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Greene Environmental Services, LLC

Post Site Characterization Monitoring Report Sub-Phase 1

APPENDIX C
Geologic Information
Soil Boring Logs/Monitoring Well Construction Diagrams

Fracture Trace Analysis — Draper Aden Associates
Geophysical Borehole Logging — ARM Geophysical

Project# CSVI1004
December 20, 2019

Chamblissburg Supply
Vinton, Virginia



Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: BO1

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
2050 DIAGRAM
5 256 VOC Concentrati
© ipti O [0} .
< 'é Description R . | 229 oncentration Well Completion
oy oy Q| oo Details
[} > [0 > = S 1250 2500 3750
o n (m) =z o - b':/ | | |
0 Ground Surface 0.0
3 Asphalt 05
3 B01-1 (0.5-5")
24 Fine grained; red clay, petroleum odor; no 4,737
B moisture.
32 BO1-1 1,970/ 13,200
4=
5 3 5.0
3 B01-2 (510
6— Fine grained; red sandy clay with some organic
= material present; strong petroleum odor; moisture
7 evident approximately 5' to 6' bgs only.
3 BO1-2 NA
83
9=
10 3 10.0
3 BO01-3 (10™-15")
11— Fine grained; red sandy clay with some organic
= material present; strong petroleum odor; no
124 moisture.
3 B01-3 NA
133
14—
15 3 15.0
E B01-4 (15"-20")
16— Fine grained; sandy brown clay; strong petroleum
= odor; no moisture.
17—
= BO1-4 NA
183
195
20 3 20.0
E BO01-5 (20-25')
21— Fine grained; brown sandy clay; strong petroleum
= odor; no moisture.
22—
3 BO1-5 NA
234
24—
25 3 25.0
E B01-6 (25'-30')
26— Fine grained; brown clay with organic material
275 present; strong petroleum odor; no moisture.
; BO1-6 NA
28—
29—
30 3 30.0
3 B01-7 (30-32.5")
31— Fine grained; brown clay; strong petroleum odor;
3 no moisture. B01-7 390/ 4,220
324 Soil boring B0O1 was advanced to rod refusal at 32.5
= 32.5 feet bgs in an attempt to encounter
34 groundwater; however, groundwater was not
34§ identified.
= End of Borehole
35—
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B02

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
% gg DIAGRAM
. 7} .
o ipti joyayo .
_g 'é Description _g é o | 222 VvOC Co‘r)wpcinentratlon Well gomﬁ)letlon
Q| 2o etails
[0) [) > 750 1500 2250
o & ol = e SeEe ‘ ‘ ‘
0 Ground Surface 0.0
3 Asphalt 05
13 B02-1 (0.5-5")
b Fine grained; red clay, slight petroleum odor; no
- moisture.
2 1,818
35 B02-1 NA
4—
5 B 5.0
] B02-2 (5'-10’)
3 Fine grained; brown sandy clay with some larger
6 rock fragments present; petroleum odor; no
J moisture.
7
E B02-2 NA
8]
9
10 B 10.0
3 B02-3 (10™-15")
3 Fine grained; brown sandy clay with some larger
13 rock fragments present; strong petroleum odor; no
1 moisture.
12—
3 B02-3 1,240/ 6,110
13—
14—
15 B 15.0
B B02-4 (15'-20')
4 Fine grained; gray to black sandy clay; strong
163 petroleum odor; no moisture.
17
J B02-4 511 /4,600
18—
19
20 f 20.0
. End of Borehole
21—
22—
23—
24—
25—
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B03

Diagram of Monitoring Well: NA

Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
— WELL
2050 DIAGRAM
5 ot 5 255 VOC C i
< 'é Description < é o | 222 ogpcinentratlon Well Completion
o [} Q| 2o Details
o) [ 100 200 300
S| & 8 2 | & | SEE ‘ ‘ ‘
0 Ground Surface 0.0
3 Asphalt 05
= B03-1 (0.5-5")
b Fine grained; brown to gray sandy clay, slight
— petroleum odor; no moisture.
2,: 163.3
35 B03-1 NA
=
5 B 5.0
- B03-2 (5-10)
3 Fine grained; brown to gray weathered rock
6 material (very hard), slight petroleum odor; no
J moisture.
7
3 B03-2 NA
8]
=
10 B 10.0
- B03-3 (10™-15")
3 Fine grained; brown sandy clay; slight petroleum
113 odor; no moisture.
12—
. B03-3 NA
13—
14;
15 B 15.0
B B03-4 (15-20')
4 Fine grained; brown sandy clay; slight petroleum
163 odor; no moisture.
17
3 B03-4 NA
18—
19;
20 f 20.0
. End of Borehole
21—
22;
=
24;
255
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B04

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
2050 DIAGRAM
5 ot 5 255 VOC C i
< 'é Description < é . ke 2% o‘r)wpcinentratlon Well Completion
Q Q Q oo a 25 50 75 Details
S| & 8| 2 | & |SeEe ‘ ‘ ‘
0 Ground Surface 0.0
3 Asphalt 05
1 B04-1 (0.5-5")
B Fine grained; brown sandy clay, no petroleum
5] odor; no moisture.
sé B04-1 NA
=
5 B 5.0
- B04-2 (5-10’)
3 Fine grained; brown sandy clay, no petroleum
67 odor; no moisture.
=
E B04-2 NA
8]
=
10 - 10.0
3 B04-3 (10™-15")
= Fine grained; brown clay with organic material
1 é present; no petroleum odor; no moisture.
12—
. B04-3 NA
13—
14;
15 B 15.0
. B04-4 (15°-20°)
4 Fine grained; red to brown clay; slight petroleum
163 odor; no moisture.
17
E B04-4 ND /ND
18—
19;
20 f 20.0
. End of Borehole
21—
22;
=
24%
255
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B05

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
2050 DIAGRAM
3T
= 7] .

° ipti o .
<3 Description < é . |€2 g VOC Co‘r)wpcinentrat'on Well Completion
2| £ g S <k an 25 50 75 Details
(m] () (m) =z |l Y | | I

0 Ground Surface 0.0
3 Asphalt 05
1 BO05-1 (0.5-5")
B Fine grained; red clay, no petroleum odor; no
- moisture.
2T
sé B05-1 NA
=
5 - 5.0
1 B05-2 (5'-10’)
3 Fine grained; brown clay, no petroleum odor; no
67 moisture.
=
3 B05-2 NA
8]
=
10 E 10.0
] B05-3 (10*-15")
= Fine grained; brown clay with white sand; no
113 petroleum odor; no moisture.
12;
E B05-3 NA
13—
14;
15 E 15.0
] B05-4 (15°-20°)
B Fine grained; white sand; no petroleum odor; no
163 moisture.
17;
J B05-4 ND /ND
18—
19;
20 f 20.0
. End of Borehole
21—
22;
23—
24;
255
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B06

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
N —~—=
£850 DIAGRAM
5 255 VOC Concentrati
° ipti o) 0] .
% é Descrlptlon % _g 8- E I j': ngcmen ration Well gotm_ﬁ)letlon
(sl etails
[0) > [) > 25 50 75
()] n (m] =z }5 S bb | | |
0 Ground Surface 0.0
3 Asphalt 05
= B06-1 (0.5-5")
E Fine grained; red clay, no petroleum odor; no
— moisture.
2T
35 B06-1 NA
4
5 B 5.0
- B06-2 (5-10’)
3 Fine grained; red clay, no petroleum odor; no
67 moisture.
7]
3 B06-2 NA
8]
9
10 B 10.0
- B06-3 (10™-15')
- Fine grained; dark brown sandy clay; no petroleum
113 odor; no moisture.
12—
E B06-3 NA
13—
14—
15 B 15.0
B B06-4 (15™-20")
3 Fine grained; dark brown sandy clay; no petroleum
163 odor; no moisture.
17
3 B06-4 NA
18—
19
20 : 20.0
. End of Borehole
21—
22—
23—
24—
25—

Drill Method: DIRECT PUSH

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 06/30/2017
Hole Size: 2.5 INCHES

Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: BO7

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
% gg DIAGRAM
. 7} .
o ipti joyayo .
_g 'é Description _g é o €29 VvOC Co‘r)wpcinentratlon Well gomﬁ)letlon
Q |enn etails
[0 [0 > 25 50 75
o & ol = e See ‘ ‘ ‘
0 Ground Surface 0.0
3 Asphalt 05
1 B07-1 (0.5-5")
E Fine grained; red clay, no petroleum odor; no
- moisture.
2? 191
3] B07-1 NA
4—
5 B 5.0
E B07-2 (5-10’)
3 Fine grained; dark brown sandy clay; no petroleum
67 odor; no moisture.
7] 13.9
E B07-2 NA
8]
9
10 - 10.0
3 B07-3 (10™-15")
- Fine grained; dark brown sandy clay with organic
1 material present; slight petroleum odor; no
1 moisture.
12{ 9.3
3 B07-3 NA
13
14—
15 B 15.0
. B07-4 (15°-20°)
3 Fine grained; dark brown clay with white sand and
16— organic material present; slight petroleum odor; no
J moisture.
17— 13.2
E B07-4 ND /ND
18 ]
19—
20 f 20.0
. End of Borehole
21—
22—
23—
24—
25—
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B08

Diagram of Monitoring Well: NA

Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
% g‘g DIAGRAM
= 7] .

o) ipti [a] .
<3 Description < é . |€2 g VOC Co‘r)wpcgnentrat'on Well Completion
g & g 5 2 |2nn 25 50 75 Details
o n (m) =z o - bb | | |

0 Ground Surface 0.0
3 Asphalt 05
1] B08-1 (0.5-5")
B Fine grained; red clay, no petroleum odor; no
- moisture.
2? 5.5
3{ B08-1 NA
=
5 - 5.0
I B08-2 (5'-10’)
3 Fine grained; brown clay with organic material
5? present; no petroleum odor; no moisture.
7 Z7
3 B08-2 NA
8
=
10 E 10.0
7 B08-3 (10*-15")
- Fine grained; brown clay with white sand; slight
n7 petroleum odor; no moisture.
12— 5.8
E B08-3 NA
13
14;
15 E 15.0
7 B08-4 (15°-20°)
3 Fine grained; dark brown sandy clay; slight
16 petroleum odor; no moisture.
17— 0.1
= B08-4 NA
18—
19;
20 f 20.0
. End of Borehole
21—
22;
23—
24;
255
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B09

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
N —~—
£850 DIAGRAM
5 256 VOC C i
© ipti O o0 .
< 'é Description < g o €29 o‘r)wpcgnentratlon Well Completion
o [} Q |lena Details
[} > [0 > = 25 50 75
o n (m) =z o 3 bb | | |
0 Ground Surface 0.0
3 Asphalt 05
1 B09-1 (0.5-5")
B Fine grained; red clay, no petroleum odor; no
- moisture.
2? 10.9
3] B09-1 NA
4—
5 B 5.0
- B09-2 (5-10’)
3 Fine grained; brown clay with layers of white sand;
6? no petroleum odor; no moisture.
7*; 2.0
3 B09-2 NA
8]
9
10 - 10.0
- B09-3 (10™-15")
3 Fine grained; white sand; slight petroleum odor; no
n7 moisture.
12— 3.2
3 B09-3 NA
13
14—
15 B 15.0
B B09-4 (15™-20')
3 Fine grained; dark brown sandy clay with organic
16— material present; slight petroleum odor; no
J moisture.
17— 0.0
b B09-4 NA
18 ]
19—
20 20.0
. End of Borehole
21—
22—
23—
24—
25—

Drill Method: DIRECT PUSH

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 06/30/2017
Hole Size: 2.5 INCHES

Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B10

Diagram of Monitoring Well: NA

Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
— WELL
2050 DIAGRAM
5 255 VOC C i
©° ipti (0] .
< 'é Description < é o | 222 o‘r)wpcinentratlon Well Completion
o [} Q| 2o Details
[} [} > 100 200 300
o & ol = e SeEe ‘ ‘ ‘
0 Ground Surface 0.0
3 Asphalt 05
1 B10-1 (0.5-5")
E Fine grained; red clay, no petroleum odor; no
- moisture.
2,: 0.0
3] B10-1 NA
4—
5 B 5.0
E B10-2 (5-10)
3 Fine grained; brown clay with organic material
5? present; slight petroleum odor; no moisture.
75 0.0
E B10-2 NA
8]
9
10 - 10.0
3 B10-3 (10™-15")
- (10'-14"): Fine grained; brown clay with organic
1 material present; slight petroleum odor; no
. moisture.
12? (14'-15"): Fine grained; white sand; slight
1 petroleum odor; no moisture. B10-3 NA
13
14—
15 B 15.0
= B10-4 (15-20")
3 Fine grained; brown sandy clay with organic
16? material present; petroleum odor; no moisture.
17
b B10-4 ND/93.6
18 ]
19—
20 f 20.0
. End of Borehole
21—
22—
23—
24—
25—
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001 Log of Borehole: B11

Project: RELEASE INVESTIGATION REPORT Diagram of Monitoring Well: NA
Client: THE ESTATE OF LACY DUDLEY Geologist: CALEB HARRISON
Location: CHAMBLISSBURG SUPPLY Generation Date: 07/03/2017
SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
2050 DIAGRAM
5 256 VOC Concentrati
©° ipti (0] .
< 'é Description < é . | 229 oncentration Well Completion
o [} Q o0 o Details
[0 [0 > 500 1000 1500
o & ol = e | SeEEe ‘ ‘ ‘
0 Ground Surface 0.0
3 Asphalt 05
k= B11-1 (0.5-5
23 Fine grained; red clay, strong petroleum odor; no 1,092
B moisture.
e B11-1 1,100/ 3,400
4=
5 = 5.0
E B11-2 (5-10)
6*; Fine grained; red clay; strong petroleum odor; no
75 moisture.
3 B11-2 NA
83
=
10 E 10.0
E B11-3 (10-15)
14 Fine grained; dark brown sandy clay with organic
= material present; strong petroleum odor; no
124 moisture.
3 B11-3 NA
133
14
153 15.0
B B11-4 (15'-20’)
16— Fine grained; brown sandy clay with organic
= material present; strong petroleum odor; no
174 moisture.
= B11-4 1,030/ 10,300
184
19
E 20.0
20 = Soil boring B11 was advanced to rod refusal at
214 31.75 feet bgs in an attempt to encounter
= groundwater. Soil samples were not collected
22— during these additional activities and groundwater
3 was not identified.
234
24
25—
26—
27
28—
29—
307
31—
= 31.8
823 End of Borehole
33—
34
35

Drill Method: DIRECT PUSH

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017

Hole Size: 2.5 INCHES

Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B12

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
250 DIAGRAM
- ot 5 255 VOC C i
< 'é Description < é . | 229 ogpcinentratlon Well Completion
Q Q Q on o Details
[0) [) 500 1000 1500
S| & sl 2 | & SEE ‘ ‘ ‘
0 Ground Surface 0.0
3 Asphalt 0.5
13 B12-1 (0.5-5")
b Fine grained; red to brown sandy clay, petroleum
— odor; no moisture.
2 1,127
35 B12-1 23.9/381
=
5 - 5.0
1 B12-2 (5-10)
3 Fine grained; red to brown sandy clay, petroleum
67 odor; no moisture
73
E B12-2 NA
8]
=
10 E 10.0
] B12-3 (10*-15")
3 Fine grained; white sand; strong petroleum odor;
113 no moisture.
12—
E B12-3 NA
13—
14;
15 E 15.0
] B12-4 (15°-20°)
4 Fine grained; brown to gray sandy clay; strong
163 petroleum odor; no moisture.
17
3 B12-4 6,930 / 25,900
18—
19;
20 f 20.0
. End of Borehole
21—
22;
23—
24;
255
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B13

