McGill

ASSOCIATES

September 13, 2010

Ms. Elizabeth S. Werner

Solid Waste Section — Permitting Branch Hydrogeologist

North Carolina Department of Environment and Natural Resources
Raleigh Regional Office

1601 Mail Service Center

Raleigh, North Carolina 27699-1601

RE: Landfill Gas Monitoring Plan and
Landfill Gas Assessment and Remediation
Plan
Francis Farm Landfill, Permit Number 44-03
Haywood County, North Carolina

Dear Ms. Werner:

On behalf of Haywood County, please find enclosed the Landfill Gas Monitoring Plan
and the Landfill Gas Assessment and Remediation Plan for the closed Francis Farm Landfill.
The plans have been completed in response to the Facility Compliance Audit Report conducted
on July 21, 2010.

The Landfill Gas Monitoring Plan is a stand alone document that includes standard
operating procedures for sampling the landfill gas probes, a site map locating the existing and
proposed monitoring probes, calibration procedures, a standardized data collection sheet, and a
contingency plan for managing landfill gas exceedences. Additionally, a Landfill Gas
Assessment and Remediation Plan has been prepared to describe steps that have been taken to
remediate landfill gas exceedences and to outline steps that will be taken to further assess the
landfill gas exceedences. A detailed schedule of implementation has also been included in the
plan.

Haywood County has already taken several steps to address the issues outlined in the
audit report and is committed to completing the outlined assessment. We look forward to
working with you to address the concerns outlined in the audit report regarding landfill gas
exceedences at the Francis Farm Landfill. Please let us know if you have additional questions or
if you require additional information.

Engineering e Planning  Finance
MeGill Associates, P.A. + P.O. Box 2239, Asheville, NC 28802 « 33 Broad Street, Asheville, NC 28801

828-252-0575 + Fax: 8§28-252-2518



Ms. Elizabeth Werner
September 13, 2010

Page 2
Sincerely,
McGILL ASSOCIATES,
JEFFREY R. BISHOE/PE
Director of Solid Waste Services
Enclosures
e David Cotton, Haywood County Manager, w/encl.

Marty Stamey, Haywood County Assistant County Manager, w/ encl.
Stephen King, Haywood County Solid Waste Director, w/encl.
Andrea Keller, NCDENR Solid Waste Section, w/encl.
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1.0 Introduction

The Trancis Farm Landlill, Permit No, 44-03, is located in Haywood County, North
Carolina on I'rancis Farm Road, (5.R. 1802), Waynesville, North Carolina. The l'rancis I'arm
Landfill began operation in the early 1970°s and was operated as Haywood County’s primary
MSW landfill through 1994. The facility was officially closed per a Closure Certitication
prepared by RCF, Inc. Hazelwood, North Carolina dated September 14, 1994 and submitted to
the North Carolina Department of Environment and Natural Resources (NCDENR). The
original Permit for Closure was issued on December 13, 1995, The facility encompasses
approximately 33.1 acres as shown on the Landfill Gas Asscssment and Remediation Plan
Drawing (Figure 1), included as Appendix 1. Within the Facility Boundary, in addition to the
closed landfill, Ilaywood Counly Schools operates a maintenance/ bus garage facility. The
Maintenance/ Bus Garage Tacility includes a mainienance/ bus garage building, equipment
storage building, and maintenance storage building. The Mainienance Building consists of
offices, carpentry shop and bus maintenance facility.

The Maintenance/ Bus Garage Building is cquipped with a methane gas moniloring
system and a gas venlilation system constructed below the concrete building slab. The methane
gas monitoring system continuously monilors for methane gas at three (3) strategic locations
within the building, including the base of the mezzanine stairs, the hallway of the office area, and
the Carpentry Shop. The system is operated and maintained by the Haywood County School
System staff. The system is calibrated once a month. The moniloring system sounds an alert
horn il the methane gas readings arc detected above 25 percent of the lower explosive limit of
methane gas. The below-slab ventilation system was installed as part of the original construction
of the building. Based on our discussions with staff, the system consists of a network ol pipes
tied to the gravel foundation of the building within the bus maintenance portion of the building,
which is connected to an exhaust blower. The exhaust blower exhausts air to the outside of the
building on the west side.

The facility property is bounded by private property utilized for residential and
agricullural uses. The closest residential structure is located on the Slephens property,
approximately 340 leel o the south of the facility property line.

