January 30, 2014

Mr. Brian Wootton

North Carolina DENR

Solid Waste Section

Division of Waste Management
1646 Mail Service Center

Raleigh, North Carolina 27699-1646

RE: Proposed Landfill Gas Monitoring Plan
North Mecklenburg C&D Closed Landfill
15300 Holbrooks Road
Huntersville, North Carolina

Dear Mr. Wootton:

Per your letter to Mr. Mike Griffin with Greenway Waste Solutions, LLC dated
November 22, 2013, please find the attached Proposed Landfill Gas Monitoring Plan for
the subject closed facility.

Please contact me at (803) 547-4955 if you have any questions or comments concerning
this Plan.

Sincerely,
ENVIRO-PRO,P.C.

A AT
Thomas H. Bolyard, P.G. ‘
Senior Hydrogeologist

cc: Mr. Mike Griffin, Greenway Waste Solutions, LLC.
Ms. Jaclynne Drummond, Compliance Hydrogeologist
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PROPOSED LANDFILL GAS MONITORING PLAN

North Mecklenburg C&D Landfill
Closed Phase I and Phase II Areas
Solid Waste Permit No. 60-13
Huntersville, Mecklenburg County, North Carolina

Prepared for:
Greenway Waste Solutions, LLC

19109 West Catawba Avenue — Suite 200
Cornelius, North Carolina 28031

Prepared by:

Enviro-Pro, P.C.
2646 Farmlake Lane
Fort Mill, South Carolina 29708

Project No. EP-1217 (A)

January 29, 2014
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Background

A landfill gas monitoring plan was not submitted upon closure of the older closed Phase I
and Phase II portions of this landfill facility. This Proposed Landfill Gas Monitoring Plan
is being submitted in response to the North Carolina Solid Waste Section’s letter dated
November 22, 2013.

The depth of proposed gas monitoring wells is controlled by the relatively shallow
groundwater table across the northern, northwestern, and northeastern portions of the
landfill perimeter. Generally shallow bedrock depths dictate the gas well depths in the
eastern, southern, and western areas of this site.

This closed landfill facility is subject to rule 15A NCAC 1313.0503 (2) (a) which states
that the concentration of explosive gasses generated by the site shall not exceed: 1) 25%
of the limit for the gases in site structures; and 2) The lower explosive limit for the gases
at the property boundary. The proposed Landfill Gas Monitoring Plan presented herein
was prepared in accordance with the North Carolina Solid Waste Section’s “Landfill Gas
Monitoring Guidance™ dated November 2010.

Landfill Gas Monitoring

A gas control plan will be implemented to detect possible migration of methane and
hydrogen sulfide gases off-site from this closed landfill facility. A total of 10 proposed
gas monitoring wells will be installed around the perimeter of the area of former waste
disposal. No wells are being proposed along the northern perimeter along the tributary of
Cane Creek since it is contiguous with the NMLF-Infill permitted facility which already
has existing gas wells located along the Creek. The approximate locations of these
monitoring wells are indicated on the attached Figure 1. '

The proposed gas well locations were selected to maintain an average spacing of
approximately 400 feet around the perimeter of the site, and to utilize cleared access for
previously installed groundwater monitor wells where possible. Table 1 summarizes the
proposed gas well construction information. The wells will be installed to a termination
depth above the water table or to the top of bedrock and will be screened across the
majority of the partially weathered rock (PWR) and saprolitic zones to within
approximately 5 feet of the ground surface.



If possible, boreholes for the proposed gas monitoring wells will be constructed using a
direct push Geoprobe rig. Two-inch diameter Schedule 40 PVC pipe with 0.01-inch slots
will be inserted into each probe boring. PVC riser pipe will be threaded into the top of
the screen section to bring the pipe approximately 2 to 3 feet above ground level. The
annular space will be backfilled with No.2 washed, medium sand to a depth of 2 feet
above the top of the well screen. A minimum 2-foot bentonite seal will be constructed on
top of the sand filter pack, with bentonite used to seal the annular space to within 2 feet
of the ground surface. A cement cap will be installed on top of the bentonite to the
ground surface. A non venting PVC pipe cap will be attached to the top of each 2-inch
PVC riser pipe stick-up. A gate valve will be installed on the riser pipe to allow for gas
sampling. A hinged, lockable metal protective cover will be installed over the PVC riser
pipe. The proposed landfill gas monitoring well construction detail is shown on Figure 2.

Once the proposed gas monitoring wells have been installed, their locations will be
surveyed and indicated on a Site Map similar to Figure 1.

There are no existing structures on the closed landfill area, so the only sampling will be

conducted in the perimeter gas monitoring wells. Methane and hydrogen sulfide gas
monitoring will be conducted on a quarterly basis by EP personnel.

Landfill Gas Sampling Procedures

Gas monitoring will be conducted by EP personnel trained to use a GEM-2000 or
equivalent meter. Monitoring will be performed in each of the proposed gas monitoring
wells. Testing procedures for the monitoring wells will be as follows:

1). Calibrate the GEM-2000 meter in accordance with the manufacturer’s
recommendations for methane or explosive gas calibration.

