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SCS ENGINEERS

January 30, 2007
File No. 02199312.01

Mzr. Johnny Beal
Solid Waste Specialist
Wake County

PO Box 550

Raleigh, NC 27602

Subject:  Landfill Gas Monitoring Probe Installation — January 10 throuigh
North Wake County Landfill — Raleigh, North Carolina

Dear Johnny:

SCS Engineers, PC (SCS) is pleased to present the attached record documentation for the
landfill gas (LFG) monitoring probes installed at the North Wake County Landfill (Solid
Waste Permit No. 92-09). On January 10 through 11, 2007, Bedford Well Drilling installed
nine LFG monitoring probes along portions of the east and west boundaries of the Unlined
Closed Cell at the subject site. The LFG monitoring probes were installed in accordance
with the Proposed Landfill Gas Monitoring Network Report, revised 4/11/06, and
NCDENR’s correspondence to Wake County, dated 10/25/06. Additional information
regarding the basis for the probe locations and depth was included in SCS’ memorandum,
dated 1/4/07, which is attached for reference. The probes will be used to monitor subsurface
LFG quality and pressure at the Facility Permit Boundary adjacent to the Unlined Closed
Cell.

The new probe identified as M-6R serves as a replacement for probe M-6, which was
destroyed by Mallinckrodt personnel during a brush clearing operation in August 2006. The
new probe M-6R was relocated to the west to be within the chain-link fence as compared to
the location of the former probe M-6. These 9 LFG monitoring probes are being
incorporated into the LFG monitoring network and effectively replace the 104 temporary
LFG monitoring probes, which were abandoned on January 10 through 12, 2007 in
accordance with NCDENR guidelines. SCS’ correspondence dated 1/25/07 documenting
the temporary LFG monitoring probe abandonment was previously forwarded to the County
and NCDENR.

The as-built locations for LFG monitoring probes M-19 through M-26 and M-6R were
surveyed by TWT on 1/24/07, and the table developed by TWT presenting the coordinates
and elevations for these probes is attached. Also, the well construction diagrams for the 9
new LFG monitoring probes are attached. A drawing of the surveyed as-built locations for
the LFG monitoring probes based on the TWT survey data is also included.
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Environmental Consultants 3229 Anderson Highway 804 598-9480
' Suite 100 FAX 804 598-9485
Powhatan, VA 23139-7308 www.scsengineers.com

January 4, 2007
File No. 02199312.01

" MEMORANDUM

TO: Johnny Beai, Wake County
Dan LaMontagne, Wake County

FROM: Bob Dick, SCS Engineers
Brandon King, SCS Engineers

SUBJECT: Installation of LFG Monitoring Probes and Decommissioning Temporary
Geoprobes at the North Wake County Landfill — Raleigh, North Carolina

A network of permanent LFG monitoring probes around the Closed Landfill is required by
15 NCAC 13B .1626{4)(b) to monitor LFG migration. The number and location of these
probes is dependent on several factors including local geology, depth of waste, and the size
of the landfill. The Proposed Landfill Gas Monitoring Network Report dated April 11, 2006
documents the installation of 7 additional LFG monitoring probes per Figure 3 to be
installed around the perimeter of the Closed Unlined Cell at the North Wake Landfill. After
NCDENR approved the Plan, SCS evaluated the probe spacing in the northwest quadrant
and is recommending the County install one additional monitoring well (for a total of 8) to
provide better coverage where the waste footprint is nearest to the property line. In addition
to these 8 new additional LFG monitoring probes, a replacement probe (M-6R) should be
‘installed along the eastern property boundary. Mallinckrodt personnel destroyed LFG probe
M-6 during a brush clearing operation in August 2006.

In accordance to the Gas Remediation Plan for the Closed North Wake Landfill dated
November 2001 by Camp Dresser & McKee Inc., methane migrated through a severely
weathered granite layer that is overlain by a reddish-brown clayey silt layer above the
granite, which prevented the gas from migrating upward. The porous nature of the
weathered granite allows a concise pathway for subsurface LFG migration. Based on the
average depth to groundwater of about 30 feet along the western boundary and about 20 feet
along the eastern boundary, we propose to install each of the 9 new wells to a depth of 40
feet maximum (or 3 feet below where groundwater is encountered).

