
F178.03 (100%)
5664 3
3179.03
565.0 E

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-404

PROJECT NO. 10-4310

COORDINATES
N. 340031.69 ft E. 2405136.97 ft
GROUND SURFACE ELEVATION: 744.44 ft

REMARKS

DESCRIPTION

USCS SYMBOL

4 04 Zz o |w
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5648
318103
563G 3
318203
5628 3
3 I R34| 100% |
3183.03 (100%)
561.0 3
F184.03
560.0 E
3185.03
5598
F186.03
5584 3
F187.03
%79 E R-35 96%
3 q™ o FDO
3188.03 (96%)
5568 3
3189.03
5550t 3
319003
554. 3
F191.03
553.0 E
3192.03
552.0 3
3 JR36| %% |mo
3193.03 (96%)
551. 3
3194.03
550G 3
3195.03
549.0 E
F196.03
548.0 E
3197.03
478 FRra7| 100% | ppo
3 — 0,
F198.03 (100%)
5464 3
3199.03
5450 E

95.15-200.15 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
extremely widely fractured, no reaction to HCI, trace fossils and pyrite

SC-5192.6-193.6
ft., 1525 4/27/10.

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-404

PROJECT NO. 10-4310
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PROFILE

COORDINATES
N. 340031.69 ft E. 2405136.97 ft
GROUND SURFACE ELEVATION: 744.44 ft

REMARKS

DESCRIPTION

USCS SYMBOL

£
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---- Bottom of Boring at 200.15 ft.----

DATE STARTED: 4/24/10
DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES: Drilling with 6 1/4 inch hollow
stem auger

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

—_ COORDINATES -
Z x Z o |u w o
f—_’ sz 8 ol = & |& £l 2 N. 340131.91 ft E. 2405221.36 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 757.56 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 P2 o 0.0-1.5 ft Well graded gravel, (gw), 95% gravel, medium, medium hardness;
757.9 ERr 3%5 )° 5% fines, low plasticity, low toughness; maximum grain size = 0.1 inches,
340 3 13% o 0 pinkish gray (5YR 8/1), dry, no HCI reaction, dense, homogeneous gw
33 6O
756.8 E 5O i ) —
E 3 J 1.5-3.0 ft Well graded gravel, (gw), 95% gravel, medium, medium hardness;
31203 o, 8'(1:?2')16 5 5% fines, medium plasticity, low toughness; maximum grain size = 0.1
755.0 3 93% OOD( inches, pinkish gray (5YR 8/1), dry, no HCI reaction, dense, homogeneous gw
E E b
330 3 e §
3 3 ".. 3.0-4.5 ft Poorly graded gravel, (gp), 90% gravel, medium to coarse, medium
754.0 ERPN 25{18;25 .' hardness; 5% sand; 5% fines, medium plasticity, low toughness; maximum
3403 87% o b grain size = 0.1 inches, light olive gray (5Y 5/2), dry, no HCI reaction, 9p
E B . ! dense, homogeneous
753 3 -~
% 50 3 4.5-5.0 ft Interval not sampled. 4.5 ft., attempted to
i 3 5.0-6.5 ft Clayey sand, (sc), 70% sand, medium, subangular, soft hardness; Egsrr;csohgbyc:: be,
752.0 E 12-9-8 o ; . . &0, g very
Ci 3 s4 (17) 25% fines, medium plasticity, low toughness; 5% gravel, medium, sample; down
360 3 100% subangular, elongated, medium hardness; maximum grain size = 0.05 sc pressur‘e 4000 psi
3 3 inches, very pale orange (10YR 8/2) and light brown (5YR 6/4), moist, no
751.4 3 HCI reaction, medium dense, homogeneous
3703 o5 7(174)7 6.5-9.5 ft Well graded gravel, (gw), 84% gravel, medium to coarse,
750.0 3 93% subangular, flat and elongated, medium hardness; 14% sand, fine to
E E coarse; maximum grain size = 1.5 inches, pale yellowish brown (10YR 6/2)
E 8.0 3 and moderate yellowish brown (10YR 5/4), moist, no HCI reaction, loose, GW|
7208 3 6-9-11 trace fines
3 ] s6 (20)
390 3 80%
748G 3 e , , —
E 3 N 9.5-11.0 ft Poorly graded sand with gravel, (sp), medium plasticity, low
31003 13&3;21 toughness; 50% gravel, medium, subangular, flat and elongated, medium
2 B 100% e hardness; 50% sand, fine to medium, subrounded, soft hardness; P
3 3 maximum grain size = 0.5 inches, moderate yellowish brown (10YR 5/4)
31103 and pale yellowish brown (10YR 6/2), moist, no HCI reaction, loose,
746.8 3 homogeneous
3120 = 11.0-14.0 ft SHALE, horizontal, soft to moderately hard, very intensely
3 3 ) weathered, dark yellowish orange (10YR 6/6) and dark gray (N3), very
7454 4 R 1(8%’ closely to closely fractured, no reaction to HCI, iron oxide staining, 10° SC-1. 12.5-12.85 ft.
11007 bedding angle 13:00, 4/26/10.
7446 3
314073
3 3 14.0-19.0 ft SHALE, horizontal, soft to moderately hard, very intensely
7434 E weathered, dark yellowish orange (10YR 6/6) and dark gray (N3), closely to
31503 moderately fractured, no reaction to HCI, iron oxide staining, 10° bedding
3 3 angle
742.(? E FD7
E 16.0 3 15.7-19 ft Joint, R.D. = 53°, closely spaced; filling: not healed, moderately
3 E 100% thin, very intensely weathered, soft; surface: slightly rough, very intensely
¢ 4 R2 (54%) weathered. Fracture set #F-1.
31703
740 E
31803
739.0 E
319,03
3 3 ) 19-24 ft Joint, R.D. = 60°, closely spaced; filling: not healed, very thin clay,
738g 3 RS (?,202) slightly weathered, soft; surface: slightly rough, slightly weathered; iron
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665

BORING NO. B-405 SHEET 1 OF 11




REV 1 Final Boring B-405

PROJECT NO. 10-4310

= - COORDINATES _|
Z x Z o |u w o
f—_’ sz 8 ol = & |& £l 2 N. 340131.91 ft E. 2405221.36 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 757.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
i 5 |a 2 DESCRIPTION a
E 3 oxidation in the fractures.. Fracture set #F-2. SC-2, 12.0-12.9 ft.,
737.8 3 19.0-24.0 ft SHALE, horizontal, soft to moderately hard, very intensely 13:30, 4/26/10.
32103 weathered, pale yellowish orange (10YR 8/6) and dark gray (N3), very
3 3 closely to moderately fractured, no reaction to HCI, iron oxide staining, 10°
736.9 3 bedding angle
32203 R3 96%
3 3 (34%)
735.0 E
12303 FD7
734 3
324073
3 3 24.0-29.0 ft SHALE, horizontal, soft to moderately hard, very intensely
733.G 3 weathered, pale yellowish orange (10YR 8/6) and dark gray (N3), very
32503 closely to closely fractured, no reaction to HCI, iron oxide staining, 10°
3 3 bedding angle
732'(2 3 24-29 ft Joint, R.D. = 23°, closely spaced; filling: not healed, moderately
32603 weathered; surface: slightly rough, moderately weathered. Fracture set
7318 1 R4 80% #E-3.
E 3 (12%)
32703
7308 3
32803
7209 E
32003
3 3 29.0-34.0 ft SHALE, horizontal, soft to moderately hard, very intensely
7284 E weathered, pale yellowish orange (10YR 8/6) and dark gray (N3), very
33003 closely to closely fractured, no reaction to HCI, iron oxide staining, 10°
3 3 bedding angle
727'% 3 29-31 ft Joint, R.D. = 42°, moderately spaced; filling: intensely weathered;
338103 surface: slightly rough, intensely weathered; iron oxidation staining in the
726.8 3 RS 88% fractures.. Fracture set #F-4.
E E 0%
33203 ©%)
7250 E
33303 FD6
724 E
33407
3 3 34.0-39.0 ft SHALE, horizontal, soft to moderately hard, very intensely
7234 E weathered, pale yellowish orange (10YR 8/6) and dark gray (N3), very
33503 closely to closely fractured, no reaction to HCI, iron oxide staining, 10°
3 3 bedding angle
722'(2 3 34-39 ft Joint, R.D. = 35°, closely spaced; filling: not healed, moderately thin
33603 clay, moderately weathered, soft; surface: slightly rough, moderately
7214 3 R6 | 100% weathered. Fracture set #F-5.
3 E (12%)
337.03
7206 3
13803
7190 E
339,03
E E ) 39-44 ft Joint, R.D. = 10°-50°, closely spaced; dry but shows evidence of
718 3 R7 (14(23/0/") flow, filling: not healed, moderately weathered; surface: slightly rough,
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

= - COORDINATES -
z 4 Z o |w o | w [®]
f—f sz 8 ol = & [B&| = N. 340131.91 ft E. 2405221.36 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 757.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 moderately weathered; iron oxidation staining in the fractures.. Fracture
g 3 set #F-6.
34103 FD6 39.0-44.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
3 3 gray (N3), closely to moderately fractured, no reaction to HCI, iron oxide
716.9 3 staining, 10° bedding angle
34209 R7 100%
3 3 (44%)
7159 E
34303
7146 3
344073
E B 44.0-49.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
713G 3 gray (N3), closely to moderately fractured, no reaction to HCI, iron oxide
34503 staining, 10° bedding angle
712(; E 44-61.7 ft Joint, R.D. = 68°, closely spaced; filling: not healed; surface:
E E slightly rough; iron oxidation in the fractures, bedding plane fractures at 10°.
34603 Fracture set #F-7.
7114 3 RS 100%
3 3 (10%)
34703
708 3
34803
709.9 E
F4903
3 3 49.0-54.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
708.9 3 FD6 gray (N3), closely to moderately fractured, no reaction to HCI, iron oxide
350.0 3 staining, 10° bedding angle
3 3 SC-3, 50.1-50.7 ft.,
org g 08:45, 4/27/10.
35103
706@ 3 RO | 100%
3 3 (10%)
35203
7056 3
15303
7046 E
35407
E E 54.0-59.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
703.G E gray (N3), closely to moderately fractured, no reaction to HCI, iron oxide
35503 staining, 10° bedding angle
7028 E
15603
701G 3 R10| 100%
3 E (32%)
35703
7006 3
1580 3
60d 3 D5
359.0 3
608G 3 RI1| 100%
E 3 (54%)
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

= - COORDINATES -
z 4 Z o |w w [®]
,C—E: T Sd s 2|5 £l 2 N. 340131.91 ft E. 2405221.36 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 757.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
E 3 59.0-64.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
697.9 3 gray (N3), moderately fractured, no reaction to HCI, iron oxide staining, 10°
36103 bedding angle
696.0 E
; 6203 RA1 ] 100% 61.8-61.81 ft Joint, R.D. = 11°; filling: totally healed. Fracture set #F-8.
cosq 3 (54%) 61.85-72.6 ft Joint, R.D. = 89°, very closely spaced:; filling: not healed;
3 3 surface: slightly rough. Fracture set #F-9.
163.0 4
694.0 3
36403
E B 64.0-69.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
693.G 3 gray (N3), moderately fractured, no reaction to HCI, iron oxide staining, 10°
E 55_05 FD5 bedding angle
6920 E
16603
601G I R12| 100%
3 3 (36%)
367.03
6908 3
36803
689.0 E
36003
3 3 69.0-74.0 ft SHALE, horizontal, moderately hard, moderately weathered, dark
688.G E gray (N3) and dark yellowish orange (10YR 6/6), closely to moderately
E 700 3 fractured, no reaction to HCI, dry, iron oxide staining, 10° bedding angle.
6873 3 , '
3 3 70.5-84 ft Joint, R.D. = 90°-80°, closely spaced; filling: moderately healed,
37103 quartz, moderately weathered; surface: moderately weathered. Fracture set
6864 o R13| 100% #F-10.
3 3 (60%)
37203
6850 3
37303
684.0 E
37407
E E 74.0-79.0 ft SHALE, horizontal, moderately hard, moderately to intensely
683.G E weathered, dark gray (N3) and dark yellowish orange (10YR 6/6), closely to
37503 widely fractured, no reaction to HCI, dry, iron oxide staining, 10° bedding
é 3 FD6 angle, fracture zones filled with weathered shale and quartz crystals.
682. E
17603
681.0 JR14|  100%
3 3 (0%)
37703
6806 3
17803
679.0 E
37903
678G 3 R15| 100%
3 3 (0%)
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [®]
f—_’ S|Ee 8 ol = & [B&| = N. 340131.91 ft E. 2405221.36 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 757.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
E 3 79.0-84.0 ft SHALE, horizontal, moderately hard, intensely weathered, pitted,
677.9 3 typical diameter: 0.1 in. max size: 0.4 in., dark gray (N3) and dark yellowish
18103 orange (10YR 6/6), closely to widely fractured, no reaction to HCI, 10°
3 3 bedding, fractures are filled with quartz crystals and weathered shale; the
676.9 3 quartz crystals are stained
38204 R15 | 100%
; E (%) FD6
675.8 E
38303
674.0 3
38403
3 3 84.0-89.0 ft SHALE, horizontal, moderately hard, moderately to intensely
673.G 3 weathered, dark gray (N3) and dark yellowish orange (10YR 6/6), closely to
38503 widely fractured, no reaction to HCI, dry, iron oxide staining, 10° bedding
3 3 angle, fracture zones filled with weathered shale and quartz crystals.
6728 3 84-88.4 ft Joint, R.D. = 60°-90°, widely spaced; filling: moderately healed,
386.0 3 moderately thin quartz crystals, moderately weathered, moderately hard;
671.0 J R16 100% surface: slightly rough, moderately weathered. Fracture set #F-11.
E 3 50%
38703 (50%)
670.0 3
38803
669.0 3 88.3-88.31 ft Joint, R.D. = 11°; surface: smooth; iron oxidation in the fracture.
389,03 Fracture set #F-12.
668 é 3 89.0-94.0 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 3 gray (N3) and dark yellowish orange (10YR 6/6), very closely to moderately
39003 fractured, no reaction to HCI, dry, iron oxide staining, 10° bedding angle
667.01 E 89-94 ft Joint, R.D. = 88°, very closely to moderately spaced; filling: partly
39103 healed, quartz crystals; surface: slightly rough. Fracture set #F-17.
e66q 3 RA7T| 9%
g 3 (22%) FD6
39203
6656 3
39303
664.0 E
39407
E E 94.0-99.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
663.¢ E gray (N3), very closely to moderately fractured, no reaction to HCI, 10°
39503 bedding angle
3 3 94.1-94 .3 ft Joint, R.D. = 6°; filling: not healed; surface: slightly rough; iron
662.G E oxidation staining in the fracture. Fracture set #F-18.
396.0 3 94.6-99 ft Joint, R.D. = 86°, very closely to moderately spaced; filling:
3 3 ) moderately healed, moderately thin quartz and galena, slightly weathered,
661.G 3 R-18 1(8%’ moderately soft; surface: slightly rough, slightly weathered. Fracture set
39703 #F-19.
660.0 E
39803
659.0 E
399.0 3
i 3 R19| 100%
658'(2 E (100%) | P4
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

= - COORDINATES _|
z x Z o |w o | w o
f—_’ sz 8 ol = & [B&| = N. 340131.91 ft E. 2405221.36 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 757.56 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
E 3 99.9-101.75 ft Joint, R.D. = 45°&90°, closely spaced; filling: totally healed,
657.9 3 clean quartz, slightly weathered, moderately soft; surface: slightly
3101.03 weathered. Fracture set #F-20.
3 3 99.0-104.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
656.9 3 gray (N3), closely to very widely fractured, no reaction to HCI, 10° bedding
310204 R19 | 100% angle
3 3 (100%)
655.8 E
310303
654.0 3
3104.03
3 3 104.0-109.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
653.G 3 gray (N3), very closely to moderately fractured, no reaction to HCI, 10 °
5105_0§ bedding angle, quartz clast at 105.3-105.7 ft.
6520 E
3106.03
3 3 ) 106-107.5 ft Joint, R.D. = 45°, very closely spaced; filling: totally healed, clean
es1¢ 3 R20 (1884’) quartz, slightly weathered, moderately soft; surface: slightly weathered.
3107.03 o |FD4 Fracture set #F-21.
650.(; E
3 E 107.5-114 ft Joint, R.D. = 89°, very closely spaced:; filling: totally healed, clean
3108.03 quartz, slightly weathered, moderately soft; surface: slightly weathered.
6494 E Fracture set #F-22.
$100.03
3 3 109.0-204.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
648.G 3 gray (N3), very closely to extremely widely fractured, no reaction to HCI
3110.03 109.1- ft Joint, R.D. = 10°, very closely spaced; filling: totally healed, quartz,
3 3 slightly weathered, moderately soft; surface: slightly weathered. Fracture
647.9 3 set #F-23.
3111.03
e46@ I R21| 100%
3 E (100%)
3112.03
6456 3
311303
644.0 E
3114.03 113.7- ft Joint, R.D. = 11°; filling: totally healed, quartz, slightly weathered,
é 3 moderately soft; surface: slightly weathered. Fracture set #F-24.
643. 3
3115.03
642.0 E
3116.03
641.0 3 rR2 100°/A,
3 E 100%
3117.03 (100%) | Fo1
640.0 E
311803
639.0 E
311903
638G 3 R23| 100%
3 3 (100%)
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

- COORDINATES _|
Z o 2 9 W, |y o
Q. z-|%g|= g |5E| = N. 340131.91 ft E. 2405221.36 ft Q
AN 2| sy |FRo| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 757.56 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
E 3 109.0-204.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
637.9 3 gray (N3), very closely to extremely widely fractured, no reaction to HCI
312103 120.3-122.7 ft Joint, R.D. = 70°, very closely spaced:; filling: totally healed,
3 3 clean quartz, slightly weathered, moderately soft; surface: slightly
636G 3 weathered. Fracture set #F-25.
312209 R23 | 100%
3 3 (100%)
635G 3
312303
634.0 3
312403 o1 123.9-124.5 ft Joint, R.D. = 77°, closely spaced; filing: moderately healed,
633.0 3 very thin quartz, slightly weathered, moderately soft; surface: slightly rough,
310503 slightly weathered. Fracture set #F-27.
6320 E
$126.03
631.@ 3 R24| 100%
P (100%)
$127.03
6308 3
128,03
620.0 E
F129.03
3 E SC-4, 129.0-129.6
628.G E ft., 12:09, 4/27/10.
313003
627.0 E
313103
6264 I R25| 100%
S (100%)
3132.03
6256 3
$133.03
624.0 E
3134.03
R FDO
6234 3
3135.03
622.0 E
3136.03
6214 3 R26| 100%
E S (100%)
3137.03
6206 3
113803
619.0 E
313003
s18@ 1 R27| 100%
E S (100%)
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

—_ COORDINATES a
z 4 Z o |w o | w [®]
S-z_ (0| % g [BF| 2 N. 340131.91 ft E. 2405221.36 ft 2
o @ 4 €S > |Fon| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 757.56 ft P REMARKS
o B 1= gl 0 2ol & 9
<X | O
m S5z %2 |- DESCRIPTION §
E 3 109.0-204.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
617.9 3 gray (N3), very closely to extremely widely fractured, no reaction to HCI
3141.03
616.0 E FDO
F4203 R27 | 100%
3 3 (100%)
6150 3
314303
614.0 3
$144.03
613 E
3145.03
6120 E
$146.03
611G 1 R28| 100%
3 3 (100%)
314703
6108 3
148,03
609.9 E
$149.03
608.0 E
15003 F0o
607.0 E
315103
606G I R29| 100%
33 (100%)
152,03
605G 3
153,03
604.0 E
15403
603.0 E
3155.03
602.0 E
3156.03
601G 3 R30| 100%
39 100%
1570 (100%) 156.7-156.71 ft Joint, R.D. = 16°; filling: totally healed, calcite, slightly
3 3 weathered, very soft; surface: slightly weathered; calcite measured 0.1 ft.
6008 3 Fracture set #F-28.
3158.03
5006 3
3 3 FDO
3159.03
508G 3 R31| 100%
33 (100%)
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

—_ COORDINATES _|
z x Z o |w o | w o
S_lz_|0g|= g [BZ|d N. 340131.91 ft E. 2405221.36 ft Q
o @ 4 €S > |Fon| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 757.56 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
m S5z %2 |- DESCRIPTION §
E 3 109.0-204.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
597.9 3 gray (N3), very closely to extremely widely fractured, no reaction to HCI
3161.03
596, E
16209 R31 | 100%
3 3 (100%)
595G S
116303
594.0 3
3164.03
593.0 E
3165.03
592.0 E
3166.03 FDO
501G 1 R32| 100%
ESE (100%)
3167.03
500 3
3168.03
569.0 E
116003
588.0 E
317003
567.0 3
3171.03
se6@ I R33| 98%
ESNE (98%)
317203
5856 3
$173.03
584.0 E
317403
583.0 3
3175.03
582.0 E
3176.03 Do
581 JRrR34| 100%
3 3 (100%)
$177.03
5806 3
317803
579.0 E
317903
578G 3 R35| 100%
ES (100%)
NOTES:

DATE STARTED: 4/26/10

DATE FINISHED: 4/27/10

FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

—_ COORDINATES a
z x Z o |w w o
S_lz_|0g|= g [BZ|d N. 340131.91 ft E. 2405221.36 ft Q
o Z| Sy RO
Solg az| 882 (9Z| € GROUND SURFACE ELEVATION: 757.56 ft » REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 109.0-204.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
577.9 3 gray (N3), very closely to extremely widely fractured, no reaction to HCI
3181.03
576.0 E
F18209 R35 | 100%
3 3 (100%)
575G 3
;133.05 F0o
574.9 3
3184.03
573 E
3185.03
5720 E
186.03
5714 1 R36| 100%
ESE (100%)
187.03
5708 3
188,03
569.0) E
118903
568.0 E
19003
567.0 3
$191.03
566G 1 R37| 100%
ESNE (100%)
192,03
5656 3
5193.05 F0o
564.9 E
$194.03
563.0 E
3195.03
562.0 E
$196.03
561G 3 R38| 100%
3 3 (100%)
$197.03
5606 3
$198.03
559.0 E
319903
558G 3 R39 | 100%
ES (100%)
NOTES:

DATE STARTED: 4/26/10

DATE FINISHED: 4/27/10

FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-405

PROJECT NO. 10-4310

- COORDINATES =
= 14 2 9 W, |y o
2elz= 90| 2 & |BE| 2 N. 340131.91 ft E. 2405221.36 ft Q
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 757.56 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O

“ & |a = [ DESCRIPTION 2

E 3 109.0-204.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
557.9 3 FDO gray (N3), very closely to extremely widely fractured, no reaction to HCI

3201.03
556.0 E

320203 R39 | 100%

3 3 (100%)
555.0 E FDO

3203.03
554.0 3

3204.03

E E ---- Bottom of Boring at 204.00 ft.-—--
DATE STARTED: 4/26/10 NOTES:

DATE FINISHED: 4/27/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-406 PROJECT NO. 10-4310

—_ COORDINATES -
z x Z o |w w o
f—_’ sz 8 ol = & |& £l 2 N. 340286.99 ft E. 2405115.50 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 771.88 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
3 3 / 7 0.0-1.5 ft Clayey sand, (sc), 75% sand, fine to medium, rounded, very soft
3 ERY 1@262 hardness; 25% fines, medium plasticity, low toughness; moderate brown
MG 19 3 60% (5YR 3/4), moist, no HCI reaction, loose, homogeneous, weak cementation sc
770_(; E 1.5-3.0 ft Clayey sand with gravel, (sc), 56% sand, fine to medium,
E 20 3 S92 EE'&'? . subrounded, very soft hardness; 25% gravel, fine to medium, subangular,
3 3 93% 7 flat and elongated, medium hardness; 19% fines, medium plasticity, low sc
769.0 E s toughness; maximum grain size = 0.05 inches, light brown (5YR 5/6) and
E 3.0 3 ?X light olive gray (5Y 5/2), no HCI reaction, medium dense, homogeneous / Decomposed shale
1 3. 13@@;25 3.0-6.0 ft Well graded gravel with clay and sand, (gw-gc), 69% gravel, fine to starting at 3.0 ft.
768G 4 3 93% medium, subrounded to subangular, very soft hardness; 25% sand, fine to
3 E coarse; maximum grain size = 0.5 inches, light brown (5YR 5/6) and light
3 3 gray (N7), moist, no HCI reaction, dense, trace fines GW-GC
7678 50 3 11-16-22 /9
3 3 S4 (38)
3 E 73%
7668 50 3
E 3 “* 6.0-7.5 ft Poorly graded sand with clay and gravel, (sp-sc), 55% sand, fine to
3 3 55 7(185)7 LA medium, subangular, soft hardness; 35% gravel, medium to coarse,
765.¢ 70 3 73% .- 7 subangular, elongated, medium hardness; 10% fines, medium plasticity, SP-sQ
3 3 g low toughness; maximum grain size = 0.1 inches, light gray (N7), dry, no
é E . "\ HCI reaction, loose, homogeneous /
764. 3
3803 o 9'(1201')11 .' 7.5-9.0 ft Poorly graded gravel with silt and sand, (gp-gm), 55% gravel, .
3 E 73% ® medium, subrounded, very soft hardness; 35% sand, fine to medium, gm
763.0 E J subangular, flat and elongated, medium hardness; 10% fines, low plasticity,
3 9.0 3 ST-1 T low toughness; maximum grain size = 0.05 inches, light olive gray (5Y 5/2) 9.0 ft ST-1 at
E E 5 and light brown (5YR 6/4), dry, no HCI reaction, loose, weak cementation / '9_0’_9_ 4 ft on
762.0 100 3 21.28.28 . 0_\ 9.4-9.5 ft Interval not sampled /_ 4/21/10
E J s7 (56) )o N 9.5-11.0 ft Well graded gravel with sand, (gw), 75% gravel, medium to aw
E 3 73% oO q coarse, subangular, flat and elongated, medium hardness; 25% sand,
761.6 110 3 ~ A medium, subangular, elongated, soft hardness; maximum grain size = 0.1
E 3 inches, medium gray (N5), dry, no HCI reaction, medium dense, blocky,
E weak cementation, weathering occuring on the gravel sample. S?t-1 ?t1 :13101(3) -122
760'(2 12.0 3 11.0-16.0 ft SHALE, horizontal, moderately hard, moderately weathered, dark 4)2a1 "o
E E gray (N3), moderately fractured, no reaction to HCI, dry, bedding is at a 10°
759.8 130 3 angle . o
31503 12.2-16 ft Joint, R.D. = 40-76°, moderately spaced; filling: not healed, clay;
E 3 R 96% surface: slightly rough. Fracture set #F-1.
758 140 3 (18%)
7578 150 3
ERE FD8
756 460
E E 16.0-21.0 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 3 gray (N3), closely fractured, no reaction to HCI, moist, iron oxide staining,
755.8 470 3 bedding is at a 10 ° angle
E E 16-21 ft Joint, R.D. = 58°, closely spaced; filling: not healed, clay, fresh;
754.0 180 E R 09, surface: slightly rough, fresh. Fracture set #F-2.
i E 27%)
7538 19.0§
7528 -
DATE STARTED: 4/21/10 NOTES:
DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey DRILLING METHOD: 6" Solid Flight Auger, NQ
CHECKED BY: Jennifer Ostrowsky DRILLING CO. Terracon
APPROVED BY: Rolando Benitez DRILLER: S. Silverman DRILL RIG: CME-55 (Track)
HELPER(S): J. Tousley HAMMER ID: 340665
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REV 1 Final Boring B-406 PROJECT NO. 10-4310

= - COORDINATES _|
Z x 2 9 W, |y o
f—_’ sz 8 ol = & [B&| = N. 340286.99 ft E. 2405115.50 ft g
o @ 4 €S > |Fon| &
E elEe |2 z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 771.88 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
3 JRrR2| 9%
7518 510 3 (@r%)
3 3 21.0-25.0 ft SHALE, horizontal, moderately hard, intensely weathered, dark
3 3 gray (N3), no reaction to HCI, iron oxide staining, 10 ° angle on the bedding
750. 3
%220 3 21-25 ft Joint, R.D. = 0-60°, very closely to moderately spaced; filling: not
3 E FD8 healed, very thin clay, fresh, very soft; surface: moderately rough,
7490 3 undulating, fresh. Fracture set #F-3.
42303 R3 98%
A (%)
7488 540 3
7478 5.0 E
3 3 25.0-30.0 ft SHALE, horizontal, moderately hard, intensely weathered, dark
3 3 gray (N3), closely to widely fractured, no reaction to HCI, iron oxide staining,
746.8 550 3 10 ° angle bedding plane, fractures filled with clay with a color of moderate
E 3 orange pink (5YR 8/4), no HCI reaction
745(5 3 25-34 ft Joint, R.D. = 30-70°, very closely to widely spaced; filling: partly
32704 healed, very thin clay, fresh, very soft; surface: slightly rough, fresh.
; E R4 100% Fracture set #F-4.
7448 280 3 (34%)
7438 50 3
7428 300 3
3 3 30.0-35.0 ft SHALE, horizontal, moderately hard, intensely weathered, dark 30.0 - 35.0 ft. 100%
E E gray (N3) and yellowish gray (5Y 7/2), closely fractured, no reaction to HCI, water recovery
7418 349 3 iron oxide staining, bedding at a 10 ° angle, clay fracture filling is 5YR 8/4
E 3 (moderate orange pink)
740(; 3 30-40 ft Joint, R.D. = 50°, closely spaced, slightly open; filling: not healed,
33204 FD6 very thin clay, fresh, very soft; surface: slightly rough, fresh. Fracture set
I 3 RS 96% #F-5.
7398 330 (66%)
738 34 0 :
7378 350 3
3 E 35.0-40.0 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 E gray (N3) and yellowish gray (5Y 7/2), very closely to moderately fractured,
736.G 350 3 no reaction to HCI, iron oxide staining, 10 ° bedding angle, clay infilling is
E 3 moderate orange pink (5YR 8/4)
7358 570 3
i JRre| %%
7348 380 3 (60%)
733 390 :
ERE FD6
732, 3
DATE STARTED: 4/21/10 NOTES:
DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey DRILLING METHOD: 6" Solid Flight Auger, NQ
CHECKED BY: Jennifer Ostrowsky DRILLING CO. Terracon
APPROVED BY: Rolando Benitez DRILLER: S. Silverman DRILL RIG: CME-55 (Track)
HELPER(S): J. Tousley HAMMER ID: 340665
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REV 1 Final Boring B-406

PROJECT NO. 10-4310

- COORDINATES _|
z © Z o |w, | o
f—_’ sz 8 ol = & |& E E N. 340286.99 ft E. 2405115.50 ft g
13 Z| oS |F@
Selas|gz| 8%% 02| O GROUND SURFACE ELEVATION: 771.88 ft P REMARKS
u=|a =S| 270 |qu|l X
- <X | O E rxo| o (]
w o |3 = |© DESCRIPTION §
E 3 40.0-45.0 ft SHALE, horizontal, moderately hard, intensely weathered, dark
3 3 gray (N3) and medium light gray (N6), closely fractured, no reaction to HCI,
7318 410 3 iron oxide staining, 10 ° bedding angle, clay infilling is moderate orange pink
E 3 (5YR 8/4)
730(; 3 40-45 ft Joint, R.D. = 66°, very closely to moderately spaced; filling:
34203 moderately healed, very thin clay, fresh, very soft; surface: slightly rough,
3 3 R7 88% fresh. Fracture set #F-6.
7299 430 3 @z%)
7288 44 5 ;
37 3 SC-2 at43.9-44.5 ft
3 3 at 09:30 on
727.8 450 3 4/22/10
ESE 45.0-50.0 ft SHALE, horizontal, moderately hard, very intensely weathered, Lost water circulation
E 3 dark gray (N3) and very pale orange (10YR 8/2), closely fractured, no at 45.0-50.0 ft.
726.8 450 3 reaction to HCI, iron oxide staining, less than a 10 ° angle on the bedding
E E 45-50 ft Joint, R.D. = 52°, closely spaced; filling: not healed, very thin clay,
7258 E FD6 fresh, very soft; surface: slightly rough, fresh; iron oxide on some of the
34703 joint fractures. Fracture set #F-7.
E 3 RS 88%
724.8 480 3 (34%)
7238 40 3
7228 500
3 3 50.0-55.0 ft SHALE, horizontal, moderately hard, very intensely weathered,
E 3 yellowish gray (5Y 7/2) and dark gray (N3), very closely to widely fractured,
7218 540 3 no reaction to HCI, iron oxide staining, fracture infilled with clay, some have
E 3 iron oxidation on the fracture
720& 3 50-55 ft Joint, R.D. = 46°, very closely to very widely spaced; filling: not
35203 healed, very thin clay, fresh to slightly weathered, very soft; surface:
E 3 Rro 100% smooth, fresh; some fractures have clay filling, and others have been
7194 530 E (20%) oxidized. Fracture set #F-8.
718 5 :
7178 550 3
3 E 55.0-60.0 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 E gray (N3), closely fractured, no reaction to HCI, iron oxide staining, 10 °
716.¢ 560 3 bedding, fractures are filled with clay and quartz
E E 55-58.5 ft Joint, R.D. = 43°, closely spaced; filling: not healed, very thin quartz
7158 E FD6 and clay, slightly weathered, very soft to moderately hard; surface: slightly
EREE rough, slightly weathered. Fracture set #F-9.
E 3 R10 80%
748 5503 (50%)
7138 590 E
7128 -
DATE STARTED: 4/21/10 NOTES:

DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-406

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—_’ sz 8 ol = & |& E E N. 340286.99 ft E. 2405115.50 ft g
@ Z| 5 |[Fo
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 771.88 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
E 3 60.0-65.0 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 3 gray (N3) and yellowish gray (5Y 7/2), closely fractured, no reaction to HCI,
MG 6103 iron oxide staining, 10 ° angle of bedding, fracture at 63.8 ft. is filled with
3 3 quartz, other fractures have clay filling, 60.2-60.45 ft. clay seam, light olive
3 3 brown (5Y 5/6)
710. 3
%6203 60-65 ft Joint, R.D. = 35°, very closely to moderately spaced; filling: not
3 3 R-11 86% healed, moderately thin quartz and clay, fresh to moderately weathered,
3 3 (40%) very soft to moderately hard; surface: slightly rough, fresh. Fracture set
7098 63
399V 3 #F-10.
708G g4 o E
7078 65,9 : D6
3 3 65.0-70.0 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 3 gray (N3) and yellowish gray (5Y 7/2), closely to moderately fractured, no
706.8 650 3 reaction to HCI, iron oxide staining, 10 ° angle of the bedding, clay infilling
E 3 has a light olive brown (5Y 5/6)
705& 3 65-69.2 ft Joint, R.D. = 18°, closely spaced; filling: moderately thin clay, fresh,
36703 very soft; surface: slightly rough, fresh. Fracture set #F-11.
E 3 R12|  100%
704.8 6g g 3 (30%)
7038 5 3
E 3 69.1-69.2 ft Joint, R.D. = 30°, closely spaced; filling: moderately weathered;
702& 3 surface: stepped, moderately weathered. Fracture set #F-12.
470.0 3
3 3 70.0-75.0 ft SHALE, horizontal, moderately hard, moderately to slightly
33 weathered, yellowish gray (5Y 7/2) and dark gray (N3), closely fractured, no SC-3 at 70.3-71.05
7018 74 0 3 reaction to HCI, dry, iron oxide staining, 10 ° on the bedding, fossilized ft, 13:15, 4/22/10
E 3 shells, strong reaction to HCI from 73.5-75.0ft.
700& 3 70-73.5 ft Joint, R.D. = 12°, closely spaced; filling: not healed, moderately thin
37203 clay, fresh to slightly weathered, very soft; surface: slightly rough, fresh.
3 3 r13 | 100% Fracture set #F-12.
6990 730 3 (60%)
698 740
697 750 3 D3
3 3 75.0-80.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 E moderately to widely fractured, no reaction to HCI, fossilized shells
696.¢ 760 3 throughout
6958 770 3
3 JRr1a| 100%
6948750 3 (100%)
6938 19, E
62d -
DATE STARTED: 4/21/10 NOTES:

DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-406

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—f sz 8 ol = & |& E E N. 340286.99 ft E. 2405115.50 ft g
@ Z| 5 |[Fo
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 771.88 ft * REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 80.0-95.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3), widely
3 3 to very widely fractured, no reaction to HCI, fossilized shells throughout
691G g1
6908 820 3 FD3
3 3 Rr5| 100%
6890 g3 1 (100%)
6880 g, E
6879 g5 o E
6860 55,0 3
6858 70 3
3 JRr16| 100%
684.0 880 3 (100%)
683 5o 3
682 9
6818 91 o 3 FD1 90.7-91.2 ft Joint, R.D. = 70°, very closely spaced; filling: slightly weathered;
E E surface: smooth, slightly weathered; iron oxide staining in the fracture.
680 é 3 Fracture set #F-13.
49203
I RrR17 | 100%
6798 930 3 (92%)
678 g4 :
6778 g5.0
3 E 95.0-100.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 E widely fractured, no reaction to HCI, fossilized shells throughout, few calcite
676.¢ g5 3 laminae
3 3 95.5-95.8 ft Joint, R.D. = 63°; filling: slightly weathered; surface: slightly
é 3 rough, slightly weathered; iron oxide in the fracture. Fracture set #F-14.
675. 3
497.0 3
3 Jr8| 100%
6748 950 3 (©4%)
673.(% 99.0 ; D1
672_: E 99.5-99.6 ft R.D. = 14°; surface: slightly rough; iron oxide in fracture. Fracture
DATE STARTED: 4/21/10 NOTES:

DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-406

PROJECT NO. 10-4310

> s = COORDINATES 6|
V4 Z o |w
2oz |9¢| = € |3E ; N. 340286.99 ft E. 2405115.50 ft Q
o =z S s |Fn
E 258 |2 z §<”§ M CEAR GROUND SURFACE ELEVATION: 771.88 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u 5 & = [ DESCRIPTION 3
EE set #F-15.
671 é E 100.0-115.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
310103 closely to very widely fractured, no reaction to HCI, few calcite laminae
670810503
3 3 Rr9| 100%
669.8}; 3 0§ (96%) 102.6-102.95 ft Joint, R.D. = 70°, very closely spaced; filling: not healed, very
ER- thin calcite, fresh, soft; surface: slightly rough, fresh; calcite lamina.
E 3 Fracture set #F-16.
668810403
6670 105.05
6669 106.0; FD1
66510703
3 3R 100%
664.010g.03 (100%)
663810903
662 11,03
661.0 111.0§
6603115 ,03
I RrR21| 100%
65901 14 13 (74%) , . , .
3113.03 112.8-114.6 ft Joint, R.D. = 10°, closely spaced; surface: slightly rough; iron
E 3 oxide staining in the fracture joints. Fracture set #F-17.
658011 03
657011503
E 3 115.0-120.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 E very widely fractured, no reaction to HCI, fossilized shells throughout, few
656.116.03 FDO calcite laminae
655811703
3 JRr2| 100%
5 E 100%
654811803 (100%)
653811903
o528 -
DATE STARTED: 4/21/10 NOTES:

DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-406

PROJECT NO. 10-4310

> s = COORDINATES 6.
x Z o |w
2elz=(0g| % & |3 - ; N. 340286.99 ft E. 2405115.50 ft Q
3 Z| Sy, |Fo
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 771.88 ft » REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
w o |3 = |© DESCRIPTION §
E E 120.0-135.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 extremely widely fractured, no reaction to HCI, 10 ° bedding
6518121 03
65081, 03
3 IRrR2| 100% |ppo
649,813 0 (100%)
648.8124.03
647812503
6468126.03
6454 127.0%
3 FRrR2| 100%
644015 0 (100%)
6438129.0
642813003
641843103
6408135 03
E = FDO
3 FR25| 100%
6398433 03 (100%)
6388134 0
63701350
3 E 135.0-175.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
é E extremely widely fractured, no reaction to HCI, fossilized shells throughout
636. 3
4136.03
635837 0
i 3 Rr2e| 100%
5 3 100%
634813803 (100%)
6338 130,03
6228 - FDo
DATE STARTED: 4/21/10 NOTES:

DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)
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REV 1 Final Boring B-406

PROJECT NO. 10-4310

- COORDINATES -
= 14 2 9 W, |y o
S-lz-|0g|= g [2Z| 4 N.340286.99ft  E. 240511550 ft @
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 771.88 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O g
w o |3 £ v DESCRIPTION §
E 3 135.0-175.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 extremely widely fractured, no reaction to HCI, fossilized shells throughout
631814103
630814703
3 3 Rror| 100%
R (100%)
628,814 0
6279 145.05
626,846 0
6254 147,03 FDO
1 FR28| 100%
6246145 03 (100%)
623.8}149,0
622815003
621 151.0§
6208157 03
3 JRr2e| 100%
619,155 01 (100%)
6184 154,03
6174 15503
616.8 156,03
615815703 FDO
3 JRr30| 100%
614.8 158 03 (100%)
613815003
612G -
DATE STARTED: 4/21/10 NOTES:

DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon
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HELPER(S): J. Tousley
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REV 1 Final Boring B-406

PROJECT NO. 10-4310

—_ COORDINATES _|
z 4 Z o |w w (]
f—z sz 8 ol = & |& E E N. 340286.99 ft E. 2405115.50 ft g
13 Z| oS |F@
E 258 |2 z §<”§ M CEAR GROUND SURFACE ELEVATION: 771.88 ft » REMARKS
o B 1= gl 0 2ol & a
<X (@]
w 5 & = [ DESCRIPTION a
E 3 135.0-175.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 extremely widely fractured, no reaction to HCI, fossilized shells throughout
611846103
610.0] 162 0; 161.6-162.4 ft Joint, R.D. = 58°, very closely spaced; dry, tight or filled, no
N 3 flow, filling: totally healed, clean calcite, fresh, soft; surface: fresh; calcite is
3 3 R31 100% 0.6 inches thick. Fracture set #F-18.
609.G163 03 (100%)
6083164 03
6079 165.05
606.8 165,03
; FDO
605.8167,03
3 JRrRa| 9%
604.816g 03 (98%)
6038 16903
E ; 169.2-169.7 ft Joint, R.D. = 70°, very closely spaced; filling: totally healed,
602.0 170 05 calcite, fresh, soft; surface: fresh. Fracture set #F-19.
6019 171.0§
60017, 03
3 RrR33| 100%
5998173 03 (100%)
598817, 03
5978175 03
E 3 175.0-180.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 E very widely fractured, no reaction to HCI
596.8176.03
; FDO
595847703
3 IRr3| 100%
7 E 100%
594817803 (100%)
593817903
se2d -
NOTES:

DATE STARTED: 4/21/10

DATE FINISHED: 4/23/10

FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)
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BORING NO. B-406 SHEET 9 OF 11




REV 1 Final Boring B-406

PROJECT NO. 10-4310

> s = COORDINATES 6'
14 £ o w
f—z sz 8 ol = & |& E ; N. 340286.99 ft E. 2405115.50 ft g
@ Z| sy |FO
E 258 |2 z §<”§ M CEAR GROUND SURFACE ELEVATION: 771.88 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u 5 & = [ DESCRIPTION 3
E 3 180.0-185.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 very widely fractured, no reaction to HCI, 10 ° bedding angle, fossilized
5918451 03 shells throughout
59015 03
3 3 Rras| 100%
589.0:153 0 (100%)
588.4, 34.05 FDO
5870 135.05
3 3 185.0-195.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
é 3 very widely fractured, no reaction to HCI, 10 ° bedding angle
586. 3
4186.03
58501570
3 3R3s| 100%
584.G15g.03 (100%)
5838 15903
5828 19,03
5810 191.0§
5808195 03
3 RrRa7| 100%
5798193 03 (100%)
578.0 194_05 FDO
57781950
E 3 195.0-200.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 E widely to very widely fractured, no reaction to HCI, 197.6 ft. pyrite clast, 10 °
576819503 bedding angle
575819703 196.65-196.66 ft Joint, R.D. = 15°; filling: totally healed, calcite, fresh;
E E R38 100% surface: fresh. Fracture set #F-20.
5748 198.0§ (100%)
5738 199,03
5124 -
NOTES:

DATE STARTED: 4/21/10

DATE FINISHED: 4/23/10

FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)
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REV 1 Final Boring B-406

PROJECT NO. 10-4310

> s = COORDINATES 6I
x Z o |w
2oz |0c| % g BE ; N. 340286.99 ft E. 2405115.50 ft @
@ 2| s |FO
E 258 |2 z §<”§ M CEAR GROUND SURFACE ELEVATION: 771.88 ft » REMARKS
o B 1= gl 0 2ol & 9
<X (@]
w o |2 DESCRIPTION §
E 3 200.0-220.0 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 extremely widely fractured, no reaction to HCI
571850103
ER FDO
570850203
3 3 R39| 100%
4 3 100%
5698503.03 (100%)
E E 203.35-204 ft Joint, R.D. = 14°, very closely spaced; filling: moderately
568-% 204.03 healed, thin calcite, fresh, soft; surface: smooth, fresh. Fracture set #F-21.
5679 205.05
5668050
565-@ 2070
3 JRa0| 100%
564.8t208.03 (100%)
5638090
56281003
561814 .0E
3 3 FDO
5608512 03
3 R4 | 100%
5595130 (100%)
558 21403
557 21503
556.8516.03
565851703
3 Jraz2| 100%
554.8518 03 (100%)
553 219.0§
5528 -
DATE STARTED: 4/21110 -t-- Bottom of Boring at 220.00 ft.---- NOTES:

DATE FINISHED: 4/23/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-407 PROJECT NO. 104310

> s = COORDINATES 6'
14 Z o |(w
PN T Og | = g |2z ; N. 340169.21 ft E. 2404971.67 ft a
A 2| sp |F@
E Sles |z z §2§ 2 12z| GROUND SURFACE ELEVATION: 734.19 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
734G 3 R 0.0-1.5 ft Well graded sand with clay, (sw-sc), 90% sand, fine to medium,
3 ERY 3{2;3 :ojf‘/ subrounded, soft hardness; 10% fines, medium plasticity, no dry strength,
310 3 100% o[ no dilatancy, low toughness; light brown (5YR 5/6), moist, no HCI reaction, SW-SQ
738G 3 . medium dense, medium plasticity
E 3 1.5-3.0 ft Well graded sand with gravel, (sw), 70% sand, fine to medium,
g 9
7320 20 3 S92 5'237')16 subrounded, soft hardness; 25% gravel, medium, subangular, medium
E 3 90% hardness; 5% fines, medium plasticity, no dry strength, no dilatancy, low sw
3 3 toughness; maximum grain size = 0.1 inches, light brown (5YR 5/6) and
7313 3.0 3 pale brown (5YR 5/2), moist, no HCI reaction, medium dense to dense,
3 3 10-13-13 medium plasticity /
140 3 s3 1%& () 3.0-4.5 ft Poorly graded gravel with sand, (gp), 75% gravel, medium, 9p
730.9 E o._ L | subangular, medium hardness; 20% sand, fine to medium, subrounded,
3 3 1) soft hardness; 5% fines, medium plasticity, no dry strength, no dilatancy,
350 3 11-9-6 -1 medium toughness; maximum grain size = 0.1 inches, dark yellowish brown
729.(2 1 s4 1(350)/ (10YR 4/2), moist, no HCI reaction, dense, homogeneous sp-sc
E E 0 4.5-6.0 ft Poorly graded sand with clay and gravel, (sp-sc), 50% sand, fine to
7280 6.0 5 medium, subrounded, soft hardness; 40% gravel, medium, subangular, flat
3 E 456 and elongated, medium hardness; 10% fines, low plasticity, no dry strength,
3 4 S5 (11) no dilatancy, no toughness; maximum grain size = 0.06 inches, very pale sc
7278 70 3 93% s orange (10YR 8/2), dry, no HCI reaction, medium dense
E 3 '],' / 6.0-7.5 ft Clayey sand, (sc), 65% sand, fine to medium, subrounded, soft
350 3 6-6-6 N hardness; 25% fines, low plasticity, no dry strength, no dilatancy, no
726.G J s6 (12) :.,;// toughness; 10% gravel, medium to coarse, subangular, flat, medium ow-sd
3 3 100% N hardness; maximum grain size = 0.03 inches, light brown (5YR 5/6), dry, no
390 3 e / HClI reaction, medium dense —
725'% 3 777 o be® 7.5-9.0 ft Well graded sand with clay and gravel, (sw-sc), 60% sand, fine to
E 3 s7 (14) é/‘; medium, subrounded, soft hardness; 30% gravel, medium, subangular, flat, ow-sd
704 1003 100% X medium hardness; 10% fines, low plasticity, no dry strength, no dilatancy,
E 3 iR, no toughness; maximum grain size = 0.01 inches, light brown (5YR 5/6)
E E 12-50 -\ and light brown (5YR 6/4), dry, no HCI reaction, medium dense
7238 1o 3 S8 0% 9.0-10.5 ft Well graded sand with clay and gravel, (sw-sc), 60% sand, fine to
E E il medium, subrounded, soft hardness; 30% gravel, medium, subangular, flat !-
31003 . and elongated, medium hardness; 10% fines, medium plasticity, no dry
7228 T Y, | strength, no dilatancy, low toughness; maximum grain size = 0.05 inches, !_
3 3 30-19-16 o / light brown (5YR 5/6) and light brown (5YR 6/4), dry, no HCI reaction,
31303 S9 1(1%?/3, o[ medium dense sw-sq
721'% E \) 10.5-11.5 ft No recovery
31403 13-24.20 ?, 0 11.5-12.0 ft Interval not sampled
720'(2 3 s10 (44) D 12.0-13.5 ft Well graded sand with clay and gravel, (sw-sc), 70% sand, fine to gw
3 E 73% oO q medium, subrounded, soft hardness; 20% gravel, medium, subangular, flat
315.0 3 b O and elongated, medium hardness; 10% fines, medium plasticity, no dry ]
719'(2 E 15.92.45 oMo strength, no dilatancy, low toughness; maximum grain size = 0.04 inches,
3 3 s11 67) D 5 light brown (5YR 5/6) and light brown (5YR 6/4), dry, no HCI reaction, v
] = 0 =] i
7184 16.0 3 100% e} q medium dense
E 3 O 13.5-15.0 ft Well graded gravel with sand, (gw), 65% gravel, medium,
3 E 30.3240 subangular, flat and elongated, medium hardness; 35% sand, fine to
717 7.0 3 512 E72) medium, subrounded, soft hardness; 0% fines; maximum grain size = 0.1
3 3 73% inches, pale yellowish brown (10YR 6/2), dry, no HCI reaction, medium
E 18.0 E dense, homogeneous
7eg 3 2650 15.0-16.5 ft Well graded gravel with sand, (gw), 65% gravel, medium,
E E S-13 100% subangular, flat and elongated, medium hardness; 35% sand, fine to
119,03 — medium, subrounded, soft hardness; 0% fines; maximum grain size = 0.1
75¢ g Sover inches, pale yellowish brown (10YR 6/2), dry, no HCI reaction, medium
E Eon ototo dense, homogeneous sw
DATE STARTED: 5/24/10 NOTES:
DATE FINISHED: 5/24/10
FIELD GEOLOGIST: Jason Lucey DRILLING METHOD: 6" Solid Flight Auger, NQ
CHECKED BY: Jennifer Ostrowsky DRILLING CO. Terracon
APPROVED BY: Rolando Benitez DRILLER: S. Silverman DRILL RIG: CME-55 (Track)
HELPER(S): J. Tousley HAMMER ID: 340665
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REV 1 Final Boring B-407

PROJECT NO. 10-4310

—_ COORDINATES -
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340169.21 ft E. 2404971.67 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 734.19 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
mag 3 29-21-16 16.5-18.0 ft SHALE, intensely weathered, very pale orange (10YR 8/2) and
j 3 1%’& light brown (5YR 6/4), no reaction to HCI, dry, moderately soft sw
71302103 18.0-19.0 ft SHALE, intensely weathered, very pale orange (10YR 8/2) and
E E 16-22-41 light brown (5YR 6/4), no reaction to HCI, dry, moderately soft
3 3 515 (63) 19.0-21.0 ft Well graded sand with gravel, (sw), 70% sand, fine to medium, sw
7126 2203 100% subangular, soft hardness; 30% gravel, medium, subangular, flat and
E 3 elongated, medium hardness; maximum grain size = 0.05 inches, light I
E 3 brown (5YR 6/4) and dark gray (N3), moist, no HCI reaction, medium
1d2%9 546 21{%3;22 dense, medium plasticity, low toughness on silty clay trace
i3 100% 21.0-22.5 ft Well graded sand with gravel, (sw), 70% sand, fine to medium, o
30403 subangular, soft hardness; 20% gravel, medium, subangular, flat and
7109 3 20-50 elongated, medium hardness; 10% fines; maximum grain size = 0.05
3 3 S7 100% inches, light brown (5YR 6/4) and dark gray (N3), moist, no HCI reaction, sw-sq
32503 medium dense, medium plasticity, 10% silty clay, medium plasticity, low
709.G E toughness
E E 22.5-24.0 ft Well graded sand with gravel, (sw), 70% sand, fine to medium, [—
708 26.0 5 subangular, soft hardness; 20% gravel, medium, subangular, flat and
3 E elongated, medium hardness; 10% fines; maximum grain size = 0.05
E 3 inches, light brown (5YR 6/4) and dark gray (N3), moist, no HCI reaction,
70742703 medium dense, medium plasticity, 10% silty clay, medium plasticity, low
E 3 toughness
E 28.0 3 Rt 70% 24.0-25.0 ft Well graded sand with clay and gravel, (sw-sc), 70% sand, fine to
706.G ’ E (0%) medium, subangular, soft hardness; 20% gravel, medium, subangular, flat
E E and elongated, medium hardness; 10% fines, no dry strength, no dilatancy,
329,03 no toughness; maximum grain size = 0.01 inches, light brown (5YR 6/4)
705.G 3 and light brown (5YR 5/6), moist, no HCI reaction, medium dense, medium
3 E plasticity
700, 3003 25.0-25.5 ft Interval not sampled
E E 25.5-30.5 ft SHALE, moderately soft to moderately hard, very intensely
EPY 0§ weathered, pale yellowish brown (10YR 6/2) and dark gray (N3), closely
703.¢ " 3 fractured, no reaction to HCI, iron oxide staining, mechanically broken
E 3 25.5-50.5 ft Joint, R.D. = 21°, closely spaced; filling: not healed, moderately
43203 thin clay, intensely weathered, very soft; surface: slightly rough, planar,
702'? E intensely weathered; iron oxide staining in the fracture face with clay fill.
E 3 Fracture set #F-1.
13303 R2 8% | D7 :
701.0 E (12%) 30.5-35.5 ft SHALE, moderately soft to moderately hard, very intensely
3 3 weathered, pale yellowish brown (10YR 6/2) and dark gray (N3), closely
E 340 E fractured, no reaction to HCI, iron oxide staining, mechanically broken
700G 3
ENE SC-1 at 34.4 - 35.0
$35.0 3 ft., 14:20, 5/24/10
699.0] 3
E E 35.5-40.5 ft SHALE, moderately hard, very intensely weathered, pale
608, 00 3 yellowish brown (10YR 6/2) and dark gray (N3), closely fractured, no
E E reaction to HCI, iron oxide staining, mechanically broken
697, Q 37.0 E
E R-3 100%
696 G 38.0 E (28%)
695, G 39.0 E

DATE STARTED: 5/24/10

DATE FINISHED: 5/24/10

FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

NOTES:

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-407

PROJECT NO. 10-4310

- COORDINATES _|
Z x 2 9 W, |y o
f—f sz 8 ol = & [B&| = N. 340169.21 ft E. 2404971.67 ft g
o @ 4 €S > |Fon| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 734.19 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
m S5z %2 |- DESCRIPTION §
694.6_ g R-3
E E FD7 40.5-45.5 ft SHALE, moderately hard, very intensely weathered, pale
603@ 4103 yellowish brown (10YR 6/2) and dark gray (N3), closely fractured, no
3 E reaction to HCI, iron oxide staining, mechanically broken
692, G 420 E
691, G 430 E R4 gj%
690.G 4404
689_@ 45.0 E
E E 45.5-50.5 ft SHALE, moderately hard, very intensely weathered, pale
es8.g 1003 yellowish brown (10YR 6/2) and dark gray (N3), closely to moderately
3 E fractured, no reaction to HCI, iron oxide staining, mechanically broken
687.0 4703
E 48.0 E R5 100%
686.0) E (340/5)
685, Q 49.0 g
684.(; 50.0 ; —
E E 50.5-55.5 ft SHALE, moderately hard, very intensely weathered, pale
683, 2103 yellowish brown (10YR 6/2) and dark gray (N3), closely fractured, no
E E reaction to HCI, iron oxide staining, mechanically broken
352073 50.5-55.5 ft Joint, R.D. = 78-85°, closely to moderately spaced; filling: not
682.9 E healed; surface: slightly rough; fracture face has iron oxide staining.
E 3 Fracture set #F-2.
15303 R6 100%
681 Q 3 (28%)
680.0 40 3
679, G 55.0 E
E 3 55.5-60.5 ft SHALE, moderately hard, very intensely weathered, pale
678, 200 3 yellowish brown (10YR 6/2) and dark gray (N3), closely to moderately
E E fractured, no reaction to HCI, iron oxide staining, mechanically broken
357,03 55.5-60.5 ft Joint, R.D. = 25°, closely spaced; filling: not healed; surface:
677.9 E slightly rough, planar; iron oxide on the fracture faces. Fracture set #F-3.
3 FR7| 100%
676, G 58.0 E (54%)
6756 00 3
3 3 FD4
DATE STARTED: 5/24/10 NOTES:

DATE FINISHED: 5/24/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-407

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
f—_’ sz 8 ol = & [B&| =2 N. 340169.21 ft E. 2404971.67 ft g
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 734.19 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
m S5z %2 |- DESCRIPTION §
674.0) 3 rR7
E E 60.5-65.5 ft SHALE, moderately hard, very intensely weathered, pale
6730103 yellowish brown (10YR 6/2) and dark gray (N3), closely to moderately
3 E fractured, no reaction to HCI, iron oxide staining, mechanically broken
3620 3 60.5-65.5 ft Joint, R.D. = 50°, very closely to closely spaced; filling: not
6728 3 healed, intensely weathered; surface: slightly rough, planar, intensely
3 3 weathered; bedding plane fractures, iron oxidation staining on the fracture
316303 RS | 100% faces. Fracture set #F-4.
671 6 E (60%)
6708 640
669. Q 65.0 E
3 E 65.5-70.5 ft SHALE, horizontal, moderately hard, slightly to moderately
668G 200 3 weathered, medium dark gray (N4), closely to moderately fractured, no
3 3 reaction to HCI, iron oxide staining, 10° bedding plane
16703 FD4 65.5-70.5 ft Joint, R.D. = 20-30°, closely spaced; surface: slightly rough,
667.9 E planar; iron oxide staining on the fracture face. Fracture set #F-5.
E 68.0; R9 100%
666.(2 3 (48%)
665, Q 69.0 g
c64. G 70.0 E
3 ; 70.5-75.5 ft SHALE, horizontal, moderately hard, moderately to slightly
663G 03 weathered, dark gray (N3), very closely to widely fractured, no reaction to
3 E HCI, 10° bedding plane, fossilized shell casts
662, Q 720 E
E 73.05 R10 | 100%
661 Q 3 (76%)
660. 6 74.0 E
3 E FDO 74.3-75.5 ft Joint, R.D. = 87°, very closely spaced; filling: not healed; surface:
3750 3 slightly rough, planar; iron oxide staining on the fracture face. Fracture set
659.0) 3 #F-6.
ER -—- Bottom of Boring at 75.50 ft.--—
DATE STARTED: 5/24/10 NOTES:

DATE FINISHED: 5/24/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665

BORING NO. B-407 SHEET 4 OF 4
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PROJECT NO. 10-4310
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14 Z 0o |w
2elz=(0g| % & |3 - ; N. 340045.08 ft E. 2404983.01 ft a
A 2| sp |F@
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o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
7285 3 0.0-1.5 ft Silty sand, (sm), 65% sand, fine; 35% fines, non plastic, no
3 ER 1@262 toughness; 0% gravel; dark yellowish brown (10YR 4/2), moist, no HCI
310 3 53% reaction, very loose sm
774 3 —
E 3 1.5-3.0 ft Silty sand, (sm), 80% sand, fine; 15% fines, non plastic; 5% gravel,
320 3 s 2(355 fine, subangular; maximum grain size = .15 inches, moderate yellowish
726.9 3 87% brown (10YR 5/4), moist, no HCl reaction, loose sm
330 2 S
725& 3 3.0-4.5 ft Silty sand, (sm), 75% sand, fine; 20% fines, non plastic, no
3 333 2'(1205;)15 toughness; 5% gravel, fine, subangular, medium hardness; maximum grain
340 3 93% size = 0.1 inches, moderate yellowish brown (10YR 5/4), moist, no HCI sm
. 46 3 reaction, medium dense, small shale dark gray (N3) fragments, LL =25%, (CL
E 3 PL =17%, Pl = 8%, SG = 2.6
3503 4., 37{3?;31 4.5-6.0 ft Silty sand, (sm), 80% sand, fine; 15% fines, non plastic, no
723.04 E 47% toughness; 5% gravel, fine, subangular, medium hardness; maximum grain sm
E 3 size = 1.0 inches, moderate yellowish brown (10YR 5/4) with dark yellowish CL)
3603 15-5072 orange (10YR 6/6), moist, no HCI reaction, very dense, sampling through
722.04 E 55 boulder medium light gray (N6), coarse sand to fine gravel sized pieces 2‘3’1
33 100% broken during sampling, single 1.0 inch piece in driving shoe, LL = 25%, PL et
3703 =17%, Pl = 8%, SG =26
(G S 6.0-6.65 ft Well graded sand with silt, (sw-sm), 80% sand, fine to medium;
380 3 9-19-20 10% gravel, fine, subangular, medium hardness; 10% fines, non plastic, no
720& 3 S6 (39) toughness; maximum grain size = 0.1 inches, moderate yellowish brown sm
x E 100% (10YR 5/4) with dark gray (N3), moist, no HCI reaction, very dense
390 3 6.65-7.5 ft Interval not sampled —
g 3 9-14-30 7.5-9.0 ft Silty sand, (sm), 80% sand, fine to coarse; 20% fines, non plastic,
31003 87 1%‘3&, no toughness; maximum grain size = 0.1 inches, moderate yellowish brown sm
33 (10YR 5/4) and yellowish gray (5Y 7/2), moist, no HCI reaction, dense,
eg coarse sand sized fragments of shale, dark gray (N3) —
3110 E 6-11-14 9.0-10.5 ft Silty sand, (sm), 75% sand, fine to coarse; 20% fines, low
717.8 E 1(3(‘?,,)/ plasticity, low dry strength; 5% gravel, fine; maximum grain size = 0.1 sm
3 3 ’ inches, light brown (5YR 5/6) and yellowish gray (5Y 7/2), dry, no HCI
31203 reaction, dense, some weathered shale fragments —
716.8 E 7-8-12 10.5-12.0 ft Silty sand, (sm), 80% sand, fine to coarse; 15% fines, non
31303 5° gg) plastic, low dry strength; 5% gravel, fine, subangular; maximum grain size = sm
373 ? 0.1 inches, light brown (5YR 5/6) and yellowish gray (5Y 7/2), dry, no HCI
715G 3 reaction, medium dense ——
3140 3 4-4-5 12.0-13.5 ft Silty sand, (sm), 80% sand, fine to coarse; 20% fines, non
714 35710 ©) plastic, low dry strength; 0% gravel; light brown (5YR 5/6) and yellowish sm
E 3 100% gray (5Y 7/2), dry, no HCI reaction, medium dense
E 150 E 13.5-15.0 ft Silty sand, (sm), 80% sand, fine to coarse; 20% fines, non
713.G 3 4-6-6 plastic, low toughness; 0% gravel; light brown (5YR 5/6) and moderate
3 3s-n (12) orange pink (10R 7/4), dry, no HCl reaction, loose, some weathered shale sm
3160 E 100% fragments, dark gray (N3)
712'(2 E 15.0-16.5 ft Silty sand, (sm), 75% sand, fine to coarse; 20% fines, non
31703 6-9-9 plastic, low toughness; 5% gravel, fine, subangular, medium hardness;
711.8 3S-12 (18) maximum grain size = 0.25 inches, light brown (5YR 5/6) with moderate sm
ERE 100% orange pink (10R 7/4), dry, no HCI reaction, medium dense
E 18.0 3 16.5-18.0 ft Silty sand, (sm), 80% sand, fine to coarse; 20% fines, non
710.¢4 3 4-10-13 plastic, no toughness; 0% gravel; pale yellowish orange (10YR 8/6) with
E 3813 (&) moderate reddish brown (10R 4/6), dry, no HCI reaction, medium dense, sm
31903 100% moderate reddish brown (10 R 4/6) weathered shale pieces
709'(2 3 514 18.0-19.5 ft Silty sand, (sm), 75% sand, fine to coarse; 20% fines, non
3 3°° sm
DATE STARTED: 5/9/10 NOTES:
DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
CHECKED BY: Jennifer Ostrowsky DRILLING CO. Terracon
APPROVED BY: Rolando Benitez DRILLER: J. Williams DRILL RIG: Diedrich D-120 (ATV)
HELPER(S): R. Hinkle HAMMER ID: 931
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REV 1 Final Boring B-408

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340045.08 ft E. 2404983.01 ft g
o @ 4 €S > |Fon| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 728.44 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
708 é 3 9-15-16 plastic, no toughness; 5% gravel, fine, subangular, medium hardness;
4 351 1(330)/ maximum grain size = 0.25 inches, light brown (5YR 5/6) and pale sm
32103 2 yellowish orange (10YR 8/6), dry, no HCI reaction, medium dense, some
3 3 weathered shale fragments, moderate yellowish brown (10R 4/6)
707.G E 6-14-31
3 3s-15 45
32203 1(00°)A o
7068 3
3 3 23-50/5 Switching to casing
3203896 gm advancer with
705G 3 . tri-cone
7045 e E ST %8 ru‘?—f’“
ET 71% [ Refusal at 24.42 ft.,
12503 H H drilling to 25.0 ft.
7034 ; and begins coring
3260 E
7028 3
3270 3 .
7016 3 R 1(8%’ FD7
32803
700d 3
1200 E
699G -
1300 3
698G 3
1310 E
697.G E
33203 R2 | 100%
i3 o |7
696G 3 SC-132.3-326 t,
E 33_05 15:20 on 5/9/10
6956 3
3340 E 19.5-21.0 ft Silty sand, (sm), 75% sand, fine to coarse; 20% fines, non
694.0 3 plastic, no toughness; 5% gravel, fine, angular, medium hardness;
E 3 maximum grain size = 0.1 inches, light brown (5YR 5/6) and pale yellowish
3350 3 orange (10YR 8/6), moist, dense, coarse sand to fine gravel size weathered
6930 3 shale fragments dark gray (N3) and moderate reddish brown (10R 4/6)
E 36.0 E 21.0-22.5 ft Silty sand, (sm), 70% sand, fine to coarse; 20% fines, non
33 plastic, no toughness; 10% gravel, fine, subangular, flat and elongated,
692G medium hardness; maximum grain size = 0.5 inches, light brown (5YR 5/6)
E 3703 R3 100% and yellowish gray (5Y 7/2), dry, dense, sample transitions into larger, drier,
3773 0 FD7 less/slightly weathered shale, dark gray (N3) fragments
691.0 3 (0%)
3 3 22.5-23.42 ft Silty gravel with sand, (gm), 60% gravel, fine to medium,
33803 angular, flat and elongated, medium hardness; 20% sand, fine; 20% fines,
690.G 3 non plastic, no toughness; maximum grain size = 0.5 inches, dark yellowish
3 3 orange (10YR 6/6) and yellowish gray (5Y 7/2), moist, very dense,
3390 3 moderately to intensely weathered shale, some dark gray (N3) pieces.
689G 3 23.42-24.0 ft Interval not sampled
3 J R4 FD5 ——

DATE STARTED: 5/9/10
DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES:

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-408

PROJECT NO. 10-4310

= - COORDINATES -
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340045.08 ft E. 2404983.01 ft g
o @ 4 €S > |Fon| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 728.44 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
688(; 3 24.0-24 .42 ft Silty gravel with sand, (gm), 60% gravel, fine to medium,
= E angular, flat and elongated, medium hardness; 20% sand, fine; 20% fines,
34103 non plastic, no toughness; maximum grain size = 0.5 inches, dark yellowish
687(; 3 orange (10YR 6/6) and yellowish gray (5Y 7/2), moist, very dense,
= 3 moderately to intensely weathered shale, some dark gray (N3) pieces.
34203 Ra | 100% 24.42-25.0 ft Interval not sampled
3 ° | FD5
686'(2 E (63%) 25.0-29.5 ft SHALE, interbedded, soft to moderately hard, moderately to
3430 3 intensely weathered, dark gray (N3) and pale yellowish orange (10YR 8/6),
685(; E very closely to closely fractured, no reaction to HCI, iron oxide staining
E E 29.5-34.5 ft SHALE, soft to moderately hard, slightly to intensely weathered,
$44.0 5 dark gray (N3) and yellowish gray (5Y 7/2), very closely to closely fractured,
684.0 3 no reaction to HCI, iron oxide staining
3450 E 34.5-39.5 ft SHALE, soft to moderately hard, slightly to intensely weathered,
3773 dark gray (N3) with pale yellowish orange (10YR 8/6), very closely to closely
683.G E fractured, no reaction to HCI, iron oxide staining
3 4603 39.5-44.5 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
33 (N3), moderately fractured, no reaction to HCI, iron oxide staining, intensely
682G 5 weathered at 42.2-42.4 ft. trace fossils and pyrite throughout sample
34703 RS 100% | Fpg 44.5-49.5 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
T (38%) (N3), closely to moderately fractured, no reaction to HCI, iron oxide staining,
3 3 trace fossils and pyrite
34803 45.1-46.3 ft Joint, R.D. = 85-90°, slightly open; surface: slightly rough, planar.
680.4 E Fracture set #F-1.
3 3 46.5-48.15 ft Joint, R.D. = 40°, moderately spaced, slightly open; surface:
3490 3 slightly rough, planar. Fracture set #F-2.
679.G 3 49.2-50.15 ft Joint, R.D. = 40°, closely spaced, slightly open; surface: slightly
300 E rough, planar; 70° fracture at 49.2-49.5 ft., slightly open, slightly
3773 rough/planar, iron oxide staining on surfaces. Fracture set #F-3.
678'% E 49.5-54.5 ft SHALE, moderately soft to moderately hard, fresh to moderately
35103 weathered, dark gray (N3) and dark yellowish orange (10YR 6/6), closely to
677.0 E moderately fractured, no reaction to HCI, iron oxide staining, trace fossils
E E and pyrite
35203 R6 100% | pp7 50.4-50.8 ft Joint, R.D. = 10°, closely spaced, moderately open; surface:
676.0 3 (34%) slightly rough, planar. Fracture set #F-4.
3 E 51.25-52.3 ft Joint, R.D. = 70-85°, closely spaced, slightly open; surface:
35303 slightly rough, undulating. Fracture set #F-5.
675.0 3 52.3-56.1 ft Joint, R.D. = 25-40°, moderately spaced, slightly open; surface:
E 3 slightly rough, planar, slightly weathered, moderately hard. Fracture set
35403 #F-
674.0 E
E 3 54.5-59.5 ft SHALE, moderately soft to moderately hard, fresh to intensely
35503 weathered, dark gray (N3) and yellowish gray (5Y 7/2), closely to
673.0 E moderately fractured, no reaction to HCI, iron oxide staining, moderately to
E 60 3 intensely weathered 56.0-58.4 ft., trace fossils and pyrite throughout
672.(; E
3 3 56.4-60.3 ft Joint, R.D. = 70-80°, closely spaced, slightly open; surface:
35703 R7 100% | Fp7 slightly rough, planar, moderately weathered, moderately hard; greater
6710 3 (17%) weathering 56.2-58.2 ft. Fracture set #F-7.
1580 3
6708 3
1500 E
669.0) E
3 I RS FD8 ——
DATE STARTED: 5/9/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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<X | O g
w o |3 = |© DESCRIPTION §
6685 3 59.5-64.5 ft SHALE, soft to moderately hard, slightly to intensely weathered,
3 3 dark gray (N3) and yellowish gray (5Y 7/2), very closely to moderately
36103 fractured, no reaction to HCI, iron oxide staining, trace fossils and pyrite
667& 3 60.4-63.1 ft Joint, R.D. = 40°, closely spaced, slightly open; surface: slightly
= 3 rough, undulating, moderately weathered. Fracture set #F-8.
36203 \
3 1 R8 100%
666.0] E (20%) FD8
363.03
665.0 E 63.1-66.4 ft Joint, R.D. = 70-85°, closely spaced; filling: partly healed,
3 E moderately thin, moderately to intensely weathered, soft; surface: slightly SC-2 63.5-64.5 ft.,
364.0 rough, planar, moderately to moderately weathered. Fracture set #F-9. 09:00 on 5/10/10
664.0 E
E E 64.5-69.5 ft SHALE, soft to moderately hard, slightly to intensely weathered,
36503 dark gray (N3) and yellowish gray (5Y 7/2), closely fractured, no reaction to
663.0 E HClI, iron oxide staining, intensely weathered 67.3-69.2 ft.
1660 E
6626 3
E 3 . 66.5-74.5 ft R.D. = 40°, closely spaced, slightly open; surface: slightly rough,
36703 RO 12022 /’ FD7 undulating, intensely weathered, soft to moderately hard. Fracture set
661G 3 (@2%) #F-10.
1680 E
660d 3
1600 E
659. E
3 3 69.5-74.5 ft SHALE, soft to moderately hard, slightly to intensely weathered,
37003 dark gray (N3) and yellowish gray (5Y 7/2), closely fractured, no reaction to
658.¢ 3 HCI, iron oxide staining, trace fossils and pyrite
37103
657.G E
17203 R0 100% | ppy
656.9 E (%)
3730 3
6556 3
3740 E
654.0 E
E 3 74.5-79.5 ft SHALE, moderately hard, fresh to moderately weathered, dark
37503 gray (N3) and yellowish gray (5Y 7/2), closely to widely fractured, no
653.0 E reaction to HCI, iron oxide staining, moderately weathered quartz healed
E 760 3 fracture 74.5-76.3 ft., trace fossils and pyrite throughout
652 é = 74.5-76.3 ft R.D. = 70°, closely spaced, slightly open; filling: moderately
3 3 healed, moderately thick quartz, slightly to moderately weathered,
37703 R11 100% | Fpa moderately hard to moderately hard; surface: slightly rough, planar, slightly
651 é E (58%) to moderately weathered, moderately hard. Fracture set #F-11.
= 3 76.7-84.7 ft Joint, R.D. = 70°, moderately spaced; filling: totally healed,
37803 moderately thin calcite, fresh, moderately hard; surface: smooth, planar,
3 E fresh. Fracture set #F-12.
650.G E
3790 E
649.0) E
3 JR® FD1 =
DATE STARTED: 5/9/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-408 SHEET 4 OF 11
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m S5z %2 |- DESCRIPTION §
6485 3 79.5-84.5 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
3 3 (N3), very widely to widely fractured, no reaction to HCI, iron oxide staining,
31810 3 trace fossils and pyrite
647.9 3
38203 .
3 J R12| 100%
646.6_ g (89%) FD1
18303
645¢ 3 SC-383.2-84.15 ft.,
3 3 10:10 on 5/10/10
3840 3
6448 3
E 3 84.5-204.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
380 E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
643.G 3
1860 E
626 3
38703 R13 100% | Fpp
o1 3 (90%)
1880 E
60d 3
1890 E
639G -
3000 3
638G 3
3910 E
637.0 3
19203 R4 100% | pp
636.9 E (95%)
3030 3
6356 3
3040 E
6346 3
3050 E
6338 3
3960 E
6326 3
30703 R15 | 98%
3 E (98%) FD1 96.95-98 ft R.D. = 40°, moderately spaced; filling: not healed, clean calcite,
631'? 3 moderately hard; surface: slightly rough, undulating, moderately hard.
39803 Fracture set #F-13.
e0d 3
3990 E
629.0 3
3 JRI6 FDO
DATE STARTED: 5/9/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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PROJECT NO. 10-4310
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z 4 Z o Wl w [®]
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o =g Z| x5 |Fo| &
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o B 1= gl 0 2ol & 9
<X |9 g
- o |a = [* DESCRIPTION a
608 é 3 84.5-204.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
3 E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
3101.03
627G 3
310203 .
T3 R6 | 100%
626@ 3 (100%) |0
103,03
6256 3
5104.05
646 3
5105.05
6280 3
;106.0;
626 3
$107.03 R17 9% | Fpo
621.8 3 (%8%)
;108.0;
6204 3
5109.05
619G 3
5110.05
618G 3
5111.05
617.8 E
5112.05 R18 | 100% | gpg
616.9 E (100%)
5113.05
6156 3
5114.05
6148 3
5115.05
6138 3
;116.0;
6126 3
311703 R19 %% | Fpo
611.8 E (98%)
;118.0;
6108 3
5119.05
609.G E
3 3JR2 FD1
NOTES:

DATE STARTED: 5/9/10
DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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PROJECT NO. 10-4310
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= 14 2 9 W, |y o
2olz=(0g| = € |BE| 2 N. 340045.08 ft E. 2404983.01 ft Q
@ =9 Z| x5 |Fo| &
E glas |2 z §<”§ 2 122] 8 GROUND SURFACE ELEVATION: 728.44 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
u s |g & |* DESCRIPTION 2
eoeé 3 84.5-204.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
3 E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
3121.03
607G 3
312203 .
3 3 R20| 100%
606G 3 (100%) | !
312303
6056 3
E E 123.51-129.1 ft Joint, R.D. = 0°, slightly open; filling: not healed, moderately
5124'0§ thin calcite, fresh, moderately hard; surface: slightly rough, undulating,
604.G E fresh, moderately hard. Fracture set #F-14.
5125.05
603G 3
;126.0;
6026 3
$127.03 R21 100% | pp1
601.8 3 (100%)
;128.0;
600d 3
5129.05
599G 3
5130.05
598G 3
5131.05
597.8 E
5132.05 R22| 100% |gpg
596.4 E (100%)
5133.05
5956 3
5134.05
5946 3
5135.05
5938 3
;136.0;
5926 3
113703 R23 100% | £pg
591.8 E (100%)
;138.0;
508 3
5139.05
589.0 E
i FRA FDO
DATE STARTED: 5/9/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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588(; 3 84.5-204.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
3 E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
3141.03
5678 3
314203 .
3 3 R24| 100%
566@ 3 (100%) |0
$143.03
5856 3
5144.05
584G 3
5145.05
583G 3
;146.0;
5826 3
314703 R25 100% | Fpp
581G 3 (100%)
;148.0;
580G 3
5149.05
579G 3
5150.05
5786 3
5151.05
577.8 E
5152.05 R26 | 100% | gpg
564 - (100%)
5153.05
5750 3 153.14-153.17 ft Joint, R.D. = 0-10°; filling: totally healed, thin calcite, fresh,
3 3 moderately hard; surface: fresh, moderately hard; 5 mm displacement
3154.03 across calcite healed fracture. Fracture set #F-15.
574.0) E
5155.05
5738 3
;156.0;
572 3
115703 R27 100% | £pg
571.8 E (100%)
;158.0;
5708 3
5159.05
569.0 E
3 3JRs FDO
DATE STARTED: 5/9/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-408 SHEET 8 OF 11




REV 1 Final Boring B-408

PROJECT NO. 10-4310

—_ COORDINATES a
z 4 Z o Wl w [o}
2olz=(0g| = € |BE| 2 N.340045.08 ft  E.2404983.01 ft @
o =g Z| x5 |Fo| &
EE X ig §%g Qz| GROUND SURFACE ELEVATION: 728.44 ft P REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
w o | g = |° DESCRIPTION §
568 é 3 84.5-204.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
3 E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
3161.03
5678 3
16203 .
T3 R28 | 100%
566@ 3 (100%) |0
116303
5656 3
;164.0;
564G 3
5165.05
563G 3
;166.0;
5626 3
316703 R29 100% | Fpp
g (100%)
;168.0;
560d 3
;169.0;
5598 S
5170.05
5586 3
5171.05
557.8 E
5172.05 R30 | 100% | gpg
ss6d 3 (100%)
5173.05
5550 3
5174.05
5540 3
5175.05
5538 3
;176.0;
5526 3
317703 R31 100% | £pg
551.8 E (100%)
;178.0;
5508 3
5179.05
549.0 E
3 JR= FDO
NOTES:

DATE STARTED: 5/9/10
DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-408 SHEET 9 OF 11




REV 1 Final Boring B-408

PROJECT NO. 10-4310

—_ COORDINATES a
z 4 Z o Wl w [o}
2olz=(0g| = € |BE| 2 N.340045.08ft  E.2404983.01 ft @
o =g Z| x5 |Fo| &
EE X ig §%g Qz| GROUND SURFACE ELEVATION: 728.44 ft P REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
w o | g = |° DESCRIPTION §
548 é 3 84.5-204.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),
3 E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
3181.03
547G 3
318203 .
33 R32| 100%
546.G E (100%) | 0
183,03
5456 3
5134.05
5446 3
5135.05
543G 3
;186.0;
526 3
316703 R33 | 100% | pg
sig 3 (100%)
;188.0;
508 3
5139.05
539G S
5190.05
5386 3
5191.05
537.8 E
5192.05 R34 | 100% | gpg
536.9 E (100%)
5193.05
5350 3
5194.05
5346 3
5195.05
5338 3
;196.0;
5326 3
119703 R35 100% | £pg
531.8 E (100%)
;198.0;
5308 3
5199.05
529.0 E
3 3JRs3* FDO
NOTES:

DATE STARTED: 5/9/10
DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-408 SHEET 10 OF 11




REV 1 Final Boring B-408

PROJECT NO. 10-4310

- COORDINATES _|
z 4 Z o |w w o
2elz=(0g| % & |3 - = N. 340045.08 ft E. 2404983.01 ft Q
3 Z| Sy, |Fo
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 728.44 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O g

w o |3 = |© DESCRIPTION §
5285 3 84.5-204.5 ft SHALE, massive, moderately hard, fresh, dark gray (N3),

3 E extremely widely fractured, no reaction to HCI, trace fossils and pyrite

3201.03
527G 3

5202.05
s6d 3 7| 100% | FDO

ES- (100%)

3203.03
5256 3

5204.05
5248 3

E 3 - Bottom of Boring at 204.50 ft.-—-—
DATE STARTED: 5/9/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-408 SHEET 11 OF 11




REV 1 Final Boring B-409

PROJECT NO. 10-4310

= - COORDINATES _|
Z 4 £ o W, |y [e]
f—_’ sz 8 ol = & [B&| = N. 339978.74 ft E. 2405035.71 ft g
@ =9 2| sy |FRo| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 735.15 ft * REMARKS
o B 1= gl 0 2ol & a
<X |9 g
m S5z %2 |- DESCRIPTION §
ECEE ~7/]  0.0-0.5ft Organic soil with sand, (ol/oh), 80% fines, non plastic, low dry olfoh
3 ERY 7{]%7 » @y strength, no dilatancy, no toughness; 10% gravel, fine to medium; 10%
340 3 93% . .' sand, fine; maximum grain size = 0.5 in inches, dark yellowish brown
734'% 3 l. [y (10YR 4/2), organic odor, moist, no HCI reaction, with roots, some rock o
i 3 DT fragments
733.0) 20 3 S2 7'(1471')24 0.5-1.5 ft Poorly graded gravel, (gp), 100% gravel, coarse, hard hardness; 0%
E 3 100% fines; maximum grain size = 1.0 in inches, pale reddish brown (10R 5/4) to
E 30 3 blackish red (5R 2/2), no HCI reaction
732G 7 3 1.5-3.0 ft SANDSTONE, hard, slightly weathered, boulder sized particles,
E S N 24‘%2'12 medium gray (N5), thinly bedded, no odor, no reaction to HCI, no staining,
F403 { o) sandstone boulder, max grain size 2.0 inches
7318 *0 3 93%
3 3 3.0-6.0 ft Silt with sand, (ml), 75% fines, low plasticity, low dry strength, slow
E E dilatancy, low toughness; 25% sand, fine to coarse, subrounded, elongated, mi
730.@ 20 3 s 6-7-8 hard hardness; dark yellowish orange (10YR 6/6) to moderate brown (5YR
E 3 4 1(35’&) 3/4), moist, no HCI reaction
729(§ 60
3 3 6.0-7.5 ft Interval not sampled
3 E 99-12
E 4 s5 (21)
7280 " 3 0%
; E 7.5-9.0 ft Silt with sand, (ml), 75% fines, low plasticity, low dry strength, slow
7278 89 3 6 7'(12%)16 dilatancy, low toughness; 25% sand, fine to coarse, subrounded, elongated,
E E 33% hard hardness; dark yellowish orange (10YR 6/6) to moderate brown (5YR ml
E 00 3 3/4), moist, no HCI reaction
726G 7 3 9.0-12.0 ft SHALE, soft, decomposed, pale yellowish brown (10YR 6/2) with
3 ElrY 10&5” light brown (5YR 5/6), no reaction to HCI, iron oxide staining
725_@ 10.0; 100%
g 11_05 16-25-35
72487 s8 | (60)
3 3 100%
7234 120 3
e E 12.0-14.75 ft SHALE, moderately soft, decomposed to intensely weathered,
3 Er 20{3328 grayish orange (10YR 7/4) and light olive gray (5Y 5/2), no reaction to HCI,
722, @ 13.0 ; 100% iron oxide staining
3 15-37-50/3
72141493 s10
3 E 96%
720_& 15.0 E 14.75-17.5 ft Interval not sampled
719_(§ 16.0;
718_@ 17.0;
; E 17.5-39.0 ft SHALE, moderately to very intensely weathered, dark gray (N3)
717 180 3 FD9 with light olive gray (5Y 6/1), thinly to moderately bedded, very closely to
E E closely fractured, no reaction to HCI
3003 R T% 17.5-28.05 ft Fracture, R.D. = 10 - 90°, closely to widely spaced; filling: not
716.0 = (0 A’) . . .
b E healed, very thin clay, slightly to intensely weathered, soft to hard; surface:
E 3 FD7 smooth, slightly weathered; iron oxide staining.
DATE STARTED: 5/10/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 925

BORING NO. B409 SHEET 1 OF 6




REV 1 Final Boring B-409

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
,(—2*: T 80' s 2 |BE| 2 N. 339978.74 ft E. 2405035.71 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 735.15 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
m S5z %2 |- DESCRIPTION §
715'% 3 Rt 17.5-39.0 ft SHALE, moderately to very intensely weathered, dark gray (N3)
3 3 with light olive gray (5Y 6/1), thinly to moderately bedded, very closely to
32103 closely fractured, no reaction to HCI
714.8 E
71 3_(§ 220 E
712_@ 23.05 R-2 (70%
711.4 20 E
7106 20 E
709_(§ 26.0 g
708_@ 27.0 E
707(; 2803 R3 | 9%
= E (0%) 28.05-39.2 ft Fracture zone, R.D. = 8 - 34°, closely to moderately spaced,
3 3 neither ends visible; filling: not healed, very thin clay, moderately weathered,;
706& 2903 FD7 surface: rough, moderately weathered. Fracture set #3.
705_@ 30.0 ;
704_(§ 31.0 E
703_(§ 320 ;
702_@ 33.0; R4 1(9%,
3 E SC-1, 33.3 - 33.65
3 3 ft., 09:00, 5/11/10
7019 3404
700_@ 350 E
699@ 36.0 ;
698@ 37.0 ;
E E R5 98%
so7. 380 E (8%)
E E FD5
696, 390 E
E 3 39.2-54.2 ft Fracture zone, R.D. = 0 - 50°, very closely to moderately spaced;
E 3 filling: not healed, slightly weathered; surface: moderately rough, slightly
DATE STARTED: 5/10/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 925

BORING NO. B409 SHEET 2 OF 6




REV 1 Final Boring B-409

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
,(—3*: T 80' s 2 |BE| 2 N. 339978.74 ft E. 2405035.71 ft g
o @ 4 €S > |Fon| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 735.15 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
m S5z %2 |- DESCRIPTION §
695'% 3 R5 ED5 weathered; surface has iron oxide staining. Fracture set #4.
3 3 39.0-70.8 ft SHALE, clayey, moderately hard, slightly to moderately
14103 weathered, clay sized particles, dark gray (N3) to grayish black (N2),
694.G 7 ° .
3 3 moderately bedded, R.D. = 15°, very closely to widely fractured
693_(§ 420 E
1430 E R6 100%
6928 s %) | Fo7
so1.4 **° E
690@ 45.0 ;
689@ 46.0 g
688_@ 47.0 E
1480 ; R7 99%
687.0) E (17%)
3 3 FD6
686_@ 49.0 E
685_@ 50.0 ;
684.@ 51.0 E
633.@ 52.0 ; FD4
: 53.05 R-8 98%
682.(2 : @2%)
e81.6 40 ;
E 3 54.2-60.05 ft Fracture zone, R.D. = 72 - 84°, very closely spaced, slightly
EJ 3 open; filling: not healed, very thin clay, slightly weathered; surface:
680.G4 E moderately rough, slightly weathered; iron oxide staining. Fracture set #5.
679_(§ 56.0 ;
E E FD6
678_@ 57.0 ;
E E R9 100%
677.0 980 E (7%)
676_@ 59.0 E
DATE STARTED: 5/10/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 925

BORING NO. B409 SHEET 3 OF 6




REV 1 Final Boring B-409

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [®]
f—f S|Ee 8 ol = & [B&| = N. 339978.74 ft E. 2405035.71 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 735.15 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
675¢ 3 Ro 39.0-70.8 ft SHALE, clayey, moderately hard, slightly to moderately
3 3 weathered, clay sized particles, dark gray (N3) to grayish black (N2),
161.0 3 moderately bedded, R.D. = 15°, very closely to widely fractured SC-2, 60.8 - 61.17
674'% 3 60.05-71.5 ft Fracture zone, R.D. = 13 -35°, very closely to moderately ft., 10:20, 5/11/10
3 3 spaced, slightly open; filling: not healed, slightly to moderately weathered;
673& 62.0 3 surface: slightly rough, slightly weathered; iron oxide staining. Fracture set
= 3 #6.
672_@ 63.0% R-10 %1;3
o714 %0 E
670 650 ;
33 FD6
es0.g %00 3
e68.q 0 3
3 68.0; R-11 94%
667.(2 E (13%)
666_@ 69.0 E
665_@ 70.0 ;
664_(; 7.0 ; 70.8-100.5 ft SHALE, moderately hard, slightly weathered to fresh, dark gray
3 3 (N3), thinly to moderately bedded, closely to widely fractured, no staining,
3 3 highly pitted 80.05-80.5 ft, pitting at 91.9-92.15 ft
$72.0 3
663.0] 3
sezé 7303 R12| 9%
3 E (82%) 73.05-74 ft Joint, R.D. = 81°, neither ends visible, slightly open; filling: not
E 3 healed, very thin iron oxide, slightly weathered; surface: slightly rough,
661 G 74.0 ; slightly weathered.
3 75.05 . . . . .
660.¢ 3 FD3 74.95-75.2 ft Joint, R.D. = 42°, neither ends visible, tight; filling: not healed,
3 E clean, slightly weathered to fresh; surface: moderately rough, slightly
3760 3 weathered.
659.4) 3 75.2-82 ft Fracture zone, R.D. = 0 - 54°, closely spaced, slightly open; filling:
E 3 not healed, very thin calcite, fresh, moderately soft; surface: rough, fresh.
17703 Fracture set #8.
658G 3
E E R-13 90%
e57.0 789 E (64%)
656.g "0 E
DATE STARTED: 5/10/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 925

BORING NO. B409 SHEET 4 OF 6




REV 1 Final Boring B-409

PROJECT NO. 10-4310

= - COORDINATES _|
= x Z o |u w o
f—f sz 8 ol = & |& £l 2 N. 339978.74 ft E. 2405035.71 ft g
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 735.15 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
655¢ 3 R1s o 70.8-100.5 ft SHALE, moderately hard, slightly weathered to fresh, dark gray
3 E (N3), thinly to moderately bedded, closely to widely fractured, no staining,
654_(; 8103 highly pitted 80.05-80.5 ft, pitting at 91.9-92.15 ft
6536 %20 3 ) . . .
E E 82-82.15 ft Joint, R.D. = 68°, one end visible; filing: moderately healed, very
3 3 thin calcite, slightly weathered to fresh; surface: slightly rough, slightly
38303 R14 | 68% weathered.
652.0 3
3 3 (54%) | FD5 82.3-82.45 ft Joint, R.D. = 70°, one end visible; filling: moderately healed,
E 3 very thin calcite, fresh, moderately hard; surface: slightly rough, fresh.
18403 82.87-83.3 ft Joint, R.D. = 88°, one end visible; filling: partly healed, very thin
651 % 3 iron oxide, slightly weathered; surface: slightly rough, slightly weathered.
E 3 83.3-100.5 ft Fracture zone, R.D. = 10 - 56°, very closely to closely spaced;
650& 85.0 3 filling: not healed, very thin iron oxide sta!ning, slightly to moderately
= 3 weathered; surface: moderately rough, slightly to moderately weathered.
EO- Fracture set #9.
649_@ 86.0 E
648.(; 87.0 E FD3
3 88.0; R15 | 100%
647G (51%)
646_@ 89.0 E
645_(§ 90.0 ;
6446 91.0 E
ENE FD7
643_(§ 920 3
: 93.05 R-16 90%
6424 3 (26%)
64 1_@ 94.0 ;
640_@ 95.0 E
ENE SC-3,955- 965,
630.4 %603 13:05, 5/11/10
638_(§ 97.0 ;
E E FD2
3 3 R17 | 100%
637. 980 E (100%)
636@ 99.0 E
DATE STARTED: 5/10/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 925

BORING NO. B409 SHEET 5 OF 6




REV 1 Final Boring B-409

PROJECT NO. 10-4310

_ COORDINATES a
z 4 Z o |w o | w o
o_ z_(Sg| = g 3|2 N. 339978.74 ft E. 2405035.71 ft Q
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 735.15 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O g
w o |3 £ v DESCRIPTION §
R FD2
E E ---- Bottom of Boring at 100.50 ft.----
DATE STARTED: 5/10/10 NOTES:

DATE FINISHED: 5/11/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 925

BORING NO. B409 SHEET 6 OF 6




REV 1 Final Boring B-410

PROJECT NO. 10-4310

—_ COORDINATES -
Z x Z o |u w o
2elz=(0g| % & |3 - = N. 339957.85 ft E. 2405145.85 ft a
A 2| sp |F@
E 258 |2 z §% M CEAR GROUND SURFACE ELEVATION: 744.85 ft » REMARKS
o B 1= gl 0 2ol & ]
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 0.0-1.5 ft Silty sand, (sm), 65% sand, fine; 30% fines, medium plasticity, low
3 ER 3@;2 toughness; 5% gravel, fine, subrounded, medium hardness; maximum grain
744G 40 3 3% size = 0.25 inches, moderate yellowish brown (10YR 5/4), moist, no HCI sm
E 3 reaction, very loose L
743_(; 3 1.5-3.0 ft Silty sand, (sm), 65% sand, fine to medium; 30% fines, medium
3 20 3 s 1{3;5 plasticity, low toughness; 5% gravel, fine, subangular, medium hardness;
3 3 100% maximum grain size = 1.25 inches, dark yellowish orange (10YR 6/6), sm
7423 3 moist, no HCI reaction, loose
3 3.0 3 —
3 3 3.0-4.5 ft Silty sand, (sm), 70% sand, fine to medium; 20% fines, medium
3 333 3{;'12)4 plasticity, low toughness; 10% gravel, fine to medium, subangular, medium
48 40 3 87% hardness; maximum grain size = 0.5 inches, moderate brown (5YR 4/4), sm
3 3 dry, no HCI reaction, dense, sampling trough boulder, pieces med - coars
740(; 3 gravel, (10R 8/2)
3503 o, 20{28;20 4.5-6.0 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 20% gravel,
E E 67% fine to medium, medium hardness; 20% fines, medium plasticity, low sm
7390 3 toughness; maximum grain size = 0.5 inches, light brown (5YR 5/6) with
3603 pale yellowish orange (10YR 8/6), dry, no HCl reaction, dense, sampling |
33 < 10-12-50/3 through boulder/cobble (10R 8/2).
738G /) 3 100% 6.0-7.25 ft Silty sand, (sm), 70% sand, fine to medium; 20% fines, medium sm
3 3 plasticity, low toughness; 10% gravel, fine, subangular, medium hardness;
E 3 maximum grain size = 1.0 inches, light brown (5YR 5/6), dry, no HCI
7378 g 3 10-10-10 reaction, very dense [
E E S 1(3802 7.25-7.5 ft Interval not sampled / >
7368 ¢, 3 7.5-9.0 ft Poorly graded sand with silt and gravel, (sp-sm), 70% sand, fine to
33 coarse; 20% gravel, fine, subangular, medium hardness; 10% fines, ST-19.0-11.0 ft, 500
3 E medium plasticity, medium toughness; maximum grain size = 0.25 inches, psi down pressure
7358 1003 o1 dark yellowish orange (10YR 6/6) and pale yellowish orange (10YR 8/6),
Ele E 65% dry, no HClI reaction, medium dense
734_(§ o E 9.0-11.0 ft Shelby Tube sample
E 11.0-11.5 ft Interval not sampled
733_(; 3 11.5-13.0 ft Poorly graded sand with silt, (sp-sm), 80% sand; 10% gravel,
31205 sz 6{23)4 fine, subangular, medium hardness; 10% fines, medium plasticity, low .
3 3 93% - toughness; maximum grain size = 0.75 inches, moderate reddish brown sm
7320 3 AN (10R 4/6) and very pale orange (10YR 8/2), dry, no HCI reaction, medium
@ 1303 -
3773 2d) A dense, weathered shale /
3 3 S8 1183;24 .' I 13.0-14.5 ft Silty gravel with sand, (gm), 50% gravel, fine, angular, flat and
7318 4403 039 elongated, medium hardness; 30% sand, fine to medium; 20% fines, gm
3 E Yql| medium plasticity, low toughness; maximum grain size = 0.5 inches,
] 3 A medium gray (N5) and very pale orange (10YR 8/2), dry, no HClI reaction,
7308 450 3 16-28-30 dense, weathered shale /
i 3s°| & 14.5-16.0 ft Silty sand with gravel, (sm), 50% sand, fine to coarse; 30% fines, sm
7294 E medium plasticity, low toughness; 20% gravel, fine, subangular, flat and
31603 345055 elongated, medium hardness; maximum grain size = 0.5 inches, yellowish ]
3 3 s-10 gray (5Y 8/1) and very pale orange (10YR 8/2), dry, no HCI reaction, very sm
728.3 0 E 100% dense, weathered shale
EA E 16.0-16.9 ft Silty sand with gravel, (sm), 40% sand, fine to coarse; 30%
E 3 gravel, fine to medium, subangular, flat and elongated, medium hardness; . L
7218 150 3 30% fines, medium plasticity, low toughness; maximum grain size = 0.25 I Wﬁ};rir;eacilrculatlon s
E E inches, yellowish gray (5Y 7/2) and medium gray (N5), dry, no HCI reaction,
3 3 R4 57% very dense, weathered shale
726G, 3 o | FO7
31903 (%) 16.9-17.5 ft Interval not sampled
E E 17.5-19.8 ft SHALE, interbedded, soft to moderately hard, moderately to
7250 3 R2 intensely weathered, yellowish gray (5Y 7/2) and dark gray (N3), very
DATE STARTED: 4/29/10 NOTES:

DATE FINISHED: 5/5/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez
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E 3 Foe closely fractured, no reaction to HCI, iron oxide staining
3 3 19.8-24.8 ft SHALE, soft to moderately hard, moderately to intensely
7248519 3 weathered, yellowish gray (5Y 7/2) and dark gray (N3), very closely to
E 3 closely fractured, no reaction to HCI, iron oxide staining
7238 59,
i 3 Rr2| 100%
3 E (%) FD6
728 5303
7218 5, :
7208, - . .
32503 24.8-29.8 ft SHALE, soft to moderately hard, slightly to intensely weathered,
3 E dark gray (N3) with yellowish gray (5Y 7/2), closely to moderately fractured,
719 3 no reaction to HCI, iron oxide staining, shale weathering to clay (10YR 6/6)
132603 in spots
7188 57 :
3 3 RrR3| 100%
3 E (6% FD5
7178 550 3
716.(; E
32903 SC-128.9-29.35 ft,
E E 09:35, 5/4/10
715. E
% 30.0 3 29.8-34.8 ft SHALE, soft to moderately hard, slightly to moderately
E 3 weathered, dark gray (N3) with grayish orange (10YR 7/4), closely
714.8 E fractured, no reaction to HCI, iron oxide staining, shale weathering to clay
"331.0 3
7138 5, E
3 3 RrRa| 98%
E E (13%) FD6
712G 330 3
718 540
7108, . . .
3350 3 34.8-39.8 ft SHALE, soft to moderately hard, slightly to intensely weathered,
3 3 dark gray (N3) with, closely fractured, no reaction to HCI, iron oxide staining
7098 36 E
7088 4 :
3 3 RrR5| W%
3 E %) FD6
7078 330 3
706'6 39.0 E
7056 1 Rre
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EE Foe 39.8-44.8 ft Joint, R.D. = 10,50,70°, closely spaced, slightly open; surface:
3 3 slightly rough, planar; iron oxide staining on fracture surfaces, vertical
7048 4403 fracture 41.4-41.8 ft.. Fracture set #F-1.
E 3 39.8-44.8 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
3 3 (N3), closely fractured, no reaction to HCI, iron oxide staining
703G 420 3
i 3 RrRe| 100%
3 E 7%) FD6
7028 4303
7018 4, E
700(§ E SC-2 44.45-44 8 ft,
34503 44.8-49 .8 ft SHALE, moderately hard, fresh to slightly weathered, dark gray 10:25, 5/4/10
3 E (N3), closely to moderately fractured, no reaction to HCI, iron oxide staining
699.0 E 45.4-46.3 ft Joint, R.D. = 85°, slightly open; surface: moderately rough,
34603 undulating, moderately soft; iron oxide staining. Fracture set #F-2.
698 7 :
T R7| 100%
3 3 (26%) FD6 47.3-49.8 ft Joint, R.D. = 70°, closely spaced, slightly open; surface: slightly
697.8 450 3 rough, undulating, moderately hard. Fracture set #F-3.
6968 49, :
695G, 3 .
35003 49.8-54.8 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
E 3 (N3) and yellowish gray (5Y 7/2), very closely to closely fractured, no
694.0 E reaction to HCI, iron oxide staining, quartz-filled fracture 52.2-52.4 and
35103 53.2-54.8, last portion mechanically broken
693.0 520;
i 1R AR 52.2-52.4 ft Joint, R.D. = 70°, slightly open; filling: partly healed, moderately
692.0 3 thin quartz, slightly to moderately weathered, moderately soft to moderately
3530 3 hard; surface: slightly rough, planar, slightly weathered. Fracture set #F-4.
E E 52.4-53.4 ft Joint, R.D. = 15°, very closely spaced, slightly open; surface:
691.8 54_05 zlli:ggtly rough, planar, moderately hard; iron oxide staining. Fracture set
690G ,, - .
3550 3 54.8-59.8 ft SHALE, soft to moderately hard, slightly to moderately
3 3 weathered, dark gray (N3) and yellowish gray (5Y 7/2), closely to very
689.0 E closely fractured, iron oxide staining, moderately to intensely weathered
39603 quartz on fracture faces 54.8-55.4 ft.
E 3 54.8-57 ft Joint, R.D. = 50-70°, closely spaced, slightly open; filling: partly
688.G 5, ) 3 healed, very thin quartz, slightly to intensely weathered; surface: slightly
E 3 RO 68% o7 rough, planar, slightly weathered. Fracture set #F-6.
3 3 (0%)
6878 550 3
686@ 59.0 E
68568 1 R
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E 3 FDS 59.8-64.8 ft SHALE, soft to moderately hard, fresh to moderately weathered,
3 3 dark gray (N3) and yellowish gray (5Y 7/2), closely to moderately fractured,
684.G g1 0 3 no reaction to HCI, iron oxide staining, sample becomes fresh at 61.1 ft.
E 3 calcite infilling over quartz healed fractures throughout, calcite content
E 3 increases with depth, trace fossils
683G 650 3 60.7-64.8 ft Joint, R.D. = 70-80°, closely spaced; filling: moderately healed,
E 3 rR10 96% moderately thin calcite infilling over, fresh to moderately weathered,
3 3 (52%) FD5 moderately soft to moderately hard; surface: slightly rough, planar, fresh;
6828 650 3 jumbled, totally-healed section, with fragments of shale, 62.5-63.4 ft..
E 3 Fracture set #F-7.
681 4, E
680.0f . 3
36503 64.8-69.8 ft SHALE, moderately hard, fresh, dark gray (N3), moderately to
E E widely fractured, no reaction to HCI, iron oxide staining, trace fossils
6798 o5 3 65.6-68.3 ft R.D. = 55-70°, closely spaced, slightly open; filing: moderately
33 healed, thin quartz and calcite, fresh to moderately weathered, moderately
3 3 soft to moderately hard; surface: moderately rough, planar, fresh. Fracture
6788 57 3 set #F-8.
3 3 RAT|  100%
i3 o) |
6778 650 3
E ; 68.3-68.9 ft Joint, R.D. = 10°, closely spaced, slightly open; filling: not healed,
676.¢ 59 ¢ 3 very thin quartz, intensely weathered; surface: moderately rough, planar,
E 3 intensely weathered; iron oxide staining on surfaces. Fracture set #F-9.
6758, 3
37003 69.8-74.8 ft SHALE, moderately hard, fresh, dark gray (N3), moderately
E 3 fractured, no reaction to HClI, iron oxide staining, trace fossils and pyrite
674.0 E 70.3-71 ft Joint, R.D. = 70°, closely spaced, slightly open; surface: moderately
37103 rough, undulating, moderately hard. Fracture set #F-10.
3 E 71.15-72.15 ft Joint, R.D. = 10°, closely spaced, slightly open; surface:
673 E smooth, planar, moderately hard. Fracture set #F-11.
37203
3 4 R12 9% | Fps
3 3 52%,
672.0 E 62%) 72.5-73 ft Joint, R.D. = 40°, closely spaced, slightly open; surface: slightly
37303 rough, planar. Fracture set #F-12.
6714,
374.0 3
E 3 74-79.8 ft R.D. = 50-70°, closely spaced, slightly open; surface: slightly
3 E rough, planar, moderately hard; mechanically broken 75.9-76.4 ft. Fracture
6708 750 3 set #F-13.
E E 74.8-79.8 ft SHALE, moderately hard, fresh, dark gray (N3), moderately to
669.0 3 widely fractured, iron oxide staining, trace fossils and pyrite
"376.0 3
663G 7 :
3 3 R3[| 100%
E 3 (60%) FD4
6678 750 3
666@ 79.0 E
6654 3 Ria
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E 3 Fo3 79.8-84.8 ft Joint, R.D. = 10°, moderately spaced; surface: slightly rough,
3 3 planar. Fracture set #F-14.
664.G g1 ¢ 3 79.8-84.8 ft SHALE, very soft to moderately hard, fresh to intensely
E 3 weathered, dark gray (N3) and yellowish gray (5Y 7/2), closely to widely
3 3 fractured, no reaction to HCI, iron oxide staining, shale intensely weathered
663G g5 0 3 into clay 79.8-80.4 ft., fresh to slightly weathered after, moderately
E E R-14 100% | Fp3 weathered at 83.9-84.1 ft., trace fossils and pyrite
6628 30 E .
661.(; E
184.0 5
ER SC-3 84.1-84.8 ft,
660& 3 12:50, 5/4/10
38503 84.8-89.8 ft SHALE, moderately hard, fresh, dark gray (N3), widely fractured,
E E no reaction to HCI, iron oxide staining, increased fossils, concentrated into
659.0 86.0 3 bands at 86.0-86.7, 87.8-88.1, 89.0-89.3 ft., trace pyrite
Ea E 84.8-86 ft Joint, R.D. = 70°, slightly open; surface: slightly rough, planar; thick
3 3 calcite healng top 0.3 ft., iron oxide staining on fracture surfaces. Fracture
658.8 g7 3 set #F-15.
3 3 RI5| 100%
3 3 (92%) Fb2
6578 830 3
656 g :
655 5 E ,
39993 89.8-94.8 ft SHALE, moderately hard, fresh, dark gray (N3), widely fractured,
E 3 no reaction to HCI, iron oxide staining, clay seam (N5) 94.6-94.8 ft., trace
654.0 E fossils and pyrite
39103 89.9-90.3 ft Joint, R.D. = 10°, closely spaced, slightly open; surface: smooth,
3 E planar, moderately soft; iron oxide staining. Fracture set #F-16.
6538 o, 3
i 3R o, | 02 92.2-92.9 ft Joint, R.D. = 70°, tight; filling: totally healed, thin calcite, fresh,
652.0 3 moderately hard; surface: fresh. Fracture set #F-17.
39303
651.0 94_05
650.(% 9505 94.6-94.8 ft Joint, R.D. = 10°; filling: moderately thick clay, intensely
E weathered, very soft; surface: slightly rough, planar, intensely weathered;
3 3 clay seam (N5). discontinuity # F-18.
649'(2 96.0 3 94.8-99.8 ft SHALE, moderately hard, fresh to moderately weathered,
3 E cavities, typical diameter: 0.1 in. max size: 0.5 in., dark gray (N3), closely to
648(; E moderately fractured, no reaction to HCI, iron oxide staining, moderately
"397.0 3 weathered 96.0-96.55 and 98.3-99.8 ft., fissile shale, iron oxide staining,
3 JRA7T | 0% | Fpe trace fossils and pyrite throughout sample, thin layer of pitted shale at
- (58%) 95.4-95.5 ft.
3980 3 95.5-96 ft Joint, R.D. = 90°, slightly open; filling: moderately healed, very thin,
E 3 moderately weathered; surface: slightly rough, planar, moderately
646, E weathered. Fracture set #F-19.
3990 5 96-99.8 ft Joint, R.D. = 70°, closely spaced, slightly open; surface: slightly
E 3 rough, planar, moderately weathered, moderately hard; fissile and iron oxide
645.0 E stained faces at 96.0-96.55 and 98.3-99.8 ft. Fracture set #F-20.
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758G 3 0.0-1.5 t Silty sand, (sm), 75% sand, fine to medium; 20% fines, low
3 ER 3{‘:’:,)1)0 plasticity, low toughness; 5% gravel, fine, subangular, flat and elongated,
3 1.0 3 100% medium hardness; maximum grain size = 0.3 inches, moderate yellowish sm
(6 T brown (10YR 5/4), dry, medium dense
3 3 1.5-3.0 ft Silty sand, (sm), 70% sand, fine to coarse; 20% fines, low plasticity,
756.0 20 5 s2 11&1;13 no dry strength, no dilatancy, low toughness; 10% gravel, fine, rounded,
3 3 100% medium hardness; maximum grain size = 0.25 inches, moderate yellowish sm
E 3 brown (10YR 5/4) and dark yellowish orange (10YR 6/6), dry, medium
755 30 3 dense
3 3 s 8'(1226;)14 3.0-4.5 ft Poorly graded sand with silt and gravel, (sp-sm), 55% sand, fine to sp-
340 3 100% coarse; 35% gravel, fine to medium, subangular, medium hardness; 10% sm
754G T 5 fines, low plasticity, no dry strength, no dilatancy, low toughness; maximum
3 3 grain size = 0.5 inches, moderate yellowish brown (10YR 5/4) and light |
350 3 9-16-27 olive gray (5Y 6/1), dry, medium dense, some shale (N3) fragments coarse
753'(2 3 s4 1(6180)/ sand to fine gravel in size. :gq
3 E ° 4.5-6.0 ft Poorly graded sand with silt and gravel, (sp-sm), 45% gravel, fine to
7528 6.0 5 coarse, subangular, medium hardness; 45% sand, fine to coarse; 10%
E 3 8-21-29 fines, low plasticity, no dry strength, no dilatancy, low toughness; maximum
3 3s5 (50) grain size = 1.0 inches, dark yellowish orange (10YR 6/6) and very light sm
7518 10 3 93% gray (N8), dry, dense, sampling through boulder
3 3 6.0-7.5 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 25% gravel,
350 3 17-24-12 fine to medium, subangular, medium hardness; 15% fines, low plasticity, no
7508 77 3 s (36) dry strength, no dilatancy, low toughness; maximum grain size = 0.5 inches, sp-
E E 100% moderate yellowish brown (10YR 5/4) and light gray (N7), dry, dense, sm
390 3 sampling through boulder
749.0 3
E 3 11-14-50/3 7.5-9.0 ft Poorly graded sand with silt and gravel, (sp-sm), 75% sand, fine to
E 3 87 ) coarse; 15% gravel, fine to medium, subangular, medium hardness; 10% sm
748, 100 3 92% fines, low plasticity, no dry strength, no dilatancy, low toughness; maximum
E 3 grain size = 0.5 inches, moderate yellowish brown (10YR 5/4) and very light SPT sampling
31103 gray (N8), dry, dense stopped at 10.25
747G 3 9.0-10.25 ft Silty sand, (sm), 70% sand, fine to medium; 20% fines, low ft. due to boulder.
E 3 plasticity, no dry strength, no dilatancy, low toughness; 10% gravel, fine to Did not sample
31003 medium, subangular, medium hardness; maximum grain size = 0.5 inches, 10.5-14.65 ft. due
7468 7 5 moderate yellowish brown (10YR 5/4) and grayish pink (5R 8/2), dry, very to boulder; drillers
E 3 dense, sampling through boulder used a r.oIIer bit
756 1303 10.25-14.65 ft Interval not sampled (boulder) andoasing
RN through.
7446 1403
E 15.0 3 14.65-16.15 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 20%
743G 7 3 ss 3'1%)7 gravel, fine to medium; 20% fines, medium plasticity, no dry strength, no
E E 73% dilatancy, low toughness; maximum grain size = 0.5 inches, dark yellowish sm
742(; 16.0 3 orange (10YR 6/6) with dark gray (N3), moist, medium dense
E E 16.15-17.65 ft Weathered shale, 90% fines, medium plasticity, medium dry 16.15 ft.
E E 4(355 strength, slow dilatancy, low toughness; 10% gravel, fine to medium, Decomposed
74181703 87% subangular, flat and elongated, medium hardness; 0% sand; maximum Shale
E E grain size = 0.2 inches, moderate brown (5YR 4/4), moist, stiff, laminated,
E 3 trace sand
$18.0 3
7408 3510 78'21)3 17.65-19.15 ft Weathered shale, 65% gravel, fine to medium, subangular,
E 3 87% elongated, medium hardness; 30% fines, medium plasticity, medium dry
3 19.0 3 strength, slow dilatancy, low toughness; 5% sand, fine to medium,
7398 7 3 111820 subangular, flat and elongated, medium hardness; maximum grain size =
E 3s-1 1((:)3(&)30)/ 0.3 inches, moderate brown (5YR 4/4) with very pale orange (10YR 8/2),
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738'% 3 511 moist, medium dense, homogeneous
3 3 19.15-20.65 ft Weathered shale, 80% fines, medium plasticity, medium dry
7376 21_05 14.29.96 strength, slow d.ilatancy, low toughness; 15% gravel', fine, subangular,
= 3512 (55) elongated, medium hardness; 5% sand, fine to medium, subangular,
3 3 93% elongated, medium hardness; maximum grain size = 0.3 inches, pale
é 2203 yellowish brown (10YR 6/2) with moderate yellowish brown (10YR 5/4),
736'; 3 19.40-50/3 moist, hard, All sand and gravel are derived from the shale
3 3 s-13 20.65-22.15 ft Weathered shale, 85% fines, medium plasticity, medium dry
7358 230 3 100% strength, slow dilatancy, low toughness; 10% sand, fine to medium,
E 3 subangular, flat and elongated, medium hardness; 5% gravel, fine to
E E medium, subangular, flat and elongated, medium hardness; maximum grain
73432493 ry4 83% size = 0.2 inches, pale yellowish brown (10YR 6/2) with moderate yellowish
E E (0%) brown (10YR 5/4), dry, no HCI reaction, hard
39503 22.15-23.45 ft Weathered shale, 80% fines, medium plasticity, medium dry
7338 3 strength, slow dilatancy, low toughness; 10% gravel, fine to coarse,
E 3 subangular, flat and elongated, medium hardness; 10% sand, fine to
3260 3 medium, subangular, flat and elongated, medium hardness; maximum grain
7328 3 size = 0.2 inches, moderate yellowish brown (10YR 5/4) to medium dark
E 3 gray (N4), dry, hard
731.8 2703 23.45-34.4 ft SHALE, silty, interbedded, moderately soft to moderately hard,
E 4 R2 70% intensely to moderately weathered, clay sized particles, moderate yellowish
3 3 (0%) brown (10YR 5/4) with medium dark gray (N4), moderately bedded, R.D. =
730.4 280 3 0° to 45°, lower contact is conformable and jointed-contact not welded,
E E closely to very closely fractured, no reaction to HCI, iron oxide staining,
E 290 E alternating weathered and slightly weathered shale
729877 3 FD8 23.45-35.3 ft Bedding plane separation, R.D. = 10°, closely to very closely
3 3 spaced, slightly open; dry but shows evidence of flow, filling: not healed,
33003 very thin, intensely to moderately weathered, moderately hard to soft;
72887 3 surface: slightly rough, planar, intensely weathered, moderately hard;
E 3 bedding planes.
727_@ 31.0 E
726, 320 ;
3 3 R3 58%
3 3 (0%)
725_@ 33.0 E
724.4 3403
E E 34.4-39.9 ft SHALE, inclined, horizontal, moderately hard, moderately to
7236 35.0 3 slightly weathered, clay sized particles, medium dark gray (N4) with
E 3 moderate yellowish brown (10YR 5/4), moderately bedded, R.D. = 15° to
E E 75°, lower contact is conformable and jointed-contact not welded to healed
722, 360 3 (by secondary process), closely fractured, no reaction to HCI, moist, iron
E E oxide staining, presence of vertical to subvertical open fracture, not healed
E 3 35.3-69.9 ft Joint, R.D. = 35-60°, widely to moderately spaced, tight; filling:
7218370 E partly healed, clean, slightly weathered, moderately hard; surface: slightly
E 3 R4 100% rough, planar, slightly weathered, moderately hard; cleavage.
ES ©o%) |FD8 36-39.9 ft Joint, R.D. = 90°, widely spaced, both ends visible, tight; dry but
720, 380 E shows evidence of flow, filling: not healed, very thin, moderately weathered,
E 3 moderately hard; surface: rough, undulating, moderately weathered,
E 3 moderately hard.
7106 290 3
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[EEEEE R 39.9-64.9 ft SHALE, inclined, horizontal, moderately hard, moderately to
3 3 slightly weathered, clay sized particles, medium dark gray (N4), moderately
34103 bedded, R.D. = 15° to 75°, lower contact is conformable and jointed-contact
717'% 3 not welded to healed (by secondary process), closely to moderately
3 3 fractured, no reaction to HCI, moist, iron oxide staining, presence of
14204 subvertical open fractures, not healed, iron stained very thin coating in
716.0 3
E 3 rs 100% fractures.
3 3 (0%)
7154 430 E
7140 *+0 E
71 36 45.0 ;
71 26 46.0 E
7118470 3 !
ERE B e SC-1,47.30 - 47.70
14803 ft,, 12:00, 5/6/10
710G 3
709_(§ 49.0 E
708_(% 50.0 ; FD6
707_@ 51.0 E
706, 920 ;
3 3 R7 100%
3 3 (14%)
705_@ 53.0 E
704_(§ 54.0 ;
703_(§ 55.0 E
702_@ 56.0 ;
701.8 %703
3 J RS 100%
E 3 (24%)
700_@ 58.0 E
699@ 59.0 E
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APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-411 PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 339979.47 ft E. 2405273.90 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 758.15 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
EEEEE R 39.9-64.9 ft SHALE, inclined, horizontal, moderately hard, moderately to
3 E slightly weathered, clay sized particles, medium dark gray (N4), moderately
(; 61.0 3 bedded, R.D. = 15° to 75°, lower contact is conformable and jointed-contact
697'; 3 not welded to healed (by secondary process), closely to moderately
3 3 fractured, no reaction to HCI, moist, iron oxide staining, presence of
696(; 62.0 3 subvertical open fractures, not healed, iron stained very thin coating in
3 i re 100% fractures.
i3 (36%)
695 63.0 E
soa.q 0 E
; 65-0§ FD6 I .
693.G E 64.9-69.9 ft SHALE, inclined, horizontal, moderately hard, moderately to
3 E intensely weathered, clay sized particles, medium dark gray (N4),
36603 moderately bedded, R.D. = 15° to 75°, lower contact is conformable and
692.¢ " 3 jointed-contact not welded to healed (by secondary process), closely
E g fractured, no reaction to HCI, moist, iron oxide staining, presence of vertical
36703 to subvertical open fractures
691.G6 " 3
3 3 R10 | 100%
3 E (26%)
690@ 68.0 3
689@ 69.0 E
688.(% 70'05 69.9-77.7 ft SHALE, inclined, horizontal, moderately hard, intensely to
3 E moderately weathered, clay sized particles, medium dark gray (N4),
37103 moderately bedded, R.D. = 15° to 60°, lower contact is jointed-contact not
687.¢ " " 3 welded to healed (by secondary process), very closely fractured, no reaction
E E to HCI, moist, iron oxide staining, presence of iron oxide stain and quartz
37203 filled thin to very thin healed open fractures
686'(2 3 R11 50% 69.9-75.5 ft Joint, R.D. = 10-60°, very closely spaced, very continuous, tight;
E 3 (0%) dry but shows evidence of flow, filling: moderately healed, very thin quartz
6858 730 3 but only in one, moderately weathered, moderately hard to moderately soft;
E E surface: slightly rough, planar, moderately weathered, moderately hard.
: E FD9
684 74.0 E
683@ 75.0 E
E ; 75.5-100.9 ft Joint, R.D. = 30-60°, widely to moderately spaced, very
6828 7603 continuous, tight; filling: not healed, clean, slightly weathered; surface:
E E moderately rough, planar, slightly weathered, moderately hard.
es1.a 770 ;
3 J R12| 100%
E 3 (40%)
680.G 780 3 77.7-100.9 ft SHALE, inclined, horizontal, hard, moderately to slightly
3 E weathered, clay sized particles, medium dark gray (N4), thickly bedded,
3 3 R.D. = 15° to 60°, lower contact is conformable and intact to jointed-contact
679(; 79.0 3 FD5 not welded, widely to moderately fractured, no reaction to HCI, moist, iron
= E oxide staining, presence of subvertical open fractures, not healed. iron
E 3 stained very thin coating in fractures.
DATE STARTED: 5/5/10 NOTES:
DATE FINISHED: 5/6/10
FIELD GEOLOGIST: Jesse Merkel DRILLING METHOD: Hollow Stem Auger, NQ
CHECKED BY: Jennifer Ostrowsky DRILLING CO. Terracon
APPROVED BY: Rolando Benitez DRILLER: C. VanVactor DRILL RIG: CME-55 (Truck)
HELPER(S): E. Zetwick HAMMER ID: 955
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REV 1 Final Boring B-411