2.0 Regulatory Compliance

The Francis F'arm Landfill operates under the Permit for Closure with a most recent
revision dated May 23, 2006. The Landfill Gas Monitoring Plan was developed to comply with
the following Methane Gas Remcdiation Conditions section of the Permil [or Closure. This
seclion has been included below.

(8) The owner or operator shall maintain and operate the gas monitoring system o
ensure thal:

(a) The conceniration ol methane gas generated by the facility does not exceed 25
percent ol the lower explosive limit for methane in facility structures
(excluding gas control or recovery system components); and

(b) The concentration of methane gas does notl exceed 100 percent of the lower
cxplosive limit for methane at the facility properly boundary.

Landfill (raz Asscsament and Remediation Plan
Frineis Farm Tand il
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(9) If methane gas levels exceeding these limils are detecled, the owner or operator
must take all steps necessary to meet the standards established in condition 8.
Methane gas remediation plans approved by the Division are described in the Tist
of Approved Documents, Attachment 1, Part C of the Permit for Closure.

"Lower Explosive Limit" (LLEL) is defined as the lowest percent by volume of a mixture of
explosive gases which will propagate a lame in air at 25° C and aimospheric pressure.

The North Carolina Departiment of Environment and Natural Resources (NCDENR),
Solid Waste Scction (SWS) performed a Facility Compliance Audit Report on July 21, 2010,
The report was mailed to Haywood County on July 26, 2010, In the audil report, the SWS
required that a Landfill Gas Assessment Plan be prepared and submitted to the SWS. Taywood
Countly has enlisled the services of MeGill Associates, P.A. to prepare and carry out the
Assessmenl Plan. Tn addition, since there have been exccedences of mcthane gas in the
monitoring probes, a Landfill Gas Remediation Plan has also been prepared and included in this
document.

3.0 Landfill Gas Assessment Plan

The proposed Landfill Gas Asscssment Plan outlines a detailed approach to evaluate the
methane gas migration at the Francis Farm Landfill. An informed cvaluation is difficult at this
time because of the lack of available data. Parl of the Assessment Plan will be to further
investigate existing conditions at the landfill. This investigation will include an in-depth review
of available record data, field surveys and potential [ield excavalions to verily locations and
construction details. "I'he plan also includes installation of additional methane monitoring probes
and an increase in the gas monitoring frequency during the assessment period.

The Land[ill GGas Assessment Plan will comprise of the following components:

3.1 Assessment Monitoring Plan

The compliance monitoring locations were developed based on the relationship of solid
wastc disposal arcas to property lines and adjacent landfill structures. The spacing of the
monitoring probes is between 300 and 600 feet. The Irancis Farm Landfill was not constructed
with an impermeable base lincr system and cap system. There may be a chance for landfill gas
migration through the permeable in sifn soils. The migration of landfill gas is induced by
pressure gradients, The landfill gas will move from arcas of high pressurc to those of low
pressure following the path of least resistance. The landfill gas generally migrates vertically until
it reaches the landfill cap, where il may begin to Now horizontally. This oceurs until it finds a
pathway out through the permeable in sifir soils. As the landfill gas migrates it will fill the void
created by the monitoring point’s gravel backfill whereupon a land[ill gas detection device will
detect and read the level of pas concentration.

| amadfill Cias Assessment smd Bermediation Plun
Framcis Farm Land il
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The existing gas monitoring system includes six (6) methane monitoring probes spaced
along the northern, eastern, and southern reaches of the waste area. The probes consist of 1-inch
PVC capped pipe enclosed by a metal cnelosure with locking metal cap. The PVC pipe is
equipped with a quick coupler lor use with the landfill gas analyzer. The actual construction
details for these original probes are not available.

In addition, the County monitors five (5) specilic points within the three (3) existing on-
site buildings. The five (5) points are identified with a small plastic sign at cach location within
the buildings. There arc three (3) locations within the Maintenance Building, one location in the
Equipment Storage Building, and onc location in the Maintenance Siorage. These eleven
monitoring locations define the existing compliance monitoring points for the landfill and arc
shown on the Land(ill Gas Assessment and Remediation Plan Drawing (Figure 1), included as
Appendix 1.

As part of the Assessment Plan, Haywood Counly proposes to install six (6) new landfill
gas monitoring probes along the northern, southern and weslern reaches of the waste area.
Currently, there arc no landfill gas monitoring probes on the west side of the landfill. These
proposed probes are also shown on Figure 1. A detail of the typical proposed landfill gas
monitoring probe is shown in Appendix 2. ‘The new probes will be installed by on or about
November 15, 2010, Following the installation, these probes will be utilized for the Landfill Gas
Assessment Monitoring Plan and also included into compliance points in the Landfill Gas
Monitoring Plan. In addition, one of the original methane probes, MM-8, will be re-established
at the time of installation of the new probes.

Table | lists the existing and proposed landfill gas compliance moniloring locations for
the Francis Farm Land[ill.

Table 1 —Land[ill Gas Compliance Monitoring Locations

Compliance Point Deseription

MM-1 Monitoring Probe along northern property line

MM-2 Monitoring Probe along northern property line

MM-3 Monitoring Probe along northern property line

MM-4 Monitoring Probe along northern property line

MM-5 Maoniloring Probe along northern property line

MM-6 Maoniloring Probe along castern property line =

MM-7 Monitoring Probe along eastern property ling

MM-8 Monitoring Probe along eastern property line

MM-9 Monitoring Probe along southern property line

. MM-10 Proposed Monitoring Probe along southern property line

MM-11 Proposed Monitoring Probe along western properly line

MM-12 Proposcd Monitoring Probe along western property line

MM-13 Proposed Monitoring Probe along weslern property linc

SM-la Monitoring Point in Maintenance/ Bus Garage Building —
Bus Garage (base of meyzanine slairsg)

SM-1b Monitoring Point in Maintenance/ Bus Garage Building —
Office Area (main hallway)

Ll Gas Assessment aod Remediation IMan
Francis Farm Landfill
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SM-le Monitoring Point in Maintenance!/ Bus Garage Building
- Carpentry Shop

SM-2 Lquipment Storage Building (doorway between garage
and storage area)

SM-3 Maintenance Storage Building (middle storage bay atl
floor drain)

In addition to the compliance monitoring locations, Haywood County proposss lo
monitor four (4) additional landfill gas monitoring points, Table 2 lists the proposed additional
locations. These additional locations will be monilored during the proposed assessment
monitoring period,

Table 2 — Additional Landfill Gas Monitoring Locations

Monitoring Point Description
VB-1 Water Valve Box just outside Mainlenance/ Bus
Garage
MW-4 Existing Groundwater Monitoring Well
MW-5 Existing Groundwater Monitoring Well
SM-4 Private Residence (crawlspace)

Haywood County will perform Assessment Landl(ill Gas Monitoring on a monthly basis
for one year (12 months) from thc approval date ol the Landfill Gas Assessment and
Remediation Plan al all ol the compliance and additional monitoring locations listed in Table 1
and Table 2. As described in the remediation scetion below, TTaywood County has installed 21
oas cxtraction wells within the waste footprint. It will take some time before the construction of
gas exiraction wells has an impact on landfill gas at the sampling probes; therelore the
assessment sampling period is proposed for a 12 month period. Sampling will be completed in
accordance with the approved Landfill Gas Monitoring Plan.  All collected data will be
documented on the Landfill Gas Mcasurement Field Worksheet, included as Appendix 3. Prior
to the sampling event, the person performing sampling will review the approved Landfill Gas
Monitoring Plan to become f(amiliar with the locations of the compliance points and the

requircments of the plan.

3.2 Determination of Lixisting Landfill Gas Probes Construction Detail

Currently, there is no construction data available lor the existing landfill gas probes. As
part of the Tandlill Gas Asscssment Plan, [Taywood Counly proposes to investigate to determine
how the probes were constructcd and if the probes are located within waste limits. This
information will be used Lo evaluate the cffcctiveness of the probes as future monitoring points.

L1l Gias Assessmest and Remediation Plan
Francis Farm Landfill
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3.3 Evaluate the Gas Venting System and Gas Moniloring System at the Maintenance/ Bus
Garage Building

As discussed above, the existing Maintcnance/ Bus Garage Building has a gas venting
system and continuous gas monitoring system. These systems are operated by Haywood County
Schools (HCS) staff. Based on discussions with the HCS staff, both systems are operational.
The gas monitoring system is calibrated on a monthly basis. To verify the effectiveness of the
venting system, a review of the actual as-built drawings is requircd. l'urther investigation is also
required to verily (hal monitoring system equipmenl is calibrated to meet regulatory
requirements ol the Solid Waste Scction.

As part of the evaluation ol the Maintcnance/ Bus Garage Building, an analysis will be
completed as to the appropriate equipment Lo install in the other two on-site buildings to provide
continuous gas monitoring. ITaywood County will make a recommendation lo HCS (o install the
appropriate monitoring equipment in each ol the buildings and will insure that the proper
monitoring equipment is installed in concurrence with the proposed improvements and [field
evaluation occurring as part of the Landfill Gas Assessment and Remediation Plan.