We have attached a typical detail for the permanent LFG monitoring probes. The proposed
LFG probe locations will be staked prior to drilling.

Please contact SCS if you have questions or require additional information.

Attach.
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5258 Arcoran Loy NORTH WAKE COUNTY LANDFILL |LFG MONITORING WELL

Suite 100
Powhatan, VA 23139 RALEIGH' NC M-19
804 598-59480 FAX 804 538-9485 Prolect No. 02199312.01 Page 1 of 1

BORING LOG

Depth
in
Feat

DESCRIPTION REMARKS

SAMPLES
RECOVERED
PID
GROUNDWATER
USCS

Congcrete, Steel Cover

Bentonite
Mostly brown sandy clay (0-17
feet). No bedrock encountered.

l— Washed Aggregate

Perf, PVC (13 fi. total)

[~ Depth to Water = 16 feet

Terminated at 17 feet

26 m—

31—

33—
7. pu—

35—

Drilling Company: Bedford Wall Drilling Date Started: 1111/2007 Time Started: NA
Date Ended: 1/41/2007 Time Ended: NA
Drilling Method: Air Rotary Auger Boring Diameter: B-inch Elevation: 2374
Well Diameter: 1.0-inch Total Depth: 17.0 feet
Logged By: B. King Casing Material: SCH 40 PVC
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o Ao o NORTH WAKE COUNTY LANDFILL | LFG MONITORING WELL

Feam, 21 | RALEIGH, NC W20

304 598-9480 FAX 804 598-0485 Prolect No. 02199312.01 Page 1 of 1
BORING LOG

Depth
in
Feet

USCs

DESCRIPTION REMARKS

SAMPLES
RECOVERED
GROUNDWATER -

PID

Concrete, Steel Cover
Bentonite
Brown sandy clay (0-9') to grey

hard granite (9-15') to weathered
granite {15-41.5).

Washed Aggregate

Depth to Water = Not Encountered

Perf. PVC (35 ft. total)
Terminated at 41.5', well at 40 feet

60—
62—
ga— -
66—

68 ——t

70 —

Drilling Company: Bedford Weil Drilling Date Started: 1M10/2007 Time Started: NA
Date Ended: 1M10/2007 Time Ended: NA
Drilling Method: Air Rotary Auger Boring Diameter: B-inch Elevation: 262.3
Well Diameter: 1.04inch Total Depth:  41.5 feet
Logged By: B. King Casing Materiai: SCH 40 PVC
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3229 Andarson Highway NORTH WAKE COUNTY LANDFILL LFG MONITORING WELL

Suite 100
Powhatan, VA 23139 RALEIGH, NC M-21
804 598-9480 FAX 804 598-9485 Project No. 02199312.01 ' Page 1 of 1

BORING LOG

Dapth
in
Feet

DESCRIPTION REMARKS

SAMPLES
RECOVERED
PID
GROUNDWATER
uscs

Concrete, Steel Cover

Bentonite Mostly brown and red sandy

clay (0-41 feet). No bedrock
encountered.

Washed Aggregate

. Depth to Water = Not Encountered
Perf. PVC {30 ft. total)

Terminated at 41.5', well at 41 feet

64—

68—t

70—

Drilling Company: Bedford Well Drilling Date Started: 1/10/2007 Time Started: NA
Date Ended: 1/1012007 Time Ended: NA
Drilling Method: Air Rotary Auger Boring Diameter: B-inch Elevation: 2649
Well Diameter: 1.0-inch Total Depth:  41.5 feet
Logged By: B. King Casing Material: SCH 40 PVC




! Envonnerial Consultants NORTH WAKE COUNTY LANDFILL |  LFG MONITORING WELL

3229 Anderson Highway

L - RALEICH, NC w2z

804 598-9480 FAX B04 598-9485 Project No. 02199312.01 Page 1 of 1
BORING LOG

Depth
in
Feet

DESCRIPTION REMARKS

SAMPLES
RECOVERED
GROUNDWATER
uscs

PID

Concrete, Steel Cover

Bentonite Mostly brown and red sandy clay

{0-40 feet). No bedrock
encountered.

—\Vashed Aggregate

Perf. PVC (30 ft. total}

Depth to Water = 41.5 feet

Terminated at 43 feet

60—
62—
64—
€6 —

68 met

70—

Drilling Company:  Bedford Well Drilling Date Started: 110/2007 Time Started: NA
Date Ended: 110/2007 Time Ended: NA
Drilling Method: Air Rotary Auger Boring Diameter: 8-inch Elevation: 269.7
Well Dlameter: 1.0-inch Total Depth:  43.0 feet
Logged By: B. King Casing Material: SCH 40 PVC
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3229 Anderson Highway NORTH WAKE COUNTY LANDFILL LFG MONITORING WELL

Suite 100
Powhatan, VA 23139 . RALEIGH, NC M-23
804 598-948Q0 FAX 804 598-9485 Project No. 02199312.01 Page 1 of 1

BORING LOG

Depth
in
Feet

DESCRIPTION REMARKS

SAMPLES
RECOVERED
PID
GROUNDWATER
USCs

Concrete, Steel Cover

Bentonite Mostly brown and red sandy
clay {0-40 feet). No bedrock
encountered.

= Washed Aggregate

Depth to Water = Not Encountered

Perf. PVC (30 ft. total)

Terminated at 40 feet

58 —i

62—
64—
66—
68 —

70—

Driling Company:  Bedford Well Drilling Date Started: 1/11/2007 Time Started: NA
' Date Ended: 1/11/2007 Time Ended: NA
Drilling Method: Alr Rotary Auger Boring Diameter: 8-inch Elevation: 268.6
Well Diameter: 1.0-inch Total Depth:  40.0 feet
Logged By: B. King Casing Material: SCH 40 PVC .




5229 Andarson Highucy NORTH WAKE COUNTY LANDFILL | LFG MONITORING WELL

Suite 100
Powhatan, VA 23135 RALE'GH, NC M-24
804 598-9480 FAX 804 598-9485 Project No. 02199312.01 ‘ Page 1 of 1
BORING LOG &
a g
D?Eth ol =
o | w e
Feet a1 > =
2|8 3|8
slujo|lzla DESCRIPTION REMARKS
wlelo |Gl S
Concrete, Steel Cover
Bentonite
Mostly red clay (0-25 feet).
Grey granite (25-40 feet)
= VWashed Aggregate
Depth to Water = Not Encountered
Perf. PVC (30 ft. total)
Terminated at 40 feet
48—
50 am—
52 ——
© 54—
56 —d]
58—
60—
62—t
64—
66—t
65 m—
70—
Drilling Company:  Bedford Well Drilling Date Started: 11172007 Time Started: NA
. Date Ended: 11 W2007 Time Endad: NA
Drilling Method: Air Rotary Auger Boring Diameter:  8-inch Elevation: 2720
Well Diameter: 1.0-Inch Total Depth:  40.0 feet
Logged By: B. King Casing Materlal: SCH 40 PVC




3250 Arderson tighway NORTH WAKE COUNTY LANDFILL | LFG MONITORING WELL

Suite 100
Powhatan, VA 23139 ' ‘ RALEIGH, NC M-25
804 598-9480 FAX 804 598.9485 Proiect No. 02199312.01 Page 1 of 1
BORING LOG @
=
Depth a <
in w | g
Fest ol I~ 4
ol 8 0 .
Zlalelz|a DESCRIPTION REMARKS
site|]Ele]3
Concrete, Steel Cover
Bentonite Mostly brown sandy clay (0-20
feet). No bedrock encountered.
Washed Aggregate
Perf. PVC (15 ft. total}
|
Depth to Water = 18 feet
Terminated at 20 feet
26—
27—
25—
2 me
20—
31—
32
33—
34 —
35—
Drilling Company: Bedford Well Drilling Date Startad: 1111/2007 Time Started: NA
Date Ended: . 11172007 Time Ended:  NA
Drilling Methad: Air Rotary Auger Boring Diameter: 8-Inch Elevation: 230.0
Well Diameter: 1.0-inch Total Depth:  20.0 feet
Logged By B. King Casing Material: SQH 40 PVC




i NORTH WAKE COUNTY LANDFILL | LFG MONITORING WELL

Suite 100
Pawhatan, VA 23139 RALEIGH, NC M-26
804 598-8480 FAX 804 598-9485 Prolect No. 02189312.01 Page 1of 1
BORING LOG i
et
Depth B £
in o | 5 g
Feat wils z
[ ] 8 7]
o Z|lole|2|8 DESCRIPTION REMARKS
] dqlel]lz|o6]S
[opu—
= Concrete, Steel Cover
i p—
2] _
- Bentonite
3—_ Mostly brown sandy clay (0-15
4— feet). No bedrock encountered.
5—1
5
7—
8 —
9]
0 - e Perf, PVC (15 ft. total)
= \Washed Aggregate
A Depth to Water = 13 feet
Terminated at 15 feet
21—
22 e
23—
24—
25 —
26 —
27
28 —
28 —
30 —
31—
32 ]
33—
34—
35—
Drilling Company: Bedford Well Drilling Date Started: 111/2007 Time Started: NA
Date Ended: 11172007 Time Ended:  NA
Drilling Method: Air Rotary Auger Baring Diameter: 8-inch Elevation: 227.0
Well Diameter: 1.0-Inch Total Depth: 15,0 feet
Logged By: B. King Casing Matenal: SCH 40 PVC
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3229 Anderson Highway NORTH WAKE COUNTY LANDFILL LFG MONITORING WELL
Suite 100 ) ' ’
Powhatan, VA 23139 RALEIGH, NC M-6R
804 598-9480 FAX 804 598-9485 Project No. 02199312.01 Page 1 of 1
BORING LOG x
Depth a y
in n E g
Feet il I z
. 218 8 8
Zl2leiz|2 DESCRIPTION REMARKS
78 4 I NN B=]
Concrete, Steel Cover
Bentonite Mostly brown sandy clay (0-25
feet). No hedrock encountered.
Washed Aggregate
L—w Perf, PVC (20 ft. total)
17-—_
18—_
19— ] Seott ) :
— — epth to W. =
20— ] A p ater = 20 feet
21—t —
22— —
23—t —
24—
25— Terminated at 25 feet
26—
-
2?1
28—
29—
30—
31—
32—
33—
34—
35—
Drilling Company: Bedford Well Drilling Date Started: 1/11/2007 Time Started: NA
Date Ended: 1/11/2007 Time Ended: NA
Drllling Method: Air Rotary Auger Boring Diameter: 8-inch Elevation: 230.8
Waell Diameter: 1.0-inch Total Depth: 25.0 feet
Logged By: B. King Casing Material: SCH 40 FVCG
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TavLor WiseMAN & TAYLOR

ENGINEERS | SURVEYORS | SCIENTISTS
3500 Regency Parkway | Suite 160 | Cary, NC 27518
919.297.0085 tel | 919.297.0090 fax | www.taylorwiseman.com

North Wake Unlined Landfill (Celi E)

LFG Monitoring Probes

TWT # 70310.0004.02

Surveyed: January 24, 2007

Daturn: NAD83 (86 Adjustment) / NGVD29
Units: US Survey Feet

LFG Top Ground.
Probe ID | Northing | Eastin Case Elevation
M-6R 7871591 | 2126824.9 233.44 230.8
M-19 786879.2 | 2125812.7 240.07 237.4
M-20 787063.1 | 2125733.5 265.02 262.3
M-21 7872225 | 21257186 | 267.36 264.9
M-22 | 7874469 | 2125734.5 27228 | 2697
M-23 787927.2 | 2125721.3 271.54 268.6
M-24 7882116 | 2125857.0 274.96 2720
M-25 786999.2 | 21267749 232.62 230.0
M-26 786741.2 | 2126686.1 228.72 227.0

- Survey Notes:

1) The survey points above are referenced to the exustmg landfill control datum,
Monuments NWLF-3 and NWLF-2. '

Survey Certification:

I, Chad T. Howard, hereby certify that the coordinates shown above

are accurate to best of my knowledge, information and belief.

Witness my seal and signature dated this 24th day of January 2007, AD
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