PROJECT NO. 10-4310

- COORDINATES =
= 14 Z o | w o
2elz= 90| 2 & |BE| 2 N. 339979.47 ft E. 2405273.90 ft Q
3 Z| Sy, |Fo
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 758.15 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
SCE I Fo5 77.7-100.9 ft SHALE, inclined, horizontal, hard, moderately to slightly
3 3 weathered, clay sized particles, medium dark gray (N4), thickly bedded,
481,03 R.D. = 15° to 60°, lower contact is conformable and intact to jointed-contact
677'% E not welded, widely to moderately fractured, no reaction to HCI, moist, iron
3 3 oxide staining, presence of subvertical open fractures, not healed. iron SC-2. 81.5-82.4 ft.
676. 82.0 3 stained very thin coating in fractures. 14:20, 5/6/10
3 J R13| 100%
3 3 (100%)
675_@ 83.0 E
6744 %0 E
673_(§ 85.0 ;
672_@ 86.0 E
671.6 570 3
E 3 R-14 94%
E 3 (76%)
$88.0 3
6704 3 88.0 ft. Lost water
3 3 circulation
669@ 89.0 E
3900 ;
668.(% E Fo3
667_@ 91.0 E
666, 920 ;
3 J R15| 100%
3 E (88%)
665_@ 93.0 E
664.(% 94.0 ;
663_(§ 95.0 E
662_@ 96.0 ;
661 970 E
3 J R16 | 100%
3 E (97%)
660 98.0 E
659_(§ 99.0 E
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DATE FINISHED: 5/6/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): E. Zetwick

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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= x 25 W, |y o
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<X | O g

m S5z %2 |- DESCRIPTION §
658.0 E

E 31 R-16 100%

3 E (97%) Fb3

E- - Bottom of Boring at 100.90 ft.----
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REV 1 Final Boring B-412

PROJECT NO. 10-4310

= - COORDINATES -
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340068.40 ft E. 2405294.49 ft g
o @ 4 €S > |Fon| &
SHERE z §2§ 2 12z| GROUND SURFACE ELEVATION: 763.35 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g

w o |3 = |© DESCRIPTION §

763_(; 3 —_7,/ 0.0-0.4 ft Organic soil, (ol/oh), 100% fines; 85% sand, fine to medium, ol/oh
3 ERY 1{2;1 P subrounded, very soft hardness; dusky yellowish brown (10YR 2/2) and
310 3 47% dark yellowish brown (10YR 4/2), dry, no HCI reaction, medium dense to sc

762.0 3 spongy, homogeneous, composed of roots and leaves
3 3 0.4-1.5 ft Clayey sand, (sc), 60% sand, fine; 40% fines, low plasticity, low
3203 S92 2(175;3 toughness; dark yellowish brown (10YR 4/2) and dark yellowish orange

7618 3 87% (10YR 6/6), moist, no HCI reaction, soft
339 3 1.5-4.5 ft SILTY SAND WITH GRAVEL, (SM), 47% sand, fine to coarse; 33% s

760.0 E fines, low plasticity, low toughness; 20% gravel, fine to coarse, subangular, M
E 153 4‘185;7 flat and elongated, hard hardness; maximum grain size = 1.0 inches, dark
3403 7 53,,/1 yellowish brown (10YR 4/2) and moderate yellowish brown (10YR 5/4),

7508 3 moist, no HCI reaction, stiff, trace roots
E 3 4.5-6.0 ft Gravelly lean clay/gravelly silt, (cl-ml), 70% fines, low plasticity, low
350 3 o 6‘(25%?3 toughness; 25% gravel, medium to coarse; 5% sand, fine; dark yellowish

758G 3 100% brown (10YR 4/2) and light brown (5YR 5/6), moist, no HCI reaction, hard cl-mi
1603 —

7573 3 6.0-7.5 ft Gravelly lean clay/gravelly silt, (cl-ml), 60% fines; 30% gravel,

E E S5 20{2%25 medium to coarse, subangular, hard hardness; 10% sand, fine; grayish
3703 100% brown (5YR 3/2) with moderate yellowish brown (10YR 5/4), moist, no HCI ch-mi

756.G 3 reaction, hard
E E 7.5-8.0 ft Lean clay/silt, (cl-ml), 100% fines, low plasticity, low toughness; cl-ml
3803 o 41{32;31 » o4 moderate yellowish brown (10YR 5/4) and dark yellowish brown (10YR

755.(2 3 67% .F; 4/2), moist, no HCI reaction, hard, trace roots / gm
E 9.0 3 ) 8.0-9.0 ft Silty gravel, (gm), 85% gravel; 15% fines; grayish orange (10YR

7543 3 24.98.32 %_\ 7/4), dry, no HClI reaction, hard / el
E 3 s7 (60) T '\ 9.0-9.65 ft Lean clay with gravel/silt with gravel, (cl-ml), 85% fines, low
31003 93% e plasticity, low toughness; 15% gravel, fine to medium, subangular; dusky

753G 3 2990\ yellowish brown (10YR 2/2) and dark yellowish brown (10YR 4/2), moist, no [ | y.m
E E 51614 AN HCI reaction, hard ru
311.0 3 -16-

752.8 1 ss8 (30) 9.65-10.2 ft 100% gravel, medium to coarse; dark yellowish orange (10YR

E E 100% 6/6), dry, no HClI reaction, very dense, sandstone rock fragment c-ml
3120 E 10.2-10.6 ft Sandy lean clay with gravel/sandy silt with gravel, (cl-ml), 50%

75168 3 7.08 fines, low plasticity, low toughness; 30% sand, fine; 20% gravel, fine to 12.0 ft Decomposed
E O a7) medium, subangular, medium hardness; very dark red (5R 2/6) with grayish shale
31303 100% orange (10YR 7/4), moist, no HCl reaction, hard

750'(2 E 10.6-10.75 ft 100% gravel, medium to coarse; dark yellowish orange (10YR GC-
E! 0§ 7711 6/6), dry, no HCI reaction, medium dense, sandstone rock fragment GM

7494 ; $-10 (18) 10.75-12.0 ft Sandy lean clay with gravel/sandy silt with gravel, (cl-ml), 50%

E 3 100% fines, low plasticity, low toughness; 40% gravel, fine to medium,
315.0 3 subangular, medium hardness; 10% sand, medium; very dark red (5R 2/6)

748.0 3 121215 with dark yellowish brown (10YR 4/2), moist, no HCI reaction, very stiff
3 1 s (@7 12.0-15.0 ft SILTY, CLAYEY GRAVEL WITH SAND, (GC-GM), 53% gravel, g
3160 3 100% fine to coarse, angular to subangular, medium hard hardness; 29% sand,

747'(2 3 fine to coarse; 18% fines, low plasticity, low toughness; maximum grain size
3 3 192939 = 1.5 inches, moderate brown (5YR 4/4) with grayish black (N2), moist, no

746(; 17'0§ S12 ESS; HClI reaction, decomposed shale

ERE 100% 15.0-16.5 ft Clayey gravel, (gc), 60% gravel, medium to coarse, medium
31803 hardness; 40% fines, low plasticity, low toughness; moderate brown (5YR

7453 3 25.43-50/5 4/4) with grayish black (N2), dry, no HCI reaction, decomposed shale
E 3 s13 ) 16.5-18.0 ft 100% gravel, medium hardness; very pale orange (10YR 8/2)

F 1905 100% with grayish black (N2), dry, no HCI reaction, decomposed shale

744, E
3 N 50 18.0-19.4 ft 100% gravel; dry, no HCI reaction, decomposed shale /_

3 35| 100%

DATE STARTED: 4/21/10

DATE FINISHED: 4/22/10

FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES:

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-412

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w w [®]
f—f sz 8 ol = & |& £l 2 N. 340068.40 ft E. 2405294.49 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 763.35 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w & | g 2 = DESCRIPTION @
=]
743_(; E L (62%) \\ 19.4-19.5 ft Interval not sampled / Casing set at 22.0 ft
E o1 0§ 19.5-20.0 ft 100% gravel; dry, no HCI reaction, decomposed shale
742_(; B 20.0-22.0 ft Interval not sampled (SHALE)
32203
7410 3 22.0-34.4 ft SHALE, moderately soft to moderately hard, intensely to
3 3 moderately weathered, grayish orange (10YR 7/4) and dark gray (N3),
32303 closely fractured, no reaction to HCI, iron oxide staining, mottling with
¢ R (12012;/‘; various shades between the colors previously mentioned (22.0-29.4ft)
E E 22-29.4 ft R.D. = 54-56°, closely spaced; surface: rough, planar. SC-1, 23.5-24.0 ft.,
32403 22.1-40.8 ft Bedding plane separation, R.D. = 10°, closely to widely spaced; 12:10, 4/21/10
739G 3 surface: rough, planar.
32503
738.8 E
32603
737G 3
3 3 26.4-26.9 ft Fracture, R.D. = 76°; surface: rough, planar.
Joroq R2 | 92%
736.8 E (@3%)
12803
735G 3 FD6
32003
734.9 3
E 3 29.4-40.8 ft R.D. = 55-56°, closely to very closely spaced; filling: very thin
330.0 3 clay; surface: rough, planar; some contain no clay filling.
7339 E
3103
7324 E
13207 RS 98%
7314 3 (%)
333073
730.8 E
13403
7298 3
E 3 34.4-40.8 ft SHALE, moderately soft to moderately hard, moderately
335.0 3 weathered, dark gray (N3) and moderate greenish yellow (10Y 7/4), very
728.0 E closely to moderately fractured, no reaction to HCI, iron oxide staining
33603
7214 3
a703 R4 66%
7264 3 %) Foo
13803
7258 E
390 3
7246 3
E 3 RS
DATE STARTED: 4/21/10 NOTES:

DATE FINISHED: 4/22/10
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HELPER(S): R. Hinkle
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PROJECT NO. 10-4310

> s = COORDINATES 6'
14 Z o |(w
f—f sz 8 ol = & |& E ; N. 340068.40 ft E. 2405294.49 ft g
@ Z| 5 |[Fo
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 763.35 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
723.(2 ; oo
3 4103 40.7-54 .4 ft Bedding plane separation, R.D. = 10°, moderately to closely
722.0 3 spaced; filling: not healed; surface: smooth, planar; moderate to trace iron
E 3 oxide staining on face.
34203 c 5l 100% 40.8-54.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
[EC (8%) moderately to closely fractured, no reaction to HCI, oily sheen on rock
ES- (40.8-~44.9 ft.)
3 43'0§ 41.5-49.4 ft R.D. = 36°; filling: not healed; surface: rough, planar; trace to
7208 3 moderate iron oxide stainig.
E 3 41.6-49.4 ft R.D. = 54-56°, moderately spaced; filling: not healed; surface:
719 é 44'0§ rough, planar; moderate to trace iron oxide staining and maganesium oxide.
34503
718.8 E
34603
71784 3
iar03 RS 100%
716.8 E (15%) FD6
E E 47.5-49.4 ft R.D. = 76°, moderately spaced; filling: not healed; surface: rough,
5 4803 undulating; moderate iron oxide staining.
34007
714.9 3
E 3 49.4-54 4 ft R.D. = 56°, moderately spaced; filling: not healed; surface: rough,
350.0 3 undulating; moderate iron oxide staining, trace galena.
7139 E
5103
7124 E
15203 R7 | 100%
mg 3 (42%)
353073
710.8 E
35403
7006 3
E 3 FD2 54.4-69.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
35503 moderately to closely fractured, no reaction to HCI, trace pyrite
708'(2 3 54.4-64.4 ft R.D. = 10°, widely to closely spaced; surface: rough, planar,
360 E slightly weathered; half show trace iron oxide the other half are clean.
7074 3
5707 RS 100%
706.6 E (34%)
58.0 ; FD6
7058 E
59.0 3
7046 3
E 3 R
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REV 1 Final Boring B-412

PROJECT NO. 10-4310

> s = COORDINATES 6'
© Z o |(w
f—f sz 8 ol = & |& E ; N. 340068.40 ft E. 2405294.49 ft g
13 Z| oS |F@
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 763.35 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
703_(; 3 54.4-69.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
E 3 moderately to closely fractured, no reaction to HCI, trace pyrite
361.03
702.6 3
62'0§ R-9 | 100%
701.(2 E (0%) FD6
36303
700G E
36403
699.G 3
E 3 64.4-74.4 ft R.D. = 56°; filling: not healed; surface: rough, planar, slightly
165.0 3 weathered; trace iron oxide staining.
698.0 3
166,03
697. 3
36703 R-10 100%
696.8 E (32%)
16803
695G 7
36903
694 E FD5
E 3 69.4-74.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
370.0 3 moderately to closely fractured, no reaction to HCI
693.9 3
7103
692.4 3
17003 R 100%
691.4 E (62%)
373073
690. 3
17403
689.66 3
E E 74.4-89.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
375.0 3 moderately to closely fractured, no reaction to HCI
688.04 E 74.85- ft Bedding plane separation, R.D. = 10°, moderately to very closely
E 3 spaced; filling: not healed; surface: smooth, planar, slightly weathered; trace
37603 iron oxide staining on face.
687.0 3 75.5-76.4 ft R.D. = 36°, widely spaced; filling: not healed; surface: rough,
E 3 ) planar; trace to moderate iron oxide staining on bedding surface.
37703 R12 (12072/") 76.4-81.9 ft R.D. = 55-56°, widely to closely spaced:; filling: not healed;
686.0] E ° FD6 surface: rough, planar; moderate to heavy iron oxide staining on fracture
E 3 faces.
378.03
685.0 3
790 3
6846 3
E 3 R-13
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FIELD GEOLOGIST: Adrianna Semione
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DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B412 SHEET 4 OF 7




REV 1 Final Boring B-412

PROJECT NO. 10-4310

—_ COORDINATES _|
3 € |25 [B>|w 2
FE|Es 8 g o g = [ E N. 340068.40 ft E. 2405294.49 ft g
S¢ i 3 gz g8= 19 2| o GROUND SURFACE ELEVATION: 763.35 ft » REMARKS
- = x|l o W [€dao| & [ 2]
u 5 |a £ DESCRIPTION @
683.0 3 74.4-89.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
E 3 moderately to closely fractured, no reaction to HCI
38103
682.0 3
651 203 Raa | 100% 81.9-83 ft R.D. = 56°, closely spaced; filing: partly healed, very thin quartz,
E E (16%) fresh; surface: fresh.
38303 FD6
680.0 E
384.0 3
6793 3
3 3 84.4-86 ft R.D. = 56°, moderately to very closely spaced; filling: partly healed,
385.0 3 moderately thin quartz, fresh; surface: fresh; few mechanically open.
678.0 3
186.0 3
677.8 3 86-89.4 ft R.D. = 36°, moderately to closely spaced; filling: partly healed,
3 3 moderately thin quartz.
Je703 R-14| 100%
676.4 3 (67%)
38803
6750 3
389.0 3
674.9 3
3 3 89.4-99.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
3900 3 moderately fractured, no reaction to HCI, trace pyrite
673.0 E 89.7- ft R.D. = 90°, moderately spaced; filling: totally healed, moderately thin
E 3 quartz, fresh to slightly weathered, very hard; surface: fresh; few spots
391.03 within the quartz show iron oxide staining.
672.G 3 89.8-92.35 ft R.D. = 10°, moderately to closely spaced; filling: totally healed,
E 3 ) thin quartz, fresh to slightly weathered, very hard; surface: fresh to slightly
Jo203 R-15 (17072//") weathered; few open from drilling, zone contains fresh healed planes while
671.0 3 ° others are fresh to slightly weathered quatrz filling, 92.4 ft. no quartz only
E 3 moderate iron oxide staining.
393.03 FDS5
670.0 3
E 3 93.45-93.9 ft R.D. = 55°, very closely spaced; filling: totally healed, thin
39405 quartz, fresh to slightly weathered, very hard; surface: rough, planar, fresh;
669.4 3 93.65 ft. fracture quatrz filling shows iron oxide staining to crystals while
3 E fracture at 93.45 ft. shows fresh quartz crystals.
39503 94.8-95.6 ft R.D. = 55-56°, closely to very closely spaced; filling: totally
668.G E healed, moderately thick quartz, fresh, very hard; surface: rough, planar,
3 E fresh; fracture at 94.8 ft., no quartz healing.
396.0 3 95.8-99.4 ft R.D. = 71-75°, closely to very closely spaced; filling: totally
667.G E healed, moderately thick quartz, fresh to slightly weathered, very hard;
E E R461  100% surface: rough, planar, fresh; fully formed crystals, clear, yellow, orange
39703 (68%") and dusky red (5R 3/4), some with thin filling.
666.0 E
3980 3
665.0 3
399.0 3
66468 3
E 3 R-17 99.5- ft Bedding plane, R.D. = 10°, widely to closely spaced; filling: not
DATE STARTED: 4/21/10 NOTES:
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FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky
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= - COORDINATES _|
z 4 Z o |w o | w [®]
f—_’ S|Ee 8 ol = & [B&| = N. 340068.40 ft E. 2405294.49 ft g
@ =9 2| sy |FRo| &
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o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
663_(; 3 healed; surface: smooth, planar.
R FD5
3101.03
662.0 3
;102_05 . 99.6-100.6 ft R.D. = 90°, closely spaced; filling: totally healed, thin quartz,
ee1.@ 4 R17| 100% fresh, very hard; surface: fresh.
i 3 (86%) 99.4-114.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
310303 FD4 moderately fractured, no reaction to HCI
660.0 E 101.5-121.2 ft Bedding plane separation, R.D. = 10°, very closely to
E E moderately spaced; filling: totally healed, very thin calcite, fresh, hard;
3104.03 surface: smooth, planar, fresh; 90% of bedding healed, 10% not healed,
6508 3 mechanically open.
3 3 103.45-103.8 ft R.D. = 53 filling: totally healed, very thin quartz, fresh;
3105.03 surface: fresh.
658.01 3 105-109 ft R.D. = 80-90°; filling: totally healed, thick quartz, very hard;
3 3 FDS surface: rough, planar; fracture from 105.0 -106.0 ft of visible fracture face
3106.03 show slickensides, fully formed crystals (clear with sporadic zones of dark
657.0 3 yellow orange (10YR 6/6).
;107_05 R-18| 100%
656G 3 (70%) SC-2, 107.15-108.35
3 E ft., 10:25, 4/22/10
3108.03 FD4
655.0 E
310003
654.9 3
E 3 109.4-110.2 ft R.D. = 56°, very closely spaced; filling: totally healed,
3110.03 moderately thin quartz, fresh to slightly weathered, very hard; surface:
653.4 E rough, planar, fresh.
5111.05
652.0 3 111-121.2 ft R.D. = 31-36°, widely to closely spaced; filling: totally healed,
E E calcite, fresh; surface: rough, planar, fresh; mostly all healed with a few
311203 R-19 100% | Fpg fresh non-healed fractures.
6514 3 (54%)
311303
650. E
311403
649.6f 3
E 3 114.4-121.2 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
3115.03 moderately fractured, no reaction to HCI, Trace pyrite
648'(2 E 115.25-120.6 ft R.D. = 56°, widely to moderately spaced; filling: totally healed,
511 6.03 very thin calcite, fresh, hard; surface: smooth, planar, fresh; of set only one
647.0 3 of the fractures is not healed with calcite, face of fracture fresh.
31703 R20 97%
Y ®4%) | FDs
311803
645.0 E
5119.05
6443 3
E 3 R-21
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<X | O

“ » | g & |- DESCRIPTION &
643_(; 3 114.4-121.2 ft SHALE, moderately hard to hard, fresh, dark gray (N3),

3 JR21| 4009 |FD5 moderately fractured, no reaction to HCI, Trace pyrite

3121.03 (92%)

3 3 ---- Bottom of Boring at 121.20 ft.---- Water depth after

3 E drilling at 57.5 ft.

33 4/22/110
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PROJECT NO. 10-4310

> s = COORDINATES 6'
14 Z 0o |w
f—_’ sz 8 ol = & |& - ; N. 340208.12 ft E. 2405283.00 ft g
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o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
7728 3 / 2 0.0-1.5 ft Clayey sand, (sc), 85% sand, fine to medium, subrounded, very soft
3 ERY 2{%;3 hardness; 15% fines, low plasticity, no toughness; moderate brown (5YR
- é 10 3 67% 4/4), moist, no HCI reaction, medium dense, homogeneous sc
E E 1.5-3.0 ft Clayey sand, (sc), 70% sand, fine to medium, subrounded, very soft
7708 20 3 S92 4{3'71)0 hardness; 20% fines, low plasticity, low toughness; 10% gravel, fine to
3 3 100% medium, subangular, flat and elongated, soft hardness; maximum grain size sc
3 3 = 0.01 inches, moderate brown (5YR 4/4) and pale yellowish brown (10YR
7608 >° 3 55074 6/2), moist, no HCI reaction, loose, homogeneous /
E- 3 0% 3.0-3.83 ft No sample recovered
7688 0 3 3.83-4.5 ft Interval not sampled
EE * 4.5-6.0 ft Poorly graded gravel with silt, (gp-gm), 80% gravel, fine to medium, Decomposed shale
7670 >0 3 54 32(31550 .' subrounded, soft hardness; 10% sand, fine to coarse; 10% fines, low . starting at 4.5 ft.
3 3 73% LA plasticity, low toughness; maximum grain size = 0.1 inches, light gray (N7), gm
3 60 3 . dry, no HCl reaction, medium dense, homogeneous, all derived from shale
766G 3 50-50 o 6.0-7.0 ft Poorly graded gravel with silt, (gp-gm), 80% gravel, fine to medium,
3 E 85 100% .' subrounded, soft hardness; 10% sand, fine to coarse; 10% fines, low gﬁ;
370 3 ®| plasticity, low toughness; maximum grain size = 0.1 inches, light gray (N7),
765-% E dry, no HCl reaction, medium dense, homogeneous, all derived from shale /
- ° 7.0-7.5 ft Interval not sampled /_
3 8.0 3 23-42-50 .
764.G 1 s6 (92) I. 7.5-9.0 ft Poorly graded gravel with silt, (gp-gm), 80% gravel, fine to medium, ap-
E E 67% subrounded, soft hardness; 10% sand, fine to coarse; 10% fines, low gm
390 3 *LN plasticity, low toughness; maximum grain size = 0.5 inches, light gray (N7),
763.G 3 dry, no HCl reaction, medium dense, homogeneous, all derived from shale /
3 3 9.0-11.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark gray
762, é 1003 R g)f;;/; (N3), moderately fractured, iron oxide staining, 10° bedding plane.
E E ’ 9-12.3 ft Joint, R.D. = 88°, moderately spaced; filling: not healed, intensely
31103 weathered; surface: slightly rough, intensely weathered; iron oxide staining
761 3 in the fractures. Fracture set #F-1.
E 3 11.0-14.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
760& 12.0 3 gray (N3), moderately fractured, iron oxide staining, 10° bedding plane.
E q R2 | 100% 12.3-14 ft Bedding plane separation, R.D. = 14°, closely spaced; filling: not 12.3 -12.7 ft., SC-1,
34303 (0%) healed; surface: slightly rough, planar; iron oxide staining in the fractures. 13:20, 5/18/10
7598 3 Fracture set #F-2.
314.0 3
758G 3 14.0-19.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
3 E FD6 gray (N3), closely to moderately fractured, iron oxide staining, 10° bedding
757(; 15.0 3 plane.
E E 14-24 ft Joint, R.D. = 13-88°, closely to moderately spaced; filling: not healed,
3 3 moderately thin clay, moderately weathered, very soft; surface: slightly
7560 100 3 rough, moderately weathered; iron oxide staining in the fractures as well as
3 3 RrR3| 9% clay. Fracture set #F-3.
3 170 3 (8%)
7558 3
754, G 18.0;
753.6 19.0§
3 3 R4 100%
3 3 (36%)
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752.8 3 19.0-24.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
3 3 gray (N3), closely to moderately fractured, no reaction to HCI, iron oxide
32103 staining in the fractures.
751.0) 3
32203 R4 | 100%
750.8 E (36%)
749 20 3
E FD6
+24.0 3
748.6) E 24.0-29.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
3 3 gray (N3), moderately fractured, no reaction to HCI, iron oxide staining in
747(; 25.0 3 the fractures.
'; E 24-29 ft Joint, R.D. = 19°, moderately spaced; filling: not healed, intensely
E 3 weathered; surface: slightly rough, intensely weathered; iron oxide staining
746, 200 3 in the fractures. Fracture set #F-4.
3 3 R5 100%
3,703 (60%)
7458 3
744, Q: 28.0 E
32003
7438 E 29.0-34.0 ft SHALE, horizontal, moderately soft, slightly weathered, dark gray
3 3 (N3), very closely to moderately fractured, no reaction to HCI, iron oxide
é 300 3 staining in the fractures.
742, 3
E 3 29-34 ft Joint, R.D. = 20°, very closely to moderately spaced:; filling: not
E 3 healed, very thin clay, moderately weathered, very soft; surface: slightly
7410 31.0 3 rough, planar, moderately weathered; iron oxidation staining in the fractures
3 3 R6 100% as well as clay. Fracture set #F-5.
3 320 3 (0%)
740G 3
730, Q 33.0 E
E FD5
434.0 5
738G 3 34.0-39.0 ft SHALE, horizontal, moderately soft, slightly weathered, dark gray
3 E (N3), very closely to moderately fractured, no reaction to HCI, iron oxide
737(; 35.0 3 staining in the fractures.
E E 34-39 ft Joint, R.D. = 87°, closely to moderately spaced; filling: not healed,
3 3 intensely weathered; surface: slightly rough, undulating, intensely
7360 00 3 weathered; iron oxidation staining in the feactures. Fracture set #F-6.
3 3 R7 100%
3 370 3 (12%)
735G 3
734, G 38.0 ;
33003
7334 E . 39.0-44.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
i 3RS (16%2/0/") gray (N3), closely fractured, no reaction to HCI, 10° bedding plane.
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28 3 39.9-44 ft Joint, R.D. = 11-45°, closely spaced; filling: not healed; surface:
3 3 slightly rough, planar; iron oxidation in the fractures. Fracture set #F-7.
34103 39.0-44.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
731-% E gray (N3), closely fractured, no reaction to HCI, 10° bedding plane.
34203 R8 | 100%
708 3 (60%)
72, G 430 ; D5
410
728G 3 44.0-49.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
3 3 gray (N3), closely fractured, no reaction to HCI, 10° bedding plane.
7273 %003 44-49 ft Joint, R.D. = 10-25°, closely spaced; filling: not healed; surface:
E E slightly rough, planar; iron oxidation staining in the fractures. Fracture set
3 3 #EF-
7260 46.0 E
3 3 RO 100%
34703 (38%)
7258 3
724.6: 48.0 E
E 49.0 ;
7238 E 49.0-54.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
E E gray (N3), no odor, closely fractured, no reaction to HCI, 10° bedding plane.
722 °°0 3 49-54 ft Joint, R.D. = 10-30°, closely spaced; filling: not healed, very thin clay,
E 3 moderately weathered, very soft; surface: slightly rough, moderately
E 3 weathered; iron oxidation staining in the fractures with the clay. Fracture set
351.0 3 i
721.0 3 #F-9.
3 3 R10| 100%
3 520 3 (56%)
720G 3
719.(% 230 E FD5
15003
718g 3 54.0-59.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
3 E gray (N3), no odor, closely to moderately fractured, no reaction to HCI, 10°
35503 bedding plane.
717.) 3
716 00 3
3 3 R 94%
3 570 3 (70%)
7158 3
714, G 58.0 E
] 59.0 E
7134 E . 59.0-64.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
i JRm (224‘:) gray (N3), no odor, closely fractured, no reaction to HCI, 10° bedding plane.
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728 3 59-64 ft Joint, R.D. = 15°, closely spaced; filling: not healed; surface: slightly
3 3 rough; iron oxidation staining in the fractures. Fracture set #F-10.
36103 59.0-64.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
me 3 gray (N3), no odor, closely fractured, no reaction to HCI, 10° bedding plane.
E 3 60-64 ft Joint, R.D. = 12°, closely to widely spaced; filling: not healed,
16203 R12 90% FD5 moderately thin clay, slightly weathered, very soft; surface: slightly rough,
7108 E (34%) planar, slightly weathered. Fracture set #F-12.
E 3 61.4-62.7 ft Joint, R.D. = 35°, closely to moderately spaced; filling: not
163.03 healed, very thin quartz, moderately weathered, moderately soft; surface:
709G 3 slightly rough, planar, moderately weathered. Fracture set #F-11.
364.0 3
708.6) E 64.0-69.0 ft SHALE, horizontal, moderately hard to moderately soft, slightly to
3 3 intensely weathered, dark gray (N3) and pale yellowish brown (10YR 6/2),
365.0 3 no odor, closely fractured, no reaction to HCI, iron oxide staining, 10°
707.(3 3 bedding plane.
E 3 64-69 ft Joint, R.D. = 10-45°, closely spaced:; filling: not healed, clay, fresh,
706, 000 3 very soft; surface: slightly rough, planar, fresh; iron oxidation staining in the
3 31 r13 98% fracture. Fracture set #F-13.
I4703 (32%)
7058 3
704.6: 68.0 E
36003
703.8 E 69.0-74.0 ft SHALE, horizontal, moderately soft to moderately hard, slightly to
3 3 intensely weathered, dark gray (N3) and pale yellowish brown (10YR 6/2),
37003 closely to moderately fractured, no reaction to HCI, 10° bedding plane,
702-(2 E quartz crystals present in the fractures at the begining of the run
E 3 69-74 ft Joint, R.D. = 11-25°, closely spaced; filling: not healed, moderately
7018 103 thin quartz crysrals, slightly weathered, moderately hard; surface: slightly
3 3 R14 92% rough, planar, slightly weathered. Fracture set #F-14.
3 3 (44%)
700.G 720 E FD5
699, Q 73.0 E
37407
698G 3 74.0-79.0 ft SHALE, horizontal, moderately hard, slightly to moderately
3 E weathered, dark gray (N3) and pale yellowish brown (10YR 6/2), closely to
697(; 75.0 3 widely fractured, no reaction to HCI, 10° bedding plane.
E E 74-79 ft Joint, R.D. = 88°, closely to widely spaced:; filling: not healed, thin
3 3 quartz, moderately weathered, moderately hard; surface: slightly rough,
6960 100 3 moderately weathered. Fracture set #F-15.
3 3 R15| 100%
3 770 3 (80%)
695G 3
694.0 780 3
603G 03
3 3 R16 44%
3 3 (0%)
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692.G 3 79.0-84.0 ft SHALE, horizontal, soft to moderately hard, intensely weathered,
3 3 pale yellowish brown (10YR 6/2) and dark gray (N3), no reaction to HCI,
oo é 81.0 3 iron oxide staining, mechanically broken.
38209 R16 | 44%
690G 3 (0%)
689 83.0 E
E 3 FD5
38403
688.6; E 84.0-89.0 ft SHALE, horizontal, moderately hard to moderately soft, slightly to
3 3 intensely weathered, dark gray (N3) and pale yellowish brown (10YR 6/2),
3850 3 closely to widely fractured, no reaction to HCI, iron oxide staining, 10°
e87g 3 bedding pane, quartz crystals fill the fractures.
E 3 84-104 ft Joint, R.D. = 45-89°, closely to widely spaced; filling: not healed,
686.01 860 3 thin quartz, intensely weathered, moderately hard; surface: moderately
E 3 R17 100% rough, intensely weathered. Fracture set #F-16.
Ig703 (68%)
68500 3
684.0 880 E
38903
683. E 89.0-94.0 ft SHALE, horizontal, moderately hard to moderately soft, slightly to
3 3 intensely weathered, dark gray (N3) and pale yellowish brown (10YR 6/2),
39003 closely to moderately fractured, no reaction to HCI, iron oxide staining, 10°
632-(2 E bedding plane, quartz crystals fill the fractured zones.
6814 é 91.0 g
3 3 R18| 100%
3 920 3 (50%)
680G 3
679, Q 93.0 ;
E 3 FD6
394.0 3
678G 3 94.0-99.0 ft SHALE, horizontal, moderately hard to moderately soft, slightly to
3 E intensely weathered, dark gray (N3) and pale yellowish brown (10YR 6/2),
39503 closely to moderately fractured, no reaction to HCI, iron oxide staining, 10°
677-(2 E bedding plane, quartz crystals fill the fractured zones.
6761 Q- 96.0 g
3 4 R19 56%
3 970 3 (14%)
675G 3
674, G 98.0 E
6731 é 99.0 g
3 3 R20 | 100%
3 3 (0%)
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672.G 3 99.0-104.0 ft SHALE, horizontal, moderately hard, intensely weathered, dark
3 3 gray (N3), closely fractured, no reaction to HCI, iron oxide staining, 10°
3101.03 bedding plane.
671.0) 3
310203 R20 |  100%
670G 3 (%)
669. G 103.0;
3104.03
668.6; E 104.0-109.0 ft SHALE, horizontal, moderately hard, slightly to moderately
3 3 FD6 weathered, dark gray (N3), closely to moderately fractured, no reaction to
667é105_0§ HCI, iron oxide staining, 10° bedding plane
'; E 104-109 ft R.D. = 19°, closely to moderately spaced; filling: not healed,
E E intensely weathered; surface: slightly rough, planar, intensely weathered;
666.01 106.03 iron oxidarion staining in the fractures. Fracture set #F-17.
E 3 R21 88% 105.9-109.3 ft Joint, R.D. = 87°, moderately spaced; filling: not healed,
3 3 (48%) moderately thin quartz, moderately weathered, moderately hard; surface:
6650 0 03 slightly rough, moderately weathered. Fracture set #F-18.
664.6: 108.0;
3109.03
663.0 E 109.0-114.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
3 3 gray (N3), very closely to moderately fractured, no reaction to HCI, iron
211003 oxide staining, 10° bedding plane.
662.9 E 109.3-112 ft Joint, R.D. = 20°, closely spaced; filling: not healed; surface:
E E slightly rough, planar; iron oxidation staining in the fractures, 110.2-111.0 ft.
661 ém_o; quartz veins in the run. Fracture set #F-19.
3 JRrR22| 100%
3 E (76%)
3112.03
660.0) 3
659 é 113-05 112.8-113.5 ft Joint, R.D. = 35°; filling: totally healed, quartz, fresh,
E 3 moderately hard; surface: fresh; thickness varies from thin to moderately
§114 0§ thick. Fracture set #F-20.
658G 3 Fb2 114.0-119.0 ft SHALE, horizontal, moderately hard, slightly weathered, dark
E E gray (N3), no reaction to HCI, 10° bedding plane.
3115.03
657.0) 3
656.6- 116.0§
3 4 R23 100%
3 E (100%)
3117.03
655.0) 3
e54. G 118.0;
F119.03
E 3 ---- Bottom of Boring at 119.00 ft.----
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730.0 3 . 0.0-1.5 ft Poorly graded sand with silt, (sp-sm), 85% sand, fine to coarse;
E ERY 2('&';3 10% fines, medium plasticity, low toughness; 5% gravel, fine, subrounded, sp-
310 3 87% - hard hardness; maximum grain size = 0.25 inches, grayish orange (10YR sm
729.64 3 7/4) and dark yellowish orange (10YR 6/6), dry, no HCI reaction, medium
E 3 N dense
320 3 1.5-2.5 ft Interval not sampled
728.8 3 i
3. 3s2| gg% H 2.5-3.0 ft Poorly graded sand with silt, (sp-sm), 80% sand, fine to coarse; sp-
330 3 ’ 10% gravel, fine to medium; 10% fines, medium plasticity, low toughness; NSMy
727'(2 3 maximum grain size = 0.2 inches, dark yellowish orange (10YR 6/6) and
E 3 grayish pink (5R 8/2), dry, no HCI reaction, very loose, sampling through
726(; 40 3 boulder
ERE 3.0-5.0 ft Interval not sampled
3 5.0 3
725.0 3 5.0-6.5 ft Clayey sand, (sc), 70% sand, fine to medium; 25% fines, high
3 E 14-12-10 - : - :
E 3 g3 22) plasticity, medium toughness; 5% gravel, fine, subangular; maximum grain
1 6.0 3 100% size = 0.1 inches, light brown (5YR 5/6) and pale yellowish orange (10YR sc
7240 3 8/6), moist, no HClI reaction, medium dense, trace pieces of shale (N3)
E o 3 6.5-7.5 ft Interval not sampled
723 3
E E 7.5-9.0 ft Clayey sand, (sc), 50% sand, fine to medium; 40% fines, high
380 3 sS4 7(1%)7 plasticity, medium toughness; 10% gravel, fine, subangular, medium
722'(2 E 100% hardness; maximum grain size = 0.2 inches, light brown (5YR 5/6) and s¢
E 90 3 grayish yellow (5Y 8/4), moist, no HCI reaction, medium dense
21d 3 9.0-10.0 ft Interval not sampled
31003
720.0) E 10.0-11.5 ft Clayey sand with gravel, (sc), 50% sand, fine to medium; 30%
E 3 55 2{3'71)0 gravel, fine to medium, subangular, medium hardness; 20% fines, medium
311,03 100% plasticity, low toughness; maximum grain size = 0.25 inches, yellowish gray s¢ Decomposed shale
719.0 3 (5Y 7/2) with dark gray (N3), dry, no HCI reaction, medium dense starting at 10.7 ft.
E 3 11.5-12.5 ft Interval not sampled Switch to casing
31203 advancer
718.6) 3
E 3 12.5-14.0 ft Clayey sand with gravel, (sc), 50% sand, fine to coarse; 30%
3 13'0§ 6 12&;;14 gravel, fine to medium, subangular, medium hardness; 20% fines, medium
717'% 3 97% plasticity, low toughness; maximum grain size = 0.5 inches, yellowish gray sc
3 E (5Y 7/2) and light brown (5YR 5/6), moist, no HCI reaction, medium dense,
716& 140 3 few fragments of weathered shale (N3)
'g E 14.0-15.0 ft Interval not sampled
315.0 3 ..
7150 3 % 15.0-16.5 ft Poorly graded sand with clay and gravel, (sp-sc), 50% sand, fine
E 19-32-50 -
3 3 g7 ESZ; - to coarse; 40% gravel, fine to medium, subangular, flat, medium hardness;
316.0 3 100% S 10% fines, medium plasticity, low toughness; maximum grain size = 0.1 Sp-s¢
714.0 E 7, inches, yellowish gray (5Y 7/2) and dark gray (N3), dry, no HCl reaction,
E E N\ very dense
317.0 3 16.5-19.25 ft SHALE, moderately soft to moderately hard, moderately to
g 3 intensely weathered, yellowish gray (5Y 7/2) and dark gray (N3), very
3 3 R 100% closely to closely fractured, no reaction to HCI, iron oxide staining
318.0 3 (0% )" FD8
712.0 3 °
E 3 SC-118.3-18.65 ft.
31903 at 09:30, 5/22/10
e 3
é 1 R2 100% FD8
DATE STARTED: 5/21/10 NOTES:

DATE FINISHED: 5/23/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-414

PROJECT NO. 10-4310

—_ COORDINATES _|
Z x £ o W, |y o
f—_’ S|Ee 8 ol = & [B&| = N. 339887.65 ft E. 2404983.51 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 730.32 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
710.8 E ©%) 19.25-24.25 ft SHALE, moderately soft to moderately hard, moderately to
3 3 intensely weathered, yellowish gray (5Y 7/2) and dark gray (N3), very
31210 3 closely to closely fractured, no reaction to HCI, iron oxide staining
709.6) 3
22.05 g 0
708@ 3 R2 1(8%’ FD8
2303
707.8 3
24.0 3
706. 3
g 3 24.25-29.25 ft SHALE, moderately soft to moderately hard, slightly to
E 25,0 3 intensely weathered, dark gray (N3) with yellowish gray (5Y 7/2), very
7054 3 closely to closely fractured, no reaction to HCI, iron oxide staining
26.0 3
704.6) 3
3 3 R3| 100%
327.0 5 (0%) FD7
703.8 E
28.0 3
702.6) E
32003
701. 3
% E 29.25-34.25 ft SHALE, moderately soft to moderately hard, slightly to
E 30,0 3 intensely weathered, yellowish gray (5Y 7/2) and dark gray (N3), very
7006 3 closely to closely fractured, no reaction to HCI, iron oxide staining, trace
E E fossils and pyrite
33103
699.0] E
3 J R4 100%
33203 (0%) FD7
698.0) E
33303
697.G E
3340 E
s 34.25-39.25 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
E 350 3 (N3), massive, closely to widely fractured, no reaction to HCI, iron oxide
695.0 ’ 3 staining, trace fossils and pyrite
E 3 34.25-35.4 ft R.D. = 80-90°, slightly open; surface: slightly rough, undulating,
336.0 3 moderately hard. Fracture set #F-1.
694.G E 35.45-35.46 ft Joint, R.D. = 10°, slightly open; surface: slightly rough, planar,
3 3 Rs5 100% | Fpe moderately hard. Fracture set #F-2.
33703 (57%) 35.75-39.25 ft Joint, R.D. = 40°, closely spaced, moderately open; surface:
693.G E moderately rough, undulating, moderately hard. Fracture set #F-3.
33803
692.0 E
390 3
691.68 3
é 1 R6 100% FD5
DATE STARTED: 5/21/10 NOTES:

DATE FINISHED: 5/23/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon
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DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-414

PROJECT NO. 10-4310

= - COORDINATES _|
z x Z o |w o | w o
f—_’ sz 8 ol = & [B&| = N. 339887.65 ft E. 2404983.51 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 730.32 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
6908 3 (62%) 39.9-39.91 ft Joint, R.D. = 10°, slightly open; surface: smooth, planar,
3 3 moderately hard. Fracture set #F-4.
34103 39.25-44.25 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
689.0} 3 (N3), massive, moderately to widely fractured, no reaction to HCI, iron oxide
E 3 staining, trace fossils and pyrite
34203
3 3 R6 100%
688.(% E (82%) FDs
E 43.0 3 42.6-45 ft Joint, R.D. = 45°, closely spaced, slightly open; surface: slightly
687.0 = rough, undulating, moderately hard; fracture goes to 80-90 ° 44.65-44.95
3 3 ft., and then back to 45 °. Fracture set #F-5.
344073
686. 3
? 3 44.25-49.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
E 4503 moderately to widely fractured, no reaction to HCI, trace fossils and pyrite
6850 -
46.0 3
684.0) 3
3 FR7T| 100%
347.0 5 (94%) FD4
683.0 E
34803
682.0) E
E 49.0 ; 48.65-68.2 ft R.D. = 0, 45°, moderately to widely spaced, slightly open;
6810 3 surface: slightly rough, undulating, moderately hard. Fracture set #F-6.
E 3 49.25-54.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
c0.3 50.0 3 widely to very widely fractured, no reaction to HCI, trace fossils and pyrite
5103
679.0) E
E 3 R8 100%
35203 @%) |3
678.0) E
35303
677.G E
1540 E
e 54.25-59.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
E 550 3 widely fractured, no reaction to HCI, iron oxide staining, trace fossils and
o758 3 pyrite
35603
674G 3
E 3 RO 100%
35703 @%) |3
673. E
35803
672.0 E
59.0 3
671. 3
g 3 r10 100% 59.25-64.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
E 3 FDo widely fractured, no reaction to HCI, trace fossils and pyrite
DATE STARTED: 5/21/10 NOTES:

DATE FINISHED: 5/23/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle
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BORING NO. B414 SHEET 3 OF 6
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PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—fc T 80' « g BZ| 2 N. 339887.65 ft E. 2404983.51 ft g
o @ 4 €S > |Fon| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 730.32 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O g
m S5z %2 |- DESCRIPTION §
670G (100%) 59.25-64.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
E E widely fractured, no reaction to HCI, trace fossils and pyrite
161.0 3
669.0) 3
1620 E
3 3 R10| 100%
666G 3 (oo%) | °
63.0 3
667. 3
36403
666. E
g 3 64.25-69.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
E 65.0 3 widely fractured, no reaction to HCI, fossil bands 66.0-67.4 ft., trace fossils
6650 E and pyrite throughout
66.0 3
664.0) 3
3 FR11| 100%
367.0 3 (95%) Fo1
663.0] 3
16803
662.0) E
36003
661. 3
% E 69.25-74.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
E 70.0 3 widely fractured, no reaction to HCI, fossil bands 69.6-70.1, 71.15-71.35,
660,01 ’ ; 72.3-72.6 ft., trace fossils and pyrite throughout sample.
E 710 E 70.6-75.65 ft Joint, R.D. = 10°, very widely spaced, open; surface: smooth,
6500 3 undulating, moderately hard. Fracture set #F-7.
E I R12| 100%
37203 %) |
658.0) E
37303
657.0) E
3740 E
656'(2 E 74.25-79.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
37503 widely fractured, no reaction to HCI, trace fossils and pyrite
6550 3
17603
6543 3
3 FRI3| 100%
37703 @%) |™!
653. E
37803
652.0 E
790 3
651.68 3
é 1 R14 98% FD1
DATE STARTED: 5/21/10 NOTES:

DATE FINISHED: 5/23/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-414

PROJECT NO. 10-4310

—_ COORDINATES _|
z 4 Z o |w o | w (]
2.z |%c| = € |SE| 2 N. 339887.65 ft E. 2404983.51 ft @
ES|FS |w € RPsl T S
13 Z| oS |F@
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 730.32 ft » REMARKS
o B 1= gl 0 2ol & ]
<X |9 g
w o | g = |° DESCRIPTION §
650a 3 ©7%) 79.25-84.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
E E widely fractured, no reaction to HCI, fossil bands at 80.3-80.75, 81.5-81.75,
1810 3 83.4-83.5 ft., trace fossils and pyrite throughout
649.G 3 81.1-81.15 ft R.D. = 20°, moderately open; surface: slightly rough, undulating,
E 3 moderately hard. Fracture set #F-8.
382,03
3 3 R4 98%
648_% E o7%) FD1
83.0 3
647.8 3
84.0 3
646. 3
g 3 84.25-89.25 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
E 85.0 3 widely to widely fractured, no reaction to HCI, iron oxide staining, increased
6450 3 fossils and pyrite 84.7-86.2 ft., intensely fractured 87.75-89.25 ft.
86.0 3
644.0) 3
3 FR15| 100%
38703 (78%) FD3
643.0 E
3880 E 87.75-96.25 ft Joint, R.D. = 10-45°, closely spaced, slightly open; surface:
642.G E smooth, planar, moderately weathered, moderately soft to moderately hard.
E E Fracture set #F-9.
389.0 3
641. 3
% E 89.25-94.25 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
E 90,0 3 (N3), massive, closely to moderately fractured, no reaction to HCI, iron
640.0 ’ ; oxide staining, fewer trace fossils and pyrite
9103
639.0) E
3 J R16 | 100%
39203 @6%) |0
638.0) E
39303
637.G E
Fo40 E
636'(2 E 94.25-99.25 ft SHALE, moderately soft to moderately hard, fresh to intensely
E 05.0 3 weathered, dark gray (N3), very closely to moderately fractured, no reaction
635.0 3 to HCI, iron oxide staining, intensely weathered from 98.25 ft., weathered
E 3 shale (5Y 7/2)
396,03
634. 3
3 3 RA7 | 100%
39703 7% |7
633. E
39803
632.0) 3
99.0 3
631. 3
g 3 r18 100% 99.25-102.05 ft Joint, R.D. = 45°, closely spaced, moderately open; filling: not
E 3 Fo7 healed, moderately thin calcite, moderately to intensely weathered; surface:
DATE STARTED: 5/21/10 NOTES:

DATE FINISHED: 5/23/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)
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REV 1 Final Boring B-414

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—f 2T 8 ol = & [B&| = N. 339887.65 ft E. 2404983.51 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 730.32 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g

w o | g = |° DESCRIPTION §
630.0 3 (20%) slightly rough, planar, moderately to moderately weathered. Fracture set

3 3 #F-10.

3101.03 99.25-104.25 ft SHALE, moderately soft to moderately hard, slightly to
629.0} 3 intensely weathered, dark gray (N3) with yellowish gray (5Y 7/2), closely to

E 3 moderately fractured, no reaction to HCI, iron oxide staining, trace fossils

310203 2 1a | 100% and pyrite
6284 3 0% |7 102.1-105.2 ft Joint, R.D. = 80°, closely spaced, slightly open; filling: partly

3 3 healed, calcite, slightly to moderately weathered, moderately hard; surface:

$103.03 slightly rough, undulating, slightly to slightly weathered, moderately hard.
6274 4 Fracture set #F-11.

310403
626. 3

g 3 104.25-109.25 ft SHALE, moderately hard, fresh to slightly weathered, dark

5105_05 gray (N3), massive, widely fractured, no reaction to HCI, trace fossils an
656 3 pyrite

106.03
624.0) 3

3 3 R19 96%

3107.03 (93%) Fo1
623.0) 3

310803
622.0) E

100,03

E E ---- Bottom of Boring at 109.25 ft.----
DATE STARTED: 5/21/10 NOTES:

DATE FINISHED: 5/23/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione
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DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-415

PROJECT NO. 10-4310

= - COORDINATES _|
z x Z o |w o | w o
f—_’ sz 8 ol = & |& E E N. 339896.90 ft E. 2405085.97 ft g
13 Z| oS |F@
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 739.64 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 —:7// 0.0-1.5 ft Organic soil, (ol/oh), 95% fines, low plasticity, no dilatancy, no
739.04 ERY 4(1%5’ 7 toughness; 5% sand, fine; maximum grain size = 1.0 inches, dark yellowish
3 10 3 40% o brown (10YR 4/2) to dusky yellowish brown (10YR 2/2), organic odor, olioh
E 3 —_{( moist, no HCI reaction, very soft, with roots, rock fragments, (Residual)
738'(2 3 II 1.5-2.0 ft Poorly graded sand with silt, (sp-sm), 90% sand, fine; 10% fines, sp-
3205 S92 3'(2437')24 o low plasticity, no dilatancy, no toughness; pale brown (5YR 5/2), no odor, \Smyj
737(; 3 93% moist, no HCI reaction, homogeneous, trace roots, (Alluvial)
'g 30 E 2.0-3.0 ft Moderately soft, very intensely weathered, boulder sized particles
E E 7-16-17 3.0-4.5 ft SHALE, clayey, very soft to moderately hard, decomposed, clay to
73%8 3 s3 (33) silt sized particles, dark yellowish orange (10YR 6/6) and dusky yellowish
E 4.0 3 100% brown (10YR 2/2), thinly bedded, no odor, no reaction to HCI, moist, iron
735 (; E oxide staining
P 4.5-5.0 ft Interval not sampled
3 E 11-15-15 5.0-9.5 ft SHALE, clayey, very soft to moderately hard, decomposed, clay to
[E23 S -V (30) silt sized particles, dark yellowish orange (10YR 6/6) and dusky yellowish
360 3 87% brown (10YR 2/2), thinly bedded, no odor, no reaction to HCI, moist, iron
é 3 oxide staining, turns dusky yellow (5Y 6/4) at 11.0 ft
733, 3
3703 51111
E J s5 (22)
732G 3 87%
380 3
33 568
¢ s | (14
3903 100%
730'% E o 9.5-12.0 ft POORLY GRADED GRAVEL WITH SILTY CLAY AND SAND,
31003 6'(12;)18 .' (GP-GC), 59% gravel, fine to coarse; 33% sand, fine to coarse; 8% fines,
3 3 93% ® low plasticity; maximum grain size = 1.5 inches, dark yellowish orange
7294 3 . (10YR 6/6) and dusky yellowish brown (10YR 2/2), moist, no HCI reaction, GP-
é 11.0 3 .. dense GC
: 3 9-11-26
8¢  J s | @) .'
$12.0 3 87% 2
3 3 12.0-15.5 ft SHALE, fissile, soft to moderately hard, intensely weathered to
727.6 3 decomposed, clay to silt sized particles, yellowish gray (5Y 7/2) to light olive
31303 8-15-30 gray (5Y 5/2), thinly bedded, moderate odor, no reaction to HCI, moist, iron
i 3s9| @ oxide staining
726G 3 80%
31403
33 20-30-38
7258  Js10|  (68)
é 15.0 3 100%
724'(2 ; 15.5-34.8 ft SHALE, clayey, soft to very soft, moderately to very intensely
31603 weathered, clay sized particles, medium dark gray (N4) to dark gray (N3),
3 E no odor, very closely to moderately fractured, no reaction to HCI, iron oxide
723'% 170 3 staining
E = 15.5-30.5 ft Fracture zone, very closely to closely spaced, neither ends
722.0 EY 77% visible, slightly open; filling is damp but no free water present, filling: partly
E 13_05 (6%“) FD7 healed, very thin clay, very soft; surface: rough.
7218 E
31903
7204 3
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925
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REV 1 Final Boring B-415 PROJECT NO. 10-4310

= COORDINATES _|
z x Z o |w o | w o
o_ (g |2 & | o N. 339896.90 ft E. 2405085.97 ft Q
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 739.64 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
m S5z %2 |- DESCRIPTION §
E 3 Rt 15.5-34.8 ft SHALE, clayey, soft to very soft, moderately to very intensely
719.0 3 weathered, clay sized particles, medium dark gray (N4) to dark gray (N3),
32103 no odor, very closely to moderately fractured, no reaction to HCI, iron oxide
E 3 staining
718.0 3
32203
7174 E
32303 R2 %% | FD7
E 3 (8%)
716G 3
32403
756 3
32503
7148 3
32603
7138 E
37703 26.95 - 27.5 ft.
o 3 SC-1,13:10
712.8 E y '
12803 R3 90% 4123110
E 3 (14%)
711.4 E
32903 FD6
708 3
33003
7008 ;
33103
7080 3
33203
7078 3
313303 R4 92%
E 3 (24%)
706.G 3
33403
7058 3
33503 34.8-40.5 ft SHALE, clayey, soft to moderately hard, slightly to moderately
3 3 weathered, clay sized particles, dark gray (N3), no odor, moderately to
704G 3 widely fractured, no reaction to HCI, iron oxide staining
33603 FD5 34.85-35.4 ft Bedding plane, R.D. = 5-8°, moderately spaced, neither ends
3 E visible, slightly open; dry, shows evidence of flow, filling: partly healed, very
703¢ 3 thin, slightly to moderately weathered; surface: slightly rough, planar,
33703 slightly weathered.
E E 35.1- ft Random fracture, R.D. = 70°, widely spaced, neither ends visible,
702G 3 Rs | 95% slightly open; filling: not healed, very thin, slightly weathered; surface:
33803 (67%) moderately rough, planar, slightly weathered.
3 E 37.2-38.3 ft Fracture zone, R.D. = 0-11°, closely to widely spaced; filling:
g g moderately healed, very thin, slightly to moderately weathered; surface:
33903 slightly rough, planar, slightly to moderately weathered.
3 E 38.4- ft Joint, R.D. = 56°, neither ends visible, slightly open; filling: not healed,
700'(2 3 very thin, slightly weathered; surface: slightly rough, planar, slightly
DATE STARTED: 4/23/10 NOTES:
DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
CHECKED BY: Adrianna Semione DRILLING CO. Terracon
APPROVED BY: Rolando Benitez DRILLER: D. Westbrook DRILL RIG: CME-550 (Buggy)
HELPER(S): J. Parlett HAMMER ID: 925
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PROJECT NO. 10-4310

- COORDINATES _|
z x Z o |w o | w [o}
f—f sz 8 ol = & [B&| = N. 339896.90 ft E. 2405085.97 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 739.64 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
; J R5 weathered. Fracture set #1, discontinuity # 2.
699.0 3 38.9- ft Joint; filling: not healed. Fracture set #2, discontinuity # 4.
34103 39.1-41.25 ft R.D. = 60-69°, closely to widely spaced, neither ends visible,
E 3 slightly open; filling: moderately healed, very thin, slightly weathered;
698.0} 3 surface: moderately rough, planar, slightly weathered.
34203 40.5-79.0 ft SHALE, moderately hard, slightly weathered to fresh, clay sized
3 3 particles, dark gray (N3), moderately bedded, no odor, moderately fractured,
697G 3 weak reaction to HCI
34303 R6 13012/°ﬂ= 41.3-44 ft Fracture zone, R.D. = 0-11°, closely to widely spaced; filling:
3 3 (31%) moderately healed, very thin, slightly to moderately weathered; surface:
696. 3 slightly rough, planar, slightly to moderately weathered.
34407 43.8 - 44.7 ft. SC-2,
3 E 13:50, 4/23/10
695.0 3
34503
694G 3
34603
6933 3
34703
692.0 E
34803 R7 | 100%
E 3 74%
691.01 E (ra%) 48.25-51.2 ft Random fracture, moderately spaced, neither ends visible,
E 490 3 slightly open; filling: not healed, very thin, slightly to moderately weathered;
33 surface: slightly rough, slightly to moderately weathered; iron oxide staining.
6904 3
35003 FD5
689.4 ;
35103
6880 -
35203
7@ 3
315303 R8 96%
3 3 (46%)
686.0 3
35403
cesd 3
35503 54.8-56.2 ft R.D. = 37-39°, closely to widely spaced; filling: not healed, clean;
3 3 surface: slightly rough.
684.0 E
356.0 3
683.0 E
35703
6828 3 Ro | 100%
35803 (66%)
681.4 E
359,03
680.(% E 59.4-59.5 ft R.D. = 19-22°, closely spaced, neither ends visible, slightly open;
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)
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PROJECT NO. 10-4310

- COORDINATES _|
z x Z o |w o | w [o}
f—_’ sz 8 ol = & [B&| = N. 339896.90 ft E. 2405085.97 ft g
o @ 4 €S > |Fon| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 739.64 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
; 3 RO filling: not healed, very thin iron oxide staining; surface: slightly rough.
679.01 3 40.5-79.0 ft SHALE, moderately hard, slightly weathered to fresh, clay sized
361,03 particles, dark gray (N3), moderately bedded, no odor, moderately fractured,
33 weak reaction to HCI
678.0 3 60-62 ft Fracture zone, R.D. = 45°, moderately to widely spaced; filling: not
36203 healed, very thin minor iron staining; surface: slightly rough.
677.0 E
36303 R10 | 100%
3 ; (70%)
676G 3 63.5-64.6 ft Random fracture, R.D. = 80°; filling: not healed, staining;
36403 surface: moderately rough.
o756 3
; 65.0 g FD5
6748 3 65.5-66.9 ft Joint, R.D. = 15°; filling: not healed, very thin iron oxide staining;
36603 surface: slightly rough.
673(; E 66.2-66.4 ft Joint, R.D. = 45°, closely spaced; filling: not healed, very thin
3 670 3 slight iron stain; surface: moderately rough.
672.0 E
36803 R11 | 100%
671 é E (32%) 68.2-69.3 ft Fracture zone, R.D. = 30-40°, closely to moderately spaced;
3 9.0 E filling: iron oxide staining; surface: slightly rough.
6708 69.3- ft Joint, R.D. = 40°.
3700 3
3 3 70- ft Joint, R.D. = 56°, neither ends visible; filling: not healed, very thin iron
669.01 E oxide staining; surface: moderately rough.
37103
6680 -
37203
6678 -
37303 R12 | 100%
3 3 (66%)
666.0 3
37403
6658 -
37503 FD4 74.8-76.7 ft Random fracture, R.D. = 85°, closely spaced, neither ends
3 3 visible; filling: not healed, very thin iron oxide staining; surface: rough,
664G 3 moderately weathered.
376.0 3
663.0 E
37703
6628 3 Ra3 | 100%
37803 (55%) 77.75-78.3 ft R.D. = 32-34°, closely to moderately spaced; filling: not healed,
3 E very thin iron oxide staining, slightly to moderately weathered; surface:
661.g 3 moderately rough, slightly weathered.
379.03
ec0d 3
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B415 SHEET 4 OF 11




REV 1 Final Boring B-415

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—_’ 2T 8 ol = & [B&| =2 N. 339896.90 ft E. 2405085.97 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 739.64 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
m S5z %2 |- DESCRIPTION §
; 3 R13 79.0-90.5 ft SHALE, moderately hard, slightly weathered to fresh, clay sized
659.0] 3 particles, dark gray (N3), thickly to moderately bedded, widely fractured, no
E 81.0 3 reaction to HCI, with fossiliferous layers
6580 3
38203
657.0 E
38303 R14 | 100%
3 3 (100%)
6564 3
38403 FD4
6550 3
38503
654G -
38603
6538 3
387.03
652.@ E 87.4-89.25 ft Fracture zone, R.D. = 40°, closely to very closely spaced,
38803 R-15 82% neither ends visible; filling: not healed, very thin iron oxide staining; surface:
3 E (28%) slightly rough.
651.0 E
389.0 3
6508 3
39003
6408 3 ¥4 90.5-90.8 ft Clayey sand, (sc), 60% sand, fine to medium, flat, medium | sc |
39103 hardness; 40% fines, medium plasticity; dark gray (N3), no odor, moist, no
648(; E HCI reaction
E 92,0 3 90.8-175.0 ft SHALE, moderately hard, slightly weathered to fresh, clay sized
3 E particles, dark gray (N3) to grayish black (N2), moderately to thinly bedded,
647.0) 3 no odor, very closely to very widely fractured, no reaction to HCI
39303 R16 82% 91.2-94.6 ft Fracture zone, very closely to closely spaced, neither ends
3 E (8%) visible; filling: not healed, very thin iron oxide staining; surface: slightly
646.0 3 rough; 93.7 to 94.6 ft. fractures are at 42 °.
EEE FD7
645G -
39503
6443 E
39603
643(; 3 96.2-97.3 ft R.D. = 73-74°, closely to moderately spaced; filling: not healed,
3 3 very thin iron oxide staining; surface: moderately rough, moderately
3 thin i ide staini rf deratel h, moderatel
E 97.03 weathered.
642.0 3 RA7 100% 97.3-101.5 ft R.D. = 28-32°, closely to moderately spaced; filling: not healed,
39803 (37%") very thin iron oxide staining, fresh to moderately weathered; surface:
3 3 moderately rough, fresh to moderately weathered.
641 3 97.6- ft Bedding plane separation, R.D. = 30°; surface: slightly rough.
399.0 3
s408 3

DATE STARTED: 4/23/10
DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

NOTES:

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B415 SHEET 5 OF 11




REV 1 Final Boring B-415

PROJECT NO. 10-4310

—_ COORDINATES _|
3 € |25 [B>|w 2
FE|Es 8 g o g = [ E N. 339896.90 ft E. 2405085.97 ft g
S¢ m 3 3z g% FCHE: GROUND SURFACE ELEVATION: 739.64 ft » REMARKS
- = x|l o W [€dao| & (]
w 5 |a £ DESCRIPTION 2
E 3 R7 90.8-175.0 ft SHALE, moderately hard, slightly weathered to fresh, clay sized
639.0 3 particles, dark gray (N3) to grayish black (N2), moderately to thinly bedded,
3101.03 no odor, very closely to very widely fractured, no reaction to HCI
638.0 3 . . o . .
310203 FD7 101.6-101.9 ft Joint, R.D. = 56°; filling: not healed, thin iron oxide staining;
3 3 surface: slightly rough.
637.¢ 3
310303 R18 | 96%
3 E (55%)
6368 3
3104.03 103.7-105.05 ft Fracture zone, very closely spaced, neither ends visible,
E 3 slightly open; filling: partly healed, very thin iron oxide staining; surface:
635.0 3 moderately rough, slightly weathered.
3105.03
E E FD5
634.0 3
3106.05
633.4 E
3107.03 106.8-114.1 ft R.D. = 0°, neither ends visible, slightly open; filling: not healed,
3 3 FD9 very thin iron oxide staining; surface: rough, slightly weathered; very thin to
6324 3 moderately thin calcite.
310803 R19 | 100% 107-107.65 ft Fracture zone, very closely spaced, neither ends visible, slightly
E 3 (“1%) open; filling: partly healed, very thin, slightly weathered; surface: rough,
631.¢ 3 slightly weathered.
3109.03
630.0 E
311003 109.85-114.6 ft R.D. = 30-34°, closely to very widely spaced, neither ends
3 3 visible, slightly open; filling: not healed, very thin calcite, fresh to slightly
629'2 3 weathered; surface: moderately rough, fresh to slightly weathered.
3111.03 109.9-113.6 ft R.D. = 84-88°, widely spaced, both ends visible; filling: partly
628 é 3 healed, very thin iron oxide; surface: moderately rough, slightly weathered;
3 E very thin calcite.
312,03 110.9-111 ft Random fracture, R.D. = 55°, one end visible; filling: partly
627& E FD5 healed, thin quartz filling, moderately weathered, hard; surface: moderately
3 3 rough, moderately weathered.
311303 R20 | 100%
E 3 52%
626.0 3 o2%) 113.3-114.7 ft R.D. = 45-46°, moderately to widely spaced; filling: moderately
3114.03 healed, moderately thin calcite, fresh to slightly weathered; surface:
3 E moderately rough, fresh to slightly weathered.
625.0) 3 113.6-120.6 ft R.D. = 22-23°, very widely spaced, neither ends visible, slightly
3115.03 open; filling: moderately healed, thin calcite, slightly weathered; surface:
3 E moderately rough, slightly weathered.
624.G 3 114.55-114.7 ft Joint, R.D. = 60°, one end visible; filling: very thin iron oxide;
3116.03 surface: slightly rough.
3 E 114.8-116.85 ft R.D. = 72-76°, moderately spaced; filling: very thin iron oxide
623.0 E staining; surface: rough; 114.8-115.05 ft. very thin calcite.
3117.03 115.05-115.15 ft Fracture zone; filling: not healed, very thin feo stain,
E E moderately weathered; surface: moderately weathered.
628 I Rr21| 100%
3118.03 (83%)
62184 3 FD3
3119.03
620G 3
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925
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REV 1 Final Boring B-415

PROJECT NO. 10-4310

= COORDINATES _|
z © 2 g W, |y o
P z_(0g| g |5z| =2 N. 339896.90 ft E. 2405085.97 ft Q
AN 2| sy |FRo| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 739.64 ft » REMARKS
o D =Rl W |gal| @ 0
<X | O g
W o |3 = |© DESCRIPTION §
; 3 R21 FD3 90.8-175.0 ft SHALE, moderately hard, slightly weathered to fresh, clay sized
619.9 3 particles, dark gray (N3) to grayish black (N2), moderately to thinly bedded,
3121 03 no odor, very closely to very widely fractured, no reaction to HCI
6186 3
312203
617.0 E
312303 R22 |  100%
E E (100%)
616.0 3 123.3- ft Bedding plane separation, R.D. = 06°, neither ends visible; filling:
3124.03 partly healed, moderately thin calcite, fresh; surface: rough, fresh.
6156 3
3125.03
614G S
3126.03
6134 3
3127.03
612.0 E
312803 R23 | 100%
E E (100%)
611.4 E
3129.03
6108 3
3130.03
3 3 FD1
609.9 E
3131.03
608G 3
3132.03
607G 3
313303 R24 | 100%
E 3 (78%)
606.0 3
3134.03
605G -
3135.03
604.0 E
3136.03
603.0 E
3137.03
602G  JRos| 96%
3138.03 (92%)
601.4 E
3139.03
e00d 3
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925
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REV 1 Final Boring B-415

PROJECT NO. 10-4310

= COORDINATES _|
z 4 Z o |w o | w [®]
2elz= 90| 2 & |BE| 2 N. 339896.90 ft E. 2405085.97 ft Q
o @ 4 €S > |Fon| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 739.64 ft P REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
m S5z %2 |- DESCRIPTION §
E 3 R25 90.8-175.0 ft SHALE, moderately hard, slightly weathered to fresh, clay sized
599.04 3 particles, dark gray (N3) to grayish black (N2), moderately to thinly bedded,
314103 no odor, very closely to very widely fractured, no reaction to HCI
E 3 140.35-140.6 ft Random fracture; filling: moderately thick clay.
598.0 3
3142.03
507.0 E
314304 R26 | 98%
E E (98%)
506 3
3144.03
5950 3
3145.03
594'? 146 05 145.5- ft Random fracture; filling: thin clay.
5034 3
3147.03
E 3 147.0 ft. Driller
5020 3 reports complete
314803 R27 |  100% loss of circulation
E 3 (97%)
591.4 E
3149.03
5004 3
3150.03 FD1
5808 ;
3151.03
5880 3
3152.03
5678 3
315309 R28 | 96%
E 3 (96%)
586.0 3
3154.03
5850 -
3155.03
5843 E
3156.03
5830 E
3157.03
582G JRoo| 100%
3158.03 (98%)
5814 E
3159.03
se0d 3
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925
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REV 1 Final Boring B-415

PROJECT NO. 10-4310

- COORDINATES _|
= 14 Z o | w o
PN z-|0g| = & xz = N. 339896.90 ft E. 2405085.97 ft Q
3 Z| Sy, |Fo
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 739.64 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o | g = |° DESCRIPTION §
; 3 R29 90.8-175.0 ft SHALE, moderately hard, slightly weathered to fresh, clay sized
579.4 3 particles, dark gray (N3) to grayish black (N2), moderately to thinly bedded,
3161 03 no odor, very closely to very widely fractured, no reaction to HCI
5786 3
3162.03
577.4 E
3163.03 R30 |  100%
ER- (96%)
5768 3
3164.03
5756 3
3165.03
574G S
3166.03
5738 3
3167.03
572 E FD1
316803 R31 | 100%
33 (100%)
57118 3
3169.03
5708 3
3170.03
569.8 ;
3171.03
5680 3
3172.03
5678 -
317309 R32 |  99%
ER- (96%)
566.0 3
3174.03
565G -
3175.03 .
3 3 175.0-200.5 ft SHALE, moderately hard, fresh, dark gray (N3) and grayish 175.0 ft. Driller
564.4 E black (N2), widely to extremely widely fractured, no reaction to HCI reports a net loss
3176.03 of water of approx.
33 30% during entire
5638 3 hole
3177.03
5620 Iras| o |1
3178.03 (94%)
561.4 E
3179.03
se0d 3
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925
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REV 1 Final Boring B-415