3.4 Waste Limits Survey

The I'rancis Farm Landfill began operation in the early 1970%s. There is limited
documentation available to accurately depict the actual limits of waste along the northern and
eastern sides ol the waste mass. As part of the Assessment Plan, Haywood County will perlorm
limited excavation to attempt to define the limits of waste along the northern and eastern portions
of the landfill. Once the limit of wastc is determined, the points will be surveyed and placed on a
revised Overall Site Plan of the facility.

3.5 Final Report

At the end of the proposed assessment monitoring period (12 months), a final report will
be prepared and submitted to the SWS, The reporl will compile all of the collected data and
provide recommended improvements to the Landfill Gas Compliance Monitoring Plan and
identify additional remediation measurcs, if needed. During the assessment monitoring period, if
methane gas exceedences continue to occur, additional remediation methods may be
implemented during the assessment period. However, any proposed modifications will be
submitted to the Solid Waste Section lor approval prior to implementation,

4.0 Landfill Gas Remediation Plan

4.1 Preparation of Landfill Gas Monitoring Plan

[Taywood Counly has preparcd a complete Landfill (ras Monitoring Plan for the Francis
I'arm Landfill. The plan was submitted to the Solid Waste Section on September 13, 2010, The
monitoring establishes naming conventions for monitoving probes, cstablishes sampling
protocols, and provides a sile plan of the cxisting and proposed monitoring probes.  The
monitoring plan provides the basis lor performing and recording gas sampling in a consistent
marner going forward.

Tand(ill Gaz Assczzment and Remediation Man
Franeis Farm Landfll
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4,2 Installation of Landlill Gas Extraction Wells

ITaywood County has already taken a major step in addressing the methanc gas migration
by installing 21 new passive landfill gas extraction wells within the waste mass. During the
Scptember 29, 2009 gas sampling event, Haywood County personnel delecled gas readings at
MM-3, MM-4, and MM-6 that cxcceded the lower explosive limit for methane gas. As a resull,
the County enlisted the services of MeGill Associates to prepare a gas extraction system design
and permit through SWS. The plans were submitted on November 6, 2009 and approved by the
SWS on March 17, 2010, The approved drawings included the construction of 21 passive gas
extraction wells (Phase 1) and a proposed future installation of an active gas cxtraction system
with a blower/ flare system (Phase 2). As resull of the current cconomic situation, the County
elected to construct only the gas extraction events at this ime. The contract for the installation
for the passive gas cxiraction wells was issued on August 10, 2010, The installation of the new
extraction wells was completed on August 23, 2010. The locations of the wells are shown on the
Landlill Gas Assessment and Remediation Plan Drawing, included as Appendix 1.

4.3 Existing Land[ill Gas Moniloring Probes

As outlined in the Facility Compliance Audit Report, the existing monitoring probes were
deficient of metal well tops, labeling, and concrete pads. The County has completed the repairs
to the existing landfill pas monitoring probes and also to the groundwater moniloring wells.

4.4 Tnsiall Clay Seal aloneg Existing Water Line

The additional landfill gas monitoring point, VB-1 has historically vielded a high
methane gas reading. VB-1 is a water valve box located on the west side of the Maintenance/
Bus Garage Building. Preliminary evaluation indicates thal land[ill gas may be migrating along
the water line in the gravel backfilled trench. As part of the Remediation Plan, Haywood County
will exeavate down to the water line and install a bentonite clay seal around the water line to
hapelully eliminate the migration of landfill gas towards the building, The VB-1 moniloring
point will continue to be monitored during the asscssment period to determine the effectiveness
ol the clay seal and the resulls will be submitted with the Final Assessment Report.

5.0 Proposed lmplementation Schedule

The proposed implementation schedule for the above Assessment and Remediation Plan
is outlined below. The dates shown arc projected. The proposed actions will be completed on or
about these dates.

Installation of Methane Gas Extraction Wells Completed
Repairs to Existing Gas Monitoring Probes Completed
Preparation of Landfill Gas Monitoring Plan Completed
Installation of Additional Landfill Gas Probes November 15, 2010
Survey ol Existing Landfill Gas Probes November 15, 2010

Landfill Gas Asscssment and Remediation Flan
Franeis Farm Fandfill
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Installation of clay scal along Water Line
Determination of Waste Limils
Evaluation of System at Maintenance/ Bus Garage

Sampling during the Assessment Monitoring Period

Preparc Final Assessment Report/ Submil to SWS

November 15, 2010
November 15, 2010
December 1, 2010
November 15, 2010 to
November 15, 2011

December 15,2011

Pamec il Cius Assessment and Remediation Plen
Frascis Farm Land Gl
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APPENDIX 1

Landfill Gas Assessment and Remediation Plan Drawing
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4. MW's 4 & 5 AND SM-4 WILL BE MONITORED FOR LANDFILL GAS DURING N e : / / | X ( P \ |0§,’§§62°,2211gg1 / /
g ASSESSMENT PLAN. i / \/ ~ / f | \// \ > ~ \\\\ / / / / 7 1
\ —— 7 - = AR N (N 4 SN K y
/ / ~ N \ \ \ | [ / Ay | N N / y
\ [ _ T , ! \ ) L)) / |, NO. DATE BY REVISION DESCRIPTION




APPENDIX 2

Landfill Gas Monitoring Probe Detail



NOTE: USE ABOVE GROUND PROTECTIVE METAL COVER UNLESS A FLUSH-MOUNTED
APPLICATION |S REQUIRED, TO BE DETERMINED IN FIELD. BOTH COVERS SHOWN HERE.

MM# MARKED ON
METAL COVER 1" SCHEDULE 40 PVC CAP W/
1/4" NPT HOSE BIBB W/CAP

: INSTALL ;w PROTECTIVE ALUMINUM
CAS!NG LOCKABLE FLIP=TOP COVER
LDCKS OVIDED BY OWNER
SCHEDULE 40 PVC
3 s
*’/FILL VOID WITH MASONARY
, i .,.-:/s,mn TO WITHIN 4" OF 1"
2.5 MiN. 1] SCHEDULE 40 PVC CAP
: INSTALL CONCRETE NAIL
SURVEY TOP OF NAIL AND REPORT AS
"GROUND ELEVATION"
CONCREIE £ ~4" MIN
Fxaxd) N FAEY - , ' FEXISTING GROUND
o .';.-.!':_ ';r_g'; .. . g e "l.‘-
J/ "I/ 'J’ mh e AT = iR \l/
i 11
1I_6" ‘ J;Ti* - -
MIN. |7 Lk ol “1-FOR FLUSH—MOUNTED APPLICATIONS, INSTALL
L 71 12" x 12" LIMITED ACCESS MANHOLE WITH
T REMOVABLE WATERTIGHT STEEL COVER,
e WITH WORDS: "MONITORING WELL” ON COVER
/ =il ENCASE MANHOLE IN CONCRETE
307 MIN e SOIL. BACKFILL
2 :”f . /
I= BENTONITE PLUG
MONITORING PROBE =
RER SHART: T NON—CARBONATE PEA GRAVEL
DEPTH &
MM # | sumeace g PVC_SCREEN
(0) - [ ; SLOT SIZE 0.010—INCH
1, 2, 8 10’ 6” :
10, 11, 20" L 1" SCHEDULE 40 PVC CAP
12. 13 D r
| i NOTES:

t i 1. PROBE DEPTH MAY BE REVISED IN FIELD IF
GROUNDWATER OR BEDROCK IS ENCOUNTERED.
‘ \ 2. PERMANENT PROBE LD, TO BE PLACED/PAINTED

ON METAL COVER.

LANDFILL GAS MONITORING PROBE
NOT TO SCALE APPENDIX 2




APPENDIX 3

Landfill Gas Measurement Field Worksheet
(Asscssment Period)



Landfill Gas Measurements Field Worksheet
Francis Farm Landfill - Permit #44-03
Haywood County, North Carolina

Name of Person Taking Readings: Date:

Weather Conditions: Ambient Temp:

Atmospheric Pressure:
Gas Monitoring Equipment:_Land-Tec GEM 2000 Serial #:_GMO05480

Factory Callbration Date: Field Calibration Date ;

Wellor | Stable Time %LEL 9%6CH, %GO, %0, Notes:
Probe ID | Readings

MM-1

MM-2

MM-3

MnM-4

MM-5

MN-6

MM-7

MM-8

MM-9

MM-10

MM-11

MM-12

MM-13

SM-1a

SM-1b

SM-1c

SM-2

SM-3

SM-4*

VB-1*

MVV-4*

MVV-5*

Notes:
1. If methane gas readings exceed 25% of LEL in structures or 100% of LEL in probes, contact
Haywood County Solid Waste Director immediately.
2. *To be monitored from 11/15/10 to 11/15/11. May be dropped from maonitoring after assessment
period is complete.
Fleld Observation Notes:
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