AMENDMENT TO PERMIT

MUNICIPAL SOLID WASTE AND
CONSTRUCTION AND DEMOLITION
LANDFILL FACILITIES

Permit Numbers: 9606-MSWLF-1998
9601-CDLF-1997

Site Location: 460B South Landfill Rd.
Dudley, NC 28333

Applicant: County of Wayne

Applicant’s Address: 224 E. Walnut St., 3" Floor
Goldsboro, NC 27530

MESCO Project Number
G15124

Revised April 2016
January 2016

Submitted by the Garner Office of:

Municipal
Services

P.0. BOX 97 GARNER, N.C. 27529
(919) 772-5393

Company, P.A.

P.O. BOX 349 BOONE, N.C. 28607
(828) 262-1767

Engineeringﬂ]

LICENSE NUMBER: C-0281




TABLE OF CONTENTS

PART 1 (IMSWLF) ...ttt ettt ettt ettt a e e e bt e e s a e e e s a b e e e bt e e eab e e eabe e e aabeeeabe e e sabeeambeeeanseesabeeeneeans 4
1.0 ENGINEERING PLAN ...ttt ettt e bt et e e st e e e bt e e sabeeabee e aabeeabeeesabeesnbeeeanseesabeeenneeans 5
1.1 Analysis of the Facility Design and Landfill Capacity .........cccceeiiiiiiiiiiiiieeee e 6
1.1.1 Base Liner System STaNTaras.........ocueeiiiiiiiiiiee ettt e e st e e e s rnte e e e s rateee e snnreeeeeas 8
1.1.2 Horizontal Separation REQUIrEMENTS ......c.uiiiiiiiiiii e 13
1.1.3 Vertical Separation REQUIFEMENTS ......ccouiiiiiiiii e e 13
1.1.4 Location Coordinates and Survey CONrOl ..........ciiiiiiiiiiiii et 13
1.1.5 Sedimentation and Erosion Control PIAN ............cooiiiiiiiiiii e 13
1.1.6 Cap SYSIEM STANUAIAS .....eeiieiieeiee ettt et e e e be e e st e e s be e e aaee s sbeeesaeeeenee 13
1.1.7 Leachate Storage ReQUIrEMENTS. ........ii ittt st et sar e e ae e 14
1.1.8 Existing Landfill Leachate Permit and FIOw Data...........coociiiiiiiiiiiiee e 14
1.1.9 Foundation, Settlement, and Slope Stability ANalysis.........cccoevriiiiiiiiire e 38
1.1.10 Applicable Location Restriction Demonstrations...........oocueiiiiiiiiiiiieiee e 38

2.0 OPERATION PLAN ...ttt ettt ekt et e e e b et e oa et e e b et e sabe e eabe e e aaeeeeabeeesaeeesabeeeneeeanbeesnneans 39
P2 B Va1 o o [F T o] o IR 40
2.2 Operational REQUITEMENTS ......oiiiiiiieiiiee ettt e e s a e e e s ab e e e e nbee e e sanbeeeeeanneeeeeennes 42
2.3 Appendix | - Waste SCreening PlaN .........c.ooo it 52
2.4 Appendix Il - Alternate Cover Materials (ACM) ..ot 61
2.5 Appendix Il - Explosive Gas Control Plan (MSW and C&D)........cccueeiiiiiiiiiiieeeiee e 64
2.6 Appendix IV - Leachate Collection System Inspection LOg........cooiuiiiiiiiiiiiiiei e 65
2.7 Appendix V - Surface and Groundwater Monitoring Plan..........cc.ooii e 66
2.8 Appendix VI — Corrective Action For Leachate Break-OutS .........ccceiiiiiiiiiiiiei e 74
2.9 Appendix VII-Solid Waste Management Facility Fire Occurrence Notification Form ...........cccocvennene. 76
2.10 Engineering/Operation DIaWingS . ........eee it eeiiiee ettt et e e st e e e s bt e e e e snbee e e ssnbeeeeennneeeeennnes 78
2.10.1 THIE SN ...t 78
2.10.2 INAEX SNEEL ... e 78
2.10.3 Existing ConditioNs (MSW).......oo ittt e e s nt e e s s nee e e e sneeeeeeas 78
2.10.4 5 Year Fill PIan (IMSW) .....uuiiiiee it ees ettt e e e e et e e e e e e e et e e e e e e e e s nnneeeeeaeeeeannnnseeneaenennnns 78
2.10.5 5 Year Fill with Gas Collection Wells (MSW) ........oi ittt 78
2.10.6 OPEration DELalS.......ceiieeeiiiiiee ettt ettt e rae e s b e ae e e abe e e ae e e snreeenrean 78
2.10.7 Existing Conditions (C&D) ....cueiuuieiieiiiiiie ittt ettt sttt e b e sae e e sab e e s aee e snreeeneeas 78
2.10.8 5 Year Fill PIan (C&D) .....ei ittt ettt ettt e sae e e s b e sae e e st e s nee e snbeeenreas 78
2.10.9 5 Year Fill with Gas Collection Wells (C&D) .....ccueiiiiiiiiiiiee et 78
2.10.10 Baseline Profiles and Cross Sections (MSW/C&D) .......coiueiriiiiiiieiiii et 78

BL0 CLOSURE PLAN ...ttt ettt ettt ettt e h et e s be e e be e e aabe e e be e e eabeeeabe e e aneeeeabeeeaneeeaabeesneeesabeeanneans 79
T I o1 oo [F T o] o ISP TR 80
2 0 (o TN (I 0= o I} ] (=T o RS 81
3.2.1 Conformance Testing for Interface Friction Angles of Capping Materials .........c.coccoeeiiiieniiiinnnns 81

3.3 CloSUre CONESIVE SOIl AP . .uiiiiiiiiieiiiiiie ettt e e s e e s a e e e s ab e e e e nbee e e ssnbeeeeeanneeeeenanes 82
3.4 Closure Flexible Membrane Liner Method of Deployment .........cooouiiiiiiieiiiee e 85
3.5 Closure Flexible Membrane LINer TESTS ..ottt 90
3.6 ClOSUIE ProtECHIVE COVET ... .eii ittt ettt ra e b e bt e e st e e e be e e s abeeenbe e e anreesbeeesaneesnee 95
3.7 Closure Gas VeNtiNg SYSEM.. ...ttt st rbe et e e e bee e s abeeebe e e sareesbeeesaneeanee 98
3.8 Closure Construction Quality ASSUrance (CQA)......uueiiiiieiee ettt saee e s ae e aeeeenee 98
3.9 ClOSUIE COSES ..ueiiiiuiieitie ettt ettt ettt ettt ettt e ettt esa et e e bt e e ehe e e eab e e e be e e sabe e e abe e e aabeeeabeeeeseeesnbeeeaneeesabeesnneans 100
4.0 POST CLOSURE PLAN ... ...ttt ettt e e a e e e bt e e e ae e e st e e e aae e e eabe e e beeesnbeesneeesaneeanneas 102
o I a1 oo [F T o] o ISP RSP UPROPRN 103
4.2 POSE ClOSUIE COSES ...eiitiiiiiie ittt ar e s et e e me e e s ne e e s sn e e sare e e anneesneesnneens 105
4.3 Potential Assessment and Corrective Action (PACA) Estimate .......ccccvvvvieree e 106
5.0 FINANCIAL ASSURANCGES........ .ottt ettt e e e bt e e e s e e e s abe e e aaee e sabeeabeeeanbeesneeesnneeaneeas 107

P:\solid waste\G15124-Wayne MSW-CD Permit Amendment LHC 1/12/2016 Rev. 04//04/2016