PROJECT NO. 10-4310

- COORDINATES |
= 14 2 9 W, |y o
2olz=(0g| = € |BE| 2 N. 339896.90 ft E. 2405085.97 ft @
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 739.64 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
m S5z %2 |- DESCRIPTION §
E 3 R33 175.0-200.5 ft SHALE, moderately hard, fresh, dark gray (N3) and grayish
559.4 3 black (N2), widely to extremely widely fractured, no reaction to HCI
3181.03
5580 3
3182.03
557.0 E FD1
318304 R34 | 98%
E E (92%)
556 3
3184.03
5550 3
3185.03
554'? 186 0; 185.55- ft Bedding plane separation; filling: not healed, moderately thin clay,
37 fresh; surface: moderately rough, fresh; Driller reports clay in run; clay
553.01 3 traces found at 185.55 ft.
187.03
552G E
318803 R35 | 99% |FD4
E E (72%)
551.0 E
3189.03
5508 3
3190.03
5499 ;
3191.03
5480 3
3192.03
5478 3
319307 R36 | 100%
E E (80%)
546.0 3
3194.03
545G -
3195.03
5440 ; FD2
3196.03
5430 E
3197.03
526 FRar| 100%
3198.03 (98%)
5416 E
3199.03
si0d 3
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925
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REV 1 Final Boring B-415

PROJECT NO. 10-4310

- COORDINATES o
z 4 Z o |w o | w o
25|z~ (9g| = g |5E| 2 N. 339896.90 ft E. 2405085.97 ft @
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 739.64 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
“ » | g & |- DESCRIPTION &
i JRr¥ FD2
539'(2 E ---- Bottom of Boring at 200.50 ft.----
DATE STARTED: 4/23/10 NOTES:

DATE FINISHED: 4/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: D. Westbrook
HELPER(S): J. Parlett

DRILL RIG: CME-550 (Buggy)

HAMMER ID: 925

BORING NO. B-415 SHEET 11 OF 11




REV 1 Final Boring B-416

PROJECT NO. 10-4310

= - COORDINATES -
z x Z o |w w o
f—_’ sz 8 ol = & |& £l 2 N. 339788.65 ft E. 2404992.39 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 728.86 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
; 3 0.0-1.5 ft Silty sand, (sm), 70% sand, fine to coarse; 20% fines, low plasticity,
3 EY 1(78? low toughness; 10% gravel, fine, subangular, medium hardness; maximum
728G 4 3 63% grain size = 0.25 inches, moderate olive brown (5Y 4/4), moist, no HCI sm
E 3 reaction, loose
727_(; 20 ; 1.5-2.5 ft Interval not sampled
726(; ; s2 23502 2.5-3.17 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 20% gravel,
4 30 3 . . . o e sm
3°7 3 119% fine to medium, subangular, medium hardness; 20% fines, low plasticity,
E E low toughness; maximum grain size = 0.5 inches, moderate brown (5YR
7258 40 3 4/4) and yellowish gray (5Y 8/1), dry, no HCI reaction, very dense, sampling
37 3 through cobble/boulder
3 3 3.17-5.0 ft Interval not sampled
7248 5 3
3 3 5.0-6.5 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 20% gravel,
S P 24(fég)46 fine to medium, subangular, medium hardness; 20% fines, low plasticity,
723G 50 3 0% low toughness; maximum grain size = 0.25 inches, moderate brown (5YR sm
E 3 4/4), dry, no HCI reaction, very dense, sampling through cobble/boulder (5Y
3 3 8/1) near bottom of run
722G 44 3
R 6.5-7.5 ft Interval not sampled
7214 6o E 4| oo 7.5-8.0 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 20% gravel, om
3%V 3 fine to medium, subangular; 20% fines, low plasticity, low toughness;
E E maximum grain size = 0.33 inches, moderate brown (5YR 4/4) and pale
720@ 90 3 brown (5YR 5/2), dry, no HCI reaction, very loose
E 3 8.0-10.0 ft Interval not sampled
7198 10.0§
E 3 10.0-11.5 ft Well graded gravel with sand, (gw), 50% sand, fine to medium;
S P 20@2&23 40% gravel, fine to coarse, medium hardness; 10% fines, medium
7188 14 o 3 80% plasticity, low toughness; maximum grain size = 1.0 inches, moderate aw
E 3 brown (5YR 4/4) and grayish orange pink (10R 8/2), moist, no HCI reaction,
3 E dense, sampling trough cobble/boulder grayish red (10R 4/2) and grayish
778 4503 orange pink (10R 8/2), some shale dark gray (N3) fragments in sample
33 11.5-12.5 ft Interval not sampled . .
7163 15 8910 12.5-14.0 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 20% Drillers switch to
E 3 s6 (19) gravel, fine to medium, medium hardness; 20% fines, medium plasticity, sm 9 ’
3 E 87% low toughness; maximum grain size = 0.25 inches, moderate brown (5YR
715.¢ 44 3 4/4) and dark gray (N3), wet, no HCI reaction, medium dense, few shale
E E (N3) fragments
714(; E 14.0-15.0 ft Interval not sampled
415.0 3
E 3 15.0-16.5 ft Clayey sand, (sc), 70% sand, medium to coarse; 20% fines,
3 E 4('15:;? medium plasticity, low toughness; 10% gravel, fine, subangular; maximum
7138 460 3 87% grain size = 0.1 inches, light brown (5YR 5/6) and pale yellowish orange s¢
E 3 (10YR 8/6), moist, no HCI reaction, medium dense, weathered shale
712_(% 0 E 16.5-17.5 ft Interval not sampled
711_(; E 17.5-19.0 ft Clayey sand, (sc), 70% sand, fine to coarse; 20% fines, medium
31803 o ¢ SE?Q)O plasticity, low toughness; 10% gravel, fine to medium; maximum grain size
3 E 87% = 1.0 inches, light brown (5YR 5/6) and yellowish gray (5Y 7/2), moist, no sc
7100 E HCI reaction, medium dense
319.0
E 3 19.0-20.0 ft Interval not sampled
700G -
DATE STARTED: 5/12/10 NOTES:

DATE FINISHED: 5/18/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-416

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [o}
f—_’ sz 8 ol = & [B&| = N. 339788.65 ft E. 2404992.39 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 728.86 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
; 3 / f. 20.0-21.5 ft Clayey sand, (sc), 70% sand, fine to coarse; 20% fines, medium
3 P 9 (12%)17 plasticity, low toughness; 10% gravel, fine; maximum grain size = 0.1
708.G 1 o 3 100% inches, light brown (5YR 5/6) with yellowish gray (5Y 7/2), moist, no HCI s¢
E 3 reaction, medium dense
707_(; 220 ; 21.5-22.5 ft Interval not sampled
706.0 ; 10 23-505 7 22.5-23.4 ft Clayey gravel, (gc), 70% gravel, fine to medium; 20% fines, low
32304 =" 08% plasticity, low toughness; 10% sand, fine to medium; maximum grain size = g
E 3 0.5 inches, yellowish gray (5Y 7/2) and dark gray (N3), moist, no HCI
705.G 240 3 reaction, very dense, moderately to intensely weathered shale
E 23.4-25.0 ft Interval not sampled
704G . -
425.0 3
3 3 25.0-30.0 ft SHALE, soft to moderately hard, moderately to intensely
] 3 weathered, yellowish gray (5Y 7/2) and dark gray (N3), very closely to
703.G o5 0 3 closely fractured, no reaction to HCI, iron oxide staining, shale weathering to
E E clay (5YR 5/6)
7028 57 E
I FR1| % |y
7018 58 (©%)
7008 5 E
699.(; E
430.0 3
E 3 30.0-35.0 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
3 E (N3), closely to moderately fractured, no reaction to HCI, iron oxide staining,
698-(2 3103 trace fossils and pyrite
E E 30-34 ft Joint, R.D. = 10°, closely spaced, slightly open; surface: slightly
697.8 320§ rough, planar, moderately hard. Fracture set #F-1. SC-131.6-32.4 ft., at
3771 11:00 on 5/18/10
3 3 R2 100% | Fpg
696.0} 330 (67%)
695 45 :
6940 350 ; . ~ ono ) .
39093 34.8-43.6 ft Joint, R.D. = 80°, moderately spaced, moderately open; surface:
E E slightly rough, planar, moderately hard. Fracture set #F-2.
693.¢} 55 3 35.0-40.0 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
ERN- (N3), moderately to widely fractured, no reaction to HCI, iron oxide staining,
3 3 trace fossils and pyrite
6928 37,0 3
1 3 R3| 100% |rps
691G 380 3 (#6%)
689.: E
DATE STARTED: 5/12/10 NOTES:

DATE FINISHED: 5/18/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-416

PROJECT NO. 10-4310

—_ COORDINATES _|
z x Z o |w o | w o
f—_’ sz 8 ol = & [B&| = N. 339788.65 ft E. 2404992.39 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 728.86 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
; 3 40.0-45.0 ft SHALE, moderately hard, fresh, dark gray (N3), moderately to
E 3 widely fractured, no reaction to HCI, iron oxide staining, trace fossils and
688-% 4103 pyrite
6674 150 3
3 3 R4 100% |pps
6859 430 (&%)
6850 ,, 3 _ _ ,
34403 43.8-45 ft Joint, R.D. = 45°, closely spaced, slightly open; surface: slightly
E E rough, planar, moderately hard. Fracture set #F-3.
684.0 E
445.0 3
3 3 45.0-50.0 ft SHALE, moderately hard, fresh, dark gray (N3), widely fractured,
] 3 no reaction to HCI, trace fossils and pyrite
683.G 46,0 3
682 7 E
1 3 R6| 100% |pps
681G 450 3 (100%)
680 é E 48.4-49.5 ft Joint, R.D. = 40°, moderately spaced, slightly open; surface:
34903 slightly rough, planar, moderately hard. Fracture set #F-4.
679.(; E
450.0 3
E 3 50.0-55.0 ft SHALE, interbedded, moderately hard, fresh, dark gray (N3),
E E moderately to widely fractured, no reaction to HCI, iron oxide staining, trace
678.G 54 o 3 fossils and pyrite
E 3 50.5-50.75 ft R.D. = 60°, slightly open; filling: not healed, clay, intensely
3 E weathered, very soft; surface: slightly rough, undulating, intensely
6778 570 3 weathered; iron oxide staining on fracture face with small amount of clay
3 3 (5YR 5/6). Fracture set #F-5.
3 3 R6 100% | £ps
676.G 55 3 (84%) 52.65-54.9 ft Joint, R.D. = 30°, closely spaced, slightly open; surface: slightly
E 3 rough, undulating, moderately hard. Fracture set #F-6.
6758 5 :
674.(; E
455.0 3
E 3 55.0-60.0 ft SHALE, moderately hard, fresh, dark gray (N3), moderately to
3 E widely fractured, no reaction to HCI, trace fossils and pyrite
673G 56,0 3
6728 ., E . .
3°°7 3 56.85-58.75 ft Joint, R.D. = 65°, moderately spaced, slightly open; surface:
E 3 R7 100% | Fpa4 slightly rough, undulating, moderately hard. Fracture set #F-7.
671. g5 1 (94%)
669.: E
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REV 1 Final Boring B-416

PROJECT NO. 10-4310

= - COORDINATES _|
z ['4 Z o |w o | w (]
f—_’ S|Ee 8 ol = & [B&| = N. 339788.65 ft E. 2404992.39 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 728.86 ft P REMARKS
I =l = U 2ol o 0
<X |9 g
m S5z %2 |- DESCRIPTION §
; 3 60.0-65.0 ft SHALE, moderately hard, fresh, dark gray (N3), moderately to
E 3 widely fractured, no reaction to HCI, iron oxide staining, trace fossils and
668.G 51 0 3 pyrite, moderately weathered 10° fracture at 63.3 ft., iron oxide staining on
E 3 fracture faces, moderately open
6678 65 0 3
3 I Rre| 100%
6668 o, ) 3 (100%) | FD3
E E 63.3-63.33 ft Joint, R.D. = 10°, moderately open; surface: slightly rough,
6658 54 3 planar, moderately hard; heavy iron oxide staining. Fracture set #F-8.
E ; 64.3-66.95 ft Joint, R.D. = 45°, widely spaced, slightly open; surface: slightly
664.8 55 3 rough, planar. Fracture set #F-9.
E 3 65.0-70.0 ft SHALE, moderately hard, fresh, dark gray (N3), closely to widely
- 3 fractured, no reaction to HCI, trace fossils and pyrite
663. 66,0 3
6628 57 E
i 3 Rro| 100%
6618 550 3 (©4%) | Fo4
E 3 68-78.15 ft Joint, R.D. = 10-20°, closely to widely spaced, slightly open;
3 3 surface: slightly rough, undulating, moderately hard. Fracture set #F-10.
660 59,0 3
659.(; E
470.0 3
E 3 70.0-75.0 ft SHALE, moderately hard, fresh, dark gray (N3), widely fractured,
3 3 no reaction to HCI, increased fossil content, trace to few, trace pyrite
6568 710 3
6578 15 E
3 3R10| 100% |
656.8 730 2 (100%)
6558 7, :
654.(; E
475.0 3
E 3 75.0-80.0 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
3 E (N3), widely fractured, no reaction to HCI, iron oxide staining, slightly
653-(2 76.0 3 weathered fracture 78.2-80.0 ft., trace fossils and pyrite throughout
6528 77
I IR 100% |pps
651 780 3 (76%)
650.(; E
E 790 3 78.9-80.6 ft R.D. = 80°, moderately open; surface: slightly rough, undulating,
3 3 moderately weathered, moderately hard; iron oxide staining on fracture
649. E face, small (6mm) pits. Fracture set #F-11.
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REV 1 Final Boring B-416

PROJECT NO. 10-4310

= - COORDINATES _|
Z o £ o W, |y o
f—_’ 2T 8 ol = & [B&| =2 N. 339788.65 ft E. 2404992.39 ft g
@ =9 2| sy |FRo| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 728.86 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
; 3 80.0-85.0 ft SHALE, moderately hard, fresh, dark gray (N3), widely fractured,
3 3 no reaction to HCI, few fossils and pyrite
6488 5103
6478 gy 0 3
3 IRrR12| 100% |ppy
6468 3.0 (64%)
6458 g :
644.(; E
485.0 3
3 3 85.0-90.0 ft SHALE, moderately hard, fresh, dark gray (N3), closely to widely
643(; 3 fractured, no reaction to HCI, trace fossils and pyrite
18003 85.9-88.85 ft Joint, R.D. = 10°, closely spaced, slightly open; surface: slightly
3 3 rough, planar, moderately hard. Fracture set #F-12.
6428 g7
1 JRr13| 100% |ppg
6418 6.0 2 (58%)
640_(; 89.0 E 88.5-90 ft Joint, R.D. = 85°, slightly open; surface: slightly rough, planar.
37773 Fracture set #F-13.
639.(; E
490.0 3
E 3 90.0-95.0 ft SHALE, moderately hard, fresh, dark gray (N3), moderately to
3 E widely fractured, no reaction to HCI, iron oxide staining, trace fossils and
6368.8 91 3 pyrite
E 3 91.2-94.3 ft Joint, R.D. = 10°, moderately spaced, slightly open; surface:
6370 3 smooth, planar. Fracture set #F-14.
39203
3 R4 9% s
6364 g3 0 (80%)
6358 g :
3 E 94.3-95 ft Joint, R.D. = 10°, slightly open; filling: not healed, very thin quartz,
634.Gt g5 0 3 moderately weathered, moderately hard; surface: slightly rough, planar,
E 3 moderately weathered. Fracture set #F-15.
633(; E 95.0-100.0 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
"396.0 5 (N3), closely to moderately fractured, no reaction to HCI, iron oxide staining,
E 3 trace fossils and pyrite
632.0 E 95.3-95.9 ft Joint, R.D. = 80°, moderately open; filling: moderately healed,
"397.0 3 thin quartz, slightly to moderately weathered, moderately hard; surface:
E 3 R15 94% slightly weathered. Fracture set #F-16.
o S ©o%) | 08 96.7-100 ft Joint, R.D. = 10-40°, closely spaced, slightly open; surface:
39803 slightly rough, planar, moderately hard. Fracture set #F-17.
629.: E
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REV 1 Final Boring B-416

PROJECT NO. 10-4310

= COORDINATES _|
z © 2 8 W, |y o
25|z~ (9g| = g |5E| 2 N. 339788.65 ft E. 2404992.39 ft @
o @ 4 €S > |Fon| &
E elEe |2 z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 728.86 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
; 3 100.0-105.0 ft SHALE, moderately hard, fresh, dark gray (N3), closely to
E 3 moderately fractured, no reaction to HCI, transition from quartz-healed
628810103 fractures to calcite-healed at 101.3 ft., trace fossils and pyrite throughout
E 3 100.1-101.2 ft Joint, R.D. = 25°, closely spaced; filling: moderately healed,
3 3 moderately thick quartz, fresh to slightly weathered, moderately soft to
627.61102.03 moderately hard; surface: fresh. Fracture set #F-18.
E 3 . 101.3-105 ft Joint, R.D. = 70°, closely to moderately spaced:; filling: totally
3 JR6 (19%2 //‘; FD2 healed, thin calcite, fresh, moderately hard; surface: slightly rough, planar,
6268153 03 ° fresh; some jagged shale fragments within calcite fill at 101.75-102.25 ft.
E 3 Fracture set #F-19.
6258 104.03
624.8405.03
E 3 ---- Bottom of Boring at 105.00 ft.----
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REV 1 Final Boring B-417

PROJECT NO. 10-4310

= - COORDINATES -
z x Z o |w w o
PN z-|0 gl g |5& = N. 339799.26 ft E. 2405095.47 ft Q
o 3
E £ E b 75' z g% 2 § % 2 GROUND SURFACE ELEVATION: 734.74 ft P REMARKS
- = x|l o W [€dao| & (]
w 5 |a £ DESCRIPTION 2
E 3 0.0-1.5 ft Silty sand, (sm), 80% sand, fine to medium; 15% fines, low
7346 ER 2{355 plasticity, low toughness; 5% gravel, fine to medium, subangular, medium
31.0 3 80% hardness; maximum grain size = 0.5 inches, moderate yellowish brown sm
E 3 (10YR 5/4), moist, no HCI reaction, loose
7334 3 1.5-3.0 ft Silty sand, (sm), 70% sand, fine to coarse; 20% fines, low plasticity,
3205 s 11@521 low toughness; 10% gravel, fine, subangular, medium hardness; maximum
3 3 93% grain size = 0.5 inches, moderate brown (5YR 4/4) and pale reddish brown sm
7324 3 (10R 5/4), moist, no HCI reaction, dense, trace fine gravel sized shale
330 3 fragments (N3) ]
34 dsa 8'(2;1?0 3.0-4.5 ft Silty sand, (sm), 70% sand, fine to coarse; 20% fines, medium
3 40 3 93% plasticity, low toughness; 10% gravel, fine to medium, subangular, medium sm
E E hardness; maximum grain size = 0.5 inches, moderate brown (5YR 4/4)
730.0 3 and pale reddish brown (10R 5/4), dry, no HCl reaction, very dense, |
350 3 18-31-31 medium piece of gravel (10YR 8/2). 0.5 in.
E E S 1((%&, 4.5-6.0 ft Silty sand, (sm), 70% sand, fine to coarse; 20% fines, medium sm
729.0 E plasticity, low toughness; 10% gravel, fine to medium; maximum grain size
360 3 = 0.5 inches, moderate brown (5YR 4/4) with light brown (5YR 5/6), moist, —
3 E 30-20-27 no HClI reaction, very dense
728'% 70 3 S5 s()?)?/l 6.0-7.5 ft Silty sand with gravel, (sm), 50% sand, fine to coarse; 30% gravel, sm
3 3 fine to medium, subangular, hard hardness; 20% fines, low plasticity, low
727& 3 27-50/4 toughness; maximum grain size = 0.34 inches, moderate brown (5YR 4/4) ]
Fgo 3 S6 . with light olive gray (5Y 6/1), dry, no HCl reaction, very dense sm
3 3 100% 7.5-8.33 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 20% gravel,
726.04 3 fine to medium, subangular, medium hardness; 20% fines, low plasticity,
390 3 1 low toughness; maximum grain size = 0.5 inches, moderate brown (5YR Dril itch t
E E 15-19-16 IRt -\ 4/4) and grayish red (10R 4/2), moist, no HCI reaction, very dense /— riflers switch to
7253 Er (35) - casing advancer
"2 1003 100% s \ 8.33-9.0 ft Interval not sampled [ om
E E 9.0-10.5 ft Poorly graded sand with silt and gravel, (sp-sm), 70% sand, fine to
7248 3 coarse; 20% gravel, fine to medium, subangular, medium hardness; 10% 10.5-12.0 ft., interval
311.0 3 fines, low plasticity, low toughness; maximum grain size = 0.5 inches, pale not sampled,
3 E reddish brown (10R 5/4) and moderate brown (5YR 4/4), dry, no HCI recovered minimal
7230 3 reaction, denge, medium gravel sized broken pieces of a boulder (5R 6/2) mud/slush in
31203 1 and (5Y 5/2) in sample sampler
3 3 8-10-9 1 _\ 10.5-12.0 ft Interval not sampled /
722.0 1 s-8 (19) Tl — - sp-
313.03 93% - 12.0-13.5 ft Poorly graded sand with silt and gravel, (sp-sm), 65% sand, fine sm
E 3 ; to coarse; 25% gravel, fine to medium, subangular, medium hardness; 10%
721.0 3 fines, medium plasticity, low toughness; maximum grain size = 0.5 inches,
31403 8-7-11 P light brown (5YR 5/6) and yellowish gray (5Y 7/2), moist, no HCI reaction,
E E S-9 5(517§/) ) medium dense, Fine to medium gravel sized fragments of shale (N3). / sc
720G E ’ 8% 13.5-15.0 ft Clayey sand, (sc), 70% sand, fine to medium; 20% fines, low
31503 ?’ plasticity, low toughness; 10% gravel, fine to medium, subangular, medium Decomposed shale
3 3 15-20-20 hardness; maximum grain size = 0.25 inches, light brown (5YR 5/6) and sta rtspat 15.05 ft
719.9 3S-10 (40) yellowish gray (5Y 7/2), moist, no HCI reaction, medium dense, few fine to o ) :
31603 100% y medium gravel sized shale (N3) fragments
718& 3 o & Y 15.0-16.5 ft Clayey gravel with sand, (gc), 50% gravel, fine to medium,
31703 19-25-30 . subangular, flat and elongated, medium hardness; 30% sand, fine to
E 3s-1 (55) l. medium; 20% fines, low plasticity, low toughness; maximum grain size = gp-
— E 100% . 1.0 inches, yellowish gray (5Y 7/2) and dark gray (N3), no HCI reaction, gm
318,03 dense, moderately to intensely weathered shale, trace amounts of (5YR
E 3 36-50/4 . 5/6) clay.
] 3 S-12 . -qc
716.0 E 100% b 16.5-18.0 ft Poorly graded gravel with silt and sand, (gp-gm), 50% gravel, fine oo
31903 to medium, angular, flat, medium hardness; 40% sand, fine to coarse; 10% Refusal at 18.85 ft.,
E E fines, low plasticity, low toughness; maximum grain size = 0.1 inches, advancing to 20.0
7159 3 yellowish gray (5Y 7/2) and pale greenish yellow (10Y 8/2), dry, no HCI ft., begin coring.
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REV 1 Final Boring B-417

PROJECT NO. 10-4310

—_ COORDINATES _|
z x Z o |w o | w [o}
f—_’ sz 8 ol = & [B&| = N. 339799.26 ft E. 2405095.47 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 734.74 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
E 3 reaction, very dense, some moderately weathered shale (N3).
7146 E 18.0-18.83 ft Poorly graded gravel with clay and sand, (gp-gc), 50% gravel,
321.03 fine to medium, medium hardness; 40% sand, fine and coarse; 10% fines,
E 3 low plasticity, low toughness; maximum grain size = 0.25 inches, yellowish
7139 3 gray (5Y 7/2) with dark gray (N3), moist, no HCI reaction, very dense,
32203 R | 100% | ppy moderately to intensely weathered shale
g (0%) 18.83-20.0 ft Interval not sampled
32303 20.0-24.2 ft SHALE, interbedded, soft to moderately soft, moderately to
E E intensely weathered, yellowish gray (5Y 7/2) and dark gray (N3), very
7118 3 closely to closely fractured, no reaction to HCI, iron oxide staining
32407
3 E 24.2-29.2 ft SHALE, interbedded, soft to moderately soft, moderately to
710G 3 intensely weathered, yellowish gray (5Y 7/2) and dark gray (N3), very
E 250 E closely to closely fractured, no reaction to HCI, iron oxide staining
700G 3
326.0 3
708.(; E R-2 35%
327.03 (0%) FD8
078 3
32803
7068 3
32003
E 3 29.2-34.2 ft SHALE, moderately soft to moderately hard, moderately to
705 3003 intensely weathered, yellowish gray (5Y 7/2) and dark gray (N3), very
3773 closely to closely fractured, no reaction to HCI, iron oxide staining
7048 3 SC-130.4-30.7 ft., at
33103 11:30 on 5/20/10
034 1 RS | 2%
33203 (0%)
7028 3 FD7
33303
701G 3
334.0 3
3 3 34.2-39.2 ft SHALE, moderately soft to moderately hard, fresh to intensely
700.6 350 3 weathered, yellowish gray (5Y 7/2) to dark gray (N3), thickly to very thickly
3773 bedded, very closely to very widely fractured, no reaction to HCI, iron oxide
3 3 staining, transition from moderately-intensely weathered shale to fresh at
699-(2 3603 35.6 ft., trace fossils and pyrite below transition
eo8d 1 R4 | %
337.03 (66%)
6973 3 FD3
33803
6960 3
$39.03
3 3 R5 100% 39.2-44.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
- o FDO . . ' .
695.G E (100%) widely fractured, no reaction to HCI, trace fossils and pyrite
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PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—f sz 8 ol = & [B&| = N. 339799.26 ft E. 2405095.47 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 734.74 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
m S5z %2 |- DESCRIPTION §
E 3 39.2-44.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
694.0 E widely fractured, no reaction to HCI, trace fossils and pyrite
34103
693G 3
34203 Rs | 100%
E E (100%) FDo
692.0 3
34303
6918 3
3440 3
3 E 44.2-49.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
690.G 450 3 widely fractured, no reaction to HCI, trace fossils and pyrite
680G 3
346.0 3
688.(; E R6 100%
3470 3 (100%) Fbo
6873 3
34803
6868 3
34903
3 3 49.2-54 2 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
685.6) 5003 (N3), massive, widely to very widely fractured, no reaction to HCI, iron oxide
3773 staining, near vertical fracture 52.7-54.2 ft., iron oxide staining on fracture
3 3 surfaces, trace fossils and pyrite
684.Q1 3
351.03
683.(; 3 r7 100%
35203 (70%) FD1
682.(; E
353.0 3 52.7-54 .4 ft Joint, R.D. = 60-80°, slightly open; surface: slightly rough,
E E undulating, moderately hard; iron oxide staining. Fracture set #F-1.
681.0 3
354.0 3
3 3 54.2-59.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
680.¢ 550 3 widely fractured, no reaction to HCI, iron oxide staining, trace fossils and
3773 pyrite
6798 3
356.0 3
e8¢ 1 R8 | 100%
157,03 (too%) | PO
6778 3
35803
6760 3
359.0 3
3 3 RO 100% 59.2-64.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
675G 3 (00%) | P° widely fractured, no reaction to HCI, trace fossils and pyrite
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PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—f sz 8 ol = & [B&| = N. 339799.26 ft E. 2405095.47 ft g
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 734.74 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
W o |3 = |© DESCRIPTION §
E 3 59.2-64.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
674.0 E widely fractured, no reaction to HCI, trace fossils and pyrite
36103
673G 3
16203 R9 | 100%
E E (100%) Fbo
672.0 3
36303
6718 3
364.0 3
3 E 64.2-69.2 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
670G 3 (N3), massive, moderately to widely fractured, no reaction to HCI, iron oxide
3690 3 staining, nea vertical fracture 67.0-69.2 ft., trace fossils and pyrite
3 3 throughout sample
669.0 3
366.0 3
668.(; E R-10 | 100%
367.03 (56%) Fb3
3 E 67-69.7 ft Joint, R.D. = 80°, slightly open; surface: slightly rough, undulating,
667.0 E moderately hard; iron oxide staining on fracture faces. Fracture set #F-2.
368.0 3
6668 3
369.0 3
E 3 69.2-74.2 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
665.9 70,0 3 (N3), massive, moderately to widely fractured, no reaction to HCI, iron oxide
3773 staining, trace fossils and pyrite, fossil bands 70.0-70.8 ft., pitted at
E 3 62.7-62.9 ft.
664.Q1 3
37103
663d 3 R 100% | ppy
E 720 3 (54%) 71.9-72.65 ft Joint, R.D. = 70°, slightly open; surface: slightly rough, planar.
3 3 Fracture set #F-3.
662.0 3
37303
661G 3
37403
3 3 74.2-79.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
660.0) 750 3 moderately to widely fractured, no reaction to HCI, iron oxide staining,
37 E slightly weathered at 77.4-77.6 ft, trace fossils and pyrite throughout
6508 3
376.0 3
658.@ E RA2| 100% | pps 76.5-78.2 ft Joint, R.D. = 80°, slightly open; surface: slightly rough, planar;
3770 3 (70%) iron oxide staining. Fracture set #F-4.
6573 3
37803
6560 3
37903
: E R13 | 100%
655G (00%) |0
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PROJECT NO. 10-4310

- COORDINATES _|
Z o 2 9 W, |y o
f—f sz 8 ol = & [B&| =2 N. 339799.26 ft E. 2405095.47 ft g
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 734.74 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
m S5z %2 |- DESCRIPTION §
E 3 79.2-84.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
654.0 3 widely fractured, no reaction to HCI, trace fossils and pyrite, fossil bands at
38103 81.6-82.45, 83.55-83.95 ft.
6530 3
38203 R43 | 100%
E 3 (100%) FDo
652.0 3
38303
6516 3
3840 3
3 E 84.2-89.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
650.6) 850 3 widely fractured, no reaction to HCI, trace fossils and pyrite
6498 3
386.0 3
648.(; E R-14 | 100%
387.03 (100%) FDo
6478 3
38803
6468 3
389.0 3
E 3 89.2-94.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive, closely
645.9 90.0 E to widely fractured, no reaction to HCI, trace fossils and pyrite
3773 89.47-89.61 ft R.D. = 10°, closely spaced:; filling: totally healed, moderately
E 3 thin calcite, fresh, moderately hard; surface: slightly rough, undulating,
s T fresh. Fracture set #F-5.
43¢ 3™ (e | P! 91.6-98.4 ft Joint, R.D. = 10°, very widely spaced, slightly open: surface:
33 smooth, planar, moderately hard; iron oxide staining. Fracture set #F-6.
6428 3
39303
641G 3
394.0 3
E 3 94.2-99.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
640.6 950 E moderately to widely fractured, no reaction to HCI, trace fossils and pyrite,
e E thin, totally calcite healed, 10° fracture at 96.3 ft.
6308 3
396.0 3
68d 1 R16| 100%
67,03 @%) |1
637. 3
39803
6360 3
399.03
] E R17 99%
635G 3 010 | P!
DATE STARTED: 5/19/10 NOTES:

DATE FINISHED: 5/20/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-417

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—z sz 8 ol = & [B&| = N. 339799.26 ft E. 2405095.47 ft g
AN 2| sy |FRo| &
E eEe | z §<”§ 2 12z| GROUND SURFACE ELEVATION: 734.74 ft * REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION a
E 3 99.2-104.2 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
634.0 3 moderately to widely fractured, no reaction to HCI, trace fossils and pyrite,
310103 totally calcite healed fractures with angular shale fragments included
E 3 101.8-104.2 ft.
633G 3
310203 a7 | 99%
E 3 (91%) FD1
632.0 3
3103.03
631 é 3 103.3-104.1 ft Joint, R.D. = 25°, closely spaced; surface: smooth, planar,
"3104.03 moderately hard. Fracture set #F-7.
ER - Bottom of Boring at 104.20 ft.——
DATE STARTED: 5/19/10 NOTES:

DATE FINISHED: 5/20/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-418

PROJECT NO. 10-4310

- COORDINATES -
z © Z o |w, | o
f—_’ sz 8 ol = & |& £l 2 N. 339853.39 ft E. 2405203.43 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 744.02 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 0.0-1.5 ft Silty sand, (sm), 80% sand, fine to coarse; 15% fines, non plastic,
E ERY Zéf no toughness; 5% gravel, fine, subangular, hard hardness; maximum grain
7438 1.0 3 53% size = 0.1 inches, moderate yellowish brown (10YR 5/4), moist, no HCI sm
E 3 reaction, loose
3 3 1.5-2.5 ft Interval not sampled
7428 2.0 3
: ; 2.5-4.0 ft Silty sand with gravel, (sm), 60% sand, fine to coarse; 20% gravel,
741.¢ 30 3 52 4'(1322')20 fine to medium, subangular, medium hardness; 20% fines, non plastic, no
E 3 93% toughness; maximum grain size = 0.5 inches, moderate brown (5YR 4/4) sm
740 (; 40 3 and grayish orange pink (5YR 7/2), dry, no HCI reaction, dense
33 4.0-5.0 ft Interval not sampled
798503 53 [ 50B T 50525 ft it i 9 159 \sm,
3 3 .0-5. y sand with gravel, (sm), 70% sand, fine to coarse; 15% gravel, sm
E 3 100% fine, subangular, medium hardness; 15% fines, non plastic, no toughness;
738.0 6.0 3 maximum grain size = 0.1 inches, moderate yellowish brown (10YR 5/4)
3 E and light gray (N7), dry, no HCI reaction, very dense
3 3 5.25-7.5 ft Interval not sampled
737.¢ 7.0 3
: E 7.5-9.0 ft Silty sand, (sm), 70% sand, fine to coarse; 20% fines, non plastic,
7364 8.0 3 54 13{2;;14 no toughness; 10% gravel, fine to medium, subangular, medium hardness;
E E 100% maximum grain size = 0.25 inches, moderate brown (5YR 4/4) and sm
735 (; 90 3 moderate orange pink (10R 7/4), moist, no HCI reaction, dense
E 9.0-10.0 ft Interval not sampled
734.G 100 3
E 3 10.0-11.5 ft Silty sand, (sm), 60% sand, fine to medium; 30% fines, non
E 3 55 13&%;16 plastic, no toughness; 10% gravel, fine to medium, subangular, medium
733.3 11.0 3 100% hardness; maximum grain size = 0.5 inches, moderate brown (5YR 3/4) sm
E 3 with light brown (5YR 5/6), moist, no HCI reaction, medium dense
33 11.5-12.5 ft Interval not sampled 11.5 ft. Switch to
732.¢12.0 casing advancer
: ; 12.5-14.0 ft Clayey sand, (sc), 70% sand; 20% fines, low plasticity, low
7318 13'0§ 56 10{;‘;19 toughness; 10% gravel, fine, subangular, medium hardness; maximum
E E 100% grain size = 0.1 inches, light brown (5YR 5/6) and yellowish gray (5Y 7/2), sc
730 (; 1 0§ moist, no HCI reaction, dense, few fine gravl size shale (N3) fragments
ER 3 14.0-15.0 ft Interval not sampled
7206 15.0 3 1
3 3 NSy 15.0-16.5 ft Poorly graded sand with clay and gravel, (sp-sc), 50% sand, fine
3 3 g7 1382;20 [ to coarse; 40% gravel, fine to medium, subangular, medium hardness; 10%
728.61 16.0 3 100% S fines, low plasticity, low toughness; maximum grain size = 1.0 inches, light Sp-s¢
E 3 7, brown (5YR 5/6) and yellowish gray (5Y 7/2), dry, no HCI reaction, dense,
E E N few medium size gravel shale (N3) fragments
727.§17.03 16.5-17.5 ft Interval not sampled
: E 17.5-19.0 ft Clayey sand with gravel, (sc), 40% gravel, fine to medium,
7641803 o 35(3350 medium hardness; 40% sand, fine to coarse; 20% fines, medium plasticity,
E E 100% low toughness; maximum grain size = 1.0 inches, dark gray (N3) with sc
3 3 yellowish gray (5Y 7/2), moist, very dense
725.3 19.0 3
3 3 19.0-20.0 ft Interval not sampled
DATE STARTED: 5/23/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-418

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—f sz 8 ol = & [B&| = N. 339853.39 ft E. 2405203.43 ft g
o @ 4 €S > |Fon| &
E el&s |2 z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
W o |3 = |© DESCRIPTION §
3 3 20.0-24.5 ft SHALE, moderately soft to moderately hard, slightly to
3 3 moderately weathered, yellowish gray (5Y 7/2) and dark gray (N3), very
723.8121.0 E closely to closely fractured, no reaction to HCI, iron oxide staining
7224 220 3 N
; (0%‘; FD7
7210230 3
720 24.0
E E 24.5-29.5 ft SHALE, moderately soft to moderately hard, slightly to intensely
719.6.250 E weathered, yellowish gray (5Y 7/2) and dark gray (N3), very closely to
E E closely fractured, no reaction to HCI, iron oxide staining
718.6 26.0 3 SC-125.8-26.2 ft., at
E E 10:30, 5/24/10
717.(5 27.05 R-2 84%
E : (%) FD8
7168 28.0 3
7158 20.0 3
: E 29.5-34.5 ft SHALE, moderately soft to moderately hard, slightly to intensely
714.6:30.0 3 weathered, yellowish gray (5Y 7/2) and dark gray (N3), very closely to
E 3 closely fractured, no reaction to HCI, iron oxide staining
7136310 3
i i R SC-232.1-32.4 ft, at
EONE 10:50, 5/24/10
711.633.0 3
710G 34.0 3
: E 34.5-39.5 ft SHALE, moderately soft to moderately hard, slightly to intensely
709.35.0 3 weathered, yellowish gray (5Y 7/2) and dark gray (N3), closely to
E E moderately fractured, no reaction to HCI, iron oxide staining
708G 36.0 3
707.(; 37.05 R4 100%
ERNE % |
706G 38.0 3
705G 39.0 3
i 9Rs FDs
DATE STARTED: 5/23/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-418 PROJECT NO. 10-4310

