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URS Corporation

WELL BORING LOG

SLDA MW Boring Logs (Completed)

BORING NO: MW-47
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474769.62 E 1460063.55
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.2'
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 09/23/03
DIA. 4.25" 2" DATE FINISHED: 09/23/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Scott McCabe
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
1
Continous samples not collected due to
proximity to MW-52. See MW-52 boring
log for 0-8' soil descriptions.
5
- .0-15.0' Si ML/CL
1 ss 5 8 50.0% Gray 8.0'-15.0" Silty CLAY/Clayey SILT D | ND ND Dry
10 12 | 17 Lt. Brown -with reddish brown mottles
14 | 15
2 SS 50.0%
19 | 24
3 SS 21119 NR
23 | 32
15 4 ss 26 | 21 NR
61 | 50/2 Lt. Purple 15.0' Weathered SHALE
(consistency of clay)
viv| 6y v
End of Boring at 17.8'.
20
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
ND - Not Detected Above Background NR - Not Recorded PROJECT NO. 11173233.00000
Augered to 17.8' and installed 2" PVC well as per Bill Frederick (USACE) and workplan. BORING NO. MW-47
5/11/2004 MW-47




URS Corporation

WELL BORING LOG

BORING NO: MW-50
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475062.59 E 1460107.73
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 899.1'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 11/07/03
DIA. 4.25" 2" 25" DATE FINISHED: 11/18/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
1 1 ss 1 1 M7% DIT. To Very 0'-0.3" Clayey TOPSOIL, organic CL 00ls5| 8440 Dry
1 3 Light Soft 0.3'-4.6" SILT, some clay
2 ss 3 5 16.7% Brown Ve.ry Possible sandstone cobble in ML 00l na NA
12 | 12 Brown Stiff shoe
> =z%| 3 SS 8 |39 100.0% 0.0(4.0| 8198
- —] 50/4 Hard ]4.6'-15": Weathered sandy SILTSTONE -
- = 4 ss 50/4 100.0% to Medium |platy, iron staining, weathered in place 00ls0l esaa
= — Hard Mudstone/siltstone, some fine shale and
- = 5 ss 39 | 78 100.0% sandstone gravel nalaol 8150
10 |- — 50/2
; 6 SS 28 | 5012 100.0% NA|4.0| 7500 v
- v
- — | Lt. Gray Sandstone chips and Auger refusal @12',
- — reamed w/ 7.875" roller bit to 15' BGS
15 === v
- " A 4 Medium| Medium [15.3'-27": SHALE, moderately weathered, |V.Broken
B ] Gray Hard with very thin (black) laminae
- 1C1] HQ | 24] 48| 50.0% 0.0 [ NA'| 9900 -
B 1 (15.3-20.1') 33.0% 12300
20 |- ] '
25 | Jc2| Ha | 9.8]100( 98.0% 0.0| NA| 10700 -
K ] (20.1-30.1) 32.0% 11500
B i v
27'-30.1": Grades to very fine
SANDSTONE with black shale laminae
30 v v
’ Medium [ 30.1-30.7- SHALE _ Broken
Dark 30.7'-31.4": Very fine SANDSTONE
HQ | 5.0] 5.0 100.0% | Gray 31.4'-35.1": SHALE, with very fine 0.0 [ NA | 10300 -
(30.1-35.1) 72.0% sandstone laminae 12000
35 v v
$ End of Boring at 35.1' BGS
Comments: Boring Advanced w/ track mounted CME-850
NA - Not Obtained due to Malfunction of Meter Overburden Backgrounds: uR = 3-6 JPROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 15' BGS FIDLER = 8050-9500 |BORING NO. MW-50
2" PVC Well Installed
SLDA MW Boring Logs (Completed) 5/11/2004 MW-50




URS Corporation WELL BORING LOG
BORING NO: MW-51
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474892.83 E 1460685.09
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.7'
DATE | TIME LEVEL TYPE |TYPE Steel SS HQ DATE STARTED: 11/18/03
DIA. 6" 2" 25" DATE FINISHED: 11/19/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
1 Y WoH|WoH Dark V 0'-0.3": TOPSOIL i CL D
1] ss 14— 56.3% | o e . organic 00|40/ 8680 v
WoH| 1 Brown Soft 0.3'-4": Clayey SILT
2 ss 7 7 55.0% Gray Stiff 0.95": with mottling & fine glravel ML 00l3s| 8570
3 3 appears to be weathered siltstone
5 ss 2 4 55.0% Light 4'-6": SILT, trace clay, platy 00la0l 9240
9 11 Gray v
ss 15| 21 75.0% Medium [6'-10": Weathered SILTSTONE - some 00l3s| s270
37 |50/ Hard sandy shale partings, crumbly
m SS 42 | son 100.0% NA|3.5| 8850
40 | 50/0 10'-15.8": Fine SANDSTONE
ss 26.0% ne NA[NA| NA v
HQ 2.9'3.0 98.0% Broken| 0.0 | 5- | 12020 -
15 (13-16') 63.0% 7.0 13010
' 15.8'-16": sandy SHALE
16'-20": Fine SANDSTONE
20
HQ | 9.8110.0] 98.0% 20'-20.9": sandy SHALE 0.0 5-1] 11700 -
(16'-26") 74.0% 20.9'-23.8": Fine to medium SANDSTONE 7.0] 13200
25 23.8'-25.8" sandy SHALE
' 25.8'-36": Fine to Medium SANDSTONE
subangular fracture at 25.5', horizontal
fractures between facies changes
30
HQ |[10.0]10.0] 100.0% 0.0 5-] 10300 -
(26'-36") 73.0% 8.0 13401
35
v v v
? End of Boring at 36' BGS
Comments: Boring Advanced w/ track mounted CME-850
NA - Not Obtained due to Malfunction of Meter PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 13' BGS 2" PVC Well Installed BORING NO. MW-51
WoH = Weight of Hammer
SLDA MW Boring Logs (Completed) 5/11/2004 MW-51




URS Corporation WELL BORING LOG
BORING NO: MW-52
PROJECT: SLDA SHEET: 10f2
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474767.91 E1460081.72
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 921.9'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/15/03
9/16/2003|  8:15 2.58 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 09/30/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
Dk. B '-0.75": i
1 ss 1 1 46.0% rown| Loose 0'-0.75": Clayey TOPSOIL', organic 0.0 Dry
1 2 to to 0.75'-3.9": sandy SILT, grading to clayey ML
6 10 Light Medi dy SILT
ss 100.0% | -9 edium Sanqy oL 1 0.0
11| 10 Brown Dense 3.9'-4.5": silty SAND, trace (f) rounded to SM
5 ss 3 5 75.0% sub rounded gravel 0.0
7 10 Gray 4.5-5.3" SILT & CLAY ML/CLy
ss 15 | 14 54.0% 5.3'-6.2" sandy SILT, trace fine gravel | ML 0.0
131 8 w/ sand & gravel SM/
ss L1100 5 p 6.2'-8.5" SAND & SILT, w/ angular shale | ML 0.0 v
. 0 .
10 14 | 21 fragments .| 13900 to Wet
5| 9 Reddish 8.5'-12.4": Weathered SHALE/ ™1 15500
''''''''''' 6 SS 45.8% ’ O 0.0
— 13 | 14 ’ Gray & v CLAYSTONE, iron staining, fine sandy silt
_____ 9 | 14 Black Dense
7 SS 37.5% 0.0
17 | 20 ° 12.4-19.5: Transitions to weathered ML/CL v
15 |% 8 ss 30 | 34 68.8% Very CLAYSTONE, some shale partings 0.0 Dry
. (] .
50/4 Dense highly weathered @ 16'-18'
9 SS S0 | son 100.0% 0.0
50/4 Gray/B
N 10| ss 100.0% | " 0.0 v
A 4
=] Reddish| Very |19.5'-24.5": Alternating CLAYSTONE & V. Broken
e HQ 92.0% |[Brownto[ Softto [SILTSTONE w/ irregular sandstone
C1](19.5-| 46| 50| 39.0% |BlueGreen Soft veining from 23.5'-24.5'
m——— 24.5)) Medium
25 . Blue Hard
Green 24.5'-27": CLAYSTONE w/ trace fine
HQ 100.0% sand & silt
(24.5'-1 5.0] 5.0 | 50.0% v 27'-35": SILTSTONE w/ 0.25" faint
29.5)) Hard banding, irregular "hackly" fractures
30 . @ 2'-4" intervals v
Medium Broken
Gray
(2|-9|Q5' 971 10 97.0% 33'-35": 2" fine sandstone beds
39.5) 90.0%
35 o —
_____ = v
L= v
Comments: Boring Advanced w/ track mounted CME-850
** - ND: None Detected Above Background Levels PROJECT NO. 11173233.00000
BORING NO. MW-52
6" Diameter Steel Casing set @ 19.5' BGS 2" PVC Well Installed
SLDA MW Boring Logs (Completed) 5/11/2004 MW-52




URS Corporation

WELL BORING LOG

BORING NO: MW-52
PROJECT: SLDA SHEET: 20of2
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474767.91 E1460081.72
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 921.9'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/15/03
9/16/2003|  8:15 2.58 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 09/30/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY:
DESCRIPTION
SAMPLE REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
Medium Hard |35'-39.7": sandy SILTSTONE w/ fine sand |Broken
HQ 97.0% | Gray laminae lenses
(29.5'-] 9.7 110.0 90.0%
39.5) 39.7'-40"; SANDSTONE - fine grained
40 ’ well cemented
Dark 40'-43": Grades to silty SHALE w/ planar Lost 200
HQ 100.0% | Gray partings gallons @
(39.5'-| 5.0 5.0 [ 100.0% |Medium 43'-44.5": SILTSTONE w/ (f) sandstone 40' BGS
44.5) Gray v laminae
I - Y
End of Boring @ 44.5' BGS
50
55
60
65
70
Comments: Boring Advanced w/ track mounted CME-850
** - ND: None Detected Above Background Levels PROJECT NO. 11173233.00000
BORING NO. MW-52

6" Diameter Steel Casing set @ 19.5' BGS

2" PVC Well Installed

SLDA MW Boring Logs (Completed)

5/11/2004

MW-52 (2)




URS Corporation WELL BORING LOG
BORING NO: MW-53
PROJECT: SLDA SHEET: 10f2
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474883.38 E 1460681.58
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.7'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 11/09/03
11/11/2003|  14:00 47.8 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 11/09/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
0'-13': See Boring Log for MW-51
5
10
HQ 2.7‘2.7 100.0% | Light Hard 13'-39.8": Fine grained SANDSTONE Broken 6-| 10210 -
15 (13-15.7") 52.0% Gray 13.5'-14.5". vertical fractures 0.0 11| 10608
. and rubble with iron staining
Frequent horizontal fractures
20 HQ | 9.9]110.0] 98.5% Some evidence of weathering 00| 7-| 9888 -
(15.7-25.7) 62.0% between fractures. Some 8.0 10250
Interbedded SILTSTONE. Iron
Staining evident between
fractures
25 24'-25": Shaly
4
29.5": Vertical fracture with
30 iron staining
HQ |10.3]10.3| 100.0% 30.5'-30.8": Rubble zone. Iron 0.0] 8.0 9980 -
(25.7'-36") 62.0% staining throughout. Transitions 10150
to and from silty sandy SHALE.
35 v v v v
Comments: Boring Advanced w/ track mounted CME-850
PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 13' BGS 2" PVC Well Installed BORING NO. MW-53
Borehole grouted from 62' to 71' BGS
SLDA MW Boring Logs (Completed) 5/11/2004 MW-53




URS Corporation

WELL BORING LOG

BORING NO: MW-53
PROJECT: SLDA SHEET: 20of2
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474883.38 E 1460681.58
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.7'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 11/09/03
11/11/2003|  14:00 47.8 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 11/09/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY:
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY| MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
] 2] C3| HQ 10%0.3 100%/ 62%| Light Hard 13'-39.8" Fine grained SANDSTONE with |Broken
Gray shale Banding
40 i i
- C4| HQ [10.1§10.1| 100.0% | Dark Medium [39.8'-71': SHALE - silty, highly fractured 0.0 6-] 10235 -
- (36-46") 73.0% | Gray to Hard along bedding, very fractured at 40.5' 11| 10445
- Black 41.9'-45.8" sandy SHALE
B Transitions to Predominantly
45 I SHALE @ 45.8'
B ’ v
::: Hard
50 |-
[ C5| HQ [ 9.9]10.0] 99.0% 0.0 8-] 9630 -
K (46'-56") 92.0% 11| 9903
55 [ v
[ ’ Black
60 [
[ Cé| HQ [ 9.9]10.0( 99.0% 0.0 5-] 10010 -
2 (56'-66") 73.0% 8.0 | 10440
65 [
: Minor sandstone Layering 0.0 3-| 9985-
- C7] HQ [49]50] 99.2% 5.0 10489
70 (66-71) 0% | v A\
71 End of Boring at 71' BGS v
Comments: Boring Advanced w/ track mounted CME-850
PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 13' BGS |2" PVC Well Installed BORING NO. MW-53

Borehole grouted from 62' to 71' BGS

SLDA MW Boring Logs (Completed)

5/11/2004

MW-53 (2)




URS Corporation

WELL BORING LOG

BORING NO: MW-54
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475381.64 E 1459132.10
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 858.6'
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 10/01/03
10/1/2003) 14.0 ft BGS |DIA. 4.25" 2" DATE FINISHED: 10/01/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
1 ss 2 4 70.0% Brown Loose [0'-0.3": Clayey TOPSOIL, organic 0.0 Moist
4 4 to to 0.3'-2": silty CLAY
2 ss 4 5 45.0% Brown Medium [2'-2.9": silt, sand & gravel Mine 0.0
5 3 and Dense shale gravel Fill
5 3 ss 3 3 42.0% Gray 2.9'-10.2": silt, sand, gravel shale 0.0
3 4 & siltstone
4 SS i 2 85.0% 0.0
5 SS 2 3 40.0% 0.0
10 3 6 3 to| 16500 to
A o ; ] 7 | 26000
6 ss ; ; 84.0% 10.2'-14" silty clay, little fine gravel 0.0
3 4 o
” 7| 0SS o 00% v V¥ |00 v
15 8 ss WoH|WoH 65.0% Very 14'-18.5" SILT & CLAY, medium plasticity, | CL/ 0.0 Wet
. (] .
WoH| 1 Softto |little fine gravel ML
o| ss 2131 g50% v Medium ¢ 0.0
18 3 5 Stiff
&
19 3 6 Black 18.5'-18.75": COAL, black, shi v
e 10| ss 90.0% f—28 ack, shiny 0.0 :
20 NN 9 | 40 Gray Hard 18.75'-20": CLAYSTONE Moist
End of boring @ 20' BGS
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer PROJECT NO. 11173233.00000
2" PVC Well Installed BORING NO. MW-54
SLDA MW Boring Logs (Completed) 5/11/2004 MW-54




URS Corporation

WELL BORING LOG

BORING NO: MW-56
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475631.65 E 1459384.09
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 859.4'
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 09/26/03
9/26/2003 16.0 ft BGS |DIA. 4.25" 2" DATE FINISHED: 09/26/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Scott McCabe
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
e 1 ss 6 5 50.0% Brown Loose |[0'-18": Fine sandy SILT, trace clay & fine Mi.ne 00las!| 16361 Moist
4 10 to Very |[to coarse gravel Fill
2 ss 5 3 50.0% Loose - some weathered shale & 00la0l 15207
2 2 sandstone fragments
> 3 SS 2 2 50.0% 0.0(4.5] 16917
4| ss 21 2| 7509 |Reddsh 00|50/ 13971
2 4 Brown
3 1
m 5 SS > > 25.0% 0.0[4.5] 17361
5 3
6 SS 2 y 50.0% 0.0 5.0] 15924
WoH| 2
7 SS ; 7 50.0% 0.0[4.0] 19163
15 8 SS i g 75.0% 0.0[4.5] 16321 v
" 9 SS i ; 25.0% v v v 0.0[4.0] 15961 Wet @16
19 10| ss 2 2 100.0% Dark 18'-25": Clayey SILT, some fine to medium | ML 00las| 15321 Moist
20 2 2 Gray to sand, trace fine gravel & roots
2 3 B ibly original
11| ss 100.0% | o o" (possibly origina 0.0|4.0| 15342
3 5 ground surface)
4 4
12| SS 5 3 100.0% v 0.0[5.0] 13619
z ss 121 s00% Med. Dense Y _lo0|40| 17061 et
17 | 30 Medium| to Very [25'-27': Weathered SHALE
p ss 2218 o000 | CTAY | Dense 0.0|35]| 16341
End of boring @ 27' BGS
30
35
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer PROJECT NO. 11173233.00000
Micro R Background = 4-5 BORING NO. MW-56
2" dia SCH 40 PVC well installed FIDLER Background = 13000-18000
SLDA MW Boring Logs (Completed) 5/11/2004 MW-56




URS Corporation WELL BORING LOG
BORING NO: MW-57
PROJECT: SLDA SHEET: 10of4
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474430.33 E 1460856.37
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 945.6'
DATE TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/14/03
9/15/2003|  9:00 17.75 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 11/08/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
1 ss 1 1 87 5% Dk. Brown Very 01" TO.PSO.IL, organic 0.0 Dry
2 2 Med. Brown| Loose to |1'-4.8": silty fine SAND, trace clay SM A A
ss 4 4 75.0% Light Loose -increasing clay content 0.0
6 6 Brown
2 ss 27 1 100.0% Medium 0.0
9 9 Dense to |4.8'-18" silty SAND & GRAVEL SMm/
s 10 | 15 100.0% Medium| Dense 6.2' - Sandstone cobbles GM 0.0
27 |50/4 to Dark throughout
ss 21 5 | 4179 | BOWn 0.0
10 12 | 14 5.2 10004
8 11 t
ss 100.0% 00| 2
12| 19 6.2
14 | 17
SS 91.7% 0.0
22 | 24
15 111 19
SS 45.8% 0.0
20 | 19 ° v v v
ss 9 16 39.6% Very v 16'-18": same but more silt & clay v |oo Moist to
37 | 22 v Dense Wet @ 16'-18'
ss 44 6 62.5% Very 18'-21.5" sH?y CLAY to.CIayey SILT ML/ 0.0 Moist
20 9 [ 11 Light Stiff slightly plastic CL
2 6 B 18.75": Gray shale Lamination
ss 97.9% |~ o0n ¢ y ¢ 0.0
22 | 24 to Gray
3195012 Soft  [21.5-25" Weathered SHALE V.
ss 100.0% © eathere Y100
Broken
25 SS 31 | 50/4] 100.0% 00|V \{ Dry
HQ 35073 48.0% 25'-27.3": CLAYSTONE - Friable, 0.0 12700 to
(e2:27.3) 16.0% weathered 14000
HQ | 2.4 2.4 | 100.0% | Blue | Moderate |27.3'-29.7": SILTSTONE - Very Broken 13700 to
(27.3-29.7") _—
30 17.0% | Gray Hard 16300
Gray & 29.7'-39.7": CLAYSTONE - Brecciated
C3| HQ | 05] 50 10.0% Tan and cemented with tan calcite to 35.0' 12000 to
(29.7-34.7) 0.0% 16000
35
Viv
|
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer Samples #12-#13 and Core C1 overlap (cored grout). PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 25' BGS 2" PVC Well Installed BORING NO. MW-57
FIDLER Background = 12700-15750 FIDLER & PID Affected by Rain
SLDA MW Boring Logs (Completed) 5/11/2004 MW-57




URS Corporation WELL BORING LOG
BORING NO: MW-57
PROJECT: SLDA SHEET: 20of4
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474430.33 E 1460856.37
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 945.6'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/14/03
9/15/2003|  9:00 17.75 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 11/08/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
\ 4 Gray | Competent|35': Becomes Competent Rock with Broken| 0.0
C4| HQ | 9.9]110.0 99.0% Hard uniform appearance and color A
(34.7-39.7) 95.0%
T —— ’
] 39.7'-50": MUDSTONE/SHALE with
1C5| HQ | 50] 5.0 [ 100.0% Planar Partings (4"-18")
" (39.7-44.7) 90.0%
45 [ ’ 11200
‘:: to
- - 13700
]1c6| HQ | 7.8]10.0 78.0%
50 (44.7'-54.7") m v
50'-61": SANDSTONE and SHALE - very
fine grained, well cemented, alternating
with shale, mostly 0.25" thick, has thin
bands @ 54.7'-61.1'
55 . v
13000
to
60 C7| HQ (10.0]10.0( 100.0% 13600
(54.7'-64.7") m
61'-64.7": SHALE - has several thin silty
sand lenses
65 . 11800
64.7'-69": SANDSTONE - very fine to
sandstone laminae with banded 13400
C8| HQ | 9.8]110.0] 98.0% appearance
(64.7-74.7') 91.0%
70 v 69'-70": SHALE
h . v 70'-71": SANDSTONE - fine, silty v |V
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 25' BGS 2" PVC Well Installed BORING NO. MW-57
IFIDLER Background = 12700-15750 FIDLER & PID Affected by Rain
SLDA MW Boring Logs (Completed) 5/11/2004 MW-57 (2)




URS Corporation

WELL BORING LOG

BORING NO: MW-57
PROJECT: SLDA SHEET: 3of4
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474430.33 E 1460856.37
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 945.6'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/14/03
9/15/2003|  9:00 17.75 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 11/08/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
- Gray |Competent|70'-71": SANDSTONE - fine, silty Broken| 0.0 11400
- ]1C8( HQ | 9.810.0( 98.0% Hard |71'-77.5": SHALE - contains thin very fine to
- (64.7-74.7) 91.0% sandstone laminae with banded 13000
-:: appearance
75 | ]
- 1co| Ha [ 20] 20/ 100.0%
- | 100.0% 11700
to
- C10 (7:_,!3,) 3.0 3.0 | 100.0% 77.5'-78.5": SANDSTONE - very fine, silty 12800
80 [~ 0 77 0% 78.5'-112": SHALE - contains brown nodules
- at 80.4". Contains light gray paper-thin
-:: ] C11] HQ | 5.0] 5.0 | 100.0% very fine sandstone laminae
:—: ] (79.7-84.7') 94.0%
= v
85 | ’
- Black 12500
- to
[~ ] 13700
B 1C12| HQ |10.0]10.0( 100.0%
90 _:: ] (84.7-94.7') 96.0%
95 [ ’ -contains thin medium brown bands
[~ at 93.5'-94.7' and 97.7'-104.7" 12200
[ to
[ 14200
100 ::: 1C13] HQ [10.0]10.0| 100.0%
- (04.7-104.7) 96.0%
105 T~ v
______ ? v v V|V v
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 25' BGS 2" PVC Well Installed BORING NO. MW-57
IFIDLER Background = 12700-15750 FIDLER & PID Affected by Rain
SLDA MW Boring Logs (Completed) 5/11/2004 MW-57 (3)




URS Corporation

WELL BORING LOG

BORING NO: MW-57
PROJECT: SLDA SHEET: 4 of 4
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474430.33 E 1460856.37
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 945.6'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/14/03
9/15/2003|  9:00 17.75 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 11/08/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
\ 4 Black/ | Competent|78.5'-112": SHALE Broken| 0.0 12500
Gray Hard to
1 Brown 13700
1C14( HQ [10.0]10.0] 100.0%
1 (10771147 83.0%
Black Brittle  [112'-112.8": SHALE - Bituminous
112.8'-116.1": COAL: Shiny
C15| HQ | 22] 22| 100.0% 12100
100.0% | Light | Medium [116.1'-121.1": CLAYSTONE - trace to
C16| HQ | 227 2.2 | 100.0% | Brown Hard black mottles and contains trace pyrite. 13200
(1169-119.1) 100.0%
120
vViv
End of Boring at 121.1' Measured Depth
Drilled Depth = 119.1'
125
130
135
140
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 25' BGS 2" PVC Well Installed BORING NO. MW-57

IFIDLER Background = 12700-15750

FIDLER & PID Affected by Rain

SLDA MW Boring Logs (Completed)

5/11/2004

MW-57 (4)




URS Corporation

WELL BORING LOG

BORING NO: MW-58
PROJECT: SLDA SHEET: 10f3
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475686.53 E 1459760.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 836.7'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/24/03
DIA. 8.25" 2" 25" DATE FINISHED: 10/29/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Scott McCabe/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA[NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS| DESCRIPTION USCS|PID*| uR | FIDLER
1 1€ ss WoH| 3 50.0% Brown Loose [0'-5': Fine sandy SILT, some fine to coarse | ML/ 00|40l 13897 Dry
3 3 flat angular rocks fragments (sandstone SM
6 3 & shal
ss 10.0% shale) 00|45/ 15368
2 2 -some gravel
> SS 3 4 50.0% 0.0 5.0] 14369
131 5 Yellow Stiff 5'-6": Clayey SILT ML
P, ss 12 | 14 50.0% Brown Soft 6'-18": Weathered SHALE/MUDSTONE Very 00ls5| 15361
| - 30 | 26 Lt. Tan Broken
- 5| ss 201 281 5009 | LN 00|55]| 15197
10 - 34 |50/3 Gray
|~ 50/3
| 6 SS 100.0% 0.0|5.0] 16308
- 50/3
7 SS 100.0% 0.0]|6.0] 1397
10 - 8 SS 36 | son 100.0% 0.0]5.8] 14970 v
E 50/4
9 SS 100.0% v v v 0.0|5.5] 15361
'__ 10| SS 50/? 0.0% |Medium| Medium [18'-21": SILTSTONE - Clayey
20 o C1| HQ | 1.7] 3.0]| 56.0% | Gray Hard 0.0 11700 -
- (18.2-21.2) 23.0% 13200
. 21'-26": SANDSTONE - Very Fine - Fine,
tight, calcareous with alternating thin
shale laminae
25
C2| HQ | 8.0|10.0] 80.0% 0.0 12800 -
| (21.2-31.2) 36.0% Dark 26'-33.3": SHALE - has several gray 12900
[ Gray brown rounded nodules
30 |-
::' ] ’ Gray - with 1" green gray irregular
- 1C3| HQ | 46] 50| 92.0% | Brown bands 0.0 11800 -
(31.2-36.2) 30.0% [Lt. Gray 33.3'-34.3": SANDSTONE - very fine -fine, 13200
35 - Med. Gra: silty
-] v 34.3'-36.2": SHALE - vertical fractures \{
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer Micro R Background = 4-5 PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 19' BGS FIDLER Background = 14500-17000 BORING NO. MW-58
Sample #10 and Core C1 overlap (cored grout). 2" PVC Well Installed
SLDA MW Boring Logs (Completed) 5/11/2004 MW-58




URS Corporation

WELL BORING LOG

BORING NO: MW-58
PROJECT: SLDA SHEET: 20f3
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475686.53 E 1459760.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 836.7"'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/24/03
DIA. 8.25" 2" 2.5" DATE FINISHED: 10/29/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Scott McCabe/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY| MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
{1 C3| HQ 4.%5.0 92%/30%]| Med. Gray| Med. Hard |34.3'-36.2": SHALE - vertical fractures Broken
Light Hard |36.2'-43.8": SANDSTONE - very fine to
Gray fine, silty, faint banding
40
C4| HQ |10.0] 10.0( 100.0% 0.0 10600 -
(36.2-46.2") 74.0% 12000
- with thin shale at base
45 Dk. Grayf 43.8'-44.5": SHALE
Light 44.5'-56.5'": SANDSTONE - very fine to
' Gray fine, trace shale, rip-ups at 44'-46', has
thin dark bands spaced 0.25"-0.5" dips
C5( HQ (48] 50| 96.0% at 15° 0.0 10900 -
50 (46.2-51.2) 88.0% 11200
4
- has faint bands, dipping
C6| HQ [ 5.0] 5.0 100.0% at 30° 0.0 11900 -
55 (51.2-56.2) 94.0% 12200
v
’ Black 56.5'-57": SHALE
Medium 57'-81.2": SANDSTONE - fine with
Gray numerous paper-thin shale laminae
60 Light - shale spaced 0.25"-0.5" apart
C7] HQ | 9.9]110.0| 99.0% | Gray 0.0 11100 -
(56.2-66.2') 82.0% 12100
65 - coaly shale laminae at 64'
- fine SANDSTONE, trace medium
’ with irregular black shale "veins"
C8| HQ (10.0]10.0( 100.0% - has two thin layers of coarse 0.0 11800 -
(66.2-76.2) 92.0% subangular white quartz at 66'- 12200
70 v v 69'
- shale rip-ups at 70' v
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer Micro R Background = 4-5 PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 19' BGS FIDLER Background = 14500-17000 BORING NO. MW-58

Sample #10 and Core C1 overlap (cored grout).

2" PVC Well Installed

SLDA MW Boring Logs (Completed)

5/11/2004

MW-58 (2)




URS Corporation WELL BORING LOG
BORING NO: MW-58
PROJECT: SLDA SHEET: 30f3
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475686.53 E 1459760.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 836.7'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/24/03
DIA. 8.25" 2" 25" DATE FINISHED: 10/29/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Scott McCabe/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA[NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS| DESCRIPTION USCS|PID*| uR | Fiddler
N ; Light Hard |57'-81.2": SANDSTONE - fine to medium | Broken
C8| HQ [10.0010.0| 100.0% [ Gray grained 0.0 11800 -
(66.2-76.2) 92.0% (72'-76": very fine to fine grained) 12200
- ¢
(76'-81.2": fine to medium grained)
C9| HQ | 35| 5.0 70.0% 0.0 10600 -
(76.2-81.2) 97.0% 12000
80 v
A v v
End of Boring @ 81.2' BGS
85
90
95
100
105
Comments: Boring Advanced w/ track mounted CME-850
WoH = Weight of Hammer Micro R Background = 4-5 PROJECT NO. 11173233.00000
6" Diameter Steel Casing Set at 19' BGS Fiddler Background = 14500-17000 BORING NO. MW-58
Sample #10 and Core C1 overlap (cored grout). 2" PVC Well Installed
SLDA MW Boring Logs (Completed) 5/11/2004 MW-58 (3)




URS Corporation

WELL BORING LOG

BORING NO: MW-59
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474494.87 E 1460031.85
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 929.4'
DATE TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 11/06/03
11/6/2003|  13:45 54 ft BGS |DIA. 4.25" 2" DATE FINISHED: 11/06/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
fmmen] 7 2 Dark Soft 0-1.2" Cl TOPSOIL i OH D
mrsr] 1 | ss 100.0% | o © avey > organic NA| 50| 9090 v
2 4 Brown
7 11 Light Vi 1.2'-4.7" silty CLAY CL
2| ss 100.0% | 9 e Sy NA|7.0| 9060
131 10 Brown Stiff
2 3| ss 2151 s33% to Medium NA|50]| 9583
10 | 11 Gray Stiff 4.7'-6" Clayey SILT ML
4 ss 4 5 91.7% to 6'-10.8": SILT, trace clay, mottled nalsol 9050
6 6 Brown
v
5| ss P2 p 3 7749 | G NA|4.0]| 9127
10 3 3 9'-10.8": some fine sand Wet @ 9.0'
2 6
6 SS 90.0% NA|4.0| 7986
36 |50/2 Hard |10.8-14": SILTSTONE - weathered, Dry
7 ss 50/4 100.0% platy, some iron staining NAl 50l 8284 ¢
15 End of Boring @ 14' BGS
20
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
NA - Not Analyzed Due to PID Malfunction PROJECT NO. 11173233.00000
2" PVC Well Installed Micro R Background = 3-6 BORING NO. MW-59
FIDLER Background = 9030-10400
SLDA MW Boring Logs (Completed) 5/11/2004 MW-59




URS Corporation

WELL BORING LOG

BORING NO: MW-60
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474446.87 E 1460062.14
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 929.13'
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 09/13/03
DIA. 4.25" 2" DATE FINISHED: 09/26/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: Sheldon Nozik
DESCRIPTION
SAMPLE REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA[NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS| DESCRIPTION USCS|PID*| uR | FIDLER
Detailed log is presented on log for NWS-
01. See note below.
10
20
30
40
50 Bottom of Well at 47"
End of Boring at 150.0'
See log for NWS-01 for detail
60
70
Comments: Boring Advanced w/ track mounted CME-850
PROJECT NO. 11173233.00000
Boring NWS-01 was renamed MW-60 after a 2" PVC well was installed following BORING NO. MW-60
grouting of hole from 50' to 150'. A plug was placed at 90’ to allow mine void to remain.
SLDA MW Boring Logs (Completed) 5/11/2004 MW-60




URS Corporation

WELL BORING LOG

BORING NO: MW-62
PROJECT: SLDA SHEET: 10f2
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474975.92 E 1460626.67
GROUNDWATER: CAS. SAMPLER CORE TUBE |GROUND ELEVATION: 923.30'
DATE TIME LEVEL TYPE TYPE HSA DATE STARTED: 04/29/04
DIA. 8.25" DATE FINISHED: 05/06/04
WT. DRILLER: Steve Wolkiewicz
FALL GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: Sheldon Nozik
DESCRIPTION
SAMPLE REMARKS
DEPTH BLOWS REC% CONSISTENCY MATERIAL
FEET STRATA NO. TYPE PER 6" RQD% COLOR HARDNESS DESCRIPTION USCS PID* | uR FIDLER
No soil sampling performed. Detailed log is presented on log for
NWS-04.
10
Top of weathered rock @ ~10 ft bgs
20
Augered to 21 ft bgs through weathered rock. 6" steel casing set to
21 ft bgs
30
Interbedded Siltstone, shale and mudstone, some minor sandstone
40
50
60
Lost some drilling water @ 69"
70
Comments: Boring Advanced w/ track mounted CME-850

Boring advanced with 8 1/4" ID HSA to 21'. Six-inch steel casing set to 21 ft bgs.

PROJECT NO.

Remainder of borehole reamed with 7 7/8" roller bit to 88 ft bgs.

BORING NO.