PART 2 (C&DLF @Nd LCID) .........coiiiiiiii ettt et e e s e e 108

1.0 ENGINEERING PLAN ...ttt ettt a ettt e e ae e s s bt e s be e e s ae e e sab e e e aaee e sabeeanbeeeaaseesbeeesaneeanee 109
1.1 Analysis of the Facility Design and Landfill Capacity (C&DLF) .......cccoiiiiiiiiiiiiiieee e 110
1.1.1 Location Coordinates and SUrvey CONTrol ..........oooiiiiiiiiiii ettt 111
1.1.2 Sedimentation and Erosion Control PIaN ............cooiioiiiiii et 111
1.1.3 Cap SYSIEM STANUAIAS .....eeiiiiieitii ettt ettt be e et eebe e e sate e sabeeernneesabeeaneeen 111
1.2 Analysis of the Facility Design and Landfill Capacity (LCID)........ccoiiiriiiiiiiieriee e 112
2.0 OPERATION PLAN ... ettt ettt st et n e e s et e s e e s e e e ne e e sar e e e ne e e anneenne e e nnneesaneas 113
2.1 Construction and Demolition Landfill Facility (C&DLF) .....ccuiiiiiiiiiii et 114
2.2 Operational REQUITEMENTS .....ccoiiiiei et e e st e e s bt e e e s bee e e e sbeee e e sbeeeeennnee 115
2.3 Engineering/Operation Drawings — C&D [see Part 1(MSWLF), Section 2.10]........cccceveevrieerieniinens 121
2.4 Land Clearing and Inert Debris Landfill Facility (LCID) ........oviiiiiiieieee e 121
2.5 Operational REQUITEMENTS .....ccoiiiiii et e e e bt e e e e s bt e e e e s nae e e e eneeeeeennee 122
2.6 Operation Plans for Tear-off Shingles, Passive Composting, and Inert Debris Storage
=TT N o (oYt oY= o o PSR 122
2.7 Engineering/Operation Drawing-LOID ........ccocii ittt s e raae e saeeenee e 152
2.7.1 LCID Landfill Fill Plan and CrosS-SECHON ........c.ciiiiiiiiiiiiee ettt 152
BL0 CLOSURE PLAN ... .ottt ettt e r e st e st eam et e s r e e e s se e e e s e e e ane e e s re e e ne e e amneenneeennneesnneas 153
R 70 T 1o o o 11 T3 1T o ISR TURPTRTN 154
3.2 ClOSUIE Cap SYSTEIM ... ittt ettt e e e ra e e e s bt e e be e e sabe e ebe e e saeeesnbeeeanaeesbeeaneaans 155
3.3 CloSUIrE CONESIVE SOIl CAP ..uiiiteiiiiieiiie et eiee ettt ettt et e bt e e st e e aee e sabe e s bee e sseeesmbeseaneeesbeeaneeans 155
3.4 ClOSUIE EFOSIVE LAYET .coiieiieee ettt ettt ettt ettt e e s e bt e e s s bt e e e s bbe e e e sntee e e eneeeeennnee 158
3.5 Closure Gas Venting SYSIEM.......ocuii i nnneesneesnne e 158
3.6 Closure Construction Quality ASSUrance (CQA).....coouuiie it 159
3.7 ClOSUIE COSES ..uveieitie ittt e et e et b et e s e e e an et e s st e e ne e e ann e e e ne e e e sn e e e re e e nneenne e e nneeas 160
4.0 POST CLOSURE PLAN ... ...ttt ettt a e e e bt e e s a b e e st e e e aaee e sabe e e beeesabeesneeesmneeanneas 162
o T Vo (oo [F o1 1T o IS PP SPRURPRRTN 163
4.2 POSE ClOSUIE COSES ..ottt ettt ettt ettt e e bt e e s bt e e be e e sabe e e be e e eseeesabeeeanteesbeeaneeans 165
5.0 FINANCIAL ASSURANCGES........ .ottt et e et e e ane e s e e ne e e anneenne e e saneesanees 167
APPENDIX A ettt e e e R et et e e e e e e R et e a et e ne e e re e nareeenneeenes 168
ANrSPaCE CalCUIBTIONS ..ottt sttt e ra e e st e e bt e e rate e e be e e e seeesabeeeaaeeesbeeaneeans 168
ReViSed FaCIlity DIaWINGS. .....ccoiiiiiie ittt e rs et e e s st e e e s ante e e e s ambe e e e s anbeeeesanreeeesanreeeesanrneeeans 168
(O[T oL T @ T E= 111 72 =T 0 V1 €= SRR 168

P:\solid waste\G15124-Wayne MSW-CD Permit Amendment LHC 1/12/2016 Rev. 04//04/2016



CIVIL/SANITARY/ENVIRONMENTAL ENGINEERS SOLID WASTE MANAGEMENT u

License No. C-0281

Municipal Engineering

4

Services Company, P.A.
SITE PLANNING/SUBDIVISIONS SUBSURFACE UTILITY ENGINEERING (SUE) U
April 4, 2016

o —————————————— [ |

PO Box 97, Garner, North Carolina 27529 (919) 772-5393 PO Box 349, Boone, NC 28607 (828) 262-1767

Ming-Tai Chao, P.E.
Environmental Engineer [l
NCDENR - Solid Waste Section
217 W. Jones Street

Raleigh, NC 27699

Re: Comments on the Permit Amendment Application for (Permit Application)
Wayne County Landfill Facility, Wayne County, North Carolina
Permit No. 9606-MSWLF-1998, Doc ID No. (DIN) 25782

Dear Mr. Chao:

In response to your letter dated March 18, 2016, we submit the following:

General

il The North Carolina Department of Environmental and Natural Resources(DENR) officially became
the Department of Environmental Quality (DEQ) on Sept. 18, 2015 when Governor McCrory signed
the 2015-2016 state budget info law. Please use the correct department name or its acronym
NCDEQ throughout the Permit Application.

Response: The text has been revised as requested.

MSWLF Unit (9606-MSWLF-1998)
Engineering Plan
2 (Section 1.1) According to the Permit to Construct Application for the MSWLF — Phase 3 (DIN 14016)

approved on June 13, 2011, the combined capacity of Phases 1 through 3 is 2,327,598 cubic yards (CY)
which is summarized below:

PR

Phase Acreage Air Space (CY)
1 23 1,100,000
2 21 685,711
3 21 541,887
Total 65 2,327,598

However, the Phasing Table in Section 1.1 (on Page 7) of the Permit Application states the combined
capacity of Phases 1 through 3 is 2,538,681 CY.

i Is the landfill unit overfilled than the approved capacity of 2,327,598 CY?
ii. What is the in-place waste volume (in CY) of the MSWLF unit according to the latest survey data in
20152
Response: We mistakenly had the wrong numbers in the chart. The chart has been revised

to show the correct numbers.
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i3k (Section 1.1) As described in the Permit to Construct Application for the MSWLF — Phase 3 (DIN
14016) approved on June 13, 2011, the MSWLF unit has the approved total capacity of 5,365,695
CY, which is defined as the volume measured between the bottom of waste (or the top of the
protective cover of landfill base system) and the top of the final cover of the landfill unit including
the volume of daily cover and final cover system. To avoid any confusion, please define the
approved total capacity in the Section.

Response: We added the definition as requested under the “Phasing Table”

4. (Section 1.1.7) Please add the following requirements to the subsection:
i The 20-year leachate disposal agreement — Utility Agreement between the County of
Wayne and the City of Goldsboro will expire on March 3, 2020.
ii. The County must submit the SWS a copy of the renewal leachate disposal agreement on
or before March 3, 2020 to retain the life-of-site permit of the MSWLF unit.

Response: We added the information as requested to the text and included the updated
Utility Agreement.

Operations Plan
5. (Section 2.1, On Page 40) Please address the following concerns:

i. The program for corrective actions of leachate breakouts is placed in Section 2.8, Appendix
VI of the Permit Application. Please correct the typo.

ii. (Paragraph 8) Please provide the inspection frequency for the leachate breakouts, both
routine and non-schedule inspections. The record keeping requirement of the inspection
record.

Response: The text has been revised.

The text in Paragraph 8 has been revised.

6. (Section 2.2) On August 09, 2013 the SWS approved (DIN 19484) the County to operate the
several non-disposal solid waste management units inside the Wayne County Landfill Facility
according to the approved Operations Plan titled “ Operations Plan for: Sorting Tear-off Asphalt
Shingles for Recycling, Passive Composting In Borrow Pit #1, and Inert Debris Storage &
Processing in Borrow Pit #1 (DIN 19483). If the County intends to continued operation of these
units, please provide the revised or updated Operations Plan; the location of each active unit must
be shown the Facility Plan drawing.

Response: The Facility Plan drawing F1 has been revised to show the areas requested and
the “Operation Plans” for the areas have been included in PART 2(C&DLF and
LCID) Section 2.6.

7 (Section 2.2.1, On Page 44) Should the mobile homes that originate in Wayne County, rather than
Alamance County be acceptable for disposal or recycling at the landfill facility? Please clarify.

Response: | have searched my document and the PDF that was sent to you and was unable
to find “Alamance County” referenced anywhere.
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8. (Section 2.2.7) Please provide additional information and address some concerns of the Water
Quality Monitoring Plan.

i Add the locations of the eleven (11) groundwater monitoring wells and three (3) surface
water monitoring points to the operation plan drawings.

i. The monitoring well MW-1 was plugged and abandoned (P&A) in June 14, 2013. The P&A
record (GW-30 form) must be submitted to the SWS for a review and approval.

fi. Since the well MW-1R is replacing the MW-1, please provide the correct info throughout
this Section.

Response: All monitoring wells and surface water monitoring points have been added to Drawing F1 of

the Facility Plan Drawings and Drawings E1 and E5 of the Engineering/Operation Plan
Drawings. The facility drawing (F1) scale was also revised to allow better viewing of the
features.

All references to MW-1 have been revised to MW-1R and the report/form and email
approval have been included with this letter for your reference.

9. (Section 2.2.12 Leachate Management Plan) Since leachate circulation is not proposed in the
Permit Application, please state the generated leachate from the landfill unit will not be circulated.

Response: The text has been revised.

10. (Section 2.2.13) The landfill gas gathered from the gas collection and control system is treating and
generating electricity at the on-site Landfill Gas To Energy Unit. Please provide the following
information of this unit:

i The location of the unit including the flare which must be shown on the Facility Plan
drawing

Ii. The ownership of the unit.

fi. The current and valid NC Air Quality Permit for the flare system and engine/generator
unit(s).

Response: The flares have been added to Drawing F1 of the Facility Plan Drawings. We have

also noted on this drawing ownership and Air Quality Permit numbers. A copy of the Air
Quality Permits have also been added to Appendix A.

14 (Section 2.5/Appendix Il — Explosive Gas Control Plan — MSW & C&D) Since the SWS doesn’t
approve the new gas monitoring plan (referred email messages dated the March 14, 2014 [DIN
20729] & February 22, 2016 from Christine Ritter, the SWS Hydrogeologist to the County’s
representatives), the existing 25 gas monitoring wells installed around the landfill facility shall not
be removed from the operation plan drawings. Please add all gas probes/wells to the operations
plan drawings.

Response: The Gas Probes have been added to Drawing F1 of the Facility Plan Drawings and

Drawings E1 and E5 of the Engineering/Operation Plan Drawings. However, at this time
the gas monitoring plan is under re-review, so the locations shown are current as of this
submittal.
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12 (Section 2.10 Engineering /Operations Drawings) Please make corrections on the following
drawings:

I.

fi.

Response:

(Drawing No. E2/Sheet No. 4 of 10)

a. Mark/note the MSWLF-Phase 4 on the drawing.

b. Are the fill contours of the in-place wastes for both MSWLF unit & C&DLF unit shown
on the drawing generated from the latest survey result in 2015? If not, add the fill
contours from the latest survey result in 2015 to the drawing.

(Drawing No. E4/Sheet No. 6 of 10)

a. The drainage net shown in the “Typical Methane Gas Collection Well to Vent
Conversion Detail) is 250 mil double bonded geosynthetic material which is
inconsistent with that specified in the Section 3.6 (on Page 96) of the Closure Plan of
the MSWLF unit .

b. The existing “Typical Cap Closure Details” are associated with the MSWLF unit.
Please note the details are associated with the MSWLF unit.

c. Add the details of the final closure cover system and the passive venting system of the
C&DLF unit to the drawing which must be consistent with the specification/descriptions
described in the Closure Plan of the C&DLF unit.

(Drawing No. E8/Sheet No. 10 of 10)

a. To avoid confusion, the “existing grade’ should be the original grade prior to
construction the landfill unit such as the one shown on Station 21+00 (MSW). The so
call “existing grade” on other cross-sections should be the fill grades of in-place wastes
which must be consistent with the latest survey result in 2015. Please replace the
“existing grade” for a proper term for both MSWLF & C&DLF units.

b. The intermediate fill grades for Phase 4 at Station 16+00 (MSW) is approximately
ranging from 194 feet (at Station 8+20) to 190 feet (at Station 13+20) and to 180 feet
(at station 13+75). The cross-section -Station 16+00 (MSW) is not consistent with the
grades shown on Drawing No. E2/Sheet No. 4 of 10.

We have noted Phase 4 on Drawing E2 of the Engineering/Operation Drawings
as requested. The existing contours shown are from the volume survey of 2015.

We have revised Drawing E4. We changed the 250 mil to 330 mil and noted that
the C&DLF cap does not have the drainage net.

We have revised Drawing E8. We revised the existing grades and corrected the
incorrectly shown fill.

Closure and Post Closure Plans
13: (Section 3.1) Please provide the following rule-required info:

I3

ii.

Response:

Please state that the proposed post-settlement the slopes of the side and deck portions of
the final cover system will be a minimum of 5 percent and a maximum of 25 percent [Rule
15A NCAC 13B .1627(c)(3)(A)]. The specific ranges of the surface slopes were approved
in the PTC Application - Phase 3 (DIN 14016).

Please also provide the maximum inventory of wastes, in the latest surveyed volume in
cubic yard, of ever on-sit over the active life of the landfill facility [Rule 15A NCAC 13B
.1629(b)(1)(C)].

The text has been revised.
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14. (Section 3.6) This section indicates that the average annual discharge generated from the HELP
model from 2004 Application is used for calculating the flow capacity of the proposed drainage net;
however, the SWS has no record indicating that the referenced model results exist. Please provide
the referenced HELP Model results.

Response: The HELP Model was submitted with the Permit Applications for Phase 1,
Phase 2, and Phase 3. The text has been revised to state “Phases 1-3 Permit
Applications”. We have included a copy of the Help Model from the Phase 3
Permit to Construct for your use.

15. (Section 3.7) Please add the typical details of the proposed closure venting system to the closure
plan drawing.

Response: We have added a note to the closure drawing referencing the details on Drawing
E4 of the Engineering/Operation Plans.

16. (Section 4.1, Third paragraph) The landfill facility doesn’t have any leachate collection tank, but a
lagoon/surface impoundment to store leachate generated from the landfill units. Please make the
correction to the description.

Response: The text has been revised.

C&DLF Unit (9601-CDLF-1997)

Engineering Plan

17 (Section 1.1, General) The approved total gross capacity for the C&DLF unit is 2,736,883 CY,
consisting of air space of 2,478,749 CY and the final cover system with a volume of 258,134 CY.
The gross capacity is defined in the Rule A NCAC 13B .0537(e)(2)(B). To avoid any confusion,

please

I State the C&DLF facility has a permitted gross capacity, not air space capacity, of
2,736,883 CY consistent with the described Pashing Table on Page 111.

ii. Provide the estimate of maximum inventory of C&D waste (in-placed waste estimate) on-

site in cubic yard based on the latest survey data (in 2015).
Response: The text has been revised.

18. (Section 1.1.1) Please specify the thickness of each of the soil liner and the erosive later shall be
measured perpendicular to the slope surface.

Response: The text has been revised.

19. (Section 1.2) Please provide additional info of the LCIDLF unit:
i Describe the bottom elevation of the waste is at least four (4) feet above the seasonal high
water table according to February 2012 Evaluation Report [Rule 15A NCAC 13B
.0565(1)(b).
. Describe the extent of the waste footprint (in acre) of the LCIDLF [Rule 15. 156A NCAC 13B
.0565(3)(h)].
fii. Describe the proposed excavation, grading, and/or final contours of the landfill slopes [Rule
15. 15A NCAC 13B .0565(3)(j)].
iv. Describe the approved total capacity of the LCIDLF unit is 41,716 CY which consists of air
space of 35,263 CY and final cover system of 6,453 CY.
V. Describe the space utilization of the Phase 1 — the in-place waste volume and remaining
capacity (in cubic yard).
Response: The text has been revised in Section 1.2 and in Section 2.4.
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Operations Plan

20.

Response:

21.

The groundwater underneath the unlined, closed MSWLF unit which is overlain by the active
C&DLF unit is impacted by waste disposal activities; the implementation of the approved corrective
action program to restore the groundwater quality is required by the Rule 15A NCAC 13B .0547(4),
the Corrective Action Plan (DIN 8821), and the Permit Conditions stipulated in the Permit to
Operate dated August 27, 2012 (DIN 16640). The Operation Plan must provide the following
information and/or document.

K

ii.

fii.

Please provide the chronologic descriptions of the Corrective Action Plan (CAP) including
the Sampling and Analysis Plan (SAP), the supplement, and/or revision since the CAP
approval date of October 22, 2009. The approved documents or approval letters including
the document identification number (DIN), date, and efc.

Provide the findings and results according to the latest Corrective Action Evaluation Report
(CAER). The CAER must be appended to the permit amendment application [Permit
Condition No. 1, Attachment 3, of the Permit (DIN 16640)].

The cost estimates for completion of the groundwater restoration/remediation based on the
latest approved CAP. This cost for completion of the CAP must be a portion of the post-
closure cost estimates.

The text in [Part 2 (C&D and LCID)] Section 2.0 Operation Plans, “Section 2.7
Engineering/Operation Plan Drawing” has been changed to Section 2.8, and Section “2.8
Chronological Description of the Corrective Action Plan” has been added.

“Section 4.3 Corrective Action Plan Costs” has been added to [Part 2(C&D and LCID)]
Section 4.0 Post-Closure.

The landfill gas collection and control system (LFGCCS) are installed and operated in the unlined,
closed MSWLF unit, overlaid by the active C&DLF. Therefore,

.

Response:

22

The Operations Plan should describe the requirements of the operation, maintenance,
inspection and decommission of the LFGCCS.

The copy of the current, valid NC Air Quality permit No. 08885T03 shall be appended to the
Operations Plan.

The County does not own or operate the active flare or the electrical generation equipment.
It is owned and operated by the gas developer. The County does own the stand by flare
which in the case of emergency will be activated. There are no daily operation plans
required by the air quality permits.

The Title V Permit is in the County’s name and they are responsible for all reporting that is
required by the Permit. There are reporting requirements and required maintenance time
limits if any of the gas destruction units malfunction and/or shut down also if individual wells
do not meet permitted requirements.

Gas extraction wells and collection lines may be abandoned in place if no longer functional,
required by the air quality permit and/or not producing the quality of gas needed for
electrical generation. The wells and lines are capped and left in place. Extraction wells
that remain after capping will eventually be converted to vents.

The current copy of the NC Air Quality Permit No. 08885T04 has been added to Appendix A.

(Section 2.2) Please correct the typos and additional information:

i.

(Paragraph 1 - Waste Acceptance and Disposal Requirements) The Alamance County
mentioned in the “item j” is likely a typographic error.
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ii. (Paragraph 2 —Cover Material Requirements) The referenced Paragraph 10 for record
keeping requirement is likely a typo.
fii. (Paragraph 9 e.) Please address the following concerns regarding the leachate breakout:

a. In addition to the weekly inspection, the non-schedule inspections should be executed
after a major storm event or a drenched raining season pass.

b. The inspection log/record should be placed in the facility operating record.

c. Section 2.8/Appendix VI -The Corrective Action for Leachate Break-Outs of the Part 1
MSWLF might be applicable for the C&DLF unit as well. If so, please place the
reference of Section 2.8/Appendix VI in the Paragraph 9.

Response: | have searched the document and the PDF that was sent to you and was unable
to find “Alamance County” referenced anywhere.

The reference to Paragraph 10 has been changed to the correct reference “Paragraph 11”.
The text in item 9(e) has been revised.

Closure and Post Closure Plans
23. (Section 3.1) Please provide the additional information or correct the typographic errors:

I The estimated schedule of the C&DLF closure is approximately 24 years according to the
Air Space Calculation in Appendix A. Please correct the typo.

ii. Please also provide the maximum inventory of wastes, in the latest surveyed volume in
cubic yard, of ever on-sit over the active life of the landfill facility [Rule 15A NCAC 13B
.0543(d)(3)].

Response: The text has been revised.

24. (Section 3.2) The largest area currently requiring a cap system for the C&DLF unit on top of the
unlined, closed MSWLF (unit 2) shall be 40 acres according to Rule 15A NCAC 13B.0547(4) and
consistent with the Section 3.7 — Closure Cost Estimates. Please revise the Section accordingly.

Response: The text has been revised.

25 (Section 3.5) Please provide additional information regarding the proposed gas venting system:
i Please provide the total number of the gas vents to be installed over the 40-acre closure
cover system (the standard rate/frequency is one vent per acre).

ii. Please provide a typical detail of the proposed venting system to the Closure Plan
drawings.
Response: The text has been revised. The details are shown on Drawing E4 of the

Engineering/Operation Plan.

26. (Section 3.7) The costs associated with installation of the passive gas venting system described in
Section 3.5 is not completely included in the closure cost estimates.
i Please add the costs for material & labor for geotextile, stone, and trenching & laying
piping, and revise the final cost for the closure activities.
ii. Please note that the number of vents must be consistent with the response to the
Comment No. 25

Response: The text has been revised to match the closure costs estimate. However, there was a
mistake in the number of wells in the closure cost estimate and the post-closure cost
estimate therefore the estimates were revised.
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27. (Section 4.1) Please describe the requirements of permit, operation, maintenance, &
decommissioning of the existing LFGCCS at the landfill unit during the course of 30-year post-
closure period.

Response: The County does not own or operate the active flare or the electrical generation equipment.

It is owned and operated by the gas developer. The County does own the stand by flare
which in the case of emergency will be activated. There are no daily operation plans
required by the air quality permits.

The Title V Permit is in the County’s name and they are responsible for all reporting that is
required by the Permit. There are reporting requirements and required maintenance time
limits if any of the gas destruction units malfunction and/or shut down also if individual wells
do not meet permitted requirements.

Gas extraction wells and collection lines may be abandoned in place if no longer functional,
required by the air quality permit and/or not producing the quality of gas needed for
electrical generation. The wells and lines are capped and left in place. Extraction wells
that remain after capping will eventually be converted to vents.

28. (Section 4.2) Please add the cost for completing the approved Corrective Action Plan to restore the
groundwater quality underneath the unlined, closed MSWLF unit [referring the Comment No. 20.iii.
Please note that the aforementioned costs are excluded from the two million dollar — PACA/ NCGS
130A 295.2(h)].

Response: The text has been added to [Part 2 (C&D and LCID) Section 4.3.

Appendix A — Revised Facility Plan Drawings
29. Please add the following information to the drawing [Rules 15A NCAC 13B .0537(d) & .1619(d)]:

i (Drawing No. F1/Sheet No. 3 of 8) Locations of the passive composting unit, inert debris
processing & storage unit, tear-off shingle storage unit, and landfill gas to energy unit/flare
station.

. (Drawing No. F2/Sheet No. 4 of 8) Mark/note the MSWLF-Phase 4 on the drawing.

Response: The drawings have been revised as requested.

Please find enclosed an Electronic copy of the revised Permit Application. If you have any questions or
need additional information please don't hesitate to give us a call.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CO., PA

W Stk
Lisa H. Crawford

Designer

Enclosures
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INSERT FIRST HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 3 OPEN 1* YEAR
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*************'k***‘k*****************k*-k*****************************************
*********************************************************‘k********************

* ok * %
* * ke
*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE xR
i HELP MODEL VERSION 3.04 (13 MARCH 1995) Hk
*k DEVELOPED BY ENVIRONMENTAL LABORATORY x
hd USAE WATERWAYS EXPERIMENT STATION *E
*E FOR USEPA RISK REDUCTION ENGINEERING LABORATORY %
* ok * ke
*k * ok

*****-k************************************************************************
**—k******************‘k****************************'k***************************

PRECIPITATION DATA FILE: C:\HELP3\WAYNEL.D4

TEMPERATURE DATA FILE: C:\HELP3\WAYNE1.D7

SOLAR RADIATION DATA FILE: C:\HELP3\WAYNEL.D13

EVAPOTRANSPIRATION DATA: C:\HELP3\WAYNE1l.D1l

SOIL AND DESIGN DATA FILE: C:\HELP3\WAYNE.D10

OUTPUT DATA FILE: C:\HELP3\Wayne.OUT

TIME: 15:40 DATE: 10/01/2009

ko ok Rk Sk ok ok ok ok ok R R SRR R R R R ks

TITLE: Wayne Co. Phase 3 Open 1% Year (Alt. 1)

skkk gk dkdok bRk bR Rk kR kbR dokok seokokok sk ko gk bk kkkok ok sk kR kR kR ook Rk ok ¥

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS = 12.00  INCHES
POROSITY = 0.4710 VOL/VOL

FIELD CAPACITY B 0.3420 VOL/VOL
WILTING POINT = 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3113 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

It

i

I

0

96.00  INCHES
0.1680 VOL/VOL
0.0730 VOL/VOL
0.0180 VOL/VOL
0.0726 VOL/VOL
.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

Il

i

i

[

0

36.00 INCHES

0.4790 VOL/VOL

0.3710 VOL/VOL

0.2510 VOL/VOL

0.4314 VOL/VOL
.249999994000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE =
DRAINAGE LENGTH

]

i

0.25  INCHES

0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0100 VOL/VOL

33.0000000000 CM/SEC
2.00 PERCENT
100.0 FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
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POROSITY = 0.0000 VOL/VOL

FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199995996000E~12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE

FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY 3 - GOOD

i

It

]

]

]

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24.00  INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY 0.4180 VOL/VOL
WILTING POINT 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC

)

i

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER = 91.70

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 4.430 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 7.332 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 2.710 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 36.487 INCHES
TOTAL INITIAL WATER = 36.487 INCHES
TOTAL SUBSURFACE INFLOW 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA
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STATION LATITUDE = 35.87 DEGREES

MAXIMUM LEAF ARFA INDEX = 3.00

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAIL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV ~ JUN/DEC
4.07 3.73 4.15 3.40 4.01 4.34
6.40 5.77 4.77 2.84 3.25 3.46

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52.40 43.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.35 DEGREES

************-k**********************************************************7\-*******

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECTPITATION - a1 171227.125  100.00
RUNOFF 0.000 0.000 0.00
EVAPOTRANSPIRATION 35.134 127536.766 74.48
DRAINAGE COLLECTED FROM LAYER 4 12.0350 43686.902 25.51
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PERC./LEAKAGE THROUGH LAYER 6 0.000003 0.010 0.00

AVG. HEAD ON TOP OF LAYER 5 0.0011

CHANGE IN WATER STORAGE 0.001 3.379 0.00
SOIL WATER AT START OF YEAR 36.487 132448.312

SOIL WATER AT END OF YEAR 36.488 132451.687

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.069 0.00

**********************************************'k********************************

********************de******'k**************************-Ir**********************—k*

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 1.69 4.49 3.27 1.63 1.94 6.85
7.43 7.75 2.56 3.57 0.80 5.19
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 1.436 1.926 3.002 2.474 2.867 5.357
6.192 4,364 2.866 3.385 0.395 0.870
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 4
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TOTALS 1.6545 0.4259 2.1411 0.6815 0.3048 .0001
0.0013 1.8489 1.5869 1.3420 0.6555 1.3924

[}

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

()

PERCOLATION/LEAKAGE THROUGH LAYER 6

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0018 0.0005 0.0023 0.0007 0.0003 0.0000
0.0000 0.0020 0.0017 0.0014 0.0007 0.0015

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

***s\-***************************************************************************

*v\—******************************************************************—k**-}r*******

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCENT
PRECIPITATION 47.17 ( 0.000) 171227.1 100.00
RUNOFF 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 35.134 ( 0.0000) 127536.77 74.484
LATERAL DRAINAGE COLLECTED 12.03496 ( 0.00000) 43686.902 25.51401
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.010 0.00001
LAYER 6
AVERAGE HEAD ON TOP 0.001 ¢ 0.000)
OF LAYER 5
CHANGE IN WATER STORAGE 0.001 ( 0.0000) 3.38 0.002

*****************‘k*************************************************************
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PEAK DAILY VALUES FOR

YEARS

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH LAYE
AVERAGE HEAD ON TOP OF LAYER 5

MAXIMUM HEAD ON TOP OF LAYER 5

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL

MINIMUM VEG. SOIL WATER (VOL/VOL

R 6

)

)

1 THROUGH 1
(INCHES) (CU. FT.)
291 10672.200
0.000 0.0000
0.30165 1094.97534
0.000000 0.00017
0.010
0.311
1.65 5989.4712
0.2708
0.1232

*%% MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. ***

***************‘k**'k***********************************************************
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********************************-k*********************************************

FINAL WATER STORAGE AT END OF YEAR

5

6

SNOW WATER

3.7283

6.9688

15.5405

0.0025

0.0000

10.2480

0.000

0.0100

0.0000

0.4270

********-k*********************************************************************

**********v\-'k******************************************************************
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INSERT SECOND HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 3 OPEN 5 YEARS w/25 FT. OF SOLID WASTE
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* Kk
* *

*k HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
wx HELP MODEL VERSION 3.04 (13 MARCH 1995)

*x DEVELOPED BY ENVIRONMENTAIL LABORATORY

i USAE WATERWAYS EXPERIMENT STATION

o FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

* *
*

*
* %k
**
* k.
* %
* ok
* ok
* e
* %k

hdkhkhhhhkkdhhhkhrkbhhhhhhhhdkrdrdbhbdhbdhhbhdhhbhdbrdbddddhrhhdhhkdhddhdbrddhbhdhdhdhhddbrhhdhdr

dekokkhhkhkdhkdkhkdkhkhkkkkhhk kb kb hhddhhhdhbkdbddkdhdhhhhhhdhdhhddhhdddhhhdkddhhkdhdhkddhhddhrd

PRECIPITATION DATA FILE: C:\HELP3\WAYNEL.D4
TEMPERATURE DATA FILE: C:\HELP3\WAYNEL.D7
SOLAR RADIATION DATA FILE: C:\HELP3\WAYNE1l.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\WAYNE1.D11
SOIL AND DESIGN DATA FILE: C:\HELP3\WAYNE2.D10
QUTPUT DATA.FILE: C:\HELP3\Wayne2.0UT
TIME: 1541 DATE: 10/01/2009

ook ok sk ok ok ok sk sk ok ok R R R kb ok okl ok ok bk ok ok ok obokolok ok ok kR kbbb kR Rk ooisollok koo kolollol ok ok ok kg

TITLE: Wayne Co. Phase 3 Open 5 Years w/25 ft. of Solid Waste (Alt. 1)

sk ok ok Rk R ok ok sk ok okook R ok kR ko kR sk skok sk kbR sk ok ok sk ok sk ok sk kk sk ok Rk Rk kR ok ok ok oloiol ol kol el R R R oR R

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS = 12.00 INCHES
POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY = 0.3420 VOL/VOL
WILTING POINT = 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3109 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (,419999997000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND. = 0

I

it

300.00 INCHES

0.1680 VOL/VOL

0.0730 VOL/VOL

0.0190 VOL/VOL

0.0729 VOL/VOL
.100000005000E~02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

il

]

0

)

36.00 INCHES
0.4790 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
0.4471 VOL/VOL
.249999994000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

fl

]

0.25  INCHES

0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0100 VOL/VOL

33.0000000000 CM/SEC
2.00 PERCENT
100.0 FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =

0.06 INCHES
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POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

]

i

i

1t

I

1

1

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL
0.199999996000E-12 CM/SEC
HOLES/ACRE
HOLES/ACRE

4.00
4.00
3 - GOOD

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

]

]

I

24.00
0.4270
0.4180
0.3670
0.4270

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%

AND A SLOPE LENGTH OF

3CS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF

ARFEA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZON
UPPER LIMIT OF EVAPORATIVE STORA

LOWER LIMIT OF EVAPORATIVE STORAGE

INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

200. FEET.

= 91.
50.
1.
22.
4.
7.
2.
0.
51.
51.
0.