- COORDINATES _|
Z x £ o W, |y o
f—f sz 8 ol = & [B&| = N. 339853.39 ft E. 2405203.43 ft g
o @ 4 €S > |Fon| &
E el&s |2 z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
E 3 39.5-44.5 ft SHALE, moderately soft to moderately hard, fresh to moderately
3 3 weathered, dark gray (N3) and yellowish gray (5Y 7/2), thinly, closely to
703.0 4103 moderately fractured, no reaction to HCI, iron oxide staining, trace fossils
3 3 and pyrite
3 3 40.9-43 ft Joint, R.D. = 45°, moderately spaced, slightly open; surface:
702.6£ 42.0 3 smooth, planar, moderately hard. Fracture set #F-1.
3 1 R5 %% | Fpg
g E (67%)
701.0,43.0 3
700G 44.0 3
: E 44.5-49.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
699.445.0 widely fractured, no reaction to HCI, trace fossils and pyrite
6986 46.0 3
697.(; 47.05 R-6 100%
ERE (o0%) |0
696.G 48.0 3
695.: 49.0 ;
Q 3 SC-349.0-49.5 1., at
E 3 49.5-54.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very 13:50, 5/24/10
694-% 50'0§ widely fractured, no reaction to HCI, trace fossils and pyrite
693G 51.0 3
692.& 52.05 R7 100%
i3 (o0%) | 0
6916 53.0 3
690G 54.0 3
: E 54.5-59.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very 54.5 ft. Reduced
689.6 5.0 5 widely fractured, no reaction to HCI, trace fossils and pyrite water circulation
E 3 54.5-56.7 ft Joint, R.D. = 70-90°, slightly open; surface: moderately rough,
688.0 56.0 3 planar, moderately hard; long, linear, near vertical fracture, curves around
E 3 sample at top. Fracture set #F-2.
687.(; 57.05 R-8 100%
i3 (o0%) | 0
686.g 58.0 3
685G 59.0 3
i JRe FD5 ——f
DATE STARTED: 5/23/10 NOTES:
DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
CHECKED BY: Adrianna Semione DRILLING CO. Terracon
APPROVED BY: Rolando Benitez DRILLER: J. Williams DRILL RIG: Diedrich D-120 (ATV)
HELPER(S): R. Hinkle HAMMER ID: 931
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REV 1 Final Boring B-418

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—f sz 8 ol = & [B&| = N. 339853.39 ft E. 2405203.43 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
W o |3 = |© DESCRIPTION §
E 3 59.5-64.5 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
3 3 (N3), massive, moderately to widely fractured, no reaction to HCI, iron oxide
6830610 3 staining, trace fossils and pyrite
682G 62.0 3 ro | 100
; ( 49%‘; FD5
661.0] 63.0
680G 64.0 3
: E 64.5-69.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
679.6165.0 widely fractured, no reaction to HCI, trace fossils and pyrite
6786 66.0 2
677.(; 67.0; R10 | 100%
ERE (o0%) |0
6768 68.0 3
675 69.0 3
: E 69.5-74.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
674.¢ 700 3 widely fractured, no reaction to HCI, trace fossils and pyrite
E 3 69.75-85.5 ft Joint, R.D. = 0-10°, very widely spaced, moderately open; filling:
3 3 totally healed, very thin calcite, fresh to slightly weathered, moderately hard;
673.671.0 5 surface: smooth, planar, fresh, moderately hard. Fracture set #F-3.
672.& 72.05 R-11 100%
33 @%) |
6716 73.0 3
6708 74.0 3
: E 74.5-79.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
669.6750 3 widely fractured, no reaction to HCI, fossil bands 74.6-74.6, 77.0-77 4 ft.,
E E tace sossils and pyrite throughout sample, very thin, totally calcite healed
E 3 fracture, horizontal, at 77.6 ft.
668.¢} 76.0 3
667.(; 77.05 R12 | 100%
R (00%) | ™°
666G 78.0 3
665G 79.0 3
i R FD1
DATE STARTED: 5/23/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez
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HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-418

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—f 2T 8 ol = & [B&| =2 N. 339853.39 ft E. 2405203.43 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
W o |3 = |© DESCRIPTION §
E 3 79.5-84.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
E 3 widely fractured, no reaction to HCI, fossil band 84.5-85.0 ft., trace fossils
6630810 3 and pyrite throuhout sample
662G 82.0 3 N
; (99%0) FD1
661.0] 83.0
660.G; 84.0 3
: E 84.5-89.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
659.6185.0 widely fractured, no reaction to HCI, trace fossils and pyrite
65861 86.0 3
657.(; 87.0; R-14 | 100%
ERNE (o0%) |0
6563} 88.0 3
655.6 89.0 3
: E 89.5-94.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, widely
654.¢ 90.0 3 to moderately fractured, no reaction to HCI, trace fossils and pyrite,
E 3 mechanically broken in parts
653G 91.0 3
652.(% 9203 RA5 | 100% | ppy
E 3 (“e%) 92.2-95.3 ft Joint, R.D. = 70°, moderately spaced, moderately open; surface:
3 3 slightly rough, planar, moderately hard. Fracture set #F-4.
651.gf 93.0 3
650G 94.0 3
: E 94.5-99.5 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
649.64 95.0 3 (N3), massive, closely to moderately fractured, no reaction to HCI, iron
E E oxide staining, trace fossils and pyrite, moderately weathered 98.2-98.6 ft.
3 3 95.5-96.5 ft Joint, R.D. = 80-96°, slightly open; surface: stepped, planar,
645.G; 96.0 moderately hard. Fracture set #F-5.
647.(; 97.0 ; R-16 100% | Fpe 96.7-99.5 ft R.D. = 40°, closely spaced, moderately open; surface: stepped,
3 3 (45%) planar, moderately weathered, moderately hard; moderately weathered at
3 3 98.2-98.6 ft. Fracture set #F-7.
646.¢; 98.0 3
645.(% 99.0 3
i R FDs
DATE STARTED: 5/23/10 NOTES:

DATE FINISHED: 5/26/10
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REV 1 Final Boring B-418

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 339853.39 ft E. 2405203.43 ft g
o @ 4 €S > |Fon| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
W o |3 = |© DESCRIPTION §
E 3 99.5-104.5 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
3 3 (N3), massive, closely to moderately fractured, no reaction to HCI, iron
643.01101.03 oxide staining, thick fossil band 102.3-103.3 ft., trace fossils and pyrite
E 3 throughout sample
3 3 100.5-101.7 ft Joint, R.D. = 10°, moderately spaced, slightly open; surface:
642.31102.03 smooth, planar, moderately hard. Fracture set #F-7.
3 3 RA7 | 100% | fFpg
I (#4%)
641.61103.03
640 104.03
E E 104.2-104.3 ft Joint, R.D. = 20°; filling: totally healed, moderately thin calcite,
639& 105 05 fresh, moderately hard; surface: smooth, planar, fresh. Fracture set #F-8.
'5 3 104.5-109.5 ft SHALE, moderately hard, fresh to slightly weathered, dark gray
3 3 (N3), massive, closely to widely fractured, no reaction to HCI, iron oxide
638.3106.03 staining, trace fossils and pyrite
3 3 105.1-109.5 ft R.D. = 0-10°, closely to moderately spaced, slightly open;
E E surface: smooth, planar, moderately hard. Fracture set #F-9.
637.64107.03 R18 | 100% | Fpg
3 E (80%)
6364 108.03
6353 109.03
: E 109.5-114.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
634.§110.03 moderately to widely fractured, no reaction to HCI, iron oxide staining, few
E 3 fossils, trace pyrite
633011103
; ; o 111.6-125.1 ft Joint, R.D. = 45°, closely to widely spaced, moderately open;
11203 R19 | 100%
632'% E (85%/) FD5 surface: stepped, planar, moderately hard. Fracture set #F-10.
6314 11303
6304 114,03
: E 114.5-119.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
629.6115.05 moderately to widely fractured, no reaction to HCI, iron oxide staining,
E E abundant fossils at 114.5-116.5, 118.5-119.5 ft, trace fossils and pyrite
628.0/116.03
627.(; 117.05 R20 | 100%
i3 %) |
626 118.03
625.(% 11903
i JRr2 FD3
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REV 1 Final Boring B-418

PROJECT NO. 10-4310

- COORDINATES _|
= 14 2 9 W, |y o
f—_’ sz 8 ol = & [B&| =2 N. 339853.39 ft E. 2405203.43 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
W o |3 = |© DESCRIPTION §
3 3 119.5-124.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
E 3 moderately to widely fractured, no reaction to HCI, iron oxide staining,
623.01121.03 abundant fossils 119.5-122.0 ft., trace fossils and pyrite throughout sample
622}122.0 .
3 1 R21 100%
3 E (85%) FD3
621.61123.03
6204 124.03
i 3 124.5-129.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
619.9 125'0§ closely to moderately fractured, no reaction to HCI, iron oxide staining, trace
E E fossils and pyrite
618.3126.03
E 3 126-134.5 ft Joint, R.D. = 45°, moderately spaced; filling: totally healed,
3 E moderately thin calcite, fresh, moderately hard; surface: slightly rough,
617.81127.03 R22 100% | Epy planar, fresh; vertical, thin, totally healed with calcite fracture bisects this
3 3 (99%) fracture set, vertical fracture is stepped in appearance 127.4-128.2 ft.
E E Fracture set #F-11.
616.0{128.03
6154 12003
: E 129.5-134.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
614.6:130.03 closely to widely fractured, no reaction to HC, trace fossils and pyrite
613.(% 131.03
612.& 132.05 R23 | 100%
1773 (00%) |0
6114 133.03
6104 134.03
: E 134.5-139.5 ft SHALE, moderately hard, fresh, dark gray (N3), very closely to
609.4135.03 moderately fractured, no reaction to HCI, trace fossils and pyrite, randomly
E E oriented totally calcite healed fracture zone with angular shale inclusions
608_& 136.03 134.5-140.5 ft Fracture zone, R.D. = 20-70°, closely to moderately spaced;
3 E filling: totally healed, moderately thin calcite, fresh, moderately hard;
3 E surface: slightly rough, planar, fresh; fracture zone of multiple dip
607.61137.03 R-24 100% | Epy orientations and ranging in thicknes from discontinuous/clean to
3 E (92%) moderately thin healed fractures, abundant angular shale fragments within
3 E gouge. Fracture set #F-12.
606.0}138.03
605.(% 13903
i 3R> FD0 ——
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REV 1 Final Boring B-418

PROJECT NO. 10-4310

- COORDINATES =
= 14 2 9 W, |y o
f—f 2T 8 ol = & [B&| =2 N. 339853.39 ft E. 2405203.43 ft g
AN 2| sy |FRo| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
m S5z %2 |- DESCRIPTION §
3 3 139.5-144.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
E E closely to widely fractured, no reaction to HCI, trace fossils and pyrite
603.01141.03
602.G1142.03 .
3 J R25| 100%
3 g (100%) FDo
601.61143.03
60061440
i 3 144.5-149.5 ft SHALE, moderately hard, fresh, dark gray (N3), massive, very
599.G1145.0 widely fractured, no reaction to HCI, trace fossils and pyrite
5084 146.03
597.& 147.05 R26 | 100%
ER (o0%) |0
5064 148.03
5053 149.03
E 3 149.2-153.85 ft Joint, R.D. = 20°, very widely spaced; filling: totally healed,
3 150 0§ moderately thin calcite, fresh, moderately hard; surface: smooth,
594'% = undulating, fresh; two 40 degree fractures, very closely spaced, clean to
E E very thin, totally calcite healed at 153.3-153.75 ft.. Fracture set #F-13.
593.G151.03 149.5-220.6 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
3 E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
592.& 152.05 R27 | 100%
ERNE (00%) | ™°
5014 153.03
590.6/154.0
580 155.0
5884 156.0
537.(% 15703 R28 | 100% | pg
EE (100%) 157.15-158 ft Joint, R.D. = 40°, very closely spaced: filing: totally healed,
3 E clean calcite, fresh, moderately hard; surface: smooth, planar, fresh; 10
586.,158.03 degree,clean to thin, totally calcite healed fracture at 157.95-158.0.
E E Fracture set #F-14.
585.0/159.03
i 3ra FDO
NOTES:

DATE STARTED: 5/23/10
DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-418 SHEET 8 OF 12




REV 1 Final Boring B-418

PROJECT NO. 10-4310

- COORDINATES a
= 14 2 9 W, |y o
2oz |0g| = g [BE| 4 N. 339853.39 ft E. 2405203.43 ft @
o @ 4 €S > |Fon| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
m S5z %2 |- DESCRIPTION §
3 3 149.5-220.6 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
E E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
583.6161.03
582.0/162.0 .
3 3 R29| 100%
3 g (100%) FDo
581.61163.03
580.6/164.0
579 é 165 05 164.6-164.65 ft Joint, R.D. = 15°; filling: totally healed, very thin calcite, fresh,
= moderately hard; surface: slightly rough, undulating, fresh. Fracture set
ERE #F-15.
578.0166.03
5776116703 R30 | 100%
R (t00%) | °
576 168.03
5754 169.03
5748 17003
573.(% 171.03
5724 17209 R31 | 100%
ERNE (to0%) | 70
5714 173.03
5708 174.03
560.0 175.03
5684 176.03
567 17703 R32 | 100%
i3 (o0%) | 0
566. 178.03
565.(% 179.03
L FDO
DATE STARTED: 5/23/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B418 SHEET 9 OF 12




REV 1 Final Boring B-418

PROJECT NO. 10-4310

- COORDINATES a
= 14 2 9 W, |y o
S_lz_|0g|= g [BZ|d N. 339853.39 ft E. 2405203.43 ft Q
AN 2| sy |FRo| &
SHERE z §%g Qz| GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
m S5z %2 |- DESCRIPTION §
3 3 149.5-220.6 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
E E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
563.0181.03
562.0/182.03 .
3 1R33| 100%
3 g (100%) FDo
561.6183.03
560.@134.05
559.(;135.05
558.(;186.0;
557018709 R34 | 100%
ERE (o0%) |0
556.&188.0;
555.(;139.05
554.(;190.05
553.(%191.05
552619209 R35 | 100%
i3 (to0%) | 70
551.(;193.05
550.6/194.03
549.(3195.05
548.&196.0;
547619709 R36 | 100%
i3 (o0%) | 0
546.(;198.0;
545.(%199.05
i dra FDO
NOTES:

DATE STARTED: 5/23/10
DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-418 SHEET 10 OF 12




REV 1 Final Boring B-418

PROJECT NO. 10-4310

- COORDINATES a
= 14 2 9 W, |y o
S_lz_|0g|= g [BZ|d N. 339853.39 ft E. 2405203.43 ft Q
o @ 4 €S > |Fon| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
m S5z %2 |- DESCRIPTION §
3 3 149.5-220.6 ft SHALE, moderately hard, fresh, dark gray (N3), massive,
E E extremely widely fractured, no reaction to HCI, trace fossils and pyrite
543.0;201.03
542320203 .
T IR | 100%
3 g (100%) FDo
541.6/203.03
5404 204.03
5304 205.03
538.(; 206.03
507020703 R38 | 100%
ERE (o0%) |0
5364 208.03
5354 209.03
5344 210,03
533.(% 211.03
532821209 R39 | 100%
ERNE (to0%) | 70
5314 213.03
5308 214.03
520 215,03
5284 216.03
527.321709 R40 | 100%
ERNNE (o0%) | 0
526 218.03
525.(% 219.03
i 3rs FDO
NOTES:

DATE STARTED: 5/23/10
DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-418

PROJECT NO. 10-4310

L COORDINATES 4
z x Z o |w w [o}
S-z_ (0| % g [BF| 2 N. 339853.39 ft E. 2405203.43 ft 2
@ =9 2| sy |FRo| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 744.02 ft » REMARKS
o B 1= gl 0 2ol & 9
<X o

w s |a = |- DESCRIPTION §

3 JIRM| qo0% |FDO

i 3 | (100%) —— Bottom of Boring at 220.60 ft.-—
DATE STARTED: 5/23/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Jesse Merkel
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-418 SHEET 12 OF 12




REV 1 Final Boring B-419

PROJECT NO. 10-4310

= - COORDINATES -

Z x Z o |u w o
2zlz= (00| 2 € [BE| 2 N. 339860.44 ft E. 2405278.15 ft Q
S¢ m s 3z g% - lCHE: GROUND SURFACE ELEVATION: 748.14 ft » REMARKS
- = x|l o W [€dao| & (]
m S5z %2 |- DESCRIPTION §
748G 3 0.0-0.25 ft Silt with gravel, (ml), 95% fines, non plastic, low dry strength, no Nul

E ERY 2{%;5 dilatancy, no toughness; 5% gravel, fine to medium, subrounded, hard
747(; 10 3 80% hardness; maximum grain size = 0.5 inches, dusky yellowish brown (10YR

3 3 2/2), organic odor, moist, no HCI reaction, with roots

3 3 0.25-5.1 ft Silt with gravel, (ml), 75% fines, non plastic, medium dry strength,
7468 20 3 52 8'(1202')12 no dilatancy, no toughness; 15% gravel; 10% sand, fine, subangular;

3 3 83% maximum grain size = 1.5 inches, moderate brown (5YR 4/4), no odor,

E E moist, no HCI reaction, some roots, with rock fragments, dense to very ml
745 30 3 dense

E 3 25-35-27

E 4 S3 (62)
7440 40 3 80%

150 3 5-22-24
s B IR T 5.1-6.9 ft Poorl i P i

3 3 90% 1-6. y graded sand with gravel, (sp), 89 % sand, fine to medium,

E 3 subrounded, hard hardness; 15% gravel, medium, subangular, flat and
7426 60 3 9505 elongated, hard hardness; 5% fines, non plastic, no dry strength, no sp

3 3 s5 dilatancy, no toughness; maximum grain size = 1.0 inches, moderate brown

3 3 78% (5YR 4/4) to moderate brown (5YR 3/4), no odor, moist, no HCI reaction,
7418 70 3 low plasticity, some rock fragments, little roots /

E 3 6.9-7.5 ft Interval not sampled
7 40(; 8.0 3 16-23-25 7.5-9.5 ft Silty gravel with sand, (gm), 40% gravel, fine to coarse, angular,

3 3 86| (g elongated, hard hardness; 40% fines, non plastic, no dry strength, no

E 3 100% dilatancy, no toughness; 20% sand, fine to medium, subangular; moderate gm
730.G 90 3 brown (5YR 4/4) to moderate brown (5YR 3/4), no odor, moist, no HCI

E E 13-9-20 reaction, with rock fragments, some coal

E 1003 S7 1(330)/ 9.5-12.0 ft Sandy silt with gravel, (ml), 60% fines, non plastic, medium dry
738@ 3 ° strength, no dilatancy, low toughness; 25% sand, fine, subangular, hard

3 E hardness; 15% gravel, fine to medium, angular, hard hardness; maximum

311 0§ 11-13-13 grain size = 1.0 inches, moderate brown (5YR 4/4), no odor, moist, no HCI ml
7378 T3 g3 (26) reaction, some rock fragments, some coal

3 E 80%
7364 1203 12.0-134 ft Cl i 9 :

3 3 11-12-50/5 .0-13. ayey sand with gravel, (sc), about 5% cobbles, subangular;

3 J s9 50% sand, fine to coarse, subangular; 30% gravel, fine to coarse, «
735,61 1303 68% subqngular, very hard hardness; ?0% ﬁneg, hlgh plastlc!ty, no dry strength,

3 3 no dilatancy, low toughness; maximum grain size = 1.5 inches

E 140 3 212016 13.4-13.5 ft Interval not sampled /_
7348 "3 s10|  (36) 13.5-14.3 ft Well graded sand, (sw), 85% sand, fine to medium, subangular, -

E 3 83% hard hardness; 10% gravel, medium, angular, flat, hard hardness; 5% fines,

31503 non plastic, no dry strength, no dilatancy; maximum grain size = 0.5 inches,
733¢ 3 dark yellowish brown (10YR 4/2), no odor, wet, no HCI reaction, lensed,

E R P 19{%“ some rock fragments mi
7326 160 3 40% 14.3-16.5 ft Sandy silt with gravel, (ml), 50% fines, low plasticity, medium dry

3 3 strength, no dilatancy, low toughness; 30% sand, fine to medium, angular,

3 3 hard hardness; 20% gravel, fine, angular, hard hardness; moderate brown
731.@ 1793 S12 5'(1:2;)23 (5YR 4/4), no odor, moist, no HCI reaction

3 E 70% 16.5-18.0 ft Silty sand with gravel, (sm), 60% sand; 20% gravel; 20% fines; sm

3 180 3 maximum grain size = 1.5 inches, dusky yellowish brown (10YR 2/2), L
7308 T 3 sandstone boulders

E 3 s-13 s (25%;33 18.0-19.8 ft Silty sand with gravel, (sm), 50% sand, fine to coarse,
700, 1903 67% subangular, medium hard hardness; 30% fines, low plasticity, high dry sm

E 3 strength, no dilatancy, low toughness; 20% gravel, fine to coarse, angular,

E 3 s14 elongated, hard hardness; maximum grain size = 1.5 inches, dark yellowish
DATE STARTED: 5/24/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): B. Terral

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-419

PROJECT NO. 10-4310

= - COORDINATES _|
z x Z o |w o | w o
f—_’ sz 8 ol = & [B&| = N. 339860.44 ft E. 2405278.15 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 748.14 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o |3 = |© DESCRIPTION §
728'% 3 20-23-35 orange (10YR 6/6), no odor, moist, no HCI reaction, with rock fragments
3 3su ég%) 19.8-23.25 Tt SHALE, clayey, soft to very soft, very intensely weathered to
32103 2 decomposed, clay sized particles, dusky yellow (5Y 6/4) with light olive gray
727.0 3 - . : S
3 3 10-2023 (5Y 5/2), no odor, no reaction to HCI, iron oxide staining
i Is15| @)
726.G 220 3 67%
3 E 6-45-50/3
E 3 S-16
3 E 72%
725 23.0 E
E 3 23.25-23.75 ft Interval not sampled
724(; 24.0 E 23.75-28.2 ft SHALE, clayey, moderately soft, very intensely weathered, light
E 3 olive gray (5Y 5/2) and grayish olive green (5GY 3/2), moderately to thinly
3 3 FD7 bedded, no odor, very closely to closely fractured, no reaction to HCI, no
70332503 R 82% staining
3 3 (0%) :
3 3 23.75-34.25 ft R.D. = 5- -85°, very closely to moderately spaced, neither ends
1060 3 visible, moderately open; filling: not healed, clean iron oxide staining,
7228777 3 moderately to very intensely weathered; surface: moderately rough,
3 3 FD6 moderately weathered; very thin to moderately thin clay, very soft.
721_@ 27.0 E
720 289 ;
E 3 28.2-33.2 ft SHALE, clayey, moderately soft to soft, moderately to intensely
3 3 R2 95% weathered, light olive (10Y 5/4) and dark gray (N3), thinly to moderately
719.64 29'0§ (13%) bedded, no odor, closely to moderately fractured, no reaction to HCI, no
i 3 FD5 staining
71 8_@ 30.0 ;
717_@ 31.0 E
71 6_@ 320 ;
715 330 3
E E 33.2-39.4 ft SHALE, clayey, soft to moderately soft, intensely to very intensely
3310 J R3 95% weathered, dusky yellow (5Y 6/4) with dark gray (N3), moderately bedded,
714.8 77 3 (0%) no odor, closely fractured, no reaction to HCI, no staining
E 3 34.4-43.75 ft R.D. = 6-81°, very closely to moderately spaced, neither ends
713. 3590 E visible, moderately open; filling: not healed, clean iron oxide staining,
E 3 moderately to intensely weathered; surface: rough, moderately weathered,;
E 3 FD6 very thin clay, very soft.
7126 %00 3
7114570 3
7104 38'05 R4 93%
E E (14%)
709-@ 39.0 E
DATE STARTED: 5/24/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): B. Terral

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-419

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [®]
f—f sz 8 ol = & [B&| = N. 339860.44 ft E. 2405278.15 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 748.14 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
708'% 3 39.4-48.25 ft SHALE, clayey, soft to moderately hard, moderately to very
3 J R4 93% intensely weathered, dusky yellow (5Y 6/4) and dark gray (N3), thinly
$41.0 3 (14%) bedded, no odor, closely fractured, no reaction to HCI, no staining
707.9) E
706_@ 420 E
705_@ 430 E
i drs| 8%
704 *40 3 @2%) | rpg
703_(§ 45.0 ;
E 3 45.4-74 4 ft R.D. = 5-88°, very closely to widely spaced, slightly open; filling:
702.6146.0 3 not healed, clean iron oxide, fresh to moderately weathered; surface: rough,
E 3 fresh; very thin clay.
701_@ 47.0 E
700_@ 48.0 ;
3 E 48.25-53.4 ft SHALE, moderately hard, slightly weathered, medium dark gray
T4903 RO 70% (N4) to dark gray (N3), thinly to moderately bedded, no odor, closely
699.G " 3 (%) fractured, no staining, with fossiliferous layers
698-@ 50.0 ;
: E FD5
607 51.0 E
696@ 52.0 ;
695@ 53.0 E
; 3 R7 8% 53.4-105.25 ft SHALE, moderately hard, fresh, dark gray (N3), thickly to
5 54.0 3 789 massive bedded, no odor, widely fractured, no reaction to HCI, no staining,
694.9 (78%)
E 3 with fossiliferous zones
693_(§ 55.0 E
692@ 56.0 ;
E FD3
691 57.0 3
690@°5°3 R8s | 96%
E 3 (94%)
639.@ 59.0 E
DATE STARTED: 5/24/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): B. Terral

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-419

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w w [®]
,(—2 sz 8 ol = & |& E E N. 339860.44 ft E. 2405278.15 ft g
@ Z| 5 |[Fo
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 748.14 ft P REMARKS
o B 1= gl 0 2ol & 9
<X (@]
w 5 & = [ DESCRIPTION a
688G 3 53.4-105.25 ft SHALE, moderately hard, fresh, dark gray (N3), thickly to
E 3 R8 96% massive bedded, no odor, widely fractured, no reaction to HCI, no staining,
c87 é 61.0 3 (94%) with fossiliferous zones
636.@ 62.0 E
635.@ 63.0 E
i Jrol| 100%
6843 6403 (90%)
633.@ 65.0 ;
632.@ 66.0 E
6814 "0 3
630.@ 68.0 ;
i JRi0| 8%
6796 °%0 3 (64%)
678_@ 70.0 ; FD3
677_@ 71.0 E
676_@ 720 ;
675_@ 73.0 ;
I 3R 100%
6744 7404 (100%)
673_(§ 75.0 E
E ; 75.5-96.35 ft R.D. = 12-58°, very closely to widely spaced, neither ends
672 7603 visible, moderately open; filling: not healed, clean iron oxide staining, fresh
3 3 to slightly weathered; surface: smooth, fresh; very thin calcite, fresh,
E 3 moderately hard.
6718 "0 3
670@ 203 R12 |  95%
g E (91%)
669@ 79.0 E
DATE STARTED: 5/24/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): B. Terral

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-419

PROJECT NO. 10-4310

—_ COORDINATES a
z 4 Z o |w o | w [®]
25|z~ (9g| = g |5E| 2 N. 339860.44 ft E. 2405278.15 ft Q
@ =9 2| sy |FRo| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 748.14 ft P REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
m S5z %2 |- DESCRIPTION §
668G 3 53.4-105.25 ft SHALE, moderately hard, fresh, dark gray (N3), thickly to
E 3 R12 95% massive bedded, no odor, widely fractured, no reaction to HCI, no staining,
38103 (91%) with fossiliferous zones
667.6°"" 3
666 82.0 g
665 830 3
ER FD3
3 R3[| 98%
664.g 840 3 (94%)
6634 850 3
6624 86.0
661.G 87.0
660 88.0 3
3 FRul| 4w
6598 %90 (33%)
658_@ 900 3
6574 91.0 E o5
656 9203
6554 930 3
i Iris| ww%
654G %40 3 (40%)
653 95.0 3
652 9.0 3
i 3 FD7
6518 %70 3
650@ 503 R16 |  89%
g E (48%)
649.(; 99.0 E FD4
E E 99.4-100.2 ft Joint, R.D. = 42-44°, very closely spaced, neither ends visible,
DATE STARTED: 5/24/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): B. Terral

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-419

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—f sz 8 ol = & [B&| = N. 339860.44 ft E. 2405278.15 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 748.14 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O

w s |g & |* DESCRIPTION 2
648'% 3 tight; dry and tight or filled, water flow not possible, filling: totally healed,

E 3 R16 89% clean, slightly weathered; surface: slightly rough, slightly weathered.

10103 (48%) Fracture set #3.
647'; 3 53.4-105.25 ft SHALE, moderately hard, fresh, dark gray (N3), thickly to

E 3 massive bedded, no odor, widely fractured, no reaction to HCI, no staining,

3102.03 with fossiliferous zones
646G 7 FD4 100.3-106.24 ft R.D. = 14-59°, very closely to widely spaced, neither ends

E 3 visible; filling: not healed, iron oxide staining, slightly to moderately
645.(5 103.03 weathered; surface: rough, slightly weathered.

3 R17 76%
644 104.05 (39%)
643_(§ 105.0; =

3 E FDo 105.25-106.2 ft SHALE, moderately hard to moderately soft, moderately

3106.03 weathered, pitted, medium dark gray (N4) and dark greenish gray (5GY
642G 3 4/1), massive bedded, no odor, closely fractured, weak reaction to HCI, iron

E 3 oxide staining
641 é 107.03 106.2-108.6 ft SHALE, moderately hard, fresh, dark gray (N3), massive

3 E 100% bedded, no odor, moderately fractured, weak reaction to HCI, no staining,

E 3 @%) | with fossiliferous zones
640@ 108.0§

ER - Bottom of Boring at 108.60 ft.---
DATE STARTED: 5/24/10 NOTES:

DATE FINISHED: 5/26/10
FIELD GEOLOGIST: Adam Meyer
CHECKED BY: Adrianna Semione

DRILLING METHOD: 4-1/4" 1.D. Hollow Stem Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: C. VanVactor
HELPER(S): B. Terral

DRILL RIG: CME-55 (Truck)

HAMMER ID: 955
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

- COORDINATES -
Z x Z o |u w o
f—_’ sz 8 ol = & |& | 2 N. 340403.18 ft E. 2405150.67 ft g
AN 2| sy |FRo| &
E glas |2 z §<”>‘ 2 122] 8 GROUND SURFACE ELEVATION: 778.81 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O g
w o | g = |° DESCRIPTION §
i3 / 7 0.0-1.5 ft Clayey sand, (sc), 80% sand, fine to medium, subrounded, soft
3 ERY 13)4 hardness; 15% fines, low plasticity, low toughness; 5% gravel, medium,
778'(2 10 3 60% subangular, elongated, medium hardness; maximum grain size = 0.3 sc
E 3 inches, moderate brown (5YR 4/4), moist, medium dense
777 20 3 1.5-2.5 ft Interval not sampled
776_(; ; :j'~ * 2.5-4.0 ft Poorly graded sand with clay and gravel, (sp-sc), 50% sand, fine to
330 5 s2 6'(1206)10 [ medium, subrounded, soft hardness; 40% gravel, medium, subangular, flat
E 3 67% S and elongated, medium hardness; 10% fines, low plasticity, low toughness; Sp-s¢
775.8 3 7, maximum grain size = 0.5 inches, moderate brown (5YR 4/4), moist,
E 40 3 N medium dense /
774é 3 4.0-5.0 ft Interval not sampled
350 3 -
3 3 N & 5.0-6.5 ft Poorly graded sand with clay and gravel, (sp-sc), 50% sand, fine to
3 E s3 4(335 [ medium, subrounded, soft hardness; 40% gravel, medium, subangular, flat
773'% 6.0 3 93% S/ and elongated, medium hardness; 10% fines, low plasticity, low toughness; Sp-s¢
3 3 7, maximum grain size = 0.5 inches, moderate brown (5YR 4/4), moist,
3 3 N medium dense /
772.0 3
370 E 6.5-7.5 ft Interval not sampled
771_& E ° A 7.5-9.0 ft Silty gravel with sand, (gm), 50% gravel, fine to medium,
380 3 s4 3{‘:’:,)1)0 .' subangular, soft hardness; 30% sand, fine, subangular, soft hardness; 20%
E E 67% fines, low plasticity, low toughness; maximum grain size = 1.0 inches, gm
770.6 90 E Sl | dusky brown (5YR 2/2), dry, medium dense
ERNE 9.0-10.0 ft Interval not sampled
7608
310.0 3 ) .
E 3 Pl 10.0-11.5 ft Silty gravel with sand, (gm), 55% gravel, fine, subrounded, very Al particles derived
3 E S5 16{2531 .' soft hardness; 25% sand, fine to medium, very soft hardness; 20% fines, from intensely
768'(2 11.0 3 87% medium plasticity, low toughness; maximum grain size = 0.5 inches, pale gm weathered shale
3 3 e | yellowish brown (10YR 6/2), dry, loose
767.@ 120 ; 11.5-12.5 ft Interval not sampled
766.(; ; 14-18-50/4 W o 12.5-13.83 ft Silty gravel with sand, (gm), 55% gravel, fine, subrounded, very
3130 J s6 .' soft hardness; 25% sand, fine to medium, very soft hardness; 20% fines, m
E E 100% medium plasticity, low toughness; maximum grain size = 0.5 inches, pale g
765.0 1 0§ Wil yellowish brown (10YR 6/2), dry, loose
33 13.83-15.0 ft Interval not sampled
7648 7
315.0 3
3 3 S7 15’8% ‘_‘:L 15.0-15.5 ft Silty gravel with sand, (gm), 55% gravel, fine, subrounded, very gm
3 E — soft hardness; 25% sand, fine to medium, very soft hardness; 20% fines,
763'% 16.0 3 medium plasticity, low toughness; maximum grain size = 0.5 inches, pale
3 3 yellowish brown (10YR 6/2), dry, loose
762.0) 0 3 \ 15.5-15.6 ft Interval not sampled I
E ’ E 15.6-19.6 ft SHALE, inclined, moderately soft, moderately weathered, dark
3 3 R1 100% gray (N3) and yellowish gray (5Y 7/2), closely to moderately fractured, no
7618 1503 (15%) | FD6 reaction to HCI
E E 15.6-19.6 ft Joint, R.D. = 30°, very closely to moderately spaced; filling: not
760.G E healed, intensely weathered; surface: slightly rough, intensely weathered;
31904 iron oxide staining in the fractures. Fracture set #F-1.
7594 1R2 19.6-29.6 ft Joint, R.D. = 38°, closely to moderately spaced: filling: not
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REV 1 Final Boring B-420 PROJECT NO. 10-4310

- COORDINATES _|
z V4 Z o |w o | w (]
f—_’ sz 8 ol = & |& [ E N. 340403.18 ft E. 2405150.67 ft g
13 Z| oS |F@
S¢ i k: 52 g8 92/ @ GROUND SURFACE ELEVATION: 778.81 ft » REMARKS
| x| o E rxo| o (2}
w o |3 = |© DESCRIPTION §
E 3 healed, intensely weathered; surface: slightly rough, intensely weathered;
758& 3 iron oxide staining in the fracture. Fracture set #F-2.
32103
578 5503
3 3 R2 84%
3 3 (0%)
756.6E 2303
755'% 2403
754.(? 250 E
753G, 3
326.0 3 FD6
E E 19.6-24.6 ft SHALE, inclined, moderately soft, moderately weathered, dark
752& E gray (N3) and yellowish gray (5Y 7/2), closely to moderately fractured, no
32703 R3 88% reaction to HCI
E 3 (24%) 24.6-29.6 ft SHALE, horizontal, moderately hard, moderately weathered, dark
751.0 3 gray (N3) and yellowish gray (5Y 7/2), closely to moderately fractured, no
3 28'0§ reaction to HCI, iron oxide staining, 10° bedding angle
750G, 3
32003
749-@ 300 E 29.6-34.6 ft SHALE, horizontal, moderately hard, moderately weathered, dark
i3 gray (N3) and yellowish gray (5Y 7/2), very closely to moderately fractured,
3 E no reaction to HCI, iron oxide staining, 10° bedding angle
748 3
% 3103 29.6-34.6 ft Joint, R.D. = 29°, moderately spaced; filling: not healed,
3 E moderately thin clay, intensely weathered, very soft; surface: slightly rough,
747.3 3 intensely weathered. Fracture set #F-3.
33203 Ry | 86%
3 3 (0%)
746.(% 330 E
745.(3 340 E
744-@ 350 ; 34.6-39.6 ft SHALE, horizontal, moderately hard, moderately weathered, dark
33 gray (N3) and yellowish gray (5Y 7/2), very closely to moderately fractured,
3 E no reaction to HCI, iron oxide staining, 10° bedding angle, quartz crystals in
743-(2 360 3 — clay filled fracture at 35.5 ft
E E 34.6-39.6 ft Joint, R.D. = 40°, closely to widely spaced; filling: not healed,
742 3 moderately thin clay, intensely weathered, very soft; surface: slightly rough,
33703 Rrs 92% intensely weathered; fractures also contains quartz crystals. Fracture set
E 3 (0%) #F-4.
7418 3 35.8-38.6 ft Joint, R.D. = 88°, very closely to closely spaced; filling: not
3380 3 healed, moderately thin clay, moderately weathered, very soft; surface:
3 3 slightly rough, moderately weathered; quartz crystals in clay filled the
7408 3 fractures. Fracture set #F-5.
339.0 3
7394 3 R6 39.6-44.6 ft Joint, R.D. = 88°, very widely spaced:; filling: very intensely
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