Two-inch PVC well installed

11173233.00000

MW-62

SLDA MW Boring Logs (Completed)

9/10/2004

MW-62




URS Corporation

WELL BORING LOG

BORING NO: MW-62
PROJECT: SLDA SHEET: 20f2
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474975.92 E 1460626.67
GROUNDWATER: CAS. SAMPLER | CORE | TUBE |GROUND ELEVATION: 923.30'
DATE TIME LEVEL TYPE |TYPE HSA DATE STARTED: 04/29/04
DIA. 8.25" DATE FINISHED: 05/06/04
WT. DRILLER: Steve Wolkiewicz
FALL GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: Sheldon Nozik
DESCRIPTION
SAMPLE REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET STRATA |NO.[ TYPE | PER6" | RQD% [ COLOR | HARDNESS DESCRIPTION USCS |PID*| uR | FIDLER
black shale
80
Top of coal @ 83"
Bottm of coal @ 87"
90 Bottom of boring at 88'
100
Comments: Boring Advanced w/ track mounted CME-850
Boring advanced with 8 1/4" ID HSA to 21'. Six-inch steel casing set to 21 ft bgs. PROJECT NO. 11173233.00000
Remainder of borehole reamed with 7 7/8" roller bit to 88 ft bgs. BORING NO. MW-62
Two-inch PVC well installed
SLDA MW Boring Logs (Completed) 9/10/2004 MW-62 (2)




URS Corporation WELL BORING LOG
BORING NO: MW-64
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 473972.91 E 1461139.17
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 943.9'
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 09/22/03
DIA. 4.25" 2" DATE FINISHED: 09/22/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Scott McCabe
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA[NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS| DESCRIPTION USCS|PID*| uR | Fidler
Continous samples not collected due to
proximity to NWS-02. See NWS-02 boring
log for soil descriptions.
5
10
15
20
End of Boring at 20.0'
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
PROJECT NO. 11173233.00000
Augered to 20.0' (target depth) and installed 2" PVC well. . BORING NO. MW-64
See NWS-02 log for overburden descriptions

SLDA MW Boring Logs (Completed) 5/11/2004 MW-64



URS Corporation WELL BORING LOG
BORING NO: MW-69
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474413.33 E 1461122.42
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 944.5'
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 09/24/03
DIA. 4.25" 2" DATE FINISHED: 09/24/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Scott McCabe
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA[NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS| DESCRIPTION USCS|PID*| uR | FIDLER
Continous samples not collected due to
proximity to NWS-03. See NWS-03 boring
log for 0-12' soil descriptions.
5
10
5 | 12 Yell Very Stiff [12.0'-12.5" Cl SILT ML Moist
ss 75.0% | oo LS O 2yey : ND|ND| ND oS
12 | 12 Brown | Medium [12.5-19.7": Silty SAND, trace fine gravel SM Wet @ 12.5'
15 ss 5 13 100.0% Dense
11| 13
SS 1 12 50.0%
15| 13
SS 4 8 100.0%
20 12 | 21
----- —— -] 5| SS | 21 [50/3] 100.0% |M.Gray| Very Soft [19.7-20.8' Weathered SHALE, some silt._|veroer]| ¥ |V | ¥ Dry
End of Boring at 20.8".
Sampled to 20.8', Augered to 20.0'.
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
ND - Not Detected Above Background PROJECT NO. 11173233.00000
Augered to 20.0' and installed 2" PVC well. BORING NO. MW-69
SLDA MW Boring Logs (Completed) 5/11/2004 MW-69




URS Corporation

WELL BORING LOG

BORING NO: MW-74
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475034.11 E 1460563.70
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 923.0'
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 09/23/03
DIA. 4.25" 2" DATE FINISHED: 09/23/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Scott McCabe
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
DESCRIPTION
SAMPLE REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
Continous samples not collected due to
proximity to NWS-04. See NWS-04 boring
log for soil descriptions.
5
10
15 End of Boring at 14' (refusal)
20
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
PROJECT NO. 11173233.00000
Augered to 14.0' and installed 2" PVC well. BORING NO. MW-74
SLDA MW Boring Logs (Completed) 5/11/2004 MW-74




URS Corporation

WELL BORING LOG

BORING NO: NWS-01
PROJECT: SLDA SHEET: 10f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474446.87 E 1460062.14
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 929.13'
DATE | TIME LEVEL TYPE |TYPE HSA SS PQ DATE STARTED: 09/13/03
DIA. 8.25" 2" 3.5" DATE FINISHED: 09/26/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY:
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
H LN R V: H ND** KKk
1 . 1 ss 1 1 58.3% Medium Soft 0'-0.4": TOPSOIL, org?nlc OH 0.0 ND Dry
2 2 Brown 0.4'-6.8" Clayey SILT, little (f) sand
2 ss 3 6 100.0% Light Very 2'-6.8": gray clay interbeds ML 0.0
10 | 15 Brown Stiff
> 3 SS 160 191 100.0% 0.0
ss o1 91 g60% Medium : : 0.0
8 5 Dense |6.8'-9.6": Silty SAND, little clay
1] 3 t sM v
ss 90.0% ° 0.0
10 3 12 Loose Wet
ss 5 8 62.5% v 9.6'-10.3": Fine SAND, little silt, 0.0 Dry
40 [s012| 777 Medium some mottling ML | i
7 ss 50/3 12.5% Gray Hard 10.3-12.5": Clayey SILT, mottled, grades 0.0
to silty shaly SANDSTONE
15 8 ss 48 | 50/4 41.6% 12.5'-15.9" Silty Shaly SANDSTONE, som¢ 0.0
laminations, highly fractured/weathered
- ) 4 15.9'-24": Very weathered SHALE, mixed | Very ND*
-~ with clay, Auger refusal at 15.9' BGS Broken
- 97.0%
_': i PQ o,
20 - {C1]| (16- | 75| 75 1.8%
. 1 23.5")
¢ v
25 Reddish 24'-48": SILTSTONE
Purple
PQ o -
c2 | 235-[100] 100 100.0% | Gray Clay Infilling between some
30 33'|) ' ’ 65.0% Horizontal Fractures at 29.8' and
31.3'
’ Frequent Horizontal Fractures v
Along Bedding Planes Between Broken
35 C3| PQ | 99]10.0( 99.0% v 34'and 47' BGS i
(33-43) 95.0% V| iVI|IV
Comments: Boring Advanced with truck mounted CME-85
** - ND: None Detected Above Background Levels PROJECT NO. 11173233.00000
6" Steel Diameter Casing set at 16' BGS BORING NO. NWS-01
Core Barrel and Rods Stuck in Hole; Hole Abandoned, see Log NWS-01A.
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-01




URS Corporation

WELL BORING LOG

BORING NO: NWS-01
PROJECT: SLDA SHEET: 20f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474446.87 E 1460062.14
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 929.13'
DATE | TIME LEVEL TYPE |TYPE HSA SS PQ DATE STARTED: 09/13/03
DIA. 8.25" 2" 3.5" DATE FINISHED: 09/26/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY:
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
: — A 4 Gray | Competent|24'-48': SILTSTONE Broken|ND**|ND**| ND**
Hard
PQ | 9.9]10.0( 99.0%
40 (33'-43") 95.0% Subangular fractures at 37.2',
37.3', 40" and 42' BGS
4
45
PQ | 9.2]10.0( 92.0%
(43'-53") 80.0% 48'-73": Grades to sandy SILTSTONE
50
More sandy between 49.5' and
50.6'
. Subangular Fracture at 50.6'
Interbedded sandy Zones from
55 55.6'to 59.3'
PQ | 8.6]10.0| 86.0%
(53'-63) 78.6%
60
. 63.3": Interbedded siltstone
65 with weathered fracturing
Planar Fractures Show
PQ | 7.8 110.0( 78.0% Weathering
(63-73") 72.9%
70 v 69.3": More Shaly
v vi iviv| Vv
Comments: Boring Advanced with truck mounted CME-85
** - ND: None Detected Above Background Levels PROJECT NO. 11173233.00000
6" Steel Diameter Casing set at 16' BGS BORING NO. NWS-01

Core Barrel and Rods Stuck in Hole; Hole Abandoned, see Log NWS-01A.

SLDA MW Boring Logs (Completed)

5/11/2004

NWS-01 (2)




URS Corporation

WELL BORING LOG

BORING NO: NWS-01
PROJECT: SLDA SHEET: 30of5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474446.87 E 1460062.14
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 929.13'
DATE | TIME LEVEL TYPE |TYPE HSA SS PQ DATE STARTED: 09/13/03
DIA. 8.25" 2" 3.5" DATE FINISHED: 09/26/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY:
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
Gray | Competent|70.75" Clay Infilling Between some Broken|ND**ND**[ ND**
=1 c6| PQ | 7.8]10.0| 78.0% to Hard Horizontal Fractures
(63-73" 72.9% | Dark
. Gray 73'-85.7": Interbedded SHALE and
75 SILTSTONE with frequent horizontal
fractures
''''' —]C7| PQ |9.4]100| 93.7%
L—— (73'-83") 64.4% 79.72'to 80": Vertical Fracture
80 |-
_ ¢
85 I
" 85.7'-99": SHALE with horizontal bedding
[ ] v
[ ]cs| PQ [10.6]11.3| 93.8% | Black 87.5': subangular fractures with
90 [ ] (83-94.3) 63.3% weathering
‘:: 89.4'-89.8": Highly fractured
- - evidence of iron staining
95 T ’ 94.4'-95.2": Clay infilling between
Horizontal Fractures
----------- Co| PQ |[52] 87| 59.8% v v
100 (94.3-103) 72.9% | None 99'-102.5": VOID
’ Gray |Competent|102.5-105.3": CLAYSTONE - very
105 C10] PQ 9.2 ]110.0] 92.0% Hard weathered, with silty clay, no structure
_____ (103-113) 62.5% Viv|V| V¥V
Comments: Boring Advanced with truck mounted CME-85
** - ND: None Detected Above Background Levels PROJECT NO. 11173233.00000
6" Steel Diameter Casing set at 16' BGS BORING NO. NWS-01
Core Barrel and Rods Stuck in Hole; Hole Abandoned, see Log NWS-01A.
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-01 (3)




URS Corporation WELL BORING LOG
BORING NO: NWS-01
PROJECT: SLDA SHEET: 4 of 5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474446.87 E 1460062.14
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 929.13'
DATE | TIME LEVEL TYPE |TYPE HSA SS PQ DATE STARTED: 09/13/03
DIA. 8.25" 2" 3.5" DATE FINISHED: 09/26/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY:
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
106 Gray Hard 105.3'-113": SHALE Broken|ND**ND**[ ND**
1C10] PQ [ 9.2]110.0| 92.0%
110 (103-113) 62.5%
. 113'-140": SILTSTONE with shale
115 interbeds, horizontal fractures with
interspersed clay infilling, up to 2" between
fractures
PQ | 9.8 ]10.0( 98.0%
(113-123)) 74.0%
120
.
125
C12| PQ | 96 110.0] 96.0%
(123'-133") m
130
.
135
C13] PQ | 94]110.0] 94.0%
(133-143) m
140
v V¥ [140-148.5 SANDSTONE/SILTSTONE YVivVvy
Comments: Boring Advanced with truck mounted CME-85
** - ND: None Detected Above Background Levels PROJECT NO. 11173233.00000
6" Steel Diameter Casing set at 16' BGS BORING NO. NWS-01
Core Barrel and Rods Stuck in Hole; Hole Abandoned, see Log NWS-01A.

SLDA MW Boring Logs (Completed) 5/11/2004 NWS-01 (4)




URS Corporation

WELL BORING LOG

Core Barrel and Rods Stuck in Hole; Hole Abandoned, see Log NWS-01A.

BORING NO: NWS-01
PROJECT: SLDA SHEET: 50f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474446.87 E 1460062.14
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 929.13'
DATE | TIME LEVEL TYPE |TYPE HSA SS PQ DATE STARTED: 09/13/03
DIA. 8.25" 2" 3.5" DATE FINISHED: 09/26/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY:
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | Fiddler
] Gray Hard 140'-148.5": SANDSTONE/SILTSTONE Broken|ND**{ND**[ ND**
-4 C13| PQ [10.0110.0| 100.0%
(133-143) . 96.0%
145 2
=1 C14| PQ |[5.95] 6.0 | 100.0%
(143-148.5) 53.0%
A v VIiVIV| V
150 End of Boring at 148.5' BGS
Core Barrel and Rods Stuck in Hole
Abandoned, See Log NWS-01A
155
160
165
170
175
Comments: Boring Advanced with truck mounted CME-85
** - ND: None Detected Above Background Levels PROJECT NO. 11173233.00000
6" Steel Diameter Casing set at 16' BGS BORING NO. NWS-01

SLDA MW Boring Logs (Completed)

5/

11/2004

NWS-01 (5)




URS Corporation WELL BORING LOG
BORING NO: NWS-01A
PROJECT: SLDA SHEET: 10f3
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474480.76 E 1460019.96
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE JGROUND ELEVATION: 929.1'
DATE TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 10/25/03
DIA. 8.25" 2" 25" DATE FINISHED: 11/03/03
WT. 140 DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE| PER 6" RQD% COLOR|HARDNESS| DESCRIPTION USCS|PID* uR | FIDLER
0'-85": SEE LOG FOR NWS-01
75
80
85
\ 4 Black Softto |85'-97.4": SHALE - highly fractured along Very
Medium |bedding - some rip-up clasts, subrounded |Broken
HQ 35] 53 ﬂ gravel-sized rock, evidence of water 0.0| 10 | 17693
(85'-90.3") 0.0 movement - some iron staining
90
’ 90.3'-90.8": Clay Infilling
HQ [ 26]50| 526 0.0 10| 17693
(90.3-95.3) 0.0 Lost Water
95 Return
’ at 93'
v v
97.4'-102.3": MINE VOID
100 C3| HQ (19]89| 21.2 0.0[4-6] 17000
(95.3-104.2")| W
Greenish Soft 102.3'-105": MUDSTONE/CLAYSTONE
105 ¢ Gray grading to siltstone
=== C4| HQ | 1.8Y4.0]38 /0 105'-136": SILTSTONE VY [oo46] 12012
Comments: Boring Advanced with track mounted CME-850
HQ Core from 85' to 104.2' then reamed w/ 4.875" bit to 105', set 4" temporary casing, PROJECT NO. 11173233.00000
then HQ cored to 125.7', clay infilling caused rods to bind, advanced casing to 126". BORING NO. NWS-01A
HQ cored to 176' Fidler Background - 11222 cpm

SLDA MW Boring Logs (Completed) 5/13/2004 NWS-01A



URS Corporation WELL BORING LOG
BORING NO: NWS-01A
PROJECT: SLDA SHEET: 20f3
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474480.76 E 1460019.96
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 929.1'
DATE TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 10/25/03
DIA. 8.25" 2" 2.5" DATE FINISHED: 11/03/03
WT. 140 DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE | PER 6" RQD% COLOR|HARDNESS DESCRIPTION USCS|PID* uR | FIDLER
Greenish Soft 105'-136": SILTSTONE - clay infilling Very Al A A
HQ 181 40| 38.0 Gray between several horizontal fractures, Broken
(104.2-109) 00 some fractures subangular
110 ) 4 Broken| 0.0 | 4-6 | 12912
HQ | 56] 6.7 | 83.6
(109-115.7") m
115 v v \ A4 /
’ Gray Medium - mudstone and sandy siltstone Al A A
Hard to intervals
Hard
120 119.7'-120.2": frequent horizontal
HQ 941107 ﬂ bedding fractures, weathered 0.0| 4-8| 12178 No Water
(115.7-125.7) 61.0 between partings Return
at 120"
125 v
¢ v 125.7'-126": Clay Infilling vVIV| V
Hard 126'-136": Massive SILTSTONE, grading Al A A Casing
to sandy silty shale, interbeds of fine Advanced
sandstone to 126' BGS
130 -Water
HQ | 9.5]10.0] 95.0 Back
(126'-136") W
0.0 4-8| 13528 | Lost Water
Between
135 132" 134
v
. Black 136'-156": SHALE, some fine
HQ | 8.9]110.0 89.1 sandstone bedding Water Back
(136'-146') 93.0 at 137"
140
v v vI[ VY|V VY
Comments: Boring Advanced with track mounted CME-850
HQ Core from 85' to 104.2' then reamed w/ 4.875" bit to 105', set 4" temporary casing, PROJECT NO. 11173233.00000
then HQ cored to 125.7', clay infilling caused rods to bind, advanced casing to 126". BORING NO. NWS-01A
HQ cored to 176' Fidler Background - 11222 cpm

SLDA MW Boring Logs (Completed) 5/13/2004 NWS-01A (2)




URS Corporation WELL BORING LOG
BORING NO: NWS-01A
PROJECT: SLDA SHEET: 30f3
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474480.76 E 1460019.96
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE JGROUND ELEVATION: 929.1'
DATE TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 10/25/03
DIA. 8.25" 2" 25" DATE FINISHED: 11/03/03
WT. 140 DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE| PER 6" RQD% COLOR|HARDNESS| DESCRIPTION USCS|PID* uR | FIDLER
Black Hard 136'-156': SHALE, some fine Al A A
] sandstone bedding
1C8| HQ | 89]10.0] 89.1
] (136'-146") m
145 0.0 4-8] 13528
4
] C9| HQ | 5.0] 5.0 100.0
1 (146'-151"), -
150 v v \ A4 /
. - transitions to sandy shale Al A A
Black | Medium
Jc10| HQ | 45| 50| 900 |toGray| Hardto
1 (151-156) 94.0 Hard
155
. v 00|46 9927
Gray w/ 156'-157.8": sandy SILTSTONE
Black | | b __
to Black 157.8'-161": Fine SANDSTONE
160
v v
C11| HQ |[10.5]10.0( 100.0 Hard 161'-163": silty-sandy SHALE A A
(156'-166') H
Gray to| Medium |163-176": Medium grained SANDSTONE
165 Lt. Gray| Softto |- horizontal fractures and shale partings
. Medium
Hard -fine to medium SANDSTONE
moderated horizontal fractures 0.0 8941
showing some indication of
170 weathering
C12| HQ [10.0110.0( 100.0
(166'-176") m
175 v
v Yo lenof Boring  176'BGS viViv
Comments: Boring Advanced with track mounted CME-850
HQ Core from 85' to 104.2' then reamed w/ 4.875" bit to 105', set 4" temporary casing, PROJECT NO. 11173233.00000
then HQ cored to 125.7', clay infilling caused rods to bind, advanced casing to 126". BORING NO. NWS-01A
HQ cored to 176' Fidler Background - 11222 cpm
SLDA MW Boring Logs (Completed) 5/13/2004 NWS-01A (3)




URS Corporation

WELL BORING LOG

BORING NO: NWS-02
PROJECT: SLDA SHEET: 10f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 473976.39 E 1461147.31
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 943.3'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/11/03
9/11/2003|  17:30 12.0 ft BGS |DIA. 8.25" 2" 2.5" DATE FINISHED: 10/24/03
9/12/2003|  8:50 10.8 ft BGS |WT. 140# DRILLER: Tom Kilburne/ Steve W.
FALL 30" GEOLOGIST: Scott McCabe/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
. () HARDNESS u
FEET | STRATA|NO.| TYPE| PER6" |RQD%]|COLOR DESCRIPTION USCS|PID*| uR | FIDLER
1 ss 1 1 50.0% Brown to] Loose/ [0'-6" Clayey SILT, trace fine sand ML/ 00la0l| 12795 Moist
1] 1 Yellow Soft CL
2| ss 21 31| 7509, |Brown ]| Medium 00| 40| 11316
5 5 Reddish Stiff
> 3| ss 21 6| goqo |BOWN T 0.0 35| 12004
9 22 Brown Stiff
4 ss zg ;411 55.0% 6'-13.5": silty CLAY, trace fine sand oL loolaol 13261 Dry
5 9
m 5 SS YR IBE; 50.0% 0.0]3.5| 12851
|
101 9
6 SS 75.0% 0.0]3.5| 12529
10 | 12 Yellow
3 5 B
SS ] 100.0% rown 00| 35| 12315 v
15 ss 5 10 65.0% Brown | Medium [13.5'-19": Fine to medium SAND, trace to SwW/ 00l 40l 11852 Wet
21 23 Dense |some silt, trace coarse sand and fine SM
ss ;i 2? 5.0% l rounded gravel 0.0|4.0]| 13012
v
ss 9121 750% VY loo|as5| 12208 v
20 33 | 50/2 Gray Very 19'-26": SILT, trace clay ML Moist
50/1| - D
11| ss 100.0% ense 0.0] 35| 13207
50/2| -
12| SS 100.0% v 0.0]4.0] 12121
25 13 ss 50/1| - 100.0% Medium 24'-26": trace shale fragments v 00l3s| 11931
- - Gray v
114 ss 50/2( - 100.0% Soft 26'-42": Very Weathered SHALE 00l a0l 12567 Dry
0 115| SS 10071 - 100.0% 0.0]3.5| 12863
] 41 | 50/1
] 16| SS 10.0% 0.0]3.5] 13181
1 48 | 50/2
117 | SS 100.0% 0.0]4.0| 12888
35 ] 50/4] -
] 18 | SS v v 0.0]3.5| 11850 v
Comments: Boring advanced with track mounted CME-850
6" Diameter steel casing set at 40" bgs, Temporary 4" casing set to 125.5' PROJECT NO. 11173233.00000
BORING NO. NWS-02
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-02




URS Corporation

WELL BORING LOG

BORING NO: NWS-02
PROJECT: SLDA SHEET: 20f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 473976.39 E 1461147.31
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 943.3'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/11/03
9/11/2003]  17:30 12.0 ft BGS |DIA. 8.25" 2" 2.5" DATE FINISHED: 10/24/03
9/12/2003|  8:50 10.8 ft BGS |WT. 140# DRILLER: Tom Kilburne/ Steve W.
FALL 30" GEOLOGIST: Scott McCabe/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
119! ss 50/1] - 100.0% Medium Soft 35'-42": Weathered SHALE 00la0l| 12385 Dry
] - - Gray
] 20| SS sony - 100.0% ¢ 0.0 35| 13314
40 1 - -
1 c1 HQ 201 20 100.0% | Blue Medium |40'-45": CLAYSTONE-silty, trace brown Broken Partial
(40-42) 75.0% | Gray Hard  |mottling Water
) 4 Return at
40'BGS
45
Medium 45'-52": SILTSTONE
c2 HQ 97 | 100 97.0% | Gray
(42'-52") 70.0% 47" 1" rubble zone
50
v 50.3'-50.4": rust coating fractures
51" faint bands
’ Light Hard 52'-60": SANDSTONE - very fine - fine well
Gray cemented quartz with black grains and thin
55 c3 HQ 60l 60 100.0% dark gray shaly bands
(52'-58') 60.0%
Medium 56': Becomes Shaly SANDSTONE
Gray with thin bands and planar breaks
’ 15 degree dipping
60 HQ 48.0%
1 C4 [(58-63) 24] 5.0 79.0% 60'-63": SHALE - silty with thin very fine
] sand laminae
v
. Light 63'-84": SANDSTONE - very fine - fine
65 100.0% | Gray "salt and pepper" texture, uniform color
C5| HQ | 50] 50| 86.0%
(63-68")
‘ 67.5'-68'": silty SANDSTONE Losing most
of drill water,
70 to formation
C6 Ha 9.7 ]10.0 97.0%
(68'-78") 95% v 72'-78'": faint banding
Medium
75 Gray -fine grained with black grains,
) A v some mica on partings v
Comments: Boring advanced with track mounted CME-850
6" Diameter steel casing set at 40' bgs, Temporary 4" casing set to 125.5' PROJECT NO. 11173233.00000
BORING NO. NWS-02

SLDA MW Boring Logs (Completed)

5/11/2004

NWS-02 (2)



URS Corporation

WELL BORING LOG

BORING NO: NWS-02
PROJECT: SLDA SHEET: 30f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 473976.39 E 1461147.31
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 943.3'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/11/03
9/11/2003]  17:30 12.0 ft BGS |DIA. 8.25" 2" 2.5" DATE FINISHED: 10/24/03
9/12/2003|  8:50 10.8 ft BGS |WT. 140# DRILLER: Tom Kilburne/ Steve W.
FALL 30" GEOLOGIST: Scott McCabe/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
N X HQ LO% Medium Hard 63'-84": SANDSTONE - fine grained, trace |Broken
C6 [(68-78) 9.7 | 10 | 95.0% Gray medium, white calcite cement, faint
. numerous dark gray bands
Light
80 Gray
Cc7 HQ 9.9]10.0 99.0%
(78'-88'") 93.0% 83.1": Broken Zone
85 Medium 84'-87": SILTSTONE with numerous light
Gray gray bands
. 87'-92": SANDSTONE - very fine with faint Used 2,000
darker bands gallons to
90 HQ 88.0% - becomes fine grained with trace core 40'-93'
C8 |(88-93)| 4.4] 5.0 | 99.0% medium grains BGS
. v v 92'-118.6": SHALE - has numerous thin
Black Medium |brown bands up to - 0.5" thick
95 Hard
95': 2" zone of 0.25" rubble
1 C9o HQ 10.0§ 10.0 100.0%
y (93-103") 70.0%
100
105 |-
- Jc1o| M9 1100100 1200%
- - (103'113") 76.0%
110 |
[T v v v
Comments: Boring advanced with track mounted CME-850
6" Diameter steel casing set at 40" bgs, Temporary 4" casing set to 125.5' PROJECT NO. 11173233.00000
BORING NO. NWS-02
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-02 (3)




URS Corporation

WELL BORING LOG

BORING NO: NWS-02
PROJECT: SLDA SHEET: 4 of 5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 473976.39 E 1461147.31
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 943.3'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/11/03
9/11/2003]  17:30 12.0 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/24/03
9/12/2003|  8:50 10.8 ft BGS |WT. 140# DRILLER: Tom Kilburne/ Steve W.
FALL 30" GEOLOGIST: Scott McCabe/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
HQ 100.0% | Black | Medium [92'-117.5": SHALE Broken
1c10|aos-1m| 10 | 10 | 76.0% Hard
¢
HQ 8.0 l10.0 80.0% 117.5'-118.6": Bituminous SHALE
(113-123) 52.0%
118.6'-123": COAL - shiny, broken into
0.5" - 3" pieces, (mine pillar or wall)
y | v
- reamed from 123'-125.5' to set
125 temporary casing
A 4 v
Lt. Brown 125.5'-133.5": CLAYSTONE - mottled black|Massive
Medium scratches easily
Gray
130 (=== fc12| HQ |6.3] 8.0 79.0% - Interbedded CLAYSTONE and
(123-133.5) 94.0% SILTSTONE laminae, massive
————— (one piece = 4.9")
4
135 Green 133.5-143.5": SILTSTONE - massive, has
Gray 3"-5" dark gray bands and 4 rounded black
2" large siltstone clasts with calcite veining
C13| HQ |[10.0]10.0( 100.0%
140 (133.5'143.5) 100.0%
v
’ 143.5'-150": SANDSTONE - very fine A\
145 C14( HQ |10.0§10.0| 100.0% v Hard  |quartz with irregular silty laminae, low Broken
(143.5153.5) 76.0% porosity, well cemented
Comments: Boring advanced with track mounted CME-850
6" Diameter steel casing set at 40' bgs, Temporary 4" casing set to 125.5' PROJECT NO. 11173233.00000
BORING NO. NWS-02
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-02 (4)




URS Corporation

WELL BORING LOG

BORING NO: NWS-02
PROJECT: SLDA SHEET: 50f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 473976.39 E 1461147.31
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 943.3'

DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/11/03
9/11/2003]  17:30 12.0 ft BGS |DIA. 8.25" 2" 2.5" DATE FINISHED: 10/24/03
9/12/2003|  8:50 10.8 ft BGS |WT. 140# DRILLER: Tom Kilburne/ Steve W.

FALL 30" GEOLOGIST: Scott McCabe/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
" X Light Hard 143.5'-150": SANDSTONE - very fine Broken
Gray quartz with irregular silty laminae, low
porosity, well cemented
Green
150 JC14| HQ 10 | 10 | 100.0% | Gray
(143.5-153.5) 96.0% Dark 150'-152": SILTSTONE - Uniform color
Gray probable conductive fracture at 150.5'
Light 152'-159": SANDSTONE - very fine-fine
’ Gray with faint very fine layers, (thin) bands
155
Green - very fine and silty, with fine thin
Gray bands and 20 deg dip
C15] HQ 10 | 10 [ 98.0% |Lt. Gray
(153.5-163.5) 97.0%
160 |-~ Black 159'-164": SHALE - uniform coloring
- planar fractures, horizontal bedding
: ¢
165 164'-174.5" SILTSTONE - contains 2"-3"
gray brown claystone rounded or
irregular clasts, probable soft sediment
deformation
C16] HQ | 6.3 ] 8.0 | 100.0%
170 w0547 76.0%
° 172'-173": 1"-2" rubble zone
= . v with trace coal fragments
175 C17|] HQ |[10.0110.0| 100.0%
(173.5477) 100.0% [Lt. Gray 174.5-177": SANDSTONE - very fine to fing
‘ v trace medium, well cemented, black v
0.25"-1" rip-up clasts at 176"
End of Boring at 177' BGS
180
Comments: Boring advanced with track mounted CME-850
6" Diameter steel casing set at 40' bgs, Temporary 4" casing set to 125.5' PROJECT NO. 11173233.00000
BORING NO. NWS-02

SLDA MW Boring Logs (Completed)

5/11/2004

NWS-02 (5)




URS Corporation WELL BORING LOG
BORING NO: NWS-03
PROJECT: SLDA SHEET: 10f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474409.70 E 1461130.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 944.9'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/10/03
9/10/2003|  16:00 19.00 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/11/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
ss 1 2 100.0% Dk. Brow| Soft 0'-0.3": TOPSOIL, organic CL /[ND*IND**| ND** Dry
3 4 - Light Medium ]0.3'-12.5": SILT with SAND, trace clay, SC/
ss 4 7 90.0% Brown Dense |lenses of gray clay mixled througlh'out, ML
10 | 10 mottled appearance, slight plasticity
> SS ! 12 100.0%
10 | 11
SS 13 | 16 90.0%
19| 15
SS ! 12 100.0%
10 1] 16
8 10
SS 90.0% v v
14 | 16 v
15| 20 v Dense to v
SS 85.0% - ) ) .
23| 21 Medium| Medium [12.5'-17.5": SAND with SILT & fine to SC Wet at
15 ss 7 10 50.0% Brown Dense [medium subrounded gravel 14' BGS
11 6
SS 10 | 14 60.0% v
27 | 28 Moist at
10l ss 7| 27 50.0% Gray 17.5'-21.5" SILT & CLAY ML/ 18'BGS
20 17 | 15 CL
16 | 39 D
11| ss 65.0% * v
50/4
Soft 21.5'-29": Weathered SHALE, in-place silt | Very
and clay, some plasticity Broken
25 25.0": SHALE fragments
SS | 50/4 30.0% v| vV
A 4 NR
C1| HQ | 40] 6.0 66.0% A\ 16500 -
30 (26'-32') 13.0% | Light | Moderately|29'-32": CLAYSTONE - highly 19000
Gray Hard weathered, broken into 0.5"-4" fragments
¢ \
Blue Hard 32'-33.5": SILTSTONE, trace fine sand Broken
HQ | 5.0] 5.0 100.0% | Gray 33.5"-35'": CLAYSTONE w/ calcite 16500 -
35 (32'-37") 82.0% vein, run C2 is broken into 10 pieces 22900 v
=== 35'-37": SILTSTONE \ 4 MM
Comments: Boring Advanced with track mounted CME-850 |
6" Diameter Steel Casing Set at 29' BGS 118.5'-124": Reamed w/ 4.875" Rollerbif PROJECT NO. 11173233.00000
Discontinued drilling @ 177.7" after core barrel binding to clay/shale zone. BORING NO. NWS-03
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-03




URS Corporation

WELL BORING LOG

BORING NO: NWS-03
PROJECT: SLDA SHEET: 20f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474409.70 E 1461130.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 944.9'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/10/03
9/10/2003|  16:00 19.00 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/11/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
— | c2| Ha 501] 5.0 MA Blue Hard 35'-37": SILTSTONE, trace scattered Broken|ND**l NR | 16500 -
(32'-37") 82.0% Gray sand 22900
37'-47": CLAYSTONE, silty, uniform 17600 -
coloring, grades to medium gray at 40' 23300
40
Medium
C3| HQ |10.0]10.0( 100.0% | Gray
(37'-47") 90.0%
45
45'-47": has lighter siltier thin
faint bands, grading to siltstone v
——— ’ 47'-60.2": SILTSTONE: with sandy black 16000 -
—:—_ Gray mineralized bands in 4 areas, general 22000
50 [=- Green uniform coloring
C4| HQ |10.0] 10.0| 100.0% - core broken into 17 pieces mostly]
(47-57") 93.0% horizontal, 3-4 are 45° breaks
55
v
. Medium - hackly (uneven) fractures 16500 -
Gray present with no iron staining 21800
60
60.2'-64.6": SANDSTONE - very fine
C5| HQ |10.0]10.0( 100.0% | Light quartz with fine black grains (salt and
(57-67") 77.0% Gray pepper texture), well cemented, low
porosity
65
Gray 64.6'-67": SHALE with fine black organic
___________ . Brown rich laminae and fine banned appearance v
Medium 67'-70": SILTSTONE with light brown 14500 -
C6| HQ |10.0]10.0] 100.0% | Gray very fine sandstone stringer 21600
70 (67-77") 83.0% ¢
; Lt. Gray v 70'-72": SANDSTONE viv|vY
Comments: Boring Advanced with track mounted CME-850 |
6" Diameter Steel Casing Set at 29' BGS 118.5'-124": Reamed w/ 4.875" Rollerbif PROJECT NO. 11173233.00000
Discontinued drilling @ 177.7" after core barrel binding to clay/shale zone. BORING NO. NWS-03
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-03 (2)




URS Corporation WELL BORING LOG
BORING NO: NWS-03
PROJECT: SLDA SHEET: 30of5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474409.70 E 1461130.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 944.9'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/10/03
9/10/2003|  16:00 19.00 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/11/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
N ; Light Hard |70'-72": SANDSTONE - very fine to fine Broken|ND**| NR [ 14500 -
Gray with a few 2" silty layers 21600
C6| HQ |10.0]10.0] 100.0% 72'-77": SANDSTONE - very fine with
(67'-77") 83.0% alternating 1" thick SHALE beds, with
75 low angle bedding, some wavy
’ 77'-84.7": SANDSTONE - very fine to fine 14800 -
quartz, calcareous cement with faint 19800
80 banding up to 0.5" thick
C7| HQ | 9.1]10.0] 91.0%
(77-87") 98.0%
83.5'-84.7": shale content increases
v
85
Dark 84.7'-111.5": SHALE, non calcareous
— Gray to with planar breaks, thin light gray banding
- - . Black
90 [~ ]
[ 1c8| HQ | 97] 90| 97.0%
= (87'-96") 96.0%
95
[ ] co| Ha 1.(‘1.0 100%/100% \{
[ ] 18606 -
[ 22600
100 |-
X Jc1o HQ | 9.8]110.0] 98.0% - core is broken into 15 pieces
] (97'-107") 96.0%
105
S v M v Vi v|Y
Comments: Boring Advanced with track mounted CME-850 |
6" Diameter Steel Casing Set at 29' BGS 118.5'-124": Reamed w/ 4.875" Rollerbif PROJECT NO. 11173233.00000
Discontinued drilling @ 177.7" after core barrel binding to clay/shale zone. BORING NO. NWS-03

ND = None Detected Above Background Levels

NR = Not Recorded

SLDA MW Boring Logs (Completed)

5/11/2004

NWS-03 (3)




URS Corporation WELL BORING LOG
BORING NO: NWS-03
PROJECT: SLDA SHEET: 40f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474409.70 E 1461130.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 944.9'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/10/03
9/10/2003|  16:00 19.00 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/11/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
C10] HQ 9.8110.0 M Dark Hard 84.7'-111.5": SHALE, non calcareous Broken|ND**l NR | 18600 -
] (97'-107") 96.0% | Gray to with planar breaks, thin light gray banding 22600
] Black 18300 -
{1C11| HQ | 45] 45| 100.0% 19100
] (107'-111.5") m
- small piece of coal i
V' N
111.5'-116" MINE VOID - flowing water Lost Drill
in mine, grooves on mine floor, cored Water at
115 0.5' of rock, rubble and clay 111.5'
C12] HQ [N NR NR Gray Hard 116'-135": SILTSTONE - mottled black Broken 17500 - [C12 and C13
C13| HQ | NRYNR NR Brown gouges at mine floor 19300 | difficulty seating
core barrel
120 4.875" 118.5'-124"
Roller- Reamed w/
bit 4.875"
(118.5-124) Rollerbit
125 ) 4 Medium| Moderately - trace very fine sandstone
Gray Hard lamination
C14] HQ | 57] 65| 87.0%
(124130.8) 89.0%
130
’ - rounded dark brown
Dark claystone nodules \{
C15| HQ | 5.0] 5.0 | 100.0% | Gray Open
(130.5-135.5) 92.0% 134.7'-135" Sandy SILT with Fracture
135 v v shale "rafts" at 134.5'
’ Medium Hard 135'-154.5": SANDSTONE fine quartz with
Gray dark brown argillaceous rounded nodules
C16[ HQ | 9.7 ]10.0( 97.0%
(135.5-145.5) 80.0%
140 - has thin dark gray banding and
wavy layering, some 1"X beds v vV
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 29' BGS 118.5'-124": Reamed w/ 4.875" Rollerbif PROJECT NO. 11173233.00000
Discontinued drilling @ 177.7" after core barrel binding to clay/shale zone. BORING NO. NWS-03
ND = None Detected Above Background Levels NR = Not Recorded

SLDA MW Boring Logs (Completed)

5/11/2004

NWS-03 (4)



URS Corporation

WELL BORING LOG

BORING NO: NWS-03
PROJECT: SLDA SHEET: 50f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 474409.70 E 1461130.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 944.9'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/10/03
9/10/2003|  16:00 19.00 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/11/03
WT. 140# DRILLER: Brian Fuller/ Steve Wolkiewicz
FALL 30" GEOLOGIST: Sheldon Nozik/ Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
N ; Medium Hard 135'-154.5": SANDSTONE fine quartz with |Broken|[ND**| NR NR
Gray dark brown argillaceous rounded nodules
C16| HQ | 9.7]110.0] 97.0%
(135.5-145.5) 80.0%
145
.
150 C17] HQ |10.0110.0| 100.0% - faint sparse dark gray banding
(145.5-155.5) 94.0% coarser than overlying sandstone
v v
155 | Dk. Gray 154.5'-157": SHALE - with 0.5" thick
B ’ /Black very fine sandstone in thin layers
Light 157'-160": SANDSTONE - very fine to fine
Gray with altering dark gray bands
160 C18] HQ | 9.3110.0] 93.0%
[~ (155.5-165.5) 88.0% |Medium 160'-177.7": SHALE - with black nodules Lost Drill
B Gray grading to black shale at 161" with Water at
- Brown slightly wavy 30° dipping bedding 160'
165 [- Black v
B . Moderately Difficult
- Hard - wet soft clay filling, shale is Drilling
- ]c19| HQ [ 45] 50| 90.0% silty with planar parting, uniform
[~ (165.5-170.5) TO% color
170 T
= Y N
[ ]C20| HQ [ 45] 45| 100.0%
‘:: 1 (170.5-175) 55.0% - planar to hackly partings, 15°
175 |- . dip with soft sticky clay filling
| JC21| HQ | 2.7Y 2.7 | 100.0% v
I~ ] (175-177.7) 100%
----------- V' M M End of Boring @ 177.7' BGS \ Y v v V¥ \
Comments: Boring Advanced with track mounted CME-850 |
6" Diameter Steel Casing Set at 29' BGS 118.5'-124": Reamed w/ 4.875" Rollerbif PROJECT NO. 11173233.00000
Discontinued drilling @ 177.7" after core barrel binding to clay/shale zone. BORING NO. NWS-03
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-03 (5)