2). Attach the gas analyzer probe tubing to the monitoring probe gate valve on the
well riser pipe.

3). Open the gate valve.

4). Read the percent methane and hydrogen sulfide gases, and percent LEL (lower
explosive limit).

5). Record the stabilized reading of methane and hydrogen sulfide gases measured.
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6). Turn the gate valve to the off position and disconnect the tubing.

7). Proceed to the next landfill gas monitoring well and repeat steps 2-6.

Record Keeping and Reporting

The methane and hydrogen sulfide gas monitoring will be conducted by EP personnel on
a quarterly basis. The results of these measurements will be recorded for each gas
monitoring well on a field data sheet (Table 2) and placed in the operating record for the
landfill facility. Sampling reports will be prepared by EP for each quarterly sampling
event and will be kept at the landfill office as a permanent record.

Contingency Plan

Regulations require that the concentration of explosive gases generated by this closed
landfill facility shall not exceed the lower explosive limit (LEL) for methane and
hydrogen sulfide at the landfill property boundaries. Should either of the explosive gas
levels be detected above these limits, EP will inform landfill personnel who will
immediately take the necessary steps to protect human health and notify the North
Carolina Solid Waste Section.

The steps that would be taken include but are not limited to:

* Restrict access to any facility structures or exterior areas displaying high methane
or other explosive gas levels;

e Prohibit the use of any equipment or materials that may cause sparks or an open
flame;

* Report methane or other explosive gas levels to the Operations Manager; and

e Turn off the electrical main switch outside of any structure exhibiting high
methane or other explosive gas levels.

Within 7 days of detecting methane or hydrogen sulfide gas levels exceeding the LEL at
the facility property boundaries, the gas levels will be placed in the operating record
along with a description of the steps taken to protect human health. Within 30 days of
detecting gas levels exceeding the LEL, a Gas Remediation Plan will be submitted to the



North Carolina Solid Waste Section for their review and approval. This Plan will
describe the methods to be utilized to locate the source of the methane or other explosive
gas, and cap or isolate it.

This Plan may also include the installation of additional monitoring wells to further
determine the extent of the gas, additional gas sampling, and the installation of gas
extraction wells. Once approved, the Plan will be implemented within 30 days.

Professional Certification

This Landfill Gas Monitoring Plan for the closed Phase I and II areas of the North
Mecklenburg Landfill 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 the North Carolina solid waste
rules and industry standard protocol. This certification is made in accordance with North
Carolina Solid Waste Regulations, indicating this Landfill Gas Monitoring Plan should
provide early detection of any release of hazardous constituents to the uppermost aquifer,
so as to be protective of public health andg-.the emi,rronment No other warranties,
expressed or implied; are made. T 2

Date_ /- 29— /§é




TABLE 1

SUMMARY OF PROPOSED GAS MONITORING WELL CONSTRUCTION

GW-1 11 5-11 14 18
GW-2 13 5-13 16 20
GW-3 25 5-25 57 25
GW-4 24 5-24 40 24
GW-5 23 5-23 33 23
GW-6 30 5-30 36 30
GW-7 36 5-36 40 36
Gw-8 20 5-20 65 20
GwW-9 15 5-15 18 20
GW-10 15 5-15 18 20
Notes:

Gas Well Locations are Shown on FIGURE 1.
All Depths are in Feet Below Ground Surface.
All Wells will be Constructed of 2-inch schedule 40 PVC



Well Number:

LANDFILL GAS MONITORING FIELD DATA

TABLE 2

Project Name:

Location:

Project Number:

Date:

Personnel:

Time:

Ambient
Temperature:

Barometric
Pressure:

Weather
Conditions:

Soil Moisture
Conditions:

Condition
of Well:

Methane
Reading:

Hydrogen Sulfide:

Oxygen:

% Methane:

% LEL:




I TOGIOZE TLT ‘N IDArOWd|G08=0] F1v08 DM | EL0E DNV BI¥a[ 4107 ‘17 Uer U0 N ‘01J-0NAUY Aq PALIPOIN dEIN
“ON Junol[DINL A8 300K V|65 A8 az{o3HC | DL 48 Ny ’ "O'd ‘Od-OMIAM WOM4 "S'd 'GUVATOR WOL ONV SNIKIANNS
MY NOS¥ILIYY A8 QIGIADNd SNOLLYDOT TIIM 0ZS040Hd ONY ONUSI 'R

dVIA N OLLYDOT T1EM DNIHOLINOW
L I8VH

LUQDOU DA MAM
BLLA'PEZ OB Xe} - POLE'PTE'0ET Ud
BOZQE ON ‘9popey)) - 38 8Yng - NS UoAl S 0802