= - COORDINATES _|
Z x Z o |u w o
f—_’ sz 8 ol = & |& £l 2 N. 340403.18 ft E. 2405150.67 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 778.81 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 weathered; surface: moderately rough, very intensely weathered; very
3 3 intensely fractured and broken, iron oxide staining throughout. Fracture
738'(2 4103 set #F-6.
7374 20 3
3 3 Rre| 6%
3 3 (0%)
736.&E 4303
735.(3 440 E
7349 4503 FD6
7338 7
346.0 3
732'% 47.05 R7 92% 39.6-44.6 ft SHALE, horizontal, moderately hard, intensely weathered, dark
E E (24%) gray (N3) and yellowish gray (5Y 7/2), very closely to closely fractured, no
7318 E reaction to HCI, iron oxide staining, 10° bedding angle
3 480 E 44.6-49.6 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 E gray (N3), closely to moderately fractured, no reaction to HCI, iron oxide
730.6 490§ staining, 10° bedding plane
E 3 44.6-59.6 ft Joint, R.D. = 7°, very closely to moderately spaced; filling: not
3 E healed, very thin clay, intensely weathered, very soft; surface: slightly
729'(2 50.0 3 rough, intensely weathered; fracture filling has bedded quartz crystals.
3 3 Fracture set #F-7.
é E 45.9-48.9 ft Joint, R.D. = 50°, closely spaced; filling: not healed, very thin
728': 51.0 3 clay, intensely weathered, very soft; surface: slightly rough, intensely
E 3 weathered; quartz crystals inbedded in the filling. Fracture set #F-8.
7274 3 49.6-54.6 ft SHALE, horizontal, moderately hard, moderately weathered, dark
35203 R8s | 100% gray (N3) and pale yellowish brown (10YR 6/2), moderately fractured, no
E 3 (24%) reaction to HCI, iron oxide staining, 10° bedding plane
726G 5503 49.6-54.6 ft Joint, R.D. = 7°, closely to moderately spaced; filling: not healed,
E 3 very thin gypsum, slightly weathered, very soft; surface: slightly rough,
3 3 slightly weathered. Fracture set #F-9.
7258 ., 03 50.1-54.5 ft Joint, R.D. = 88°, closely to moderately spaced; filling: not
3 E healed, very thin clay, slightly weathered, very soft; surface: slightly rough,
724& 3 slightly weathered. Fracture set #F-9.
3550 3 FDs 54.6-64.6 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 3 gray (N3) and pale yellowish brown (10YR 6/2), closely to moderately
7234 E fractured, no reaction to HCI, iron oxide staining, 10° bedding plane
356.0 3
722.(2 5703
3 3 RO 100%
E 3 (23%)
7214 58,0 2
720.(3 59.0 ;
7194 3
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [o}
f—f sz 8 ol = & [B&| = N. 340403.18 ft E. 2405150.67 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 778.81 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o | g = |° DESCRIPTION §
E 3 54.6-64.6 ft SHALE, horizontal, moderately hard, moderately weathered, dark
3 3 gray (N3) and pale yellowish brown (10YR 6/2), closely to moderately
718'(2 61.0 3 fractured, no reaction to HCI, iron oxide staining, 10° bedding plane
7178 620 3
3 3 RrRo| 100%
716(; : (&3%) i
"363.0 3
i 3 SC-1, 63.2-64.05 ft.,
7158 640 3 08:30, 05/07/10
714-@ 65.0 ; 64.6-74.6 ft SHALE, horizontal, moderately hard, slightly weathered, dark
E = gray (N3), closely to widely fractured, no reaction to HCI, iron oxide staining
7138 660 E
7128 670 3
7118 660 E
7108 -
369.0 5 68.8-70.1 ft Joint, R.D. = 7°; filling: totally healed, calcite, slightly weathered,
E E RAO 100% moderately soft; surface: slightly weathered. Fracture set #F-11.
709. 700 E (T7%)
7086 10 E
707.(% 720 ; -
706 50 E
705 a0 3
704-@ 75.0 ; 74.6-84.6 ft SHALE, horizontal, moderately hard, slightly weathered, dark
E gray (N3), widely to extremely widely fractured, no reaction to HCI,
3 E fossillized shell fragments throughout, 10° bedding plane
703.6 760 3 75.6-84.6 ft. Rock
3 3 becomes freshly
3 3 weathered
702.0 3
37703 . 76.8-76.9 ft Joint, R.D. = 22°, moderately spaced; filling: not healed, intensely
3 FRM 100% weathered; surface: smooth, planar, intensely weathered; fracture is
3 3 (100%) h g . L
7014 7803 intensely weathered with iron oxide staining. Fracture set #F-10.
700.(3 70,0 ;
600@ 3 FDO
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

- COORDINATES _|
z x Z o |w o | w [o}
f—z sz 8 ol = & [B&| = N. 340403.18 ft E. 2405150.67 ft g
@ =9 2| sy |FRo| &
E elye g z §<”§ R GROUND SURFACE ELEVATION: 778.81 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o | g = |° DESCRIPTION §
E 3 74.6-84.6 ft SHALE, horizontal, moderately hard, slightly weathered, dark
3 3 gray (N3), widely to extremely widely fractured, no reaction to HCI,
698'(2 81.0 3 fossillized shell fragments throughout, 10° bedding plane
6974 620 3
3 3R] 100%
3 E (100%)
696.G 83.0 2
6954 610 E
694-@ 85.0 ; 84.6-94.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
R extremely widely fractured, no reaction to HCI, fossillized shell
3 E fragments,10° bedding plane
693.0) 86.0 2
692'(? 8703 FDO
6914 660 E
690.9 600 E
3 JRr12| 100%
689.0) 9003 (100%)
6834 o1o E
667 000 E
686.0 60 E
685.0 010 3
634-@ 95.0 ; 94.6-104.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
33 extremely widely fractured, no reaction to HCI, fossillized shell fragments
3 E throughout,10° bedding plane
683. 96.0 2
6828 970 3 FDO
3 3 R13| 100%
3 E (100%)
681.0] 8.0 2
680.(; 99.0 ;
6794 3
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
,‘—3: T 80' s 2 |BE| 2 N. 340403.18 ft E. 2405150.67 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 778.81 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w 5 & = [ DESCRIPTION a
E 3 94.6-104.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 extremely widely fractured, no reaction to HCI, fossillized shell fragments
678'(2 101.03 throughout,10° bedding plane
6778 102,03
E 4 R13 100%
3 3 (100%)
676.0 E
3103.03
; E FDO
675'% 104.03
674-@ 105 0; 104.6-114.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
33 very widely fractured, no reaction to HCI, horizontal calcite laminae
3 E throughout, 10° bedding plane
673.0 E
3106.03
672'% 107.0%
671.4 108.03
6708, 3
3109.03
669(; 3 R4 | 100%
F110.03 (100%)
668'% 111.03
667'% 11203
666'% 11303
] ; FDO
665'% 114.03
664-@ 115 0; 114.6-124.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 very widely fractured, no reaction to HCI, fossillized shell fragments
3 E throughout, pyrite at 116.5ft., 10° bedding plane
663.0 3
3116.03
662911703
3 3 R15| 100%
3 3 (100%)
661.0 3
3118.03
660'% 11903
6504 3
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

= - COORDINATES _|
z 4 Z o |w o | w [®]
,(—2:: T 80' s 2 |BE| 2 N. 340403.18 ft E. 2405150.67 ft g
o @ 4 €S > |Fon| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 778.81 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w 5 & = [ DESCRIPTION a
E 3 114.6-124.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 very widely fractured, no reaction to HCI, fossillized shell fragments
658'(2 121.03 throughout, pyrite at 116.5ft., 10° bedding plane
g E FDO
657'(2 122.03
E 4 R15 100%
3 3 (100%)
656.0 E
3123.03
655'% 124.03
654-@ 125 0; 124.6-134.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3773 very widely fractured, no reaction to HCI, fossillized shell fragments
3 E throughout,10 ° bedding plane
653.0 E
3126.03
652'% 127.0%
6514 128.03
Y FE
3129.03
649(; 3 R16 | 100%
G13003 (100%) | FDO
648'% 131.03
647'% 13203
646'% 133.03
645'% 134.03
644@ 135 0; 134.6-144.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
E ’ E very widely fractured, no reaction to HCI, 10 ° bedding plane
643'% 136.03
8429 13703
3 3 R17 | 100%
3 3 (100%)
641.0 =
3138.03
E 3 FDO
640'% 139.03
6304 3
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

= - COORDINATES _|
= x 2 9 W, |y o
,(—3:: T 80' s g & 2 N. 340403.18 ft E. 2405150.67 ft g
AN 2| sy |FRo| &
E elEe |2 z §<”§ 2 12z| GROUND SURFACE ELEVATION: 778.81 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
E 3 134.6-144.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
638(; E very widely fractured, no reaction to HCI, 10 ° bedding plane
"3141.03
637 142,03
3 4 RA7 | 100%
3 3 (100%)
636.0 3
3143.03
635'% 144.03
634-@ 145 0; 144.6-154.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
33 very widely fractured, no reaction to HCI, 10° bedding plane, few fossilized
33 FDo shells at 145.1 ft
633.0 E
3146.03
632'% 147.0%
6314 148.03
6308, 3
$149.03
629(; 3R | 100%
315003 (100%)
628'% 151.03
627'% 1520
626'% 153.03
625'% 154.03
624-@ 155 0; 154.6-164.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
33 very widely fractured, no reaction to HCI, 10° bedding plane, fossiled shells
i 3 FDO throughout
623.0 E
3156.03
6228 15703
3 3 R19 |  100%
E 3 (100%)
621.0 3
3158.03
620'% 159,03
6194 3
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
,(—3:: T 80' s 2 |BE| 2 N. 340403.18 ft E. 2405150.67 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”§ 2 12z| GROUND SURFACE ELEVATION: 778.81 ft P REMARKS
o B 1= gl 0 2ol & a
<X (@]
w 5 & = [ DESCRIPTION a
E 3 154.6-164.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
3 3 very widely fractured, no reaction to HCI, 10° bedding plane, fossiled shells
618'(2 161.03 throughout
6178 162,03
E 4 R19 100%
3 3 (100%) FDo
616.0 E
3163.03
615'% 164.03
614-@ 165 0; 164.6-174.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
33 very widely fractured, no reaction to HCI, 10° bedding plane, trace pyrite at
3 E 165.1 ft, and a nodule (0.5 inches) of calcite at 165.41 ft
613'% 166.03
612'% 167.0;
611.4 168.03
6108, 3
3169.03
609(; 3 R20 | 100%
F170.03 (100%)
608'% 171.03
607'% 17203 FDO
606'% 173.03
605'% 174.03
604-@ 175 0; 174.6-184.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
E ’ E very widely fractured, no reaction to HCI, 10° bedding plane
603'% 176.03
602817703
3 3 R21 100%
3 E (100%)
601.0 3
3178.03
600'% 179.03
500@ 3 FDO
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

- COORDINATES |
z x Z o |w o | w [o}
,(—2:: T 80' s g % [ N. 340403.18 ft E. 2405150.67 ft g
o @ 4 €S > |Fon| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 778.81 ft » REMARKS
o B 1= gl 0 2ol & a
<X (@]
w o |2 DESCRIPTION §
E 3 174.6-184.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
598(; 3 very widely fractured, no reaction to HCI, 10° bedding plane
"3181.03
597@ 16503
E 3 R-21 100%
3 E (100%)
596.G 3
3183.03
595'% 184.03
594-@ 185 0; 184.6-194.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
E = very widely fractured, no reaction to HCI, 10° bedding plane
5038 3
3186.03
E 3 SC-2. 186.1-186.85
3 E ft.,13:50, 05/07/10
592'% 187.03 FDo
5014 188.03
s0d 3
3189.03
539é 3 R2| 100%
$190.03 (100%)
588'% 191.03
587'% 19203
586'% 193.03
585'% 194.03
534-@ 195 0; 194.6-204.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
E ’ E very widely fractured, no reaction to HCI, 10° bedding plane
583'% 196.03
582.(; 3 196.43-196.47 ft Joint, R.D. = 13°; filling: totally healed, moderately thick
$197.03 FDO calcite, fresh, moderately soft; surface: fresh. Fracture set #F-12.
3 3 R23 | 100%
E E (100%)
581.0 E
3198.03
580'% 199.03
5798 3
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APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-420 SHEET 10 OF 12




REV 1 Final Boring B-420

PROJECT NO. 10-4310

- COORDINATES |
z x Z o |w o | w [o}
,(—3:: T 80' s 2 |BE| 2 N. 340403.18 ft E. 2405150.67 ft g
@ =9 2| sy |FRo| &
SHERE z| 882 92/ 9 GROUND SURFACE ELEVATION: 778.81 ft » REMARKS
o B 1= gl 0 2ol & a
<X (@]
w 5 & = [ DESCRIPTION 3
E 3 194.6-204.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
578& 3 very widely fractured, no reaction to HCI, 10° bedding plane
"3201.03
577850203
E 4 R23 100%
3 E (100%)
576850303
E ' E 202.99-203 ft Joint, R.D. = 13°; filling: totally healed, moderately thin calcite,
3 E fresh, moderately soft; surface: fresh. Fracture set #F-13.
5750 3 FDO
3204.03
574-@ 205 0; 204.6-214.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
E = very widely fractured, no reaction to HCI, 10° bedding plane
5738, 3
3206.03
572'% 207.0%
5719 208.03
508,
$209.03
569(; 3 R24 | 100%
321003 (100%)
568'% 211.03
567'% 212,03
566'% 213.03
i3 FDO
565'% 214.03
564-@ 215 0; 214.6-224.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
E ’ E very widely fractured, no reaction to HCI, 10° bedding plane
563'% 216,03
562851703
3 3 R25| 100%
3 E (100%)
561.0 3
3218.03
560'% 219.03
550@ 3
NOTES:
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REV 1 Final Boring B-420

PROJECT NO. 10-4310

- COORDINATES _|
Z o 25 W, |y o
25|z~ (9g| = g |5E| 2 N. 340403.18 ft E. 2405150.67 ft @
o @ 4 €S > |Fon| &
SHERE z §<”§ 2 12z| GROUND SURFACE ELEVATION: 778.81 ft » REMARKS
o B 1= gl 0 2ol & 9
<X | O
“ s |g & |* DESCRIPTION &
E 3 214.6-224.6 ft SHALE, horizontal, moderately hard, fresh, dark gray (N3),
558 é 3 very widely fractured, no reaction to HCI, 10° bedding plane
322103
5578 02203
3 4 R25| 100%
3 3 (oo%) |0
556.0, . 3
3223.03
555'% 224.03
i 3 - Bottom of Boring at 224.60 ft.—
DATE STARTED: 5/5/10 NOTES:

DATE FINISHED: 5/7/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 6" Solid Flight Auger, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B-420 SHEET 12 OF 12




REV 1 Final Boring B-421

PROJECT NO. 10-4310

= - COORDINATES -
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340410.50 ft E. 2405228.92 ft g
AN 2| sy |FRo| &
E eEe | z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 783.85 ft * REMARKS
o B 1= gl 0 2ol & a
<X |9 g
m S5z %2 |- DESCRIPTION §
E 3 % 0.0-0.35 ft Well graded sand with clay, (sw-sc), 90% sand, fine to coarse, sw-sg
3 ERY 1(78? dh subangular, hard hardness; 10% fines, non plastic, no dry strength, no l-m
783G 4 3 039 o’ dilatancy, no toughness; 0% gravel; dark yellowish orange (10YR 6/6) and o
E 3 3 dark gray (N3), dry, no HClI reaction, medium stiff ¢
782.(; E . ! 0.35-0.5 ft Lean clay with sand/silt with sand, (cl-ml), 80% fines, low
3203 o, 6'(1213')17 .' plasticity, no dry strength, no dilatancy, low toughness; 10% gravel, fine to
E 3 73% medium, subangular; 10% sand, fine; dark yellowish brown (10YR 4/2), dry, gm
7810 30 3 . no HClI reaction, medium stiff, with organics
EA E . o 0.5-1.5 ft Silty gravel, (gm), 50% gravel, fine to coarse, subangular, hard
E S 4‘232 .' hardness; 40% fines, low plasticity, no dry strength, no dilatancy, low
7808 4,3 7 530/1 toughness; 10% sand, fine to coarse, subangular, hard hardness; moderate gm
3 3 . yellowish brown (10YR 5/4), moist, no HCI reaction, loose
779(; E 1 1.5-3.0 ft Silty gravel, (gm), 50% fines, medium plasticity, no dry strength, no
350 3 s 11-13-10 dilatancy, low toughness; 40% gravel, fine to coarse, subangular, hard
E E -4 (720:2 hardness; 10% sand, fine to coarse, subangular, hard hardness; moderate mi/m)
778. 3 yellowish brown (10YR 5/4), moist, no HCI reaction, medium dense
"3 6.0 3
E 3 3.0-4.5 ft Silty gravel, (gm), 50% fines, high plasticity, low toughness; 40%
3 3 6-6-5 gravel, fine to coarse, subangular, hard hardness; 10% sand, fine to coarse,
778 53 SO 2171/) subangular, hard hardness; moderate yellowish brown (10YR 5/4), moist,
3 g ° no HCI reaction, medium dense, trace roots
776& 3 4.5-6.0 ft Silt with sand/elastic silt with sand, (ml/mh), 80% fines, high
380 3 3-34 plasticity, low toughness; 10% gravel, fine, subangular, hard hardness; 10%
3 3 56 1 (%)0/ sand, fine, subangular, hard hardness; moderate yellowish brown (10YR
775& 3 ’ 5/4), moist, no HCI reaction, very stiff
E 90 E 6.0-14.3 ft SHALE, very soft to hard, decomposed, moderate yellowish brown
E 3 5-9-11 (10YR 5/4) with medium dark gray (N4), no reaction to HCI, dry to moist,
748,03 87 é%(g) iron oxide staining, thin layers of clay/silt with low toughness and low
34 ° plasticity
7738 4103 7817
E 3 S8 (25)
3 3 67%
772G 120 3
: ; 8-18-45
3 1 s9 63
771'(2 130 3 s()3°/l
7705 E 70-5074
L 3 s-10
E 14.0 E 38%
i3 14.3-15.0 ft Interval not sampled
7698 150 3
3 3sn 5055 15.0-15.4 ft SHALE, very soft to hard, decomposed, moderate yellowish
3 E ' brown (10YR 5/4) with medium dark gray (N4), no reaction to HCI, dry to
768.8 460 3 moist, iron oxide staining, thin layers of clay/silt with low toughness and low
E 3 plasticity
767.& 3 15.4-23.2 ft SHALE, soft to moderately hard, intensely weathered, dark
31703 yellowish brown (10YR 4/2) with medium dark gray (N4), very closely to
3 3 R 100% moderately fractured, no reaction to HCI, iron oxide staining
766 . 3 (25%) | Fps 15.6-23.7 ft R.D. = 31-36°, very closely to moderately spaced; surface: rough,
31803 planar, intensely weathered; iron oxide staining.
E E 16.6-23 ft R.D. = 52-56°, very closely to moderately spaced; surface: rough,
3 3 planar, intensely weathered; iron oxide staining.
7658 19 3
E 3 19.1-19.6 ft R.D. = 62°, closely spaced; surface: rough, planar; iron oxide
7640 3 R2 staining.
DATE STARTED: 5/4/10 NOTES:

DATE FINISHED: 5/5/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 3-7/8" O.D. Tri-cone Roller Bit, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B421 SHEET 1 OF 6




REV 1 Final Boring B-421

PROJECT NO. 10-4310

= - COORDINATES _|
z x Z o |w w o
f—_’ sz 8 ol = & |& £l 2 N. 340410.50 ft E. 2405228.92 ft g
@ =9 2| sy |FRo| &
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 783.85 ft P REMARKS
o B 1= gl 0 2ol & a
<X | O
w s |g & |* DESCRIPTION 2
E 3 15.4-23.2 ft SHALE, soft to moderately hard, intensely weathered, dark SC-1, 19.8-20.35ft,
E 3 yellowish brown (10YR 4/2) with medium dark gray (N4), very closely to 5/4/10 1300
7638 5103 moderately fractured, no reaction to HCI, iron oxide staining
7628 ,, 3
373 R2 100% 99 1-92 —ano . . .
3 3 (30%) 1-22.75 ft RD = jO , mpderately spaced; surface: rough, planar, intensely
3 E weathered; iron oxide staining.
7618 5303
; ; 23.2-31.6 ft SHALE, soft to moderately hard, moderately weathered, medium
760.0 3 dark gray (N4) with dark yellowish brown (10YR 4/2), very closely to
3240 3 moderately fractured, no reaction to HCI, iron oxide staining
E 3 23.8-31.7 ft R.D. = 52-56°, very closely to moderately spaced; surface: rough,
7598 0 E FD6 planar; iron oxide staining.
7588 56,0 3
757.8 E R-3 92%
E 27.0 E (10%)
756@ 28.0 ;
7558 9.9 :
7548 5, :
E E 30.3-30.4 ft R.D. = 32°; surface: rough, planar.
7538 3103
752.@ 220 ; R-4 83% 31.6-33.1 ft SHALE, soft to moderately hard, intensely weathered, dark
33 (29%) yellowish brown (10YR 4/2) with medium dark gray (N4), very closely to
E 3 moderately fractured, no reaction to HCI, iron oxide staining
751.¢ 534 3 31.9-36.1 ft R.D. = 10°, moderately to widely spaced; surface: smooth,
EI planar.
750& E 33.1-43.7 ft SHALE, very soft to moderately hard, intensely to very intensely
33403 weathered, moderate brown (5YR 4/4) with medium gray (N5), very closely
E 3 FD6 to closely fractured, no reaction to HCI, iron oxide staining
749.G E 34.4-34 .8 ft R.D. = 75°; filling: very thin clay; surface: smooth, planar.
$3503 34.8-44.4 ft R.D. = 52-56°, very closely to widely spaced; surface: rough,
3 E planar.
7488 36 E
747'(; 370§ R-5 88% 36.5-37.5 ft R.D. = 32-36°; surface: rough, planar; iron oxide staining.
37 3 (42%)
746.(; E
33803 37.85-38.25 ft R.D. = 70°; filling: moderately thin clay, slightly weathered;
E E surface: slightly weathered; moderately thin quartz crystals.
7458 39 E
74 4_(; E R-6 FD8 39.4-44 4 1t Bedding plane separation, R.D. = 10°, very closely to closely
DATE STARTED: 5/4/10 NOTES:

DATE FINISHED: 5/5/10

FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 3-7/8" O.D. Tri-cone Roller Bit, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-421

PROJECT NO. 10-4310

= - COORDINATES _|
Z x £ o W, |y o
f—_’ sz 8 ol = & [B&| = N. 340410.50 ft E. 2405228.92 ft g
AN 2| sy |FRo| &
SHERE z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 783.85 ft » REMARKS
o B 1= gl 0 2ol & a
<X | O
u s |g & |* DESCRIPTION 2
E 3 spaced; surface: rough, planar; iron oxide staining.
7438 41 0 :
742-% 420; R-6 96%
R o |°
18 430 33.1-43.7 ft SHALE, very soft to moderately hard, intensely to very intensely
E 3 weathered, moderate brown (5YR 4/4) with medium gray (N5), very closely
740(; E to closely fractured, no reaction to HCI, iron oxide staining
3440 3 43.7-49.2 ft SHALE, moderately hard, moderately to slightly weathered,
3 E medium dark gray (N4) with dark yellowish brown (10YR 4/2), very closely
7390 3 to moderately fractured, no reaction to HCI, iron oxide staining
E 45'0§ 44.7-47.8 ft Bedding plane separation, R.D. = 10°, very closely to moderately
3 E spaced; surface: smooth, planar; trace clay along few beddding planes.
738.4 3 45.2-46.1 ft R.D. = 36°, moderately spaced; filling: partly healed, moderately
E 46'0§ thin quartz, slightly weathered; surface: rough, planar, slightly weathered;
E 3 only one of fractures in the interval contains quartz crystals.
7378 .03 R7 | 100%
E 47.0 E (18%)
736.: E
% 48.0 3 47.8-49.2 ft R.D. = 82°, closely spaced; surface: rough, planar, slightly
3 E weathered.
7368 4q0 2
; E 49.2-59.4 ft SHALE, moderately hard to hard, slightly weathered, dark gray
7348, E (N3), closely to moderately fractured, no reaction to HCI, iron oxide staining
E E 49.2-59.1 ft Bedding plane separation, R.D. = 10°; surface: smooth, planar,
3 E slightly weathered; iron oxide staining.
7338 51 3 50.2-57.4 ft R.D. = 36°; surface: rough, planar, slightly weathered.
732G )03 RS | 100%
E 52.0 : (44%) FD6
7318 5.0 :
7308 54 0 3
7298 o :
7285 ; 55.4-58.4 ft R.D. = 56°, moderately to widely spaced; surface: rough, planar,
"356.0 3 slightly weathered; iron oxide staining.
7274 E R-9 | 100%
E 57.0 : (60%)
7268 g :
725@ 59.0 E
724_(; E R-10 FD5 59.5-70 ft Bedding plane separation, R.D. = 10°, very closely to widely
DATE STARTED: 5/4/10 NOTES:

DATE FINISHED: 5/5/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 3-7/8" O.D. Tri-cone Roller Bit, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-421

PROJECT NO. 10-4310

—_ COORDINATES _|
z x Z o |w w [o}
f—_’ sz 8 ol = & |& £l 2 N. 340410.50 ft E. 2405228.92 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 783.85 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 spaced; filling: totally healed, calcite, slightly weathered; surface: smooth,
3 3 planar, slightly to slightly weathered; most are defined by calcite laminae,
723-% 61.0 3 few show no calcite with iron oxide staining.
7228 ¢ o 3
373 R-10| 100%
3 3 (54%)
218630 E
720.(% 64_05 o5
7198 g5 :
7188 6.0 :
7179 E R-11| 100%
E 67.0 E (©2%)
716.0 68_05
7158 g9, :
E 3 FD6
714'% 70.0 3 59.6-60.1 ft R.D. = 36°, moderately spaced; surface: rough, planar, slightly
E E weathered; iron oxide staining.
713 é 3 59.4-70.0 ft SHALE, moderately hard to hard, fresh to slightly weathered,
37103 dark gray (N3), closely to moderately fractured, no reaction to HCI, zone
3 3 from 68.1-70.0 ft. shows moderately to slightly weathered zones, presents
28, 3 . quartz crystals
37203 R-2 (1.23/") 62.3-65.8 ft R.D. = 85°, widely spaced; surface: rough, planar, slightly
3 E ° FD4 weathered; iron oxide staining.
711 é 3 63.2-63.8 ft R.D. = 75°; surface: rough, planar, slightly weathered; iron oxide
37303 staining.
E 3 65.2-74 ft R.D. = 56°, widely to very widely spaced; surface: rough, planar.
710 740 E 70.0-74.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3),
E R moderately to very widely fractured, no reaction to HCI, trace calcite and
3 E pyrite replaced shells
709.04 750§ 72.9-72.91 ft Bedding plane separation, R.D. = 10°; surface: smooth, planar.
373 SC-2, 74.95-75.6ft
E E 74.4-89.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3), extremely 5 /5} 10 1415 ’
3 3 widely to very widely fractured, weak reaction to HCI, increase in HCI
708'(2 76.0 3 reaction with depth, calcite replaced shell casts, pyrite replacing calcite
E E (secondary)
707.9 JR-13|  100%
E 77.0 3 (100%) FD1
706.(; E
E 78'0§ 77.9-78.6 ft R.D. = 56°; surface: rough, planar.
705@ 79.0 E
704.(§ ; R-14 FDO
DATE STARTED: 5/4/10 NOTES:

DATE FINISHED: 5/5/10

FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 3-7/8" O.D. Tri-cone Roller Bit, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B421 SHEET 4 OF 6




REV 1 Final Boring B-421

PROJECT NO. 10-4310

= - COORDINATES _|
Z x Z o |u w o
f—f sz 8 ol = & |& E E N. 340410.50 ft E. 2405228.92 ft g
@ Z| 5 |[Fo
E Sles |z z §<”>‘ 2 12z| GROUND SURFACE ELEVATION: 783.85 ft P REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 74.4-89.4 ft SHALE, moderately hard to hard, fresh, dark gray (N3), extremely
3 3 widely to very widely fractured, weak reaction to HCI, increase in HCI
703G g4 3 reaction with depth, calcite replaced shell casts, pyrite replacing calcite
E 3 (secondary)
702G 5, 3
373 R-14|  100%
E 3 (100%)
018 g30 E
7008 g, E
699.0 85_05 FDO
698 g5 ) :
697.4 E R-15| 100%
E 87.0 E (100%)
3 3 87.3-90.9 ft Bedding plane separation, R.D. = 10°, closely spaced; filling:
696.8 g5 3 totally healed, moderately thin calcite and pyrite, fresh; surface: fresh.
695 g9 :
504 é ; 89.4-95.5 ft SHALE, moderately hard to hard, fresh, dark gray (N3), extremely
"390.0 3 widely to very widely fractured, weak reaction to HCI, increase in HCI
E E reaction with depth, calcite replaced shell casts, pyrite replacing calcite
693_(§ . E (secondary)
692G ., JR-16| 100%
3920 3 (100%) FD1
E 3 92.2-92 4 ft R.D. = 56°; filling: partly healed, very thin calcite, fresh; surface:
691. g3 3 rough, planar, fresh.
6908 g, 0 3
6898 g5 :
638_(; ; 95.5-100.7 ft SHALE, moderately hard to hard, fresh, dark gray (N3), very
396.0 5 widely fractured, weak reaction to HCI, trace calcite replaced shell casts and
E E pyrite replacing calcite (secondary)
687.8 o, o R17 | 100%
E 97.0 3 (100%) FDO
686 gg :
685@ 99.0 E
6sa@ 3R FD1
DATE STARTED: 5/4/10 NOTES:

DATE FINISHED: 5/5/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 3-7/8" O.D. Tri-cone Roller Bit, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931
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REV 1 Final Boring B-421

PROJECT NO. 10-4310

_ COORDINATES o
z 4 Z o |w w o
o_ -9 | = g |5 | = N. 340410.50 ft E. 2405228.92 ft Q
o Z| £0- |FO| &
SHERE z §<”§ FCHE: GROUND SURFACE ELEVATION: 783.85 ft » REMARKS
o B 1= gl 0 2ol & 9
<X (@]
w o |2 DESCRIPTION &
E E R18|  100% | FD1 99.85-101.15 ft R.D. = 56°; surface: rough, planar.
5 3 100% t
683'% 3 L ---- Bottom of Boring at 100.70 ft.----
DATE STARTED: 5/4/10 NOTES:

DATE FINISHED: 5/5/10
FIELD GEOLOGIST: Adrianna Semione
CHECKED BY: Jennifer Ostrowsky

DRILLING METHOD: 3-7/8" O.D. Tri-cone Roller Bit, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: J. Williams
HELPER(S): R. Hinkle

DRILL RIG: Diedrich D-120 (ATV)

HAMMER ID: 931

BORING NO. B421 SHEET 6 OF 6




REV 1 Final Boring B-422

PROJECT NO. 10-4310

—_ COORDINATES -
Z x £ o W, |y o
f—_’ S|Ee 8 ol = & [B&| = N. 339721.35 ft E. 2405472.52 ft g
@ =9 2| sy |FRo| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 724.95 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |3 = |© DESCRIPTION §
E 3 0.0-1.5 ft Silty sand, (sm), 60% sand, fine; 30% fines, medium plasticity, low
3 ERY Zéf toughness; 10% gravel, fine to medium, subangular, elongated, hard
724 10 3 60% hardness; maximum grain size = 0.005 inches, moderate brown (5YR 4/4), sm
E 3 dry, loose, homogeneous, fines are silty clay
723_(§ 20 ; 1.5-2.5 ft Interval not sampled
722(§ ; 2.5-4.0 ft Silty sand, (sm), 60% sand, fine to medium; 30% fines, medium
430 3 S92 14{12;24 plasticity, low toughness; 10% gravel, fine to coarse, subangular, flat and
3 3 100% L elongated, hard hardness; maximum grain size = 0.08 inches, pale brown sm
71 é E i (5YR 5/2), moist, dense, homogeneous, fines are silty clay, moderate
5404 N\ brown (5YR4/4) /
3 3 4.0-5.0 ft Interval not sampled
7206 50 3 .
E 3 5.0-6.5 ft Poorly graded sand with silt and gravel, (sp-sm), 50% sand, fine to
3 E 3 17@?;21 coarse; 40% gravel, fine to medium, subangular, flat and elongated, hard sp-
7198 6.0 3 87% - hardness; 10% fines, medium plasticity, low toughness; maximum grain sm
E 3 size = 0.5 inches, moderate brown (5YR 4/4) and pale red (10R 6/2), dry,
3 3 N dense /
7189 7.0 3 6.5-7.5 ft Interval not sampled
717(; E ° 7.5-9.0 ft SILTY, CLAYEY GRAVEL WITH SAND, (GC-GM), 49% gravel, fine
4 80 3 s4 11{1525 .' to coarse, subangular, flat and elongated, hard hardness; 33% sand, fine to Go.
3 E 100% coarse; 18% fines, low plasticity, low toughness; maximum grain size = 1.0 GM
716& 00 3 . inches, light brown (5YR 5/6) and yellowish gray (5Y 7/2), dry, dense
E = 9.0-10.0 ft Interval not sampled
716.8 10,0 2
E 3 10.0-11.5 ft ST-1 10.0-11.5 ft. ST-1,
E Ep 5000 psi, sample
7148 1103 93% too far down in
3 3 sampler to
S g 11.5-13.0 ft SILTY, CLAYEY GRAVEL WITH SAND, (GC-GM), 49% gravel, describe
31209 o, 10&%”’ .' fine to coarse, subangular, flat and elongated, hard hardness; 33% sand, Go
3 E 87% fine to coarse; 18% fines, low plasticity, low toughness; maximum grain size GM
712& 1305 . = 1.0 inches, medium gray (N5), dry, dense
E s o%s - Decomposed shale
E E - 13.0-15.0 ft Interval not sampled starts at 12.9 ft
7118 140 3
7108 15.05
3 3s6 | 508 15.0-15.4 ft Well graded sand, (sw), 70% sand, fine to medium; 20% fines, sw
E E 100% medium plasticity, low toughness; 10% gravel, fine to medium, subangular,
709.8 16.0 3 flat and elongated, hard hardness; maximum grain size = 0.08 inches,
E 3 medium gray (N5) and light brown (5YR 5/6), dry, strong HCI reaction, fines
3 E are silty clay, moderate brown (5YR 4/4) and medium brown (5YR 5/6)
708.17.03 | 15.4-16.0 ft Interval not sampled |
E 3 16.0-20.5 ft SHALE, moderately hard, intensely weathered, grayish blue (5PB
70781803 R-1 100% 5/2), moderately fractured, no reaction to HCI, dry, shell fossil at 18.5 ft
3 E (90%) FD3 16.4-20.5 ft Fracture zone, R.D. = 70°, closely to moderately spaced, both
E 3 ends visible, slightly open; dry, tight or filled, no flow, filling: not healed, very
706.8 19.0 3 thin calcite, slightly weathered, moderately hard; surface: rough, slightly
E E weathered. Fracture set #F-1.

DATE STARTED: 4/8/10
DATE FINISHED: 4/9/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Adrianna Semione

DRILLING METHOD: 2-15/16" O.D. Tri-cone Roller Bit, NQ
DRILLING CO. Terracon

NOTES:

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-422

PROJECT NO. 10-4310

—_ COORDINATES _|
z x Z o |w o | w o
f—f sz 8 ol = & [B&| = N. 339721.35 ft E. 2405472.52 ft g
o @ 4 €S > |Fon| &
E 258 |2 z §<”>‘ M CEAR GROUND SURFACE ELEVATION: 724.95 ft » REMARKS
o B 1= gl 0 2ol & a
<X |9 g
w o |a = |* DESCRIPTION §
i 3R
7045 3 20.5-30.5 ft SHALE, moderately hard, fresh, grayish blue (5PB 5/2), closely to
42103 moderately fractured, no reaction to HCI, iron oxide staining
E 3 20.5-20.7 ft Joint, R.D. = 70°, closely to moderately spaced, one end visible,
703.8 22,0 3 slightly open; dry, filling: very thin, slightly weathered, moderately hard;
E 3 surface: slightly rough, slightly weathered. Fracture set #F-2.
702-@ 23.05 R-2 100%
3 ; (88%)
701-@ 24.0 E
700.(§ 25.0 ; Fb3
699.(5 26.0 ;
E 3 26-29.35 ft Joint, R.D. = 70°, closely to moderately spaced, both ends visible,
3 3 slightly open; dry, filling: moderately thin, slightly weathered, moderately
698.G 27.0 3 hard; surface: slightly rough, undulating, slightly weathered. Fracture set
3 3 #F-3.
697.3 2803 R3 95%
3 3 (87%)
696.(% 29.0 ;
695.(; 30.0 ;
6945 E 30.5-35.5 ft SHALE, moderately hard, fresh, grayish black (N2), closely to
32193 widely fractured, no reaction to HCI, iron oxide stainin
33103 idely fractured tion to HCI, i ide staining
693-@ 320 E D3
692-@ 33.05 R4 100%
E 3 (86%)
6914 34.0 3
690.G35.0 E 34.8-35.2 ft Joint, R.D. = 37°, closely to moderately spaced, both ends visible,
3 3 slightly open; dry but shows evidence of flow, filling: not healed, moderately
3 E thin clay, slightly weathered, soft; surface: slightly rough, undulating, slightly SC-1, 35.5-37.0 ft,
689.4 36.0 3 weathered. Fracture set #F-4. 15:45, 4/8/10
E 3 35.5-40.5 ft SHALE, moderately hard, fresh, grayish black (N2), very widely
633_@ 37.0 3 fractured, no reaction to HCI
i 3 FD1
3 3 R5 99%
687.638.0 3 (99%)
686-@ 39.0 ;
DATE STARTED: 4/8/10 NOTES:

DATE FINISHED: 4/9/10
FIELD GEOLOGIST: Jason Lucey
CHECKED BY: Adrianna Semione

DRILLING METHOD: 2-15/16" O.D. Tri-cone Roller Bit, NQ
DRILLING CO. Terracon

APPROVED BY: Rolando Benitez

DRILLER: S. Silverman
HELPER(S): J. Tousley

DRILL RIG: CME-55 (Track)

HAMMER ID: 340665
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REV 1 Final Boring B-422

PROJECT NO. 10-4310

- COORDINATES a
z 14 2 o W, |y 2
2olz=(0g| = € |BE| 2 N. 339721.35 ft E. 2405472.52 ft Q
o % Z| e |Foo| &
HIIEE £82 02 GROUND SURFACE ELEVATION: 724.95 ft » REMARKS
o B 1= gl 0 2ol & 9
<X |9 g
w o | g = |° DESCRIPTION §
i 3RS
684é § 40.5-50.5 ft SHALE, moderately hard, fresh, grayish black (N2), very widely
4 41-0§ FD1 fractured, no reaction to HCI, iron oxide staining, trace fossils
6830 420 3
682.0 407 re 96%
ER (96%)
6818 44.0 3
680.6} 45,0
6790 46.0 3
6783 47.0 3
67734803 R7 | 100%
E E (95%)
676.4 490 3
6758500 3
674(; E 50.5-55.5 ft SHALE, moderately hard, fresh, grayish black (N2), very widely
E 51.0§ FDO fractured, no reaction to HCI
6734 520 3
672.@ 53.05 R-8 100%
E 3 (100%)
6714 54.0 3
6708 55.0 3
669(; E 55.5-65.5 ft SHALE, moderately hard, fresh, grayis