Diagram of Monitoring Well: NA

Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
2050 DIAGRAM
5 255 VOC Concentrati
©° ipti (0] .
< 'é Description < é . | 229 oncentration Well Completion
o [} Q o0 o Details
[0) [) > 500 1000 1500
o & ol = e | SeEEe ‘ ‘ ‘
0 Ground Surface 0.0
3 Asphalt 05
13 B13-1 (0.5-5")
b Fine grained; red clay, slight petroleum odor; no
- moisture.
ZE 1,234
35 B13-1 3,780/1,840
4—
5 B 5.0
E B13-2 (5-10)
3 Fine grained; brown sandy clay, slight petroleum
67 odor; no moisture.
7]
E B13-2 NA
8]
9
10 B 10.0
3 B13-3(10™-15")
3 Fine grained; brown sandy clay with organic
13 material present; slight petroleum odor; no
1 moisture.
12—
E B13-3 NA
13—
14—
15 B 15.0
. B13-4 (15°-20°)
4 Fine grained; brown sandy clay with organic
16? material present; petroleum odor; no moisture.
17— 367.0
J B13-4 6,880/ 1,420
18—
19
20 f 20.0
. End of Borehole
21—
22—
23—
24—
25—
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B14

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
% gg DIAGRAM
- » .

o) ipti [a)o] .
<3 Description < é .| €29 VOC Co‘r)wpcinentrat'on Well Completion
2| E 53 5 2| gaa 50 100 150 Details
o n (m] =z o - bb | | |

0 Ground Surface 0.0
3 Asphalt 05
14 B14-1 (0.5-5")
b Fine grained; red clay, no petroleum odor; no
- moisture.
2? 104.8
3{ B14-1 NA
=
5 B 5.0
3 B14-2 (5-10)
3 Fine grained; brown clayey sand, no petroleum
67 odor; no moisture.
73
E B14-2 NA
8]
=
10 = 10.0
] B14-3 (10*-15")
- Fine grained; brown clayey sand, no petroleum
113 odor; no moisture.
12— 22.0
= B14-3 NA
13—
14;
15 3 15.0
] B14-4 (15°-20°)
3 Fine grained; brown to gray clayey sand, no
163 petroleum odor; no moisture.
17— 16.6
] B14-4 NA
18—
19;
20 f 20.0
. End of Borehole
21—
22;
2~
24;
255
Drill Method: DIRECT PUSH
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 06/30/2017
Hole Size: 2.5 INCHES Sheet: 1 of 1




Project No: CSVI1001

Project: RELEASE INVESTIGATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B15

Diagram of Monitoring Well: NA
Geologist: CALEB HARRISON

Generation Date: 07/03/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
250 DIAGRAM
o 2 DD: % VOC C trati
e ipti (0] (0] .
< 'é Description < g . 229 o‘r)wpcinen ration Well Completion
=3 Q Q |enn Details
[0) > [) > 25 50 75
o n (m] =z }5 S bb | | |
0 Ground Surface 0.0
J Asphalt 0.5
13 B15-1 (0.5-5")
E Fine grained; red clay, no petroleum odor; no
- moisture.
2? 14.3
3{ B15-1 NA
4—
5 B 5.0
: B15-2 (5-10)
3 Fine grained; brown clayey sand, no petroleum
67 odor; no moisture.
7{ 14.1
E B15-2 NA
8]
9
10 = 10.0
| B15-3 (10*-15")
- Fine grained; brown clayey sand, slight petroleum
113 odor; no moisture.
12—
E B15-3 NA
13—
14—
15 3 15.0
| B15-4 (15°-20°)
3 Fine grained; brown to gray clayey sand,
163 petroleum odor; no moisture.
17
3 B15-4 506 / ND
18—
19
| 20.0
2 3 End of Borehole
21—
22—
23—
24—
25—

Drill Method: DIRECT PUSH

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 06/30/2017
Hole Size: 2.5 INCHES

Sheet: 1 of 1




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B16

Diagram of Monitoring Well: MW 01

Geologist: ADAM FLORA
Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MO'\‘A',TECI)_E'NG
25 DIAGRAM
20
- 7} .
— g () o O i
< 'é Description : . g9 VOC Co‘r)wpcgnentrat'on Well Completion
g g o on Details
[ [ > 25 5 7.5
(m] (/>)‘ o P4 Ii S = | | I
0 Ground Surface 0.0 - o
7 Asphalt 05 | -
= B16-1 (0.5-5) LT
! Fine grained; red clay; no petroleum odor; no >
2— moisture. 0.9 o
33 B16-1 NA O
5 = 5.0
3 B16-2 (5-10)
6 Fine grained; brownish-red; silty/sandy clay; no
3 petroleum odor; no moisture.
74 0.0
3 B16-2 NA
8
=
10 = 10.0
B B16-3 (10™-15") o
114 (10'-11.5"): Fine grained; light brown clay = —
3 (11.5'-15'): Fine grained; light brown clay with g 3
123 white weathered rock material; no petroleum odor; 0.0 = E
m no moisture. B16-3 NA . o)
= m O
135 >
| o
14— =
- Al
15 = 15.0
B B16-4 (15-20')
164 Fine grained; light brown clay with white
3 weathered rock material; some black organic
173 material present; no petroleum odor; no moisture. 0.0
= B16-4 NA
18—
e
20 = 20.0
E B16-5 (20'-25")
214 (20'-23.5'): Same as above.
3 (23.5'-25'): Fine grained; light brown; silty/sandy
20 clay with larger fragmems of quartz present; slight
= petroleum odor; no moisture. B16-5 NA E2 I R
23—
24%
= 25.0
— X
%3 B16-6 (25-30") =
26— Fine grained; light brown clay with white weatherd =
3 rock material and black organic material present; —
273 slight petroleum odor; no moisture. =
= B16-6 NA =
28— =
29; %
30 30.0 =
Drill Method: DIRECT PUSH/HSA I\
Drilled by: DAVIDSON DRILLING, INC. R E.E.NE.:?&
Drill Date: 09/18/2017 E\_/\\-—-\
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B16

Diagram of Monitoring Well: MW 01

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
= 7} .
e ipti @ 0O VOC Concentration :
< | 8 Description g £ © it opm Well Completion
o o i
g = o 3 < g o 25 5 75 Details
(m] wn (m] =z - I 28 | |
E B16-7 (30-32)) 0 =
31 Fine grained; dark brown; weathered rock B16-7 NA ; =
5 material; slight petroleum odor; no moisture. 320 =
82 . Obtained rod refusal at approximately 32.0 feet l %
335 bgs due to suspected weathered rock. o ;
E B16-8 (35) B16-8 17 f =
34— Converted drill rig to HSA. =
35 B Fine grained; dark brown; weathered rock material | 35.0 =
3 with mica present; slight to no petroleum odor; no —
365 moisture. =
E B16-9 (40 =
37— Fine grained; brown to dark brown; weathered 0.2 =
- rock material; slight petroleum odor; no moisture. B16-9 NA =
38— =
39 %
203 40.0 =
3 B16-10 (45 = o
414 Fine grained; dark brown to brown; weathered ; &)
5 rock material; slight to no petroleum odor; no Ee) — [
123 moisture. b0 = — (2]
3 B16-10 ND n = ?
43— ™ = s
= +* = 5
447 = =
e 45.0 = N
E B16-11 (50°) =
= Fine grained; dark brown to brown; weathered !
46 = rock material; no petroleum odor; no moisture. — [1
475 0.0 = ~
5 B16-11 NA — S
48— = 9
E = S
493 = =
e 50.0 = ~
g B16-12 (55) = |2
51— Fine grained; dark brown to brown; weathered = <t
5 rock material; no petroleum odor; no moisture. = '
52? Terminated soil boring B16 approximately 55 feet 0.0 g E
= bgs due to evidence of groundwater. Converted B16-12 NA — =)
53? soil boring B16 to monitoring well MWO01. =
54— %
3 55.0 . = -
s E End of Borehole
56
57
58—
59
60—
Drill Method: DIRECT PUSH/HSA 4\
Drilled by: DAVIDSON DRILLING, INC. R EE.NEﬁ&
Drill Date: 09/18/2017 E\_—,\\-—\
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B17

Diagram of Monitoring Well: MW 02

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
. 7} .
[s) ipti o} O] VOC Concentration .
< 3 Description < E o gt opm Well Completion
g £ o3 5 S| |8% 125 25 375 Details
(m] () o pd - 1 | | I
0 Ground Surface 0.0 - o
7 Asphalt 05 r— -
1 B17-1 (0.5-5) LT
- Fine to medium grained; mottled reddish brown to =}
2— tan; silty/sandy clay with small rock fragments; no o
3; petroleum odor; no moisture. B17-1 NA (O]
4
5 = 5.0
e B17-2 (510
63 (5'-9'): Same as above.
3 (9'-10'): Medium to fine grained; white silt with rock
73 fragments; no petroleum odor; no moisture.
3 B17-2 NA
8
=
10 = 10.0
E B17-3 (10-15") 2
114 Medium to fine grained; white silt with rock c .
3 fragments; slight petroleum odor; no moisture. o 8
12— S o
5 B17-3 ND om O
13— >
E o
14? E\l
15 = 15.0
3 B17-4 (15-20")
163 Fine grained; mottled white to brown to reddish
3 brown; silty/sandy clay with weathered material
173 and rock fragments; petroleum odor; no moisture.
= B17-4 ND
18*:
197
20 = 20.0
3 B17-5 (20"-25")
21— Fine grained; mottled white to brown to tan;
3 silty/fine sand with some clay and rock fragments;
20 petroleum odor; no moisture. ES L
= B17-5 ND
23*:
24—
= 25.0
— X
%3 B17-6 (25-28)) =
26— Fine graind; silty/fine sand with some clay and g
1 rock fragments; petroleum odor; no moisture. B17-6 NA g
27? Obtained rod refusal at approximately 28.0 feet =
28 4 bgs due to suspected weathered rock. 28.0 =
29 B17-7 ND =
3 30.0 =
30 —
Drill Method: DIRECT PUSH/HSA
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/18/2017
Hole Size: 6.875 INCHES Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B17

Diagram of Monitoring Well: MW 02

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
- 7} .
S ipti @ 0O VOC Concentration :

< 3 Description < E o gt opm Well Completion
g E o3 E] 3 | 125 25 375 Details
(m] wn (m] =z — I | 123.9 |

E B17-7 (2830’ =
31 Converted drill rig to HSA. =
325 Fine grained; silty/fine sand and weathered rock %

3 material; petroleum odor; no moisture. B17-8 ND =
33 B17-8 (35) =

! Fine grained; silty/fine sand and weathered rock —
34— material; strong petroleum odor; no moisture. =

E 35.0 =
35— y =

3 B17-9 (40 =
36— Fine grained; dark brown; weathered rock =

= material; strong petroleum odor; no moisture. =
37 =

3 B17-9 ND =
383 =
39 %
203 40.0 =

e B17-10 (45 = S
414 Fine grained; dark brown; weathered rock = o

5 material; strong petroleum odor; no moisture. Ee) — 5
42*: % g ©

3 B17-10 ND n = o)
43— ™ — %

= EoS — =
44— = ED

| —] Al

3 45.0 =
= B17-11 (50 . SE
46— Fine grained; dark brown; weathered rock = <

= material; strong petroleum odor; moisture evident. — —
47 = S

3 B17-11 NA = =
48 = =

= = o
49 = P
50 50.0 = 3

E B17-12 (55" = | v
51 Fine grained; dark brown; weathered rock = =

5 material; strong petroleum odor; moisture evident. = s
52? Terminated soil boring B17 approximately 55 feet g o

= bgs due to evidence of groundwater. Converted B17-12 NA =
53? soil boring B17 to monitoring well MW02. =
547 =

3 55.0 i = -
® 4 End of Borehole
56
57
58—
59
60—

Drill Method: DIRECT PUSH/HSA

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 09/18/2017

Hole Size: 6.875 INCHES Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B18

Diagram of Monitoring Well: MW 03

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
. 7} .

— g (o) o O i
<3 Description < : .| &9 VOC Co‘r)wpcinentrat'on Well Completion
g E o3 5 S| 8|E 1000 2000 3000 Details
o n ()] z = [ I I I

0 Ground Surface 0.0 _ .
E Asphalt 0.5 T +
1 B18-1 (0.5-5) LT
- Fine-grained; reddish brown; silty/sandy clay; >
2? strong petroleum odor; no moisture. 3,291 o
3; B18-1 9,570 O
=
5 = 5.0
e B18-2 (5-10)
6 Fine-grained; reddish brown to brown; silty fine
3 sand with rock fragments; strong petroleum odor;
74 no moisture.
3 B18-2 15,700
8
=
10 = 10.0
E B18-3(10™-15') 2
114 Fine-grained; reddish brown to brown; silty fine c -
3 sand with rock fragments; strong petroleum odor; o 8
123 no moisture. % i
13; B18-3 936 [a0] )
- >
| o
14— =
3 Al
15 = 15.0
3 B18-4 (15-20")
16— Fine-grained; reddish brown to tan; silty/sandy
3 clay with mica present; strong petroleum odor; no
179 moisture.
E B18-4 3,170
18*:
e
20 = 20.0
E B18-5 (20"-25")
214 Fine-grained; red to black to brown; weathered
3 material with silty/fine sand and mica; strong
20 petroleum odor; no moisture. ES L
5 B18-5 8,510
23*:
24%
= 25.0
— X
%3 B18-6 (25-30") =
26— Fine graind; silty/fine sand with some clay and =
3 rock fragments; petroleum odor; no moisture. —
27— =
3 28.0 B18-6 3,910 =
283 =
20 =
5 30.0 =
30 =
Drill Method: DIRECT PUSH/HSA
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/18/2017 - 09/20/2017
Hole Size: 6.875 INCHES Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B18

Diagram of Monitoring Well: MW 03

Geologist: ADAM FLORA
Generation Date: 11/09/2017

25 DIAGRAM
20
. 7} .
S ipti @ 0O VOC Concentration :

< | 8 Description g 2 o | T opm Well Completion
o o i
g | E ) 5 SN 8 o 1000 2000 3000 Details
(m] wn (m] =z — I | 1,631 |

E B18-7 (30-32)) =

| Fine-grained; red to black to brown; weathered - =
s 5 material with silty/fine sand and mica; strong B18-7 NA =
30 petroleum odor; no moisture. ;

E Obtained rod refusal at approximately 32.0 feet §
33 - bgs due to suspected weathered rock. B =
WE B18-8 (35) 88 2,830 =

B Converted drill rig to HSA. 350 =
35 - Fine grained; brown to dark brown; silty/fine sand %

= and weathered rock material; strong petroleum —
367 odor; no moisture. =
37 B18-9 (40)) =

= Fine grained; brown to dark brown; silty/fine sand B18-9 680 ;
38— and weathered rock material; smaller rock —

3 fragments present; strong petroleum odor; no =

= moisture. —
397 —
203 40.0 =

3 B18-10 (45 = o
414 Fine grained; brown to dark brown; silty/fine sand ; &)

5 and weathered rock material; smaller rock Ee) — [
401 fragments present; strong petroleum odor; no c = %2

= moisture. © = O

E B18-10 3,610 %2 = Q
433 Q = 3
44— = ED
45 45.0 = N

E B18-11 (50°) w
46— Fine grained; dark brown; silty fine sand; strong —| TA

= petroleum odor; moisture evident. = N~
477; B18-11 % g

= - NA = —
48— = S

3 — A
49— = ~
50 = 500 = Lfo)

e B18-12 (55 = |«
51— Fine grained; dark brown; silty fine sand; strong — !

5 petroleum odor; moisture evident. = g

| = =
524 Terminated soil boring B18 approximately 55 feet = ()]

= bgs due to evidence of groundwater. Converted B18-12 NA =
53 - soil boring B18 to monitoring well MW03. =
54— %

= 55.0 . =51 =
s E End of Borehole
56—
57—
58—
59
60 —|

Drill Method: DIRECT PUSH/HSA

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 09/18/2017 - 09/20/2017

Hole Size: 6.875 INCHES Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B19

Diagram of Monitoring Well: MW 04

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
. 7} .