ON ‘FTHASHIILNNH
THACNYT DHNENITHOIIN HLHON
O NOIN HLHON
40 SAOLLNTOS LSYM AVYMNIIHO

U] ‘SPAVI[NFUAC)) [RITIUITOLTATY 9 [IALD

oov 00z 0
e e ™ e ™|
1334 NI 3WIs

QOTFEBIOPI 9048
9¥8/LL8¥¢
[rurwrsy 4 Weyrm

/ N 90TPEBINPF [PaIBg
N, o6/ 9PEFT
o QQ»N

‘ N wosray[n
/ \
! N

eITERBTOPI HUUL.%&
L 008/986TF N

o0saNItY ) uoy
_ \\\ﬁ

/)
’ “@%

z mnn g dey
%w R W
f THED TIHAANYT

M 3nimz W,

4 sﬂmi

00T 'L AMYNNGES = SINVUINSNCD ONiddYW

LN3ON3JIAN A8 G30IA0Nd HOUYWYOANI ¥NOINGD DIHJVH0040L ONISIXZ 2
102 ‘L NN AHAVIO0LOMA “VINIY 40 VA ~ Ve "ONIAIANNS

ANYT NOSHALLYY A Q3GIAOYNC NOILYNNOSNI JiHdVH80d0L €LOZ L

) el FLEREL]
B TTIM ONRIOLINOW SVO dE850d0¥d 40 NOLLVOOT ALVINIXOUddY

Tl
N ﬁowe&\\_,\\ TI_ONNOLINOH
; ouy ua AN OCHAIS 03S00U

A NOILYIDT ALYNIXONeldY

TIIM DNHMOLINOH
.“ V MOTIVHS Q3SOd0Nd
A0 NOWYQDT 3LYNIXOMdSY

TIEM ONRIOLINOW ONLLSIX]

M A0 NOILYIOT ILVNIXOHdSY
M2 ONILSICY
AHYANNOY

ALSYM S0
SLINT TN LYMXO¥ddY

e ome JUSYA 4O SLIACT JLYNIXONSY
ORI

FEa:9s L] aﬁ

é:

SOIOEBIO:PI [20d8d
£99/911Y

Fuor ra38sy epury
LOIPEBI0 FUD LLI0ISIO TAIOIBI0 ¥1IBISI0
TUOISL) THAIOIO TOTBIEI10 TIISIEI0 BOI0I610 €0i8)410
CaArQUInk Py Ro.og Bugnonoy vy) o s uoowquKioR. © 8 et syt (¥
PouISW Spnupsooo Aq Den T
S Rp#o jo Joeibey Kumd
%3 Bunquepsi 94y 1 PEP.OORI &0 L9590 10 BEPGE HOOE PYT

/ ¥ the ®0d 30 065"
T 200(] Pesy Big #5804 10 OCIGE A00g Deeg ‘G wbod )

/ 6D 62857 yocg peeq 196 #00d 1o 059p1 Ne0Q PES] ‘PR ¥ #88 ot
61961 oog ey pus pit BBud GEKRI oo peeq “iL9 Moy

0590, 0%d & 142952 N00g pe8Q 10 PRRDG LoD ARpunog (!

FHIOD0S 1O AOM.JO—BYGIY J0/P U
spmuesos Aup oy \0efgre eq Aow Kjwdosd &Ash I'd

SAON NOAIAMNE

f odid, /n
i =S L 7 .m-BQ sy 0%9 43S0T0 (dAL) 3USYM 4O __
S 58,0575 SLIAT SLYNIXONddY N\,
_38. S92
/ 058/ 14678 S\ / /\ ——_ - P
ey oy weny it \e\e \va , R
\\ T A P \ lg'ca9edig doy @x) ! p— Y e
M o~ usey oy 2L=-mi . it S e
nnwwss.w Posed of puns 7 e - S
rio/evov0 A}V o ——
1yduf 4 qdesor I ANV.BU ~ S e o —— - - _~a - -
i %20 csen sA_s _‘ @\ - : ~<
¥ —MH
vy S —— — - \ 1130 TUIONYY ~
\z £ 2% do , s / a%0 43S0 HLHON
5 . 06igLedy dopf M L .
L e \ | VINY NOISNVIX3
1218T810:PT 1eoavd 1 1o 66'289 #did a_: h. vq \\
szv/18661 .~ &W R R \
- L o~ f
£yunoy Finquapyosy Bmv P S\ \ \




~ SAMPLING PORT With Gate Valve

WELL CAP
{NOT GLUED)

4'x4" LOCKABLE STEFL CASING
(3 MIN. STICK UP WITH LOCKING
COVER)

WELL TAG (INCLUDE THE CAP AND SAMPLING PORT
FOLLOWING INFORMATION) /
WELL ID.:

DRILLING COMPANY:

DATE OF INSTALLATION: / Rgsgg" PERFORATED PvC
TOTAL DEPTH:

CONSTRUCTION DETALS:

—~—— CONCRETE PAD

N\ BENTOMTE PELLET SEAL
(HYDRATED PER MFG. SPECS)

\ GROUT SEAL

(CEMENT AND SODIUM BENTOMITE)
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10 SLOT PVC WELL SCREEN
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SEASONAL HIGH WATER TABLE
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Figure 2 — Landfill Gas Monitoring Well Detail

DRAWN BY: SCALE: NTS
CK BY: PROJ NO: EP~1217(R)
PROJ MGR: ‘THB FILE NAME:

DATE: t~4q~14 LAYER:




