Bethel-Danebo Closed Landfill Progress Report

For January 2015

Actions during this month:

e Installation of additional gas probes. A full report by Tuppan Consultants is included as an attachment.

® Energyneering Solutions provided drawings for the blower skid. Reviews are being conducted.

e Actions scheduled to be taken within the next two months:
e Permitting of trench active gas system.
e Sampling of additional gas monitoring locations.

Problems experienced during the month:

e One of the newly installed gas probes LC2014-GP8 was flooded, this resulted in putting the gas monitor
out of service until new water filters could be obtained and installed.

Monitoring Results:

Device ID Date/Time CH4 CO2 02 Balance %LEL
GEM™5000; G5 V1_11_16; % % % % %
LSGAM:6_0_20140529;

{59440679217}

Probe001 1/29/2015 13:16 1.6 3.3 17.9 77.2 32
probe002 1/29/2015 13:20 42.8 25.2 0.6 31.4 >>>>
Probe003 1/29/2015 13:25 11.3 12.6 0.9 75.2 >>>>
Probe004 1/29/2015 13:29 17.6 24.4 1.8 56.2 >>>>
Probe005 1/29/2015 13:34 0 5.1 15.6 79.3 0
Probe006 1/29/2015 13:39 25.1 9.5 0.5 64.9 >>>>
Probe007 1/29/2015 13:47 0 0.1 21.5 78.4 0
Probe008 1/29/2015 13:52 0 4.3 14.2 81.5 0
LPO8VPL8 1/29/2015 13:56 0 2.2 19.1 78.7 0
LPO7VPL7 1/29/2015 14:00 0 0.5 21.1 78.4 0
Probe009 1/29/2015 14:07 46.8 10.5 0.4 42.3 >>>>
Probe010 1/29/2015 14:12 11.2 6.4 41 78.3 >>>>
LC14-07s 1/29/2015 14:23 21.8 135 0 64.7 >>>>

LC14-07d 1/29/2015 14:29 20.9 15.2 0.2 63.7 >>>>



Don Strunk
Supervisor/Technical Specialist
Lane County Waste Management Division



MEMORANDUM

TO: Norm Read DATE: February 5, 2015

FROM: Eric Tuppan PROJECT: LNC-005-001

RE: Installation of Methane Probes-Former Bethel-Danebo Landfill, Lane County,
Oregon

Lane County installed eleven methane probes at the former Bethel-Danebo Landfill, in
Eugene, Oregon on January 21 and 22, 2015. The probes were constructed consistent
with the workplan (Tuppan, 2014), with minor changes to account for subsurface
conditions. Ten of the probes were installed as single-depth completions, with the depths
above the winter-time groundwater table, generally less than 6.5 feet. At the P-7 location,
a deep probe (completion depth of 10 to 12 feet) was also installed alongside the shallow
one, although the installation required casing off deeper sands and gravel which had
collapsed the borehole because of groundwater.

The probes were installed by Cascade Drilling, L.P., Portland, Oregon, with a Boart
Longyear Deltabase Model DB320 sonic track drill rig. The probes were constructed
consistent with applicable rules described in "Construction, Maintenance, Alteration,
Conversion and Abandonment of Monitoring Wells, Geotechnical Holes and Other Holes
in Oregon” (OAR 690-240; 2006) and the DEQ guidance “Groundwater Monitoring Well
Drilling, Construction, and Decommissioning®* (DEQ, 1992). Survey and construction
information are summarized in Table 1. A copy of the boring logs and probe construction
diagrams can be found in Attachment A.

Drilling and Sampling Procedures

The borings were drilled with a sonic drill rig because this technique allows drilling
through the types of subsurface materials expected, excellent recovery of lithologic
samples, and produces minimal drill cuttings. Samples were collected continuously with
the 4-inch inside-diameter core sampler that cuts ahead of the sonic drive casing. The
diameter of the borehole in which the probes were completed is approximately 5 inches.

After sampling from the prescribed depth, the sampler was withdrawn from the hole and
cores from the sonic drive casing were removed by vibrating the soil into tubular plastic
bags with lengths of approximately 2.5 feet each. The sample bags were laid on the
ground, cut open and the core examined. A geologist, registered in the Oregon, examined
the soil consistent with the procedures of the American Society for Testing and Materials
ASTM designation D2488, “Standard Practice for Description and Identification of Soils
(Visual-Manual Procedures).” The logging described texture, color, moisture content, and
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Norm Read Project: LNC-005-001
February 5, 2015
Page 2

other relevant characteristics of the sampled material. Drilling and soil information was
recorded in the field on a boring-log form

Once the boring reached the final depth and samples collected, the drive casing was
removed from the ground and the methane probes were installed in the borehole. In two
borings (P-4 and P-9) groundwater was encountered and the boring was backfilled with
gravel to the water depth before installing the probe. For the deep probe at P-7D, the
borehole collapsed to a depth of 9 feet after drilling to 12 feet. To stabilize the borehole,
6-inch diameter casing was driven to 12 feet, and the slough cleaned out from inside the
casing. The boring below the casing was then deepened to 14 feet with the 5-inch sampler
and remained open. The bottom 1.5 feet was subsequently backfilled with bentonite chips
before completing the probe from a depth of 10 to 12 feet.

Probe Installation

Probes were constructed in an open hole after the sampler was retrieved from the boring
because the boreholes remained open at the shallow depths. The probes were constructed
with a ¥2-inch diameter Schedule 40, polyvinyl chloride (PVC) pipe connected to a 2-foot
length of slotted ¥2-inch PVC pipe. The annulus around the slotted section was backfilled
with washed pea gravel to allow flow of subsurface gas into the monitoring probe; the pea
gravel extended approximately 0.5 foot above the screened interval. The annular space
above the gravel was backfilled with bentonite chips that were subsequently hydrated with
clean water to prevent surface water infiltration and short-circuiting of surface air to the
probe completion interval. The top of the probe was capped with a ¥-inch brass labcock
valve to allow for sampling of the gas from within the PVC pipe.

The capped probes were covered with 10-inch diameter flush mount vaults set slightly
above the ground surface. The vaults were encased in concrete to provide a surface seal
above the bentonite chip annual seal.

The ground surface at each methane probe was surveyed vertically and laterally to within
0.01 foot, by Lane County relative to Oregon Coordinate Reference System (OCRS) and
the North American Vertical Datum 1988 (NAVD88). Results of the surveying are shown
in Table 1.

Attachments: Table 1 - Methane Prove Survey and Completion Summary
Attachment A: Boring Logs and Methane Probe Completion Details

W:\LNC\BDL\Drilling\Probe install memo_020515.docx



Table 1
Methane Probe Survey and Completion Summary
Former Bethel-Danebo Landfill
Lane County, Oregon

Probe # P-1 P-2 P-3 P-4 P-5 P-6 P-7S P-7D P-8 P-9 P-10
Ground Surface 392.82 399.49 393.32 401.5 392.99 401.25 398.64 398.75 399.69 403.43 402.95
Top of Vault Box 392.76 399.91 393.57 401.85 393.04 401.41 398.90 399.04 400.01 403.86 403.15

Top of Brass Valve 392.67 399.80 393.24 401.72 392.79 401.05 398.68 398.84 399.76 403.69 402.82

Easting 162,639.05 162,802.16 163,052.90 163,282.25 163,439.63 163,709.63 163,975.37 163,974.81 163,702.29 163,277.96 162,943.44

Northing 113,125.22 112,896.62 113,193.21 112,867.24 113,250.76 112,715.27 111,933.97 111,928.99 111,806.86 111,711.37 111,746.11

Total Casing Length® 6.4 6.4 6.3 6.4 6.5 6.3 6.5 12.1 6.0 5.7 6.5
Depth Top Bentonite 1.3 1.5 1.4 1.5 1.7 1.5 1.4 1.7 1.5 1.4 1.0

Depth Top Gravel 4.0 4.0 4.0 4.0 4.0 4.0 4.0 9.5 3.5 3.4 4.0
~ Depth Top Screen 4.4 4.0 4.3 4.1 4.5 4.3 4.4 9.9 3.8 3.5 4.5
~ Depth Base Screen 6.4 6.0 6.3 6.1 6.5 6.3 6.4 11.9 5.8 54 6.5
Depth bottom casing 6.5 6.1 6.4 6.2 6.6 6.4 6.5 12.0 5.9 5.5 6.6
Depth Bottom Hole 6.5 7.0 6.5 8.0 6.5 7.0 7.0 14.0 6.5 7.0 6.5

Notes: Survey information is tied to the ORGN Eugene Zone, Oregon Coordinate Reference System (OCRS) and the North American Vertical Datum 1988 (NAVDS88).
® total casing length meaured from tip of brass valve to bottom of end cap.

Bethel-D-GPS



ATTACHMENT A

BORING LOGS AND
METHANE PROBE COMPLETION DETAILS
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TUPPAN CONSULTANTS LLC
460 SECOND STREET, SUITE 103
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division

PROJECT NUMBER _LNC-001-005

DATE STARTED _1/22/15 COMPLETED _1/22/15

WELL NUMBER P-1

PROJECT NAME _Methane Probes

PAGE 1 OF 1

PROJECT LOCATION _Former Bethel-Danebo Landfill

GROUND ELEVATION _392.82 ft MSL HOLE SIZE _5"

Bottom of borehole at 6.5 feet.

DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic AT TIME OF DRILLING _---
LOGGED BY _Eric Tuppan CHECKED BY EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
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5} 4 Casing Top Elev: 392.67 (ft)
0 Casing Type: Brass Valve
FIL_L: Silty sandy soil with cobbles and roots; brown (10YR, 4/2); damp to
CC | 100 moist. Concrete
B - Surface Seal
1.8 391.0 1/2" PVC
- N RC | 100 (ML) CLAYEY SILT: very dark grayish brown (10YR, 3/2); low plasticity Blank Casing
fines; trace fine sand; no cobbles; appears to be native.
Bentonite
B Seal
ML
5" Borehole
B i to 6.5'
5 RC | 100 | 50 a8
1T (ML) SANDY SILT: dark brown (10YR, 3/3); increase in fine sand to \é’;ﬂ?d Pea
ML approximately 20%; damp.
- 11 T 1/2" PVC with
. 1.]6.5 386.3]. ] 0.020" slots




PROBE DETAILS

Project Number: LNC-005-001

Client Name:
Project Name:
Location:

Driller:

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P1-L.C2015
Top of Brass Valve: 392.67
Ground Surface Elev.: 392.82
Installation Date: 1/22/15
Permit/Start Card No.: N/A
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Installed by: Eric Tuppan

Reviewed by: EJT

Date:

2/3/15

EXPLORATORY BORING

A. Total depth: 6.5 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 6.39 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.3 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 2.7 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 2.5 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material:
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:LNC\BDL\Drilling\P-1 Probe Detail.docxX\ET
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TUPPAN CONSULTANTS LLC
460 SECOND STREET, SUITE 103
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division

PROJECT NUMBER _LNC-001-005

DATE STARTED _1/22/15 COMPLETED _1/22/15

WELL NUMBER P-2

PROJECT NAME _Methane Probes

PAGE 1 OF 1

PROJECT LOCATION _Former Bethel-Danebo Landfill

GROUND ELEVATION _399.49 ft MSL HOLE SIZE _5"

DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic AT TIME OF DRILLING _---
LOGGED BY _Eric Tuppan CHECKED BY _EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
w X
& x > O
E_| FW ¥ To
Le ws > % O MATERIAL DESCRIPTION WELL DIAGRAM
) o> Q |p-
=4 8 0]
P o Casing Top Elev: 399.8 (ft)
0 Casing Type: Brass Valve
FILL: Silty sandy soil wit_h angular cobbles; dark yellowish broyvn_ (10YR, 3/_4) at
cc | 100 surface to very dark grayish brown (10YR, 3/2) at depth. (Hynix imported fill) Concrete
B 7] Surface Seal
| 1 3975 1/2"PVC
RC | 100 [£% 2 WOODWASTE: brown to grayish. Woodwaste is damp to dry, no soil present. Blank Casing
) Methane odor. .
Bentonite
B Seal
5" Borehole
B _ -] to7.00
5 RC | 100 [ -4 Washed Pea
: | Gravel
] 1 1/2" PVC with
.. -] 0.020" slots
3925

Bottom of borehole at 7.0 feet.




PROBE DETAILS

Project Number: LNC-005-001

Client Name:
Project Name:
Location:

Driller:

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P2-1.C2015
Top of Brass Valve: 399.80
Ground Surface Elev.: 399.49
Installation Date: 1/22/15
Permit/Start Card No.: N/A
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Installed by: Eric Tuppan

Reviewed by: EJT

Date:

2/3/15

EXPLORATORY BORING

A. Total depth: 7.0 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 6.43 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.5 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 2.5 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 3.0 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material:
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:LNC\BDL\Drilling\P-2 Probe Detail.docxX\ET
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TUPPAN CONSULTANTS LLC
460 SECOND STREET, SUITE 103
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division

PROJECT NUMBER _LNC-001-005

DATE STARTED _1/22/15 COMPLETED _1/22/15

WELL NUMBER P-3

PROJECT NAME _Methane Probes

PAGE 1 OF 1

PROJECT LOCATION _Former Bethel-Danebo Landfill

GROUND ELEVATION _393.32 ft MSL HOLE SIZE _5"

Bottom of borehole at 6.5 feet.

DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic AT TIME OF DRILLING _---
LOGGED BY _Eric Tuppan CHECKED BY _EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
w xR
n_ (=)
. |oO
T | FE & |9 |F,
& g| W g % 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
o )
e sS2 el > &
P hd Casing Top Elev: 393.24 (ft)
0 Casing Type: Brass Valve
FILL: Grave_l at surface: Brown, gravelly fill with round rock, silt, and sand;
CC | 100 damp to moist. Concrete
B N Surface Seal
| 2.0 391.3 172" PVC
re | 100 (CL) CLAY: very dark brown (10YR, 2/2); silty, with moderate plasticity Blank Casing
fines; damp to moist from overlying perched water in gravel. Bentonite
B N Seal
5" Borehole
] cL 106.5
5 RC | 67 Washed Pea
Gravel
B _ L 1/2" PVC with
6.5 386.8]. ] 0.020" slots




PROBE DETAILS

Project Number: LNC-005-001

Client Name:
Project Name:
Location:

Driller:

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P3-L.C2015
Top of Brass Valve: 393.24
Ground Surface Elev.: 393.32
Installation Date: 1/22/15
Permit/Start Card No.: N/A
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Installed by: Eric Tuppan

Reviewed by: EJT

Date:

2/3/15

EXPLORATORY BORING

A. Total depth: 6.5 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 6.30 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.4 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 2.6 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 2.5 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material:
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:\LNC\BDL\Drilling\P-3 Probe Detail.docxX\ET
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TUPPAN CONSULTANTS LLC
460 SECOND STREET, SUITE 103
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335

WELL NUMBER P-4

PAGE 1 OF 1

Bottom of borehole at 8.0 feet.

CLIENT _Lane County - Waste Management Division PROJECT NAME _Methane Probes
PROJECT NUMBER _LNC-001-005 PROJECT LOCATION _Former Bethel-Danebo Landfill
DATE STARTED _1/21/15 COMPLETED _1/21/15 GROUND ELEVATION 401.5ftMSL _ HOLE SIZE 5"
DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic Y AT TIME OF DRILLING _6.50 ft / Elev 395.00 ft
LOGGED BY _Eric Tuppan CHECKED BY EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
w xR
& x > O
E_| FW & |To
& | YWs > % o MATERIAL DESCRIPTION WELL DIAGRAM
a oS O |-
=4 8 0]
5} x Casing Top Elev: 401.72 (ft)
0 Casing Type: Brass Valve
FILL: Silty sandy gravel; increase in silt and clay with rock at based of fill.
CC | 100 Concrete
B N Surface Seal
1/2" PVC
B N 309 1 Blank Casing
WOODWASTE and CLAY: dark gray; poor recovery in zone because sampler Bentonite
- B pushed through soft woodwaste. Seal
5" Borehole
B N RC | 26 -] t08.0'
5
- % Washed Pea
| Gravel
] 1 1/2" PVC with
AVA 0.020" slots
i of Backfilled hole with gravel to 6.5' because of groundwater in hole.
RC | 100 |/, v :
393.5] . -




