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DOCUMENT CONTROL

This document is the current Landfill Gas Monitoring Plan “As-Built” for the subject
facility. This plan is expected to perpetually kept up to date as inevitably site conditions and
rules will change overtime. The original derivation of this plan “pre-construction” was
submitted to the SWS prior to construction on June 23, 2014 which was approved by Ms.
Christine Ritter via email on September 23, 2014.  This is believed to be the first LFG
monitoring plan drafted for this facility.

Minor deviations were encountered between the approved plan and this “As-Built” include:

-Added Appendix C to include all well completion logs (MP-1 though MP-7)
-Updated figures and tables to reflect actual surveyed probe locations
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1 INTRODUCTION

1.1 BACKGROUND

The North Carolina Solid Waste Section (SWS) has requested that methane gas and other explosive landfill
gases (LFG) be monitored to ensure that methane does not exceed the lower explosive limit (LEL) in the soil
at the facility property boundary or 25 percent of the lower explosive limit within facility structures. If the
concentration exceeds the specified limits, steps must be taken to ensure the protection of public health and a

remediation plan must be implemented.

This Landfill Gas Monitoring Plan’s objective is to provide clear guidelines and procedures for field personnel
when performing explosive gas monitoring. This plan applies to the entire Franklin County Solid Waste
Facility located at 10 Landfill Road (SR 1153) near intersection with Timberlake Rd (SR1109) in Franklinton,
NC. The facility is owned and operated by Franklin County under NC Solid Waste Permit No. 35-01. The
facility contains a closed unlined municipal solid waste landfill (MSWLF), an operating beneficial fill area and
a MSW transfer station (35-03T). The majority of the properties surrounding the facility are agricultural and
a residential subdivision along “Pine Ridge Drive” adjoins to the east. Facility conditions or unforeseen
sampling variables may warrant deviation from standard procedures, in which case alternative sampling
procedures will conform to current NC Solid Waste Section guidelines and industry Standards. This LFG
monitoring plan complies with the current version of the NC Solid Waste Section Landfill Gas Monitoring
Guidance referenced henceforth as the SWS Guidance Document.

1.2 SITE GEOLOGY AND HYDROGEOLOGY

Franklin County is located in the NC Raleigh Belt which is characterized by gently rolling topography
dissected by drainage features with narrow to moderately sloped sides. The lithology underlying the facility is
saprolitic sandy silt overlaying gneiss and schist. Bedrock is not believed to influence LFG migration at this

site since it is believed to be mostly beneath the water table which serves as the lower LFG confining feature.

Per the SWS Guidance Document, subsurface gas typically migrates above the groundwater table and is
restricted laterally by streams. Two perennial tributaries flow north into wetlands and main channel of Cedar’s
Creek. The northern, eastern and most of the western property lines surrounding the waste units are isolated
by these perennial hydraulic barriers which significantly decreases the potential for LFG migration beyond

Franklin County’s property boundaries. A USGS topographic map of the site is shown on Figure 4.
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The uppermost aquifer across the entire site has been identified to be typically within the unconsolidated
regolith. The natural ground elevation within the property boundary ranges from approximately 250 - 350
feet above mean sea level. The vertical LFG migration potential extent is the water table which ranges from
approximately 0 to 45 feet below ground. MP-4 was installed in close proximity to the Transfer Station
underground septic drain field. Although methane was not detected in MP-4 on September 29 and October 4,
2014 carbon dioxide levels were elevated (16%/volume). The septic system should be considered an
alternative source if methane is detected above allowable limits at MP-4 in the future. Potentiometric
groundwater contours of the uppermost aquifer from groundwater elevations reported in April 2014 are shown
on Figure 1.

1.3 REGULATORY LIMITS

Readings will be recorded quarterly and results will be kept in the facility operating records. Franklin County
will follow all operational requirements for MSWLF facilities; ensuring the measured concentration of
methane gas does not exceed the lower explosive limit (100% LEL or 5% by volume) at the facility boundary
and (25% LEL or 1.25% by volume) in structures.  If stabilized methane levels exceed these limits or upon
SWS request the Monitoring Data Form and Environmental Monitoring Report sheet will be submitted to the
SWS.

2 LANDFILL GAS MONITORING

2.1 LANDFILL GAS PROBES

2.11 LANDFILL GAS PROBE LOCATIONS

Franklin County Landfill facility consists of a closed unlined MSW landfill. Seven monitoring probes (MP-1
through MP-7) with an average spacing interval of 500 linear feet were installed on September 29, 2014 to
monitor LFG levels along the south and east property lines originating from the closed MSWLF. The
monitoring locations were chosen following careful consideration of spatial relationship between property
boundaries, hydraulic barriers and both on and off-site structures. The layout of the monitoring system was
previously discussed with the SWS on August 11, 2014 and the “pre-construction” plan was approved by the
SWS on September 23, 2014.

A comprehensive facility wide color-coded drawing with an embedded table detailing the LFG monitoring
locations is shown on Figure 2. Locations of probes GP-1 through GP-7 were surveyed by MESCO under

supervision of a NC professional land surveyor.
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LFG migration through soil is effectively bound by perennial water bodies on all sides except for along the

northern boundary and half of the eastern boundary as shown Figures 1 and 2.

The closed MSWLF will be monitored by seven LFG probes (GP-1 through GP-7). Four on-site structures
will also be monitored as described in Section 2.2. None of the probes are located within any future planned
development areas; however, in the unlikely event their location inhibits any site development they will be
properly abandoned per 15A NCAC2C.0113(d) following SWS notification.

2.1.2 LANDFILL GAS PROBE CONSTRUCTION SPECIFICATIONS

Details of the existing LFG probe construction are shown on Table 1. All probes conform to specifications
outlined in SWS Guidance Document with the exception the probes are constructed of 1” PVC (faster
representative sample since less accumulated air to eradicate).  All probes are equipped with a stopcock ball
valve bushed to the well casing. However, a quick connect coupling threaded into the well cap or an
equivalent device that allows air flow to be controlled at the wellhead may be used in the future if warranted as
previously approved and shown on Figure 3.

2.2 STRUCTURE MONITORING

The inside of four on-site structures (ATND_BLG, OFFICE_1, TRAN_STN and SCALE_HS) will be
monitored quarterly for LFG accumulation in accordance with the Guidance Document. If new on-site
structures (roof over 4 walls) are erected in the future they should also be monitored. On-site habitable

structures are detailed on Figures 1 & 2 and Table 1.

2.3 LANDFILL GAS MONITORING FREQUENCY
LFG monitoring will be performed and documented on at least a quarterly basis (four times annually

approximately three months apart). Monitoring frequency will not be decreased without pre-authorization by
the SWS.



G14106.0 Page 5
Landfill Gas Monitoring Plan —Franklin County Landfill 10/30/14

3 LANDFILL GAS SAMPLING PROCEDURE

3.1 EQUIPMENT

Instrumentation must be capable of accurately reading percent methane, percent oxygen and percent carbon
dioxide. Instruments shall be calibrated according to manufacturer’s specifications prior to performing
monitoring. Although other instrument(s) maybe available which meet or exceed these requirements that
would also be deemed acceptable the most common instrument is a Landfill Gas Analyzer manufactured by
LANDTEC which includes models such as GEM500, GEM2000 and GEM5000.  Stopcock valves on

monitoring probes should remain in a closed position until instrument tubing is tightly sealed.

3.2 MONITORING PROCEDURE

LFG monitoring will be performed by personnel that understand the principles of operation and use
instruments per manufacturer’s instructions. LFG monitoring including instrument calibration procedures shall
be performed in accordance with procedures outlined in the most current NC SWS issued Landfill Gas
Monitoring Guidance Document. A copy of the current SWS Guidance Document dated November 2010 is
included in Appendix A. Deviation from procedures outlined in this plan may be warranted depending on
facility conditions or unforeseen variables. Any variance from the methodology contained in the current SWS
Guidance Document will be consistent with industry standards and be described in the associated LFG

monitoring report.
4 RECORD KEEPING AND REPORTING

4.1 MONITORING DATA FORM

LFG monitoring event results shall be recorded on a Landfill Gas Monitoring Data Form. The monitoring
data form should contain at least the information outlined in the SWS Guidance Document as shown on the

example form in Appendix B.

4.2 MONITORING REPORTS

A landfill gas monitoring report consisting of at a minimum the completed Landfill Gas Monitoring Data
Form and a site drawing showing the location of each monitoring location shall be drafted shortly following

every quarterly monitoring event.

4.3 PERMANENT RECORD KEEPING

Landfill gas monitoring records including monitoring plans, monitoring reports and remediation plans will be
retained at the facility in an operating record and kept up to date as additional information becomes available.
Reports which will include at least a completed Monitoring Data Form and Environmental Monitoring Report

will be sent to the SWS only in the event methane is detected above allowable limits or upon request.
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5 CONTINGENCY PLAN

If stabilized methane levels are detected above regulatory compliance levels, additional probe(s) may be
installed closer towards the property boundary in order to determine the LFG migration extent. If stabilized
methane readings are detected above regulatory limits at the facility boundary remedial actions may be
required. The specific remedial actions taken to abate LFG migration will be chosen based on site specific
circumstances and consistent with industry protocols. In the event facility conditions change which may
hinder the effectiveness of this monitoring plan including but not limited to property relinquishment or

construction of structures this plan is intended to be updated.

6 CERTIFICATION OF PROFESSIONAL GEOLOGIST OR PROFESSIONAL ENGINEER

This LFG monitoring plan is to be implemented at the Franklin County Landfill facility which operates under
Permits 35-01. The landfill gas monitoring plan for this facility has been prepared by a qualified engineer who
is licensed to practice in the State of North Carolina. The plan has been prepared based on knowledge of site
conditions and familiarity with North Carolina solid waste rules and industry protocol. This certification is
made in accordance with North Carolina Solid Waste Regulations, indicating this Landfill Gas Monitoring
Plan should provide early detection of methane migration through the vadose zone, so as to be protective of

public health and the environment. No other warranties, expressed or implied, are made.
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Table 1: Landfill Gas Monitoring Location Details

Proposed Sand

. . . Ground Interval Exposed
LFG Status Type Moalr:?tred (;?rr\:zme%) (Si?izngd) Elevation to LFG P (ft Depth to

Monitoring Y Y (Surveyed) BGS) Groundwater' | Predominant Screened

Location ID Top Bottom (ft BGS) Lithology
MP-1 Existing |Probe MSWLF 839335.746 |2183201.518 342.36 3 24.0 30.0° Saprolitic Silty Sand
MP-2 Existing |Probe MSWLF 839375.880 | 2183580.322 343.17 3 32.0 32.0" Saprolitic Silty Sand
MP-3 Existing |Probe MSWLF 839812.902 | 2184258.992 335.07 3 24.0 24.0° Saprolitic Silty Sand
MP-4 Existing |Probe MSWLF 839941.341 | 2184541.036 336.63 3 26.5 39.0° Saprolitic Silty Sand
MP-5 Existing |Probe MSWLF 840415.014 | 2184761.989 322.40 3 28.5 28.5° Saprolitic Silty Sand
MP-6 Existing |Probe MSWLF 840960.554 [2184691.573 295.17 3 8.0 8.0° Saprolitic Silty Sand
MP-7 Existing |Probe MSWLF 841592.505 [2184732.095 277.33 3 8.0 8.0° Saprolitic Silty Sand
ATND BLG |Existing |Structure [MSWLF - - - - - 25F -
OFFICE 1  |Existing [Structure |MSWLF - - - - 25F -
TRAN STN |Existing [Structure |MSWLF - - - - - 25F -
SCALE_HS |Existing [Structure |MSWLF - - - - - 25F -

Information compiled from prior hydrogeologic investigations documents, field obervations on July 2, 2014 and September 29, 2014.
Probe locations surveyed by MESCO in October 2014 NC (NAD83)

! Depth to groundwater © = Observed, & = Estimated/Extrapolated
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SECTION 1 - Introduction

North Carolina Solid Waste Management Rules 15A NCAC 13B require quarterly monitoring of methane
gas (at MSW landfills) and quarterly monitoring of methane and other explosive landfill gases (LFG) (at
C&D and other landfills) to ensure that landfill gas does not exceed the lower explosive limit (LEL) at the
facility property boundary or 25 percent of the lower explosive limit in facility structures. If the
concentration exceeds the specified limits, steps must be taken to ensure the protection of public health
and a remediation plan must be implemented immediately. A landfill gas monitoring plan is necessary to
ensure that these performance standards are met and this guidance document was developed to assist in
establishing a standardized procedure for the monitoring of landfill gas.

Background

Organic matter in landfills begins to decompose almost immediately after being placed in a disposal site.
Putrescible wastes such as food products and sewage sludges begin to break down by biological processes
very rapidly whereas paper, cardboard or cellulose based materials are slower to decompose. However,
when conditions become favorable, most organic matter will decompose. The decomposition process
typically goes through several stages that depend on conditions such as pH, temperature, and moisture
content. The final stage results in the production of methane and although the rate of production may
vary, most landfills produce methane.

Landfill Gas Generation

Landfill gas is a natural by-product of the anaerobic decomposition of organic waste in a landfill. The
composition, quantity and rate of landfill gas generation are dependent on the types of waste that are
decomposing and the level of microbial activity within the wastes. The decomposition of biodegradable
waste begins with aerobic decomposition which lasts until the oxygen in the landfill is depleted. The
anaerobic phase then begins, resulting in landfill gas production.

There are four stages of landfill gas composition: the first stage is characterized by elevated nitrogen
levels and occurs when the landfill is new. The second stage is characterized by elevated carbon dioxide
levels and occurs for a relatively short period of time after the initial stage is complete. The third and
fourth stages are characterized by elevated methane concentrations and represent the active life of a
landfill and the post-closure time frame.

Landfill gas is generally composed of 50-55% methane (CH4); 45-50% carbon dioxide (CO2); less than
5% nitrogen (N2); and less than 1% non-methane organic compounds. These individual gases generally
remain co-mingled and do not naturally separate. The Solid Waste Section (SWS) Rules typically focus
on methane (CH4) and its explosive properties due to public safety issues. Hydrogen sulfide (H2S) is
also of particular concern in landfills and is typically recognized by its rotten egg odor. H2S is
immediately dangerous to life and health at concentrations of 100 parts per million (ppm).

Landfill Gas Migration

The production of landfill gas creates a positive pressure within the landfill that forces the gas to migrate.
Landfill gas migrates from place to place by diffusion and pressure gradient and will follow the path of
least resistance. Subsurface gas typically migrates above the groundwater table and is restricted laterally
by streams. Porous soils lying above the bedrock can serve as pathways to transmit large volumes of gas.
Underground off-site migration is common and can be facilitated by the presence of pipelines, buried
utility corridors or trenches located within or adjacent to the landfill boundaries. Movement depends on
soil type and moisture, and migration distances of 1,500 feet have been observed. Barometric pressure
also influences movement. Falling barometric pressure allows methane to migrate out of the landfill and
into surrounding areas.
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SECTION 2 - Factors Influencing Landfill Gas Generation and Migration
Factors that affect landfill gas generation and migration through the subsurface include the following:

Waste Composition

The production of landfill gas is directly related to the amount of organic matter present in waste. The
bacteria that break down the waste require small amounts of specific minerals such as calcium, potassium,
magnesium and other micronutrients. Bacteria are able to thrive and produce landfill gas if the
minerals/micronutrients are present. If the minerals/micronutrients are not present or if substances that
inhibit bacterial growth exist, landfill gas production will occur at a reduced rate. Some forms of organic
matter such as cellulose break down quickly whereas matter such as lignin breaks down more slowly.

The rate at which landfill gas is produced depends on the proportions of each type of organic matter
present in the waste.

Moisture Content
Landfills with higher moisture content generate higher concentrations of landfill gas in earlier stages of
development (such as during leachate recirculation). Moisture accelerates the methanogenic process.

Temperature

Landfill bacteria are temperature dependant. They are able to survive and function below the freezing
point, but they also function well at temperatures up to 65°C. Anaerobic bacteria produce small amounts
of heat and may not be able to maintain the temperature of a shallow landfill when external temperatures
decrease, so LFG generation may exhibit seasonal variations. Saturated landfills may not achieve ideal
temperatures because the bacteria do not generate sufficient heat to raise the temperature of the excess
water. Higher temperatures promote volatilization and chemical reactions with the waste so the trace gas
component of landfill gas tends to increase with higher landfill temperatures.

Age of Landfill

Typically, landfills have an increasing generation of landfill gas for a number of years until closure at
which time landfill gas generation reaches a peak and begins to subside. An evaluation of the age of the
landfill and use of a landfill gas generation curve can be helpful in determining the likelihood of
significant landfill gas concentrations from the landfill.

Landfill Cap

The type or presence of landfill cover can influence landfill gas generation and migration. Although a low
permeability cap will reduce moisture and landfill gas generation over the longer term, initially, the
installation of a landfill cap could drive landfill gas migration further from the landfill in the subsurface
without proper ventilation (either passive or active). This is especially true in the case of unlined
(unvented) landfills.

Water Table
Landfill gas movement in unlined landfills may be influenced by groundwater table variations. A rising
water table could cause displacement and force upward movement of landfill gas.



Man-made and Natural Conduits

Structures such as drains, trenches, and buried utility corridors can act as conduits for landfill gas
migration. Geologic features including fractured bedrock, porous soil, and permeable strata also provide
conduits for landfill gas migration

Landfill Liner Conditions

The presence of a Subtitle-D (or equivalent) landfill liner has the capability to limit the lateral migration
of landfill gas in the subsurface. Unlined landfills have no barrier to prevent lateral landfill gas migration
in the subsurface.

Weather Conditions

Barometric pressure and precipitation have significant effects on landfill gas migration. Increased
barometric pressure yields decreased landfill gas venting from the subsurface, until the pressure within the
subsurface is greater than the atmospheric (barometric) pressure. Conversely, as the barometric pressure
decreases, the landfill will vent the stored gas until pressure equilibrium is reached. Capping of a landfill
can influence the effect of barometric pressure on landfill gas migration. Generally, a more permeable
landfill cap will allow greater influence by barometric pressure than a less permeable landfill cap.



SECTION 3 - Current Solid Waste Section Rules Pertaining to Landfill Gas
Monitoring

Web link to the 15A NCAC 13B rules - http://portal.ncdenr.org/web/wm/sw/rules
15A NCAC 13B

.0101- DEFINITIONS

.0101 (14) "Explosive gas" means Methane (CH4)

.0101(25) "Lower explosive limit" (LEL) means the lowest percent by volume of a mixture of explosive
gases which will propagate a flame in air at 25 degrees Celsius and atmospheric pressure.

.0503 - SITING AND DESIGN REQUIREMENTS FOR DISPOSAL FACILITIES
.0503(2) A site shall meet the following design requirements:
(a) The concentration of explosive gases generated by the site shall not exceed:
(1) twenty-five percent of the limit for the gases in site structures (excluding gas control or
recovery system components); and
(i1) the lower explosive limit for the gases at the property boundary;

.0543 - CLOSURE AND POST-CLOSURE REQUIREMENTS FOR C&DLF FACILITIES
.0543(e) Post-closure criteria.
(1) Following closure of each C&DLF unit, the owner and operator must conduct post-closure
care. Postclosure care must be conducted for 30 years, except as provided under Subparagraph (2)
of this Paragraph, and consist of at least the following:
(C) maintaining and operating the gas monitoring system in accordance with the
requirements of Rule .0544 of this Section; and
(2) The length of the post-closure care period may be:
(A) decreased by the Division if the owner or operator demonstrates that
the reduced period is sufficient to protect human health and the environment and this
demonstration is approved by the Division; or
(B) increased by the Division if the Division determines that the lengthened period is
necessary to protect human health and the environment.

.0544 - MONITORING PLANS AND REQUIREMENTS FOR C&DLF FACILITIES
.0544(d) Gas Control Plan
(1) Owners and operators of all C&DLF units must ensure that:
(A) the concentration of methane gas or other explosive gases generated by the facility
does not exceed 25 percent of the lower explosive limit in on-site facility structures
(excluding gas control or recovery system components);
(B) the concentration of methane gas or other explosive gases does not exceed the lower
explosive limit for methane or other explosive gases at the facility property boundary; and
(C) the facility does not release methane gas or other explosive gases in any concentration
that can be detected in offsite structures.
(2) Owners and operators of all C&DLF units must implement a routine methane monitoring
program to ensure that the standards of this Paragraph are met.
(A) The type of monitoring must be determined based on soil conditions, the
Hydrogeologic conditions under and surrounding the facility, hydraulic conditions on and
surrounding the facility, the location of facility structures and property boundaries, and the

location of all offsite structures adjacent to property boundaries.
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(B) The frequency of monitoring shall be quarterly or as approved by the Division.
(3) If methane or explosive gas levels exceeding the limits specified in Subparagraph (d)(1) of this
Rule are detected, the owner and operator must:
(A) immediately take all steps necessary to ensure protection of human health and notify
the Division;
(B) within seven days of detection, place in the operating record the methane or explosive
gas levels detected and a description of the steps taken to protect human health; and
(C) within 60 days of detection, implement a remediation plan for the methane or
explosive gas releases, place a copy of the plan in the operating record, and notify the
Division that the plan has been implemented. The plan must describe the nature and extent
of the problem and the proposed remedy.
(4) Based on the need for an extension demonstrated by the operator, the Division may establish
alternative schedules for demonstrating compliance with Parts (3)(B) and (3)(C) of this Paragraph.
(5) For purposes of this Item, "lower explosive limit" means the lowest percent by volume of a
mixture of explosive gases in air that will propagate a flame at 25 C and atmospheric pressure.

.0566 - OPERATIONAL REQUIREMENTS FOR LAND CLEARING/INERT DEBRIS (LCID)
LANDFILLS
.0566(13) The concentration of explosive gases generated by the facility shall not exceed:

(a) Twenty-five percent of the lower explosive limit for the gases in facility structures.

(b) The lower explosive limit for the gases at the property boundary.

1626 - OPERATIONAL REQUIREMENTS FOR MSWLF FACILITIES
.1626(4) Explosive gases control.
(a) Owners or operators of all MSWLF units must ensure that:
(1) The concentration of methane gas generated by the facility does not exceed 25 percent
of the lower explosive limit for methane in facility structures (excluding gas control or
recovery system components); and
(i1) The concentration of methane gas does not exceed the lower explosive limit for
methane at the facility property boundary.
(b) Owners or operators of all MSWLF units must implement a routine methane monitoring
program to ensure that the standards of (4)(a) are met. A permanent monitoring system shall be
constructed on or before October 9, 1994. A temporary monitoring system shall be used prior to
construction of the permanent system.
(1) The type and frequency of monitoring must be determined based on the following
factors:
(A) Soil conditions;
(B) The hydrogeologic conditions surrounding the facility;
(C) The hydraulic conditions surrounding the facility; and
(D) The location of facility structures and property boundaries.
(i) The minimum frequency of monitoring shall be quarterly.
(c) If methane gas levels exceeding the limits specified in (4)(a) are detected, the owner or
operator must:
(1) Immediately take all necessary steps to ensure protection of human health and notify the
Division;
(i1) Within seven days of detection, place in the operating record the methane gas levels
detected and a description of the steps taken to protect human health; and
(ii1) Within 60 days of detection, implement a remediation plan for the methane gas
releases, place a copy of the plan in the operating record, and notify the Division that the



plan has been implemented. The plan shall describe the nature and extent of the problem
and the proposed remedy.
(iv) Based on the need for an extension demonstrated by the operator, the Division may
establish alternative schedules for demonstrating compliance with (4)(c)(i1) and (iii) of this
Rule.
(d) For purposes of this Item, "lower explosive limit" means the lowest percent by volume of a
mixture of explosive gases in air that will propagate a flame at 25°C and atmospheric pressure.
.1626(10) Recordkeeping requirements.
(a) The owner or operator of a MSWLF unit must record and retain at the facility, or an alternative
location near the facility approved by the Division, in an operating record the following
information as it becomes available:
(i11) Gas monitoring results and any remediation plans required by Item (4) of this Rule;

1627 - CLOSURE AND POST CLOSURE REQUIREMENTS FOR MSWLF ACTIVITES
.1627(d) Post-Closure Criteria
(1) Following closure of each MSWLF unit, the owner or operator shall conduct post-closure care.
Post-closure care shall be conducted for 30 years, except as provided under Subparagraph (2) of
this Paragraph, and consist of at least the following:
(D)-Maintaining and operating the gas monitoring system in accordance with the
requirements of Rule .1626 of this Section.
(2) The length of the post-closure care period may be:
(A) Decreased by the Division if the owner or operator demonstrates that the reduced
period is sufficient to protect human health and the environment and this demonstration is
approved by the Division; or
(B) Increased by the Division if the Division determines that the lengthened period is
necessary to protect human health and the environment.
(3) Following completion of the post-closure care period for each MSWLF unit, the owner or
operator shall notify the Division that a certification, signed by a registered professional engineer,
verifying that post-closure care has been completed in accordance with the post-closure plan, has
been placed in the operating record.

NOTES:

Based on the referenced rules above, the following words / phrases are presently in the Solid Waste
Section rules pertaining to methane and explosive landfill gas.

Rule .0101(14) states: “Explosive gas means Methane (CH)”".

Rule .0503 (2)(a) refers to “explosive gases™.

Rule .0544(d) refers to “Gas Control Plan”

Rule .0544(d)(1) refers to ““methane or other explosive gases™.

Rule .0544(d)(2) refers to “methane monitoring program”

Rule .0544(d)(3) refers to “methane or explosive gas levels”

Rule .0566 (13) refers to ““explosive gases”.

Rule .1626 (4) refers to ““explosive gases control™

Rule .1626(4)(a-b) refers to “methane monitoring™ and “methane monitoring program”.



Monitoring Goals

Landfill design and landfill gas monitoring regulations in North Carolina require that there not be an
exceedance of 100% of the Lower Explosion Limit (LEL) (equivalent to 5% methane) at the property
boundary, or 25% LEL in on-site structures. These regulations were developed over time to protect the
health and safety of the citizens of North Carolina and the U.S. from the asphyxiation and explosive
hazards of landfill gas.

NC Rule History

A review of NC landfill guidance documents and regulations from 1972 to the present indicates that from
1972 through 1982, there was no mention of design requirements regarding the control of landfill gas, nor
were there any landfill monitoring requirements for landfill gas. In 1982, the regulations were changed to
require that sanitary landfill design prevent landfill gas concentrations of 100% LEL at the property
boundary line and 25% inside on-site structures. Although a design requirement was added, no design
requirement was established to determine if the design requirement was being met. In 1993 with the
establishment of . 1600 rules, requirements for designs to limit landfill gas levels to below 100% at the
property boundary line and 25% in on-site structures and monitoring of landfill gas concentrations around
the perimeter of the landfill and inside on-site structures were adopted.



SECTION 4 - Landfill Gas Incidents and Explosions

Hazards Involving Landfill Gas

Landfill fires may or may not be directly caused by landfill gas. The primary concern with these fires is
air contamination from the resulting smoke; however they also present a variety of additional problems. In
addition to concerns with containing and extinguishing landfill fires, potential reactions involving
unknown chemicals in the landfill can cause uncertain hazards. Discarded consumer products in a
landfill, such as pesticides, paints, solvents, cleaners, and other material can be the source of chemical
releases. Heat from the fire can cause chemicals to volatilize, breakdown, and enter the environment. Also
to be considered is the presence of other combustible gases in addition to methane. Whenever an
environmental investigation of a landfill is prompted by odorous compounds or explosive gases, the
presence of toxic substances should also be investigated. One example is hydrogen sulfide (H2S) that can
cause asphyxiation and is flammable. An analysis should include alkyl benzenes, sulfur compounds, vinyl
chloride, and methane, and other products associated with industrial wastes, construction and debris
waste, and normal organic and inorganic waste.

Fires and explosion hazards become a concern when gases collect in confined spaces. Buildings,
basements, and pits are typically regarded as confined spaces. However, landfill gases also collect in and
migrate to cracks in the landfill cover, leachate “springs”, cracks in adjacent structures, paved parking
areas, etc. Fires can occur on the surface and underground. Surface fires involve recently buried waste
near the surface in an aerobic decomposing layer, typically 1 to 4 feet below ground. These fires can be
intensified by subsurface landfill gas and spread throughout the landfill. Subsurface fires occur deeper
within the landfill, involve material buried for months or years, and can burn for days and months.

The following is a brief summary of some incidents involving landfill gas migration from landfills:

2007 Four employees died as a result of exposure to high concentrations of hydrogen sulfide while
attempting to repair a leachate pump at a C&D landfill in Superior, Wisconsin (Journal of
Environmental Heath 2008).

1999 An 8-year old girl was burned on her arms and legs when playing in an Atlanta, Georgia
playground. The area was reportedly used as an illegal dumping ground many years ago (Atlanta
Journal-Constitution 1999).

1994 While playing soccer in a park built over an old landfill in Charlotte, North Carolina, a woman was
seriously burned by a methane explosion (Charlotte Observer 1994).

1987 Offsite landfill gas migration is suspected to have caused a house to explode in Pittsburgh,
Pennsylvania (EPA 1991).

1984 Landfill gas migrated to and destroyed one house near a landfill in Akron, Ohio. Ten houses were
temporarily evacuated (EPA 1991).

1983 An explosion destroyed a residence across the street from a landfill in Cincinnati, Ohio. Minor
injuries were reported (EPA 1991).

1975 In Sheridan, Colorado, landfill gas accumulated in a storm drain pipe that ran through a landfill. An
explosion occurred when several children playing in the pipe lit a candle, resulting in serious

injury.



1969 Methane gas migrated from an adjacent landfill into the basement of an armory in Winston-Salem,
North Carolina. A lit cigarette caused the gas to explode, killing three men and seriously injuring
five others (USACE 1984).
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SECTION 5 - Landfill Gas Monitoring Wells

Locations

Landfill gas monitoring well locations will be site specific depending upon site geology, depth to
groundwater, surface water features, on-site and off-site structures and sensitive receptors. The landfill
gas monitoring wells must be spaced no more than 500 feet apart depending upon site specifics. A readily
accessible, unobstructed path must be maintained so that landfill gas monitoring wells are always
accessible using four-wheel drive vehicles. Regardless of site specifics, the permittee must obtain
approval from the Solid Waste Section for the design and installation of any landfill gas monitoring well
system.

Well Construction and Installation

Landfill gas monitoring wells are the same as groundwater monitoring wells with two exceptions. Landfill
gas monitoring wells are installed just above the water table within the unsaturated zone and are equipped
with a stopcock valve or a quick connect coupling on the cap, which allows for accurate landfill gas
measurements. The stopcock valve must be equipped with flexible tubing and a barb connection that will
fit the gas meter’s inlet tube. The stopcock valve or a quick connect coupling must be closed between
monitoring events. The landfill gas monitoring well must also be capped, locked, and labeled with a
permanently affixed identification plate stating the well contractor name and certification number, date of
well competition, total depth of well, screen length and well ID number. See detailed schematics of a

landfill gas monitoring well (Figure 1). | T or

The depth of each landfill gas monitoring well will be site specific depending upon depth to groundwate
Landfill gas monitoring wells must be constructed the same as groundwater monitoring wells as dgseribed
in 15A NCAC Subchapter 2C. Typically landfill gas monitoring wells must be installed using 2 PVC
piping and screen. The screen length, also site specific, must span the majority of the unsaturated zone
while still allowing for proper well construction. A North Carolina Licensed/Professional Geologist must
be present to supervise the installation of all landfill gas monitoring wells. The exact locations, screened
intervals, and nesting of the wells must be approved by the Solid Waste Section Hydrogeologist prior to
landfill gas monitoring well installation. Each landfill gas monitoring well must be surveyed for location
and elevation by a North Carolina Registered Land Surveyor. Within thirty (30) days of the completed
construction of each new landfill gas monitoring well, the well construction record (Division of Water
Quality form GW-1b) and the boring log/well detail diagram of each well must be submitted to the Solid
Waste Section. The submittal must also include a scaled topographic map showing the location and
identification of new, existing and abandoned landfill gas monitoring wells.

Nested and Clustered Landfill Gas Monitoring Wells

Nested and/or clustered landfill gas monitoring wells may be required in unsaturated zones of 45 feet or
more to measure specific depths of the unsaturated zone. Initially, the installation of one long screen shall
be sufficient. If a monitoring event shows an exceedance of the lower explosive limit, then the Solid
Waste Section may require the installation of nested and/or clustered landfill gas monitoring wells.

Abandonment of Wells

An abandonment record must be submitted to the Solid Waste Section within 30 (thirty) days of the
abandonment of a landfill gas monitoring well. The landfill gas monitoring well(s) must be overdrill
and sealed with grout in accordance with 15A NCAC 2C .0113(d) and certified by a North Carolina ﬁ

Licensed/Professional Geologist. if located within a
waste unit footprint

11


jon
Underline

jon
Callout
if located within a waste unit footprint

jon
Callout
1" or


Professional Certification
The certification statement below must be signed and sealed by a Professional Geologist and submitted

with the Landfill Gas Monitoring Plan.

The landfill gas monitoring plan for this facility has been prepared by a qualified geologist who is
licensed to practice in the State of North Carolina. The plan has been prepared based on first-hand
knowledge of site conditions and familiarity with North Carolina solid waste rules and industry
standard protocol. This certification is made in accordance with North Carolina Solid Waste
Regulatlons 1nd1cat1ng thls Landfill Gas Monitoring Plan should provide early detection of any
elease ; s-eonstituen e e as to be protective of public health

and the environment. No other warranties, expressed or implied, are made.

Signed Imethane migration through the vadose |

Printed

Date

Not valid unless this document bears the seal of the above mentioned licensed professional.
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Figure 1 — Landfill Gas Monitoring Well Detail
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SECTION 6 - Landfill Gas Monitoring Instrumentation

The person using the landfill gas monitoring instrument must understand the principles of operation and
follow the manufacturer's instructions. This includes calibrating the instrument according to the
manufacturer’s specifications. Include the following on the top portion of the landfill gas monitoring
form (See example below) : facility name, permit number, type and serial number of gas monitoring
instrument, calibration date of the instrument, date and time of field calibration, type of gas used for field
calibration (15/15 or 35/50), expiration date of field calibration gas canister, date of landfill gas
monitoring event, name and position of sample collector, pump rate of instrument being used, ambient air
temperature, and general weather conditions. Verification that the equipment was calibrated in
accordance with the manufacturer’s specifications is also required. When determining which field
calibration gas to use, take into consideration the expected levels of methane in the landfill gas monitoring
wells. If the methane levels are expected to be low, use the 15/15 gas canister (15% CO2/15% CH4). If
the methane levels are expected to be high, use the 35/50 gas canister (35% C0O2/50% CH4).

For every landfill gas monitoring well, please include the following: verification of sample tube purge
prior to each sample taken (should be one minute), the time pumped in seconds (should be at least one
minute), barometric pressure, time stabilized reading collected, percent lower explosive limit, percent
methane by volume, percent oxygen, percent carbon dioxide, and any observations or comments. Most
modern gas monitoring instruments will measure percent oxygen and carbon dioxide in addition to the
methane and display the results on the same instrument. Recording the levels of percent oxygen and
carbon dioxide should require little or no extra effort.

The landfill gas monitoring data form (See example below) and results should be retained in the facility’s
operating record unless an exceedance has occurred and/or is requested by the Solid Waste Section.

Landfill gas monitoring readings from non-calibrated or inaccurately calibrated instruments are not
reliable, and will therefore be rejected by the Solid Waste Section. Landfill gas monitoring readings
collected with monitoring equipment that was not designed for landfill gas monitoring will also be
rejected by the Solid Waste Section. There are several different landfill gas monitoring instruments on
the market which may be used in order to obtain all of the information required by the Solid Waste
Section.

Monitoring Times

Monitoring times are also important when conducting landfill gas monitoring. Proper landfill gas
monitoring should include sampling during times when landfill gas is most likely to migrate. Landfill gas
can migrate and accumulate not only in landfill gas monitoring wells; it can also migrate and accumulate
in buildings and other structures. Because subsurface gas pressures are considered to be at a maximum
during the afternoon hours, monitoring should be conducted in the afternoon or whenever the barometric
pressure is low.

Scientific evidence also indicates that weather and soil conditions influence the migration of landfill gas.
Barometric pressure and precipitation have significant effects on landfill gas migration. Increased
barometric pressure generates decreased landfill gas venting from the subsurface, until the pressure within
the subsurface is greater than the atmospheric (barometric) pressure. On the other hand, when the
barometric pressure decreases, the landfill will vent the stored gas until a pressure equilibrium is reached.
Capping of a landfill can influence the effect of barometric pressure on landfill gas migration. Generally,
a more permeable landfill cap will allow greater influence by barometric pressure than a less permeable
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landfill cap. As a result, landfill gas monitoring should be conducted when the barometric pressure is low
and soils are saturated. During the winter season when snow cover is just beginning to melt or when the
ground is frozen or ice covered, landfill gas monitoring should be conducted when the barometric
pressure is low.

Landfill Gas Sampling Procedures

Any accumulation of landfill gas in the landfill gas monitoring wells is the result of landfill gas migration.
The following procedure is a recommended example for conducting landfill gas monitoring well
sampling, but always read and follow the manufacturer’s instructions because each instrument will be
different.

Step 1 — Calibrate the instrument according to the manufacturer’s specifications. In addition, prepare the
instrument for monitoring by allowing it to properly warm up as directed by the manufacturer. Make sure
the static pressure shows a reading of zero on the instrument prior to taking the first sample.

Step 2 — Purge sample tube for at least one minute prior to taking reading. Connect the instrument tubing
to the landfill gas monitoring well cap fitted with a stopcock valve or quick connect coupling.

Step 3 — Open the valve and record the initial reading and then the stabilized reading. A stable reading is
one that does not vary more than 0.5 percent by volume on the instrument’s scale.

Step 4 - Record the stabilized reading including the oxygen concentration and barometric pressure. A
proper reading should have two percent oxygen by volume or less. If levels of oxygen are higher, it may
indicate that air is being drawn into the system giving a false reading.

Step 5 — Turn the stopcock valve to the off position and disconnect the tubing.

Step 6 — Proceed to the next landfill gas monitoring well and repeat Steps 2 — 5.

Landfill Gas Constituent Sampling and Analysis

Sampling of landfill gas to determine volume percentages/concentrations of each constituent can be
accomplished through the use of canisters which are specifically designed for landfill gas analysis.
Several analytical methods are available to determine the concentrations of a variety of constituents.
Typically, landfill gas analysis of this type is performed to determine the non-methane organic
compounds emission rate for Tier 2 testing under the Clean Air Act (Title V Subpart WWW 60.754).
Isotropic identification of landfill methane can be accomplished to identify one source of methane from
another. In this case, isotopes of carbon and hydrogen in the methane are analyzed to determine the
methane source.
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NC Division of Waste Management - Solid Waste Section

Landfill Gas Monitoring Data Form

Notice: This form and any information attached to it are "Public Records" as defined in NC General Statute 132-1. As such,
these documents are available for inspection and examination by any person upon request (NC General Statute 132-6).

Facility Name: Permit Number:

Date of Sampling: NC Landfill Rule (.0500 or .1600):

Name and Position of Sample Collector:

Type and Serial Number of Gas Meter: Calibration Date of Gas Meter:

Date and Time of Field Calibration:

Type of Field Calibration Gas (15/15 or 35/50): Expiration Date of Field Calibration Gas Canister:
Pump Rate of Gas Meter:
Ambient Air Temperature: Barometric Pressure: General Weather Conditions:

Instructions: Under “Location or LFG Well” identify the monitoring wells or describe the location for other tests (e.g., inside
buildings). A drawing showing the location of test must be attached. Report methane readings in both % LEL and % methane
by volume. A reading in percent methane by volume can be converted to % LEL as follows: % methane by volume = %
LEL/20

If your facility has more gas monitoring locations than there is room on this form, please attach additional sheets listing the
same information as contained on this form.

Certification

To the best of my knowledge, the information reported and statements made on this data submittal and attachments
are true and correct. | am aware that there are significant penalties for making any false statement, representation, or
certification including the possibility of a fine and imprisonment.

SIGNATURE TITLE
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SECTION 8 - Suggested Outline for a Landfill Gas Monitoring Plan

1.

3.
6.
7.

Introduction

1.1. Background (project overview, site observations, NCDENR rules referenced)

1.2. Site Geology with discussion of groundwater depth and flow (potentiometric surface map)

1.3. Regulatory Limits

Landfill Gas Monitoring

2.1. Landfill Gas Monitoring Well Locations (discussion of reasoning behind proposed locations,
discussion of well construction, reference map showing proposed locations, reference table
displaying well ID, well depth, screen interval and depth to groundwater)

2.2. Structure and Ambient Sampling

2.3. Landfill Gas Monitoring Frequency

Landfill Gas Sampling Procedures

3.1. Detection Equipment Used (discussion of calibration procedures)

3.2. Landfill Gas Sampling Procedure

Record Keeping and Reporting

4.1. Landfill Gas Monitoring Data Form

4.2. Sampling Reports

4.3. Permanent Record Keeping

Contingency Plan

Certification of Professional Geologist

Certification of Registered Land Surveyor

Figures

Map displaying proposed landfill gas monitoring well locations

Potentiometric Surface Map

Diagram showing construction of stopcock valve or quick connect coupling on well cap

Diagram showing well construction of each landfill gas monitoring well

Table

Table displaying well ID, well depth, screen interval, depth to groundwater

Example of landfill gas monitoring data form
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SECTION 9 - Checklist of Items to be Included in a Landfill Gas Monitoring Plan

1. Depth to groundwater discussion
2. Well locations
a. Number of wells
b. Well spacing
3. Instrumentation being used
a. Calibration procedures
4. Sampling procedures as per the manufacture’s instructions
5. Map of well locations
6. Table describing each well location
a. Well ID
b. Well depth
c. Screen interval
d. Depth to groundwater
e. Subsurface lithology
7. Diagram of cap construction w/ stopcock valve or quick connect coupling
8. Diagram of well construction
9. Potentiometric surface map
10. Professional Geologist certification

11. Registered Land Surveyor certification
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Landfill Gas Monitoring Data Form
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NC Division of Waste Management — Solid Waste Section
Landfill Gas Monitoring Data Form

Notice:This form and any information attached to it are “Public Records” as defined in NC General Statute 132-1. As such, these documents are
available for inspection and examination by any person upon request (NC General Statute 132-6).

Facility Name: Franklin County Closed Landfill Permit Number: 35-01
Date of Sampling: NC Landfill Rule (.0500 or .1600): 0.0500
Name & Position of Sample Collector:

Type & Serial Number of Gas Meter: Calibration Date of Gas Meter:

Date & Time of Field Calibration:

Type of Field Calibration Gas (15/15 or 35/50): Expiration Date of Field Calibration Gas Canister:

Pump Rate of Gas Meter:

Ambient Air Temperature: Barometric Pressure: General Weather Conditions:

Instructions: Under “Location or LFG Well” identify the monitoring wells or describe the location for other tests (e.g., inside buildings). A drawing
showing the location of test must be attached. Report methane readings in both %LEL and % methane by volume. A reading in percent methane by
volume can be converted to %LEL as follows: % methane by volume = %LEL/20

Sample
Tube Time Time Stabilized
Location or | Purge in | Reading | Pumped in |Initial %| Stabilized | % CH4 by
LFG Well ID | Seconds | Taken Seconds LEL % LEL Volume % 02 | % CO2 Notes

MP-1

MP-2

MP-3

MP-4

MP-5

MP-6

MP-7

ATND_BLG

OFFICE_1

TRAN_STN

SCALE_HS

Certification

To the best of my knowledge, the information reported and statements made on this data submittal and
attachments are true and correct. | am aware that there are significant penalties for making any

false statement, representation, or certification including the possibility of a fine and imprisonment.

SIGNATURE TITLE
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LFG Probe Completion Logs



WELL CONSTRUCTION RECORD

This form can be used for single or multiple wells

1. Well Contractor Information:
Steve Thompson

For Internal Use ONLY:

14, WATER ZONES

FROM TO DESCﬁIPTlON

Well Contractor Name

3579-A

ft. ft. Dry

ft. it.

15, OUTER CASING (for multi-cased wells) OR LINER: (if applicable)

NC Well Contractor Certification Number TROM o DIAMETER FTCINESS S TATERIAL

Akers Environmental ft. ft. in.

Company Name =16, INNER CASING OR TUBING (geothermal closed-loop) -i .l *
FROM TO DIAMETER THICKNESS MATERIAL

2. Well Construction Permit #: ft. ft. in,

List all applicable well permits (i.e. County, State, Variance, Injection, eic.) o T n

3. Well Use (check well use): 7. SCREEN T B g R

Water Supply Well: FROM TO DIAMETER | SLOTSIZE | THICKNESS | MATERIAL

ft. ft. in, ¥

DAgricultural CIMunicipal/Public 3.5 2240 1 _ 0.01" scH40 PVC

OGeothermal (Heating/Cooling Supply)  DOResidential Water Supply (single) ft. . "

B ; s : 18. GROUT. S : CaT T -
DInc.iustflal/Commercml [OResidential Water Supply (shared) TROM o ATERIAL S LACEENT M THOD S AVGUNT
Slrnz‘g;tl:n T 0 . 1o5 | Concrete Mix & pour 400 Ibs

on-Water Supply Well:
N . ft. ft. H
@Monitoring LFG Migration Monitoring mRecovery 2.5 3.0 ™ iBent. Chips |Pour 15 Ibs than hydrated
Injection Well: ft. ft.
O Aquifer Recharge OGroundwater Remediation 19, SAND/GRAVEL PACK (if applicable) - = ER
OAquifer Storage and Recovery [OSalinity Barrier £rom 10 MATERIAL EMTLACEMENT METHOD
w & ) 30 |24 ft. | #3 Filter Sand Gravity Pour
OAquifer Test OStormwater Drainage T T
Experi T i Control
OExperimental Technology OSubsidence Contro 20, DRILLING :LOG ({attach additional sheets if ¥) 5
OGeothermal (Closed Loop) DOTracer FROM TO DESCRIPTION (color, hardness, soil/rock type, grain size, ec.)
[1Geothermal (Heating/Cooling Return)  E1Other (explain under #21 Remarks) || 0 ft. 10,5 ft. TOP SOIL; Dark Brown with vegetation
- 05 |4 i, SILTY SAND w/ CLAY; Gray, coarse
4. Date Well(s) Completed: 9/29/14 Well ID# MP-1 T T y
4 v 112 . SILTY SAND; Gray, mottled, coarse
a. Well Location: .
5}; ¢ k|,°°‘é‘°“ Landiil 35.01 12 Mg SILTY SAND; White, coarse
rankiin Go. Landail -
24 ft. ROCK, refusal
Facility/Owner Name Facility ID# (if applicable) T Tt
10 Landfill Road Y .
Physical Address, City, and Zip 1 REMARKS

Franklinton 27525 007591

LFG Migration Monitoring Well.

County Parcel Identification No. (PIN)

5b. Latitude and Longitude in degrees/minutes/seconds or decimal degrees:

(if well field, one lat/long is sufficient)
36.054577 N 78.380324

w

6. Is (are) the well(s): @Permanent or OTemporary

7. Is this a repair to an existing well:  OYes or ¥No

If this is a repair, fill out known well construction information and explain the nature of the
repair under #21 remarks section or on the back of this form.

8. Number of wells constructed: 1
For multiple injection or non-water supply wells ONLY with the same construction, you can
submit one form.

9. Total well depth below land surface: 24 (ft.)
For multiple wells list all depths if different (example- 3@200° and 2@100"

. .. Dry
10, Static water level below top of casing: (ft.)

Ifwater level is above casing, use "+”

2.5

11. Borehole diameter:

(in.)

12. Well construction method: direct pUSh
(i.e. auger, rotary, cable, direct push, etc.)

Locking steel above ground case & pad installed.

FOR WATER SUPPLY WELLS ONLY:

13a. Yield (gpm) Method of test:
13b. Disinfection type: Amount:
Form GW-1

North Carolina Department of Environment and Natural Resources - Division of Water Resources

22, Certification:

§ j/M fs/149/14

AL
lire of SefiiTied Well CBatractor Date

By signing this form, 1 hereby certify that the well(s} was (were) constructed in accordance
with 154 NCAC 02C .0100 or 154 NCAC 02C .0200 Well Construction Standards and thal a
capy of this record has been provided to the well owner.

23. Site diagram or additional well details:
You may use the back of this page to provide additional well site details or well
construction details. You may also attach additional pages if necessary.

SUBMITTAL INSTUCTIONS

24a. For All Wells: Submit this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY: In addition to sending the form to the address in
24a above, also submit a copy of this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24c. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health department of the county where
constructed.

Revised August 2013
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WELL CONSTRUCTION RECORD

MP-2

For Internal Use ONLY:
This form can be used for single or multiple wells
1. Well Contractor Information:
14, WATER ZONES e :
Steve Thompson FROM TO DESCRIPTION
Well Contractor Name 32 fit, ft.
3579-A f i
. ; 15, OUTER CASING (for multi-cased wells) OR LINER (if applicable) -
NC Well Contractor Certification Number TROM To DIAMETER THICKNESS MATERIAL
Akers Environmental ft. fi, in.
Company Name 16, INNER CASING OR TUBING (geothermal closed-loop) =~ 7 ° .
FROM T0 DIAMETER THICKNESS MATERIAL
2. Well Construction Permit #: ft. ft. in,
List all applicable well permits (i.e. County, State, Variance, Injection, efc.) T r in
3. Well Use (check well use): 17 SCREGN : T - g T T
Water Supply Well; FROM TO DIAMETER | SLOTSIZE | THICKNESS | MATERIAL
ft. ft, in. "
OAgricultural ClMunicipal/Public 35 29 L 0.01 scH40 PVC
OGeothermal (Heating/Cooling Supply)  OResidential Water Supply (single) ft. ft. "
DOindustrial/Commercial [CIResidential Water Supply (shared) | ;?"O?WROUT T6 - SRR P AT METHOD T AGURT
glml‘%;“:’“ e 0 f o5  f |Concrete Mix & pour 400 Ibs
ey Wiicrari tari 25 3.0 f |Bent Chips |Pour7 Ibsthan hydrated
@ Monitoring LFG Migration Monitoring CRecovery . . . p
Tnjection Well: ft. ft.
D Aquifer Recharge OGroundwater Remediation 19, SAND/GRAVEL PACK (if applicable) - LT St
FROM TO MATERIAL EMPLACEMENT METHOD
O Aquifer Storage and Recove JSalinity Barrier " -
ao B i v ) 3.0 ™ |32 ft | #3 Filter Sand Gravity Pour
OAquifer Test OStormwater Drainage = T
OExperimental Technology DOSubsidence Control - S— .
20, DRILLING LOG (attach additional sheets if y) T
DGeothermal (Closed Loop) OTracer FROM TO DESCRIPTION (color, hardness, soil/rock type, grain size, etc,)
[Geothermal (Heating/Cooling Return)  DOther (explain under #21 Remarks) |{0 ft 1 ft. TOP SOIL; Dark Brown, vegetation
- 1 |18 . | SILTY SAND; Pinkish white, mottled, coarse
4, Date Well(s) Completed: 9/29/14 Well ID# MP-2 W T -
18 - (32 - | SILTY SAND; White, mottled, coarse, dense
Sa. Well Location: ft. Tt
Franklin Co. Landfill 35-01 . o
Facility/Owner Name Facility ID# (if applicable) T Py No rock refusal
10 Landfill Road . _
Physical Address, City, and Zip 21. REMARKS B - T T
Franklinton 27525 007591 LFG Migration Monitoring Well.
County Parcel Identification No. (PIN) Locking steel above ground case & pad instalied.

5b. Latitude and Longitude in degrees/minutes/seconds or decimal degrees:

(if well field, one lat/long is sufficient)
36.054711 \ 78.378892 W

6. Is (are) the well(s): @Permanent or OTemporary
7, Is this a repair to an existing well:  OOYes or ©@No

If this is a repair, fill out known well construction information and explain the nature of the
repair under #21 remarks section or on the back of this form,

8. Number of wells constructed: 1
For multiple injection or non-water supply wells ONLY with the same construction, you can
submit one form.

9. Total well depth below land surface: 29 (ft.)
For multiple wells list all depths if different (example- 3@200' and 2@100")

1
10. Static water level below top of casing: Dry but at 32 ng (ft.)

If'water level is above casing, use "'+"

2.5

11. Borehole diameter:

(in.)
12, Well construction method: direct pUSh

(i.e. auger, rotary, cable, direct push, etc.)

FOR WATER SUPPLY WELLS ONLY:

13a. Yield (gpm) Method of test:

13b. Disinfection type: Amount:

Form GW-1{

North Carolina Department of Environment and Natural Resources — Division of Water Resources

22, {Certification:
ﬁﬂm/é'l ﬁW /d//"l'//Lf
Signaj ird of Cerfified Well Contfactor Date

igning this form, 1 hereby certify that the well(s) was (were) constructed in accordance
with 154 NCAC 02C .0100 or 154 NCAC 02C .0200 Well Construction Standards and that a
copy of this record has been provided to the well owner.

23, Site diagram or additional well details:
You may use the back of this page to provide additional well site details or well
construction details. You may also attach additional pages if necessary.

SUBMITTAL INSTUCTIONS

24a. For AN Wells: Submit this form within 30 days of completion of well
construction to the following: '

Division of Water Resources, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY: In addition to sending the form to the address in
24a above, also submit a copy of this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24c. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health department of the county where
constructed.

Revised August 2013
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WELL CONSTRUCTION RECORD

MP-3

For Internal Use ONLY:
This form can be used for single or multiple wells
1. Well Contractor Information:
14, WATER ZONES " Lo
Steve Thompson FROM TO DESCRIPTION
Well Contractor Name 24 ft. ft.
3579-A 1t. ft.

NC Well Contractor Certification Number

215, QUTER:CASING (for multi-cased wells) OR LINER (if applicable) -

FROM TO DIAMETER THICKNESS MATERIAL
Akers Environmental ft. ft. in.
Company Name 16, INNER.CASING OR TUBING (geothermal closed-loop) : S 5
FROM T0 DIAMETER THICKNESS MATERIAL
2. Well Construction Permit #: ft. ft. in.
List all applicable well permits (i.e. County, State, Variance, Injection, elc.) T % .
3. Well Use (check well use): 17 SCREEN T ’ e T
Water Supply Well: FROM TO DIAMETER | SLOTSIZE | THICKNESS | MATERIAL
ft. ft. in.
DAgricultural OMunicipal/Public 3.5 227 1 i 0.01" scH40 PVC
OGeothermal (Heating/Cooling Supply)  [DResidential Water Supply (single) ft. e -
Olndustrial/Commercial OResidential Water Supply (shared) |- ;?{O%ROUT - ) i ATEmAL : TITTY CEMENT MET'Hi db < AMbUﬁT
Olrrigation 0 ft 1o5 It |Concrete Mix & pour 400 Ibs
Non-Water Supply Well: P
L o ft, ft. ;
@Monitoring LFG Migration Monitoring mRecovery 25 3.0 Bent. Chips | Pour 7 Ibs than hydrated
Injection Well; 24 Tt 139 ft. |Bent. Chips |Tremied 17 pounds
O Aquifer Recharge OGroundwater Remediation 19, SAND/CR%\)/EL PACK (if applicable) - R : et
FROM MATERIAL EMPLACEMENT METHOD
D Aquifer Storage and Recovery OSalinity Barrier 30 ' |24 Py 43 Filter Sand Gravity Pour
OAquifer Test OStormwater Drainage - n Py
DEXpenmemal Technology CSubsidence Control 20, DRILEING LOG (attach additional sheets if necegsary) = : : R
[OGeothermal (Closed Loop) OTracer FROM TO DESCRIPTION (color, hardness, soil/rock type, grain size, ctc)
CIGeothermal (Heating/Cooling Return)  [Other (explain under #21 Remarks) || 0 |1 ft. TOP SOIL; Brown, vegetation
- 1 ft. 110 ft. I SILTY SAND; Pinkish white, mottled, coarse
4. Date Well(s) Completed: 9/29/14 Well ID# MP-3 10 ® |15 r SILTY SAND: White. coarse
5a. Well I_“ocu"om . 16 |31 ft. 1 SILTY SAND; Pinkish white, mottled, coarse
Franklin Co. Landfill 35-01 . o No Rock encountored
Facility/Owner Name Facility ID# (if applicable) ™ T
10 Landfill Road . .
Physical Address, City, and Zip 21. REMARKS -

007591

Parcel Identification No. (PIN)

Franklinton 27525

County

Sb. Latitude and Longitude in degrees/minutes/seconds or decimal degrees:
(if well field, one lat/long is sufficient)

LFG Migration Monitoring Well.

Locking steel above ground case & pad installed.

ertification:

36.055804 N 78.376617 W ( fo/14 /14
wre of Cefh'ﬁ;.d Well Contractor Date
6. Is (are) the well(s): @Permanent  or  DOTemporary By signing this form, I hereby certify that the well(s) was (were) constructed in accordance
with 134 NCAC 02C .0100 or 134 NCAC 02C .0200 Well Construction Standards and that a
7. Is this a repair to an existing well: OYes or ENo copy of this record has been provided to the well owner.

If this is a repair, fill out known well construction information and explain the nature of the
repair under #21 remarks section or on the back of this form.

8. Number of wells constructed: 1
For multiple injection or non-water supply wells ONLY with the same construction, you can
submit one form.

9. Total well depth below land surface: 22.7 (ft.)
For multiple wells list all depths if different (example- 3@200° and 2@100')

i
10. Static water level below top of casing: Dry but at 24 ng (ft.)

el

If water level is above casing, use
2.5 (in.)

12. Well construction method: direct pUSh
(i.e. auger, rotary, cable, direct push, etc.)

11, Borehole diameter:

FOR WATER SUPPLY WELLS ONLY:

13a. Yicld (gpm) Method of fest:

13b. Disinfection type: Amount:

Form GW-1

North Carolisa Department of Environment and Natural Resources — Division of Water Resources

23, Site diagram or additional well details:
You may use the back of this page to provide additional well site details or well
construction details. You may also attach additional pages if necessary.

SUBMITTAL INSTUCTIONS

24a. For All Wells: Submit this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY: In addition to sending the form to the address in
24a above, also submit a copy of this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24c¢. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health department of the county where
constructed,

Revised August 2013
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WELL CONSTRUCTION RECORD

This form can be used for single or muitiple wells

1. Well Contractor Information:

MP-4

For Internal Use ONLY:

14 WATER ZONES - Ceeh T
Steve Thompson FROM [ T0 DESCRIFTION
Well Contractor Name ft. ft. Dry. Refused on rock before water
3579_A ft. ft.
. . 15, OUTER CASING (for multi-cased wells) OR LINER (if applicable)
NC Well Contractor Certification Number TROM 10 DIAMETER THICKNESS VMATERIAL
Akers Environmental ft. fr. in.
Company Name 16, INNER - CASING OR TUBING (geothernial tidsed-loop) T
FROM TO DIAMETER THICKNESS MATERIAL
2, Well Construction Permit #: ft. ft. in.
List all applicable well permits (i.e. County, State, Variance, Injection, eic.) i T in
3. Well Use (check well use): 17.SCREEN vt i - R S
Water Supply Well: FROM TO DIAMETER | SLOTSIZE | THICKNESS | MATERIAL
’ .. . ft, ft. in. "
OAgricultural CMunicipal/Public 3.5 25.85 1 0.01 scH40 PVC
DOGeothermal (Heating/Cooling Supply) OResidential Water Supply (single) ft ft !
: : : : 18, GROUT S . e e U PR
OIndustrial/Commercial CiResidential Water Supply (shared) FROM oT0) MATERIAT PTACTMEN T IETROT & A OURT
Cllrrigation 0 ft. 105 ' |Concrete Mix & pour 400 Ibs

Non-Water Supply Well:
“Monitoring LFG Migration Monitoring ORecovery

25 ™ }3.0  |Bent Chips |Pour7 Ibsthan hydrated

Injection Well: ft. ft.
O Aquifer Recharge OGroundwater Remediation 19 SAND/GRAVEL PACK (if applicable) Ll SR
O Aquifer Storage and Recove! OSalinity Barrier — - MATERIAL EMILACEMENT METHOD

au & R , 30 f 265 f | #3Filter Sand Gravity Pour
D Aquifer Test [OStormwater Drainage " o
[IExperimental Technology OSubsidence Control 35 DRILLING LOG (attah sdifional sheeslf ——— -
OGeothermal (Closed Loop) DOTracer FROM TO DESCRIPTION (color, hardness, soil/rock fype, grain size, etc.)
[OGeothermal (Heating/Cooling Return)  [Other (explain under #21 Remarks) {| 0 ft. 11 ft, TOP SOIL; Dark Brown, vegetation

1 7 ft. SANDY SILT; Reddish Brown

4. Date Well(s) Completed: 9/29/14 Well ID# MP-4

7 ft. 111 ft. SILTY SAND w/ CLAY; Pinkish white

11 . 116 . 1 SILTY SAND; Pinkish white, fine/mod. grains

Sa. Well Location:
Franklin Co. Landfill 35-01
Facility/Owner Name Facility ID# (if applicable)

10 Landfill Road

16 ft|265 f SILTY SAND; White, fine/mod. grains

Pliysical Address, City, and Zip

Franklinton 27525 007591

265 ft ft. Rock. refusal
ft. ft, DRY
"21. REMARKS -

County Parcel Identification No. (PIN)

5b. Latitude and Longitude in degrees/minutes/seconds or decimal degrees:
(if well field, one lat/long is sufficient)

36.056124 N 78.375640 -

LFG Migration Monitoring Well.

Locking steel above ground case & pad installed.

22, Certification:
Vbl —
J OJM« 5 1014 /14

6. Is (arc) the well(s): @Permanent or OTemporary

7. Is this a repair to an existing well:  OYes or ®No
If this is a repair, fill out known well construction information and explain the nature of the
repair under 421 remarks section or on the back of this form.

8. Number of wells constructed: 1
For multiple injection or non-water supply wells ONLY with the sane construction, you can
submit one form,

9. Total well depth below land surface: 25.85 (ft.)
For multiple wells list all depths if different fexample- 3@200° and 2@100)

10. Static water level below top of casing: Dl'y (ft.)
If'water level is above casing, use “+"

11. Borehole diameter: 2.5 (in.)

12, Well construction method: direct pUSh

(i.e. auger, rofary, cable, direct push, etc.)

FOR WATER SUPPLY WELLS ONLY:

13a. Yield (gpm) Method of test:

13b. Disinfection type: Amount:

W of Certified Well ContigTgr ” Date

By signing this form, I hereby certify that the well(s) was (were} constructed in accordance
with 154 NCAC 02C .0100 or 154 NCAC 02C .0200 Well Construction Standards and that a
copy of this record has been provided to the well owner.

23. Site diagram or additional well details:
You may use the back of this page to provide additional well site details or well
construction details. You may also attach additional pages if necessary.

SUBMITTAL INSTUCTIONS

24a. For All Wells: Submit this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY: In addition to sending the form to the address in
24a above, also submit a copy of this form within 30 days of completion of well
construction to the following;

Division of Water Resources, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24c¢. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health department of the county where
constructed.

Form GW-1 North Carolina Department of Environment and Natural Resources — Division of Water Resources Revised August 2013
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MP-h

WELL CONSTRUCTION RECORD For Internal Uso ONLY-
This form can be used for single or multiple wells
1. Well Contractor Information:

14 WATER ZONES . g
Steve Thompson FROM T0 DESCRIPTION
Well Contractor Name 28.5 ft. ft.
3579-A . ft.
NC Well Contrastor Cortfeaton Nurmber 15, OUTER CASING (fr mulf-cosed wel) OR LINER (Tapplicabls)
Akers Environmental ft. ft, in.
Company Name 16, INNER CASING -OR TUBING (geothermal closed-lgop) 7. .~ i oo

FROM TO DIAMETER THICKNESS MATERIAL
2, Well Construction Permit #: ft. ft. in.
List all applicable well permits (i.e. County, State, Variance, Infection, efc,) m ft o
3. Well Use (check well use): T SCREEN . T
Water Supply Well: FROM - 10 - DLAMETEi: SLOT Sl?,E THICKNESS | MATERIAL
CJAgricultural OMunicipal/Public 35 ™ |28 . 1 ' 0.01 scH40 PVC
DIGeothermal (Heating/Cooling Supply)  DOResidential Water Supply (single) ft. ft. - ; ’
Oindustrial/Commercial CIResidential Water Supply (shared) 'll?ib?wROUT o - MATEm AI; - EMPLA CEMENTVMETH YWY GUNT
Olrrigation 0 ft o5 | Concrete Mix & pour 400 Ibs
Non-Water Supply Well: ™ r -
@Monitoring LFG Migration Monitoring  mRecovery 25 ™30 - | Bent. Chips | Pour 7 Ibs than hydrated
Injection Well: ft. ft.
DAquifer Recharge OGroundwater Remediation 19, SAND/GRAVEL PACK (if applicable) - TN RS
[JAquiter Storage and Recove! [iSalinity Barrier FROM 10 MAIERIAL EMPLACEMENT METHOD

an & Y ) 3.0 ™ (285 | #3Filter Sand Gravity Pour

DAquifer Test O Stormwater Drainage " x
D Experimental Technology [OSubsidence Control % DRILLI\JG TOG itk sadional shesi iF —

il Y}
OGeothermal (Closed Loop) OTracer FROM DESCRIPTION (color, hardness, soil/rock typc, grain size, efc.)
OGeothermal (Heating/Cooling Return) ~ [IOther (explain under #21 Remarks) || 0 ft. 1 ft. TOP SOIL; Dark Brown, vegetation

- 1 ft. |128,5 ft | SILTY SAND; White, mottled, coarse grains
4, Date Well(s) Completed: 9/29/14 Well ID# MP-5 i T g
5a. Well Location: Tt t.
Franklin Co. Landfill 35-01 Py .
Facility/Owner Name Facility ID# (if applicable)
. ft. . No rock refusal

10 Landfill Road . o
Physical Address, City, and Zip 21 REMARKS © B e T T
Franklinton 27525 007591 LFG Migration Monitoring Well.
County Parcel Identification No. (PIN) Locking steel above ground case & pad installed.

5b. Latitude and Longitude in degrees/minutes/seconds or decimal degrees:

(if well field, one lat/long is sufficient) 22. (‘jrhfimhon:
36.057484 N 78.374953 W /0//(/ /)4
ignaf Date
6. Is (are) the well(s): @Permanent or DOTemporary ; Signing this form, I hereby certify that the well(s) was (were) constructed in accordance
with 154 NCAC 02C .0100 or 154 NCAC 02C .0200 Well Construction Standards and that a
7. Is this a repair to an existing well:  OYes or ©No copy of this record has been provided to the well owner.
If this is a repair, fill out known well construction information and explain the nature of the o . .
repair under #21 remarks section or on the back of this form. 23. Site diagram or additional well details:
1 You may use the back of this page to provide additional well site details or well
8. Number of wells constructed: construction details. You may also attach additional pages if necessary.
For multiple injection or non-water supply wells ONLY with the same construction, you can
submit one form, SUBMITTAL INSTUCTIONS
9. Total well depth below land surface: 28 (ft.) 24a. For A0 Wells: Submit this form within 30 days of completion of well
For multiple wells list all depths if different (example- 3@200' and 2@100") construction to the following;
10. Static water level below top of casing: Dry (ft.) Division of Water Resources, Information Processing Unit,
If water level is above casing, use “+" 1617 Mail Service Center, Raleigh, NC 27699-1617
11. Borchole diameter: 2.5 (in.) 24b. For Injection Wells ONLY: In addition to sending the form to the address in
di t h 24a above, also submit a copy of this form within 30 days of completion of well
12. Well construction method: irect pus construction to the following:

(i.e. auger, rotary, cable, direct push, etc.) L Lo
Division of Water Resources, Underground Injection Control Program,

FOR WATER SUPPLY WELLS ONLY: 1636 Mail Service Center, Raleigh, NC 27699-1636

24c¢. For Water Supply & Injection Wells:
Also submit one copy of this form within 30 days of completion of

13b. Disinfection type: Amount: well construction to the county health department of the county where
: e — constructed.

13a. Yield (gpm) Method of test:

Form GW-1 North Carolina Department of Environment and Natural Resources — Division of Water Resources Revised August 2013
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WELL CONSTRUCTION RECORD

This form can be used for single or multiple welis

1. Well Contractor Information:

MP-

For Internal Use ONLY:

-14, WATER ZONES S :
Steve Thompson FROM TO DESCRIFTION
Well Contractor Name 8 ft. it

3579-A

NC Well Contractor Certification Number

ft, ft.

15 QUTER CASING (for miulti-cased wells) OR LINER (if applicable)

FROM ) DIAMETER THICKNESS MATERIAL
Akers Environmental ft. ft. in.
Company Name 16, INNER CASING OR TUBING (geothermal closed-loop) - =

FROM TO DIAMETER THICKNESS MATERIAL
2. Well Construction Permit #: ft. ft. in,
List all applicable well permits (i.e. County, State, Variance, Injection, eic.) ft m n
3. Well Use (check well use): 17.SCREEN &~ - Sy e R ]
Water Supply Welk: FROM - TO - DIAMETI?E SLOTSIZE | THICKNESS | MATERIAL

o . e "

OAgricultural OMunicipal/Public 3.5 7.40 1 i 0.01 scH40 PVC
OGeothermal (Heating/Cooling Supply)  CIResidential Water Supply (single) ft ft. -

: : ; : 18, GROUT ;= S L g
Olndustrial/Commercial [OIResidential Water Supply (shared) TROM o STATERIAT P AT e THOD AN OTNT
Dlrrigation 0 ft. 1o5 i Concrete Mix & pour 400 Ibs
Non-Water Supply Well: m p -

MMonitoring LFG Migraﬁon Monitoring DRCCOVGF}’ 2.5 - 13.0 - | Bent. ChIpS Pour 7 Ibs than hydrated
Injection Well: ft. ft
O Aquifer Recharge CGroundwater Remediation 19. SAND/GRAVEL PACK (if applicable) RO
OAquifer Storage and Recove: OSalinity Barrier £Rom 0 MATERIAL AMTLACIMENT NETHOD
au & R ‘ 30 g fi | #3 Filter Sand Gravity Pour

OAquifer Test OStormwater Drainage o "
DExperimental Technology OSubsidence Control - e — :

20, DRILLING LOG (attach additional sheets if ry) el e -
OGeothermal (Closed Loop) OTracer FROM TO DESCRIPTION (color, hardness, soil/rock type, grain size, efc.)
CGeothermal (Heating/Cooling Return)  [1Other (explain under #21 Remarks) | [0 ft. 11 ft. | TOP SOIL; Dark Brown, vegetation, moist

- 1 ft. 16 ft. SILTY SAND; Brown, coarse grained

4, Date Well(s) Completed: 9/2914 Well ID# MP-6 ﬂ T - g -

6 - 18 - | SILTY SAND; White, mottled, coarse grains
5a. Well Location: Tt ft.
Franklin Co. Landfill 35-01

ft. ft. No rock refusal

Facility/Owner Name Facility ID# (if applicable) T T
10 Landfill Road Py o
Physical Address, City, and Zip T REMARIS

Franklinton 27525

County

5b. Latitude and Longitude in degrees/minutes/scconds or decimal degrees:

(if well field, one iat/long, is sufficient)

007591

Parcel Identification No. (PIN)

LFG Migration Monitoring Well.
Locking steel above ground case & pad installed.

zm

36.059014 N 78.375110 W/ joli4 /1y
Signatyre of Certified Well Contr&g(or Date

6. Is (arc) the well(sy: @Permanent  or  O'Temporary By signing this form, I hereby certify that the well(s) was (were) construcied in accordance
with 154 NCAC 02C .0100 or 154 NCAC 02C .0200 Well Construction Standards and that a

7. Is this a repair to an existing well: OYes or ®No copy af this record has been provided to the well owner.

If this is a repair, fill out knovwn well construction information and explain the nature of the

repair under #21 remarks section or on the back of this form.

1

8. Number of wells constructed:

23, Site diagram or additional well details:
You may use the back of this page to provide additional well site details or well
construction details. You may also attach additional pages if necessary.

For multiple injection or non-water supply wells ONLY with the same construction, you can

submit one form.

9, Total well depth below land surface:

For multiple wells list all depths if different fexample- 3@200° and 2@100°)

10, Static water level below top of casing:
If water level is above casing, use "+

25

11. Borehole diameter:

12, Well construction method:

direct push

SUBMITTAL INSTUCTIONS
7.40 (ft.) 24a. For Al Wells: Submit this form within 30 days of completion of well
construction to the following:
¥
Dl’y but 8 ng (ft.) Division of Water Resources, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617
(in.) 24b. For Injection Wells ONLY: In addition to sending the form to the address in

24a above, also submit a copy of this form within 30 days of completion of well
construction to the following:

(i.e. auger, rotary, cable, direct push, etc.)

Division of Water Resources, Underground Injection Control Program,

FOR WATER SUPPLY WELLS ONLY:
13a. Yield (gpm)

13b. Disinfection type:

Method of test:

1636 Mail Service Center, Raleigh, NC 27699-1636

24c¢. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health department of the county where
constructed.

Amount:

Form GW-!{

North Carolina Department of Environment and Natural Resources — Division of Water Resources

Revised August 2013
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WELL CONSTRUCTION RECORD

This form can be used for single or multiple wells
1. Well Contractor Information:

Steve Thompson

MP-

For Internal Use ONLY:

14, WATER ZONES

FROM TO DESCRIPTION

Well Contractor Name

3579-A

NC Well Contractor Certification Number

8 ft, ft.

ft, ft.

15.0UTER CASING {for multi-caséd wells) OR LINER (if applicable)

FROM DIAMETER THICKNESS MATERIAL
Akers Environmental ft. ft. in.
Company Name 16, INNER CASING OR TUBING (geothernidl closed-loop) L -
FROM TO DIAMETER THICKNESS MATERIAL
2. Well Construction Permit #: ft. ft, in.
List all applicable well permits (i.e. County, State, Variance, Injection, efc.) m ft o
3. Well Use (check well use): ~17.SCREEN S : T T T
Water Supply Well: FROM TO DIAMETER | SLOTSIZE | THICKNESS | MATERIAL
ft. ft. in.
DAgricultural OMunicipal/Public 35 76 L 0.01" scH40 PVC
OGeothermal (Heating/Cooling Supply)  CJResidential Water Supply (single) ft. ft. n
: : : : -18. GROUT - - g . R - L
DlIndustrial/Commercial OiResidential Water Supply (shared) FROM o SATERIAL TP A CEVENT TETHOR & AMOUNT
Dlrrigation 0 f. o5 ™ |Concrete Mix & pour 400 Ibs
Non-Water Supply Well: P W -
@Monitoring LFG Migration Monitoring ORecovery 2.5 -1 3.0 - |Bent. Chips | Pour 7 Ibs than hydrated
Injection Well; ft. ft.
DAquifer Recharge OGroundwater Remediation 19, SAND/GRAVEL PACK (if applicable) = T
CJAquiter Storage and Recovel [ISalinity Barrier EROM 0 MATEMAL EMILAGERENLMETHOD
o & £ ) 30 f™|g ft. | #3 Filter Sand Gravity Pour
D Aquifer Test OStormwater Drainage T T
OExperimental Technology OSubsidence Control
:20. DRILLING LOG (attach additional sheets if necessary)
OGeothermal (Closed Loop) O Tracer FROM TO DESCRIPTION (color, hardness, sollrock fype, grain stz elc)
O Geothermal (Heating/Cooling Return)  TIOther (explain under #21 Remarks) | [0 ft. |2 ft. | TOP SOIL; Dark Brown, vegetation, moist
- 2 ft. 18 ft. | SILTY SAND slight Clay; PinkWhite, coarse
4, Date Well(s) Completed: 9/29/14 Well ID# MP-7 T o 9 y
5a, Well Location: Tt Tt
Franklin Co. Landfill 35-01
ft. ft. No Rock refusal
Facility/Owner Name Facility ID# (if applicable) T W
10 Landfill Road . oY
Physical Address, City, and Zip 2L REMARKS

Franklinton 27525 007591

LFG Migration Monitoring Well.

County Parcel identification No. (PIN)

5b. Latitude and Longitude in degrees/minutes/seconds or decimal degrees:

(If'wcll field, one lat/long is sufficient)
36.060723 « 78.375032 w

6. Is (are) the well(s): @Permanent or [OTemporary

7. Is this a repair to an existing well:  OYes or ENo

If this is a repair, fill out known well construction information and explain the nature of the
repair under #21 remarks section or on the back of this form.

8. Number of wells constructed:
For multiple injection or non-water supply wells ONLY with the same construction, you can
submit one form.

9. Total well depth below land surface: 7.6 (ft.)
For multiple wells list all depths if different fexample- 3@200' and 2@100°)

1
10, Static water level below top of casing: Dry but 8 ng (ft.)
If water level is above casing, use "'+
11, Borehole diameter: 2.5 (in.)

12. Well construction method: direct pUSh

Locking steel above ground case & pad installed.

(i.e. auger, rotary, cable, direct push, etc.)

FOR WATER SUPPLY WELLS ONLY:

13a. Yield (gpm) Method of test:

13b. Disinfection type: Amount:

Form GW-|

North Carolina Department of Environment and Natural Resources - Division of Water Resources

22, Certification: ﬂ

re o Cemﬁcd Well &)mmnto%

By signing this form, I hereby certififfhat the well(y) was (were) constructed in accordance
with 154 NCAC 02C 0100 or 154 NCAC 02C .0200 Well Construction Standards and that a
copy of this record has been provided 1o the well owner.

10014714

Date

23. Site diagram or additional well details:
You may use the back of this page to provide additional well site details or well
construction details. You may also attach additional pages if necessary.

SUBMITTAL INSTUCTIONS

24a. For All Wells: Submit this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY: In addition to sending the form to the address in
24a above, also submit a copy of this form within 30 days of completion of well
construction to the following;

Division of Water Resources, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24¢, For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health department of the county where
constructed.

Revised August 2013
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