]

it

E
GE

1

i

]

70
0
000
0
426
332
710
000
947
947
00

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

RALEIGH
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STATION LATITUDE = 35.87 DEGREES

MAXIMUM LEAF AREA INDEX = 3.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310

EVAPORATIVE ZONE DEPTH = 22.0 INCHES

AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.07 3.73 4.15 3.40 4.01 4,34
6.40 5.77 4.77 2.84 3.25 3.46

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52.40 43.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.35 DEGREES

*****‘k******'k******************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECTPITATION TRt 171227.125  100.00
RUNOFF 2.922 10606.174 6.19
EVAPOTRANSPIRATION 34.737 1260396.398 73.64
DRAINAGE COLLECTED FROM LAYER 4 9.5142 34536.723 20.17

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/2010 rev. 12/15/2010 Rev. 2/1/2011 Rev. 3/17/11 Rev. 5/13/2011




PERC./LEAKAGE THROUGH LAYER 6 0.000002 0.009 0.00

AVG. HEAD ON TOP OF LAYER 5 _. 0.0009

CHANGE IN WATER STORAGE -0.003 -12.213 -0.01
SOIL WATER AT START OF YEAR 51.947 188568.828

SOIL WATER AT END OF YEAR 51.944 188556.609

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.027 0.00

-)(*-k****'ie***************-k***-k*'k**'k**********************************************

**************************************************v\—****************************

ANNUAL TOTALS FOR YEAR 2

INCHES CU. FEET PERCENT
PRECTPITATION s 188651.125  100.00
RUNOFF 4.642 16851.811 8.93
EVAPOTRANSPIRATION 34.147 123952.344 65.70
DRAINAGE COLLECTED FROM LAYER 4 15.3364 55671.238 29.51
PERC./LEAKAGE THROUGH LAYER 6 0.000004 0.013 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0014
CHANGE IN WATER STORAGE -2.155 -7824.280 -4.15
SOIL WATER AT START OF YEAR 51.944 188556.609
SOIL WATER AT END OF YEAR 49.789 180732.328
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.001 0.00

***-k****************‘k***************************************************'*******
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*****1\-*-k***********************************************************************

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT
PRECIPITATION 76,47 277586.125  100.00
RUNOFF 11.782 42767.832 15.41
EVAPOTRANSPIRATION 34.491 125200.812 45.10
DRAINAGE COLLECTED FROM LAYER 4 29.9091 108570.070 39.11
PERC./LEAKAGE THROUGH LAYER 6 0.000006 0.020 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0028
CHANGE IN WATER STORAGE 0.289 1047.303 0.38
SOIL WATER AT START OF YEAR 49.789 180732.328
SOIL WATER AT END OF YEAR 50.077 181779.641
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.094 0.00

*******************************************************************************

'k*-k*-k-k*************************************************************************

ANNUAL TOTALS FOR YEAR 4

INCHES CU. FEET PERCENT
PRECIPITATION 20 171335.984  100.00
RUNOFF 3.196 11601.604 6.77
EVAPOTRANSPIRATION 34.319 124578.398 72.71
DRAINAGE COLLECTED FROM LAYER 4 7.5199 27297.225 15.93
PERC./LEAKAGE THROUGH LAYER 6 0.000002 0.009 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0007
CHANGE IN WATER STORAGE 2.155 7823.477 4.57
SOIL WATER AT START OF YEAR 50.077 181779.641
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SOIL WATER AT END OF YEAR 52.232 189603.109

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0097 35.275 0.02

***********************************************‘k*******************************

***************‘k*****************-k*-k-):**********************************-k-k***-k**

ANNUAL TOTALS FOR YEAR 5

INCHES CU. FEET PERCENT
PRECIPITATION T 46.93 170355.922  100.00
RUNOFF 3.452 12530.854 7.36

EVAPOTRANSPIRATION 33.674 122237.586 71.75

DRAINAGE COLLECTED FROM LAYER 4 10.9622 39792.621 23.36

PERC./LEAKAGE THROUGH LAYER 6 0.000003 0.011 0.00

AVG. HEAD ON TOP OF LAYER 5 0.0010

CHANGE IN WATER STORAGE -1.158 -4205.191 . -2.47

SOTL WATER AT START OF YEAR 52.232 189603.109

SOIL WATER AT END OF YEAR 51.074 185397.922

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 0.033 0.00

**'k*****'ir-k***************-k-k*-k**************Je**'ir******-k*************************

*********************************************-}c*****'k-k**************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5
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PRECIPITATION

TOTALS 3.76 3.07 4.93 3.07 3.87 6.42
6.67 8.13 4.06 3.91 2.85 3.20
STD. DEVIATIONS 3.40 1.03 1.47 2.21 2.89 2.35
3.34 7.69 2.46 2.80 1.88 1.41

RUNOFF
TOTALS 0.360 0.153 0.339 0.124 0.260 0.524

0.713 1.280 0.619 0.339 0.201 0.287

o
o

STD. DEVIATIONS .546 0.105 .233 0.200 0.529 .341

0.579 2.090 0.729 0.432 0.206 0.185

o

EVAPOTRANSPIRATION

TOTALS 1.479 1.914 2.910 3.429 3.687 4.325
5.130 3.823 2.363 2.860 1.300 1.054

(]

STD. DEVIATIONS .227 0.182 0.070 0.839 1.554 .287

1.672 1.212 0.827 0.393 0.540 0.190

-y

LATERAI, DRAINAGE COLLECTED FROM LAYER 4

TOTALS 1.8553 1.8908 1.3673 0.9030 0.6366 .5916
0.7168 1.6717 2.2856 0.9645 0.9333 0.8319

o

STD. DEVIATIONS 0.8598 2.3780 0.7316 0.3213 0.4831 .9817
0.8468 2.4984 3.4998 0.2481 0.6791 0.4312

(@)

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0020 0.0022 0.0015 0.0010 0.0007 0.0006
0.0008 0.0018 0.0025 0.0010 0.0010 0.0009

STD. DEVIATIONS 0.0009 0.0028 0.0008 .0004 0.0005 0.0011
0.0009 0.0027 0.0039 0.0003 0.0007 0.0005

o

*****‘k**********A‘***************************************************************
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-k**********************‘k*************************'ir*****************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

T oms CU. FEET  PERCENT
PRECIPITATION Ts3.95  ( 12.766)  195831.3  100.00
RUNOFF 5.199 ( 3.7381) 18871.65 9.637
EVAPOTRANSPIRATION 34.274 ( 0.3993) 124413.12 63.531
LATERAL DRAINAGE COLLECTED 14.64837 ( 9.00175) 53173.570 27.15275
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.012 0.00001
LAYER 6

AVERAGE HEAD ON TOP 0.001 ( 0.001)

OF LAYER 5

CHANGE IN WATER STORAGE -0.175 ( 1.6251) -634.18 -0.324

*******************************-k'k****-k*****************************************
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Gk kdkdkkkokkhkdkkhkhkkhhkhd b hrhddr b bk rbhhddhhhkdhdhhhhdbdhkrkdhdhhddrddhhhdhhkhdbdhhhhhbdhdhkdddsk

PEAK DAILY VALUES FOR YEARS

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH LAYER 6

AVERAGE HEAD ON TOP OF LAYER

MAXIMUM HEAD ON TOP OF LAYER 5

SNOW WATER

5

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

1 THROUGH

2.

0.

0.

0.

0.

1.