— g (o) o O i
<3 Description < : .| &9 VOC Co‘r)wpcinentrat'on Well Completion
g & o3 S 3 | 1000 2000 3000 Details
(m] () o pd - 1 | | I

0 Ground Surface 0.0 - o
7 Asphalt 05 r— -
1 B19-1 (0.5-5) LT
- Fine-grained; reddish brown; silty/sandy clay; =}
2? strong petroleum odor; no moisture. 1,915 o
3| Bl9-1 9,060 )
=
5 = 5.0
3 B19-2 (5-10)
6— Fine-grained; reddish brown to brown; silty/sandy
3 clay with mica; strong petroleum odor; no
74 moisture.
B B19-2 4,580
8
=
10 = 10.0
B B19-3(10™-15")
114 Fine-grained; reddish brown to brown; silty/sandy o -
3 clay with mica; strong petroleum odor; no = 8
123 moisture. S i
E B19-3 12,600 3 o
13— m >
E o
14? E\l
15 = 15.0
B B19-4 (15-20")
16— Fine-grained; brown to reddish brown to black;
3 silty/sandy clay with weathered material; strong
173 petroleum odor; no moisture.
3 B19-4 8,100
18*:
e
20 = 20.0
3 B19-5 (20"-25")
214 Fine-grained; brown to reddish brown to black;
= silty/sandy clay with weathered material; strong
20 petroleum odor; no moisture.
= B19-5 8,510
23— ES I [
24%
= 25.0
— X
%53 B19-6 (25-30') =
26— Fine-grained; brown to reddish brown to black; =
3 silty/sandy clay with weathered material; strong —
273 petroleum odor; no moisture. =
3 28.0 B19-6 5,450 =
283 =
29; %
5 30.0 =
30 —
Drill Method: DIRECT PUSH/HSA
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/18/2017 - 09/21/2017
Hole Size: 6.875 INCHES Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B19

Diagram of Monitoring Well: MW 04

Geologist: ADAM FLORA
Generation Date: 11/09/2017

MONITORING

WELL
DIAGRAM

Well Completion

Details

21e)
o ? LT
© Description o} 0O VOC Concentration
< o) < o] [ gt
=3 = c [0] I ppm
o IS Q Q on
[} > [} > = S = 1000 2000 3000
(m] wn (m] =z - -1 | 1,658 | |
E B19-7 (30™-34")
314 Fine-grained; brown to black to tan; weathered
5 material with quartz fra_gmetns evident; strong
32§ petroleum odor; no moisture. B19-7 5,830
= Obtained rod refusal at approximately 34.0 feet
33 - bgs due to suspected weathered rock.
¥ | Conenes gt Hoa
= onverted drill rig to . 35.0 B19-8 NA
35 - Fine grained; brown; weathered material with silty
365 fine sand; strong petroleum odor; no moisture.
E B19-9 (40
374 Fine grained; brown; weathered material with silty
E fine sand; strong petroleum odor; no moisture. B19-9 2,630
38—
39
40 = 40.0
3 B19-10 (45
414 Fine grained; dark brown; weathered material with
5 small rock fragments; strong petroleum odor; slight
401 moisture.
5 B19-10 637
43—
44—
45 3J 45.0
= B19-11 (50°)
46— Fine grained; dark brown; weathered material with
= small rock fragments; strong petroleum odor;
= moisture evident.
47—
3 B19-11 NA
48—
49—
50 = 50.0
e B19-12 (55
51— Fine grained; dark brown; weathered material with
5 silty fine sand; strong petroleum odor; moisture
50 evident.
E Terminated soil boring B19 approximately 55 feet B19-12 NA
53? bgs due to evidence of groundwater. Converted
| soil boring B19 to monitoring well MW04.
54—
s = 55.0
3 End of Borehole
56—
57—
58—
59
60 —|

#3 Sand

2" Slotted Screen

DTW - 45.44' (10/10/17)

(WM

Drill Method: DIRECT PUSH/HSA
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/18/2017 - 09/21/2017
Hole Size: 6.875 INCHES

Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B20

Diagram of Monitoring Well: MW 05

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
rfs
= 7} .
— g o) o O i
< 'é Description : . g9 VOC Co‘r)wpcinentrat'on Well Completion
oy oy o an Details
[0 > [0 > > 25 5 7.5
()] (4] o Z - S = | | |
0 Ground Surface 0.0 - o
E Asphalt 0.5 T -
17 B20-1 (0.5-5) E e Rl
! Fine-grained; reddish brown clay; no petroleum >
2— odor; no moisture. 0.0 o
3% B20-1 NA (O}
=
5 = 5.0
e B20-2 (5-10)
66— Fine-grained; mottled reddish brown to brown to
3 black; silty/sandy clay with fine/silty sand; no
73 petroleum odor; no moisture. b.o
3 B20-2 NA
83
=
10 = 10.0
B B20-3 (10™-15") 2
11— Fine-grained; mottled brown to reddish brown to c =
= tan; fine silty sand; no petroleum odor; no je] 3
12,; moisture. 0.0 % o
135 B20-3 NA [a0] &)
1 >
| o
14— =
3 Al
157 15.0
3 B20-4 (15™-20')
16 Fine-grained; mottled brown to tan to white; fine
3 silty/sandy clay; no petroleum odor; no moisture.
17— 0.0
= B20-4 NA
18*:
19
20 = 20.0
E B20-5 (20"-25")
214 Fine-grained; mottled brown to white to gray; silty
= fine sand; no petroleum odor; no moisture.
22— 0.0 S S s B
3 B20-5 NA
23*:
24;
= 25.0
— X
% B20-6 (25-28)) =
26— Fine-grained; mottled brown to white to gray; silty ;
3 fine sand with weathered material present; no B20-6 NA —
274 petroleum odor; no moisture. —
B 0.0 =
5 Obtained rod refusal at approximately 28.0 feet 28.0 =
28 3 bgs due to suspected weathered rock. =
29— B20-7 NA =
e 30.0 0.0 =
30 =
Drill Method: DIRECT PUSH/HSA JI\
Drilled by: DAVIDSON DRILLING, INC. R E.E.NEﬁt
Drill Date: 09/19/2017 E\_/\\-——\
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B20

Diagram of Monitoring Well: MW 05

Geologist: ADAM FLORA
Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
= 7] .

— g () o O i
<3 Description : . g9 VOC Cogpcinentrat'on Well Completion
g & g S 2 | 25 5 75 Details
(m) n (m) =z - R 0.0 | | |

E B20-7 (30)) =
314 Converted drill rig to HSA. =
325 Fine-grained; silty/fine sand with weathered 00 %

3 material present; no petroleum odor; no moisture. B20-8 134 =
33— B20-8 (35) ' =

! Fine-grained; silty/fine sand with weathered =
34— material present; no petroleum odor; no moisture. 0.0 =

E 35.0 =
35— y =

g B20-9 (40 =
36— Fine grained; brown; silty/fine sand with weathered =

= material present; no petroleum odor; no moisture. =
87 0.0 =

3 B20-9 NA =
383 =
39 %

404 40.0 =

3 B20-10 (45") = e

; Fine grained; brown; silty/fine sand with weathered = o
4 5 material present; no petroleum odor; slight Ee) %ﬂ 3}

- moisture. o = 3]
42— 0.0 © = ~o

3 B20-10 ND 1) = -0
43— [ap) — o "6

= ** = =5
44 = e;
45 45.0 = gm

g B20-11 (50)) = |8
46— Fine grained; brown; silty/fine sand with weathered E o

= me_zterial present; no petroleum odor; moisture — <
47 evident. 0.0 g ;

3 B20-11 NA = =
43 = |o
49% %

5 50.0 =
50— . —

E B20-12 (55 =
51— Fine grained; brown; silty/fine sand with weathered —

5 material present; no petroleum odor; moisture —

50 evident. 0.0 %
= Terminated soil boring B20 approximately 55 feet B20-12 NA ;
53? bgs due to evidence of groundwater. Converted =
! soil boring B20 to monitoring well MW05. —
54— —

= 55.0 . =51 =
® 4 End of Borehole
56
57
58—

59
60—

Drill Method: DIRECT PUSH/HSA JI\

Drilled by: DAVIDSON DRILLING, INC. R E.E.NE.ﬁt

Drill Date: 09/19/2017 E\_/\ —

Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B21

Diagram of Monitoring Well: MW 06

Geologist: ADAM FLORA
Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
rfs
= 7} .
S ipti @ O] VOC Concentration .
< 3 Description < _g o gt opm Well Completion
g & g S e | 25 5 75 Details
()] (4] o Z - 1 | | |
Ground Surface 0.0
= Asphalt 0.5 =]
= | | &
17 B21-1 (0.5-5) E e Rl
! Fine-grained; reddish brown silty/sandy clay; no >
2— petroleum odor; no moisture. 0.0 o
= B21-1 NA O]
45
5 = 5.0
E B21-2 (510
66— Fine-grained; brown to reddish brown; silty/sandy
3 clay; no petroleum odor; no moisture.
74 0.0
3 B21-2 NA
83
o=
10 = 10.0
e B21-3 (10™-15")
13 Fine-grained; mottled brown to tan to white; o o
= silty/fine sand with some weathered material and = 3
123 mica present; no petroleum odor; no moisture. 0.0 il o
| ' S
135 B21-3 NA > o
E m >
| o
14— =
3 Al
157 15.0
3 B21-4 (15°-20°)
164 Fine-grained; mottled brown to tan to white;
3 silty/fine sand with some weathered material, mica
173 and quartz fragments present; no petroleum odor; 0.0
3 no moisture. B21-4 NA
18*:
197
20 = 20.0
e B21-5 (20"-25")
214 Fine-grained; mottled brown to black to tan;
= silty/fine sand with weathered material and small
20 rock fragments present; no petroleum odor; no 0.0
3 moisture. .
3 B21-5 NA
23— 3 I [
24—
= 25.0
25 v = T
E B21-6 (30) =
26— Obtained rod refusal at approximately 29.0 feet —
3 bgs due to suspected weathered rock. No —
27 recovery. 0.0 g
= Switched to HSA. Sample collected from auger B21-6 NA =
28 . cuttings. =
29 Fine-grained; brown; fine/silty sand with =
= weathered material present; no petroleum odor;no | 30.0 0.7 =
30 =
Drill Method: DIRECT PUSH/HSA JI\
Drilled by: DAVIDSON DRILLING, INC. R E.E.NEﬁt
Drill Date: 09/19/2017 E S —
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B21

Diagram of Monitoring Well: MW 06

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
= 7} .

— g () o O i
<3 Description : . g9 VOC Cogpcinentrat'on Well Completion
g & g S 2 | 25 5 75 Details
(m) n (m) =z - R 0.0 | | |

3 B21-7 (35 =
314 Fine-grained; brown; fine/silty sand with ;
5 weathered material present; no petroleum odor; no —
30 moisture. 0.0 g
3 B21-7 ND =
383 =
3= =
= 35.0 =
35— y =
E B21-8 (40) =
36— Fine-grained; brown to dark brown; silty/fine sand —
= with weathe_red material present; no petroleum =
373 odor; no moisture. 0.0 g
3 B21-8 NA =
383 =
39 %
404 40.0 =
3 B21-9 (45 = S
414 Fine-grained; brown to dark brown; silty/fine sand = o
5 with weathered material present; no petroleum Ee) = [&}
42§ odor; slight moisture. b.o g %ﬂ (g
3 B21-9 ND n = —~ @
43— ™ — t %
| H* — -~ =
447 = |20
e 45.0 = o«
E B21-10 (50)) = T
46— Fine grained; brown to dark brown; fine/silty sand ; 5
= with weat_hered m_aterial present; no petroleum — -
47— odor; moisture evident. 0.0 = <
3 B21-10 ND = '
48 = |2
a = =
407 = |°
3 50.0 =
50— . —
3 B21-11 (55 =
51— Fine grained; brown to dark brown; fine/silty sand =
5 with weathered material present; no petroleum —
| odor; moisture evident. B
52— 0.7 —
= Terminated soil boring B21 approximately 55 feet B21-11 NA ;
53? bgs due to evidence of groundwater. Converted =
| soil boring B21 to monitoring well MW06. =
54— —
= 55.0 . =51 =
® 4 End of Borehole
56
57
58—
59
60—
Drill Method: DIRECT PUSH/HSA JI\
Drilled by: DAVIDSON DRILLING, INC. R EE.NE.ﬁt
Drill Date: 09/19/2017 E\_/\ —
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B22

Diagram of Monitoring Well: MW 07

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
rfs
= 7} .
— g o) o O i
< 'é Description : . g9 VOC Co‘r)wpcinentrat'on Well Completion
oy oy o an Details
[0 > [0 > 25 5 7.5
()] (4] o Z Ib S = | | |
0 Ground Surface 0.0 - o
e Asphalt 05 e -
1] B22-1 (0.5-5) E i e
4 Fine-grained; reddish brown silty/sandy clay; no >
2*: petroleum odor; no moisture. 0.0 9
= B22-1 NA ©)
=
5 B 5.0
3 B22-2 (510’
56— Fine-grained; mottled brown to light brown to
3 white; silty/sand with larger rock fragments
75 present; no petroleum odor; no moisture. .0
3 B22-2 NA
83
10 = 10.0
3 B22-3 (10™-15")
114 Fine-grained; mottled brown to light brown to 9 o
3 white; silty/sand with larger rock fragments = [0}
121 present; no petroleum odor; no moisture. .0 S %
3 B22-3 NA % (@]
13— o >
= o
14*: E\l
15 3 15.0
= B22-4 (15'-20')
164 Fine-grained; mottled brown to black to tan;
3 silty/fine sand; no petroleum odor; no moisture.
17 0.0
= B22-4 NA
18*:
03
20 B 20.0
3 B22-5 (20"-25")
21 Fine-grained; tan to brown silty/sand; no
3 petroleum odor; no moisture.
22— 0.0
3 B22-5 NA
23— S e
24%
B 25.0
— X
= B22-6 (25-29') =
26— Fine-grained; tan to brown silty sand; no ;
3 petroleum odor; no moisture. 0.0 —
27? Obtained rod refusal at approximately 29.0 feet B22-6 NA %
285 bgs due to suspected weathered rock. =
] 29.0 0.0 =
29 =
Drill Method: DIRECT PUSH/HSA JI\
Drilled by: DAVIDSON DRILLING, INC. R E.E.NE.ﬁt
Drill Date: 09/19/2017 E\_/\ —
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B22

Diagram of Monitoring Well: MW Q07

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
= 7] .

— g () o O i
<3 Description : . g9 VOC Cogpcinentrat'on Well Completion
g & g S 2 | 25 5 75 Details
()] (4] ()] pz - a4 po | | |

E B22-7 (30') ] 0 =
303 Converted dill rig to HSA. s0.0 | B227 NA =
E Fine-grained; brown; silty sand with weathered %
31 - material; no petroleum odor; no moisture. =
a2 B22-8 (35) =
= Fine-grained; brown; silty sand with weathered B22-8 ND ;
= material; no petroleum odor; no moisture. —
337 0.0 —
345 =
3 35.0 =
35— 7 —
3 B22-9 (40’) =
36— Fine-grained; brown; silty sand with weathered ;
J material; no petroleum odor; slight moisture. =
373 0.0 =
3 B22-9 NA =
383 =
39— %
40 . 40.0 = -
E B22-10 (45 = 3
= Fine-grained; brown; silty/fine sand with oS — B
- weathered material present; no petroleum odor; c = n
- slight moisture. © — ho]
42— 0.0 (9p] — !
3 B22-10 ND ® = B
437 ** = c%
44— = RV
53 45.0 =
] B22-11 (50) .
46 Fine-grained; brown; silty/fine sand with = TA
- weathered material present; no petroleum odor; = N~
1 moisture evident. = =
47— 0.0 = S
5 B22-11 NA = =
48— = o
3 = 3
N 50.0 = [To)
= B22-12 (55 = |-
51 Fine-grained; brown; silty/fine sand with — !
. weathered material present; no petroleum odor; — ;
B moisture evident. = =
52— 0.0 = o
= Terminated soil boring B22 approximately 55 feet B22-12 NA =
53— bgs due to evidence of groundwater. Converted =
| soil boring B22 to monitoring well MW07. ;
54— =
3 55.0 v S
%5 3 End of Borehole
56—
57—
58—
Drill Method: DIRECT PUSH/HSA JI\
Drilled by: DAVIDSON DRILLING, INC. R E.E.NE.ﬁt
Drill Date: 09/19/2017 E\_/\ —
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B23

Diagram of Monitoring Well: MW 08

Geologist: ADAM FLORA
Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
= 7] .
— g () o O i
< é Description : . g9 VOC Cogpcgnentrat'on Well Completion
oy oy o an Details
[0 > [0 > 25 5 7.5
(m] () o P4 Ii S = | | I
0 Ground Surface 0.0 - o
7 Asphalt 05 | -
= B23-1(0.5-5) LT
! Fine-grained; reddish brown; silty/sandy clay; no >
2— petroleum odor; no moisture. 0.0 o
3§ B23-1 NA (O}
=
5 = 5.0
3 B23-2 (5-10)
6— Fine-grained; mottled brown to dark brown to tan;
3 silty/sand; no petroleum odor; no moisture.
74 0.0
3 B23-2 NA
8
=
10 = 10.0
B B23-3(10™-15') o
11— Fine-grained; mottled brown to tan to white; = -
3 silty/fine sand; no petroleum odor; no moisture. g 3
12— 0.4 g o
= B23-3 NA
137 @ Q
E o
14? E\l
15 = 15.0
3 B23-4 (15-20')
164 Fine-grained; mottled brown to tan to white;
3 silty/fine sand; no petroleum odor; no moisture.
17— 0.1
3 B23-4 NA i
18*:
e
20 = 20.0
E B23-5 (20"-25")
21— Fine-grained; brown to light brown; silty/fine sand;
3 no petroleum odor; no moisture.
22— 0.0
3 B23-5 NA *x 1
23*:
24%
= 25.0
— X
%3 B23-6 (25-30") =
26— Fine-grained; brown to light brown; silty/fine sand ;
3 with weathered material and small rock fragments —
273 present; no petroleum odor; no moisture. 01 =
E Obtained rod refusal at approximately 30.0 feet B23-6 NA F §
28 3 bgs due to suspected weathered rock. =
297 =
B 30.0 0.0 —
30 —
Drill Method: DIRECT PUSH/HSA I\
Drilled by: DAVIDSON DRILLING, INC. R EE.NE.ﬁt
Drill Date: 09/20/2017 E\_/\ —
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B23

Diagram of Monitoring Well: MW 08
Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
= 7] .

— g () o O i
<3 Description : . g9 VOC Cogpcinentrat'on Well Completion
g & g S 2 | 25 5 75 Details
(m) n (m) =z - R 0.1 | | |

E B23-7 (35) =
314 Converted drill rig to HSA. =
325 Fine-grained; brown; silty fine sand; no petroleum 0.0 %
. odor; no moisture. . =
E B23-7 ND —
383 =
=
= 35.0 =
35— y =
g B23-8 (40 =
36— Fine-grained; brown; silty fine sand; no petroleum =
= odor; no moisture. =
87 0.0 =
3 B23-8 NA =
383 =
39% %
404 40.0 =
E B23-9 (45 = S
414 Fine-grained; brown to dark brown; silty/fine sand ; &)
5 with small rock fragments; no petroleum odor; no Ee) — [&}
3 moisture. c = (2]
42— 0.0 © — o
3 B23-9 ND n = Q
= ? = ©
44§ = in
e 45.0 = N
E B23-10 (50’) =
46— Fine-grained; brown to dark brown; silty/fine sand =
= with small rock fragments; no petroleum odor; !77
= moisture evident. = —
47— 0.0 = i~
= B23-10 NA — -
48— = |S
9= = |2
50 = 500 g E\\l/
E B23-11 (55') = |o
51— Fine-grained; dark brown; silty/fine sand with = Yo}
5 weathered material present; no petroleum odor; — <
; moisture evident. — '
52— 0.0 = =
= Terminated soil boring B23 approximately 55 feet B23-11 NA — =
53? bgs due to evidence of groundwater. Converted = (m)
! soil boring B23 to monitoring well MW08. —
54— —
= 55.0 . =51 =
® 4 End of Borehole
56
57%
58—
59%
605
Drill Method: DIRECT PUSH/HSA JI\
Drilled by: DAVIDSON DRILLING, INC. R EE.NE.ﬁt
Drill Date: 09/20/2017 E\_/\ —
Hole Size: 6.875 INCHES NVIRONMENTAL SERVICES uc Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B24

Diagram of Monitoring Well: MW 09

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
— WELL
200 DIAGRAM
o 3 Ofa VOC C trati
© ipti o (] oncentration .
< | 3 Description < 8 o | TE1 opm Well Completion
o o i
g & o) 5 S| |pg 150 300 450 Details
o n (m) =z o I | | |
0 Ground Surface 0.0 - o
3 Asphalt 0.5 e =
= B24-1 (0.5-5") e
- Fine-grained; reddish brown; silty/sandy clay; 5
2 slight petroleum odor; no moisture. 279.2 o
35 B24-1 168/6,310 ©
4—
s - 5.0
E B24-2 (510
6 Fine-grained; mottled brown to tan to dark brown;
. silty/fine sand; strong petroleum odor; no moisture.
7
= B24-2 126 /9,130
8
9
10 = 10.0
E B24-3 (10™-15")
113 Fine-grained; mottled brown to light brown; [0
. silty/fine sand; strong petroleum odor; no moisture. "é Eﬁ
3 7]
12— o s
= B24-3 88.9/6,690 S )
13 m >
B o
14*: :\j
15 = 15.0
= B24-4 (15"-20")
16— Fine-grained; mottled brown to orangish brown to
. tan; silty/fine sand; strong petroleum odor; no
- moisture.
17—
= B24-4 112/7,910
18—
19—
20 B 20.0
E B24-5 (20'-25")
21 Fine-grained; mottled brown to orangish brown to
- tan; silty/fine sand; strong petroleum odor; no
= moisture.
22—
3 B24-5 1,740/ 18,900
23] ¥ o
24—
= 25.0
— X
%5 B24-6 (2527 =
= Fine-grained; mottled brown to orangish brown to =
26 . tan; silty/fine sand; strong petroleum odor; no B24-6 NA/NA —
| moisture. 27.0 —
27 —
= Obtained rod refusal at approximately 27.0 feet =
28 — bgs due to suspected weathered rock. —
Drill Method: DIRECT PUSH/HSA
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/20/2017
Hole Size: 6.875 INCHES Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B24

Diagram of Monitoring Well: MW 09
Geologist: ADAM FLORA

Generation Date: 11/09/2017

~
250 DIAGRAM
D @ 265 VOC C trati
© escription o o oncentration .

< | 3 p < E o | T T opm Well Com_pletlon
g E o3 E] S| |EE 150 300 450 Details
o ) o =z = j e I I 508.3

B B24-7 (30 =
29— Converted drill rig to HSA. B24-7 127/10,500 =

3 Fine-grained; brown to orangish brown; silty/fine 30.0 %
30— sand with weathered material present; petroleum =

— odor; no moisture. =
313 B24-8 (35") =

1 Fine-grained; brown to orangish brown; silty/fine =
32— sand; petroleum odor; no moisture. —

E B24-8 41.2/1,280 ;
337 B
34— =
357 35.0 =

E B24-9 (40') =
36— Fine-grained; brown to orangish brown; silty/fine =

. sand; petroleum odor; no moisture. =
37 =

B B24-9 23.9/2,360 =
38— =
39— = c
e 40.0 = o

] B24-10 (45 -5 = 5
414 Fine-grained; brown to dark brown; silty/fine sand; c ; w

. petroleum odor; slight moisture. g = 8
42— ™ = =

3 B24-10 910/153 * = %]
43— — E\I
44— =
45 = 45.0 g

E B24-11 (50') =
46— Fine-grained; brown to dark brown; silty/fine sand; =

] petroleum odor; moisture evident. =
47— !:

E B24-11 NA/NA = [
48*: = N~

I = =
49 = e
e 50.0 = |S

3 B24-12 (55 = T

= Fine-grained; brown to dark brown; silty/fine sand = (o}
51 - with weathered material present; strong petroleum = ©

| odor; moisture evident. = ©
52— B ﬁr

1 Terminated soil boring B24 approximately 55 feet B24-12 NA/NA =
53— bgs due to evidence of groundwater. Converted = ;

E soil boring B27 to monitoring well MW09. — E
54— =

= 55.0 ¥ =
% B End of Borehole
56—

Drill Method: DIRECT PUSH/HSA

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 09/20/2017
Hole Size: 6.875 INCHES

Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B25

Diagram of Monitoring Well: MW 10
Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
- 7} .

— g () o O i
<3 Description : . g9 VOC Co‘r)wpcinentrat'on Well Completion
g £ g S g | 175 350 525 Details
(m] () o P4 - 4 | | I

0 Ground Surface 0.0
7 Asphalt 05 e -
1 B25-1 (0.5-5) E e
| Fine-grained; reddish brown; silty/sandy clay with >
2— silty/fine sand at approximately 4 feet bgs; slight 135.7 o
3 petroleum odor; no moisture. (O]
33 B25-1 1,280
=
5 = 5.0
3 B25-2 (510
6— Fine-grained; mottled brown to light brown to
3 orangish brown; silty/fine sand; slight petroleum
74 odor; no moisture.
3 B25-2 1,090
8
=
10 = 10.0
B B25-3 (10™-15")
114 Fine-grained; mottled brown to dark brown; o -
3 silty/fine sand; petroleum odor; no moisture. = 8
123 o =
= € o
133 B25-3 1,360 > o
= m >
E o
14— =
- Al
15 = 15.0
B B25-4 (15"-20")
163 Fine-grained; mottled dark brown to black to white;
3 silty/fine sand; petroleum odor; no moisture.
174
3 B25-4 2,230
18*:
e
20 = 20.0
E B25-5 (20"-25")
21 Fine-grained; mottled dark brown to brown to
3 white; silty/fine sand; petroleum odor; no moisture.
22—
= B25-5 ND
23— ES I I S
24%
= 25.0
— x
%4 B25-6 (25-27') =
= Fine-grained; dark brown to black to tan; silty/fine ~ =
% 3 sand and weatherexd material; strong petroleum B25-6 NA =
273 odor; no moisture. 27.0 =
E Obtained rod refusal at approximately 27.0 feet §
28 - bgs due to suspected weathered rock. —
= B25-7 ND —
293 =
3 30.0 =
30 =
Drill Method: DIRECT PUSH/HSA
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/21/2017
Hole Size: 6.875 INCHES Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B25

Diagram of Monitoring Well: MW 10

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
= 7] .
e ipti @ 0O VOC Concentration :

< | 8 Description g £ © it opm Well Completion
o o i
g = o > =S | 175 350 525 Details
(m) n (m) =z - R 101.4 | | |

E B25-7 (30)) =
314 Converted drill rig to HSA. =
325 Fine-grained; brown; silty/fine sand; petroleum %

3 odor; no moisture. B25-8 ND =
333 B25-8 (35) =

| Fine-grained; brown; weathered material with —
34— silty/fine sand; petroleum odor; no moisture. =

E 35.0 =
35— y =

g B25-9 (40 =
36— Fine-grained; brown; weathered material with =

= silty/fine sand; petroleum odor; no moisture. =
37 =

5 B25-9 ND =
38 =
39 %
203 40.0 =

3 B25-10 (45) = o
414 Fine-grained; brown; weathered material with = &)

5 silty/fine sand; petroleum odor; no moisture. Fe) = 5
42— S = 5

= B25-10 ND n = 0}
43— ™ — %

= EoS = =
44§ = ED
e 45.0 = N

E B25-11 (50°) =
46— Fine-grained; brown to light brown; weathered

= material; slight petroleum odor; moisture evident. —] ‘/_\
a7~ = T

= B25-11 NA = S
48— = hag

= — =

= = =
49— = Z
503 50.0 = 2

E B25-12 (55 = |5
51— Fine-grained; brown to light brown; weathered = <

5 material; slight petroleum odor; moisture evident. = '
52? Terminated soil boring B25 approximately 55 feet g E

= bgs due to evidence of groundwater. Converted B25-12 NA = [m)
53? soil boring B25 to monitoring well MW10. =
54— %

3 55.0 . = -
s E End of Borehole
56
57
58—
59
60—

Drill Method: DIRECT PUSH/HSA

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 09/21/2017

Hole Size: 6.875 INCHES Sheet: 2 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B26

Diagram of Monitoring Well: MW 11

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
. 7} .

— g (o) o O i
<3 Description < : .| &9 VOC Co‘r)wpcinentrat'on Well Completion
g & o) 5 S| ] 50 100 150 Details
(m] () o pd - 4 | | I

0 Ground Surface 0.0
7 Asphalt 05 e -
1 B26-1 (0.5-5) E e
- Fine-grained; reddish brown; silty/sandy clay; no =}
2— petroleum odor; no moisture. 0.0 o
3§ B26-1 NA (O}
43
5 = 5.0
3 B26-2 (5-10')
6 Fine-grained; mottled brown to light brown to tan;
3 silty/fine sand; slight petroleum odor; no moisture.
74
3 B26-2 ND
8
=
10 = 10.0
E B26-3 (10™-15") 2
114 Fine-grained; mottled brown to orangish brown c =
3 with black; silty/fine sand; slight petroleum odor; o 8
123 no moisture. c =
= o) 0o
= B26-3 ND [a0] )
13— >
E o
14? E\l
15 = 15.0
3 B26-4 (15™-20')
16— Fine-grained; mottled brown to orangish brown
3 with black; silty/fine sand; petroleum odor; no
179 moisture.
= B26-4 ND
18*:
197
20 = 20.0
3 B26-5 (20'-24.5")
214 Fine-grained; mottled orangish brown to brown to
= black; weathered material and silty fine sand;
20 petroleum odor; no moisture. ES I I
3 B26-5 ND
23 Obtained rod refusal at approximately 24.5 feet
3 bgs due to suspected weathered rock.
24 245
253 B26-6 (30) = ¥
= Converted drill rig to HSA. =
26; Fine-grained; brown; weathered material; silty/fine §
277 sand; slight petroleum odor; no moisture. =
= B26-6 ND =
28— =
297 %
3 30.0 =
30 =
Drill Method: DIRECT PUSH/HSA
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/21/2017
Hole Size: 6.875 INCHES Sheet: 1 of 2




Project No: CSVI1002

Project: SITE CHARACTERIZATION REPORT
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B26

Diagram of Monitoring Well: MW 11

Geologist: ADAM FLORA

Generation Date: 11/09/2017

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
25 DIAGRAM
20
. 7} .

— g (o) o O i
<3 Description < : .| &9 VOC Co‘r)wpcgnentrat'on Well Completion
g & o) 5 S| ] 50 100 150 Details
(m] () o pd - 4 | | I

E B26-7 (35) =
314 Fine-grained; brown; weathered material; silty/fine =
5 sandl; slight petroleum odor; no moisture. =
32— =
3 B26-7 ND =
383 =
% =
= 35.0 =
35— y =
g B26-8 (40 =
36— Fine-grained; brown; weathered material with —
= silty/fine sand; slight petroleum odor; no moisture. =
37 =
3 B26-8 ND =
383 =
39 %
203 40.0 =
3 B26-9 (45 = <
414 Fine-grained; brown; weathered material with = o
5 silty/fine sand; slight petroleum odor; no moisture. Fe) = 5
42— S = 5
E B26-9 ND n = Q
43— ™ = =
= EoS = =
44§ = ED
45 45.0 = RN
E B26-10 (50) w
46— Fine-grained; brown to dark brown; weathered E L
= material; slight petroleum odor; moisture evident. = N~
= = |5
E B26-10 NA = =
83 = |S
49 % io
50 50.0 = g
e B26-11 (55') = |~
51— Fine-grained; brown to dark brown; weathered = !
5 material; slight petroleum odor; moisture evident. — ;
| = =
524 Terminated soil boring B25 approximately 55 feet = [a]
= bgs due to evidence of groundwater. Converted B26-11 NA =
53? soil boring B25 to monitoring well MW10. =
547 =
= 55.0 +« LB 1 =
® 4 End of Borehole
56
57
58—
59
60—
Drill Method: DIRECT PUSH/HSA
Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/21/2017
Hole Size: 6.875 INCHES Sheet: 2 of 2




Project No: CSVI11003

Project: SCRA

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B27

Diagram of Monitoring Well: MW 12
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE

PID READINGS

Depth

Description

Symbol

Depth
Number
Type

Lab Results

(TPH-GRO)
(TPH-DRO)

VOC Concentration
ppm
25 5 7.5
| | |

MONITORING

WELL
DIAGRAM

Well Completion

Details

0o wWwooNOOOPPWN—=O

n

13

Ground Surface

o
o

Grass
B27-1 (0'-20')

Fine-grained; brown; silty/sandy clay; slightly
micaceous; no petroleum odor; no moisture.

B27-1

20.0

NA

0.0

E B27-2 (20'-40')
= Fine-grained; brown; silty/sandy clay; slightly
3 micaceous; no petroleum odor; no moisture.

B27-2

40.0

NA

0.0

41— B27-3 (50')

Fine-grained; brown; slightly micaceous; slightly
weathered; slight moisture.

B27-3

50.0

ND

0.0

e B27-4 (60)

Fine-grained; brown; slightly micaceous;
weathered material; slight moisture.

B27-4

60.0

ND

0.0

1%7 Bentonite

6" Steel Casing

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 08/14/18

Hole Size: 10-INCH

ENVIRONMENTAL SERVICES uc.

Sheet: 1 of 5




Project No: CSVI11003

Project: SCRA
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B27

Diagram of Monitoring Well: MW 12

Geologist: ADAM FLORA
Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE

PID READINGS

Symbol

Description

Depth

Number

Type

Lab Results

VOC Concentration
ppm
25 5 7.5
| | |

(TPH-GRO)
(TPH-DRO)

MONITORING
WELL
DIAGRAM

Well Completion
Details

B76-5 (70)

Weathered rock observed approximately 63' bgs.

No sample collected.

70.0

B27-6 (80')
Competent bedrock observed approximately 75'
bgs.

No sample collected.

80.0

B27-7 (90
Competent bedrock.

No sample collected.

90.0

B27-8 (103

Competent bedrock.

No sample collected.

103.0

B27-9 (103'-120")

Competent bedrock.
No sample collected.

Fracture observed approximately 113 ' bgs;
estimated 3 gpm.

120.0

DTW - 63.78' (11/29/18)

Grout

]

6" Borehole

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 08/14/18

Hole Size: 10-INCH

ENVIRONMENTAL SERVICES uc.

Sheet: 2 of 5




Project No: CSVI11003

Project: SCRA

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B27

Diagram of Monitoring Well: MW 12
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS MONITORING

Description

Depth
Symbol

Depth

Number

WELL
DIAGRAM

VOC Co‘r)wp%entratlon Well Completion

25 5 75 Details
I I I

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

= B27-10 (120-140)
1005 Competent bedrock.

E| No sample collected.

140.0

1412 B27-11 (140-160’)
1423 Competent bedrock.

E| No sample collected.

160.0

1613 B27-12 (160-180’)
1623 Competent bedrock.

E| No sample collected.

180.0

j

6" Borehole

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 08/14/18

Hole Size: 10-INCH

ENVIRONMENTAL SERVICES uc Sheet: 3 of 5




Project No: CSVI11003

Project: SCRA
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B27

Diagram of Monitoring Well: MW 12
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS MONITORING

Symbol

Description

Depth

Number

WELL
DIAGRAM

VOC Co‘r)wpcr:nentratlon Well Completion

25 5 75 Details
I I I

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

B27-13 (180'-200°)

Competent bedrock.
No sample collected.

Fracture observed approximately 185 ' bgs;
estimated 8-10 gpm.

200.0

B27-14 (200'-220°)

Competent bedrock.

No sample collected.

220.0

B27-15 (220'-240’)

Competent bedrock.

No sample collected.

240.0

]

6" Borehole

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 08/14/18
Hole Size: 10-INCH

ENVIRONMENTAL SERVICES uc Sheet: 4 of 5




Project No: CSVI11003

Project: SCRA
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B27

Diagram of Monitoring Well: MW 12
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS

Description

Depth
Symbol
Depth

Number

MONITORING
WELL
DIAGRAM

VOC Concentration
ppm
25 5 7.5
| | |

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

Well Completion
Details

oa1 3 B27-16 (240'-260")
242 = Competent bedrock.

E| No sample collected.

= Fracture observed approximately 250 ' bgs;
2465 estimated 50-75 gpm.

E| 260.0

261 = End of Borehole

2793
2805
2813
2823
2835
2843
2855
2865
2875
2885
2895
2903
2913
2923
2933
2943
2955
296 =
2973
2985
2995
3005

]

6" Borehole

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 08/14/18

Hole Size: 10-INCH

ENVIRONMENTAL SERVICES uc.

Sheet: 50f 5




Project No: CSVI11003

Project: SCRA
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B28

Diagram of Monitoring Well: MW 13
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS

Depth

Symbol

Description

Depth

Number

MONITORING

WELL
DIAGRAM

VOC Concentration
ppm
25 5 7.5
| | |

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

Well Completion
Details

Ground Surface

o
o

0o wWwooNOOOPPWN—=O

n

133

Grass

B28-1(0-20)
Fine-grained; brown; silty/sandy clay; no
petroleum odor; no moisture.

20.0

B28-1

0.0
NA

B28-2 (20'-40')
Fine-grained; brown; silty/sandy clay; no
petroleum odor; no moisture.

40.0

B28-2

0.0
NA

Bentonite

B28-3 (50')
Fine-grained; brown; slightly micaceous;
weathered rock evident; no moisture.

50.0

B28-3

0.0
ND

B28-4 (60)
Fine-grained; brown; slightly micaceous;
weathered rock; slight moisture.

60.0

B28-4

0.0
ND

6" Steel Casing

DTW - 42.26' (11/29/18) ~

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 08/23/18

Hole Size: 10-INCH

ENVIRONMENTAL SERVICES uc.

Sheet: 1 of 5




Project No: CSVI1003 Log of Borehole: B28

Project: SCRA Diagram of Monitoring Well: MW 13
Client: THE ESTATE OF LACY DUDLEY Geologist: ADAM FLORA
Location: CHAMBLISSBURG SUPPLY Generation Date: 12/13/2018
SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING
WELL
i oYe) DIAGRAM
2
< 'é Description < é o ke g g VOC Cogp%entratlon Well Completion
Q Q Q on o 25 5 75 Details
8| & 8 2 | & | SeEE | ‘ |
E B28-5 (70')
é Weathered rock.
64:§ No sample collected.
65 =]
66 =
672
68 =
695 70.0 i
103 B28-6 (80) T
703 Competent bedrock observed approximately 80'
73% bgs.
;g:% No sample collected.
76 =
773
783
795 80.0
805 S
813 B28-7 (90')
823 Competent bedrock.
gi:% No sample collected.
853 5
86 = o
873 O
88 =
ggé 90.0
913 B28-8 (102)
92% Competent bedrock.
gz:% No sample collected.
955
96 =
975
98 =
99;
E 102.0 n v
E B28-9 (102'-120")
104 = Competent bedrock.
:82; No sample collected.
1075
108 =
1092
1105 —
1113 o)
1125 E
1132
1143 o
1153 3
1165 =
1172 ©
1182
S 120.0
120

Drill Method: AIR ROTARY

o\
Drilled by: DAVIDSON DRILLING, INC. GREENB&
J\

Drill Date: 08/23/18 ~
Hole Size: 10-INCH ENVIRONMENTAL SERVICES uc Sheet: 2 of 5




Project No: CSVI11003 LOg Of Borehole: 328
Project: SCRA Diagram of Monitoring Well: MW 13

Client: THE ESTATE OF LACY DUDLEY Geologist: ADAM FLORA
Location: CHAMBLISSBURG SUPPLY Generation Date: 12/13/2018

SUBSURFACE PROFILE SAMPLE PID READINGS MONITORING

WELL
DIAGRAM

Description VOC Concentration

ppm Well Completion
25 5 75 Details
| | |

Depth
Symbol
Depth
Number
Type

Lab Results
(TPH-GRO)
(TPH-DRO)

1005 Competent bedrock.

121 2 B28-10 (120-140))

E| No sample collected.

= Fracture observed approximately 135 ' bgs;
E estimated 3 gpm.

E| 140.0

j

1412 B28-11 (140'-160’)
1423 Competent bedrock.

1612 B28-12 (160-180’)
1623 Competent bedrock.

E| No sample collected.

6" Borehole

= 160.0

E| No sample collected.

180.0

Drill Method: AIR ROTARY

<
Drilled by: DAVIDSON DRILLING, INC. GREENEE

Drill Date: 08/23/18 " —
Hole Size: 10-INCH ENVIRONMENTAL SERVICES e Sheet: 3 of 5




Project No: CSVI11003

Project: SCRA

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B28

Diagram of Monitoring Well: MW 13
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS MONITORING

Description

Depth
Symbol

Depth

Number

WELL
DIAGRAM

VOC Co‘r)wpcr:nentratlon Well Completion

25 5 75 Details
I I I

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

1812 B28-13 (180*-200)
1823 Competent bedrock.

E| No sample collected.

200.0

2012 B28-14 (200-220)
2023 Competent bedrock.

E| No sample collected.

220.0

o1 = B28-15 (220'-240)
2005 Competent bedrock.

E| No sample collected.

240.0

]

6" Borehole

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 08/23/18

Hole Size: 10-INCH

ENVIRONMENTAL SERVICES uc Sheet: 4 of 5




Project No: CSVI1003 Log of Borehole: B28

Project: SCRA Diagram of Monitoring Well: MW 13
Client: THE ESTATE OF LACY DUDLEY Geologist: ADAM FLORA

Location: CHAMBLISSBURG SUPPLY Generation Date: 12/13/2018

SUBSURFACE PROFILE SAMPLE PID READINGS

MONITORING
WELL
DIAGRAM

VOC Concentration
ppm
25 5 7.5
| | |

Description

Depth
Symbol
Depth
Number
Type

Lab Results
(TPH-GRO)
(TPH-DRO)

Well Completion
Details

= B28-16 (240'-260')
242 = Competent bedrock.

E| No sample collected.

= 260.0
2612 B28-17 (260*-280’)
262 = Competent bedrock.

E| No sample collected.

= Fracture observed approximately 270 ' bgs;
E estimated 50 gpm.

280.0

o812 B28-18 (280*-300)
2822 Competent bedrock.

No sample collected.

300.0

]

6" Borehole

Drill Method: AIR ROTARY

<
Drilled by: DAVIDSON DRILLING, INC. GREENEE

Drill Date: 08/23/18 C————
Hole Size: 10-INCH ENVIRONMENTAL SERVICES uc.

Sheet: 50f 5




Project No: CSVI11003

Project: SCRA
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B29

Diagram of Monitoring Well: MW 14

Geologist: ADAM FLORA
Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS

Depth

Symbol

Description

Depth

Number

VOC Concentration
ppm
25 5 7.5
| | |

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

MONITORING
WELL
DIAGRAM

Well Completion
Details

CWwoo~NOOP,WN—=O

DN AN EDRBREBAEBLSDRDAEBRERAEDLEWVWWWWWWWWWWWNMNDMNODNDNDNODNDNDNDN = = =
COWONODAPARWN—-0OCONIPARWON-L0O0CONODORWOUN—"L0O0CONOOAPRWN—-LO0OONOOGTAWN =

Ground Surface

o
o

Grass

B29-1 (0-20)
Fine-grained; brown; silty/sandy clay; slightly
micaceous; no petroleum odor; no moisture.

20.0

B29-1

0.0
NA

B29-2 (30
Fine-grained; brown; silty/sandy clay; slightly
micaceous; no petroleum odor; slight moisture.

30.0

B29-2

0.0
ND

B29-3 (40)

Fine-grained; brown; silty/sandy clay; slightly
micaceous; no petroleum odor; moisture/shallow
groundwater evident.

40.0

B29-3

0.0
ND

B29-4 (50')

Fine-grained; brown; slightly micaceous;
silty/sandy clay with weathered material; shallow
groundwater evident.

50.0

B29-4

0.0
NA

B29-5 (60')
Weathered rock. No petroleum odor; shallow
groundwater evident.

60.0

B29-5

0.0
NA

)

10" Steel Casing

Bentonite
6" Steel Casing

DTW - 36.51' (11/29/18) —

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 09/04/18
Hole Size: 10-INCH
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Project No: CSVI11003

Project: SCRA
Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B29

Diagram of Monitoring Well: MW 14
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS MONITORING

Symbol

Description

Depth

Number

WELL
DIAGRAM

VOC Cogp%entratlon Well Completion

25 5 75 Details
I I I

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

o

o =

©ooNOO O~ W

120

B29-6 (70')
Competent bedrock observed approximately 70'
bgs.

No sample collected.

70.0

B29-7 (80')
Competent bedrock.

No sample collected.

80.0

B29-8 (90')

Competent bedrock.

No sample collected.

90.0

B29-9 (102)

Competent bedrock.

No sample collected.

102.0

B29-10 (102'-120°)

Competent bedrock.

No sample collected.

120.0

4

10" Steel Casing

Grout

]

6" Borehole

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.

Drill Date: 09/04/18
Hole Size: 10-INCH
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Project No: CSVI11003

Project: SCRA

Client: THE ESTATE OF LACY DUDLEY

Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B29

Diagram of Monitoring Well: MW 14
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS MONITORING

Description

Depth
Symbol

Depth

Number

WELL
DIAGRAM

VOC Co‘r)wp%entratlon Well Completion

25 5 75 Details
I I I

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

1012 B29-11 (120*-140")
1005 Competent bedrock.

E| No sample collected.

140.0

1412 B29-12 (140'-160’)
1423 Competent bedrock.

E| No sample collected.

160.0

1612 B29-13 (160*-180’)
1623 Competent bedrock.

E| No sample collected.

= Fracture observed approximately 170 ' bgs;
E estimated 75 gpm.

180.0

j

6" Borehole

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/04/18

Hole Size: 10-INCH
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Project No: CSVI11003

Project: SCRA

Client: THE ESTATE OF LACY DUDLEY
Location: CHAMBLISSBURG SUPPLY

Log of Borehole: B29

Diagram of Monitoring Well: MW 14
Geologist: ADAM FLORA

Generation Date: 12/13/2018

SUBSURFACE PROFILE

SAMPLE PID READINGS

Description

Depth
Symbol
Depth

Number

MONITORING
WELL
DIAGRAM

VOC Concentration
ppm
25 5 7.5
| | |

Lab Results
(TPH-GRO)
(TPH-DRO)

Type

Well Completion
Details

1812 B29-14 (180*-200)
1823 Competent bedrock.

E| No sample collected.

= Fracture observed approximately 185 ' bgs;
186 = estimated 75 gpm.

E| 200.0

201 = End of Borehole

2253
2263
2273
2283
2293
2303
2313
2323
2333
2343
2353
2363
2375
2385
2395
240

]

6" Borehole

Drill Method: AIR ROTARY

Drilled by: DAVIDSON DRILLING, INC.
Drill Date: 09/04/18

Hole Size: 10-INCH
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PREPARED FOR:

Mr. Adam Flora

Greene Environmental Services
129 Bunny Ridge Lane

Rocky Mount, VA 24151

November 3", 2017

DAA Project Number: 17010623-010203



November 3, 2017

Mr. Adam Flora

Greene Environmental Services
129 Bunny Ridge Lane

Rocky Mount, VA 24151

RE: Fracture Trace Analysis and Site Reconnaissance at Chamblissburg Supply, 10625
Stewartsville Road, Vinton, Virginia

Dear Mr. Flora,

Draper Aden Associates has completed the fracture trace analysis and site reconnaissance for the
Chamblissburg Supply near Vinton, Virginia. The objective of this study was to conduct geologic
research to identify fracture patterns that may be influencing groundwater movement to several

water supply wells. The following report documents our methodologies and findings.

We value our professional relationship with Greene Environmental Services, and hope that you
will contact us with any similar needs in the future. If you have any questions regarding this report,

or if we can be of any further service to you please do not hesitate to contact us.

Sincerely,

Ethan Truman

Field Geologist



3RP PARTY REVIEW

This Report has been subjected to technical and quality reviews by:

Warren T. “Ted” Dean, PG November 3 2017

Geophysical Services Program Manager Signature Date



FIGURES

Figure 1. Study area of the fracture trace analysis.
Figure 2. A portion of the published geologic map of the study area. From Henika, 1997.
Figure 3. Results of fracture trace analysis, overlain with impacted water supply well

locations.
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1.0 EXECUTIVE SUMMARY

Draper Aden Associates (DAA) was retained by Greene Environmental Services to conduct a
fracture trace analysis and site reconnaissance for the Chamblissburg Supply in Vinton, Virginia.
The study area is located approximately 0.75 miles west of Chamblissburg, Virginia at 10625
Stewartsville Road, Vinton, Virginia. The objective of this study was to conduct geologic research
to identify fracture patterns that may be influencing groundwater movement to several water

supply wells.
The tasks involved in this study included:

1. Researching published geologic maps or other available literature;
2. Conducting a fracture trace analysis, and site reconnaissance;

3. Preparation of this document to detail theory, methods and findings.

The results of the background geologic research and fracture trace analysis revealed three
prominent “sets” of fracture traces within the study area. The most prominent set (Set 1) is oriented
generally northwest-southeast (spanning from 135 to 150 degrees), the secondary set (Set 2) is
oriented approximately west-east (spanning from 75 to 120 degrees), and the third set (Set 3) is

oriented northeast-southwest (spanning from 15 to 30 degrees).

The fracture trace analysis does not reveal any direct fracture pathway or pathways between the
Chamblissburg Supply site and the impacted water supply wells. The contaminant migration path
is likely to be a complex combination of the groundwater gradient and one or more fracture sets.
Therefore, the fracture patterns may result in a lateral “stair-step” pathway of groundwater and

contaminant flow.

Fracture Trace Analysis and Site Reconnaissance for the Chamblissburg Supply, Vinton, Virginia, DAA Project No. 17010623-010203



2.0 INTRODUCTION

Draper Aden Associates (DAA) was retained by Greene Environmental Services to conduct a
fracture trace analysis and site reconnaissance for the Chamblissburg Supply in Vinton, Virginia.
The study area is located approximately 0.75 miles west of Chamblissburg, Virginia at 10625
Stewartsville Road, Vinton, Virginia (Figure 1). The objective of this study was to conduct geologic
research to identify fracture patterns that may be influencing groundwater movement to several

water supply wells.
The tasks involved in this study included:

4. Researching published geologic maps or other available literature;
5. Conducting a fracture trace analysis, and site reconnaissance;

6. Preparation of this document to detail theory, methods and findings.

3.0 SITE GEOLOGY AND FRACTURE TRACE ANALYSIS

3.1 Site Geology

The site is located within the Piedmont province, which is characterized by its rolling topography.
The Piedmont province is underlain by a variety of igneous and metamorphic rocks, with most of
the contacts between formations and other geologic structure trending northeast to southwest
as is typical of Appalachian geology. According to the published bedrock geologic map the site
is underlain by the biotite granofels and gneiss member of the Lovingston massif (Henika, W.S,,
1997). The geologic map of the site contains no strike and dip symbols in the study area. The
orientation of the strikes and dips of schistosity and compositional layering around the site are
predominantly northeast-southwest with some of the compositional layering striking to the

northwest-southeast, such as observed in the southeast corner of the study area (Figure 2).

Fracture Trace Analysis and Site Reconnaissance for the Chamblissburg Supply, Vinton, Virginia, DAA Project No. 17010623-010203
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In an attempt to obtain site-specific geologic information, a site reconnaissance was conducted.
A thorough examination of local road cuts and stream beds was conducted, but no outcrops were

found to confirm local geologic conditions.

3.2  Fracture Trace Analysis

A fracture trace analysis was conducted using a contour map produced from 2007 terrain models
acquired from the Virginia Geographic Information Network (VGIN). Fracture traces are linear
topographic features such as valleys or unusually straight river segments that are indicative of
possible fracture zones within the underlying bedrock, which are the result of ancient directional
tectonic stresses. Fractured bedrock is more susceptible to erosion and weathering than
unfractured bedrock, and as such, over time the fractured bedrock zones weather downward at a
faster rate than the relatively unfractured rock surrounding them, resulting in topographically

lower linear features in the ground surface.

The results of the fracture trace analysis are presented in Figure 3, and are illustrated on a shaded
relief terrain model. The interpreted fracture traces are illustrated as straight black lines, overlain
with the impacted water supply wells (blue targets) for reference. The orientations of the
interpreted fracture traces were used to create a rose diagram from which the most prominent

fracture trace orientations can be derived.

The analysis revealed three prominent “sets” of fracture traces in the study area. The most
prominent set (Set 1) is oriented generally northwest-southeast (spanning from 135 to 150
degrees), the secondary set (Set 2) is oriented approximately west-east (spanning from 75 to 120
degrees), and the third set (Set 3) is oriented northeast-southwest (spanning from 15 to 30

degrees).

Fracture Trace Analysis and Site Reconnaissance for the Chamblissburg Supply, Vinton, Virginia, DAA Project No. 17010623-010203
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4.0 CONCLUSIONS

The movement of groundwater and contaminants can be influenced by many factors, such as
geologic structures and gradient. It is possible that any or all of the three sets of fracture traces
could influence the migration of the groundwater. It should be noted that while the fracture trace
analysis is conducted on fracture traces that are expressed in the topography, it is our experience
in using geophysical imaging methods that fracture zones will exist in the bedrock that have no
expression in the topography. Therefore, it is likely that fracture zones exist along the ridge on

which Stewartsville Road resides where there are no observed fracture traces.

The fracture trace analysis does not reveal any direct fracture pathway or pathways between the
Chamblissburg Supply site and the impacted water supply wells. The contaminant migration path
is likely to be a complex combination of the groundwater gradient and one or more fracture sets.
Therefore, the fracture patterns may result in a lateral “stair-step” pathway of groundwater and

contaminant flow.

5.0 LIMITATIONS

In accordance with §54.1-402 of the Code of Virginia, any determination of topography or
contours, or any depiction of physical improvements, property lines or boundaries using VGIN
data is for general information only and shall not be used for the design, modification, or

construction of improvements to real property or for flood plain determination.

Fracture Trace Analysis and Site Reconnaissance for the Chamblissburg Supply, Vinton, Virginia, DAA Project No. 17010623-010203
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Study Area

. Fracture Trace Analysis for
Figure 1. Study area of the Chamblissburg Supply

fracture trace analysis. Vinton, Virginia
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Figure 2. A portion of the published geologic map Chamblissburg Supply
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with impacted water supply well locations (blue).
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January 23, 2018

Mr. Adam Flora
Greene Environmental Services, LLC
129 Bunny Ridge Lane

Rocky Mount, VA 24151

Subject: Results of Geophysical Borehole Logging
Five Boreholes (DW-01A, DW-02A, DW-03A, DW-04A, and DW-04B)
Vinton, VA

ARM Project: 170607

Dear Mr. Flora,

ARM Geophysics (ARM) is pleased to present this letter report that summarizes the results of geophysical borehole logging
performed at the above referenced site on October 31, November 1, 28, and 29 of 2017. The objective of the logging was
to identify water-bearing zones and to measure the depth and orientation of fractures and foliation planes in the above
mentioned boreholes. To achieve these objectives, ARM acquired standard borehole logs and images.

LOGGING METHODS

The logs that ARM completed for this investigation include:

Natural Gamma Single Point Resistance

Fluid Temperature Spontaneous Potential (SP)

Fluid Resistivity Optical Televiewer (OTV)

3-Arm Caliper Acoustic Televiewer (ATV)

Short & Long Normal Resistivity Heat Pulse Flowmeter — Ambient

ARM has provided a summary of these logging methods in Attachment A. ARM acquired the standard logs using a Matrix
acquisition system manufactured by Mount Sopris Instrument Company.

INTERPRETATION

BASIC LOG DESCRIPTIONS

The geophysical borehole logs acquired during this investigation are presented in Attachment B. All log depths are
referenced to ground surface as indicated in the header of each log. The majority of the acquired data are presented as
standard curves that represent the change in measured parameter with depth. The format of the heat pulse flowmeter and
televiewer logs are discussed in the following paragraphs.

1129 West Governor Road * PO Box 797 * Hershey, PA 17033-0797
Voice: (717) 533 - 8600 * Fax: (717) 533 - 8605
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The Vertical Flow track in the Hydro Log provides a record of the rate of vertical fluid movement derived from the heat
pulse flowmeter tool. The X-axis represents the magnitude of flow in gallons/min that was recorded at depths indicated by
the posted value. It is calculated during acquisition by dividing the distance between the grid and thermistors by the travel
time. Negative and positive values indicate downward and upward flow, respectively.

The televiewer logs contain borehole images and structural information obtained from the OTV tool. The Optical View track
is an “unwrapped” photographic image of the borehole wall (Figure 1). In this case, the cylindrical borehole surface is
unzipped along the north azimuth and unrolled to a flat strip. The compass orientation (with respect to true north) is
presented at the top of the log. The unwrapped format is distorted like any projection of a curved surface on a flat one.
Horizontal and vertical planes will be undistorted. However, dipping planes will be represented as a sine wave: the greater
the dip, the greater the wave amplitude.

The Plane Projection track presents the fracture signatures that are digitized from the unwrapped Optical View track. The
Dip & Dip Direction log is a presentation in which the vertical axis is depth and the horizontal is dip angle from 0° to 90°. As
shown in Figure 2, the dip direction is indicated by the orientation of the tadpole tail, measured in a clockwise direction
from north.

INTERPRETATION OF STRUCTURAL DIAGRAMS

The structural data are presented on polar and rose diagrams for statistical analysis and pattern visualization. Polar
diagrams are used in this report to plot the dip and dip direction of planar features. Zero degree dip is represented at the
center of the diagram and 90° at the circumference. The dip direction is indicated by the compass azimuth, measured
clockwise from north (0°), as shown in Figure 3. This format is sometimes referred to as a dip vector plot but it is essentially
the same as a stereonet with an upper hemisphere projection.

The rose diagram graphically illustrates the strike distribution of a set of planes. Radiating rays are drawn with lengths
proportional to number of strike measurements within each 10° sector. It is important to recognize that in this report, the
polar diagram represents dip and dip direction, whereas the rose diagram represents strike. Using the right-hand-rule
convention, strike equals the dip direction minus 90°.

RESULTS AND DISCUSSION

SITE GEOLOGY

Ygb: Layered Biotite Granulite and Gneiss (Proterozoic Y), Virginia Division of Mineral Resources, 1993, Virginia Geologic
Map Data: https://mrdata.usgs.gov/geology/state/state.php?state=VA

ORIENTATION ANALYSIS OF PLANAR FEATURES

An optical televiewer and acoustic image were used to measure the depth and orientations of foliation and fracture planes.
The digitized planar features were corrected for borehole deviation and magnetic declination. The measured plane
projections and orientations are shown in the plane projection log. A tabulated listing of the fracture and foliation
orientations is presented in Attachment C. Stereographic analysis was performed on the planar orientation data acquired
from the image log. A listing of the calculated mean orientations of all foliation and fracture planes are presented in Table
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1. The results from the borehole is presented in the polar and rose diagrams, and charts shown in Figure 4 through 9.
Predominant groups or “sets” are indicated by the clustering of data points in the polar diagrams.

Figure 4 presents a polar diagram showing the dip and dip direction of all planes measured during this investigation. ARM
has classified the planes by symbols corresponding to foliation and fracture plane sets. Figure 5 presents the same data,
with the data set(s) categorized by borehole.

ARM used statistical contouring to identify windows in which to calculate the mean orientation of all foliation and fracture
planes. Figures 6A-E present polar diagrams with statistical contouring of foliation plane orientations. The mean foliation
dip/dip directions are shown to the right of the diagram. The rose diagram in Figure 8 shows a predominant NE/SW strike
direction.

Figure 7 presents a polar diagram with statistical contouring of all fracture plane orientations. The mean fracture plane
dip/dip directions are shown to the right of the diagram. Similarity in the foliation set and fracture set 1 orientations
suggest the latter may be foliation partings. The rose diagram in Figure 9 shows a predominant NE/SW strike direction.

The mean orientations for all foliation planes and fracture sets are shown in Table 1. Note that no foliation planes were
identified in DW-04B due to a highly turbid optical televiewer image and the inability to discern foliation features in the
image.

Table 1: Statistical mean of dip and dip direction of foliation and fracture planes.

Planes Dip Dip Direction Strike/Dip
Sitewide Foliation 40 135 N45E/40SE
Sitewide Fractures 49 143 N53E/49SE
DW-01A Foliation 39 141 N51E/39SE
DW-01A Fractures 49 143 N53E/49SE
DW-02A Foliation 41 128 N38E/41SE
DW-02A Fracture Set 1 57 108 N18E/57SE
DW-02A Fracture Set 2 61 186 N84W/61SW
DW-03A Foliation 36 146 N56E/36SE
DW-03A Fracture Set 1 39 119 N29E/39SE
DW-03A Fracture Set 2 49 168 N78E/49SE
DW-04A Foliation 39 148 N58E/39SE
DW-04A Fracture Set 1 52 104 N14E/52SE
DW-04A Fracture Set 2 65 161 N71E/65SE
DW-04B Fracture Set 1 9 126 N36E/9SE
DW-04B Fracture Set 2 67 172 N82E/67SE
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INTERPRETATION OF WATER PRODUCING OR RECEIVING ZONES

Water producing or receiving zones are typically identified in the acquired logs by a combination of the following
parameters:

A. Start or increase in upward or downward fluid flow identified by heat pulse flowmeter data suggests water-
producing zone.

B. End or decrease in upward or downward fluid flow identified by heat pulse flowmeter data suggests water-

receiving zone.

Open fractures observed in televiewer data.

Deflections in caliper curve (suggests fractures).

Deflections or change in slope in fluid temperature or fluid resistivity curve.

mmoo0

Decrease in formation resistivity.

Table 2 presents the interpreted flow zones based on the indicators above. The most convincing evidence of water
producing or receiving zones are heat pulse flowmeter, fluid temperature, and fluid resistivity deflections since they can
indicate flow in the borehole. Fractures observed in televiewer images or caliper curves can indicate water-bearing zones
although the evidence is more indirect. A fracture may be observed in the borehole wall that may have been opened or
enlarged during the drilling process but may be tight and contain little or no water a short distance into the formation. A
decrease in formation resistivity may be caused by an increase in water content but may also be caused by lithologic
changes such as an increase in clay mineral content. For this reason, resistivity deflections are compared to the gamma ray
curve to identify lithologic changes. A combination of the above indicators provides the highest level of confidence for
identifying water-bearing zones.

Note that no flow was detected under ambient conditions in DW-01A, DW-03A, and DW-04A.

Table 2: Interpreted water producing or receiving zones and indicators. Letters in Indicators column correspond to the
selection parameters shown above.

Borehole Depth (Feet) Indicators Type
DW-02A 245-246 A CD Producing zone
DW-02A 255-256 B,C,D Receiving zone
DW-04B 75-80 ACD Producing zone
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CLOSING

The data collection and interpretation methodologies used in this investigation are consistent with standard practices
applied to similar geophysical investigations. The correlation of geophysical responses with probable subsurface features is
based on the past results of similar surveys although it is possible that some variation could exist at this site.

Please contact us if you have any questions regarding this survey. We appreciate your business and look forward to
working with you again.

Kind regards,

ARM Geophysics
~ 4. ) -
100 (a ArLic
’ | I

Duro Rajkovic

Senior Geophysicist
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Figure 1: Diagram illustrating unwrapped view of fracture signature.

Figure 2: Dip & dip direction determination from the tadpole plot.
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Figure 3: Example polar and rose diagrams. Polar diagram is used in this report for plotting dip and dip direction. Rose diagrams
are used for plotting the frequency or number of strike measurements per sector.




TYPE

. Broken/Void/Soft Z [3]
N Filled Fracture [22]

- Foliation [234]

+ Open Fracture [7]

x Part. Open Fract [152]

Equal Area
Upper Hemisphere
418 Poles
418 Entries

by plane type (Sitewide).

TYPE

. Foliation [562]
. Open Fracture [1]
- Part. Open Fract [53]

Equal Area
Upper Hemisphere
106 Poles
106 Entries

Figure 5B: A polar diagram plotting dip and dip direction of all planes categorized by plane type (DW-01A).




TYPE

. Filled Fracture [20]

. Foliation [108]

- Open Fracture [4]

+ Part. Open Fract [42]
Equal Area

Upper Hemisphere
174 Poles
174 Entries

Figure 6C: A polar diagram plotting dip and dip direction of all planes categorized by plane type (DW-02A).

TYPE
. Filled Fracture [2]
. Foliation [34]
- Open Fracture [2]
+ Part. Open Fract [26]
Equal Area
Upper Hemisphere
64 Poles
64 Entries

Figure 7D: A polar diagram plotting dip and dip direction of all planes categorized by plane type (DW-03A).




TYPE

Foliation [40]
. Part. Open Fract [21]

Equal Area
Upper Hemisphere
61 Poles
61 Entries

Figure 8E: A polar diagram plotting dip and dip direction of all planes categorized by plane type (DW-04A).

TYPE

Broken/Void/Soft Z [3]
. Part. Open Fract [10]

Equal Area
Upper Hemisphere
13 Poles
13 Entries

Figure 9F: A polar diagram plotting dip and dip direction of all planes categorized by plane type (DW-04B).




WELL ID
] DW-01A[106]
IS DW-02A [174]
> DW-03A [64]
DW-04A [61]
v DW-04B [13]
Equal Area
Upper Hemisphere
418 Poles
418 Entries

Figure 5: A polar diagram plotting dip and dip direction of all planes categorized by borehole.
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Figure 6A: A polar diagram with statistical contouring of all foliation planes (Sitewide). The calculated mean dip angle and
direction is shown at the right of the diagram.

Orientations
D Dip / Direction
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Figure 6B: A polar diagram with statistical contouring of all foliation planes (DW-01A). The calculated mean dip angle and
direction is shown at the right of the diagram.
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Figure 6C: A polar diagram with statistical contouring of all foliation planes (DW-02A). The calculated mean dip angle and
direction is shown at the right of the diagram.

Orientations
ID Dip / Direction
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Figure 6D: A polar diagram with statistical contouring of all foliation planes (DW-03A). The calculated mean dip angle and
direction is shown at the right of the diagram.
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Figure 6E: A polar diagram with statistical contouring of all foliation planes (DW-04A). The calculated mean dip angle and
direction is shown at the right of the diagram.
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Figure 7A: A polar diagram with statistical contouring of all fracture planes (Sitewide). The calculated mean dip angle and
direction is shown at the right of the diagram.
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Figure 7B: A polar diagram with statistical contouring of all fracture planes (DW-01A). The calculated mean dip angle and

direction is shown at the right of the diagram.
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Figure 7C: A polar diagram with statistical contouring of all fracture planes (DW-02A). The calculated mean dip angle and

direction is shown at the right of the diagram.
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Figure 7D: A polar diagram with statistical contouring of all fracture planes (DW-03A). The calculated mean dip angle and
direction is shown at the right of the diagram.

Figure 7E: A polar diagram with statistical contouring of all fracture planes (DW-04A). The calculated mean dip angle and
direction is shown at the right of the diagram.




Figure 7F: A polar diagram with statistical contouring of all fracture planes (DW-04B). The calculated mean dip angle and
direction is shown at the right of the diagram.
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Figure 8A: A rose diagram illustrating strike distribution of all foliation planes (Sitewide).
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Figure 8B: A rose diagram illustrating strike distribution of all foliation planes (DW-01A).
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Figure 8C: A rose diagram illustrating strike distribution of all foliation planes (DW-02A).
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Figure 8D: A rose diagram illustrating strike distribution of all foliation planes (DW-03A).
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Figure 8E: A rose diagram illustrating strike distribution of all foliation planes (DW-04A).
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Figure 9A: A rose diagram illustrating strike distribution of all fractures (Sitewide).
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Figure 9B: A rose diagram illustrating strike distribution of all fractures (DW-01A).
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Figure 9C: A rose diagram illustrating strike distribution of all fractures (DW-02A).
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Figure 9D: A rose diagram illustrating strike distribution of all fractures (DW-03A).
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Figure 9E: A rose diagram illustrating strike distribution of all fractures (DW-04A).
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Figure 9F: A rose diagram illustrating strike distribution of all fractures (DW-04B).
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APPENDIX A: OVERVIEW OF LOGGING METHODS

1129 West Governor Road, PO Box 797
Hershey, PA  17033-0797

Voice: (717) 533 - 8600

Fax: (717) 533 - 8605

CALIPER LOGS

The caliper log measures variations in borehole size as a
function of depth in a well. Some example responses of in a
caliper log is shown in Figure A- 1 (Rider, 2002" ) The log data
enables (a) the detection of competent or fractured geologic
units, (b) the location of washouts or tight zones, (c) the optimal
placement of well screen, sand, and bentonite, and (d) the
establishment of appropriate borehole correction factors to be
applied to other well log curves. Further, when run in
combination with other logs, the caliper log may be an indicator
of lithologic makeup and degree of consolidation. The typical
caliper response in a fractured, weathered, or karstic unit is a

relatively abrupt increase in borehole size.
SPONTANEOUS POTENTIAL (SP) LOGS

The SP log measures the natural voltages that are created within
the borehole due to the presence of borehole fluids, formation
fluids, and formation matrix materials. It is recorded by
measuring the difference in electrical potential in millivolts
between an electrode in the borehole and a grounded electrode

at the surface. The SP log is commonly used to 1) detect

permeable beds, 2) detect boundaries of permeable beds,
3) determine formation water resistivity, and 4) determine
The constant SP
readings observed in thicker shale units define the shale

the volume of shale in permeable beds.

base line, a reference line from which further formation
matrix and formation fluid property calculations may be
completed.
and gas applications, its effectiveness in water wells is

Although this log is consistently used in oil

limited since the method requires a contrast in salinity
between borehole and formation fluids (Figure A-2). This

condition is often not met in ground water wells.

Figure A- 2:

HOLE DIAMETER
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1 H T
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‘bad hole’ or

% "tight spot’

SHALE

Figure A- 1: The caliper log showing some typical responses.
(From Rider, 2002).

Conductive fluid in

borehole
Difference in
salinity (or A porous and
pressure) permeable bed
between borehole bounded by an
fluid and

) . impermeable one
formation fluid

Conditions required to produce an SP response.

1 Rider, M. (2006) The Geological Interpretation of Well Logs, Rider-French Consulting, Ltd., 280pp.



Borehole Methods

The SP log can be qualitatively used for permeability recognition. SP deflections from the shale base line

commonly indicate the presence of a permeable bed. The magnitude and direction of the deflection is
If the

formation fluid resistivity is less than the borehole fluid resistivity, then the relative SP values will decrease in a

dependent upon the relative resistivity (or salinity) values of the borehole fluid and the formation fluid.

porous, coarse-grained unit.  Alternately, if the formation fluid resistivity is greater than the borehole fluid

resistivity, the relative SP values will increase in the same body, and the curve shape is referred to as a "reversed
SP". If both fluid resistivities are equal, no SP deflection will occur.

GAMMA RAY LOGS

GAMMA RAY LOG

The gamma ray log is a passive instrument that measures the fnatural cadioactiviy)
amount of naturally occurring radioactivity from geologic units ' -
SHALE

within the borehole. Commonly occurring radioelements

include potassium, thorium, and uranium; the two former sanpsTone “™P
porous

elements are predominant within a common fine-grained rock
LIMESTONE

sequence. The gamma ray log is also an excellent lithologic

indicator because fine-grained clays and shales contain a

ARKOSE

MICACEQUS

higher radioelement concentration than limestones or sands. SANDSTONE

glauconitic

Gamma ray values are often used to assess the percentage of

SILT/FINE SAND — Heavy mine
. . . bands
clay materials (indurated or non-indurated) that are present KAOLINITE
ure
- . - . . . MONT - B
within a formation by utilizing empirically derived equations MornLonire] 0% |
and sand-shale base line information. ILLITE
ORGANIC RICH/
BLACK SHALE
NORMAL RESISTIVITY LOGS coAL
FINING-uP  Shaly
. . e . . SANDSTONE f
Resistivity is a measure of how well an electric current passes Clean

through a material. Formation resistivity is an intrinsic

SHALE

property of rocks and depends on the porosity and resistivity et o
of the interstitial fluid and rock matrix. The spacing between

the transmitter and receiver on the tool determines the depth  Figure A- 3: Characteristic gamma ray responses. (From

of investigation into the surrounding formation; the greater Rider, 2002).
the spacing, the deeper the penetration of electrical current

into the formation.

In sedimentary rocks, the resistivity values of shales (5 - 30 ohm-m) is generally lower than the resistivity of
sandstone (30 — 100 ohm-m), which is lower than the resistivity limestone (75 — 300 ohm-m). The resistivity log
often shows a picture of the overall depositional sequence in sedimentary environment. Resistivity of igneous
and metamorphic rocks is extremely high when compared to resistivity in sedimentary rocks, with values that are
commonly thousands of ohm-meters. Example resistivity log responses are shown in Figure A- 4.
FLUID RESISTIVITY LOGS

Fluid resistivity, which is the reciprocal of fluid conductivity, provides data related to the concentration of dissolved

solids in the fluid column. Although the quality of the fluid column may not reflect the quality of adjacent

Attachment A: Overview of Borehole Logging Methods
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Borehole Methods

interstitial fluids, information can be quite useful when combined with other logs. For example, change in fluid
resistivity associated with a water-producing zone that is corroborated by other logs may indicate the inflow of
ground water.

RESISTIVITY LOGS

————— deep

Scale: ohms/m?2/m(Q)

SINGLE-POINT RESISTANCE LOGS

. o . . POROUS
Single point resistance measurements are made by passing a
*SANDSTONE

constant current between two electrodes and recording the voltage
fluctuations as the probe is moved up the borehole. The

resistance variations measured in the borehole is primarily due to siﬁgg‘gﬁ

|l
B

variations in the immediate vicinity of the downhole electrode.

POROUS FRESH -
The resistance log is strongly affected by the resistance of the *SANDSTONE  WATER)

drilling fluid and variations in borehole diameter. It is extremely
TIGHT SANDSTONE

useful for detecting fractures in boreholes with relatively constant + "QUARTZITE"

diameter. In sedimentary environments, the resistance log T

generally follows the variations in resistivity of the formation. FINING UP  spaLy [ \
* SANDSTONE, \

\

Shales in clay generally exhibit low values, sandstones have POROUS, ~ CLEAN [

intermediate values, while coal and limestone beds have high
resistance values.

shallow

i 10 1001000 10 000

Figure A- 4: Characteristic resistivity responses. (From

Rider, 2002)
TEMPERATURE LOGS

Temperature logs measure the change in fluid temperature within the borehole as a function of depth. This log
can indicate the location of water- producing strata or fracture zones within the well. The inherent assumption
of this technique is that the fluids entering the borehole from water producing zones

are either cooler or warmer than the fluid in the borehole. In this case, it is

possible to relate a temperature anomaly to a depth range in which waters of

different temperature are emanating from a water-producing/receiving or fractured

lithologic unit.

HEAT PULSE FLOWMETER (HPFM) LOGS

The heat pulse flowmeter measures the vertical flow rates within a borehole. The

log may be used to identify contributing fracture zones under natural and pumping

conditions. The system operates by heating a wire grid that is located between

two thermistors. The heated body of water moves toward one of the thermistors

under the effect of the vertical component of flow within the well.  Positive and negative values on the log
represent upward and downward flow, respectively. Measurements are recorded while the tool is stationary and
the logs are presented as a bar graph (mud log) as shown in Figure A- 5.

Figure A-5: Example heat pulse
flowmeter log.
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Borehole Methods

A number of techniques have been attempted for measuring horizontal flow in wells without much success. The
techniques may not represent the true hydrogeologic conditions due to variations in flow caused by the well.

OPTICAL TELEVIEWER (OTV) LOGS

The optical televiewer probe combines the axial view of a downward looking digital imaging system with a
precision ground hyperbolic mirror to obtain an undistorted 360° view of the borehole wall. The probe records
one 360° line of pixels at 0.003-ft depth intervals. The sample circle can be divided into 720 or 360 radial samples
to give 0.5° or 1° radial resolution.  For this investigation, the highest radial resolution (0.5°) was used. The line
of pixels is aligned with respect to True North and digitally stacked to construct a complete, undistorted, and
oriented image of the borehole walls. The data are 24 -bit true color and may be used for lithologic
determination as part of the interpretation. Since the acquired image is digitized and properly oriented with
respect to borehole deviation and tool rotation, it allows data processing to provide accurate strike and dip
information of structural features. The borehole image is often shown as an “unwrapped” 360° image in which
the cylindrical borehole image is sliced down the northern axis and flattened out as shown in Figure A- 6.

Figure A- 6: Schematic showing the sinusoidal fracture signature in the unwrapped borehole view.
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Borehole Methods

ACOUSTIC TELEVIEWER (ATV) LOGS

Acoustic televiewer provides a 360° acoustic image of the borehole walls that can be used to identify and
determine the orientation of planar features such as bedding and fractures. The data can also indicate the
relative degree of hardness of formation materials. As shown in Figure A-7, Ultrasonic pulses are transmitted
from a rotating transducer inside the tool. The transmitted pulses reflect off the borehole wall and return to the
tool where the travel time and amplitude of the acoustic signal are measured. In order for the acoustic waves to
travel to and from the borehole wall, the well must be fluid filled. ~Greater travel time can indicate openings in
the rock. Strong amplitude suggests smooth, competent rock. Weaker amplitudes suggest rough or less
competent rock.

borehole wall
tool axis

hole radius

acoustic transducer

rotating mirror

motor

Figure A- 7: Schematic of the acoustic televiewer tool.
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Hydro Log

COMPANY: Greene Environmental STATE: VA
ﬂm WELL ID: DW-01A ARM NO.: 170607
g FIELD/SITE: Vinton APINO.: N/A
5 COUNTY:  Bedford
_._mL < = LOCATION: OTHER SERVICES
@ 5 §5 5 ~ NORTHING:
m W m ._.m < m < | EASTING:
on0>m> 5 Z .
m M m m m w m SEC: TWP: QUAD:
PERMANENT DATUM: Ground Surface ELEVATION: K.B.
LOG MEASURED FROM: Ground Surface ABOVE PERM. DATUM: D.F.
DRILLING MEAS. FROM: STICK UP: 16 G.L
LOGGING DATE 11.28.2017 11.29.2017 11.29.2017 11.29.2017
RUN NO 1 4 5 6
TYPE LOG FTC.GR CAL RES HPFM A
DRILLER DEPTH (FT)
ARM DEPTH (FT) 291.75 292 292 N/A
BTM LOGGED INTERVAL (FT) | 297.58 292 292 285.02
TOP LOGGED INTERVAL (FT) |4.53 5.08 26.88 86
CASING SIZE (IN)/DEPTH (FT) | 6/ 6/ 6/ 6/
CASING ARM (FT) 87.75 87.75 87.75 87.75
BIT SIZE (IN)
FLUID LEVEL INHOLE (FT) | 51.51
MAG. DECLINATION (DEG) | 8.77 W 8.77TW 8.77TW 8.77TW
RECORDED BY D. Rajkovic D. Rajkovic D. Rajkovic D. Rajkovic
WITNESSED BY

REMARKS:

Symbols

Bottom of Casing

Fluid Level

Vertical Flow

Ambient

dan

Gal/Min

Fluid Temperature

'C 17

Fluid Conductivity (25 'C)

14

400

uS/cm
Normal Resistivity - 8-inch

2000
2000

Ohm.m
Ohm.m
Normal Resistivity - 32-inch

Normal Resistivity - 16-inch

o o
N N

Ohm.m 2000

Normal Resistivity - 64-inch

20

2000

Ohm.m

20

SalnleaH IoMalAs|a |

Depth

lin:5ft

s|joquAs

-

h 4

Natural Gamma

200

CPS
3-Arm Caliper

in
Spontaneous Potential

2000
1000

mV
Single Point Resistance
Ohm

Page 1



||||||

|||||||||

T T : | |
o o 5 T r
— S =) o .
AL —~ IR e N e e g e P N T~ ] iy RS A AL - ﬁ
4 / v ..
L/ ] \/\
——-F" Sy

Page 2




0.000
0.012
0.012

v
1 Vo
[ H
(]
[ \
.
[ [
Vil P
| ]
d +
i
J-~. J— L--_J_ o e e e TUY: LAy L
] e et S S =
\
T
\
\
v
\
e = e~ i
e bo==tac loo=f-o I et PSP Py e i I
= = <’ -
a4
[
il
i
i
i
i
\ i
H il
\ A
\ '
' 1
[N ]
NS T
N et S
NSNS W RIS ey
X H I
N\ __ "
R v
T AR |
T n
A 1y
b
Y
- - il el == e oy - )
\ \
\ \
\ '
\ '
H : f
; T T T T T T T T T I
o o
° o o ‘ o S =
3 Q @ =3 = —
A
NI T
M
U ~
M -
ARG, N I g
/
27N

{
?
]
)
)
/
¢

-~

Page 3



0.012
0.014
0.015
0.015

Page 4

< ~—adl
B R P el §
F ~o-’] T = B St ek S I B N S S - e
P SPe B e - <l
Ch (e RNy et e S R
N
LY I\\\
~, - =1
Ay 4 2
N, N oo
- o . S b qo~=u S
Vagininbluind SEE 0 z 0y P
=T - ;
s T g
N .
=t m=t=ao. -1 \\\t/

/™

—
1 T T T T T T T I T
o o o o o
N ™ < Tel ©
— — — = —

R
P et . N ’ /:\\1/1 _odemm T,
P = ~ -
Nl Vs SE L e p SRR N
-t
~—q PETAGN LT I
== _b -
/
o N—A e \ e S ot ™
T7 P\~ \/l\ i 7\/ b Sl Al SR N £N




0.000
0.000
0.000
0.000

g N TTLTED = e b el - St S J
o=~a=s i ) o . Sezel SN L ~ubo - N, Py
R Sk=-o /] g \ Prd
e = < . - \, k-
- - - ——tm— \
g P I L e R =g \
PR [ Py P B - LS ST P ~ \ P o
. - Stooedmso o ~ sm==T solem~d-< -== 0y P N 4/
Ey o= <z 4 == = 7
P P - L < U N -
il NS -~ NPT L | R
- Sso | r P i T AN et 4 Pets
P < =< e 4
P PN N IR 4 o P 17 ‘
S —— I S ,=4- » J - \ /
M~ | - - ~J.- i .o L/
T - 2 -
A )
- SO F — L P
1 P
- %
- \ s

Page 5

N/

170 A
180
190

200
210

/1 -\--.-\.\--I\.\ﬁ\ﬂ“ \\)///./N,-:

S i <2 o it It e S KSR oy g e W Sy VP i e AR -




0.000
0.000
0.000
0.000

_owa —~ [ P
. - 1o [—== F o7
1o LS i et ToEyTE - B S nl T ST v N pe
P e iy e 8T ZS>E3e2d = <=
[ z g L T P S L R
< 7 C 12 PR L, Ly 4 . -]
| o -- S8 T P
Sz . === Nt A
oz <SS eEdoeE I F== s- gt T N -~ re
- S I SR ~——e- ~doom~hol -
e TN 2nTo I S —d=a_d m———T 2
< -+ - . Lo <z 7 <=
J - ~—- T
h-- -~
N P o
| il B e S it T 70T ik i - T
P R LD 4o L. - - Sefpe=Tp=""1 I i
. - - N - <+
P S~ \ -]
RO z (P
S 2
==—fF-==fo— D ——t—t

220
230
240
250
260

\ pmmfmmmdccad e ==

\ --"

e e i P e e R T CYNY [Pt B -l |-\/\>\/|\./n -\.\:/u:)\l\// A< T

Page 6



a / i i
g + 270 - > H 0.000
ll { : ¥
L . i 4N '
4&> ! : ,v Vo ¥
; ‘ N7 Wi ARES
/ 1 ,\/\ {0 5
\‘| "\ \/ ‘\\ "\ \
k : [} . \ II U
: ,’ \/ SO
e : 7\¥//\ : -
l > ; LA g
< ; 1 oA
}éflj ! 1 ; H 0.000
- YA ;
\ \ / v I}
< G : / :
; — 280 —\U//n\ 1 g
7 | : v
‘& ! i ]
N :“ N \ “. \ e
=====?5é==§§§25 ; ™~ J YRR
! / \ ! )
< 1 4 1 1 ! \
s / ] y o4
i : - } —— 0.000
7\/‘ e N I \
— — 1 L — \l
Y — L, i
s ] — ARl
— : :
— < l\\ 1 | \ |
— S~ — . ' \/’
SE e BN 290 - \ s
20 Ohm.m 2000 |} c
% ©
Normal Resistivity - 64-inch =
20 Ohm.m 2000
* o Normal Resistivity - 32-inch
0 Ohm 1000 “§ "<T 20 Ohm.m 2000
o )
Single Point Resistance % ?D Normal Resistivity - 16-inch
0 mv 2000 T |20 ohm.m 2000 Gal/Min
2
Spontaneous Potential c Normal Resistivity - 8-inch
6 in 8 3 [o us/cm 400
3-Arm Caliper Fluid Conductivity (25 'C) Ambient
0 cPs 200 | 1in-5t 14 C 17
| '
Natural Gamma Depth Fluid Temperature Vertical Flow

Page 7




Televiewer Logs

Structure

0/ Foliation

./ Open Fracture

./ Part. Open Fract

Dip & Dip Direction

90

0

Plane Projection

90° 180° 270° 0°

0°

COMPANY: Greene Environmental VA
ﬂm WELL ID: DW-01A ARM NO.: 170607
g FIELD/SITE: Vinton N/A
5 COUNTY:  Bedford
_w < - LOCATION: OTHER SERVICES
2 ) m m 5 NORTHING:
£ M m 2 <8 Wn EASTING:
m m m m m w m SEC: TWP: QUAD:
PERMANENT DATUM:  Ground Surface ELEVATION: K.B.
LOG MEASURED FROM: Ground Surface ABOVE PERM. DATUM: D.F.
DRILLING MEAS. FROM: STICK UP: 1.6 G.L.
LOGGING DATE 11.28.2017 11.28.2017
RUN NO 2 3
TYPE LOG OTV.GR ATV.GR
DRILLER DEPTH (FT)
ARM DEPTH (FT) 288.34 289.96
BTM LOGGED INTERVAL (FT) | 288.34 289.96
TOP LOGGED INTERVAL (FT) | 7.86 50
CASING SIZE (IN)/DEPTH (FT) | 6/ 6/
CASING ARM (FT) 87.75 87.75
BIT SIZE (IN)
FLUID LEVEL IN HOLE (FT) | 46.45
MAG. DECLINATION (DEG) | 8.77 W 8.77 W
RECORDED BY D. Rajkovic D. Rajkovic
WITNESSED BY

REMARKS:

Symbols

Acoustic Travel Time

90° 180° 270° O0°

0°

Acoustic Amplitude

90° 180° 270° 0°

0°

Depth
lin:2ft

s|joquAs

Optical Image
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0°
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Hydro Log

COMPANY: Greene Environmental STATE: VA
ﬂm WELL ID: DW-02A ARM NO.: 170607
g FIELD/SITE: Vinton APINO.: N/A
5 COUNTY:  Roanoke
_w < @ LOCATION: OTHER SERVICES
2 S m m 5 NORTHING:
£ W XKL Wn EASTING:
m _M m m m W m SEC: TWP: QUAD:
PERMANENT DATUM: Ground Surface ELEVATION: K.B.
LOG MEASURED FROM: Ground Surface ABOVE PERM. DATUM: D.F.
DRILLING MEAS. FROM: STICK UP: 1.4 G.L
LOGGING DATE 10.31.2017 10.31.2017 10.31.2017 10.31.2017
RUN NO 1 4 5 6
TYPE LOG FTC.GR CAL RES HPFM A
DRILLER DEPTH (FT)
ARM DEPTH (FT) 261.46 260.11 260.54 N/A
BTM LOGGED INTERVAL (FT) | 261.46 260.11 260.54 258.99
TOP LOGGED INTERVAL (FT) |4.73 5.04 31.32 91
CASING SIZE (IN)/DEPTH (FT) | 6/ 6/ 6/ 6/
CASING ARM (FT) 88.46 88.46 88.46 88.46
BIT SIZE (IN)
FLUID LEVEL IN HOLE (FT) | 69.86
MAG. DECLINATION (DEG) 8.77TW 8.77TW 8.77TW 8.77TW
RECORDED BY D. Apple D. Apple D. Apple D. Apple
WITNESSED BY D. Rajkovic D. Rajkovic D. Rajkovic D. Rajkovic

REMARKS:
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Televiewer Logs

Structure

0/ Foliation

./ Open Fracture

/\ Filled Fracture

./ Part. Open Fract

Dip & Dip Direction

90

0

Plane Projection

90° 180° 270° 0°

0°

COMPANY: Greene Environmental STATE: VA
ﬂm WELL ID: DW-02A ARM NO.: 170607
g FIELD/SITE: Vinton APINO.: N/A
5 COUNTY:  Roanoke
_._mL < @ LOCATION: OTHER SERVICES
m o m m w NORTHING:
£ W £8<¢ Wn EASTING:
m M m m m w m SEC: TWP: QUAD:
PERMANENT DATUM: Ground Surface ELEVATION: K.B.
LOG MEASURED FROM: Ground Surface ABOVE PERM. DATUM: D.F.
DRILLING MEAS. FROM: STICK UP: 1.4 G.L.
LOGGING DATE 10.31.2017 10.31.2017
RUN NO 2 3
TYPE LOG OTV.GR ATV.GR
DRILLER DEPTH (FT)
ARM DEPTH (FT) 260.67 261.1
BTM LOGGED INTERVAL (FT) | 260.67 261.1
TOP LOGGED INTERVAL (FT) |5.26 65
CASING SIZE (IN)/DEPTH (FT) | 6/ 6/
CASING ARM (FT) 88.46 88.46
BIT SIZE (IN)
FLUID LEVEL IN HOLE (FT) | 69.87 69.87
MAG. DECLINATION (DEG) | 8.77 W 8.77 W
RECORDED BY D. Apple D. Apple
WITNESSED BY D. Rajkovic D. Rajkovic

REMARKS:
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Plane Projection Dip & Dip Direction






Hydro Log

COMPANY: Greene Environmental STATE: VA
ﬂm WELL ID: DW-03A ARM NO.: 170607
g FIELD/SITE: Vinton APINO.: N/A
5 COUNTY:  Roanoke
_w < @ LOCATION: OTHER SERVICES
2 S m m 5 NORTHING:
£ W XKL Wn EASTING:
m _M m m m W m SEC: TWP: QUAD:
PERMANENT DATUM: Ground Surface ELEVATION: K.B.
LOG MEASURED FROM: Ground Surface ABOVE PERM. DATUM: D.F.
DRILLING MEAS. FROM: STICK UP: 0.62 G.L
LOGGING DATE 10.31.2017 11.01.2017 11.01.2017 11.01.2017
RUN NO 1 4 5 6
TYPE LOG FTC.GR CAL RES HPFM A
DRILLER DEPTH (FT)
ARM DEPTH (FT) 197.5 192.58 192.58 N/A
BTM LOGGED INTERVAL (FT) | 197.5 192.58 192.58 184
TOP LOGGED INTERVAL (FT) |5.51 5.97 5.97 107
CASING SIZE (IN)/DEPTH (FT) | 6/ 6/ 6/ 6/
CASING ARM (FT) 99.36 99.36 99.36 99.36
BIT SIZE (IN)
FLUID LEVEL IN HOLE (FT) | 49.72
MAG. DECLINATION (DEG) 8.77TW 8.77TW 8.77TW 8.77TW
RECORDED BY D. Apple D. Apple D. Apple D. Apple
WITNESSED BY D. Rajkovic D. Rajkovic D. Rajkovic D. Rajkovic

REMARKS:

Symbols
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Televiewer Logs

Structure

0/ Foliation

./ Open Fracture

{\ Filled Fracture

./ Part. Open Fract

Dip & Dip Direction

90

0

Plane Projection

90° 180° 270° 0°

0°

COMPANY: Greene Environmental STATE: VA
nlm WELL ID: DW-03A ARM NO.: 170607
g FIELD/SITE: Vinton APINO.: N/A
5 COUNTY:  Roanoke
_w < @ LOCATION: OTHER SERVICES
m S m m w NORTHING:
£ M £8<¢ Wn EASTING:
m _._W._ m m m w m SEC: TWP: QUAD:
PERMANENT DATUM:  Ground Surface ELEVATION: K.B.
LOG MEASURED FROM: Ground Surface ABOVE PERM. DATUM: D.F.
DRILLING MEAS. FROM: STICK UP: 0.62 G.L.
LOGGING DATE 10.31.2017 11.01.2017
RUN NO 2 3
TYPE LOG OTV.GR ATV.GR
DRILLER DEPTH (FT)
ARM DEPTH (FT) 192.58 192.58
BTM LOGGED INTERVAL (FT) | 192.58 192.58
TOP LOGGED INTERVAL (FT) | 6.04 93
CASING SIZE (IN)/DEPTH (FT) | 6/ 6/
CASING ARM (FT) 99.36 99.36
BIT SIZE (IN)
FLUID LEVEL INHOLE (FT) | 49.93 49.93
MAG. DECLINATION (DEG) | 8.77 W 8.77TW
RECORDED BY D. Apple D. Apple
WITNESSED BY D. Rajkovic D. Rajkovic

REMARKS:

Symbols

Acoustic Travel Time
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Optical Image
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