URS Corporation WELL BORING LOG
BORING NO: NWS-04
PROJECT: SLDA SHEET: 10of5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475030.00 E 1460581.27
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.4'
DATE TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/17/03
1011212003 8:30 22.50 ft BGS |DIA. 8.25" 2" 2.5" DATE FINISHED: 10/15/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
ss 1 1 50.0% Brown Loos.e to NO0'-0.5" TOPSOIL, organic ' CL 00l 35| 18868 Moist
4 6 to Red | Medium |0.5'-4": Fine sandy SILT, trace clay and fine] ML/
7 9 B D d SM
ss 75.0% | o oon | Cense fsan 0.0| 25| 18931
11 1] 10
5 3 ss 5 8 75.0% Light | Very Stiff |4'-6.5": Clayey SILT ML 00l30l 18281
14 | 22 Gray to Hard
4| ss 2311 5000 | YOlOW 0.0|35| 16934
35 | 50 Brown 6.5'-10": SILT, some fine-coarse angular ML
— 5 ss 50/5 100.0% - subangular gravel 00la0l 17853 v
50/3 Lt. G 10'-12": SILT & thered SHALE Di
6| ss 100.0% ray weathere 0.0[3.0] 16132 v
to Green
50/2 Light Soft 12'-19.5": Weathered SHALE fi t Vi
7| ss 100.0% | -9 © eathere ragments Y0025 17119
Gray Broken
19 [ 8 | ss P¥2 100.0% 0.0(3.5]| 18998
::: 9 SS S0/4 100.0% i 0.0]4.0| 16579
~ v
[ 10| ss [2%2 100.0% 0.0 3.0 15432
20 | -rollerbit 19.5-21.2"
B ] v ND[ND| ND
& C1| HQ | 45] 35| 80.0% Gray |Moderately|21.2'-34": Silty fine SANDSTONE, very
(20.5-24") 53.0% Hard fractured
‘ 23.7'-25.8": highly fractured
25 with iron staining
{c2| Ha | 9.3]10.0] 93.0%
30 (24'-34") 57.0% - rip-up clasts at 29' BGS
- horizontal bedding, transitioning
. to siltstone/mudstone
35 C3| HQ 9.6Y10.0] 96.0% 34'-44": SILTSTONE/MUDSTONE v v
(34'-44") 51.0% v v v |VY
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21.2' BGS Micro R Background = 3-4 PROJECT NO. 11173233.00000
HQ core to 90', reamed w/ 4.875" roller bit to 90' FIDLER Background = 16000-25000 |BORING NO. NWS-04
set temporary 4" steel casing at 90' BGS, HQ cored from 90'-185.6'
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-04




URS Corporation WELL BORING LOG
BORING NO: NWS-04
PROJECT: SLDA SHEET: 20f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475030.00 E 1460581.27
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.4'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/17/03
1012/2003]  8:30 22.50 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/15/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
— Gray Medium [34'-44": SILTSTONE/MUDSTONE, some |Broken| ND [ ND ND
Hard clay infilling, mainly horizontal bedding
fractures
HQ [ 9.6 110.0| 96.0%
40 (34'-44") 51.0%
¢ o
45 Gray to Hard 44'-55.6": SHALE with siltstone interbeds
Black transitioning to shale
Banding
HQ | 9.6 11.6( 82.8%
50 (44-55.6") 60.0%
_:: Black to
55 [ - Gray/ v
— ’ Black
55.6'-56.85": MUDSTONE turned into
I~ viscous clay and was not recovered
- 56.85'-81.2": SHALE, many mechanical
60 [ ] cs5| HQ 82199 82.8% breaks, some vertical fractures
[ N (55.6-65.5') TO%
65 [
__ . v
- 1ce| HQ | 9.7] 97 100.0% | Black
[~ ] (65.5-75.2') m
70 T
___________ v VY |V v iviv| v
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21.2' BGS Micro R Background = 3-4 PROJECT NO. 11173233.00000
HQ core to 90', reamed w/ 4.875" roller bit to 90' FIDLER Background = 16000-25000 |BORING NO. NWS-04
set temporary 4" steel casing at 90' BGS, HQ cored from 90'-185.6'
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-04 (2)




URS Corporation

WELL BORING LOG

BORING NO: NWS-04
PROJECT: SLDA SHEET: 30f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475030.00 E 1460581.27
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.4'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/17/03
1012/2003]  8:30 22.50 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/15/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
Black Hard 56.85'-81.2": SHALE, many mechanical Broken| ND | ND ND
1c6| HQ 9.71 9.7 | 100.0% breaks, some vertical fractures
(65.5-75.2) 71.0%
75 .
80 1C7| HQ | 99]10.0 99.0% v
(75.2'-85.2") - v
Gray to
Black 81.2'-85.15": COAL PILLAR
85
4
C8| HQ | 44 44| 100.0% 85.15'-89": CLAYSTONE
(85.2-89.6") -
Lt. Gray
90 ’ 89'-96": SILTSTONE with horizontal
Gray fractures throughout
C9| HQ | 48] 54| 87.9%
(89.6'-95') 98.0%
95 ‘ v - grading into shale
Medium
Hard to [96'-127': SHALE with subangular
] Hard  |fractures
1C10] HQ [ 9.7] 9.5 100.0%
100 1 |esos 86.5%
105 ] - grading into sandy shale
]Cc11| HQ 9.E$1 .0[89%/96% v v A\ A AR v
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21.2' BGS Micro R Background = 3-4 PROJECT NO. 11173233.00000
HQ core to 90', reamed w/ 4.875" roller bit to 90 FIDLER Background = 16000-25000 |BORING NO. NWS-04
set temporary 4" steel casing at 90' BGS, HQ cored from 90'-185.6'
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-04 (3)




URS Corporation WELL BORING LOG
BORING NO: NWS-04
PROJECT: SLDA SHEET: 4 of 5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475030.00 E 1460581.27
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.4'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/17/03
1011212003 8:30 22.50 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/15/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA[NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS| DESCRIPTION USCS|PID*| uR | FIDLER
Gray Medium [96'-127': Sandy SHALE with subangular  |Broken| ND | ND ND
Hard to |[fractures
Hard
110 lc11] Ha | 9.8]11.0| 89.0%
] (1045-115.5) 96.0%
115 v
4
Medium Hard - Silty SHALE with minor black
Gray shale banding
120 C12| HQ | 9.9110.0] 99.5%
(1155-125.5) 98.9% 120.4' & 123.7": Angular fractures Easy Coring
with shale bands at 121
125
4
v - Silty sandy SHALE
127'-143": SANDSTONE with siltstone
banding
130
C13| HQ [ 9.2]110.1| 91.1%
(1255-135.6) 93.7%
- fine SANDSTONE with angular
shale banding at 133" and again
135 v at 134.8'
4
Lt. Gray - fine grained SANDSTONE with
C14] HQ | 96] 99| 97.0% |toBlack black shale banding (0.02'-0.4
(s 93.3% wide)
140
v v ViVv|iv|l v
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21.2' BGS Micro R Background = 3-4 PROJECT NO. 11173233.00000
HQ core to 90', reamed w/ 4.875" roller bit to 90' FIDLER Background = 16000-25000 |BORING NO. NWS-04
set temporary 4" steel casing at 90' BGS, HQ cored from 90'-185.6'
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-04 (4)




URS Corporation WELL BORING LOG
BORING NO: NWS-04
PROJECT: SLDA SHEET: 4 of 5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475030.00 E 1460581.27
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 922.4'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/17/03
101122003 8:30 22.50 ft BGS |DIA. 8.25" 2" 2.5" DATE FINISHED: 10/15/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE| PER6" | RQD% |COLOR|HARDNESS| DESCRIPTION USCS|PID*| uR | FIDLER
B } Lt. Gray Hard 127'-143": Fine grained SANDSTONE with |Broken| ND | ND ND
C14| HQ | 96] 9.9 97.0% |toBlack black shale banding
(135.6-145.5) 93.3% 143" Horizontal fracture contact
L 143'-155": Silty-sandy SHALE
145 | . v
- 145.5'-155.5": Massive, full run Massive
™. of C15 recovered (10.2" solid)
150 [ c15| HQ [10.0]10.2] 100.0% | ¥
E (145.5:155.5) 100.0% [Medium
Gray
155 . v v
Dark 155.5'-165.5: SILTSTONE and fine Broken
Gray SANDSTONE intermittent changes, some
shale banding, horizontal bedding with
160 _ C16( HQ [10.0] 9.5 | 100.0% minor fractures along bedding planes
L . (155.5-165')| 99.0%
[ 161.7'-162.6": fine SANDSTONE
interbedded SILTSTONE, generally
horizontal
165 v v
’ Light Medium f----------------------——-—-————-
Gray Hard \ 165.5'-165.6": Fine SANDSTONE ,//
\ transitions to black SHALE with /’
‘\\sandstone bands //
170 c17| Ha | 9.6 |10.0| 95.6% 165.6183": Medium to fine grained
(165-175") 89.5% SANDSTONE, minor shale partings
horizontal fractures at contacts
175 ’ v
Brittle - medium to coarse SANDSTONE
banding of coarse grains 1"-2"
wide
180 C18| HQ [10.2]10.6] 96.2%
(175-185.6") 92.3%
v v
Black Hard 183'-185.6": SHALE
185 v Vv v| v
* End of Boring @ 185.6' BGS
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21.2' BGS Micro R Background = 3-4 PROJECT NO. 11173233.00000
HQ core to 90', reamed w/ 4.875" roller bit to 90' FIDLER Background = 16000-25000 |BORING NO. NWS-04
set temporary 4" steel casing at 90' BGS, HQ cored from 90'-185.6'
ND = None Detected Above Background Levels NR = Not Recorded

SLDA MW Boring Logs (Completed)

5/11/2004

NWS-04 (5)



URS Corporation

WELL BORING LOG

BORING NO: NWS-05
PROJECT: SLDA SHEET: 10of5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475148.45 E 1460199.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 912.5'
DATE TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/16/03
10/9/2003[  10:30 115.00 ft BGS |DIA. 8.25" 2" 2.5" DATE FINISHED: 10/07/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
S S 1 ss 2 4 50.0% Dk. Brown Stiff 0'-0.5": SILT, trace cllay and fine sand, ML 00l NrR| 10905 Moist
SS 6 7 Rd. Brown some organics
10 | 32 toLt. G Hard 0.5-5.0" CI SILT w/ reddish mottli
$ed 2| s Fatean] OO ok By har ayey ST-1 wireddish moting 0.0 NR| 10817
5 31 | 42 Yell
3| ss 100.0% | o O 0.0|NR| 10134
50/4 Gray -Gray mottling 5.0'-6.0'
50/5 Lt. Yell - live to b 1-2"
4| ss 100.0% |~ some olive fo brown 0.0| NR| 11020
Brown mudstonefragments
28 | 50/3 - |
5| ss 100.0% some grave 0.0 NR| 10034
10 v
50/3 Di
6 SS 100.0% v 0.0 NR| 10834 v
ss 50/4 100.0% Light 12'-18": Very weathered Shale fragments 0ol nrl 10746
Gray
19 SS son 100.0% 0.0 | NR| 10612
ss [292 100.0% | G v |00|NR| 10837
v
50/1 18'-21": Weathered sandy SHALE V
ss 100.0% v cathered sandy °Y10.0|NR| 11028
20 Auger Refusal Broken
ND | ND ND
A 4 Moderately|21-30" SILTSTONE - highly fractured
HQ [ 03]40]| 83% Soft little sand
(21'-25" 0.0% 22.2": some iron staining
- ¢
25'-26.2": Clay infilling, numerous
horizontal fractures through
bedding planes
30 HQ | 7.2]110.0] 72.0% 29": Sub-vertical fractures
(25'-35" 0.0% 30'-41": SILTSTONE/MUDSTONE
35
¢ v| v viviv| v
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21' BGS PROJECT NO. 11173233.00000
FIDLER Background = 10017-12165 BORING NO. NWS-05
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-05




URS Corporation WELL BORING LOG
BORING NO: NWS-05
PROJECT: SLDA SHEET: 20f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475148.45 E 1460199.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 912.5'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/16/03
10/9/2003  10:30 115.00 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/07/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
— — Gray to Hard |30'-41": SILTSTONE/MUDSTONE Broken| ND | ND ND
Dark
Gray
40 HQ | 8.8]110.0] 87.5%
(3545 48.0%
41'-50.2": Sandy SILTSTONE
42.6'-43.1": Fractured and crumbly
subangular pieces
45 . - highly fractured
45.5'-46.6" Some vertical
HQ | 5.2 ] 5.2 | 100.0% fractures with iron staining also
(45-50.2') 0.0% at 49.4'-50'
50 v
¢
50.2'-70": Sandy-silty SHALE
HQ | 55| 5.5 | 100.0%
(50.2-55.7') 72.7%
55 v
’ Black
60 HQ | 98] 99| 98.5%
(55.7-65.6") ?4%
65
4
HQ | 49] 49| 100.0%
(65.6'-70.5") W) v
70
o v v 70-70.5": COAL viviVY|YV
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21' BGS PROJECT NO. 11173233.00000
FIDLER Background = 10017-12165 BORING NO. NWS-05
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-05 (2)




URS Corporation WELL BORING LOG
BORING NO: NWS-05
PROJECT: SLDA SHEET: 30f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475148.45 E 1460199.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 912.5'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/16/03
10/9/2003  10:30 115.00 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/07/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
I | Black | Hard | 70-70.5: COAL ND|ND| ND
70.5'-72": VOID
Gray Soft 72'-74": FILL - broken coal rubble Broken
75 C9| HQ | 2.0Y 2.0 | 100.0% Hard |74'-77.9": CLAYSTONE
(74'-76") 0.0%
C10| HQ | 45] 50| 89.0%
(76'-81') 60.2% 77.9-82.7": SILTSTONE
80
. - grades from sandy siltstone
to shale
HQ | 5.2] 5.0 | 100.0%
_:: (81'-86") 98.0% 82.7'-95": SHALE
85 [
: ¢
90
HQ | 9.8]10.0] 98.0%
- (86'-96'") 84.8%
[~ 92'-92 4": Vertical fractures
':: - some dark gray shale interbeds lost water
95 |- return
= . 95'-99.75": Silty fine SANDSTONE
-vertical fracture 96'-96.13'
- grading to sandy fine siltstone
100 pmseed o  f t t | pF-—————————_———_————_———_——_———_—_——_——_—
HQ | 9.9]110.0] 98.8% 99.75'-127": Sandy SILTSTONE
(96'-106") 81.6%
105
M v -vertical fracture 105.8'-106' v v v v
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21' BGS PROJECT NO. 11173233.00000
FIDLER Background = 10017-12165 BORING NO. NWS-05
ND = None Detected Above Background Levels NR = Not Recorded

SLDA MW Boring Logs (Completed) 5/11/2004 NWS-05 (3)



URS Corporation

WELL BORING LOG

BORING NO: NWS-05
PROJECT: SLDA SHEET: 4 of 5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475148.45 E 1460199.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 912.5'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/16/03
10/9/2003  10:30 115.00 ft BGS |DIA. 8.25" 2" 25" DATE FINISHED: 10/07/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA[NO.| TYPE| PER6" | RQD%|COLOR|HARDNESS| DESCRIPTION USCS|PID*| uR | FIDLER
‘ Gray Hard ]99.75'-127": Sandy SILTSTONE Broken| ND | ND ND
110
C14] HQ | 9.6 110.0] 96.0%
(106-116') 78.0%
4
120
C15] HQ | 9.9110.0] 99.0%
(116'-126") m
125
— \{ 126.5'-127": Clay infilling
C16| HQ 1.%1.0 100%/0%| Light v
; Gray 127'-155.5"; Silty fine
C17( HQ | 4.0] 4.0 [ 100.0% SANDSTONE with shale interbeds
130 (127131 84.3%
.
C18| HQ | 52] 4.6 | 100.0%
(131-135.6") m
135
’ 135.6-136.2": Coarser
) SANDSTONE mixed with shale
{c19| Ha |100] 99 100.0% partitions
(135.6-1455) 80.4%
= | Yiv |y viviv|ly
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21' BGS PROJECT NO. 11173233.00000
FIDLER Background = 10017-12165 BORING NO. NWS-05
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-05 (4)




URS Corporation

WELL BORING LOG

BORING NO: NWS-05
PROJECT: SLDA SHEET: 50f5
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475148.45 E 1460199.00
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION: 912.5'
DATE | TIME LEVEL TYPE |TYPE HSA SS HQ DATE STARTED: 09/16/03
10/9/2003  10:30 115.00 ft BGS |DIA. 8.25" 2" 2.5" DATE FINISHED: 10/07/03
WT. 140# DRILLER: Tom Kilburne/Brian Fuller
FALL 30" GEOLOGIST: Scott McCabe/Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | FIDLER
- X Light Hard 127'-155.5": Silty fine SANDSTONE Broken| ND | ND ND
Kl Gray
C19] HQ |[10.0] 9.9 | 100.0%
(135.6-145.5') 80.4%
145
’ 145'-155": Fine to medium grained
Light SANDSTONE with shale and
Gray to siltstone clasts and horizontal
Medium shale interbeds.
150 C20] HQ | 9.8]110.0| 98.0% | Gray
(145.5155.5') 70.8%
152" Appears to be a transition
zone, bedding is subangular
155 v v viv|vyly
V' N
End of Boring @ 155.5' BGS
160
165
170
175
Comments: Boring Advanced with track mounted CME-850
6" Diameter Steel Casing Set at 21' BGS PROJECT NO. 11173233.00000
FIDLER Background = 10017-12165 BORING NO. NWS-05
ND = None Detected Above Background Levels NR = Not Recorded
SLDA MW Boring Logs (Completed) 5/11/2004 NWS-05 (5)




URS Corporation

TEST BORING LOG

BORING NO: TB-01
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: N 475806.8 E 1459597 .4
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE | GROUND ELEVATION: 845.6'
DATE | TIME LEVEL TYPE |TYPE HSA | Splitspoon DATE STARTED: 09/29/03
DIA. 41/4" 2" DATE FINISHED: 09/29/03
WT. - 140 # DRILLER: S. Wolkiewicz
FALL - 30" GEOLOGIST: R. Murphy
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION REMARKS
DEPTH BLowS | REC% CONSISTENCY! MATERIAL
FEET | STRATA[NO.| TYPE| PER 6" [RQD%|COLOR|HARDNESS DESCRIPTION USCS |PID*| uR | Fiddler
& S ;S 11| ss 21 5 | g509 | Brown| Loose |Fine sandy SILT, trace clay, organics SM [ 0.0la0| 16800 Moist
% S SS : 5] 6 (roots), fine to coarse gravel.
§ SSS 2| ss 2111 100.0% | Lot | Dense 0.0|4.0| 13486
RPN 17 | 19 Brown
5 3 ss 1 8 100.0% Medium |[Clayey SILT, trace fine sand. ML 00|45 12480
16 | 20 Dense
4| ss 241 100.0% Loose 00|55| 13186
5 12 Red -Black fine sand layer 7.9-8.0'
7 11 Brown | Medium |sandy SILT with black mottling SM
10 88 10 | 20 100.0% to Light| Dense alternating with .5' -1' layers of (GM 0.014.0] 16444
subangular sandstone and shale gravel
Brown in same matrix. layers)
ss 21121 5009% Dense 0.0|4.0| 16543
20 | 24
10 ss 21121 5009 Medium 0.0|5.0| 12993
10 | 14 v Dense
ss 231191 759, | Brown| Dense 0.0|45| 13274
18 | 14
SS 15 129 50.0% 0.0[5.0] 16890
20 18 | 12
SS 17 | 30 80.0% v v v 0.0[5.0] 14358
50/4" - Gray Weathered SHALE \
End of boring at 21.3'
25
30
35
Comments: Boring advanced utilizing a CME-850 track drill rig. 2" Splitspoons, and
4 1/4" 1D HSAs. No water was detected in hole. Abandoned and grouted hole as per PROJECT NO. 11173233.00000
discussion with USACE. This was one of two attempted locations for MW-55. BORING NO. TB-01
No PID, uR, or Fidler Readings were noted as above background.
SLDA MW Boring Logs (Completed) 5/11/2004 TB-01




URS Corporation TEST BORING LOG
BORING NO: TB-02 (MW-55)
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: Abandoned Location - Not surveyed
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION:
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 11/20/03
DIA. 4.25" 2" DATE FINISHED: 11/20/03
WT. 140# DRILLER: Steve Wolkiewicz
FALL 30" GEOLOGIST: Tim Burmeier
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | Fiddler
1 1 ss WoH| 1 30.0% Medium Very ]0'-6.5": silty CLAY with fine gravel CL 00l70!l 15400 Sligt'nly
WoH| 1 Brown Soft | Moist
4 8 V CL/ Moist
2| ss 45.0% ey 0.0(7.0]| 13500 oS
10 | 11 Stiff GM
5 3 ss 5 15 50.0% 4'-6.5": As Above with fine sand 00ls0l 12200 Slightly
10 | 20 gravel increases Moist
— 4 SS 20 | 20 70.0% 0.0(7.0] 12500
27 | 22 Light Very 16.4'-10.4": CLAYSTONE V. Broken Dry
5| ss 2310 4509, | CraY/ |Weathered 00|50/ 12400
10 17 | 27 Rusty
6 SS | 50/4 100.0% 0.0 5.0 12800
End of Boring @ 10.4' BGS
15
20
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
Drilled about 10" west of Dry Run PROJECT NO. 11173233.00000
!\lo Water Evident. This was the second attempt to install MW-55. Boring abandoned, no well BORING NO. TB-02
installed.
WoH = Weight of Hammer
SLDA MW Boring Logs (Completed) 5/11/2004 TB-02




URS Corporation

TEST BORING LOG

BORING NO: TB-03 (MW-48)
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: Abandoned Location - Not surveyed
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION:
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 11/21/03
DIA. 4.25" 2" DATE FINISHED: 11/21/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | Fiddler
1 Bt WoH| 1 Dk. T Soft 0'-0.75': TOPSOIL i CL Moist
1] ss = 70.8% | = © © . TGN - 00|50/ 10020 oS
2 2 Light 0.75'-6.8": Clayey SILT, some iron staining
2 ss 5 6 100.0% Brown Stiff and mottling, trace f gravel ML/ 00ls0l 10700 Dry
6 7 to Very CL
2 3| ss 1231 s339% stif 0.0|57| 9479
w91 | | | e
4 ss 18 | 19 71.0% Pu Ple Hard 6.8-9,2: SIILT & CLAY, trace fine gravel, 00lssl| 10785
19 | 21 Mottling mottling evident
5| ss |2 112 Very Stiff 00|58 11208
10 ‘.S s 16 | 19 9.2'-10.7": SILT w/ trace fine sand ML
222 6 | ss =118 Hard 00| 56| 11350 v
'''''''''' 26 | 50/3 \ 4 10.7'-12": Weathered sandy SHALE
Refusal @ 12' BGS, End of Boring
15
20
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
Original location for MW-48. No water evident, boring abandoned. PROJECT NO. 11173233.00000
WoH = Weight of Hammer BORING NO. TB-03
Fiddler Background = 11000-13750 Micro R Background = 5-9
SLDA MW Boring Logs (Completed) 5/11/2004 TB-03




URS Corporation

TEST BORING LOG

BORING NO: TB-04 (MW-49)
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: Abandoned Location - Not surveyed
GROUNDWATER: CAS. | SAMPLER| CORE | TUBE |GROUND ELEVATION:
DATE | TIME LEVEL TYPE |TYPE HSA SS DATE STARTED: 11/19/03
DIA. 4.25" 2" DATE FINISHED: 11/19/03
WT. 140# DRILLER: Brian Fuller
FALL 30" GEOLOGIST: Sheldon Nozik
* FIELD SCREENING VIA PID (PPM) REVIEWED BY: R. Murphy/S. Nozik
SAMPLE DESCRIPTION
REMARKS
DEPTH BLOWS | REC% CONSISTENCY] MATERIAL
FEET | STRATA|NO.| TYPE | PER6" | RQD%|COLOR|HARDNESS DESCRIPTION USCS|PID*| uR | Fiddler
1 Brown Stiff 0'-8": Clayey SILT ML Moist
Dry
5
1 SS 16 | 50/2 8'-8.5" Weathered sandy SHALE
= V \ 4 y \ 4
10 Refusal @ 8.5' BGS, End of Boring
Boring advanced with 4.25" ID HSAs,
Continuous samples were not collected
due to proximity to MW-51 and MW-53.
15
Left boring open with augers in hole to
evaluate the presence of water. No
water evident.
20 See MW-51 boring log for additional
overburden description.
25
30
35
Comments: Boring Advanced w/ track mounted CME-850
PROJECT NO. 11173233.00000
Original location for MW-49. No water evident, boring abandoned. BORING NO. TB-04
SLDA MW Boring Logs (Completed) 5/11/2004 TB-04




URS Corporation

GEOPROBE BORING LOG

BORING NO: P ~ OO |
»

PROJECT:

SLDA

SHEET: 10of1

CLIENT:

USACE

JOB NO.. 11173233.00000

BORING CONTRACTOR:

5JB Services, Inc.

BORING LOCATION:

GROUNDWATER:

CAS. |SAMPLER]|CORE|TUBE

GROUND ELEVATION:

DATE | TIME

|LEVEL

TYPE

TYPE

DATE STARTEDAG- 2003 400

DiA,

DATE FINISHED: \'§}-7 p -0

WT.

DRILLER:  OASEN

FALL

GEOLOGIST: £ Ml—w/

* POCKET PENETROMETER READING

REVIEWED BY:

SAMPLE

DESCRIPTION

DEPTH

FEET | STRATA

NO.| TYPE

RECOVERY

RQD

CONSISTENCY

COLOR|HARDNESS

MATERIAL
DESCRIPTION

REMARKS

uscs| PID | uR | Fiddler

| |AC

0%,

O“QD“ ~— [ [

[ C~

e S}

Dﬁbrwm
05~ /L Broerr /wwi/

C‘é’yﬂ/ﬂ/f

10 Jt brown 4ines
) >

Z PO V€

(‘F D w/&a@j

A, oreqtny

2

Comments.

PROJECT NO. 11173233.00000

BORING NO.




URS Corporation

GEOPROBE BORING LOG

BORING NO: [ —o07

PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE|TUBE]GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: 02063 /73> _
DIA, DATE FINISHED: Jp~2.¢ 07
WT. DRILLER: "
FALL GEOLOGIST: A . /%4_,.7_(;% ,
* POCKET PENETROMETER READING  |REVIEWED BY: /
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
DESGRIPTION uscs| PID| uR | Fiddler

FEET | sTRATA|NO.| TYPE| RQD |COLOR|HARDNESS

I 1w

Comments.

PROJECT NO. 11173233.00000

BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: Bj —oc

PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: 5.JB Services, Inc. BORING LOGATION:
GROUNDWATER: CAS. | SAMPLER|CCORE|TUBE|GROUND ELEVATION:
DATE [ TIME LEVEL | TYPE |TYPE DATE STARTED: 10-20-C% )l

DIA. DATE FINISHED:

WT. DRILLER:

FALL GEOQLOGIST:

* POCKET PENETROMETER READING |REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler

0__ &is” T"—"fi\ﬂl[ G’f\é}wn’.c _S';J'I-z

\@"\'

SAME As BF-02

W
N
\Q&
£

X
=

Comments:

PROJECT NO. 11173233.00000

BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: R —o0/

PROJECT: SLDA SHEET: 1of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBEGROUND ELEVATION:
DATE | TIME LEVEL | TYPE |TYPE DATE STARTED: J0-20-03

DIA. DATE FINISHED:

WT. DRILLER:

FALL . GECLOGIST:

* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATéRIAL REMARKS
FeeT | sTRATA|NO.|TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| urR | Fiddler

O-0.5 Topion I 9
W@% ‘l ),VDE; é . fﬁj 9@‘{(’%
% 05 - Z/O )@,M'})\ ‘lﬂa‘un £

P 667 wf red pechls

[ | sty by boadt s
grmﬁl ot Lf,o'/

s

Comments:

PROJECT NO. 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: 3V OGS

PROJECT: SLDA SHEET: T
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: $.JB Services, Inc. BORING LOCATION:
GRCUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL [ TYPE |TYPE DATE STARTED:

DIA. DATE FINISHED:

WT. DRILLER:

FALL geoLoalsT: L. e 7

* POCKET PENETROMETER READING  |REVIEWED BY: 7/
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID | uR | Fiddler
& O" 0‘5—" WA{ 7 5/}%/
[m [o ‘fp;esaf . ;r;fw e

Qgﬁlf‘o "SAS %I)L,)
M"b{ Zo 1.5’

Comments:

PROJECT NO. 11173233.00000

BORING NO.




URS Corporation

GEOPROBE BORING LOG

BORING NO:

]

7 F

- OO,

PROJECT: SLDA

SHEET:

1of1

CLIENT: USACE

JOB NO.:

11173233.00000

BORING CONTRACTOR:

SJB Services, Inc,

BORING LOCATION:

GROUNDWATER:

CAS.

SAMPLER|CORE| TUBE

GROUND ELEVATION:

DATE | TIME LEVEL TYPE |TYPE

DATE STARTED:

DIA.

DATE FINISHED:

WT.

DRILLER:

FALL

GEOLOGIST:

* POCKET PENETROMETER READING

REVIEWED BY:

SAMPLE

DESCRIPTION

DEPTH
FEET

RECOVERY

STRATA|NO.|TYPE| RQD [COLOR

CONSISTENCY
HARDNESS

MATERIAL
DESCRIPTION

REMARKS

USCS| PID | uR | Fiddler

47

O~ 0.5 - T Brawn 5’:%4}(, s
’}4’5/47

0530 [binon
Foaed @‘er@ 2o’
3040 Priy Yhroom

JJI\.M

5{ é d”’?’ (rorecloy)

/]

Comments.

PROJECT NOC.

|eorinG no.

11173233.00000




URS Corporation GEOPROBE BORING LOG
BORING NO: Bk — o007

PROJECT: SLDA SHEET: 1of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc, BORING LOCATION:
GROUNDWATER: CAS. SAMPLER |CORE| TUBE |GRCUND ELEVATION:
DATE| TME | LEVEL | TYPE ITYPE DATE STARTED: /O~ 2 0-02

DIA, DATE FINISHED: .. 2.0-03

WT. |DRILLER: B

FALL GEOLOGIST: £ . Ay,

* POCKET PENETROMETER READING REVIEWED BY: !
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE] RQD |COLOR|HARDNESS DESCRIPTION ﬁ USCS| PID | uR | Fiddler
A ST YAz
ﬁ‘-@l;’ D&br‘m}ﬂ D'@ﬂ‘mc%
4 "vi,to:l .
I\.P 0-6— = ‘/‘r O
WS AS,
H’q r@rM S I &
g+ 3
/.5~ 4o~ Vzﬂ“fd’ﬂéﬁﬁe

Comments:

PROJECT NO.

BORING NO.

11173233.00000




URS Corporation

GEOPROBE BORING LOG

BORINGNO: KK - 0D &
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc, BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE]| TME | LEVEL | TYPE {TYPE DATE STARTED: j0-26-~D3
DIA. DATE FINISHED: /s 2 0-03
WT. |orILLER: . ]
FALL georcaisT: K- fA o2l 4
* POCKET PENETROMETER READING  |REVIEWED BY: T/
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID[ ur | Fiddier

Ml

A)

Oa- 4

CAAN #o

O- 0.5  Topio/l 5{7}1%.
/;}’Q, besern 511

Preer bew 23" |
gooed /47@,,@ 3.5

%f‘VoLW

/s

Comments:

PROJECT NO. 11173233.00000

BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: 75} - 009
[proJECT: SLDA SHEET: 1of1
[cLEnT: USACE JOB NO.: 11173233.00000
IBORING CONTRACTOR: SJB Services, Inc, BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|[GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: [ - 20-83%
DIA. DATE FINISHED: 10-25-- 83
WT. DRILLER: < T /XS £YS)
FALL GEOLOGIST: (2 _ ML_,/
* POCKET PENETROMETER READING |REVIEWED BY: /
SAMPLE DESCRIPTION U
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.|TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID| uR | Fiddler

) O-05 - DEBr 74
0.5 - %0

hl bra to £ Procn
5!1‘% o 9M&M
Sfaf-zz

J
Py Z&f 3.2/

A tutd

Comments;

PROJECT NO, 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: [ — O D
PROJECT: SLDA SHEET: 1oft "
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. |soriNG LocaTiON:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | reveL | tvpe |ryere DATE STARTED: /(- 2.0-07%
DIA. DATE FINISHED: FD- 200
WT. DRILLER: .,
FALL GEOLOGIST: [~y
* POCKET PENETROMETER READING  |REVIEWED BY: '
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE{ RQD |COLOR|HARDNESS DESCRIPTION uscs| PID | uR | Fiddler
O = 0 v ’5-/ 75%’50; /

[ e J0o%

0.5-4.0 ~

%4 BM%M? Stp
o l;?))‘

IO-@fh%%wn

Sl Sore

/1&3"37/ Jo 2.0’ 0!47
Pry@ 20

Z - - MeaurOcore s

For Flef D.,L/o

A
3

Comments;

PROJECT NO. 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING LOG
BORNGNO:  BE - 0]
PROJECT: SLDA SHEET: 1of1
CLIENT: USACE JOB NO.: 11173233.00000

BORING CONTRACTOR:

S§JB Services, Inc.

BORING LOCATION:

GROUNDWATER:

CAS.

SAMPLER|CORE| TUBE JGROUND ELEVATION:

DATE | TIME

LEVEL

TYPE |TYPE

DATE STARTED: 1020 . 03

|oia.

DATE FINISHED: (D -2.0= 05

WT.

DRILLER: §PINHI NV

FALL

GEOLOGIST: |~ RPAA,
7

* POCKET PENETROMETER READING |REVIEWED BY:

SAMPLE

DESCRIPTION

DEPTH
FEET | STRATA

NO.,

TYPE

RECOVERY

RQD {COLOR

CONSISTENCY
HARDNESS

MATERIAL
DESCRIPTION

REMARKS

Uscs

PID

uR

Fiddler

1095

D-0.5 - m%ﬁ;@c;ﬂgﬁft

05 -4.0.- /'%ﬁjfcnm
sl o ;é.,’%é@

most bodry@ )5
Mw%@ S»o !

Comments:

PROJECT NO.

BORING NO.

11173233.00000




URS Corporation GEOPROBE BORING LOG
BORING NO: ) Vi
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOGATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
pate| TiME | Lever | Type |TvPE |paTe sTARTED: /() ~LS3 072,
DIA. |DATE FINISHED:  /H— 5 5 -3
WT. |oriLLER: ] T
FALL GEOLOGIST: £ . o, .0t
* POGKET PENETROMETER READING  |REVIEWED BY: i
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.[ TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR [ Fiddler

. - OF Phran g %ﬁffar/
/o3 -0 /fat/mm }é«an

< /’/ u’/;g,wac/gzy

gl oo € 357

Iy bereathgrael

Z"WC/TOC&PQ

(QA Sl 2- <7I>

Comments:

PRGQJECT NO. 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: Rk -0]3
IPROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: Jo. 2 ¢ ~ 03
DIA. DATE FINISHED:
WT. DRILLER: Jaxgopy .
FALL GEOLOGIST: F._. WL,
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA[NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PIB | uR | Fiddler

0-0.5 - W ar figsal ~sM
- 4.0 fé_&:‘/ﬁm&d $hdr o) M>7L//“7
— meoist o 20!
S# u—’/ Some <l
red m#/-l\j 3.5-40
Rorser Co0-¢f0"
\ers Fire Sand 3540

| e [00%

— IPO—

Comments: |
PROJECT NO. 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: (<l -~ Ol
IproJECT: SLDA SHEET: 1 of 1 '
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRAGTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER!coRrE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE JTYPE DATE STARTED: [ —~Z1-O 3
DIA, DATEFINISHED: 4 ;5 . 721-9 7
WT. DRILLER: T oc DV
FALL GEOLOGIST: [/ i
* POCKET PENETROMETER READING |REVIEWED BY: Y !
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.{ TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID | uR | Fiddler

D5 - Pk Brn 1w Ol‘f\
UM o gw«vcffs

1 05-Uo - fhm . e b

X, I eont
3rm<,) fayer @ ;?o
dw&r M I‘c‘.{)-e//
tr.Fre Scmal 2-<40

Y

Comments:

PROJECT NO. 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING L.OG
BORING NO: /9K —(D/$

PROJECT: SLDA SHEET: 10f 1
GLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Ing¢. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: jo0-2./ -03

DIA, DATE FINISHED: /O~ 2 /-¢I

WT. DRILLER:  Toagpin

FALL GEOLOGIST: £, b

* POCKET PENETROMETER READING  |REVIEWED BY: S/
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.|TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs! PID | urR | Fiddler

=

| OFOs - [éfsoi\’ PKGM.GT‘jﬂA*C.SIz

e 7 o s
5
ffi“ o

More c_/ %MM/ZV
helog. S

Comments:

PROJECT NO. 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: (4 -@ /(.
PROJECT: SLDA SHEET: 10f 4
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJUB Services, Inc. JBORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: JO-2/-0 3
DIA. DATE FINISHED:  (&~2/- 72
WT. DRILLER:  Je2<ain ]
FALL GEOLOGIST: £ _
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.]TYPE| RQD |COLOR|HARDNESS DESCRIPTION 1* USCS| PID | uR | Fiddler
i -85~ Kpey “{c;"gito//anfw‘c
M

d.5 ?{0 ~ /1[ %?l’ Buwn
5)"} "‘7/5&"7‘*& C/d7
A

™4 :wﬁ%}
Prse %jvz/

Comments:

PROJECT NO. 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING LOG
[sorRiNG NG RE _o] )

PROJECT: SLDA SHEET: 1 of 1

CLIENT: USACE JOB NO.: 11173233.00000

BORING CONTRACTOR: SJB Services, Inc. |porinG LocaTioN:

GROUNDWATER: CAS. |SAMPLER|CORE| TUBE]GROUND ELEVATION:

DATE| TiME | LEVEL | TYPE |TYPE DATE STARTED: [0-27-0 %

DIA. DATE FINISHED:  {0~2. /-8 3

WT. DRILLER: J A 30/

FALL GEOLOGIST: A . o ofObnng
* POCKET PENETROMETER READING  |[REVIEWED BY: /I /

SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS

FEET [ STRATA|NO.| TYPE| RQD {COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler

by

0-6.5 - PEBrn SMy droce e
¢ |ped PeBen 557 e

z JI’Y..
O5-4¢ - 7

A ———f——

wdﬂm&&?)