PROBE DETAILS

Project Number: LNC-005-001

Client Name:
Project Name:
Location:

Driller:

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P4-1.C2015
Top of Brass Valve: 401.72
Ground Surface Elev.: 401.50
Installation Date: 1/21/15
Permit/Start Card No.: N/A
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N og HYe
w 0.35 401.85
1. |:{ CO M o013 401.72
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| =D | 395.4
v | FRpspa 62 395.3
v el 8o 3935
' N
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Installed by: Eric Tuppan

Reviewed by: EJT

Date:

2/3/15

EXPLORATORY BORING

A. Total depth: 8.0 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 6.38 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.5 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 2.5 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 4.0 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material:
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:\LNC\BDL\Drilling\P-4 Probe Detail.docx\ET
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TUPPAN CONSULTANTS LLC
460 SECOND STREET, SUITE 103
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division

PROJECT NUMBER _LNC-001-005

DATE STARTED _1/22/15 COMPLETED _1/22/15

WELL NUMBER P-5

PROJECT NAME _Methane Probes

PAGE 1 OF 1

PROJECT LOCATION _Former Bethel-Danebo Landfill

GROUND ELEVATION _392.99 ft MSL HOLE SIZE _5"

\ Wwith very fine sand.

Bottom of borehole at 6.5 feet.

DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic AT TIME OF DRILLING _---
LOGGED BY _Eric Tuppan CHECKED BY EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
L x
n_ (=)
. |o
T | £ E % |2,
& £ 4 g 5 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
o |22 |0|3|%
5} H:J Casing Top Elev: 392.79 (ft)
0 Casing Type: Brass Valve
(ML) FILL: Sandy silt with gravel; brown (10YR, 3/3); topsoil with earth
cc | 100 worms; damp to moist.
B i Concrete
ML Surface Seal
1/2" PVC
B i Blank Casin
RC | 100 2.5 390.5 9
(CL) SILTY CLAY: dark grayish brown (10YR, 3/3); silty, with moderate .
B S 2 : Bentonite
plasticity fines; increase in fine sand toward base; damp. Seal
5" Borehole
] cL 1065
5 RC | 71
Washed Pea
Gravel
B B —— 7 &0 _______ 3 3 1/2" PVC with
ML [k e (ML) SANDY SAND: dark yellowish brown (10YR, 4/4); low plasticity fines  5g5 5| '] 0.020" siots




PROBE DETAILS

Project Number: LNC-005-001

Client Name:
Project Name:
Location:

Driller:

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P5-L.C2015
Top of Brass Valve: 392.79
Ground Surface Elev.: 392.99
Installation Date: 1/22/15
Permit/Start Card No.: N/A
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Q S Hg
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! ol V//////®
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Installed by: Eric Tuppan

Reviewed by: EJT

Date:

2/3/15

EXPLORATORY BORING

A. Total depth: ~6.5 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 6.45 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.7 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 2.3 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 2.5 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material:
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:LNC\BDL\Drilling\P-5 Probe Detail.docx\ET




TUPPAN CONSULTANTS LLC WELL NUMBER P-6
460 SECOND STREET, SUITE 103 PAGE 1 OF 1
LAKE OSWEGO, OREGON 97034

TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division PROJECT NAME _Methane Probes
PROJECT NUMBER _LNC-001-005 PROJECT LOCATION _Former Bethel-Danebo Landfill
DATE STARTED _1/22/15 COMPLETED _1/22/15 GROUND ELEVATION _401.25ft MSL HOLE SIZE _5"
DRILLING CONTRACTOR _Cascade Dirilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic AT TIME OF DRILLING _--
LOGGED BY _Eric Tuppan CHECKED BY _EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
w X
= | EE 8|2 1%
L § % 5 s %9 MATERIAL DESCRIPTION WELL DIAGRAM
o =4 S} =EREG)
s s Casing Top Elev: 401.05 (ft)

0 Casing Type: Brass Valve

(ML) FILL: Silty, sandy soil with gravel; brown (10YR, 4/3).

o
o
=
o

Concrete
Surface Seal

1/2" PVC

RC | 100 @2.0": sand with gravel fill; very dark gray to black (10YR, 3/1 - 2/1); Blank Casing

cobbles to 3 - 4 inches; slight hydrocarbon odor. Bentonite

Seal

ML
5" Borehole
B T Ll ] 7.0

RC | 100 * Washed Pea

Gravel

L S E=- 172" PVC with
" 0.020" slots

70 @6.5": sample in shoe is slightly spongy woodwaste, moist. 3943} ,;:j::'-

GENERAL BH / TP / WELL - GINT STD US.GDT - 2/3/15 15:00 - W:\GINT-BACKUP\PROJECTS\BETHEL DANEBO-METHANE BORINGS.GPJ

Bottom of borehole at 7.0 feet.




PROBE DETAILS

Project Number: LNC-005-001

Client Name:
Project Name:
Location:

Driller:

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P6-L.C2015
Top of Brass Valve: 401.05
Ground Surface Elev.: 401.25
Installation Date: 1/22/15
Permit/Start Card No.: N/A

£8 ;2
o Qg We
- N 0.16 401.41
1 :{ COY 1M oss 401.05
A G’ .- -.‘_ .A
Iv.» B 15 399.8
A
D ]
__/J>.
I
C v
A
K] // /® 4.0 397.3
A| % T | 44 396.9
o R = PR
BN
| =D 394.9
v FY o] [ 85 394.8
v 7.0 394.3
A
' olv//////®
|[e—B—|
Installed by: Eric Tuppan

Reviewed by: EJT

Date:

2/4/15

EXPLORATORY BORING

A. Total depth: 7.0 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 6.25 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.5 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 2.5 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 3.0 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material:
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:LNC\BDL\Drilling\P-6 Probe Detail.docxX\ET
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TUPPAN CONSULTANTS LLC

WELL NUMBER P-7S

460 SECOND STREET, SUITE 103 PAGE 1 OF 1
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335
CLIENT _Lane County - Waste Management Division PROJECT NAME _Methane Probes
PROJECT NUMBER _LNC-001-005 PROJECT LOCATION _Former Bethel-Danebo Landfill
DATE STARTED _1/21/15 COMPLETED _1/21/15 GROUND ELEVATION 398.64 ft MSL HOLE SIZE 5"
DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic AT TIME OF DRILLING _---
LOGGED BY _Eric Tuppan CHECKED BY EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
w xR
& x > |o
E_| FW & |To
& | YWs > % o MATERIAL DESCRIPTION WELL DIAGRAM
) o> Q |x-
=4 8 0]
5} 4 Casing Top Elev: 398.68 (ft)
0 Casing Type: Brass Valve
FILL: Silty clay with gravel; dark yellowish brown to brown (10YR, 4/4 - 4/3);
ce | 100 rounded pebbles with pieces of bark; damp to moist. (poor recovery in P-7D Concrete
B 4 boring, better recovery in P-7S) Surface Seal
1/2" PVC
B N Blank Casing
Bentonite
@2.5-6.5": sandy silt with gravel; cobbles and wood chips. Seal
5" Borehole
- ] ] RC | 61 ] 107.0°
5
- % Washed Pea
| Gravel
] 1 1/2" PVC with
.| 0.020" slots
7.0 391.6]% L

Bottom of borehole at 7.0 feet.




Project Number:
Client Name:
Project Name:
Location:

Driller:

PROBE DETAILS

LNC-005-001

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P7S-LC2015
Top of Brass Valve: 398.68
Ground Surface Elev.: 398.64
Installation Date: 1/21/15
Permit/Start Card No.: N/A

= =
22 &
Q og W&
- \ 0.26 398.90
1 |:{ CO M 02 398.68
A G NIBT = .'_
| @ 14 397.2
A
D —
__/J>.
I
C v
+ 4.0 394.6
x{v//| V[
A I T B 4.4 394.2
Y ::'::.-::.:
M E
! 6.4 392.2
v 7.0 391.6
' N
' olv//////®
|«—B——|
Installed by: Eric Tuppan
Reviewed by: EJT
Date: 2/4/15

EXPLORATORY BORING

A. Total depth: 7.0 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 6.54 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.4 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 2.6 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 3.0 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material:
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:\LNC\BDL\Drilling\P-7S Probe Detail.docx\ET




TUPPAN CONSULTANTS LLC WELL NUMBER P-7D

460 SECOND STREET, SUITE 103 PAGE 1 OF 1
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division PROJECT NAME _Methane Probes
PROJECT NUMBER _LNC-001-005 PROJECT LOCATION _Former Bethel-Danebo Landfill
DATE STARTED _1/21/15 COMPLETED _1/21/15 GROUND ELEVATION _398.75 ft MSL HOLE SIZE _6"
DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic Y AT TIME OF DRILLING 9.00 ft/ Elev 389.75 ft
LOGGED BY _Eric Tuppan CHECKED BY _EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
w xR
n_ (=)
. |o
T | FE & |9 |F,
& g| W g % 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
o )
a =2 el > 5
P hd Casing Top Elev: 398.84 (it)
0 Casing Type: Brass Valve
FILL: Silty clay with gravel; dark yellowish brown to brown (10YR, 4/4 -
ce | 100 4/3); rounded pebbles with pieces of bark; damp to moist. (poor recovery
B . in P-7D boring, better recovery in P-7S) Concrete
Surface Seal
1/2" PVC
B 7] Blank Casing
RC | 74
] @2.5-6.5": sandy silt with gravel; cobbles and wood chips.
6" Borehole
to 12.0'
5
Bentonite
. Seal
@9": hole collapsed to 9' after drilling to 12", indicating that top of saturated
4 RC| 44 sandy zone is at 9'. Enlarged hole to 6" diameter and cleaned out to 12'.
] 90 V 389.8
// B " (SC-SM) SILTY-CLAYEY SAND: very dark gray (5Y, 3/1); saturated.
10 ///,;/ 1] ;
2(,\3/" é y -+ Washed Pea
. % i | Gravel
//// '. 1 1/2" PVC with
_ Al 0.020" slots
(GC) CLAYEY GRAVEL: very dark gray (5Y, 3/1); very hard drilling at 12
feet, indicating gravel; after drilling to 14' with core barrel, boring remained
] RC | 100 | cC open, indicating higher clay content. 5" Borehole
Z/é 12.0'- 14.0'
X140

GENERAL BH / TP / WELL - GINT STD US.GDT - 2/3/15 15:02 - W:\GINT-BACKUP\PROJECTS\BETHEL DANEBO-METHANE BORINGS.GPJ

Bottom of borehole at 14.0 feet.




Project Number:
Client Name:
Project Name:
Location:

Driller:

PROBE DETAILS

LNC-005-001

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P7D-LC2015
Top of Brass Valve: 398.84
Ground Surface Elev.: 398.75
Installation Date: 1/21/15
Permit/Start Card No.: N/A

c® =
22 &
Q og HYe
~ N 0.29 399.04
1. |:{ CO 1Y 020 398.84
A G NI = .'_
vV By 17 397.1
A
D —
__/J>.
I
C v
F §
K] // /® 9.5 389.3
A I T B 9.9 388.9
Y ::'::.-::.:
M E
! 11.9 386.9
v T 12.5 386.3
F N
! o] /// /// /® 14.0 384.8
|«—B——|
Installed by: Eric Tuppan
Reviewed by: EJT
Date: 2/4/15

EXPLORATORY BORING

A. Total depth: 14.0 ft.
B. Diameter 6 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 12.09 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.7 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 7.8 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 4.5 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: 1.5 ft.
P. Bottom material: Bent. Chips
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:\LNC\BDL\Drilling\P-7D Probe Detail.docX\ET
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TUPPAN CONSULTANTS LLC
460 SECOND STREET, SUITE 103
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division

PROJECT NUMBER _LNC-001-005

DATE STARTED _1/21/15 COMPLETED _1/21/15

WELL NUMBER P-8

PROJECT NAME _Methane Probes

PAGE 1 OF 1

PROJECT LOCATION _Former Bethel-Danebo Landfill

GROUND ELEVATION _399.69 ft MSL HOLE SIZE _5"

DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic AT TIME OF DRILLING _--
LOGGED BY _Eric Tuppan CHECKED BY _EJT AT END OF DRILLING _--—-
NOTES _Completed methane probe in boring AFTER DRILLING _---
wl x
n_ (=)
. |o
T | FE & |9 |F,
o £ 4 g % 8 % o] MATERIAL DESCRIPTION WELL DIAGRAM
o )
a =2 el > 5
P hd Casing Top Elev: 399.76 (ft)
0 Casing Type: Brass Valve
FILL: Silty clay topsoil with coarse gravel; dark brown (10YR, 3/3); damp.
| | CC | 100 308.7 Concrete
@1-2": Pit run gravel, 4" - 5" with some clay. Surface Seal
| 1 - -1 & 1/2"PVC
WOODWASTE: with clay, damp; poor recovery through interval because Blank (?asmg
of soft material. Bentonite
| ] Seal
RC | 47 15" Borehole
B _ 4| t06.5
" Washed Pea
5 | Gravel
| 55 394 R P .
i ] oL (CL) CLAY: very dark gray (2.5Y, N3/); moderate plasticity fines; damp. B g{gzg.\/s?o\t’!th
6.5 393.2

Bottom of borehole at 6.5 feet.




PROBE DETAILS

Reviewed by: EJT

Date:

2/4/15

Project Number: LNC-005-001 Boring/Well No.: P8-L.C2015
Client Name: Lane County-Waste Management Top of Brass Valve: 399.76
Project Name: Methane Probe Installation Ground Surface Elev.: 399.69
Location: Former Bethel-Danebo Landfill Installation Date: 1/21/15
Driller: Cascade Drilling Permit/Start Card No.: N/A
Py = EXPLORATORY BORING
a8 o E A. Total depth: 6.5 ft.
ol s w = . .
Qx e = B. Diameter 5 in.
0.32 400.01 Drilling method: Sonic
=~ .
_ :{ m 0.25 399.76 | WELL CONSTRUCTION
t Gi 'v‘» A7) 15 3982 | C- Well casing length: 6.0 ft.
ry Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
D E. Well screen length: 2.0 ft.
Well screen type: PVC
I Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.5 ft.
H. Surface seal material: Concrete
J I. Annular seal thickness: 2.0 ft.
C K // 35 396.2 | J. Annular seal material: Bent. Chips
a ¥ e 38 3959 | K- Filter pack seal thickness: N/A ft.
R L. Filter pack seal material: N/A
- M. Sand pack thickness: 2.5 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: 0.5 ft.
Z"_ P. Bottom material: Slough
M E iy Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
(Rt 5.8 3939 |NOTES:
J Ft : 5.9 393.8 |Probes completed with gas-rated brass valves
{ ORI 6.0 3937 [secured onto the top of blank PVC casing with
| 0:: ///////@ 6.5 393.2 [teflon tape.
|¢—B—>|
Installed by: Eric Tuppan

W:\LNC\BDL\Drilling\P-8 Probe Detail.docx\ET
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TUPPAN CONSULTANTS LLC
460 SECOND STREET, SUITE 103
LAKE OSWEGO, OREGON 97034
TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division

PROJECT NUMBER _LNC-001-005

DATE STARTED _1/21/15 COMPLETED _1/21/15

WELL NUMBER P-9

PROJECT NAME _Methane Probes

PAGE 1 OF 1

PROJECT LOCATION _Former Bethel-Danebo Landfill

GROUND ELEVATION _403.69 ft MSL HOLE SIZE _5"

DRILLING CONTRACTOR _Cascade Dirilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic V AT TIME OF DRILLING 6.00 ft / Elev 397.69 ft
LOGGED BY _Eric Tuppan CHECKED BY _EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING _---
w X
& x > |o
E_| FW ¥ To
Le ws > % o MATERIAL DESCRIPTION WELL DIAGRAM
a oS O |-
=4 8 0]
P hd Casing Top Elev: 403.69 (ft)
0 Casing Type: Brass Valve
FILL: Silty clay fill with angular pieces of rock; brown (10YR, 4/3); damp.
CC | 100 Concrete
B N Surface Seal
| 1 1/2"PVC
@1-2": very dark brown (10YR, 2/2); clayey with 2-3" pieces of angular rock. Blank Casing
Bentonite
B _ 400.7 Seal
WOODWASTE: with gray, fine sand; poor recovery through interval because
soft; chunk of wood blocked off core bit; wood in shoe had slight cresote smell. g -
-+ 145" Borehole
[ JJRC| 23 “ t07.0
" Washed Pea
5 | Gravel
1 1/2" PVC with
| ] 0.020" slots
396.7]"

Bottom of borehole at 7.0 feet.




PROBE DETAILS

Project Number: LNC-005-001

Client Name:
Project Name:
Location:

Driller:

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P9-1L.C2015
Top of Brass Valve: 403.69
Ground Surface Elev.: 403.43
Installation Date: 1/21/15
Permit/Start Card No.: N/A

82 3¢
Q og HYe
w N 0.43 403.86
1. |:{ CO M o1z 403.69
rYy G||: ~ =
v v @y 14 402.0
A
D ]
__/J>.
I
" v
) /R L 400.0
v
Al % T[] 35 399.9
g R == bR
B —
ViR ss 397.9
v | FRsmopa 56 397.8
v TRt A 396.4
' N
! ol V//////®
|e—B——|
Installed by: Eric Tuppan

Reviewed by: EJT

Date:

2/4/15

EXPLORATORY BORING

A. Total depth: 7.0 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 5.74 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.4 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 2.0 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 3.6 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material: —
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:LNC\BDL\Drilling\P-9 Probe Detail.docx\ET




TUPPAN CONSULTANTS LLC WELL NUMBER P-10
460 SECOND STREET, SUITE 103 PAGE 1 OF 1
LAKE OSWEGO, OREGON 97034

TELEPHONE: (503) 675-1335

CLIENT _Lane County - Waste Management Division PROJECT NAME _Methane Probes
PROJECT NUMBER _LNC-001-005 PROJECT LOCATION _Former Bethel-Danebo Landfill
DATE STARTED _1/21/15 COMPLETED _1/21/15 GROUND ELEVATION 402.95ft MSL HOLE SIZE 5"
DRILLING CONTRACTOR _Cascade Drilling GROUND WATER LEVELS:
DRILLING METHOD _Sonic AT TIME OF DRILLING _---
LOGGED BY _Eric Tuppan CHECKED BY EJT AT END OF DRILLING _---
NOTES _Completed methane probe in boring AFTER DRILLING ---
L x
n_ (=)
. |O
T | FE & |9 |F,
& £ 4 g % 8 % 9 MATERIAL DESCRIPTION WELL DIAGRAM
o )
e sS2 el > &
P hd Casing Top Elev: 402.82 (it)
0 Casing Type: Brass Valve
SILTY CLAY: dark reddish brown (5YR, 3/4); moderate plasticity fines;
CcC | 100 roots and grass at surface; some pebbles and coarse sand grains; damp to Concrete
B i moist. Surface Seal
1/2" PVC
B N Blank Casing
Bentonite
B i Seal
RC | 71 5" Borehole
- b L] Y] toB.d
5 s
Washed Pea
5.4 397.6|- ] Gravel
SHT (ML) SANDY SILT: dark grayish brown (2.5Y, 4/2); fine sand, crumbles Y e T
- - ML when crushed with fingers; some iron oxide stain; damp. =1 1/2" PVC with
11.16.5 396.5]. - -] 0.020" slots

GENERAL BH / TP / WELL - GINT STD US.GDT - 2/3/15 14:57 - W:\GINT-BACKUP\PROJECTS\BETHEL DANEBO-METHANE BORINGS.GPJ

Bottom of borehole at 6.5 feet.




Project Number:
Client Name:
Project Name:
Location:

Driller:

PROBE DETAILS

LNC-005-001

Lane County-Waste Management

Methane Probe Installation

Former Bethel-Danebo Landfill

Cascade Drilling

Boring/Well No.: P10-L.C2015
Top of Brass Valve: 402.82
Ground Surface Elev.: 402.95
Installation Date: 1/21/15
Permit/Start Card No.: N/A

cw =
22 &
Q og Y&
o~ x 0.20 403.15
1. |:{ CO M o3 402.82
A G NI = .'_
~ | 8y 10 402.0
A
D ]
__/J>.
I
" v
) /R 399.0
v
Al % o [RnE| 45 398.5
A
M E
! 6.5 396.5
4 I 6.6 396.4
F N
Vol
|«—B——|
Installed by: Eric Tuppan
Reviewed by: EJT
Date: 2/4/15

EXPLORATORY BORING

A. Total depth: ~6.5 ft.
B. Diameter 5 in.
Drilling method: Sonic
WELL CONSTRUCTION
C. Well casing length: 6.45 ft.
Well casing material: Sch 40 PVC
D. Well casing diameter: 0.5 in.
E. Well screen length: 2.0 ft.
Well screen type: PVC
Well screen slot size: 0.020 _in.
F. Well sump/end cap length:  0.10 ft.
G. Surface seal thickness: 1.0 ft.
H. Surface seal material: Concrete
I. Annular seal thickness: 3.0 ft.
J. Annular seal material: Bent. Chips
K. Filter pack seal thickness: N/A ft.
L. Filter pack seal material: N/A
M. Sand pack thickness: 2.5 ft.
N. Sand pack material: Pea Gravel
O. Bottom material thickness: _— ft.
P. Bottom material: —
Q. Vault box type: 10" diam.
Well centralizer depths: — ft.
NOTES:

Probes completed with gas-rated brass valves
secured onto the top of blank PVC casing with
teflon tape.

W:\LNC\BDL\Drilling\P-10 Probe Detail.docxX\ET




Device ID Date/Time CH4 C02 02 Balance |%LEL
GEM™5000; G5V1_11_16;

LSGAM:6_0_20140529;

{59440679217} % % % % %
Probe001 1/29/2015 13:16 1.6 3.3 17.9 77.2 32
probe002 1/29/2015 13:20 42.8 25.2 0.6 31.4|>>>>
Probe003 1/29/2015 13:25 11.3 12.6 0.9 75.2|>>>>
Probe004 1/29/2015 13:29 17.6 24.4 1.8 56.2|>>>>
Probe005 1/29/2015 13:34 0 5.1 15.6 79.3 0
Probe006 1/29/2015 13:39 25.1 9.5 0.5 64.9|>>>>
Probe007 1/29/2015 13:47 0 0.1 21.5 78.4 0
Probe008 1/29/2015 13:52 0 4.3 14.2 815 0
LPO8VPL8 1/29/2015 13:56 0 2.2 19.1 78.7 0
LPO7VPL7 1/29/2015 14:00 0 0.5 21.1 78.4 0
Probe009 1/29/2015 14:07 46.8 10.5 0.4 42.3]>>>>
Probe010 1/29/2015 14:12 11.2 6.4 4.1 78.3|>>>>
LC14-07s 1/29/2015 14:23 21.8 13.5 0 64.7|>>>>
LC14-07d 1/29/2015 14:29 20.9 15.2 0.2 63.7|>>>>




Init. Static |Adj. Static |Init. Diff. |Adj. Diff. |Init. Gas [Adj. Gas

Press. Press. Press. Press. Temp. Temp. Init. Flow |Adj. Flow |Init. Power
inches inches inches inches

H20 H20 H20 H20 DegF DegF SCFM SCFM BTU
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A




Baro. Gas Pod [Gas Pod
Adj. Power |Press. Sys. Press. [Type Value Cco H2S S02 NO2
inches

BTU inches Hg [H20 ppm ppm

N/A 29.79|N/A N/A N/A O[N/A N/A
N/A 29.79|N/A N/A N/A 4IN/A N/A
N/A 29.79|N/A N/A N/A 1(N/A N/A
N/A 29.79|N/A N/A N/A 10|N/A N/A
N/A 29.78|N/A N/A N/A O[N/A N/A
N/A 29.79|N/A N/A N/A 44(N/A N/A
N/A 29.79|N/A N/A N/A O[N/A N/A
N/A 29.78|N/A N/A N/A O[N/A N/A
N/A 29.78|N/A N/A N/A O[N/A N/A
N/A 29.78|N/A N/A N/A O[N/A N/A
N/A 29.78|N/A N/A N/A 12|N/A N/A
N/A 29.78|N/A N/A N/A 8|N/A N/A
N/A 29.79|N/A N/A N/A 1(N/A N/A
N/A 29.79|N/A N/A N/A O[N/A N/A




CL2 H2 HCN Inst-Tech |Latitude |Longitude |Altitude [UTC SatsUsed
LMH ft
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A
N/A LOW N/A N/A_ N/A N/A N/A N/A N/A




Serial Ambient- |Precipitati

Herror Verror HDOP Status FLD-Tech |DL-Tech |Number |Temp on

m m
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk (502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0
Don Don

N/A N/A N/A N/A Strunk Strunk G502535 42 0




Wind- Wind- Anemome Anemome Temp. GA
Speed Direction |terVel. PeakCH4 |PeakCO2 |ter Flow |Min0O2 Mode Rel. Press.
inches
m/s % % m3/hr % DegF H20

W N/A N/A N/A N/A N/A N/A 0.03
W N/A N/A N/A N/A N/A N/A 0.02
W N/A N/A N/A N/A N/A N/A 1.15
W N/A N/A N/A N/A N/A N/A 0.04
W N/A N/A N/A N/A N/A N/A 0.02
W N/A N/A N/A N/A N/A N/A 0.05
W N/A N/A N/A N/A N/A N/A 0.03
W N/A N/A N/A N/A N/A N/A -0.01
W N/A N/A N/A N/A N/A N/A -0.02
W N/A N/A N/A N/A N/A N/A -0.02
W N/A N/A N/A N/A N/A N/A 0.02
W N/A N/A N/A N/A N/A N/A 0
W N/A N/A N/A N/A N/A N/A 0.7
W N/A N/A N/A N/A N/A N/A 0.73
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9999999 9999999 ) 9999
9999999 9999999 ) 9999
9999999 9999999 ) 9993
9999999 9999999 ) 9999
9999999 9999999 ) 9999
9999999 9999999 ) 9993
9999999 9999999 ) 9999
9999999 9999999 ) 9999
9999999 9999999 ) 9993
9999999 9999999 ) 9999
9999999 9999999 ) 9999
9999999 9999999 ) 9993
9999999 9999999 ) 9999
9999999 9999999 ) 9999
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