< fﬂ'[// St C{,;y

Phroglovd

atf/a?(ar o‘p v¢7 "D:ke5a,a/f

6@"@’ at 2.0’

4

ﬂ,‘, /47& afC&/‘!—/@ZE

=
N

28-4.0- ador Hpepto @J.s

Droy eber 2.0 st e |

Comments:

PROJECT NO. 11173233.00000
BORING NO.




URS Corporation GEOPROBE BORING LOG
BORING NO: R -_O/%
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233,00000
BORING CONTRACTOR: SJB Services, Inc. [BORING LOCATION:
GROUNDWATER: CAS. [SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: ) -2/-03
DIA. DATE FINISHED: ;5.2 ;-0
WT. IDRILLER:  _TA<ap/
FALL GEOLOGIST: K. /A ok
* POCKET PENETROMETER READING  |[REVIEWED BY: I/
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs] PID | ur | Fiddler
O-0.S ~ PlPy K organ

\ﬁ(‘

I} M Of‘So)\ ‘7/ ﬂ_‘?g

9:5-4.0. Mov-/zl {L}\,i
O

)@LFL 5‘71'5 &@/

013(

/ﬂyer.s@?o Mtﬁ[?/f/

N,

Comments:

PROJECT NO. 11173233.00000

BORING NO.




URS Corporation GEOPROBE BORING LOG
BORINGNO: (L5 — OO
PROJECT: SLDA SHEET: 10of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. SAMPLER|CORE| TUBE |GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: { G.- 2.1 - © 3
DIA. DATE FINISHED: LO--2 i —¢)
W, DRILLER: _J) €A & un
FALL GEOLOGIST: Ke [V Z T,
* POCKET PENETROMETER READING REVIEWED BY: v 4
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.[ TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PiD | uR | Fiddier
" V-1.0" - K B silty ¥ﬁ t Q|5 V2757
L] frc [ob 5‘”;’7&»48 vevel byprd?
[0~ 51} Plaan s,
¢ '
! 5 yer & ? 47 5
2 | mc 100% ’"‘7’(0@"0 Shn-e CorSe S g 1333
--F\,\{S)m,\tﬂ., %zquwa‘f
] =3 qo"sf 132/0 Ponp ,,/4
3| rnd T Zz( lch.kca c&mrSe,&m&' O 5’/5737;_
T { haly. f'ra M—f<
TS —Rardshe AT ) L 9
pom ¥ 515' -G (/‘U EC/I 5
} I. /V[grt— c.g,-ru‘ﬁw}
Comments:
PROJECT NO. 1117323300000
BORING NO.
&lﬂkﬁrﬁ MI\J - l?’ 1{6% cpm ot . /' ‘, - ., ,’,!
10 - Lo ol
O-2t-0 15743 com -’
MO0 ep™ )




URS Corporation GEOPROBE BORING LOG
BORING NO: (7,3~ 0O 2.
PROJECT: SLDA SHEET: 10of1

CLIENT: USACE JOB NO.; 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: -~

GROUNDWATER: CAS. |SAMPLER|CORE|TUBE]GROUND ELEVATION:

DATE| TIME LEVEL | TYPE |TYPE DATE STARTED: [0~-2 /- 03

DIA. DATE FINISHED: / O«2. [ —o73

WT. DRILLER: "U et

FALL GEOLOGIST: I Marm2h g
o/

* POCKET PENETROMETER READING JREVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.[ TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID| uR | Fiddler
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Comments:

PROJECT NO. 11173233.00000
BORING NO.

Bedgrome 1627 For O 001,012,003 0B
| 1<
1622




URS Corporation GEOPROBE BORING LOG
BORING NO: (15— X0
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. |BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: /) O-2.1-0"%
DIA. DATE FINISHED: (& ~2) ~&2
WT. DRILLER: ) enSey s
FALL GEOLOGIST: A AN p2b
* POCKET PENETROMETER READING |REVIEWED BY: 4
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
f;u, F I
; 5? Sh/'/ oay, o B ani H'n,y
’e { - oy
¥ 7 ° OISO""‘—SL‘«\Z&ﬂ'«rM‘ M;’(L 3 @]]/03“/
i &W"J o
. |- greyf ‘
2 e éoo/ 5 ,'J’ )Z’/'Wh”q,mr(’ ',MIA{) m/
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" @o/ g-1z @re/“ (/k hard Slaje, I
2| Me o 3(-4111'_/ rrte, o B
Yyt < oo
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e T 12135 agabove .
- L/ MO (007, | « 5 ' S R
e AL | — [BS-Ho- Hbown 54 o|/2|l6s]
{D‘DNK‘_’, C‘C’QF.SC 6 ! -
“LLa oy afoa_l J(?zrfnﬁ@/
To-0,
c/, C
10
12-14
Comments.
PROJECT NO. 11173233.00000
BORING NO.
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URS Corporation GEOPROBE BORING LOG
BORING NO: B~
PROJECT: SLDA SHEET: 1of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. SAMPLER|CORE| TUBE |GROUND ELEVATION:
DATE TIME LEVEL TYPE |TYPE |DATE STARTED: ['0-—22-03
DIA. DATE FINISHED: , 5-22 -0
WT. DRILLER:  Jeen,.
FALL GEOLOGIST:  fnwy, MurrfPh-7
* POCKET PENETROMETER READING REVIEWED BY: 7
SAMPLE DESCRIFTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA[NO.|TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID | uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: CR-o5
PROJECT: SLDA SHEET: 10of 1
CLIENT: USACE JOB NO.: 11473233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. SAMPLER | CORE| TUBE|GROUND ELEVATION:
DATE| TIME LEVEL TYPE |TYPE DATE STARTED:
DIA. DATE FINISHED:
WT. DRILLER:
FALL GEOLOGIST:
* POCKET PENETROMETER READING REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE RQD |COLOR|HARDNESS DESCRIPTION USCS| PID | uR | Fiddler
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URS Corporation

GEOPROBE BORING LOG

BORING NO: o B~ 0l
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE | TIME LEVEL TYPE |TYPE DATE STARTED:
DIA, DATE FINISHED:
WT. DRILLER:
FALL GEOLOGIST:
* POCKET PENETROMETER READING |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|{NO.| TYPE| RQD |COLOR|HARDNESS| DESCRIPTION USCS| PID| uR | Fiddler
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URS Corporation %EOPROBE BORING LOG
BORING NO: b —007
PROJECT: SLDA SHEET: 10f1
ICLIENT: USACE JOB NO.: 11173233.00000
IBORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. SAMPLER|CORE| TUBE{GROUND ELEVATION:
DATE TIME LEVEL TYPE |TYPE DATE STARTED: [(J" 22 - GE
DIA. DATE FINISHED:  J2.-272. -3
WT. DRILLER: Zi:’.ﬁ\:jﬂ,rj
FALL GEOLOGIST: [ i [Pl 7
* POCKET PENETROMETER READING REVIEWED BY; ' 4
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URS Corporation WELL BORING LOG
BORING NO: _(<13-0O%
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
paTE| TIME | LEVEL | TYPE |TYPE DATE STARTED: [D-2/-o™
DIA. DATE FINISHED: ) o-7 (-0
WT, DRILLER: JA<an)
FALL GEOLOGIST:  £. Mg Pl
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.|TYPE| RQD [COLOR|HARDNESS DESCRIPTION PID | uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: (53 - OO0
PROJECT: SLDA SHEET: 1 of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: 5JB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. SAMPLER|CORE| TUBE |GROUND ELEVATION:
DATE TIME LEVEL TYPE |TYPE DATE STARTED: ]‘O—-Z{»B’S
DIA. DATE FINISHED: J)— 24~ 0"
WT. DRILLER:  Ja3pm
FALL GEOLOGIST: ¥ Mo . fh7
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URS Corporation GEOPROBE BORING LOG
BORINGNO: &B-01 0D
JPROJECT: SLDA SHEET: 1of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS, SAMPLER [CORE| TUBE |JGROUND ELEVATION:
DATE | TIME LLEVEL TYPE |TYPE DATE STARTED:
DIA. DATE FINISHED:
WT. DRILLER:
FALL GEOLOGIST:
* POCKET PENETROMETER READING REVIEWED BY:
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DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
BORING NO: (L3~ -
PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. JeoRING LoCATION:
GROUNDWATER: CAS. |SAMPLER]|CORE| TUBE]GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED:
loia. DATE FINISHED:
WT. DRILLER:
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* POCKET PENETROMETER READING  [REVIEWED BY:
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URS Corporation GEOPROBE BORING LOG
BORINGNO: (AR -0!2
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: /0-~Z/-0673
DIA, DATE FINISHED: (s, -2/ -0
WT. DRILLER: A%qp
FALL GEOLOGIST: £ . A, , N
* POCKET PENETROMETER READING  |REVIEWED BY: i
SAMPLE DESCRIPTION
DEPTH REGCOVERY CONSISTENCY MATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
BORINGNO:  ~R~ ) 3-
PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. SAMPLER|CORE[ TUBE |GROUND ELEVATION:
DATE| TIME LEVEL TYPE |TYPE DATE STARTED: / {9—/ '27—53
DIA. DATE FINISHED; o5~ » 3 .~ O 2
WT. DRILLER:
FALL GEOLOGIST: J.- M op il
* POCKET PENETROMETER READING REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
BORING NO: GO~ 01 .
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS., SAMPLER|CORE| TUBE JGROUND ELEVATION:
DATE | TIME LEVEL TYPE |TYPE DATE STARTED:
DIA. DATE FINISHED:
WT. DRILLER:
FALL GEoLoGIST, - //1«,.,\,\/#«—7
*POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
BORINGNO:  [550--015
PROJECT: SLDA SHEET: 1 0f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|cORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: j0-22.-03 - Fi5
loia. DATE FINISHED: i0-27 -0 %
WT. DRILLER: MY son
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~ POCKET PENETROMETER READING  |REVIEWED BY: 7
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URS Corporation GEOPROBE BORING LOG
BORINGNG: (L R--0ib
PROJECT: SLDA SHEET: 1 0f1
GLIENT: USACE JOB NO.: 11173233.00000
BORING GONTRACTOR:  SJB Services, inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE |GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: [0-23-03 844
DIA. DATE FINISHED:
WT. DRILLER: J A<gogn
FALL GEOLOGIST: £ MLV)
~ POCKET PENETROMETER READING |REVIEWED BY:
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) TR 51)" 'frm ";-’vw&ch Fig olr2| lzeg
TAS qSA pMAi 3(' ! lé, ﬁfwe,[
Z-4 - SAM - > Sopat-L G
! [~ A Laf P ——
. Y-~ 5»«&(;—4') ﬁﬁefwi layack ol e
. 2 /h( 75 0 'Z
5 |- g S et 108
EAW.'e gSte o1 2¥/o
2
— g | 75 1214 - AN, S %éd
4 °l oyl o| 12127
1o 4
Shnled 00,5
¢-)o
Comments.
PROJECT NO. 11173233,00000

BORING NO.

12983
12620
j26¥9

e




URS Corporation GEOPROBE BORING LOG
BORING NO: [,,5 ~ {1 7

PROJECT: SLDA SHEET: 10of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: 8JB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME LEVEL TYPE [TYPE DATE STARTED: |0 —

DIA. DATE FINISHED:

WT. DRILLER:

FALL GEOQLOGIST:

* POCKET PENETROMETER READING  |REVIEWED BY:
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URS Corporation GEOPROBE BORING LOG
BORING NO: GR- ol X
PROJECT: SLDA SHEET: 10f1
CLIENT: USAGE JOB NO.: 11173233,00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION: G & 27 ¢
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION: N
DATE| TME | LEVEL | TYPE |TYPE DATE STARTED: - -O=
DIA. DATE FINISHED: [/ ~ /-3
WT. DRILLER:  Jagwr ]
FALL QeoLoGIST: {7 M,\,w‘\_%
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URS Corporation GEOPROBE BORING LOG
BoRmG No: . (o - OI1F.

PROJECT: SLDA SHEET: 10f1 )
GLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc, BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE]GROUND ELEVATION:
DATE| TME | LEVEL | TYPE {TYPE DATE STARTED: [ ~[ - O <

DIA. DATE FINISHED:  jf .- ¢ ~ &%

WT. DRILLER: D& =< med

FALL GEOLOGIST: L) el

~ POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
eeeT | sTRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| ur | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: OAL - O £ O

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc, BORING LOCATION:
GROUNDWATER: T cas. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE [TYPE \DATE STARTED:  }l- 4.3

|pia. DATE FINISHED: 1t -¢ -p"3

WT. DRILLER: <) XS &)

FALL geoLoGIsT: K. Wl g

* POCKET PENETROMETER READING |REVIEWED BY: s
SAMPLE DESCRIPTION

DEFPTH RECOVERY! CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.|TYPE] RQD |COLOR]|HARDNESS DESCRIPTION Uscsi PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: S3-02.1
PROJECT: SLDA SHEET: 1of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOGATION:
GROUNDWATER: CAS. | SAMPLER|corE| TUBE|GROUND ELEVATION:
paTE| TIME | LEVEL | TYPE TYPE DATE STARTED: 0~ (602
DIA. DATE FINISHED: | () 1.6~ 0%
WT. DRILLER: (s ¢ny)
FALL eeoLoalsT: F  fa..nl,
* POCKET PENETROMETER READING  |REVIEWED BY: o
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID | uR | Fiddier
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URS Corporation GEOPROBE BORING LOG
BORING NO: 12y~ Exir WA

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BCRING CONTRACTOR: SJB Services, Inc. BORING LOCATION:  ©f § Se7 /é S Lo & P5] ]3‘:(.)"3”
GROUNDWATER: CAS. [SAMPLER|CORE| TUBE|GROUND ELEVATION: Ao
pAaTE| TmME | LeveL | Tvee JTvPE DATE STARTED: /- ¢/ -&3 N

DIA. DATE FINISHED:  // =Y &3

WT. DRILLER: o) 2¢n)

FALL GEOLOGIST: £.. YA rnidnon

* POCKET PENETROMETER READING  |REVIEWED BY: i
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID| uR | Fiddler

O-{o- Dl (_’%fj - i/ [fl.a,y |
' ﬂl’ ,‘{"’9?: 5(!‘“‘; L »rd B w e O /
; ‘o o ’I 'fs //%,

o 75.’;' /. [ "‘" :#/" ,~~ [.«5 lnyﬂﬁp]
= 5 oy st

0 il oy f

i

Sh‘f [‘f ﬁlf; P _f'f'{‘;f';r 8.

€ roaps Fes ?JP& ‘\' £ uﬁ*'ﬁ/ﬁ‘:ﬁﬁ 3’!‘&’%”‘:

[N
e

HNY

\‘3

P |
W f!s ({fﬂ:/’!)’t&

v

ﬁ? Top o A g r'f_”\_ﬂ,/
. F] .

Hocdreek 4, 4.
B R e

W £

,{,,ﬁ b —0-0c

ﬁff - I/

w3

}
\ﬁ:ﬁwfﬂ N }1"« Y {

Comments:

PRQJECT NO. 11173233.00000
BORING NOQ.

| ; ¢ ij;f e {/ (74




URS Corporation GEOPROBE BORING LOG
[BORINGNO: A &3 T
PROJECT: SLDA SHEET: 10f 1

CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOGATION:

GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE | TIME LEVEL | TYPE |TYPE DATE STARTED:
loa. DATE FINISHED:
WT. DRILLER: 5z o p)
FALL GEOLOGIST: #eyh

* POCKET PENETROMETER READING |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
[BORINGNO: 2, 2

PROJECT: SLDA SHEET: 10f1 '
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: | />2/2 %

DIA. DATE FINISHED: },// 23/

WT. |oRILLER: “TASAA) T

FALL GEQLOGIST: /)

* POCKET PENETROMETER READING  [REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY| CONSISTENCY MATERIAL REMARKS
FEET | STRATA [NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO: (he2 = O g

PROJECT: SLDA SHEET: 101
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LQCATION:
GROUNDWATER: CAS., |SAMPLER|CORE| TUBE|GROUND ELEVATION:
paTE| TIME | LEVEL | TYPE [TYPE DATE STARTED: {{ ~ ¢/~ 13

DIA. DATE FINISHED:  }| = “f ¢ 7%

WT. DRILLER:  <rai g &n)

FALL GECLOGIST: 0 o

* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECGVERY| CONSISTENCY MATERIAL REMARKS
FEET | STRATAINO.| TYPE| RQD [COLOR|HARDNESS DESCRIPTION, 5., / USCS| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO: _ (5{2 ~ 02,
|proJECT: SLDA SHEET: 1 of 1
fcLienT: USACE JOB NO.: 11173233.00000
|BORING CONTRACTOR:  SJUB Services, Inc. |sorinG LocaTiON:
GROUNDWATER: CAS. |SAMPL:<|CORE| TUBE|GROUND ELEVATION:
pate| Tme | Lever | TypE |TYPE |oaTE sTaRTED:  #/-O44 . Q3
DIA. - |oaTE FiNisHED: 7 00 - ™,
WT. ] IDRILLER: 5 f-mdy?
FALL GEOLOGIST: "7
* POCKET PENETROM( .. R REAIING  |REVIEWED BY:
SAMPLE DESCRI-TION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.{TYPE| RQD |COLOR|HARDNESS SCRIPTION UScs| PID | uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: (52~ 27
|proJECT: SLDA : SHEET: 1 of 1
{cLIENT: USACE ) JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPL |[COR: TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: /(¢ oyt
DIA, DATE FINISHED: /{ - ¢/ ~¢> 3
WT. t IDRILLER: 5> s 0~
FALL f GEOLOGIST: f&12
* POCKET PENETROME . .:RE. .3 |REVIEWED BY: —1
SAMPLE ~ £sCi fION
DEPTH RECOVERY CONSISTENCY ‘ATERIAL REMARKS
FEET | STRATA|NO.|TYPE| RQD |COLOR|HARDNESS -CRIPTION USCS| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO: 2/~ 7.8
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. |sorING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: M =22+ D
DIA. DATE FINISHED: -
WT. DRILLER: 0 A >0¢)
FALL GEOLOGIST: [pf?
* POCKET PENETRCMETER READING [REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENGY MATERIAL REMARKS
FEET | STRATA[NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO: 2~ 2.9
PROJECT: SLDA SHEET: 1of1 '
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: | //77/ 1'%
DIA. DATE FINISHED: !r/zg /a Y
WT. DRILLER: <22 T80
FALL GEQLOGIST: KB
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENGY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
|BORING NO: GR-030 -
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBEJGROUND ELEVATION:
DATE| TIME | LEvEL | TYPE [TYPE DATE STARTED: /{ - )8 —
DIA. DATE FINISHED: |/- 7%-02.
WT. DRILLER: 3 /567
FALL GEOLOGIST: f2 8
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATANO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| urR | Fiddler
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URS Corporation GEOPROBE BORING LOG

BORING NO: Ci2 -2
PROJECT: SL.DA SHEET: 1 of 1

CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|[ TUBE|GROUND ELEVATION:

DATE | TIME LEVEL | TYPE |TYPE DATE STARTED: // C 2072
DIA. DATE FINISHED: /{2 3 O

WT. DRILLER: JAS 8s)
FALL GEOLOGIST: fo 032
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENGY MATERIAL REMARKS
FeeT | STRATA|NO.| TYPE} RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO:  (?» —0)2 2_
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233,00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|[ TUBE|GROUND ELEVATION:
DATE| TIME | LeveL [ TvPe [TYPE DATE STARTED:  {/- 773 -82
DIA. DATE FINISHED:  {/ »21 al
WT. [oRILLER: S A SO
FALL GEOLOGIST: R¢{1e
“ POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY]| CONSISTENGY MATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
BORINGNO: 7 3-073
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
|BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
paTE| TmE | LEVEL [ TYPE |TYPE DATE STARTED: !/~ ~ 3 " © =
DIA. DATEFINISHED: }1-22-4%
WT. [orRILLER: J A £ Ok
FALL GEOLOGIST: {EC;?;
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY] CONSISTENGY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE] RQD |COLOR|HARDNESS DESCRIPTION UsCS| PID | uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO: ~2- o3¢
PROJECT: SLDA SHEET: 1o0f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: //-2 2-~72
DIA. DATE FINISHED: %/ 72— 5 2%
WT. DRILLER: D A50.)
FALL GEOLOGIST: 053
~POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY)| MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| Pip | ur | Fiddier
L _% /"3—* "2 BFM/\) A, ?k' B(fdhlfd J _Z; /é
|\ me| tng| | 107 cHy Cog e - sotf o| [M730| 1222 |y
’ '{Z/ﬂc& & Swd{ L ’f 1
L [ —t— : " L) S P
A EX o ST P e
" — , 9/00 a /00 » F (SARRY G ¥ ,{-’* ‘L-;:;—-f:,[ “F Z
. JLZ e M‘%J’;mf _ et 0&;& P ‘z oo Q(Mm,( —“_ [2¥37
'S rodina satt
/’V‘L_'J"r. '
5: é £ C(if Br@v!ln hma#“"fpa{
*”f/ﬁ‘éftf, Pr/ (_/1"-'1"""’"!&)
EotXR 6.5 T
Sd'mzf)/evl
O-0.5 4 PAlS /gD
ND P
2 g M/ MDD
Comments: et f Eofireal & 205 ’
7,,) & =2 7.5 |ProuECT NO. 11173233.00000
R edesa( (T 6,5’ ! BORING NO.

D{!C g’({‘ f@wu-J_ !l (?? V]
W liLy 86
f211e
ey
TRERS




URS Corporation

GEOPROBE BORING LOG

CB-r2 S

|BCRING NO:

PROJECT:

SLDA

SHEET: 10of1

CLIENT:

USACE

JOB NO.:

11173233.00000

BORING CONTRACTOR:

$JB Services, Inc.

BORING LOCATION:

GROUNDWATER:

CAS.

SAMPLER |CORE| TUBEJGROUND ELEVATION:

DATE

TIME

LEVEL

TYPE JTYPE

DATE STARTED: [/-7 %.073
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DATE FINISHED:
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REVIEWED BY:

SAMPLE

DESCRIPTION

DEPTH
FEET

STRATA

NO.

RECOVERY|

RQD

CONSISTENGY

TYPE COLOR|HARDNESS

MATERIAL

REMARKS

DESCRIPTION USCS| PID

uR

Fiddler

| A

R

(|7

L

W(

e

M -0.%
I
b

-

1 Qp Sﬂf

I

| rf',": s--:' hﬁ;i‘;’“o, /'- 50 f

fo

oA

0,

2-,0- bmuwi "’4'2’ o
trace Lo grored,

8-/ 5 kmﬁ«'ﬂ’w

/. 5-320- ér/Brmwn J;
4, fl e ﬁ/(:f':wb DHHrarc S (‘hn9
mo,j—-/'f rrechia. u«f‘#‘

7.0-3.5 ¥ Blocy) Sk
+4r & az)w("—f-le/
SM(’J w()!gf 5—%.

, 7.8-80- Geey Fry sw{afl/

m?xfl.,., : sn‘pj »ﬁ/{wi‘

ey e € f'sau/
Sere( - \5:: J"J'ﬂr‘(’ &/ﬂre/@ '{‘F(/ é.@,_"

.-.5(4,(

=

g? / érf’b/ {..coxf ‘g(ofj fa /)‘('\p

]

o832 1.7

(/m
Tty ©

lo

//757

1S

1205/

—

Comments:

|PROJECT NO.

11173233.00000

|soriNG NO.

PACE O L un R

ITAKSY
mz

P ?i‘é’i

{’lC) z._/




URS Corporation GEOPROBE BORING LOG
BORING NO: &R~ o 3
PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JoB No.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. IBORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE |pate sTARTED: (/- 4 -0 2
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URS Corporation GEOPROBE BORING LOG
BORING NO: (22 — 35" ]

PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 11173233,00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: cAS. | SAMPLER|cORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED:  /{ ~O1 -5
DIA. DATE FINISHED: /7 ~ /<[ 2
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* POCKET PENETROMETER READING  |REVIEWED BY:
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FEET | sTRATA|NO.] TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: Cd- o33

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: /(-2 7- 0%

DIA. DATE FINISHED: ‘0 - /9 - 42

WT. DRILLER: TYosop) T i TSy

FALL GEOLOGIST: 72 . Yl ol o7
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URS Corporation | | JSEOPROBE BORING LOG
BORING NO: B 6539
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc, BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: 10 /9. 5
DIA, DATE FINISHED: “fe—pt—i5- // 02-A87%
WT. DRILLER: — 4§93~/
FALL GEOLOGIST: K . /M. k 4
* POCKET PENETROMETER READING  |REVIEWED BY: 4
SAMPLE DESCRIPTION
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URS Corporation GEOPROBE BORING LOG
BORING NO: (>3- 040
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION:
GROUNDWATER; CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LeEVEL | TyPE fTYPE DATE STARTED: //-21%.47%
DIA. DATE FINISHED: I -Z2.% -2
WT. DRILLER: T ASnA)
FALL GEOLOGIST: Zpna,
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY]| CONSISTENCY MATERIAL REMARKS
FEET [ STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: (| T - O/
PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 1117323300000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE [TYPE DATE STARTED: [ D~ 2§ .74
DIA, DATE FINISHED: {t) - 2% ~¢J%
WT. DRILLER: ) O~ 13 r~)
FALL GEOLOGIST: f2 . /l/\,.nk/)
* POCKET PENETROMETER READING  |REVIEWED BY: d
SAMPLE DESCRIPTION M
DEPTH RECOVERY GONSISTENGY MATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
BORINGNO: /6 ~OY 0D ~ -
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
JBORING CONTRACTOR: S.B Services, Inc, BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
paTE| TIME | LEVEL | TYPE [TYPE DATE STARTED: /0~ JE ~¢3 L
DIA. DATE FINISHED: /0 — 2588 %
WT. DRILLER: deAgond K
FALL GEOLOGIST: A MAe il —
* POCKET PENETROMETER READING  |REVIEWED BY: i 4
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY g,‘p_, Pl 5c.m{lMATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
IBORING NO: Ol - 04y
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
pate| TwmE | LeveL | TvPE |TYPE DATE STARTED: J#&)- & 57 -~
DIA. DATE FINISHED: /7. A L
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FALL GEOLQGIST: [ Aa [
* POCKET PENETROMETER READING  |REVIEWED BY: r=
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URS Corporation GEOPROBE BORING LOG
BORING NO: (51> ¥ 7/

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: $JB Services, Inc. BORING LOCATION:
GROUNDWATER; CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE | TIME LEVEL | TYPE [TYPE DATE STARTED: //- /2 4

DIA. DATE FINISHED: //- /7. o~

WrT. DRILLER: A Sor/

FALL GEQLOGIST: FoR . /renré’ s

* POCKET PENETROMETER READING |REVIEWED BY:
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DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE{ RQD [COLOR|HARDNESS DESCRIPTION USCS| PID| urR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO:  (Gl5— 0/ <
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11473233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: J|- |77 - 05
DIA. DATE FINISHED: // ~/ .0”
WT. DRILLER: 3 A<A~]
FALL GEOLOGIST:  Fap
~ POCKET PENETROMETER READING  |REVIEWED BY:
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URS Corporation GEOPROBE BORING LOG
BORING NO:  (T2,~ 2 £¢,
PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 11173233,00000
BORING CONTRACTOR; SJB Services, Inc. BORING LOCATION: 107 w)E of flomead focd e
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION: 7= > oar @ piouy el 7&,“‘4
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: /(- 7% 03
DIA, DATEFINISHED: /o - 25 -0
WT. DRILLER:  JAgar]) TodPaz)sk ]
FALL GEOLOGIST: Q. o

* POCKET PENETROMETER READING  |REVIEWED BY: /]
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID | uR | Fiddler
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URS Corporation | GEOPROBE BORING LOG
“[BorRING NO:  ZR— £ )
PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Servicas, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE | TIME LEVEL | TYPE |TYPE DATE STARTED: Jl1- L D3
DIA. DATE FINISHED: (/-{2 oL
WT. DRILLER: QA S~
FALL GEOLOGIST: £ a5
~ POCKET PENETROMETER READING  |REVIEWED BY:’
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URS Corporation GEOPROBE BORING LOG
[BorRING NO: 72 - 4R
|ProJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: $JB Services, Inc. |zoRING LOGATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
pAaTE| TME | LEVEL | TYPE |TYPE DATE STARTED: [D~Z&-&7%
DIA. DATE FINISHED: /p-Z 8-
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FALL GEOLOGIST: p? YA~ pht —
* POCKET PENETROMETER READING  |REVIEWED BY: L
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URS Corporation 'GEOPROBE BORING LOG
[porRNG NO: 7 - &9
PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:  __
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
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URS Corporation GEOPROBE BORING LOG
BORING NO: (5% -5 |
PROJECT: SLDA SHEET: 10f1
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URS Corporation GEOPROBE BORING LOG
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URS Corporation GEOPROBE BORING LOG
BORING NO: (/3 &
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URS Corporation GEOPROBE BORING LOG
BORINGNO: (“R-0% 6
PROJECT: SLDA SHEET: 1of1
CLIENT: USACE JOB NO.: 11173233.00000
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URS Corporation ' GEOPROBE BORING LOG
BORING NO: On-08 77
PROJECT: SLDA SHEET: 1 of 1
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URS Corporation GEOPROBE BORING LOG
oRNG o Bl - OSSR
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URS Corporation GEOPROBE BORING LOG
BORNG NO: (213 ~9%5]

PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 11173233.00000

BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
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URS Corporation 'GEOPROBE BORING LOG
BORINGNO: (513 — /(|
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
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URS Corporation GEOPROBE BORING LOG
BORING NO:  (LB3-O LR
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URS Corporation GEOPROBE BORING LOG
BORING NO: E—0 63 -~
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE |GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: 10~7Z =
DIA. DATE FINISHED: {2~ 2Z ¢/ -0%
WT. DRILLER: i
FALL GEOLOGIST:
~ POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| urR|Fiddler
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URS Corporation ' GEOPROBE BORING LOG
BORING NO: (IR - 06
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOGATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: 99—t -03
DIA. DATE FINISHED: (6-7 4 677
WT. DRILLER:
FALL GEOLOGIST: K/ MFL,,
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY COMNSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.|TYPE| RQD |COLOR|HARDNESS DESGRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: (> 5- 265

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 14173233,00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: TAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE] TIME | LEVEL | TYPE TYPE DATE STARTED: | O -2 -23

DIA. DATE FINISHED: 1P~ 48 -

WT. DRILLER: O el

FALL SEOLOOBT: P pV

~ POCKET PENETROMETER READING REVIEWED BY: i 4
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: (.8 OB &

PROJECT: SLDA SHEET: 1 of 1
|cLiEnT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc, BORING LOCATION:
GROUNDWATER: cAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
paTE| TME | LEVEL | TYPE |TYPE DATE STARTED: /@ 75 . n"s

DIA. DATEFINISHED: /.5 - < 558

WT. DRILLER: “/“fr

FALL sEoLoGIsT: £, [ y&,,

* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PiD| ur | Fiddler
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URS Corporation " GEOPROBE BORING LOG
BORING NO: (3 — OO67
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
|eorING CONTRACTOR: SJB Services, Inc. JBORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE |DATE STARTED: 10-2$- 92
DIA. DATE FINISHED:  /&-28-63
WT. DRILLER: [ Jcuggw)
FALL GEOLOGIST: €. AN
* POCKET PENETROMETER READING  |REVIEWED BY: 4
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.|TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID | uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO:  (LA_ 0BF -
|PROJECT: SLDA SHEET: 1 of 1
|cuenT: USACE JOB NO.: 11173233.00000
IeorING cOnNTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TME | LEVEL | TYPE |TYPE DATE STARTED: )ty- 28 -3
DIA. DATE FINISHED: /iy _7 & .87,
WT. DRILLER: N .
FALL GEOLOGIST: K ,w P
* POCKET PENETROMETER READING  |REVIEWED BY: =/
SAMPLE DESCRIPTION ’
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION .., |uscs|pib|uR|Fiddier
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URS Corporation GEOPROBE BORING LOG
BORING NO: LB~ 069
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. SAMPLER|CORE| TUBEJGROUND ELEVATION:
DATE| TIME LEVEL | TYPE |TYPE DATE STARTED: [O—7 %03
DIA. DATE FINISHED: _ j~n—2f ag
WT. DRILLER:
FALL GEOLOGIST:
* POCKET PENETROMETER READING |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS __DESCRIPTION uUscs| PID | uR | Fiddler
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URS Corporation

GEOPROBE BORING LOG

BORING NO:

(8- 070

PROJECT:

SLDA

SHEET: 1 of 1

CLIENT:

USACE

JOB NO.:

11173233.00000

JBORING CONTRACTOR;

SJB Services, Inc.

JEBORING LOCATION:

GROUNDWATER:

CAS.

SAMPLER

CORE| TUBE |GROUND ELEVATION;

DATE | TIME

LEVEL

TYPE |TYPE

DATE STARTED: |D-25-03

DIA,

DATE FINISHED: 0 -25-83%

WT.

IDRILLER: U 2347

FALL

GEOLOGIST: /7. M .o 14,7

*POCKET PENETROMETER READING

REVIEWED BY:

SAMPLE

DESCRIPTION

DEPTH

FEET | STRATA

NO.

RECOVERY

TYPE| RQD |[COLOR

CONSISTENCY
HARDNESS
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REMARKS
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URS Corporation GEOPROBE BORING LOG
|BCRING NO: Ger-0TI}
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBEJGROUND ELEVATION:
DATE | TIME LEVEL | TYPE |TYPE DATE STARTED: ({— 7% .O3
|oia. DATE FINISHED:  }; - 2.3 -03
WT. DRILLER: J A58
FALL GEOLOGIST: /) 223
* POCKET PENETROMETER READING |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY| CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.[ TYPE| RQD |COLORjHARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation

GEOPROBE

BORING LOG

BORING NO: 07 2.

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|JGROUND ELEVATION:
DATE| TIME | LEVEL | TYPE {TYPE DATE STARTED: _///>&/42

loia. DATE FINISHED: {t/zm?

WT. DRILLER: 5 ASO#)

FALL GEOLOGIST: .52

* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY] CONSISTENCY MATERIAL REMARKS
FEET | STRATA |NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG

BORINGNO: /7R-0 13 -

PROJECT: SLDA SHEET: 10of 1

CLIENT: USACE JOB NO.: 11173233.00000

BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:

GROUNDWATER: CAS. |SAMPLER|CORE| TUBE{GROUND ELEVATION:

DATE | TIME LEVEL | TYPE [TYPE DATE STARTED: //-Z23-05

DIA. DATE FINISHED: {/-23-02

WT. DRILLER:

FALL GEOLOGIST:

* POCKET PENETROMETER READING  |REVIEWED BY:

SAMPLE 'DESCRIPTION

DEPTH RECOVERY] CONSISTENCY MATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
BORINGNO: (J & - o7

PROJECT: SLDA SHEET: 10f1

CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: __ SJB Services, Inc. BORING LOCATION: e F2€V 15 Jvc o
GROUNDWATER: CAS. | SAMPLER|CORE|TUBEJGROUND ELEVATION: e i 5
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: |(-2¢/-OJ

DIA. DATE FINISHED: J{-24-03

WT. DRILLER: A\50A/
FALL GEOLOGIST: R03
> POCKET PENETROMETER READING _|REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY] CONSISTENCY MATERIAL REMARKS
reeT | sTRATA|NO.| TYPE| RQD |COLOR HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation 1 GEOPROBE BORING LOG
[EoRNG No: /o =0 26
|prosECT: SLDA SHEET: 10f1
CLIENT: USACE ' JOB NO.: 11173233.00000
IBORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE]GROUND ELEVATION:
pate| TME | LEVEL | TYPE JTYPE |DATE STARTED:  [-26-p=
DIA. loaTEFINISHED: /- 26-0732
WT. DRILLER: /50" .
FALL geoLoGIST: ¢ Fr. ~ph
* POCKET PENETROMETER READING |REVIEWED BY: L
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS .
FEET | STRATA|NO.[ TYPE| RQD [COLOR|HARDNESS DESCRIPTION uscs| PID | uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BoRNGNO: B~ &
PROJECT: SLDA SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 14173233.00000
BORING CONTRACTOR: §JB Services, Inc. BORING LOCATION:
GROUNDWATER: GAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME LEVEL | TYPE |TYPE DATE STARTED:
DIA. DATE FINISHED:
WT. DRILLER:
FALL GEOLOGIST:
~ POCKET PENETROMETER READING  JREVIEWED BY: -
SAMPLE DESCRIPTION -
DEPTH RECOVERY constsTency| MATERIAL REMARKS ‘
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URS Corporation GEOPROBE BORING LOG
BORINGNO: (3, 3 -7 )
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE [TYPE DATE STARTED: [ O- L 7/-03%
Ioia. DATE FINISHED: /) —7 727
WT. DRILLER: Y ene i)
FALL GEOLOGIST: Y.
* POCKET PENETROMETER READING  |REVIEWED BY: *
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
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URS Corporation

GEOPROBE BORING LOG

BORING NO: (oo o7

PROJECT:

SLDA

SHEET: 10f1

CLIENT:

USACE

JOB NO.: 11173233.00000

BORING CONTRACTOR:

SJB Services, Inc.

BORING LOCATION:

GROUNDWATER:

CAS. |SAMPLER|CORE|TUBE
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URS Corporation

GEQOPROBE BORING LOG

BORING NO:  (522- 1 79
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000

BORING CONTRACTOR:

S.JB Services, Inc.

BORING LOCATION:
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GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
pATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: [)-7¢,. g 10: to)-
DIA, DATE FINISHED: /). 2 - 8",
WT. DRILLER: 4.,
FALL GEOLOGIST: by b,
¥ POCKET PENETROMETER READING  [REVIEWED BY: ' V4
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD [COLOR|HARDNESS DESCRIPTION USCS| PID| uR | Fiddler
RS R D=2, 5 e, Aj;zl:?,j ;f-)‘, 54 ;".J
! }.( 2, I .;'“' ; & 4—.
iz o - {/m / 8|1 1hgs!| Peex
L] # '; - 5 5—. G{\/ &fm p&. rf e
2 MOy ~ ~tore o r@_,/_ m !/J‘Iv V2L
| I LU ST /Ju NS Y |
{/}J’ Sond vty v g Tt
e |1 N
_ ST TN DTN o -1 [ PO
— ] — RN o }: \:‘ -?."'3
- - ! ' ;/ ' (‘ﬁi’d(}’ ‘/D i
(4\ Sa- J5'““ﬂj"~e’£9 ?r{ )
LA los. Voryiony '",frf’r“’,g/
/L/n 7 '*,‘/fj.m
‘ '}P!”[i('r( woTeg
‘] i A - i
: / I b s
v, ;
L E(ZIJJ;-’!:-",{J ot
Q/"?'—‘"' N
oled L
f’wf)“‘ 1.0
// by
o1
Comments:
PROJECT NO. 11173233,00000
BORING NO,
Fp-Mlp - 0.0 oy | 1202
ol |2y
[ ¢ 12608
g -in 1266




URS Corporation GEOPROBE BORING LOG
BORNGNO: @B OFD

PROJECT: SLDA SHEET: 10f1
GLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER{CORE|TUBE|GROUND ELEVATION:
paTe] mme | Lever | Tvpe JrvPe DATE STARTED: (O~ 1&-08
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URS Corporation " GEOPROBE BORING LOG
BORING NO: (i ™|
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc, BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE JTYPE DATE STARTED: lo~26 - 02
DIA. DATE FINISHED: Lo—2.6~ 0%
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URS Corporation

GEOPROBE BORING LOG
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BORING NO: GAR 02—
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER]|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: [U/2(/03
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URS Corporation

GEOPROBE BORING LOG

BORINGNO: (53-0¥ 732

PROJECT:

SLDA

SHEET: 1o0f1

CLIENT:

USACE

JOB NO.: 11173233.00000

BORING CONTRACTOR:

SJB Services, Inc,

BORING LOCATION:

GROUNDWATER:

CAS. |SAMPLER|CORE|TUBE
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URS Corporation GEOPROBE BORING LOG
BORING NO: Ga-ofd
PROJECT: SLDA SHEET: 1of1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: GAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE | TIME | LEVEL | TYPE |TYPE DATE STARTED: ¥ ~<&4/-03
DIA, DATE FINISHED: LO— 2.4-8%
WT. DRILLER:
FALL cEoLoGIST: K. ﬂwﬂp")
~ POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | sTRATA|NO.[ TYPE| RQD |COLOR[HARDNESS DESCRIPTION ) uscsl PiD| uR | Fiddier
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URS Corporation GEOPROBE BORING LOG
[BoRING NO: - 0p<
PROJECT: SLDA - SHEET: 1 0f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
pATE] TME | LEVEL | TYPE [TYPE DATE STARTED: | 0~ ¢/_p3
DIA. |paTE FINISHED: 524/ . &>
WT. loriLLER: il
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* POCKET PENETROMETER READING  |REVIEWED BY: 77
SAMPLE DESCRIPTION
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FEET | STRATA|NO.|TYPE| RQD |COLOR|HARDNESS DESGRIPTION uscs| PID} uR | Fiddler
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URS Corporation

GEOPROBE BORING LOG

BORINGNO: £ oer

PROJECT:

SLDA

SHEET: 10f1

CLIENT:

USACE

JOB NO.: 11173233.00000

BORING CONTRACTOR:

SJB Services, Ine,

BORING LOCATION:

GROUNDWATER:

CAS. |SAMPLER|CORE|TUBE

GROUND ELEVATION:

DATE | TIME

LEVEL

TYPE [TYPE

DATE STARTED: /0> 4 73
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DATE FINISHED: LT EI N
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FALL

GEOLOGIST:
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URS Corporation GEOPROBE BORING LC LOG
BORING NO: (»&-98 Y7208

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000

BORING CONTRACTOR: sJB Services, Inc. BORING LOCATION:
GROUNDWATER: CcAS. |SAMPLER CORE| TUBE GROUND ELEVATION:

DATE | TIME | LEVEL TYPE |TYPE DATE STARTED: [0-25 03
DIA. DATE FINISHED: jD-25-02

WT. DRILLER:
FALL GEOLOGIST:
~ POCKET PENETROMETER READING |REVIEWED BY:
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URS Corporation GEOPROBE BORING LOG
BORING NO: (53~ (085
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
|BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: cAS. |SAMPLER]CORE|TUBE]JGROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: |O-25 .~%
DIA. DATEFINISHED: -2 &4
WT. DRILLER: i
FALL GEOLOGIST:
* POCKET PENETROMETER READING  |REVIEWED BY:
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URS Corporation GEOPROBE BORING LOG
BORINGNO: =2 - %7
PROJECT: SLDA | |SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION: o557 /0° Nlse o
GROUNDWATER: CAS. | SAMPLER|CORE| TUBEJGROUND ELEVATION:  /~ceéis w/f/ac_z ,(’,(
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URS Corporation GEOPROBE BORING LOG
BORINGNC:  (S5R-1H95
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LLOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE [TYPE DATE STARTED: l//z#/w .
DIA. DATE FINISHED: )/ 2.//0 ;
WT. DRILLER: 5@ \n's] FdliE
FALL GEOLOGIST: KOR st /i ¥
~ POCKET PENETROMETER READING  |REVIEWED BY:
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DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
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URS Corporation

" GEOPROBE BORING LOG

BORNGNO: G- 09 )

PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: [/~ - @3
DIA. DATE FINISHED: /) -4 ~073
WT. DRILLER: _ Jgonn ]
FALL GEOLOGIST: .
“POCKET PENETROMETER READING  |REVIEWED BY: !
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
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URS Corporation GEOPROBE BORING LOG
[BORNG NO: G B- @72
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: 5 CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE |TYPE DATE STARTED: [(o- 24 -07%
DIA, DATE FINISHED: /d-2€ . &%
WT. DRILLER: ) Cra o)
FALL GEOLOGIST: Muir Ly
. * POCKET PENETROMETER READING {REVIEWED BY: '
SAMPLE DESCRIPTION
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FEET | STRATA|NO.|TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs|PIb| ur | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO: G-
|PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
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URS Corporation "'EEOPROBE BORING LOG
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URS Corporation | GEOPROBE BORING LOG
BORING NO:  (5{2 «F}5
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URS Corporation

GEOPROBE BORING LOG

BORING NO: GCB-O 2
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URS Corporation GEOPROBE BORING LOG
|BORING No: G - 0477
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URS Corporation GEOPROBE BORING LOG ‘
BORING NO: oR-098 |

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USAGCE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOGATION:
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URS Corporation GEOPROBE BORING LOG
BORING NOC: (LA -a%9
PROJECT: SLDA SHEET: 10f1
CLIENT: USAGCE JOB NO.: 11473233.,00000
BORING CONTRACTOR: SJB Services, inc, |BORING LOCATION:
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URS Corporation GEOPRQOBE'BORING LOG
BORING NO: GB-/00
PROJECT; SLDA SHEET: 1 of 1
GLIENT: USACE JOB NO.: . 11173233.00000
BORING CONTRACTOR; SJB Services, inc. BORING LOCATION:
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URS Corporation

GEOPROBE BORING LOG
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URS Corporation GEOPROBE BORING LOG
BORING NO: &ER ~|07
PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233,00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
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URS Corporation GEOPROBE BORING LOG
BORNG NO: (L2~ Jo2 [
PROJECT: SLDA SHEET: 10f 1
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URS Corporation GEOPROBE BORING LOG
BORING NO: (5B |/ OF

PROJECT: SLDA SHEET: 10of 1
CLIENT: USACE JOB NO.: 11173233,00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATICN:
DATE| TIME | LEVEL | TYPE [TYPE DATE STARTED:

loia. DATE FINISHED:

WT. DRILLER:

FALL GECLOGIST:

* POCKET PENETROMETER READING [REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.|TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID | uR | Fiddler

Lollectoo o0-¢" SAMPLE ) ]

i\
o

SeveRAC FraT Ve

CAIER 5y, 7F SADSTONE C 237

-~

."2"“'2_:
bove.
FiecEs ﬂ”—~ /01/ /ﬂ%ﬁ’% éﬂl%rbr‘w/

Jorl 1’5 Hed Bram S’j{y

C/Wy. (’j’cv-; @ é’ac'/("?'g”‘*ﬁb

(A p

é.f P (;n--:.fc'cJ /l:‘,r.cj I \514, j!/\ ,Savc) ﬁ*’nr» @ é;»cﬁ

F"?(_‘E.) Sn !y .!

Ca/écf&d - 0- @6-'5 A

| A

w1

Fiereer FeET Nokn of

= SmAie
A ~
D & @) Trexs
& Opu-3
'59“103
Comments: I
PROJECT NO. 11173233.00000
BORING NO.
M{@M je20
. 12153
W70
TN




13039

URS Corpor. : SEOPROBE BORING LOG
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URS Corpo: GEOPROBE BORING LOG

RINGNO: 72-Q - D2
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BORINGNO: 1K-N2-0O2 71>

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE | JOB NO.: 11173233.00000
BORING CONTRACTOR: 8JB Services, Inc. BORING LOCATION:
GROUNDWATER: ‘ CAS. |SAMPLER|CORE|TUBEJGROUND ELEVATION:
paTe| TME | Levet | Type |TYPE |pATE STARTED: ;1 -(3.~ =

DIA. |oATE FINISHED: ¥:- 12

WT. loriLLER: ST

FALL GEOLOGIST: ™

_ * POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE = DESCRIPTION

DEPTH [Recovery CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION USCS| PID| uR | Fiddler

D4 - azoun G Ry Shfe
Sillychy Aomedimget | O|f28
177 4-5 | ob |4z
lp%dt% &-&-Pk g F.S0Y o |
- sy C-gmel |-

B oo, 6-8 Mgfwn F-sandh o|12yssy
' _S//f qrso/ Fae
\}’Wﬁi’é "/‘o 5’ ddy

F-10.2 5 L4 Ban
Siltda Sml
11D @

/ b-p 7] Kj’g/@ CA}(S&»&

T o 147

gwpkd as soif
"’Q'»{

96
g-/0.2

| || o7

v
]
l

Comments:

PROJECT NO. 11173233.00000
BORING NO.

&C%f@(w.4 /(j':é/ V-

f455”
Joni




URS Corporation GEOPROBE BORING LOG
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FALL GEOLOGIST: KA piin a2 U7
* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
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URS Corporation GEOPROBE BORING LOG
[BORINGNO: Tg 06 - 037 ok Chkan,

PROJECT: SLDA SHEET: 1 of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SUB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. |SAMPLER|CORE|TUBE|GROUND ELEVATION: ;
DATE| TME | LEVEL [ TYPE JTYPE DATE STARTED: ([/22 [0 %

DIA. DATE FINISHED: |L’/ 7 7,/ 6>

WT. DRILLER: Y Acdr)

FALL GEOLOGIST: {pn/d

* POCKET PENETROMETER READING  JREVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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PROJECT NO. 11173233.00000
BORING NO.




| URS Corporation GEOPROBE BORING LOG ~
BORINGNO:  TP_ 06— ()98
PROJECT: SLDA SHEET: 10f1
[cLIENT: USACE JOB NO.: 11173233.00000

|IsorING conTRACTOR:

SJB Services, Inc,

|BORING LOCATION:

GROUNDWATER: CAS. |SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE | TIME LEVEL | TYPE |TYPE DATE STARTED: Ij»@}
DIA. DATE FINISHED: U ~{O -2
WT. DRILLER: TAgon/ -
FALL GEOLOGIST: /gﬁ_g
1 * POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH ' RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO. TYI?E RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddiler
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URS Corporation GEOPROBE BORING LOG
BORING NO: T2 . O - 7Sy
PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. |BORING LOCATION:
GROUNDWATER: CAS. [SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE[ TME | LEVEL | TYPE JrYPE DATESTARTED: '/ /// o < /
DIA. DATE FINISHED: '/ /s %
WT. DRILLER: 4 & A <o~
FALL GEOLOGIST: L' %,
* POCKET PENETROMETER READING  JREVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD |COLOR|HARDNESS . DESCRIPTION uscs| PID| uR | Fiddler
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i
URS Corporation GEOPROBE BORING LOG
BORING NO: /2~ 27 — OG0
PROJECT: SLDA SHEET: 10f1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER|CORE| TUBE|GROUND ELEVATION:
DATE| TIME | LEVEL | TYPE [TYPE DATE STARTED: //- #/- &3
DIA. IDATEFINISHED: /v /- == /1112 /0%
WT. DRILLER:  ~ A SAr) A
FALL GEOLOGIST: [ 5+
* POCKET PENETROMETER READING  JREVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET [ STRATA|NO.| TYPE| RQD |COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO: 7 & 05 . 4/

PROJECT: SLDA SHEET: 10f 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION:
GROUNDWATER: - CAS. | SAMPLER | CORE| TUBE|GROUND ELEVATION:
DATE{ TIME | LEVEL [ TYPE |TYPE DATE STARTED: }f- } /=032

DIA. DATE FINISHED: f —/ }~O.

WT. - DRILLER:  “TA ¢capt

FALL GEOLOGIST: /" 7R /M %

* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENGY MATERIAL REMARKS
FEET | STRATA|NO.| TYPE| RQD [COLOR|HARDNESS DESCRIPTION uscs| PID| uR | Fiddler
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URS Corporation GEOPROBE BORING LOG
BORINGNO: T2 0% — D

PROJECT: SLDA i s SHEET: 10f1
CLIENT: USACE il JOB NO.: 11173233.00000
BORING CONTRACTOR:  SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. | SAMPLER |CORE| TUBEJGROUND ELEVATION:
DATE| TIME [ LEVEL | TYPE |TYPE DATE STARTED: /e [} . ~ 7

DIA. DATE FINISHED:  //—#/-0%

WT. DRILLER: T -#s3,)

FALL GEOLOGIST: /o7

* POCKET PENETROMETER READING  |REVIEWED BY:
SAMPLE DESCRIPTION

DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|NO.[ TYPE| RQD [COLOR|HARDNESS DESCRIPTION uScs| PID | uR [ Fiddler
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URS Corporation GEOPROBE BORING LOG
BORING NO:  -7R. 0§ - o3
PROJECT: SLDA SHEET: 1of 1
CLIENT: USACE JOB NO.: 11173233.00000
BORING CONTRACTOR: SJB Services, Inc. BORING LOCATION:
GROUNDWATER: CAS. SAMPLER|CORE| TUBE |GROUND ELEVATION:
DATE | TIME LEVEL TYPE |TYPE DATE STARTED: ]| 1/-03%
DIA. DATE FINISHED: //--4/ -07
WT. DRILLER: .D.A¢n,;
FALL GEOLOGIST: #25Hi2
* POCKET PENETROMETER READING REVIEWED BY:
SAMPLE DESCRIPTION
DEPTH RECOVERY CONSISTENCY MATERIAL REMARKS
FEET | STRATA|{NO.[|TYPE| RQD |coLoRr HARDNESS DESCRIPTION USCS| PID | uR | Fiddler
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APPENDIX D

MONITORING WELL CONSTRUCTION DIAGRAMS

N:\11172781.000000WORD\RI Report.doc
10/03/053:05 PM



" AS BUILT MONITORING WELL RECORD

"HOLE NUMBER: NWS-01A LOCATION: N 474446.87 DRILLER: SJB Services, Inc.
"PROJECT: Shallow Land Disposal Area E 1460062.14 DRILL METHOD: 8.25" ID HSA
"DATE WELL COMPLETED: 11/21/03 ELEVATIONS (FT AMSL) and HQ Rock Core Barrels
"DATE DEVELOPMENT COMPLETED  12/03/03 GROUND SURFACE:| 929.1 ft TYPE OF WELL:

URS INSPECTOR:  S. Nozik TOP OF MANIFOLD:| 931.57 ft FLUTe Flexible Liner Well

12" diameter steel casing
Locking Cover with locking cover TYPE OF MANIFOLD:
PVC Manifold / Gravel Pad I.D. OF SAMPLE TUBE:
/ TYPE OF SAMPLE TUBE:
Ground Surface I.D. OF GAS TUBE:

TYPE OF GAS TUBE:
TYPE OF PORT:

6" Diameter

/ PORT OPENING:

BOREHOLE DIAMETER:
BOH BOTTOM OF HOLE:

NOT TO SCALE

PVC Cap

3/16"
PVDF
172"
PVDF
Single Port

Steel Casing
TYPE OF GROUT: Cement/Bentonite
Grout TYPE OF OVERBURDEN CASING: Steel
|.D. OF OVERBURDEN CASING: 6"
DEPTH TO BOTTOM OF CASING: 21.5'
Top of Rock DEPTH TO BOTTOM OF TEMPORARY
4" CASING: 126
Port 1
/ Port 1 SCREENED PORT INTERVAL: 38" to 48
PORT OPENING: 43'
Borehole Diameter Port 2 Port 2 SCREENED PORT INTERVAL: 54' to 64
4.875" \] |: / PORT OPENING: 59
Port 3 MINE VOID 974" to 102.3'
Port 3 SCREENED PORT INTERVAL: 97" to 104’
REINFORCED INTERVAL: 92" to 109
(Mine Void) 1 / PORT OPENING: 103'
Borehole Diameter
3.75" Port 4 Port 4 SCREENED PORT INTERVAL: 155' to 170’
T 625

4.875" and 3.75"
176'

Measuring Point Elevations
(Top of Tube Ports above PVC Manifold)

Port Elevation
1 932.02
2 931.92
3 931.90
4 931.97 USACE - Buffalo District

PROJECT: Shallow Land Disposal Area (SLDA) HOLENO: NWS-01A




|| AS BUILT MONITORING WELL RECORD

"HOLE NUMBER: NWS-02 LOCATION: N 473976.39 DRILLER: SJB Services, Inc.
"PROJECT: Shallow Land Disposal Area E 1461147.31 DRILL METHOD: 8.25" ID HSA
"DATE WELL COMPLETED: 11/23/03 ELEVATIONS (FT AMSL) and HQ Rock Core Barrels
"DATE DEVELOPMENT COMPLETED  12/19/03 GROUND SURFACE:| 943.3 ft TYPE OF WELL:

URS INSPECTOR:  S. Nozik TOP OF MANIFOLD:| 946.35 ft FLUTe Flexible Liner Well

Locking Cover

pd

PVC Manifold

Ground Surface

6" Diameter
Steel Casing

Top of Rock

Borehole Diameter
4.875"

Err—

Borehole Diameter

3.75"
\

U

I

NOT TO SCALE

BOH

12" diameter steel casing

TYPE OF MANIFOLD:

with locking cover

Gravel Pad

~

I.D. OF SAMPLE TUBE:
TYPE OF SAMPLE TUBE:
I.D. OF GAS TUBE:

TYPE OF GAS TUBE:
TYPE OF PORT:

TYPE OF GROUT:

TYPE OF OVERBURDEN CASING:
I.D. OF OVERBURDEN CASING:
DEPTH TO BOTTOM OF CASING:

Grout

4" CASING:
Port 1
Port 1 SCREENED PORT INTERVAL:

PORT OPENING:

Port 2 SCREENED PORT INTERVAL:

PORT OPENING:

Port 2

Port 3 COAL SEAM
SCREENED PORT INTERVAL:
REINFORCED INTERVAL:

PORT OPENING:

Port 3

Port 4 SCREENED PORT INTERVAL:

PORT OPENING:

Port 4

BOREHOLE DIAMETER:
BOTTOM OF HOLE:

Measuring Point Elevations
(Top of Tube Ports above PVC Manifold)
Port Elevation
1 946.53
2 946.50
3 946.49
4 946.75

PVC Cap

3/16"
PVDF
172"
PVDF
Single Port

Cement/Bentonite
Steel
&
40.0'

DEPTH TO BOTTOM OF TEMPORARY

125.5'

45' to 55
50'

75' to
80’

85'

118.6' to
118" to
none
124’

123’
125’

145' to
150'

155'

4.875" and 3.75"
177

USACE - Buffalo District

PROJECT:

Shallow Land Disposal Area (SLDA)

HOLE NO.:

NWS-02




|| AS BUILT MONITORING WELL RECORD

[HoLE NUMBER: NWS-03

LOCATION:

N 474409.70 DRILLER: SJB Services, Inc.

"PROJECT: Shallow Land Disposal Area

E 1461130.00 DRILL METHOD: 8.25" ID HSA

"DATE WELL COMPLETED: 12/15/03 ELEVATIONS (FT AMSL) and HQ Rock Core Barrels
"DATE DEVELOPMENT COMPLETED  12/19/03 GROUND SURFACE:| 944.9 ft TYPE OF WELL:
URS INSPECTOR:  S. Nozik TOP OF MANIFOLD:| 946.87 ft FLUTe Flexible Liner Well

Locking Cover

pd

PVC Manifold

Ground Surface

6" Diameter
Steel Casing

TYPE OF GROUT:

Measuring Point Elevations
(Top of Tube Ports above PVC Manifold)
Port Elevation
1 947.20
2 947.16
3 947.19
4 947.21

12" diameter steel casing
with locking cover TYPE OF MANIFOLD: PVC Cap
Gravel Pad |.D. OF SAMPLE TUBE: 3/16"
/ TYPE OF SAMPLE TUBE: PVDF
I.D. OF GAS TUBE: 1/2"
TYPE OF GAS TUBE: PVDF
TYPE OF PORT: Single Port

Cement/Bentonite

Grout TYPE OF OVERBURDEN CASING: Steel
1.D. OF OVERBURDEN CASING: 6"
DEPTH TO BOTTOM OF CASING: 29.0'
Top of Rock DEPTH TO BOTTOM OF TEMPORARY
4" CASING: 124’
Port 1
/ Port 1 SCREENED PORT INTERVAL.: 53" to 63
PORT OPENING: 58'
Borehole Diameter Port 2 Port 2 SCREENED PORT INTERVAL.: 70' to 80'
4.875" \:I / PORT OPENING: 75
Port 3 MINE VOID 111.5' to 116
Port 3 SCREENED PORT INTERVAL.: 110" to 118
- REINFORCED INTERVAL: 106.5" to 119
Mine Void PORT OPENING: 117
Borehole Diameter
3.75" ] Port 4 Port 4 SCREENED PORT INTERVAL.: 154' to 164
T ] |: / PORT OPENING: 159’
BOREHOLE DIAMETER: 4.875" and 3.75"
BOH BOTTOM OF HOLE: 177.7
NOT TO SCALE

USACE - Buffalo District

PROJECT:

Shallow Land Disposal Area (SLDA)

HOLE NO.:

NWS-03




|| AS BUILT MONITORING WELL RECORD

"HOLE NUMBER: NWS-04 LOCATION: N 475030.00 DRILLER: SJB Services, Inc.
"PROJECT: Shallow Land Disposal Area E 1460581.27 DRILL METHOD: 8.25" ID HSA
"DATE WELL COMPLETED: 11/23/03 ELEVATIONS (FT AMSL) and HQ Rock Core Barrels
"DATE DEVELOPMENT COMPLETED  12/02/03 GROUND SURFACE:| 922.4 ft TYPE OF WELL:
URS INSPECTOR: S. Nozik TOP OF MANIFOLD:| 925.25 ft FLUTe Flexible Liner Well
_— 12" diameter steel casing
Locking Cover with locking cover TYPE OF MANIFOLD: PVC Cap
PVC Manifold e Gravel Pad |.D. OF SAMPLE TUBE: 3/16"
/ TYPE OF SAMPLE TUBE: PVDF
Ground Surface I.D. OF GAS TUBE: 12"
TYPE OF GAS TUBE: PVDF
TYPE OF PORT: Single Port

6" Diameter
Steel Casing

BOH BOTTOM OF HOLE:

NOT TO SCALE

TYPE OF GROUT: Cement/Bentonite
Grout TYPE OF OVERBURDEN CASING: Steel
I.D. OF OVERBURDEN CASING: 6"
DEPTH TO BOTTOM OF CASING: 21.2
Top of Rock DEPTH TO BOTTOM OF TEMPORARY
4" CASING: 90’
Port 1
/ Port 1 SCREENED PORT INTERVAL: 32" to 42
PORT OPENING: 37
Borehole Diameter Port 2 Port 2 SCREENED PORT INTERVAL: 50" to 60'
4.875" \:I I: / PORT OPENING: 55
Port 3 COAL SEAM 81.2" to 85.15'
Port 3 SCREENED PORT INTERVAL: 79" to 87
REINFORCED INTERVAL: none
ﬁ PORT OPENING: 86
Borehole Diameter
3.75" Port 4 Port 4 SCREENED PORT INTERVAL: 135' to 150
T ] [ / PORT OPENING: 147
BOREHOLE DIAMETER: 4.875" and 3.75"

185.6'

Measuring Point Elevations
(Top of Tube Ports above PVC Manifold)

Port Elevation
1 925.73
2 925.72
3 925.85
4 925.77 USACE - Buffalo District

PROJECT: Shallow Land Disposal Area (SLDA) HOER NWS-04




|| AS BUILT MONITORING WELL RECORD
|

HOLE NUMBER: NWS-05

LOCATION:

N 475148.45

DRILLER: SJB Services, Inc.

"PROJECT: Shallow Land Disposal Area

E 1460199.00

DRILL METHOD: 8.25" ID HSA

[[bATE WELL compLETED:

12/16/03 ELEVATIONS (FT AMSL)

and HQ Rock Core Barrels

"DATE DEVELOPMENT COMPLETED  01/06/04

GROUND SURFACE:| 912.5ft

URS INSPECTOR: S. Nozik

TOP OF MANIFOLD:| 914.28 ft

TYPE OF WELL:

FLUTe Flexible Liner Well

Locking Cover

PVC Manifold /

Ground Surface

6" Diameter
Steel Casing

12" diameter steel casing

with locking cover TYPE OF MANIFOLD: PVC Cap
Gravel Pad |.D. OF SAMPLE TUBE: 3/16"
/ TYPE OF SAMPLE TUBE: PVDF
I.D. OF GAS TUBE: 172"
TYPE OF GAS TUBE: PVDF
TYPE OF PORT: Single Port

BOH

TYPE OF GROUT: Cement/Bentonite
Grout TYPE OF OVERBURDEN CASING: Steel
I.D. OF OVERBURDEN CASING: 6"
DEPTH TO BOTTOM OF CASING: 21.0'
Top of Rock DEPTH TO BOTTOM OF TEMPORARY
4" CASING: 75'
Port 1
/ Port 1 SCREENED PORT INTERVAL: 25' to 35
PORT OPENING: 30'
Borehole Diameter Port 2 Port 2 SCREENED PORT INTERVAL: 42' to 52
4.875" \:I I: / PORT OPENING: a7
Port 3 MINE VOID 70.5' to 74’
Port 3 SCREENED PORT INTERVAL: 68.5' to 75.5
0 Ty REINFORCED INTERVAL: 65.5" to 76’
(Mine Void) | PORT OPENING: 74.5'
.o
Borehole Diameter
3.75" Port 4 Port 4 SCREENED PORT INTERVAL: 112" to 122
T ] [ / PORT OPENING: 7
Port 5 Port 5 SCREENED PORT INTERVAL: 145' to 155
/ PORT OPENING: 150’
] BOREHOLE DIAMETER: 4.875" and 3.75"
BOTTOM OF HOLE: 155.5'

Measuring Point Elevations
(Top of Tube Ports above PVC Manifold)
Port Elevation
1 914.79
2 914.87
3 914.28
4 914.28
5 914.89

USACE - Buffalo District

Sh

PROJECT:

allow Land Disposal Area (SLDA)

HOLE NO.:

NWS-05




AS BUILT MONITORING WELL RECORD
HOLE NUMBER: NWS-01A LOCATION: DRILLER: SJB Services, Inc.
PROJECT: Shallow Land Disposal Area ELEVATIONS (FT MSL) |DRILL METHOD: 8.25"ID HSA
DATE WELL COMPLETED: 11/21/03 SURFACE: ft and HQ Rock Core Barrels
DATE DEVELOPMENT COMPLETED: TOP OF MANIFOLD: ft TYPE OF WELL:
INSPECTOR: S. Nozik TOP OF OUTER CASING: ft FLUTe Flexible Liner Well
COORDINATES: NORTH: 474516.52
EAST: 1460130.00
12" diameter steel casing
Locking Cove/ with locking cover
/ TYPE OF MANIFOLD: PVC Cap
PVC Manifold
1.0. OF SAMPLE TUBE: 3/16"
Ground Surface TYPE OF SAMPLE TUBE: PVDF
1.0. OF GAS TUBE: 1/2"
TYPE OF GAS TUBE: PVDF
6" Diameter TYPE OF PORT: Single Pert
Steel Casing
~
Grout TYPE OF GROUT: Cement/Bentonite
TYPE OF OVERBURDEN CASING: Steel
1.D. OF OVERBURDEN CASING: 6 in.
DEPTH TO BOTTOM QF CASING: 215 ft
Top of Rock
MR AR
Port 1
/ Port 1 SCREENED PORT INTERVAL: 38' to 48'
PORT QOPENING: 43
Borehcle Diameter Port 2 Port 2 SCREENED PORT INTERVAL: 54' to 64’
4875 [ / PORT OPENING: 55
Port 3
Port 3 SCREENED PORT INTERVAL: 97' to 104
1 i REINFURCUED IN | ERVAL: 9216109
Coal Seam " l l PORT OPENING: 103’
(void) VI
1] L]
Barehole Diametar
375" —~— Port 4 Port 4 SCREENED PORT INTERVAL: 185" to 170’
/ PORT OPENING: 625
BOREHOLE DIAMETER: 4.875" and 3.75"
BOH BOTTOM OF HOLE: 176
NOT TO SCALE
USACE - Buffalo District
PROJECT: Shallow Land Disposal Area (SLDA)  [HoLeno.:
NWS-01A




DRILLING SUMMARY

Geologist:

Scott McCabe
Contractor:
SJB Services, Inc.
Operator: Steve Wolkiewicz
Model:
CME-850
Date:
9/23/03

GEOLOGIC LOG* D

Top of Riser

Gravel Pad

925.18 feet Top of Casing

925.00 feet

Ground Elevation f
922.20 feet :

Top of Grout

Protective Casing

and Lockable Cap

Schedule 40 PVC Casing
2 inch diameter
15 feet length

Borehole Diameter

8

inches

Depth (ft.) Description E

0-3.9 sandy SILT grades to clayey

sandy silt P
3.9-4.5 silty SAND
4.5-5.3 SILT & CLAY T
5.3-6.2 sandy SILT
6.2-8.5 SAND & SILT H
8.5-17.8 siity CLAY (Highly Weathered

CLAYSTONE/SHALE)

- more competent
below 16".

WELL DESIGN

Top of Seal

Top of Fine
Sand Pack
Top of Coarse

Sand Pack

Top of Screen

Schedule 40 PVC Screen

2 inch diameter
5 feet length

Top of Weathered Bedrock
16 feet

Bottom of Scraen 17 fest|:

Bottom of Borehole 17.8 feet:

CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 well sand
Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 8'-17.8'
SEAL MATERIAL
Monitor: 2" Schedule 40 PVC Slot Size: o.010" Type 1:  Bentonite Chips
Setting: 4'-7
Type 1: Bentonite Chips
Setting: 0'-1'
COMMENTS: LEGEND
Surface bentonite extends one foot above grade inside protective casing. Cement/Bentonite Grout
_ Bentonite Seal
Fine Sand Pack (00)
" - Detailed Geologic Description in adjacent MW-52 Well Boring Log
Coarse S8and Pack
Client: USACE Location: SLDA ] Project No..  11173233.00000
. OVERBURDEN WELL
URS Corporation Well Number: MW-47
P CONSTRUCTION DETAILS
SLDA MW Construction Logs (Completed).xls 1/6/04 MW-47




DRILLING SUMMARY
902.02 feat Top of Protactive Casing
Geologist: Top of Riser 901.87 feet
Tim Burmeier Protective Casing
Drilling Co. Top of 6" Casing @ 2.1' AGS and Lockable Cap
SJB Services, Inc. ‘/— Gravel Pad
Elevation 899.1 feet Ground Level
Operator: Steve Wolkiewicz
Model: Steel Outer Casing
Track Mounted CME-850 6 inch diameter
Date: 11/18/03 17 feet length
GEOLOGIC LOG* D
Augerhole Diameter
Depth (ft.) Description E 12 inches
0-0.3 Clayey TOPSOIL Top of
0.3-4.6 SILT LP Rock Socket
4.6 - 15 SILTSTONE = =
15 - 27 SHALE T Bottom of Reamed Hole Diameter
27 - 301 SANDSTONE Rock Socket 7 7/8 inches
30.1-30.7 |SHALE IH
30.7 - 31.4 |SANDSTONE Schedule 40 PVC Casing
31.4 - 351 |SHALE Top of Seal 2 inch diameter
27.5 feet length
Top of Fine (00) Sand Pack
Top of Filter Sand Pack
Top of Screen Reamed Hole Diameter
47/8 inches
Schedule 40 PVC Screen
2 inch diameter
10 feet length
Bottom of Screen 348 feet
WELL DESIGN Bottom of Borehole 348 feet
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Filter Pro Sand
Surface: 4" Steel protective cover (Stick Up} Type: 2" Schedule 40 PVC Setting: 23-348'
SEAL MATERIAL
Monitor: 2" Schedule 40 PVC Slot Size: 0.010" Type 1:  Bentonite Chips
Setting: 17-22'
Type 1:
Setting:
COMMENTS: ROCK CORING LEGEND
Cored Interval: 15'-34.8" _ Cement/Bentonite Grout
— BEentonite Seal
Core Diameter: HQ
Fine Sand Pack
* - Detailed Geologic Description in Corresponding Well
Boring Log Reamed Diameter:  4.875" | Coarse {Filter) Sand Pack
Client: USACE Location: SLDA Project No.: 11173233.00000
URS Corporation BEDROCK MONITORING WELL |Well No.: MW-50
CONSTRUCTION DETAILS

SLDA MW Construction Logs (Completed).xis

1/6/04

MW-50




DRILLING SUMMARY
025.43 feet Top of Protective Casing
Geologist: Top of Riser 92516  feel]
Sheldon Nozik Protactive Casing
Drilling Co. Top of 6" Casing @ ~1.5' AGS and Lockable Cap
SJB Services, Inc. P Gravel Pad
Elevation 922.7 feet Ground Level
Operator: Brian Fuller -
Model: Steel Outer Casing
Track Mounted CME-850 6 inch diameter
Date: 11/19/03 13 feet length
GEOLOGIC LOG* o
Augerhole Diameter
Depth {ft.) Description E 12 inches
0 -6 Clayey SILT Top of
6 -8 Weathered SILTSTONE P Rock Sacket
8 - 10 Sandy SILTSTONE =
10-156.8 Fine grained SANDSTONE T Bottom of Reamed Hole Diameter
15.8 - 36 Fine SANDSTONE Rock Socket 7 7/8 inches
interbedded with sandy H
SHALE facies changes Schedule 40 PVYC Casing
herizontal fracturing Top of Seal 2 inch diameter
throughout 27.5 feet length
Top of Filter Sand Pack
Top of Screen Reamed Hole Diameter
47/8 inches
Schedule 40 PVC Screen
2inch diamster
10 feet length
Bottom of Screen 35 feet
: Top of Slough
WELL DESIGN Bottom of Borehole 36 feet 35.6 feet
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #0 Filter Pro Sand
Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 23-35.6'
SEAL MATERIAL
Monitor: 2" Schedule 40 PVC Slot Size: 0.010" Type 1:  Bentonite Chips
Setting: 16-23'
Type 1:
Setting:
COMMENTS: ROCK CORING LEGEND
Cored Interval: 13'-36' Bl Ccment/Bentonite Grout
_ Bentonite Seal
Core Diameter: HQ
R ssassmass| Slough
" - Detailed Geologic Description in Corresponding Well
Boring Log Reamed Diameter: 4.875" Coarse (Filter) Sand Pack
Client: USACE Location: SLDA Project No.: 11173233.00000
URS Corporation BEDROCK MONITORING WELL |Well No.; MW-51
CONSTRUCTION DETAILS

SLDA MW Construction Logs (Completed).xls

1/6/04

MW-51




DRILLING SUMMARY
Geologist:
Sheldon Nozik|
Drilling Co.
SJB Services, Inc.
Operator: Brian Fuller
Model:
Track Mounted CME-850]
Date: I
10/24/2003

GEOLOGIC LOG*

Depth (ft.) Description IE
0-3.9 sandy SILT grades to clayey I
sandy silt P
3.9-4.5 silty SAND
4.5-5.3 SILT & CLAY T
5.3-6.2 sandy SILT
6.2-8.5 SAND & SILT H
8.5-12.4 Weathered SHALE/
CLAYSTONE
12.4-19.5 Highly Weathered
CLAYSTONE/SHALE
19.5'-24.5' |Red/Brown Blue/Green

924.73 feet Top of Protective Casing

Top of Riser 924.46  feet]

Protective Casing

Top of 6" Casing @ 1.3' AGS

Elevation 921.9 feet

Top of

Weathered Rock 8.5 feet

Bottom of 20 feet

Rock Socket

Top of Seal

Top of Filter Sand Pack

and Lockable Cap

/— Gravel Pad

Ground Level

Steel Outer Casing
6 inch diameter
20 feet length

Augerhole Diameter

12 inches

Schedule 40 PVC Casing
2 inch diameter
34.5 feet length

CLAYSTONE & SILTSTONE,
changes to blue/grey @ 22.5' Top of Screen 32 feet Reamed Hole Diameter
24.5'-27" Blue-green CLAYSTONE w/ 47/8 inches
trace v fine sand
27'-33" Changes to SILTSTONE
irregular fractures gradational
color change to med.-grey
33'-35' Grades to m-grey SILTSTONE
35'-39.7"' sandy SILTSTONE Schedule 40 PVC Screen
39.7"-45' alternating layers of fine 2 inch diameter
SANDSTONE, SHALE and 10 feet length
SILTSTONE
Bottom of Screen 42 feet
WELL DESIGN Bottom of Borehole 45  feet
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Filter Pro Sand
Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting:  30'-45'
SEAL MATERIAL
Monitor: 2" Schedule 40 PVC Slot Size: 0.010" Type 1:  Bentonite Pellets
Setting:  27'-30'
Type 1:
Setting:
COMMENTS: ROCK CORING LEGEND
Cored Interval: 20'-45' _ Cement/Bentonite Grout
_ Bentonite Seal
Core Diameter: HQ
* - Detailed Geologic Description in Corresponding Well
Boring Log Reamed Diameter:  4.875"
Client: USACE Location: SLDA Project No.: 11173233.00000
URS Corporation BEDROCK MONITORING WELL |well No.: MW-52
CONSTRUCTION DETAILS
SLDA MW Construction Logs (Completed) 2/11/2004 MW-52




DRILLING SUMMARY
92534 feet Top of Protective Casing
Geologist; Top of Riser 9251 feet]
Sheldon Nozik Protective Casing
Drilling Co. Top of 6" Casing @ ' AGS and Lackable Cap
SJB Services, Inc. Gravel Pad
Elevation 922.7 feet Ground Level
Operator: Brian Fuller]
Model: Steel Quter Casing
Track Mounted CME-850 _____ &inch diameter
Date: 11/17/03 __ 165fest fength
GEOLOGIC LOG* D
Augerhole Diameter
Depth {ft.) Description JE 12 inches
0 -6 Clayey SILT Top of
6-8 Weathered SILTSTONE P Rock Socket
8 -39.8 Fine grained SANDSTONE = = 7
39.8-71 Black SHALE, some T Bottom of Reamed Hole Diameter
siltstone and sandstone Rock Socket 7 7/8 inches
interbedding H
horizontal fracturing Schedule 40 PVC Casing
throughout Top of Seal 2 inch diameter
50 feet length
Top of Fine {00) Sand Pack
Top of Filter Sand Pack
Top of Screen Reamed Hole Diameter
47/8 inches
Schedule 40 PVC Screen
2 inch diameter
10 feet length
Bottom of Screen 585 feet
Top of Bentonite
WELL DESIGN Bottom of Borehole 62 feet_ 59.2 feet
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Well Sand
Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 46'-59.2"
SEAL MATERIAL
Monitor; 2" Schedule 40 PVC Slot Size: 0.010" Type 1:  Bentonite Chips
Setting: 38 5-45'
Type 1:
Setting:
COMMENTS: ROCK CORING LEGEND
Cored Interval: 158-71' Cement/Bentonite Grout
_ Bentonite Seal
Core Diameter: HQ
Fine Sand Pack
* - Detailed Geologic Description in Corresponding Well
Boring Log Reamed Diameter:  4.875" Coarse (Filter) Sand Pack
Client: USACE Location: SLDA Project No.: 11173233.00000
URS Corporation BEDROCK MONITORING WELL |well No.: MW-53
CONSTRUCTION DETAILS
SLDA MW Construction Logs (Completed).xls 1/6/04 MW-53




DRILLING SUMMARY

Geologist: Top of Riser 861.72 feet
Sheldon Nozik

Contractor: Gravel Pad
SJB Services, Inc. Ground Elevation
858.6 feet 7

861.88 faet Top of Casing

Protective Casing
and Lockable Cap

Operator:
Brian Fuller|
Model:
CME-850}
Date:
10/1/03

GEOLOGIC LOG* D

Schedule 40 PVC Casing
2 inch diameter

Depth (ft.) Description E 18 feet length
0-0.3 Organic TOPSOIL
P
03-2 Silty CLAY
T
2-102 MINE FILL {Silt & Gravel} Borehole Diameter
H 8  inches

10.2 - 14 Silty CLAY, little fine gravel
Top of Seal
14-18.5 SILT & CLAY, little gravel
med. plasticity

Top of Sand Pack
18.5- 18.756 |Wet COAL
Top of Screen

18.75-20 |Dry CLAYSTONE

Schedule 40 PVC Screen
2 inch diameter
5 feet length

Bottom of Screen

WELL DESIGN Bottom of Borehole
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL

Type: #1 well sand

Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 13'- 20’

SEAL MATERIAL

Monitor: 2" Schedule 40 PVC Slot Size: 0.010" Type 1: Bentonite Pellets
Setting: 11'-13'

COMMENTS: LEGEND

— Cament/Bentonite Grout
_ Bentonite Seal

" - Detailed Geologic Description in Corresponding Well

Boring Log Coarse Sand Pack
Client: USACE ] Location: SLDA 11173233.00000
, OVERBURDEN WELL
URS Corporation Well Number: MW-54

CONSTRUCTION DETAILS

SL.DA MW Construction Logs (Completed).xls 1/6/04 Mw-54




Surface bentonite extends one foot above grade inside protective casing.

" - Detailed Geologic Description in Corresponding Well

DRILLING SUMMARY
861.95 feet Top of Casing
Geologist: Topof Riser  861.75 fest
Scott McCabe Protective Casing
Contractor: Gravel Pad and Lockable Cap
SJB Services, Inc. Ground Elevation>/j
04550 feet
Operator: Steve Wolkiewicz] :
Top of Grout
Model:
CME-850 Schedule 40 PVC Casing
Date: 2inch diameter
9/29/03 18.7 feet length
GEOLOGIC LOG* D Borehole Diameter
8 inches
Depth (ft.) Description E
0-18 Fine sandy SILT Top of Seal
P
18 -25 Clayey SILT Top of Fine
T Sand Pack
25-26 Weathered SHALE Top of Coarse
H Sand Pack
Top of Screen
Schedule 40 PVC Screen
2 inch diameter
10 feet length
Bottom of Borehole
and Screen 26 feet
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 well sand
Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 13'-26'
SEAL MATERIAL
Monitor: 2" Scheduls 40 PVC Slot Size: o0.010" Type 1:  Bentonite Chips
Setting: 7'-12'
Type 1: Bentonite Chips
Setting: 0'- 1
COMMENTS: LEGEND

Cement/Bentonite Grout

_ Bentonite Seal

Fine Sand Pack {00)

Boring Log Coarse Sand Pack
Client: USACE Location: SLDA Project No.:  11173233.00000
OVERBURDEN WELL
URS Corporation Well Number: MW-56
P CONSTRUCTION DETAILS | o umoer
SLDA MW Construction Logs (Completed).xls 1/6/04 MW-56




DRILLING SUMMARY )
048.63 feet Top of Protective Casing
Geologist: Top of Riser 948.48  feet]
Tim Burmeier Protective Casing
Drilling Co. Top of 6" Casing @ 2.1' AGS and Lockable Cap
SJB Services, Inc. e Gravel Pad
Elevation 945.60 feet Ground Level
Operator; Steve Wolkiewicz
Model: Steel Outer Casing
Track Mounted CME-850 8 inch diameter
Date: 11/10/03 27.1 feet length
GEOLOGIC LOG* D
Top of Augerhole Diameter
Dapth (ft.) Description IE Weathered Rock 21.5 fest 12 inches
0-6 Clayey SILT I ==
6-135 Silty CLAY P
13.5-19 Fine to medium SAND
19-22 SILT T Bottomof 25 feet
22 - 27 CLAYSTONE Rock Socket
27 - 29 SILTSTONE H
29 - 39 CLAYSTONE Schedule 40 PVC Casing
39 - 50 SILTSTONE Top of Seal 93 2 inch diameter
50 - 70 Very fine SANDSTONE 113.5 feet length
alternating with SHALE
70 -75 Silty fine SANDSTONE Top of Fine (00) Sand Pack 106.9
75 - 85 Gray SHALE Top of Filter Sand Pack 107.7
85-122.8 |Black SHALE Top of Screen 110.7 Reamed Hole Diameter
112.8 - 116.1|COAL 47/8 inches
116.1 - 121.1|CLAYSTONE
Schedule 40 PVC Screen
2 inch diameter
10 feet length
Bottom of Screen 120.7 fest
WELL DESIGN Bottom of Borehole 1211 fest
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Filter Pro Sand
Surface: 4" Stesl protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 107.7-121.1’
SEAL MATERIAL
Monitor: 2" Schedule 40 PVC Stot Size: o.010" Type 1.  Bentonite Chips
Setting: 93-106.9'
Type 1.
Setting:
COMMENTS: ROCK CORING LEGEND
Well screened in coal bed Cored Interval: 2211211 Cement/Bentonite Grout
_ Bentonite Seal
Core Diameter: HQ
Fine Sand Pack
" - Detailed Geologic Description in Corresponding Well
Boring Log Reamed Diameter: 4.875" Coarse {Filter) Sand Pack
Client; USACE Location: SLDA Project No.:
URS Corporation BEDROCK MONITORING WELL |well No.: MW-57
CONSTRUCTION DETAILS

SLDA MW Construction Logs (Completed).xls 1/6/04 MW-57




DRILLING SUMMARY
838.93 feest Top of Protective Casing
Geologist: Top of Riser 838.67 fest]
Tim Burmeier Protective Casing
Drilling Co. Top of 6" Casing @ 2.1' AGS and Lockable Cap
SJB Services, Inc. Gravel Pad
Elevation 836.70 feet Ground Levei
Qperator: Steve Wolkiewicz]
Model: Steel Outer Casing
Track Mounted CME-850 6 inch diameter
Date: 11/4/03 20.75 feet length
Augerhole Diamater
D 12 inches
GEOLOG'C LOG* Top of
E Rock Socket
Depth (ft.) Description Bottom of Rock Sockat
0-5 Fine Sandy SILT P & Top of "00" Sand Reamed Hole Diameter
5-6 Clayey SILT 7 7/8 inches
5 - 18 Weathered SHALE T Top of Seal
18- 21 SILTSTCNE L
21 - 26 SANDSTONE H »p of Filter Sand Pack
26 - 33.3 SHALE Schedule 40 PVC Casing
33.3-34.3 |SANDSTONE Top of Screen 2 inch diameter
34.3-36.2 |SHALE 28 feet length
36,2 - 43.8' |SANDSTONE
43.8 - 44.5 |SHALE Reamed Hole Diameter
44.5-566.5 [SANDSTONE 4 7/8 inches
56.5 - 57 SHALE
57 -81.2 SANDSTONE Schedule 40 PVC Screen
2 inch diameter
10 faet length
Bottom of Screen H
Bottom of Sandpack 38 feet
PQ Corehole Diameter
3 25/32 inches
Bottom of Bentonite Seal 42  faet -
X 2 2%
16 b
X
s, !
WELL DESIGN Bottom of Borahole 81.2 feat [N
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Filter Pro Sand
Surface: 4" Stesl protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 23'- 38’
SEAL MATERIAL
Monitor: 2" Schedule 40 PVC Slot Size: 0.010" Type 1:  Bentonite Chips
Setting: 21" -23'
Type 1:  Bentonite Chips
Setting: 38'- 42"
COMMENTS: ROCK CORING LEGEND
Hole not Reamed from 35 to 81.2". Cored Intarval: 19'-81.2' M ComentBentonite Grout
HQ sized (approximately 3-25/32" OD) hola (35'-81.2"),
was filled with rock cuttings and bentonite chips . _ Bentonite Saal
Core Diameter; HQ
Choker sand was inadvertently installed incarrectly RRREREDREDRES  Cuttings from Reaming
at this location.
" - Detailed Geologic Description in Corresponding Well|Reamed Diameter:  4.875" Fine {Choker) Sand
Boring Log
| Coarse (Fitter) Sand Pack
Client: USACE Location: SLDA Project No.: 11173233.00000
URS Corporation BEDROCK MONITORING WELL |well No.: MW-58
CONSTRUCTION DETAILS
SLDA MW Construction Logs (Completed).xls 1/6/04 MwW-58




DRILLING SUMMARY

Geologist: Top of Riser 932,23 feet
Sheidon Nozik
Contractor: Gravel Pad
SJB Services, Inc. Ground Elevation>/
929.4 fest
Operator: g
Brian Fuller i
Model:
CME-850
Date:
11/6/03

GEOLOGIC LOG* D

Depth (ft.) Description E
0-10.8 Silty CLAY, intermixed w/

silty zones P

10.8-14 Weathered SILTSTONE T

H

WELL DESIGN

932.45 feet Top of Casing

Top of Seal

Top of Fing Sand Pack

Top of Screen

Bottom of Screen

Bottom of Borehole

Protective Casing
and Lockable Cap

Schedule 40 PVC Casing
2 inch diameter

9 fest length

Borehole Diameter
8 inches

Top of Coarse Sand Pack

4.9 feat

Schedule 40 PVC Screen

11 feet

14 feet

2 inch diameter
5 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Type: #1 well sand

Surface: 4" Steel protective cover (Stick Up) Type: 2" Schadule 40 PVC Setting: 4.6'- 14"
SEAL MATERIAL

Monitor: 2" Scheduls 40 PVC Slot Size: 0.010" Type 1:  Bentonite Pellsts

Setting: 2.5'-46

Type 1:

Setting:
COMMENTS: LEGEND

* - Detailed Geologic Description in Corresponding Wall
Boring Log

_ Cement/Bentonite Grout
_ Bentonite Seal

4 Fine Sand Pack

| Coarse Sand Pack

Client: USACE Location: SLDA  IProject No: 1117323300000
OVERBURDEN WELL
URS C i Well Number: MW-59
orporation CONSTRUCTION DETAILS | 'Ve!! Number
SLDA MW Construction Logs (Completed).xls 1/6/04 MW-59




DRILLING SUMMARY

931.28 feet Top of Protective Casing

Geologist: Top of Riser 931.12 feetf
Sheldon Nozik Protective Casing
Drilling Co. Top of 6" Casing cut off at and Lockable Cap
SJB Services, Inc.Jground surface /— Gravel Pad
Elevation 929.13 feet Ground Level
Operator: Brian Fuller]
||Mode|: Steel Outer Casing
Track Mounted CME-850] 6 inch diameter
Date: 16 feet length
1/12/2004
GEOLOGIC LOG* D
I Top of Augerhole Diameter
Depth (ft.) Description IE Weathered Rock 12 inches
0-6.8 clayey SILT I =7
P
6.8-9.6 silty SAND, little clay
T Bottom of
9.6-10.3 Fine SAND, little silt, some Rock Socket
mottling IH
10.3-12.5 clayey SILT, mottled, grades Schedule 40 PVC Casing
to silty/shaly SANDSTONE Top of Seal 2 inch diameter
39 feet length
12.5-15.9 sily/shaly SANDSTONE
some laminations, highly Top of Fine Sand Pack
fractured/weathered Top of Filter Sand Pack 35 feet| _;_
Top of Screen 37 feet Reamed Hole Diameter (see comments)
15.9-24 Gray SHALE, very weathered 4.9 inches
mixed with clay
24-48 Gray SILTSTONE, frequent
horizontal fractures along
bedding, some clay infilling
Schedule 40 PVC Screen
48-73 Grades to sandy SILTSTONE 2 inch diameter
10 feet length
Bottom of Screen 47  feet
WELL DESIGN Bottom of Well* 50 feet (*See comments for interval below 50 ft.)
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Filter Pro Sand
Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 35'-50'
SEAL MATERIAL
Monitor: 2" Schedule 40 PVC Slot Size: 0.010" Type 1:  Bentonite Pellets
Setting: 30-34.5'
Type 1:
Setting:
COMMENTS: ROCK CORING LEGEND
Borehole originally cored with PQ-sized core bit (3.345")
Due to PQ-string lodged in borehole, borehole was later over- |Cored Interval: 16'-148.5' _ Cement/Bentonite Grout
drilled with 5-inch casing to remove tools.
*Boring was grouted from 150 ft bgs to bottom of mine void _ Bentonite Seal
(101 ft bgs). A plug was placed at 90 ft bgs. Borehole was ~ [Core Diameter: PQ (3.345")
hen grouted from 90 to 50 ft bgs. Fine Sand Pack
* - Detailed Geologic Description in boring log for  NWS-01
boring log Reamed Diameter: 4.9" l:‘ Sand Pack
Client: USACE Location: SLDA Project No.: 11173233.00000
URS Corporation BEDROCK MONITORING WELL |well No.: MW-60
P CONSTRUCTION DETAILS

SLDA MW Construction Logs (Completed) 2/11/2004 MW-60



DRILLING SUMMARY

Geologist:

Scott McCabe,

Contractor:
SJB Services, Inc.
Operator: Steve Wolkiewicz,
Model:
CME-850
Date:
9/22/03

GEOLOGIC LOG* D

Depth (ft.) Description E
0-6 Clayey SILT
P
6-13.5 Siity CLAY
T
13.5-19 Medium to fine SAND
H
19-20 SILT, trace clay

WELL DESIGN

946.50 feet Top of Casing

Top of Riser 946.20 fest

Gravel Pad
Ground Elevation
943.90 feet

Top of Fine
(00) Sand Pack

Protective Casing
and Lockable Cap

Schedule 40 PVC Casing
2 inch diameter
12 feet length

Borehole Diameter
8 inches

Top of Coarse Sand Pack

Top of Screen

6 feet

Schedule 40 PVC Screen

Bottom of Screen 19 feet|

Bottom of Borehole 20 feetf

2 inch diameter
10 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Type: #1 well sand

Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 6'- 20’
SEAL MATERIAL

Monitor: 2" Schedule 40 PVC Slot Size: 0.010" Type1: Bentonite Chips

Setting: 0'-5'

Type 1:

Setting:
COMMENTS: LEGEND

Well was completed with bentonite to grade in lieu of cement/bentonite grout due to insufficient room
to allow for both. Bentonite filled to one foot above ground surface inside protective casing.

* - Detailed Geologic Description in NWS-02 Well
Boring Log

B - oo seal

Fine Sand Pack

Coarse Sand Pack

Client:  USACE Location: SLDA Project No.:  11173233.00000
, OVERBURDEN WELL
URS Corporation CONSTRUCTION DETAILS Well Number: MW-64
SLDA MW Construction Logs (Completed).xls 1/6/04 MW-64




DRILLING SUMMARY

047.43 fect Top of Casing

Geologist: Top of Riser 947.28 feet
Scott McCabe Protective Casing
Contractor; Gravel Pad and Lockable Cap
SJB Services, Inc. Ground Elevation
945.50 feet
Operator: Steve Wolkiewicz .
Top of Grout 2 feat
Model:
CME-850
Date: Schedule 40 PVC Casing
9/24/03 Top of Seal 3 feet 2inch diameter
13 feat length
GEOLOGIC LOG* D Top of Fine Borehale Diameter
Sand Pack 6 feet 8 inches
Depth (ft.) Description E Top of 7 fest|
0-03 Organic TOPSOIL Coarse Sand Pack
P
0.3-12.5 SILT with SAND Top of Screen 10 feet
T
12.5-17.5 |SAND with SILT Schedule 40 PVC Screen
H 2inch diameter
17.5-20 SILT & CLAY 10 fest length
Bottom of Screen 20 feet
and Borehole
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 well sand
Surface: 4" Steel protective cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 7'- 20
SEAL MATERIAL
Monitor: 2" Schedule 40 PVC Slot Size: 0.010" Type 1: Bentonite Chips
Setting: 3'-86'
Type 1:  Bentonite Chips
Setting: 0'-2'
COMMENTS: LEGEND
Surface bentonite extends one foot above grade inside protective casing. &l Cement/Bentonite Grout
_ Bentonite Seal
Fine Sand Pack (00)
- Detailed Geologic Description In NWS$-03 well
Boring Log Coarse Sand Pack
Client:  USACE Location: SLDA Project No.:  11173233.00000
OVERBURDEN WELL
URS Corporation Well Number: MW-69
P CONSTRUCTION DETAILS
SLDA MW Construction Logs (Completed).xls 1/6/04 MW-69




Surface bentonite extends one foot above grade inside protective casing.

* - Detailed Geologic Description in NWS-04 Well
Boring Log

DRILLING SUMMARY .
926.30 feat Top of Casing
Geologist: Topof Riser 92499 feet
Scott McCabe Protective Casing
Contractor: Gravel Pad and Lockable Cap
SJB Services, Inc. Ground Elevatlon>/j g
923.00 fest 5’
Operator: Steve Wolkiewicz
Top of Grout 1 foot
Model:
CME-850 Schedule 40 PVC Casing
Date: 2inch diamater
9/23/03 11 feet length
GEOLOGIC LOG* tD Borehole Diameter
8 inches
Depth (ft.) Description E
0-0.5' TOPSOIL, organic Top of Seal 3 feet
0.5-4.0' Fine Sandy SILT P
4.0-6.5' Clayey SILT Top of Fine
6.5'-10.0 SILT some fine-coarse gravel | T Sand Pack 5 feet
10.0-12.0' SILT and Weathered SHALE Top of Coarse 6 feot|:
12.0-14.0' |Weathered SHALE H Sand Pack
Top of Screen 8 feg Schedule 40 PVC Screen
2 inch diameter
5 feet length
Bottom of Screen
Bottom of Borehole
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 well sand
Surface: 4" Steel protactive cover (Stick Up) Type: 2" Schedule 40 PVC Setting: 6'-14'
SEAL MATERIAL
Monitor: 2" schedule 40 PVC Slot Size: o0.010" Type 1:  Bentonite Chips
. Setting: 3'-5'
Type 1:  Bentonite Chips
Setting: 0'-1'
COMMENTS: LEGEND

Cement/Bentonite Grout

_ Bentonite Seal

Fine Sand Pack (00)

| Coarse Sand Pack

Client: USACE SLDA

Project No.: 11173233.00000

OVERBURDEN WELL

URS Corporation CONSTRUCTION DETAILS

Well Number: MW-74

SLDA MW Construction Logs (Completed).xls 1/6/04

MW-74

.




APPENDIX E

GEOTECHNICAL ANALYTICAL LABORATORY
REPORT
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CASE NARRATIVE
for
URS Corpeoration
Shallow Land Disposal Area
Parks Township, Armstrong County, Pennsylvania
Purchase Order No. BU-01-G10208
SDG# 106330

February 19, 2004

Laboratory Identification:

General Engineering Laboratories, LI.C

Mailing Address:

P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Delivery and Shipping Address:

2040 Savage Road
Charleston, South Carolina 29414

Telephone Number:

(843) 556-8171
Summary:
Sample receipt

The samples arrived at General Engineering Laboratories, LLC. (GEL)
Charleston, South Carolina on February 3, 2004 for Environmental Analyses. All sample
containers arrived without any visible signs of tampering or breakage. The samples were

delivered with chain of custody documentation and signatures.

The laboratory received the following samples:

Laboratory Sample
Identification Description
106330001 MW-52 (2'-10")
106330002 MW-34 (2'-12"
106330003 MW-57 (6'-16"
106330004 NWS-01 (2'-12"

GENERAL ENGINUERING LABORATORIES, LLC
a Member of THE GEL GROURP, INC.
P.O. Box 30712 « Charleston, SC 29417 » 2040 Savage Road (29407)
Phone (843) 556-8171 = Fax (843) 766-1178 *» www.gel.com

e




106330005 NWS-02 (12'-20")
106330006 NWS-03 (10-18"

Case Narrative

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are listed below by
analytical parameter.

Internal Chain of Custody:

Custody was maintained for the samples.

Data Package:
The enclosed data package contains the following sections: Case Narrative,

Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, and Geotechnical
Analysis.

This data package, to the best of my knowledge, is in compliance with technical
and administrative requirements.

A JJ/ZJ/ } )

Laura Sluss
Project Manager

GEMERAL ENGINEERING LABORATORIES, LLC
a Member of THE GEL GROUP, INC.
PO. Box 30712 » Charleston, SC 20417 » 2040 Savage Road (29407)
Phone (843) 556-8171 = Fax (843) 766-1178 ¢ www.gel.com ﬂ




Re: Geotech sumples recoived roday

Subject: Re: Geotech samples received today
Date: Tue, 03 Feb 2004 11:46:27 -0500
From: Peter_Fairbanks@URSCorp.com
To: Laura Sluss <laura.sjuss @ mail.gel.com>

Laura,
- All 8 samples should be analyzed for ALL parameters.
- The method for moisture content is ASTM D2216.

- ideally, we would like grain size with and without hydrometer. But if
there is insufficiont volume to run both, then we would prefer with
hydrometer.

Peter R. Fairbanks

Senior Chemist

URS Corporation

540 Ellicott Street, 3rd Floor
Buffalo, New York 14203
Tel: 716.856.5636, ext. 1121
Fax: 716.856.2545

Laura Sluss
<Laura.Sluss @gel. To:  Peter Fairbanks <Peter_Falrbanks@URSGCorp.coms
com: cc:
Subject: Geotech samples received today
02/03/2004 10:53
AM

Peter:

In regaréis to the Geotechnical samptles received at GEL today, piease
note the following:

-Please verify that Moisture Content, Grain Size, Attenberg Limits,
Specific/Gravity are needed on each of the 6 samples. Thare is a commetn
at the bottom right of the chain 0863, but not all samples are marked

for all tests.

~Please verify the methad needed to report Moisture Content. | don't see

a specific method in Table 1, #11 which lists Geotech sample numbers and
prices.

-Do you'need Grain size reported with or without Hydrometer? Typically,

it depends on how much sand is in the sample. For example, if the sample
contains more silt and clay, Grain size with Hydrometer should be used.

Please advise when you can. Thanks,

Laura

Laura Sluss

Federal Project Manager

General Engineering Laboratories, LLC.
2040 Savage Road

Charleston, SC 29407

(843)-566-8171 ext. 4707

4

“tafr ' 3172004 11:36 AM
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GEOTECHNICAL TESTING
ORDER/RECORD FORM

- URS Greiner

282 Delaware Avenue
Buffalg, New York 14202

(716) B56-5636

PROJECT: AS‘LPvA

JOB NQ.:

GLIENT: A E

1173233, poesexse

SHEET: /

URS GHREINER REP;

LorehT > ALYty

OF /

SIGNATURE:

LAB NAME AND REP:

E

SIGNATURE:

[ /./;%nlgg owre. 1/ 27/04

DATE:

LOCATION

L
BORING OR TEST PIT NO.

M- oy

Mu-T7 Aol

-8z

A0

SAMPLE NO.

SAMPLE DATE

SAMPLE FROM

/294
2

o2 7/od
i

Yooy
A 2

Veifoy
2

27/5_5’
/0

DEPTH T0

/O

JPA

[E

SAMPLE

TYPE

SHELBY TUBE DIAMETER

SPLIT-SPOON JAR

BAG il

oD

BAG

HNU READING (PPM)

TEST METHOD

CLASS.

TESTS

« VISUALCLASS

JSCS

. WATER CONTENT

DL2I¢ |

- ATTERBERG LIMITS

LS

. HYDROMETER ANALYSIS

btz 1/422]

ySIEVE ANALYSIS

YSPECIFIC GRAVITY

42114 2.2,

PROPERTY

TESTS

UNIT WEIGHT

RELATIVE DENSITY

PERMEABILITY [ 1

PROCTOR [STANDARD)

PROCTOR (MODIFIED)}

STRENGTH

TESTS

UNCONFINED COMP.

DIRECT SHEAR

TRIAXIAL SHEAR

- [ |
NN N (R

CONSQOLIDATION

ADMIN. | OTHER

DATE TESTING REQUESTED

B

J7AR VER EP!

s

S50 B I

BATE TESTING COMPLETED

AMOUNT SAVED

STATUS:

NOTE:

Tose TESTED []

UNDISTURBED m

TESTINmtATED [Y]

TEST GOMPLETED [X]

REMOLDED (SEE REMARKS) [2 ]

unasLeTorun [

REMARKS:

URSF-03571 OF 7/GT ORF




COOLER
RECEIPT
- CHECKLIST




& % . Qi DY c : ‘ _
g % SAMPLE RECEIPT & REVIEW FORM
g S S | | E y ,
r;' (@) | : - : ) "
< W ‘ -
o) NG ‘
v ., PM use only’
Client: UWES ' . SDG/ARCOC/Work Order: -+ = i*"
Date Receivefl: ‘ '5 BY ’ PM(A)_Révi_éw’ (énsﬁ'réﬁéﬁ-t:‘oﬁfm.'nﬁi‘lr :"r‘t‘ls"’a.ré'«’it'_t.séo_l.vedfpriér: to_Siéniﬁ e :
AR Oy Yo L0THEC Prior 10 signing
Received By: Nl Ak 4,5
e
g d
] '8 N N b .
Sample Receipt Criteria 8 2: é E Comments/Qualifiers (Required tor Non-Conforming Items)
: : |
. & O | '
1 Shipping containers received intact / ' Circle Applicabie: seals broken damaged container leaking container  other (describe)
and sealed? '
Samples‘ requiring cold Circle Temp device slerial ¥ 22111'3011 . ﬁo% 10?479 1094.80
K .o ice bags blue jce . dry ice on other(describe)
2 Ipreservation within (4 +/- 2 C)? oy '
Record preservation method. v ]
3 Chain of custody documents /
included with shipment? g
SampIe containers intact and . Circle{ Applicable: seals broken damaged container leaking container other (describe)
4 sealed? v
5 Samples requiring chemical (/ Sample [l?s coLmainers affected and observed pH:
preservation at proper pH? Sl lg
p VOA vials free of headspace _ Sample ID's and containffrs affected:
(defined as < 6mm bubble)? v
Samples received within holding , 1d's and tests affected:
7 time? (//
3 Samplé ID's on COC match ID's ' / Sample ID"s-znd containers affected:
on bottles? '
Date & time on COC match -date : Sample ID's affected:
? & time on bottles?
" |o|Number of containers received : Sample ID's affected:
match number indicated on COC? I/
COC form is properly signed in l/
11 . .
relinquished/received sections? / : &
Air Bill \Tracking #'s, & .
12 Additional Comments |
S 4! |Z X1y qu7 03 3 1</ Y

Radiological Information RSO RAD Receipt #

Non-

RAD

BAD
RADIT

What s the radiological
classification of the samples?

S

Comments:

Radioactivity Screening Results *If > x2 area background is observed on a non-radioactive sample, contac
(maximum observed CPM) the RSO to investigate.

78}




GEOTECHNICAL

'PARAMETERS

- 11
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APPENDIX F

PACKER TEST DATA AND CALCULATIONS

N:\11172781.000000WORD\RI Report.doc
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PROJECT: USACE Shallow Land Disposal Area (SLDA)
PROJECT NO.: 11172781.00000 :

SUBJECT: Packer Test Hydraulic Conductivity Analysis Page 1 of 7
MADE BY: DRL DATE: 12/19/03
CHECKED BY: SSN DATE:  04/13/04
1. PURPOSE

The purpose of this calculation is to determine an approximate value of hydraulic
conductivity (permeability) for bedrock at the USACE SLDA site near the Town of Leechburg in
Armstrong County, Pennsylvania. The conductivity estimates are based on the results of pressure
(i.e. packer) tests performed at five (5) perimeter nested well borehole locations (NWS-01A
through NWS-05) and other single boreholes drilled between September and November 2003.
The nested well borings are located around the ‘Upper Trench Area’ and were drilled for the
installation of FLUTe multi-port sampling systems to monitor the water-bearing units at the site.

2. SITE DESCRIPTION

The SLDA site is situated in the central part of the Appalachian Plateau, which is
characterized by, rounded hills and steep-sided valleys. The ground surface ranges from
approximately 760 feet (AMSL) to more than 950 feet (AMSL) in the site vicinity. The majority
of the region is drained by the Allegheny River and its tributaries including the Kiskiminetas
River to which the site drains.

2.1 Site Stratigraphv

The uppermost bedrock consists of sandstone and interbedded shale of the Glenshaw
formation, which exhibits facies changes across the site. In the upper part of the section,
claystone and calcareous units appear at some locations. Underlying the Glenshaw, the upper
units of the Freeport formation include the Upper Freeport Shale, the Upper Freeport Coal and
associated underclay. Below the Upper Freeport Coal is a 20 to 30 foot thick interval of shale
followed by sandy units consisting of siltstone, shale, and sandstone (Butler sandstone) 10 to 30
feet thick. The lower portion of the Freeport consists of approximately 30 feet of interbedded
shales and sandstone with coal stringers (Lower Freeport Coal) and includes the Freeport
Sandstone, which lies approximately 60 feet below the upper Freeport coal seam.

Boring logs for the monitored FLUTe locations and other borings where packer testing
was completed are provided in the RI report Appendices.

2.2 Water Bearing Zones

Four (4) hydrogeologic units have been identified and are currently monitored at the site.
These include the following water bearing zones:

Unconsolidated Overburden

Shallow Bedrock Zone (above the mine)
Upper Freeport Coal (including the mine)
Deep Bedrock Zone (below the mine)

Beneath the unconsolidated overburden at the site, weathered bedrock with a clayey
matrix act to plug the rock fractures and forms a confining unit that limits the downward
percolation of groundwater. In the rock interval between the underlying mine workings and the
weathered bedrock, two (2) water-bearing zones (referred to as the ‘First’ and ‘Second’ Shallow
Bedrock Zones) have been identified with average elevations of 894 to 880 feet (AMSL) and 870
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to 855 feet (AMSL) respectively (Table 1). The clustering of water levels and seasonal response
indicates that the shallow water-bearing zones are separated hydraulically. However, a
separating, low-permeability unit was not apparent from the boring logs or from the hydraulic
conductivity data. The measured hydraulic conductivity of these zones ranged from 1 x 10%to 1
x 107 em/sec (Table 2).

Within the Upper Freeport coal mine, groundwater flow occurs as open channel flow
controlled by the elevation of the mine floor. The elevation of the mine floor beneath the site
varies between 823 and 837 feet (AMSL). Water in the mine, which is recharged from drainage
along the strip mine furrow and from overlying fractures, drains freely in a south-southeast
direction towards Carnahan Run. Beneath the coal, a claystone unit referred to as the underclay,
serves to limit the downward movement of groundwater from the mine.

At depth below the Upper Freeport coal, a sequence of sandy strata including the Butler
and Freeport sandstones was identified as the deep aquifer. Based on a clustering of
potentiometric heads (around elevation 800 ft (AMSL)) and a uniform response to seasonal
variation, the whole sequence appears to be hydraulically connected and was, therefore, treated as
one hydrogeologic unit. The top of the screened interval for deep wells installed at the site varies
approximately between 782 and 800 feet (AMSL), which is approximately 30 to 50 feet below
the mine. The average hydraulic conductivity measured in the deep wells was reported to be 3.8
x 107 em/sec (Table 2).

3.0 ANALYSIS

3.1 Approach

Approximate values of hydraulic conductivity were determined using constant head
conductivity tests in a single drilled borehole following methods provided in the third edition of
the U.S. Department of Interiors Earth Manual (Attachment 1). The constant head, single
borehole test is based on the same theories as the steady-state or the rim-type aquifer test,
including the assumptions that the system reaches steady state and flow to, or from, the well is
horizontal, radial, and laminar.

3.2 Summary of Method

This test commonly referred to as a packer test, is conducted by injecting water into an
interval isolated within the borehole by inflatable packers and recording the volume of water
injected for a measured period of time. The injection pressure is equal to the interval’s gravity, or
static head, plus added pressure head provided by the hydraulic pump controlled at the pressure
gauge. The amount of hydraulic pressure added is dependent on the intake rate of the test
interval, and is limited by the calculated maximum pressure that would result in the deformation
of the rock being tested. The maximum pressure that could be applied was calculated for each
test interval prior to testing (see Attachment 2 — Packer Permeability Field Data Sheets).

The packer tests were performed in the 3.78-inch diameter HQ coreholes drilled for rock
descriptions at each of the Flute monitoring locations. The unconsolidated overburden was not
packer tested, but hydraulic conductivities were determined for the overburden based on
conventional slug testing performed in the paired overburden wells.
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At NWS-01A, the packer test was performed above the mine void in the 4.87-inch
diameter reamed borehole and, in the 3.78-inch HQ corehole below the mine. Testing was
performed in 10-foot increments starting at the bottom of the borehole. At three (3) locations,
where the mine void was encountered (NWS-01A, NWS8-03, and NWS-05), testing was
performed first from the top of the mine upward. Following the reaming of the borehole and
placement of 4-inch diameter temporary steel casing to the mine floor, and coring below the
mine, testing resumed from the bottom of the HQ corehole upward to the mine.

4.0 CALCULATION

Hydraulic conductivity is calculated from data collected on the flow rate, length and
radius of the test interval in the borehole and the effective hydraulic head. The following
equation was used to calculate the hydraulic conductivity given the length of the test section (i.e.
10 feet) was greater than 10 times the radius of the rock hole tested (i.e. 0.157 to 0.2 feet).

Q L
=———In—
23.14)LH ¥
Where:
K = Hydraulic Conductivity (cm/sec)
Q = Constant rate of flow into test interval (ft.*/min)
L = Length of test interval (ft.)
H = Differential head of water at test interval (ft.)
r = Radius of borghole (ft.)
In = Natural Logarithm, log

Factor used to convert {t/min to cm/sec = 0.508

The differential head (H) used in the equation is equal to the gravity head (Hg, equivalent
to the vertical distance from the potentiometric surface for the test interval to the pressure gauge),
plus the applied hydraulic pressure (Hp) converted to linear units of head (i.e. Gauge Pressure
(psi) x 2.31 ft/psi).

]‘I=H0+Hp

The gravity head used in the initial calculation was estimated based on the potentiometric
clevation measured during previous investigations (see Attachment 3 — Groundwater Surface
Maps) as summarized in Table 1. The potentiometric head at the level of the mine was taken to
coincide with the elevation of the mine floor and was projected to decline incrementally with
depth below the mine. This decline in head reflects the downward vertical gradients measured at
nested well locations at the site.

The rate of discharge of water to the formation (Q) used in the calculation was typically
taken near the end of the test record prior to depressurization of the test interval. In those
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instances where the discharge rate appeared erratic, the average rate for the entire test interval
was used to approximate the result. Field sheets recording the pressure test data are provided in
Attachment 4.

5.0 RESULTS

The hydraulic conductivities calculated for the respective monitored FLLUTe locations are
provided in Tables 3 through 7. The hydraulic conductivities calculated for the individual
bedrock wells installed at the site are provided in Tables 8 through 11. The water-bearing
intervals selected for monitoring at each location are highlighted on these tables. The monitoring
intervals for the nested FLUTe systems were selected based on the calculated hydraulic
conductivities and borehole information from the rock core descriptions. The respective depths
selected for the FLUTe multi-port monitoring systems are summarized in Table 12.

The results of the packer test and groundwater zones selected for monitoring correlated
well with the water-bearing units identified in previous site investigations (see Table 2 to 6 for
elevational comparisons). In general, the upper 30 to 40 feet of bedrock was fairly conductive
with the conductivities of the Shallow Water-Bearing Zones varying between 2 x 10” ¢cm/sec and
1.6 x 107 cm/sec within the range recorded during previous investigations (Section 2.2). At
NWS-01A the entire rock column above the mine workings appeared to be conductive (5 x 107
cm/sec to 5.6 x 10-* cm/sec) with numerous fractures noted in the rock core throughout the
section. More typically, a low permeability, black shale (Upper Freeport shale) served to separate
the upper (shallow) water-bearing zones from the Upper Freeport coal interval. At locations
NWS-02, -03, and 05, a lower permeability rock unit occurred between the first and second
shallow water bearing units.

Packer tests were not performed ecither at, or directly above and below the level of the
Upper Freeport coal. At three (3) of the five FLUTe locations (NWS-01A, -03 and, -05) a mine
void up to 5 feet wide was encountered, equivalent to the thickness of the coal seam. Directly
below the Upper Freeport coal, the claystone and siltstone units were found to be fairly tight with
conductivities often less than measurable (i.e. less than 5 x 107 cm/sec). Higher takes of water
generally occurred 30 to 60 feet below the Upper Freeport coal, and were typically associated
with sandier rock units (e.g. Butler and Freeport sandstones). Conductivities of the deep water-
bearing zones monitored by the FL.UTes varied from approximately 1 x 10 cm/sec to 4 x 10
cm/sec at NWS-01A, -02 and —04; and between 5 x 10° cm/sec to 7 x 10™ cr/sec at NWS-03 and
—05.

6.0 REFERENCES
(N U.S. Department of the Interior, 1990, “Procedure for Constant Head Hydraulic

Conductivity Tests in _Single Drill Holes” USBR 7310-89; Bureau of
Reclamation, Earth Manual Part 2, 3" Edition, pp. 1245-1256.
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Table 1
Groundwater Elevations for SLDA

Based on ARCO/BWXT 1996 Water Level Survey*

Boring/FLUTe | Toimated 1 4o shallow | 2nd Shallow |- “PP®" | Deep Bedrock
. Ground Freeport Coal
Location . Bedrock Zone| Bedrock Zone - Zone
Elevation Zone
NWS-01A 928 915 882 826 800
NWS-02 942 910 880 819 800
NWS-03 945 910 880 829 800
NWS-04 922 892 868 837 880
NWS-05 910 887 868 836 800

* See 1996 Groundwater Potentiometric Maps by ARCO/BWXT
** Upper Freeport Coal water level based on approximate elevation of mine floor
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UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

USBR 7310-89

PROCEDURE FOR

CONSTANT HEAD HYDRAULIC CONDUCTIVITY TESTS
IN SINGLE DRILL HOLES

INTRODUCTION

This procedure is under the jurisdiction of the Geotechnical Services Branch, code D-3760, Research and Laboratory Services
Division, Denver Office, Denver, Colorado. The procedure is issued under the fixed designation USBR 7310. The number immediately
following the de51gnanon indicates the year of acceptance or the year of last revision.

Although the term “permeability” was used in all other procedures in this manual pertaining to the capacity of rock or soil
to conduct a liguid, the similar term “hydraulic conductivity,” is used thraughout this procedure. (See designation UUSBR 3900
for differences in meaning of the two terms.)

Since geologic and hydrologic conditions encountered during drilling are not always predictable and may not be ideal, variations
from this procedure may be necessary to suit the particular purpose of the test, and conditions at the test site. Much of the
information for this procedure was taken from references [1} through {5],! which contain additional information on field hydraulic

conductivity testing.
1. Scope

1.1 This designation outlines the procedure for per-
forming tests to determine an approximate value of
hydraulic conductivity (permeability) of soil or rock in an
tsolated vertical or inclined interval of a drill hole (bore-
hole), either above or below the water table. Usually, the
tests are performed as a part of the drilling program. This
procedure can be used in holes of various diameters if
suitable equipment is available, but N- 51ze\L3 i (¥6-mm) ]
nominal diameter drill holes are most ‘commonly used.?

127 The constant head, single drill hole test is based
on the same theories as the steady-state or Theim-type
aquifer test; and the same assumptions are made. These
assumptions are: (1) the aquifer is homogeneous, isotropic,
and of uniform thickness; (2) the well (test interval) fully
penetrates the aquifer and receives or delivers water to
the entire thickness; (3) discharge or inflow is constant
and has continued fora sufficient duration for the hydraulic
system to o reach d ‘steady state; and (4) flow to or from
the well is horizontal, radial, and laminar. Field conditions
may not meet all of these assumptions. Equations and other
factors affecting the test are given in paragraph 14,
Calculations. This procedure should not be used for testing
toxic waste containment that reqmres a very low loss of
liqujd.

1.3 Constant head hydraulic conductivity tests should
be considered scientific tests. Great care should be exercised
by those conducting the tests to eliminate as much error
as possible.

! Number in brackets refers to the reference,
? Hereafter referred to as N-size holes.

2. Auxiliary Tests
21 The soil or rock penetrated by the drill hole should

during the drnllmg ‘opéranon Soil can be sampled in
accordance with USBR 7010,77015, or 7105 and classified
in accordance with USBR 5000. Rock cores or cuttings
should be examined and appropriate description and
classification made. Data obtained from the drill'hole should
be entered on appropriate log forms.

3. Applicable Documents

3.1 USBR Procedures:
USBR 1040 Calibrating Pressure Gauges
USBR 1056 Calibrating Pressure Transducers
USBR 3900 Standard Definitions of Terms and Symbols
Relating to Soil Mechanics
USBR 5000 Determining Unified Soil Classification
(Laboratory Merhod)
USBR 5005 Determining Unified Soil Classification
{Visual Method)
USBR 5600 Determining Permeability and Settlement
of Soils [8-in (203-mm) Diameter Cylinder]
USBR 5605 Determining Permeability and Settlement
of Soils Containing Gravel
USBR 7010 Performing Disturbed Soil Sampling Using
Auger Boring Method
USBR 7015 Performing Penetration Resistance Testing
and Sampling of Soil
USBR 7105 Performing Undisturbed Soil Sampling by
Mechanical Drilling Methods
USBR 7300 Performing Field Permeability Testing by
the Well Permeameter Method

1245
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3.2  USBR Document;
3.2.1 Geology for Designs and Specifications by the

Bureau of Reclamation. (This document covers both soil
and rock.)

4. Summary of Method

41  Pump-In Test—Water is injected into an isolated
interval of a drill hole in scil or rock, and the volume
of water injected is determined for a measured period of
time. The injection pressure is a constant gravity head,
with or without added pressure head prov1ded by a hydraulic
pump. The hydrailic conductivity is calculated from the
flow rate, length and radius of test interval in the drill
hole, and effective head.

4.2  Artesian Tesc~Where water under artesian
pressure flows out of the drill hole, the effective (shut-
in) head at the test interval is measured and the hydraulic
conductivity calculated from the flow rate, the length and
radius of the well, and the effective head.

5. Significance and Use

5.1 Hydraulic conductivity tests are made to obtain data
related to (a) identifying seepage potential and dewatering
requirements, (b) drainage problems, (c) ground-water
supply investigations, and (d) grouting requirements. The
tests yield approximate values of hydraulic conductivity
that are suitable for many engineering purposes. Reliability
of the values obtained depends primarily on (a)
homogeneity of the strata rested, (b) suitability of test
equipment used for a given condition, (¢) care taken in
petforming the test, and (d) adherence to requirements
for proper use of the equations. The test is also used in
formulating geologic descriptions and interpretation of
material properties, particularly where there is poor sample
recovery.

5.2 Where tests are performed in fractured rock, regults
could reflect se dary conductivity rates which would not
represent primary conductlvnty of the intact mass. When
the test is perforiied in fractired, brittle, swelling clay
or rock, or where fractures contain loose material, hydraulic
conductivity may be reduced and judgment should be used
in applying results.

5.3 Generally, this procedure is suitable for materials
in which the hydraulic conductivity ranges between 5 and
100,000 fr/yr (5 X 106 and 1.X 107 cm/s) and where
results are to be used for engmeermg purposes. The
procedure is not applicable in materials of lower
permeability, particularly for purposes such as investiga-
tions for containment of toxic wastes.

6. Terminology

6.1 Definitions are in accordance with USBR 3900.
Some definitions ate from Glossary of Geology [6).
6.2 Terms not included in USBR 3900 specific to this
designation are:
6.2.1 Drill Hole~A circular hole made by drilling.

6.2.2  Feed Pipe (conductor pipe, injection pipe, riser
pipe, drop pipe).—~The main pipe {or rod) which conducts
water from the collar of the hole into the test interval
in the drill hole for the hydraulic conductivity test.

6.2.3  Bailer—A cylindrical container with a valve on
the bottom for admission of fluid, attached to a line and
used for recovering and removing water, cuttings, and mud
from a drill hole.

6.24 Walking Beam—An oscillating rigid lever
balanced on a fulcrum used to activate the cable in cable-
tool drilling by alternating up and down motion.

" 625 Agquifer-A water-bearing bed or stratum of
earth, gravel, or porous rock with interconnected openings
or pores through which water can move.

6.2.6  Packer—A short expansible device deliberately
set in a drill hole to prevent upward or downward fluid
movement; generally for temporary use. The expansible
part of the packer is called the gland. Straddle packers
are two packers separated by a length of perforated pipe
to span or straddle a test interval.

6.27 Artesian—-An adjective referring to ground
water under hydrostatic pressure; ie., an artesian aquifer
is a confined aquifer. Artesian ground water rises above
the confining layer in the drill hole and may or may not
flow at ground surface.

6.28 Ground Water—That part of the subsurface
water that is in the zone of saturation.

6.2.9 Warer Table-The surface between the zone
of saturation and the zone of aeration; that surface of a
body of unconfined ground water at which the pressure
is equal to that of the atmosphere.

6.210  Perched Water Table—~A water table, usually
of limited area, maintained above the normal free water
elevarion by the presence of an intervening relatively
impervious confining stratum.

6.2.11  Gauge Saver.—A vessel, with a pressure gauge,
filled with glycerin ar oil to protect the gauge from direct
contact with fluid in the pressure line (see fig. 1).

6.2.12 Holding Pressure (applicable primarily for
grouting).~The gauge pressure after the water-pumping
system has been shut off at the valve ahead of the gauge
and backflow is prevented.

6.2.13 Back Pressure (applicable primarily for
grouting).-The gauge pressure in the system after the
holding pressure has dissipated as determined by opening
a valve and allowing the gauge ro drop to zero, and then
reclosing the valve.

6.2.14  Backflow (applicable primarily for grouting).-
The reverse movement of water out of the drill hole when
the holding and/or back pressure below the packers exceeds
the pressure of the water column in the hole.

7. Interferences

7.1 During drilling, it is important to minimize
movement of fines [minus No. 200 sieve-size material (75
um)] into the material being tested and to remove any
accumulation of fines from the wall of the drill hole during
preparation for the test, so as to avoid obraining test values
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Heavy Duty
Pressure Gauge

Fill with giycerin
or oil
15 pipe — STt ~—garlock No. 19—
weided fo ring. i special duck insertion
f l rvbber sheet packing.
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pipe.
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Figure 1. - Gauge saver device for protecting pressure gauge.
40-D-4287

lower than the actual hydraulic conductivity of the material
being tested. Drilling using clear water without additives
is preferred. Bentonitic muds should not be used in holes
where hydraulic conductivity testing is to be performed.
Biodegradable additives may be used if necessary, but only
if the test interval is adequately cleaned before testing.
The drilling procedure should be documented on the log
form.

7.2 Test results can be adversely atfected by injecting
water containing sediment which would tend to plug voids
in the material being tested.

7.3  The temperature of the injected water should be
equal to or warmer than that of the ground or ground
water. This reduces the tendency of air dissolved in the
water to become entrapped in the voids of the material
being tested and to cause low values of hydraulic
conductivity. In most areas not affected by artesian
conditions, the temperature at a depth of about 25 feet
(8 m) below the ground surface remains relatively constant
at the ‘annual mean air temperature for the region. At
significantly greater depths, temperature rises about 1 °F
(0.6 °C) for each 500 to 1,000 feet (150 to 300 m) of
depth. The temperature of the injected water, especially
it it is known to be colder than the ground-water
temperature, should be recorded on a geologic log, or the
hydraulic conductivity test data forms (see subpar. 8.12
for suitable temperature measuring devices).

7.4 It is possible that dissolved minerals in the water
used for a test may react chemically with substances in
the material being tested to cause a change in the hydraulic
conductivity. Therefore, it is desirable to use water for
the test that is similar in quality to that expected to
permeate the ground when the project is in operation.

8. Apparatus

8.1 Drill Rigs (see fig, 2):

8.1.1 Rotary Drilling-A drilling method resulting
in grinding a hole with a hard-toothed drill bit at the
end of'a rorating drill rod (pipe). The equipment consists
essentially of a power unit, hoisting or tugging unir,
controlled-feed rotary drill head and mounting frame, mast’
or tripod, and circulating pump. The rig should have various
accessory drilling andisampling equipment (rods, bits, core
barrels, augers), as required for drill hole advancement,
sampling, and testing.

81.2 (able Tool Drilling-A method of drilling in
which the material at the bottom of the hole is broken
up by a steel bit with a blunt, chisel-shaped cutting edge.
The drilling equipment consists essentially of a mast, a
string of drill tools (casing, tubing, or pipe, of one size)
that is alternately lifted and dropped by a hoist with a
power unit, and a walking beam. A bailer is always used
with a cable tool rig. Normally, a cable tool drilled hole
is not satisfactory for hydraulic conductivity testing with

ackers.

82 Injection Pump.-A centrifugal or helical screw type
pump providing a constant water flow is required. This
may require a special pump separate from that used for
drilling operations. Although there may be conditions
where a larger or smaller pump may be required, high-
quality pumps having a capacity of 40 gal/min (150 L/
min) at a pressure of 120 Ibf/in? (830 kPa) (such as Monyo
model 3L-8 manufactured by the Robbins and Myers
Company, Springfield, Ohio, or equivalent) are adequate
for most hydraulic conducrivity tests. The pump should
provide the required flow at the required constant pressure
with maximum allowable pressure flucruation—due to
pumping pulsations—of +5 percent of the test gauge
pressure. A surge chamber is required for all testing; this
minimizes pulsations which ¢can affect the injecrion rate
in the test interval. Also, it makes readings more accurate
and protects the pressure gauges against damage from
sudden pressure changes.

8.3 [Feed Pipe-The feed pipe should be of adequate
diameter to minimize head losses and have adequate tensile
strength to withstand pumping pressures and stresses
during hoisting or tugging. The feed pipe is commonly
a threaded and coupled assembly of pipe or tubing having
a uniform inside diameter. Drill rads, generally of N-size,
can be used without seriously affecting reliability of test
data if the flow rate to the test interval does not exceed
about 15 gal/min (57 L/min) and the depth to the top
of the interval does not exceed 50 feet (15 m),

NOTE 1.-Use of drill rods as feed pipe should be permitted
only after the assembled drill rod string has been pressure rested
to calibrate head losses at anticipated flows. If seals or sealing
materials are used during calibration, the same type of seals or
sealing materials (not oils or wax) should be used during hydraulic
conductivity testing,

8.4 Flowmerers-One or more calibrated flowmeters
are required; the capacity of each meter should be specified.
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Figure 2. ~ Schematic arrangement of hydraulic conductivity equipment. 801-D-111

For flows up to 50 gal/min (200 L/min), a 1-inch (25-
mm) diameter disk-type meter may be used. For higher
flows, a 2- or 2-1/2-inch (50- or 65-mm) diameter impeller-
type meter is recommended. ' ‘

8.4.1 Astraight uninterrupted section of pipe having
an inside diameter equal to the rated size of the meter
and a minimum length 10 times the inside diameter of
the pipe should be provided upstream of the meter.
Manufacturers commonly recommend pipe lengths of one
to two times the inside diameter of straight pipe
downstream from the meter.

85 Pressure Sensors—Where required, calibrated
pneumatic piezometers or electrical transducers can be used
as down-hole sensors to measure pressures at the test
interval during a hydraulic conductivity test. Down-hole
sensors are preferred over the method of calibrating the
piping system for head loss between a pressure gauge on
the surface and the test interval. However, an above-ground
pressure measurement can provide a check of the pressure
sensor.

8.5.1 Pneumatic Piezomerers—A down-hole pneu-
matic piezometer system has been developed [7].
Descriptions of the equipment and procedure, as used at
two damsites, are presented in appendix X1.

8.5.2" Electrical Transducers~Electrical transducers
have been used as down-hole pressure sensors by other
agencies [8], particularly for very low hydraulic conduc-
tivities [below 1 fr/yr (1 X 107 ¢m/s)]. The USBR has
used electrical down-hole sensors in preliminary trials.
Electrical transducers measure pressures more accurately
than pneumatic piezometers and can be connected to a
strip-chart recorder for a continuous record. However,
transducers are considered less rugged for field use and
require more maintenance and experienced personnel to
operate than do pneumatic piezometers.

8.6 Pressure Gauges-When down-hole pressure
sensors are not available or sensors are not working
properly, calibrated pressure gauges can be used to estimate
effective pressure in the test interval after correcting for
friction loss through the feed pipe and packer. All pressure




USBR 7310

gauges used in water testing should be high-quality,
stainless steel, glycerin or oil filled, with pressure indicated
in both Ibf/in? and kPa (such as manufactured by Marsh
Instrument Company, a unit of General Signal, P O Box
1011, Skokie, Illinois; or equal). Pressure gauge ranges
should be compatible with testing requirements; they
should be sized so that the gauge capacity does not exceed
two to three times the maximum desired pumping pressure
for each respective pumping stage. Gauges should have
the smallest graduations possible and an accuracy of £2.5
percent over the total range of the gauge. If a gauge saver
is used with the gauge, calibration should be made with
the gauge saver in place. Accuracy of the gauges should
be checked before use and periodically during the testing
program (see subpar, 11.2 for additional information).

8.6.1 One or more pressure gauges should be located
downstream of the flowmeter and downstream of any
valves at the top of the feed pipe. This location for pressure

 measurement can be used by inserting a sub (adaptor, or

short piece of pipe) with the gauge — installed on the
top of the feed pipe.

8.6.2 At least one additional calibrated replacement
gatige should be available at the test site.

8.7 Swivel-During the hydraulic conductivity test, it
is preferable to eliminate the swivel and use a direct
¢onnection to the feed pipe. If a swivel must be used in
the water line during testing, it should be of the
nonconstricting type and calibrated for head loss.
Significant friction loss can result from use of the
constricting type.

8.8  Packers-One or two (straddle) packers are required
for the test. Packers may be either botrom-set t mechanical,
screw set mechanical, pneumatic_inflatable, or liquid
inflatable. The pneumaticinflatable packer is the preferable
type for general use and is usually the only one suitable
for use in soft rock and soil. The gland of this pdcker
is longer and more flexible than the other types and will
form a tighter seal in an irregular drill hole. A leather
cup type of packer should not be used. To ensure a tight
water seal, the length of contact between each expanded
packer and the drill hole wall should not be less than three
times the drill hole diameter.

NOTE 2.-More than one type of packer may be required to
test the complete length of a drill hole. The type of packer used
depends upon many factors, e.g., rock type, drill hole roughness,
spacing and width of rock joints, and test pressures.

88.1 Inflatable Packers-Inflatable packers with an
expansible gland and a floating head (see app. fig. X1.2)
should be designed for anticipated drill hole diameters and
pressure conditions. For norma! hydraulic conductivity
testing, 2 reasonable maximum. recommended working
pressure inside and outside of the packer is 300 Ibf/in?
(2070 kPa) [8). Inside pressure should be increased in

~water-filled holes, proportionally to the static head. For
drill holes with sharp projections in the walls, a wire-
reinforced packer gland having a higher working pressure
[7] may be required. The pressure in the packer should
not be high enough to fracture the material being tested.

The pressure required to form a tight seal at the ends
of a test interval depends on the flexibility of the gland,
the friction of the floating head, and the drill hole
roughness. The minimum differential pressure between
the packer and the test interval can be determined by testing
packers in a pipe slightly larger than the nominal diameter
of the drill hole, in order to simulate possible enlargement
of the drill hole during drilling For a given test interval
pressure, the packer pressure is increased until it provides
a watertlght seal between the packer and the material with
which it is in contact. The pressure in the packer should
range approximately between 30 and 300 Ibf/in? (210 ro
2100 kPa) greater than that in the test interval, with 100
Ibf/in? (690 kPa) being normal. Pneumatic inflatable
packers can be inflated with compressed air or compressed
nitrogen.

8.8.2 Special pneumatic packers are available for use
in wireline drilling operations. Because the packers must
be able to pass through the wireline bit and then expand
to completely seal the hole at the test interval, special
materials are needed for the packer gland. A special packer
assembly—consisting of two packers in tandem—is used
with the upper packer being expanded inside the drill rod,
just above the bit, and the lower packer expanded against
the wall of the hole just below the bit. The two packers
on the assembly can be positioned properly—relative to
the bit—Dby a set of lugs or a ring located on the assembly.
Special seals or connections are needed to attach the water
supply to the wire-line drill pipe at the surface.

- 883 A minimum of two sets of replacement packers
and/or spare glands should be available at the test site.

89 Perforated Pipe Sections.—Lengths of perforated
steel pipe corresponding to the lengths of test intervals,
are-required between packers to admit water into the test
intervals. The total area of all perforations should be greater
than five times the inside cross-sectional area of the pipe.
These perforated pipe sections should be calibrated for
head loss.

8.10 Welil Screen—~Well screen or slotted pipe may be
required for testing in granular, unstable materials that
require supportt [9]. As a general rule, the maximum size
of slot width should be approximately equal to the 50-
percent size of the particles around the drill hole (see
subpar. 11.4).

8.11 Water Level Measuring Device:

8.11.1 Although there are other types of water level
indicators, the electrical probe indicator is maost commonly
used. Essentially it consists of (1) a flexible, insulated
conduit marked in linear units and enclosing two wires,
each insulated except at the tips; (2) a low-voltage electrical
source; and (3) a light or other means of indicating a closed
circuit which occurs when the tips contact the water sutface,

Different brands of electric water level indicators and even
different models of the same brand often have their own
unique operating characteristics. Before using any electric
water level indicator, it should first be tested at the surface
tn a bucket of warer.

8.11.2 For approximate mecasurements of the water
level when it is within about 100 feet (30 m) of the ground
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surface, a cloth rape with a “popper” can be used. A
"popper” can be made from a short pipe nipple (or length
of tubing) by screwing a plug attached to a graduated tape
into one end of the nipple and leaving the other end of
the nipple open. When the "popper” is lowered in the
drill hole and the open end of the pipe nipple strikes
a water surface, it makes a popping sound, and the depth
to water can be measured by the tape.

8113 An accurate measurement of the water level
can be made by chalking the lower end of the steel rape.
After contacting the water level, the tape should be lowered
about 1 more foor before retrieving it. Measurement is
then made to the “wet line” on the tape.

812 Temperature Measuring Device~Equipment for
measuring ground-water temperature is available from
commercial sources or can be made from a thermistor,
two-canductor cable, reel, Wheatstone bridge, and a low-
voltage electrical source. A maximum-minimum type
thermometer is acceptable.

9. Regents and Materials

9.1 Warer (See subpars. 7.2, 7.3, and 7.4.).-The clear
water supply should be sufficient to perform the hydraulic
conductivity test without interrruption and to maintain
the required pressure throughout the rest period.

9.2 Sand or Gravel Backfill-Where a granular backfill
is used to prevent sloughing of the drill hole wall, it should
be a clean coarse sand or fine gravel. Laboratory
permeability tests (USBR 5600 or 5605) should be made
on the backfill material to make sure that it has a coefficient
of permeability greater than one order of magnitude higher
than that expected of the in situ material being tested.

10. Precautions

10.1  Safery Precautions:
10.1.1  This procedure may involve hazardous
materials, operarions, and equipment.
10.1.2  Use normal precautions for drilling [10, 11].
10.1.3  Precautions should be taken during calibration
pressure testing of equipment, particularly testing of
packers with compressed air or nitrogen {never use oxygen)
to avoid injuries from a sudden packer or hose rupture,
10.2  Techaical Precautions:
10.2.1 * As a general rule, total pressure (static head

phus gauge pressure) applied in the drill hole should not

exceed | [bf/in? per foot (22.6 kPa/m) of rock and sail

overburden at the center of the test interval, if the test
incerval is 10 feet (3 m) long of less IF the cest ineryal
exceeds 10 feet, pressure should not exceed 1 [bf/in? per
foot of overburden at the top of the interval In layered
or tractured material, or for drill holes near steep abutments

or slopes, 0.5 Ibf/in? per foot (11.3 kPa/m) of marerial

.to the nearest free surface is an appropriate maximum

pressure. Higher pressures than these may fracture the
materials. ‘

10.2.2  If there is excessive or complete loss of water
when the hole is being drilled, drilling should be stopped
before cuttings fill the voids, and a hydraulic conductivity
test completed ona shorter than normal length test interval.

10.2.3  Hydraulic conductivity test equipment should
be considered and treated as precision testing equipment.
Gauges, thermometers, etc, should have their own
protective cases; they should. not be carried with drill tools
or be tossed around. They should be calibrated frequently.
It is recommended thar all test equipment needed for
hydraulic conductivity testing be kept separate from drilling
equipment.

11. Calibration

111 For Measurmenr of Effective Head:

L1.1.1  Pressure Sensors.-Calibrate down-hole
pressure sensors by the methods and at frequencies
prescribed by USBR 1050.

L1L.1.2 Friction Loss Estimates.~Where down-hole
pressure sensors are not used, estimates of effective head
at the test interval are made by subtracting friction loss
from the applied head measured at the ground surface.
The friction loss should be determined for all components
of the piping system, from the pressure gauge to the test
interval, ‘

1.1.21  Calibrate friction loss in parts or sections
of the piping systems including (1) the swivel (if used);
(2) feed pipe (per unit length); and (3) the packer assembly.
Record the data, with references to the particular patts
calibrated, in tabular or graphical form so the accumulative
friction loss can be totaled for determination of effective
head at the test interval. The calibration procedure is as
follows: )

11.1.2.1.1  Lay out the individual or joined parts
to be calibrated on a horizontal surface with calibrated
pressure gauges at each end.

11.12.1.2 Pump warter through the system at
incremental, increasing flow rates to the maximum flow
rate expected to be used in the test; allow the flow to
stabilize between incremental flows,

11.1.2.1.3 " Record the pressure at each gauge for
each incremental flow rate. o

11.1.2.1.4  Calculate the friction head loss for
each incremental flow rate,

f= 2.51(%) (0

where:
£ = friction head loss in feet of head per linear foot
of pipe, ft/ft or m/m

1 = upstreamn pressure, Ibf/in? or kPa

= downstream pressure, Ibf/in? or kPa

d = pipe length, ft or m (d =1 for swivel or packer
assembly) ‘

= converts from pressure in Ibf/in? to head in feet
or 0.102 converts from pressure in kPa to head
in meters

o

e

hutt
I

Example, assume

Py = 186 Ibf/in? or 128 kPa
Py = 132 Ibf/in? or 91.0 kPa
d = 100 ftor 3.05 m
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Inch-pound application:

r=231 (1882) = 1951k

SI application:

F= 0.102(2’—35-‘02¢0

= 124 m/m
11.1.2.1.5 Plot friction head loss versus flow
‘rate. Figure 3 is an example of a plot of friction head
loss (f) at relatively low flow rates for a 10-foot (3.3-m)
length of 1-1/4-inch (32-mm) diameter pipe. Since head
loss in pipe at turbulent flow is approximately related to
velocity squared, a plot of friction head loss versus the
square of the flow rate is nearly a straight line (see fig. 4).

NOTE 3.-There are standard tables and charts which provide
unit friction losses for various sizes of pipe, elbows, tees, reducers,
etc,, for clean and rusty conditions. Although such information
is sometimes used, it is preferable to determine friction losses
in the piping system and packers actually used for the hydraulic
conductivity test.

11.1.21.6 To calibrate a packer, inflate the
packer in a short length of casing or pipe in which a valve
and pressure gauge have been installed. A pressure gauge
is also installed in the rods immediately ahead of the packer
assembly. Pump water into the rods at incremental
increases (or decreases) of flow rate—allowing the system
to stabilize after each incremental change—until the
highest anticipated flow rate is reached. ‘

NOTE 4.-For packers smaller than N-size, such as the B-size
used in wireline equipment, there are significanc head losses,
and relatively low flow rates musr be mainrained. This requires
water meters and pressure gauges capable of accurately measuring
the low flows and small changes in pressures.

11.2  Pressure Gauges.—Calibtate each pressure gauge
(see USBR 1040) by comparing it with a test or master

FLOW RATE iN LITERS PER MINUTE
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Figure 3. - Head lass due to friction at increasing flow ratés for a 10-
foot (3-m) 1-1/4-inch (32-mm) diameter iton pipe.

gauge. The master gauge should not be used during drilling
or hydraulic conductivity testing. Calibrate each gauge at
the start of a testing program plus one additional calibration
per week during tests of long duration.

11.3  Flowmerters—Calibrate a flowmeter by flowing
water into a container of known volume, the container |
used for the volume check should be commensurate in
size with the flowmeter size and graduations. From these
dara, flow rates can be calculated for comparison with meter
readings. All flowmeters should be calibrated to an accuracy
of 1 percent. Calibration should be done at the start of
the testing program plus one additional calibration per
week during tests of long duration.

NOTE 5.-Some impeller-type flowmeters have an accuracy
range significantly less than indicated by the dial. Minimum and
maximum rates should be established.

11.4  Weil Screens and Perforated or Slotted Pipe
Sections.-From manufacturers’ data or by calibration,
determine the head losses in'expected flow ranges to ensure
there is no restriction of flow into the material being tested.

12. Conditioning

12.1 Nat applicable, special conditioning requirements
are not needed for this procedure.

13. Procedure

13.1  Cleaning of Drill Hole:

13.1.1 Remove any accumulation of fine particles
(smear, mud cake, compaction caused by driving casing,
etc.) from the drill hole wall. Such accumulation
significantly restricts the flow of water into or from the
hole. Exercise good judgment in cleaning the hole, since
excess cleaning may be detrimental. If there is a question
as to whether or not drill holes in particular materials
need cleaning, hydraulic conductivity tests can be performed
in holes with cleaning and others without cleaning. If
cleaning does not significantly change test results at a site,
cleaning of additional intervals in the same materials may
not be necessary.

13.1.1.1  When the test interval is above the water
table, it may be possible to brush or scratch the drill hole
wall to break up accumulated fines. For unstable materials
which require use of a well screen, materials which cave
against the screen may break up the accumulation of fines
on the wall, Mild surging with a bailer, while adding water,
also may help break up a disturbed or compacted zone,
but this may stir up fines which then plug the voids in
the material to be tested. Mild jetting—followed
immediately by bailing or pumping—also is a possibility.

13.1.1.2  When the test interval is below the water
table—in materials that are rock-like and self-supporting—
use of a water jet in the hole (preferably accompanied
with pumping to induce flow into the borehole) is one
of the best methods to clean the hole. After jetting, bail
or pump the sediment-laden water from the test interval.
Jetting can also be used through a screen below the water
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Figure 4. - Plot of feed pipe calibration data — example.

table in unstable materials. For soft rock, flushing the sides
of the drill hole by running the bit or a bailer up and
down the hole may enlarge the hole by erosion or otherwise
change the characteristics of the fracture systems.

13.1.1.3  Finally, clean the drill hole by pumping
or bailing water from the bottom upward, with the
pumping continued until the return fluid is clear without
cuttings or sediment. Record the method used in cleaning
the hole on the log of drill hole or on a special testing
form.

13.2  Length of Test Interval:

13.2.1 The length of the test interval depends on
(1) purpose of the test, (2) stratigraphic interval, and (3)
flow rate. Where materials are relatively uniform, use a
test interval of about 10 feet (3 m). Where flow rates
are high, shorten the test interval to locate high flow rate
zones; where rates are very low, the interval may be
lengthened if desired.

133 Ground-Water Level Determination:

13.3.1 Depth to ground-water level must be
determined before calculating hydraulic conductivity.
Measure depths to water levels with an electrical probe
or other suitable equipment (see subpar. 8.11).

13.3.2  Auger Holes—In power auger or other types
of holes to which water is not added as part of the drilling
process, report the presence or absence of a water level,
depth to water level, and date of initial and final water
level measurement. In materials of low hydraulic

conductivity, several days to several weeks may be required
for a water level to stabilize in the hole. Report evidence
of moisture in the cuttings and if a perched water level
was observed.

13.3.3  Rorary or Cable Tool Holes.~For drill holes
in which addition of water to the hole is an integral part
of the drilling process:

13.3.3.1 Bail or pump the hole dry or to a stable
water level at the close of the last shift each day and record
level.

13.3.3.2 Report the presence or absence of water
and depth to water at the beginning of the first shift each
day. Additional readings are desirable whenever water level
in the hole has not been disturbed for an appreciable period
of time.

13333 Report changes in water level detected
as the hole is drilled deeper. Record factors that affect
the water level such as depth of casing, and/or cemented
intervals. These data may be helpful in recognizing perched
or confined (artesian) conditions.

13334 Upon completion of the hole, the water
must be bailed down to the extent practicable, the water
level measured, and the date recorded of hole completion.
Measure the water level for a period of days or weeks
until equilibriumm is reached.

NOT'E 6.-At times, exceptions must be made to the requirement
for continuation of water level readings. Such is the case when
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state or local laws require that the hole be filled continuously
from bottom to top immediately upon hole completion and before
the drill crew leaves the site. In other instances, landowners may
allow right-of-entry for only a limited time for measurements.

13.3.4  Perched and Artesian Aquifers-It is impor-
tant to recognize perched and artesian aquifers, especially
those under sufficient pressure to raise the water level
above the confining layer but not to the ground surface
(see [5]). They must be distinguished from water table
aquifers (those which continue in depth). If perched water
table or artesian aquifers—separated by dry or less
permeable strata—are encountered in'the same drill hole,
the resulting water level in the hole is a composite;
therefore, conclusions and interpretations based on such
data are misleading. If a perched water table is recognized
(or suspected) during drilling, water levels must be
determined for each zone for calculation of hydraulic
conductivity. This might require completion of the drill
hole with a watertight seal set at a suitable horizon to
separate two water table conditions. In this type installation,
two strings of pipe or conduit are required: one extending
down to the portion of the hole immediately abave the
packer, and a second string extending through the packer
to a point near the bottom of the hole. Water-level
measurements provide the basis for determining a perched
condition or if the lower water table is under artesian
pressure.

" 1335 Muliiple Water-Level Measurements.~In
some instances, it is desirable to install multiple conduits
and packers or plugs in a drill hole so thar ground-water
levels (or pressure heads) in several water-bearing horizons
can be measured over an extended period of time (see
(51, pp- 7-14).

134 Pressure Tests With Packers:

13.41 The recommended arrangement of typical
equipment for packer pressure tests, without a pressure
sensor is shown on figure 2. (See app. fig. X1.1 for
equipment with a pressure sensor.) Beginning at the source
of water, the general arrangement is clean water source,
suction line, pump, discharge line to storage and/or settling
tank, suction line, water-supply pump, surge chamber, line
to bypass valve junction, water meter, gate or plug valve,
tee with sub for pressure gauge, short length of pipe on
which the pressure gauge is attached, tee and off-line
bleeder valve for evaluating back and/or holding pressure,
flexible 1-1/4-inch (32-mm) diameter . hose, and 1-1/4-
inch-diameter feed pipe to packer or packers in drill hole,
which isolate the test interval. All connections should be
tight and as short and straight as possible with minimum
change in diameter of hose and pipe. Friction loss decreases
as the pipe diameter is increased.

13.42 When the material is subject to caving, and
casing and/or grout is needed to support the walls of the
drill hole, the hole should be water tested as it is advanced.
Other hole conditions may make this procedure desirable
or necessary. The following procedure is commonly used:

13421 After the hole has been drilled to the top
of the interval to be tested, it may be desirable to remove

the drill string from the hole and advance casing or grout
to the bottom of the hole.

13.4.2.2  Advance the hole 5 to 10 feet (1.5 to 3
m) into the material to be tested.

13.4.23 Remove the drill string from the hole.

13.4.24 Clean the interval to be tested, and record .
the depth to the water table, if present. If a composite
water level is suspected, the water level affecting the test
should be determined by ‘measurements through the feed
%‘ fter the cker has been seated and the water Tevel

as stabilized,

13.4.2.5 If the hole will stand open, seac a single
packer at the top of the test interval. Record the type
of packer, its depth, and packer pressure if it is the inflatable
type.

13.4.2.6  Pump water into the interval at a rate
to develop a suitable pressure. The pressure to be used
depends upon testing depths. and ground water levels or
pressures. Materials subject to deformation or heaving, such
as by separation of bedding planes or joints, or materials
at shallow depths, must not be subjected to high pressures
(see subpar 10.2.1). For comparison of flow rates in
different parts of a single foundation and with results from
other foundations, some of the following pressures are
commonly used; 25, 50, 75, and 100 Ibt/in? (170, 350, 520,
and 690 kPa).

NOTE 7.-At test pressures less than 25 Ibf/in?, errors in
measurement of pressure and volume of water may increase unless
special low pressure gauges are used. Gravity tests provide more
accurate results under these conditions. At pressures higher than
10 Ibf/in?, difficulties in securing a tight packer seal and the
likelihood of leakage increase rapidly. However, under artesian
pressures or in deep holes the water pressure—as registered on
a surface gauge—will need to be sufficient to overcome the
effective head at the test interval and firmly seal the packer.

NOTE 8.-Where the hole is subject to caving, a pump-down
wire-line system has been developed that can be used to eliminate
removal of the drill string from the hole. With this system, the
hole is drilled to the bottom of the interval to be tested, and
the drill rod is raised so the end of the rod is at the top of
the test interval. The tandemn packer (see subpar. 8.8.2) is then
lowered through the drill rod and expanded to seal both inside
the rod and against the wall of the hole at the top of the test
interval. Models of this equipment are available which have
transducers below the packer for measuring water pressures at
the test interval

13427 For determining Effecnve head artesian
heads encountered in the drill hole are treated the same
as water table conditions; ie., the depth from the pressure
gauge, or the water level maintained during the test, to
the stabilized water level is used as thd(gravit ﬁ?ﬁlﬁ) If
the aftesian head stabilizes above the ground surﬁzg, the
gravity component of the effective head is negative and
is measured between the stabilized level and the pressure
gauge height. If a flow-type test is used, the effective head
is the difference between the stabilized water level and
the level maintained during the flow period.
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13.42.8 After pressures are selected, based on
ground-water conditicns and the purpose of the test,
perform a test at each pressure. Usually, a 5-cycle procedure
is used, three increasing steps to the maximum pressure
and then two decreasing steps to the starting pressure.

This cycling allows a more detailed evaluation of test results

than_tesring at a single pressure and commonly allows
extrapolation to ascertain at what pressures the following
may occur (1) laminar flow, (2) turbulent flow, (3) dilation
of fractures, (4) washouts, (5) void filling, or (6) hydraulic
fracturing. However, the equations normally used to
calculate hydraulic conductivity are based on laminar flow
conditions.

NOTE 9.-In some instances, only a single water pressure test

at a given interval in the drill hole may be required. For example,
if geologic conditions are known, and there is no need to perform
the steps in subparagraphs 13.4.2.2 through 13.4.2.6, a single
value of hydraulic conductivity with a relatively low application
of pressure may suffice, ‘ S

13429  During each test, continue pumping water
to the test interval at the required pressure until the flow
rate_becomes stable. As a general guide, maintain flow
rates during three or more 5-minute intervals during which
I-minute readings of flow are made and recorded. In tests
above the water table, water should be applied ro the test
interval until the flow rate stabilizes before starting the
5-minute measurement intervals. Where tests are below
the water table, flow rates usually stabilize faster than for
the tests above the water table, and the time period before
the S-minute test intervals may be shorter, These time
periods may need to be varied, particularly when tests to
determine grouting requirements are made

13.4.2.10 Determine and record the presence of
back pressure and decay of holding pressure. After the
test, deflate the packer and remove it from the drill hole.

13.4.2.11 Advance the drill hole and, if necessary,
the casing; repeat the procedure in subparagraphs 13.4.2.3
through 13.4.2.10 until the required depth of drill hole
is reached. When casing is used in a drill hole, always
set the packer in the material below the casing.

13.4.3 If the hole will stay open without casing, it
can be drilled to final depth, and after cleanirig the hole,
hydraulic conductivity tests ‘can be performed from the
bottom of the hole upward using straddle (double) packers.
Although a single packer can be used to test the bottom
interval of the hole, starting at the bottom with double
packers will cause loss of borehole testing of only about
the length of the bottom packer and will save one complete
trip in and cut of the hole with the drill string assembly
to change the packers. After the test for the bottom interval
is completed, straddle packers are used for successive test
intervals up the drilf hole. See subparagraph 13.4.2, where
caving or other hole conditions will not allow this
procedure.

135 Gravity Tests:

1351 Constant-head gravity tests are usually
performed without packers above or below the water table
with drill holes of N-size or larger (see fig. 2, detail D).

This type of test is often made in reasonably stable-walled
drill holes up to 25 feet (7.6 m) depth where water pressure
ac the test interval needs to be kept low. The test is usually
pecformed in successive 5- or 10-foot (1.5- or 3-m) intervals
as the drill hole is advanced. The upper end of each test
interval is normally determined by the bottom depth of
tightly reamed or driven casing, If the casing is not believed
to be tight, appropriate entries should be recorded on the
log form. If the wall of the drill hole is stable, the test
can be performed in the unsupported hole. If the wall
needs to be supported, use a well screen (see subpar. 11.4
for calibration) inserted through the casing. It may be
necessary to ream or drive the casing to the bottom of
the interval, set the screen, and then pull back the casing
to expose the screen. After the test, the screen is removed
and the casing reamed or driven to the bottam of the
hole.

NOTE 16.-Clean coarse sand ot fine gravel backfill (see subpar.
9.2) may be used instead of a well screen. Ream or drive the
casing to the bottom of the interval, clean it out, and add the
backfill as the casing is pulled back to expose the test interval.
Record use of this procedure on the log form.

135.1.1 If the drill hole is self-supporting, clean
and prepare it in the normal manner (see subpar, 13.1),

13.5.1.2 If the drill hole is not self-supporting,
lower the well screen and casing into the hole.

13.5.1.3 - For test intervals above the water table,
maintain a constant head of water |within 0.2 foot (60
mim)] at the top of the test interval by injecting warer
through a small diameter tube extending below the water
level maintained during the test. For test intervals below
the water table or influenced by artesian condirions,
maintain a constant head a short distance above the
measured static water level.

Monitor the water level with a water-level indicator.
If the water-level indicator is inserted in a small diameter
pipe in the casing, the wave or ripple action on the water
surface will be dampened and permit more accurate water-
level measurements.

NOTE 11.-When the flow rate is very low, the constant water
level can be maintained by pouring water in the hole from a
graduarted container.

13.5.1.4 Record the flow rate at time intervals
until a constant flow rate is reached.

135.1.5 Repeat the procedure of subparagraphs
13.5.1.3 and 13.5.1.4 at one or more different water levels.

13.5.1.6  This test is essentially the same as desig-
nation USBR 7300 (see also |3], p. 74); the instructions
in USBR 7300 for performing the test and calculating
hydraulic conductivity apply to this procedure also.

14. Calculations

141 For pressure or constant gravity head hydraulic
conductivity tests, calculate the hydraulic conductivity of
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the soil or rock by the following equation (expressed in
consistent units) [4]:

k= —LT- 1 =

=
L H ,where L= 10r (2)

or

l

N A 4 > 7=
SeIFH sinh 2I_,wherelOr_L_Jr (3)

k = hydraulic conductivity, ft/yr or cm/s
g = constant rate of flow into the test interval,
ft}/yr or cm3/§
L = length of the test interval, ft or cm
H = differential head of water at test interval, ft or
cm
= radius of the borehole, ft or cm
In = natural logarithm, loge
= inverse hyperbolic sine
csinh? x In (x + /X + 1)

142 An example calculation for a single packer test
in the bottom of a borehcle below the water table follows:

Example, assume:

r= 18inor0.15 ft = 4.6 cm
g = 2.2 gal/min or 8.3 L/min
g = 1.5 X 107 {fe3/yr = 140 cmd/s
L =30ft=91c¢m
Hy, gravity = distance from ground-water level to

pressure gauge = 10.2 ft = 311 cm
5 Ibf/in? X 2,31 ftyaer/ (Ibf/in?)

H,, pressure

= 11.6 ft = 354 cm of water
H = Hy+ H,=218{t =664 cm
L_ 30 _ .
015 20, hence use equation (2):
— _q9 L
K= 2arm 0 ,
k= 1.5 X 105 fe3/yr n 3.0 ft
2mr (3.0 ft) 21.8 ft 0.15 ft

k= 11X10 fe/yr = 1.1 X 103 c¢m/s

NOTE 12.-These equations are most applicable and reliable
where the length of test interval is at least 5z, and the interval
is below the water table. The equations are based on laminar
flow of fluid through porous media. Flow rates, high enough
to cause turbulent flow, invalidate the results in all types of
material. In fractured material, the calculated value should be
considered an apparent hydraulic conductivity even under laminar
flow conditions.

143 For pressure tests, when the test interval is beIow
the water tablé;(H"is the distance from the water rable
to the elevation of the pressure gauge plus applied pressure
converced to linear units of water head.

Where the test interval is above the water table, H is
the distance from the midpoint of the isolated test interval
to the elevation of the pressure gauge plus the applied
pressure converted to linear units of water head.

For gravity tests above the water table, A is the distance
between the bottom of the test interval and the water
level maintained during the test.

For gravity tests below the water table, H is the distance
between the pretest stabilized water level in the drill hole
and the water level maintained during the test. .

14.4  If there is artesian pressure, an additional pressure
must be applied to overcome the artesian pressure to
provide an effective test pressure. For example, if there
is an artesian pressure of-3 1bf/in? (34 kPa} at the pressure
gauge, 15 Ibf/in? (103 kPa) could be applied, then the
effective pressure would be 15 Ibf/in? minus 5 Ibf/in? which
equals 10 Ibf/in? (69 kPa).

14.5 The calculations can be done conveniently by (1)
a nomograph [12], (2) a hand calculator with the proper
functions, or {3) a computer. For repeated tests, it is
convenient to prepare a table for one or more diameter
drill holes and lengths of test intervals and combine the
terms on the right side of the equations, other than g
and H, into a coefficient.

NOTE 13.-The 1ugeon (lugeon unit, lngeon coefficient) [13,

*14, 15, 16), has been used as an index of hydraulic conductivity,

in connecrion with cyclic tests, and for grouting purposes.

15. Report

15.1 Record field test data on a daily driller’s report,
and/or on the log of the drill hole or on a special reporting
form designed for the specific project. Record the following:

15.1.1 Log of the drill hole.

15.1.2 Elevations of the ground surface, the water
table, and the top and bottom of the test interval.

15.1.3 Diameter of the drill hole at test interval.

15.1.4 Method of cleaning the drill hole.

15.1.5 Size of the feed pipe and any well screen.

15.1.6  Water pressure and/or gravity head, and flow
rate for each time interval

15.1.7 Total amount of water used per test.

15.1.8 Average temperature of ground warer and
water used in the test.

15.1.9 Packer inflation pressures.

15.1.16 Capacity of pump supplying water to the
test interval.

15.1.11  All head loss calibration data.

15.1.12  Note any comments considered necessary to
help evaluate the test results.
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER f)lJ ' BOREHOLE #: N o A PAGE 1
DATE i f"?.(p loz
TEST # Wy
1) TEST INTERVAL= ) Fo. . Y. bﬂjs
2) TEST MIDPOINT=. o7

3) GW DEPTH (BGS)= KX o

4) MEASURED DEPTH OF COREHOLE= 103

5) LENGTH OF STICKUP ABOVE GROUND ‘

8) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT

{(Hhasuwah Y

by: MIDPOINT DEPTH ( &™) ) X 0.433 PSI (PRESSURE EXERTED BY WATER COLUMN) = 37, o™+
7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT - .

by: MIDPOINT DEPTH ( & “] )-GW DEPTHBGS( Z.5 )X 0433 PSI = Lo §5

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM #6)= 1. $2

9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE IS INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSI/FT
30#GAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSI/FT
40#GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSIFFT
S0#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSI/FT
B0#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.775 PSI/FT
7TO#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.875 PSI/FT
BO#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSI/FT
IN THIS EXAMPLE-

DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)

TEST  204GAGE +(0-Y 4rRoM STEP 7)=3° 82 DiviDED BY TEST MIDPOINT (&) FEET)=") S PSIFT
DATA  30#GAGE + __,_(FROMSTEP 7)= ¥-¥* DIVIDED BY TEST MIDPOINT (__| _ FEET)=04 7 PSUFT
40#GAGE + _||_(FROM STEP 7)=50£ DIVIDED BY TEST MIDPOINT (__ FEET)=. 57 PSIIFT
S0GAGE + | (FROM STEP 7)=/¢0%> DIVIDED BY TEST MIDPOINT (_7(_ FEET)= ©770pSIFT
GO#GAGE + " (FROM STEP 7)="¢ ‘64 DIVIDED BY TEST MIDPOINT (_] __ FEET)=281_ pSUFT
70#GAGE + _| . (FROM STEP 7)= 3¢£4DIVIDED BY TEST MIDPOINT {_|___ FEET)=(}93 pPSIFT

BO#GAGE + N (FROM STEP 7)= 72XZDIVIDED BY TEST MIDPOINT ¢ FEET)= / ' PSIFT

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION IS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.
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USACE SLDA SITE - PACKER PEMEABILITY FIELD DATA

TESTER: oY S
DATE: (O TUl o PAGE 2
INTERVAL= T s
BOREHOLE # Sl
WATER METER
READING TIME: HOUR MIN SEC |GAGE PRESSURE|
INITIAL: 797, ' 5 7
Hiad?y ﬂ——? T T 0 —4
Yige s sl o0 19
L( 57 ’ / 2 e 7 o 2 &)
L4olp P ol
VIR R S 70
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER < ¢ BOREHOLE #: j\\J WS- A FAGE 1
DATE IR

TEST # + 2.

1) TEST INTERVAL= Wi . lL

2) TEST MIDPOINT= WAy,

3) GW DEPTH (BGS)= 2.5 Asouis s

4) MEASURED DEPTH OF COREHOLE= 03

5) LENGTH OF STICKUP ABOVE GROUND
6) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT

by: MIDPOINT DEPTH ( ~77] ) X 0.433 PSI| (PRESSURE EXERTED BY WATER COLUMN) = S ‘5‘3.4
7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT

by: MIDPOINT DEPTH ( =7 ™7 )-GW DEPTHBGS ( [ )X 0433 PSI = e

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM #6)= (O 5

9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE IS INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSI/FT
30#GAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSI/FT
40#GAGE + 17.5# (FROM STEP 8)= 57.5% DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSI/FT
50#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSVFT
B60#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.775 PSVFT
70#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.875 PSI/FT
80#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSI/FT
IN THIS EXAMPLE-

DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)

TEST  20#GAGE + )4rl(FROM STEP 7)= £34¢ DIVIDED BY TEST MIDPOINT (_/ 7 FEET)= ?_'ff’f PSIFT
DATA  30#GAGE + _+ (FROM STEP 7)= /41  DIVIDED BY TEST MIDPOINT (_{  FEET)=0.5% PSUFT
4OHGAGE + __| (FROM STEP 7)= 94/ DIVIDED BY TEST MIDPOINT (__|_ FEET)=Ul.[o¢ PSIFT
S04GAGE + (FROM STEP 7)=%2 DIVIDED BY TEST MIDPOINT {__| _FEET)= O. 74 PSIFT
B6O#GAGE + _| (FROM STEP 7)=%-{' DIVIDED BY TEST MIDPOINT (__| FEET)={.9Z PSIFT
70#GAGE + | (FROM STEP 7)= %! DIVIDED BY TEST MIDPOINT (__{ _FEET)=____ PSIFT
BOHGAGE + }]L (FROM STEP 7)= 94" DIVIDED BY TEST MIDPOINT (_{/ FEET)=____ PSIFT

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION IS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.
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USACE SLDA SITE - PACKER PEMEABILITY FIELD DATA

TESTER: “Al
DATE: [l PAGE 2
INTERVAL= (DY ME
BOREHOLE # MWs - O A
WATER METER
READING TIME:  HOUR MIN SEC |GAGE PRESSURE
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“" 5 LENGTH OF STICKUP ABOVE GROUND

i

Tt .
USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER i J BOREHOLE #: -0 1A PAGE 1
DATE e

TEST # i g

1) TEST INTERVAL= 72 . (o2

2) TEST MiDPOINT= lr7

3) GW DEPTH (BGS)= e ferunal

4) MEASURED DEPTH OF COREHOLE= (6%

6) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT ,Zé? o (
by: MIDPOINT DEPTH (  (p7] ) X 0.433 PSI {PRESSURE: EXERTED BY WATER COLUMN) = 7

7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT
by: MIDPOINT DEPTH ( (’7 )- GW DEPTHBGS ( A& )X 0433 PSI = &7

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM #8)=

9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE 1S INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSI/FT
30#GAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSI/FT
40#GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSIFT
50#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSI/FT
60#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.775 PSI/FT
7TO0#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.875 PSI/FT
80#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSI/FT
IN THIS EXAMPLE-

DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)

TEST  20#GAGE +0: (FROM STEP 7)=40:&f DIVIDED BY TEST MIDPOINT (67 FEET)= 0 @ pSiFT
DATA  30#GAGE +__| (FROM STEP 7)={{}5"/ DIVIDED BY TEST MIDPOINT FEET)= _Dﬁ/ PSIFT
AO#GAGE + _| _(FROM STEP 7)= #¢/{/DIVIDED BY TEST MIDPOINT i FEET)= 0.1 PSIFT
SO#GAGE + | (FROM STEP 7)= 4¢:%'{ DIVIDED BY TEST MIDPOINT (__| _FEET)= 0,4 PSIFT

B0#GAGE + _| (FROM STEP 7)= ';f;i*’{DNtDED BY TEST MIDPOINT ¢ FEET)= PSUFT
70#GAGE + _| _ (FROM STEP 7)= ¢.¢"| DIVIDED BY TEST MIDPOINT (__| _ FEET)= PSIFT
804#GAGE + ¥ _ (FROM STEP 7)= DIVIDED 8Y TEST MIDPOINT (.’ FEET)= PSIFT

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION IS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER g, /“/ BOREHOLE #: f{\f?!( 01 PAGE 1
DATE AN
TEST# 1l f -
1) TEST INTERVAL= ‘ @?-- 57
2) TEST MIDPOINT= g
—
-}

3) GW DEPTH (BGS)= 25 BSSUpE D
4) MEASURED DEPTH OF COREHOLE= [0)
5) LENGTH OF STICKUP ABOVE GROUND

8) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT

—
2

by: MIDPOINT DEPTH ( ¢ ] ) X 0.433 PSI (PRESSURE EXERTED BY WATER COLUMN)= ' &, (o &
7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT 3
by: MIDPOINT DEPTH ( ;" | )- GW DEPTHBGS ( 7 )X 0.433 PSI = 2, %

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM #6)= [/ ¥
{
9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE IS INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSIFT
30#GAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PS/FT
40#GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSI/ET
S0#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSVFT
B0#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.775 PSIFT
70#GAGE + 17.54 (FROM STEP 8)= 87.5% DIVIDED BY TEST MIDPOINT (400 FEET)= 0.875 PSI/FT
80#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSIFT
IN THIS EXAMPLE-

DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED

ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)
TEST  20#GAGE + M (FROM STEP 7)= “’+{ DIVIDED BY TEST MIDPOINT (. FEET)= (i {‘( PSIFT
DATA  30#GAGE +__| (FROM STEP 7)={{(3! DIVIDED BY TEST MIDPOINT L\‘ FEET)=() /] PSUFT

40HGAGE + _| (FROM STEP 7)= 04! DIVIDED BY TEST MIDPOINT FEET)< " psiFT
SO#GAGE +_| _ (FROM STEP 7)= (44! DIVIDED BY TEST MIDPOINT (____FEET)=|0b_ psiFT
60#GAGE + _| _ (FROM STEP 7)= 04" DVIDED BY TEST MIDPOINT (., FEET)=___ PSUFT
TO#GAGE + 4 (FROMSTEP7)=___ DIVIDED BY TESTMIDPOINT (_' FEET)= ___ PSIFT
B0GAGE +___ (FROMSTEP 7)=___ DIVIDED BY TEST MIDPOINT (___ FEET)=___ PSUFT

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION IS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.
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USACE SLDA SITE - PACKER PEMEABILITY FIELD DATA

TESTER: 4 AN ,
DATE: AN/ ) PAGE 2
INTERVAL= L l v gL "}
BOREHOLE # Wus-otp
WATER METER
READING TIME:  HOUR MIN SEC |GAGE PRESSURE
INITIAL: HYy33.0 {{ T2 1 700 I E
HU ) O 72 | 3o 2 rl
LY w9 | o (0
L/ HAY, ¥ et o )
Luqg) <t o e
el g T 7
o Yo | <o
LSO e | 30
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Licg 3. 5 qe” | Do !
§2s .z g% Lo
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{Sele S DD 70
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Ye90, 2 T on 5
_ﬁ;{# 25 1Oon 20 - e
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER j V\/ BOREHOLE #: /{L/ﬂ € cird PAGE 1
DATE {0 # -y g

TEST # iy o y
1) TEST INTERVAL= my - 14
2) TEST MIDPOINT= R

3) GW DEPTH (BGS)= 6 S g
4) MEASURED DEPTH OF COREHOLE= Lo

5) LENGTH OF STICKUP ABOVE GROUND

6) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPQINT

P
by: MIDPOINT DEPTH( {*] )X 0433 PSI (PRESSURE EXERTED BY WATER COLUMN) = CRES
7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT .
by: MIDPOINT DEPTH ( L{ | )- GW DEPTHBGS (2.5~ )X 0.433 PSI = q 55

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM#6)= /) 52—

9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE IS INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSI/FT
JO#GAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSI/FT
40#GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSI/FT
SO#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSI/FT
60#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)=0.775 PSIFT
TO#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.875 PSH/FT
BO#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSI/FT
IN THIS EXAMPLE-

DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)

2 . 77 H p
TEST  20#GAGE + |09 (FrRom sTEP 7)= 2{)§? DIVIDED BY TEST MIDPOINT (! FEET)= Lk psyet
DATA  30#GAGE + __| (FROM STEP 7)={0-L DIVIDED BY TEST MIDPOINT (__/_FEET)= 247 PSUFT
40#GAGE + __| (FROM STEP 7)= 82 DIVIDED BY TEST MIDPOINT (__ _ FEET)= /,0J PSHFT

50#GAGE + __|_(FROMSTEP 7)= ____ DIVIDED BY TESTMIDPOINT (| FEET)=___ PSIFT
BO#GAGE+_| (FROMSTEP7)=___ DIVIDED BY TEST MIDPOINT (__| FEET)=___ PSIFT
70#GAGE + _| (FROMSTEP 7)= ___ DIVIDED BY TESTMIDPOINT (__| FEET)= ___ PSUET
80#GAGE +_| (FROMSTEP 7)=__ DIVIDED BY TEST MIDPOINT (_{ _FEET)=___ PSYFT

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION iS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.




USACE SLDA SITE - PACKER PEMEABILITY FIELD DATA

TESTER: L)
DATE: R PAGE 2
INTERVAL= L v H e E
BOREHOLE # BN TE
WATER METER _
READING TIME: HOUR MIN iec GAGE :RESSURE
INITIAL: HT5494 NiCE 7 9. | L8 7 =
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER 8 (l\/ BOREHOLE #: /V( AS- Offf PAGE 1
DATE AL
TEST # b i )
1) TEST INTERVAL= ‘ \[2. . 57/
2) TEST MIDPOINT= 7 |
3) GW DEPTH (BGS)= ce o ISSUBaY
4) MEASURED DEPTH OF COREHOLE= j
5) LENGTH OF STICKUP ABOVE GROUND
6) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT

by: MIDPOINT DEPTH ( "4”] ) X 0.433 PSI (PRESSURE EXERTED BY WATER COLUMN) = / b, 2.

”

7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT
by: MIDPOINT DEPTH ;7| ) - GW DEPTH BGS (AS  )X0433PSl= 20

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM#68)= /(1. § £

9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE (S INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSI/FT
30#GAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSI/FT
404GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSI/FT
50#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSI/FT
B60#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)=0.775 PSI/FT
70#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.875 PSIFT
80#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSI/FT
IN THIS EXAMPLE-

DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)

TEST  20#GAGE + [04L(FROM STEP 7)=____ DIVIDED BY TEST MIDPOINT (5| FEET)= (ICZPSIFT
DATA  30#GAGE + __/ (FROMSTEP7)= ___ DIVIDED BY TEST MIDPOINT FEET)=/4/  PSUFT
40#GAGE+ | (FROMSTEP 7)=____ DIVIDED BY TEST MIDPOINT FEET)=___ PSIFT
50#GAGE + | (FROMSTEP7)=____ DIVIDED BY TEST MIDPOINT (_| _ FEET)=___ PSIFT
BOGAGE + | (FROMSTEP7)=____ DIVIDED BY TEST MIDPOINT (_|__FEET)= __ _ PSUIFT
70#GAGE +_| (FROMSTEP 7)=____ DIVIDED BY TESTMIDPOINT (_| FEET)=___ PSIFT
BO0#GAGE + \|_ (FROMSTEP 7)= ____ DIVIDED BY TEST MIDPOINT (| _ FEET)= ____ PSIFT

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION IS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.
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USACE SLDA SITE - PACKER PEMEABILITY FIELD DATA

TESTER: oM
DATE: m[ N PAGE 2
INTERVAL= 2RER 27w
BOREHOLE # T IR o
WATER METER i
READING TIME: HOUR MIN SEC |GAGE PRESSURE
INITIAL: W 24.1 T 51 50 o T
LGS, g 57 | % e
L L 9 X =) yod
/’{‘3{’.3](7} f“é“{' X3, i <2 | 20
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER 3 N A BOREHOLE #: I / e aa PAGE 1
DATE T Ty

TEST # coy )

1) TEST INTERVAL= A A

2) TEST MIDPOINT= 2l

3) GW DEPTH (BGS)= e Aeqid

4) MEASURED DEPTH OF COREHOLE= s

5) LENGTH OF STICKUP ABOVE GROUND
6) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT / / L 7
by: MIDPOINT DEPTH( 7] ) X 0.433 PSI (PRESSURE EXERTED BY WATER COLUMN) =

T
H

7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT
by: MIDPOINT DEPTH () -] }- GW DEPTH BGS ( 76" )X 0.433PS!= O 5

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM #6)= [ O F2
9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE IS INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSIFFT
30#GAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSIFT
4A0#GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSIFT
50#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSIFFT
B0#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.775 PSV/FT
70#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.875 PSI/FT
80#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSIFT
IN THIS EXAMPLE-

DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)

TEST  20#GAGE + [)§) (FROM STEP 7)=1 .51 DIVIDED BY TEST MIDPOINT (| FEET)= [/ PSIFT

DATA  30#GAGE + [ (FROM STEP 7)= “{U -] DIVIDED BY TEST MIDPOINT (____ FEET)=__ PSUFT
A0#GAGE + | (FROM STEP 7)=4 il DIVIDED BY TEST MIDPOINT (___ FEET)= ___ PSUFT
50#GAGE + _| (FROMSTEP7)=___ DIVIDED BY TEST MIDPOINT (____ FEET)=____ PSUFT
BO#GAGE + | (FROMSTEP7)=__ DIVIDED BY TEST MIDPOINT (____FEET)=____ PSUFT
70HGAGE + | (FROMSTEP 7)=____ DIVIDED BY TEST MIDPOINT (____FEET)=___ PSYFT
80#GAGE + Y _(FROMSTEP 7)=____ DIVIDED BY TEST MIDPOINT (____ FEET)=____ PSIFT

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION IS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.
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USACE SLDA SITE - PACKER PEMEABILITY FIELD DATA

TESTER: A
DATE: NERICE; o - PAGE 2
INTERVAL= AN d et
BOREHOLE # Moo ~or A
vl
WATER METER _
READING TIME: HOUR | MIN SEC |GAGE PRESSURE
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER ,,A/ BOREHOLE #: s oA PAGE 1
DATE )/ / N
TEST # A & |
1) TEST INTERVAL= J a0 e P
2) TEST MIDPOINT= s N
3) GW DEPTH (BGS)= 17
4) MEASURED DEPTH OF COREHOLE= (30, bl
5) LENGTH OF STICKUP ABOVE GROUND /.3
; 6) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT
| by: MIDPOINT DEPTH ( /45~ )X 0.433 PSI (PRESSURE EXERTED BY WATER COLUMN) = 7 ds

7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT
by: MIDPOINT DEPTH { //,¢" ) - GW DEPTH BGS ( 477 )X0433PSI= 29,4 4

| 8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM #6)= He. 0|

9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE IS INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSI/FT
30#GAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSI/FT

? A0#GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSI/FT
50#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSI/FT
60#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.775 PSI/FT
70#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.875 PSI/FT
B0#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSI/FT
IN THIS EXAMPLE-
DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PS{/FT OF DEPTH)

TEST  204GAGE +/170!(FROM STEP 7)=(2).0! DIVIDED BY TEST MIDPOINT (/2% _ FEET)=(2. 38 PSIFT
DATA  30#GAGE + | (FROMSTEP 7)= 72#! DIVIDED BY TEST MIDPOINT (__| _FEET)={2‘ PSIFT
40#GAGE + I (FROM STEP 7)=§7 ¢! DIVIDED BY TEST MIDPOINT (__| FEET)=() ) PSUFT
504GAGE + | (FROM STEP 7)=4%-¢! DIVIDED BY TEST MIDPOINT (__| FEET)= #.5( PSIFT
6O#GAGE + | (FROM STEP 7)=/V7-¢! DIVIDED BY TEST MIDPOINT (__| FEET)=( &ol PSIFT
70#GAGE + | (FROM STEP 7)= |11 ¢| DIVIDED BY TEST MIDPOINT (__| FEET)=(2.£% PSUFT
80#GAGE + |  (FROM STEP 7)=! 73\ pIvIDED BY TEST MIDPOINT (_~_FEET)=(2.74 PSIFT

/}[ n { 9.0 ('7 !gﬁi

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION IS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER SN BOREHOLE #: p TR PAGE 1
DATE TRk RS
TEST # T '

1) TEST INTERVAL= TR

2) TEST MIDPOINT= P

3) GW DEPTH (BGS)= N

4) MEASURED DEPTH OF COREHOLE= Do,

5) LENGTH OF STICKUP ABOVE GROUND o,

6) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT

by: MIDPOINT DEPTH ( I.~ )X 0.433 PSI (PRESSURE EXERTED BY WATER COLUMN)= 2/, /7.

7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT
by: MIDPOINT DEPTH( /" )-GW DEPTHBGS ( -7 7 )X 0.433 PSi = B

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM #6)= Rl

9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE IS INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSI/FT
30#CGAGE + 17.5# (FROM STEP 8)= 47.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSI/FT
A0#GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSI/FT
SO#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSI/FT
B0#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.775 PSIFT
70#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPQINT (100 FEET)= 0.875 PSHFT
BO#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSI/FT
IN THIS EXAMPLE-
DO NOT INCREASE PRESSURE ABOVE 80 PSI GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)

TEST  20#GAGE + - (FROM STEP 7)= Ll , DIVIDED BY TEST MIDPOINT (" ¥ FEET)= 0.7 PSIFT
DATA  30#GAGE +__| (FROM STEP 7)= 7. ! DIVIDED BY TEST MIDPOINT (| FEET)={. 10 0o psuFT
40#GAGE + _|_ (FROM STEP 7)= /.. 'DIVIDED BY TEST MIDPOINT (_!_ FEET)=/." > PSI/FT
50#GAGE +__._ (FROM STEP 7)— ' DIVIDED BY TEST MIDPOINT (| _ FEET)=.%] PSIFT
BO#GAGE + ' (FROM STEP 7)=""7./ DIVIDED BY TEST MIDPOINT (_ FEET)=/".{-(> PSUFT
TO#GAGE + _| (FROM STEP 7)= ‘1.4’ DIVIDED BY TEST MIDPOINT (____ FEET)="_" PSY/FT
804GAGE + Yy (FROM STEP 7)= ¢ DIVIDED BY TEST MIDPOINT (__'_ FEET)="_ " PSWFT

i

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASING PRESSURE. IF THE FORMATION IS TIGHT (0.0 GPM) STOP TESTING AND
PULL UP PACKER ASSEMBLY TO THE NEXT INTERVAL TO BE TESTED.
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USACE SLDA SITE - PACKER PERMEABILITY FIELD DATA

TESTER T BOREHOLE #: pline niy PAGE 1
DATE I
TEST # (10 |
1) TEST INTERVAL= LSRR b
2) TEST MIDPOINT= e A
3) GW DEPTH (BGS)= a
!
f

4) MEASURED DEPTH OF COREHOLE= o W

5) LENGTH OF STICKUP ABOVE GROUND 2

6) CALCULATE STATIC WATER COLUMN PRESSURE FROM STICKUP TO TEST MIDPOINT

by: MIDPOINT DEPTH ( |1 < ) X 0.433 PSI (PRESSURE EXERTED BY WATER COLUMN) = -2.719

7) CALCULATE GW COLUMN PRESSURE ON TEST MIDPOINT
by: MIDPOINT DEPTH () /< )-GW DEPTHBGS( <7 )X 0.433PSI = 20,7¢

8) DETERMINE PRESSURE DIFFERENCE (SUBTRACT #7 RESULTS FROM #6)= /ﬁ[ 2,8/

9) DETERMINE PRESSURES EXERTED ON TEST INTERVAL AS GAGE PRESSURE IS INCREASED

EXAMPLE: 20#GAGE + 17.5# (FROM STEP 8)= 37.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.375 PSI/FT
30#GAGE + 17.5# (FROM STEP 8)= 47.5¢# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.475 PSI/FT
A0#GAGE + 17.5# (FROM STEP 8)= 57.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.575 PSI/FT
50#GAGE + 17.5# (FROM STEP 8)= 67.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.675 PSI/FT
60#GAGE + 17.5# (FROM STEP 8)= 77.5# DIVIDED BY TEST MIDPOINT (10C FEET)= 0.775 PSI/FT
70#GAGE + 17.5# (FROM STEP 8)= 87.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.875 PSI/FT
80#GAGE + 17.5# (FROM STEP 8)= 97.5# DIVIDED BY TEST MIDPOINT (100 FEET)= 0.975 PSI/FT
IN THIS EXAMPLE-
DO NOT INCREASE PRESSURE ABOVE 80 PSt GAGE BECAUSE THE PRESSURE EXERTED
ON THE FORMATION WILL EXCEED LITHOSTATIC PRESSURE (1.0 PSI/FT OF DEPTH)

IPANEY) ! Iy ’
TEST 204GAGE +/ " :7(FROM STEP 7)={»2.¢! DIVIDED BY TEST MIDPOINT (7 S FEET)= 4,43 PSUFT

DATA  30#GAGE +__! (FROM STEP 7)£12.4/ DIVIDED BY TEST MIDPOINT (___| FEET)=£.50 PSI/FT
AG#GAGE + __| _(FROM STEP 7)=¢7.4! DIVIDED BY TEST MIDPOINT (__| FEET)= 0,57 PSI/FT
50#GAGE + . (FROM STEP 7)=%?.2! DIVIDED BY TEST MIDPOINT (__| FEET)= 2.6 % PSIFT
BO#GAGE + | (FROM STEP 7)=/1'2.4! DIVIDED BY TEST MIDPOINT (__| FEET)= QZQ PSIFT
TO04#GAGE + | (FROM STEP 7)=/// ¢/ DIVIDED BY TEST MIDPOINT (__| FEET)= &.77 PSIFT
BO#GAGE + ¥ (FROM STEP 7)=/7".!" DIVIDED BY TEST MIDPOINT {_¥ FEET)=0.44 PSUFT

Y L

10) TEST WILL BE CONDUCTED IN A STEPWISE FASHION, INCREASING FROM LOW PRESSURE TO HIGH,
THEN DROPPING BACK TO LOW PRESSURE. MAKE SURE THE FLOW RATES ARE STABLE BEFORE
INCREASING OR DECREASIN