592

64909

000000

022

456

65

2356.20142

0.00033

5989.4712

0.2728

0.1232

%% MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. ***

*‘k**"(**********‘k************:’r‘k***‘k********‘k*********************************‘k*
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR

6

SNOW WATER

3.8180

22.8162

14.1874

0.0043

0.0000

10.2480

0.000

0.3182

0.0761

0.3941

0.0172

0.0000

0.4270

****************************'k********-k***************************************~Ir

*********************************-k-k*-k*****************************************
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INSERT FINAL HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 3 CLOSED

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/2010 rev. 12/15/2010 Rev. 2/1/2011 Rev. 3/17/11 Rev. 5/13/2011

85



sk kk ok kdkkkkkkkhhhkhhhhhhhdrkkhhhkhhdhhhhkhbhhdhdkdhdhhdhddhdbrkhhddbhddrthrddrhbrit
********************1\-*****************************k***************************

ok * ke
* K * ok
il HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE o
i HELP MODEL VERSION 3.04 (13 MARCH 1995) ok
i DEVELOPED BY ENVIRONMENTAL LABORATORY il
ok USAE WATERWAYS EXPERIMENT STATION i
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x
* ok * ok
* ok * ke

******************************************************************************
******************************************************************************

PRECIPITATION DATA FILE: C:\HELP3\WAYNE1.D4
TEMPERATURE DATA FILE: C:\HELP3\WAYNE1.D7
SOLAR RADIATION DATA FILE: C:\HELP3\WAYNE1.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\WAYNE1.D11l
SOIL AND DESIGN DATA FILE: C:\HELP3\WAYNEC.D10
OUTPUT DATA FILE: C:\HELP3\WayneC.OUT
TIME: 15:43 DATE: 10/01/2009

P e LT T e e e e P 2

TITLE: Wayne Co. Phase 3 Closed (Alt. 1)

sk ok sk ook ok kosk ok skokok dokok skatok sk sk ok ok sk sk ok ks ok skokokokok ok sk ook ks ok kb sk b ks ok sk okl ok ok sielobololok skl kol skolokskok ko ook ok

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAIL TEXTURE NUMBER 12
THICKNESS = 24.00  INCHES
POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY 0.3420 VOL/VOL
WILTING POINT 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3501 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

it

I
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TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY 0.0100 VOL/VOL
WILTING POINT 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0281 VOL/VOL
EFFECTIVE SAT. HYD. COND. 10.0000000000 CM/SEC
SLOPE 5.00 PERCENT
DRAINAGE LENGTH 300.0 FEET

it

it

]

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.04  INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

]

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E~-12 CM/SEC
4.00 HOLES/ACRE
4.00 HOLES/ACRE
3 - GOOD

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS3
FML PLACEMENT QUALITY

il

i

TYPE 3 -~ BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 23

THICKNESS = 18.00 INCHES
POROSITY = 0.4610 VOL/VOL
FIELD CAPACITY = 0.3600 VOL/VOL

WILTING POINT = 0.2030 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4610 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.900000032000E-05 CM/SEC

]
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TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND.

il

0.419999997000E-04

12.00 INCHES
0.4710 VOL/VOL
0.3420 VOL/VOL
0.2100 VOL/VOL
0.3420 VOL/VOL

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

fi

0.

TYPE 1 - VERTICAL PERCO

MATERIAL TEXTURE NU
THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND.

il

0.

TYPE 2 - LATERAL DRAI

360.00 INCHES
0.1680 VOL/VOL
0.0730 VOL/VOL
0.0190 VOL/VOL
0.0730 VOL/VOL

CM/SEC

100000005000E-02 CM/SEC

LATION LAYER
MBER 14
36.00  INCHES
0.4790 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
0.3710 VOL/VOL

249999994000E-04 CM/SEC

NAGE LAYER

MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

[

]

3
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

it

it

TYPE 3 — BARRIER

0.199999956000E~

12 CM/SEC

4.00 HOLES/ACRE
4.00 HOLES/ACRE

3 - GOOD
0
SOIL LINER

MATERIAL TEXTURE NUMBER 16
24,00 INCHES
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I

1

0.100000001000E~

06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%

AND A SLOPE LENGTH OF 2

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/20

00. FEET.

91.70
100.0
1.000
22.0
7.638
10.362
4.620
0.000
70.697
70.687
= 0.00

il

it

[l

I

1

it
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

STATION LATITUDE 35.87 DEGREES

i

MAXIMUM LEAF AREA INDEX = 3.00

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.07 3.73 4.15 3.40 4.01 4.34
6.40 5.77 4.77 2.84 3.25 3.46

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52.40 43.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.35 DEGREES

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
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PRECIPITATION 47.17 171227.125 100.00

RUNOFF 6.125 22234.236 12.99
EVAPOTRANSPIRATION 36.551 132681.469 77.49
DRAINAGE COLLECTED FROM LAYER 2 4.4931 16310.127 9.53
PERC./LEAKAGE THROUGH LAYER 4 0.000080 0.290 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0013

DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.290 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000

CHANGE IN WATER STORAGE 0.000 0.969 0.00
SOIL WATER AT START OF YEAR 70.697 256629.609

SOIL WATER AT END OF YEAR 70.697 256630.578

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.030 0.00

****************************'k'k******-k********************‘k*********************

**-k-;\-**********-k**-k************-k***-k********************************************

ANNUAL TOTALS FOR YEAR 2

INCHES CU. FEET PERCENT
PRECIPTTATION 5197 188651.125  100.00
RUNOFF : 9.594 34826.180 18.46
EVAPOTRANSPIRATION 36.439 132272.812 70.12
DRAINAGE COLLECTED FROM LAYER 2 6.4017 23238.273 12.32
PERC./LEAKAGE THROUGH LAYER 4 0.060118 . 0.427 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0018
DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.427 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
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AVG. HEAD ON TOP OF LAYER 9 0.0000

CHANGE IN WATER STORAGE -0.465 -1686.524 -0.89
SOIL WATER AT START OF YEAR 70.697 256630.578
SOIL WATER AT END ‘OF YEAR 70.233 254944.047
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 -‘ 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.027 0.00

*************************‘k*************************'k***************************

ek ko dkhkhkhkk ko khkkhhkkhkhhhdbhrhkhhhhhhhhhkhddhhdbdrbhddhhdddhhdhhddhhdddkdkdhdhkhdhdis

ANNUAL TOTALS FOR YEAR 3
T vemes CU. FEET  PERCENT
PRECTPITATION 76,47 277586.125  100.00
RUNOFF 24.813 90072.242 32.45
EVAPOTRANSPIRATION 34.733 126080.547 45.42
DRAINAGE COLLECTED FROM LAYER 2 16.9111 61387.254 22.11
PERC./LEAKAGE THROUGH LAYER 4 0.000281 1.019 0.00

AVG. HEAD ON TOP OF LAYER 3 0.0049

DRAINAGE COLLECTED FROM LAYER 8 0.0003 1.018 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.001 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000

CHANGE IN WATER STORAGE 0.012 45.115 0.02
SOIL, WATER AT START OF YEAR 70.233 254944.047

SOIL WATER AT END OF YEAR 70.245 254989.172

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAIL WATER BUDGET BALANCE 0.0000 -0.043 0.00

******************************—k************************************************
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***-k***********************************************')e***************************

ANNUAL TOTALS FOR YEAR 4

INCHES CU. FEET PERCENT
PRECTPITATION 4720 171335.984 10000
RUNOFF 6.647 24127.512 14.08
EVAPOTRANSPIRATION 35.544 129022.984 75.30
DRAINAGE COLLECTED FROM LAYER 2 4.6390 16839.553 9.83
PERC./LEAKAGE THROUGH LAYER 4 0.000082 0.299 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0014
DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.298 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000
CHANGE IN WATER STORAGE 0.361 1310.486 0.76
SOIL WATER AT START OF YEAR 70.245 254989.172
SOIL WATER AT END OF YEAR 70.606 256299.656
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0097 35.156 0.02

**1\—********-k**********************-{-********************************************

-k**********************************vk-k*************‘k****************************

ANNUAL TOTALS FOR YEAR 5

INCHES CU. FEET PERCENT
PRECIPITATION 4693 170355.922  100.00
RUNOFF 7.110 25810.3689 15.15
EVAPOTRANSPIRATION 35.046 127218.562 74.68
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DRAINAGE COLLECTED FROM LAYER 2 4.1297 14890.926 8.80

PERC./LEAKAGE THROUGH LAYER 4 0.000078 0.285 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0012

DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.285 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000

CHANGE IN WATER STORAGE 0.643 2335.716 1.37
SOIL WATER AT START OF YEAR 70.606 256299.656

SOIL WATER AT END OF YEAR 71.249 258635.375

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.056 0.00

*******************************«k***********************************************

**'k******‘k**************'k***')(***’k******************‘k****‘k**********************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

PRECIPITATION
TOTALS 3.76 3.07 4.93 3.07 3.87 6.42
6.67 8.13 4.06 3.91 2.85 3.20
STD. DEVIATIONS 3.40 1.03 1.47 2.21 2.89 2.35
3.34 7.69 2.46 2.80 ' 1.88 1.41
RUNOFF
TOTALS 0.814 0.356 0.742 0.279 0.534 1.018

1.400 2.649 1.302 0.706 0.423 0.635

[y
O

.230 0.243 0.501 0.453 1.078 . 644
1.129 4.383 1.531 0.860 0.421 0.396

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS 1.466 1.903 2.909 3.495 4.562 4.291
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5.374 3.752 2.260 3.116 1.511 1.025

STD. DEVIATIONS 0.213 0.183 0.079 0.773 1.132 1.381
1.286 1.192 0.758 0.225 0.124 0.176

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 1.2263 0.9087 1.0667 0.5196 0.3049 0.0239
0.0877 0.7803 0.6148 0.4160 0.4762 0.8897

STD. DEVIATIONS 1.3626 0.9416 0.5818 0.6168 .4691 0.0518
0.1635 1.7413 1.1397 0.4136 0.5671 0.4968

o

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(w)

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0042 0.0034 0.0037 0.0018 0.0010 0.0001
0.0003 0.0027 0.0022 0.0014 0.0017 0.0030

STD. DEVIATIONS - 0.0047 0.0036 0.0020 0.0022 0.0016 0.0002
0.0006 0.0060 0.0040 0.0014 0.0020 0.0017

AVERAGES 0.0000 0.0000 .0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
O
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************************************************

**%—******-k*s\'**********************************-»\—********************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
T vemss Cu. FEET  PERCENT
PRECIPITATION 535 ( 12.766) | 195831.3  100.00
RUNOFF 10.858 {( 7.9140) 39414.11 20.127
EVAPOTRANSPIRATION 35.663 ( 0.8140) 129455.27 66.106
LATERAL DRAINAGE COLLECTED 7.31494 ( 5.43573) 26553.227 13.55924

FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH 0.00013 ( 0.00009) 0.464 0.00024
LAYER 4
AVERAGE HEAD ON TOP 0.002 ( 0.002)

OF LAYER 3

LATERAL DRAINAGE COLLECTED 0.00013 ( 0.00009) 0.464 0.00024
FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ¢ 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.111 ( 0.4181) 401.15 0.205

*************************************'k-k*****-k**********************************
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****************‘k******"r************************-k'k*‘k**********************‘k‘k**

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5
T sy qew
PRECIPITATION s 2a611.400
RUNOFF 5.257 19083.2070
DRAINAGE COLLECTED FROM LAYER 2 0.63696 2312.15381
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000009 0.03203

AVERAGE HEAD ON TOP OF LAYER 3 0.068

MAXIMUM HEAD ON TOP OF LAYER 3 2.464

DRAINAGE COLLECTED FROM LAYER 8 0.00001 0.03202
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000

MAXIMUM HEAD ON TOP OF LAYER 9 -0.003

SNOW WATER 1.65 5989.4712
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4265

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2100

%% MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. ***

******************************************************'k*v\-****vl—****************
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**‘k****'k**********************************************************************

FINAL WATER STORAGE AT END OF YEAR

10

SNOW WATER

26.

13.

0.

10.

0.

.0000

.2980

.1040

2800

3560

.0025

0000

2480

000

0.0000

0.4610

0.3420

0.0730

0.3710

0.0100

0.0000

0.4270

***-k**************************************************************************
**7\'**********'k*************************-}e*************'k************************
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INSERT FIRST HELP MODEL
ALTERNATE LINER SYSTEM (Alt. 2)
PHASE 3 OPEN 1* YEAR
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ke dhkkkhkkkkhhkhh ok kA hhh kbbb kb rhd bbb kbbb hhhdhrhhhdhdhdhhkddbhdddhhdhddbdbhdrddhrdddrr

hdkdkhkhkhhkhkhkhk kb hkhdhdhh bk bbbk hkdkhddhhhhddrhhhdhbrhbdhhhhdbrdbdhdrhrdbhrddhbdbdhhrdhkdbhk

*k

*

A HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
*E HELP MODEL VERSION 3.04 (13 MARCH 1995)

ok DEVELOPED BY ENVIRONMENTAL LABORATORY

il USAE WATERWAYS EXPERIMENT STATION

** . FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

ok
gk

* %
* %
* %
*, ok
* %
* ok
* %
*

* &

dkkkkkhkh kA kb h bbbk hhdhhhhhhdbhhhkhhkhhhhdhhhhdkdbhrhrdhbhdrbrdhrdhdddbrdhdbddbdhdbrdhird

************************************7\'***1\-*******'}é*******’k*********************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:

SOLAR RADIATION DATA FILE:

EVAPOTRANSPIRATION DATA:

SOIL AND DESIGN DATA FILE:

OUTPUT DATA FILE:

TIME: 15:47 DATE:

C:\HELP3\WAYNE1.D4
C:\HELP3\WAYNEL,D7
C:\HELP3\WAYNE1.D13
C:\HELP3\WAYNE1.D11
C:\HELP3\WAYNEA.D10
C:\HELP3\WayneA.OUT

10/01/2009

sk ok sk ok ok o kR ok ok k kil ks b ok ok sk ok kb ok kb sk ok skok ok sk ok ok ok Rk kR okakskkolol kol solob ok sk ko ok ok LES L2 RSS2 3

TITLE: Wayne Co. Phase 3 Open 1% Year (Alt.2)

sk sk sokok ok ok kol kR ok R ok ook ok ok ok okl ko oklok R ok bR R R Rk abokok ok ok ok sk kil sk kol kol ol lolsb ok kb ok ok sk sk sk skl b ook ok

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAIL TEXTURE NUMBER 12

THICKNESS = 12.00  INCHES
POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY = 0.3420 VOL/VOL
WILTING POINT = 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3113 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/2010 rev. 12/15/2010 Rev. 2/1/2011 Rev. 3/17/11 Rev. 5/13/2011

100



TYPE 1 ~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

THICKNESS = 96.00 INCHES
POROSITY = 0.1680 VOL/VOL

FIELD CAPACITY 0.0730 VOL/VOL
WILTING POINT 0.0190 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0726 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E~02 CM/SEC

]

n

1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

THICKNESS = 36.00 INCHES
POROSITY = 0.4790 VOL/VOL

FIELD CAPACITY 0.3710 VOL/VOL
WILTING POINT 0.2510 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4314 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.249999994000E-04 CM/SEC

i

i

Il

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34
THICKNESS = 0.25 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY 0.0100 VOL/VOL
WILTING POINT 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0100 VOL/VOL

il

i

1

EFFECTIVE SAT. HYD. COND. b 33.0000000000 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 100.0 FEET
LAYER 5
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES
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POROSITY = 0.0000 VOL/VOL

FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E~12 CM/SEC
FML PINHOLE DENSITY 4.00  HOLES/ACRE

FML INSTALLATION DEFECTS = 4.00  HOLES/ACRE

FML PLACEMENT QUALITY = 3 - GOOD

i

il

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.24 INCHES
POROSITY o 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL

It

0.4000 VOL/VOL
0.7470 VOL/VOL
0.300000003000E-08 CM/SEC

WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I

1]

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 23
THICKNESS = 18.00 INCHES
POROSITY = 0.4610 VOL/VOL
FIELD CAPACITY 0.3600 VOL/VOL
WILTING POINT 0.2030 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4610 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.900000032000E-05 CM/SEC

]

i

it

GENERAIL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

91.70
0.0 PERCENT
1.000 ACRES
22.0 INCHES
4.430 INCHES
7.332 INCHES

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE

il

I
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LOWER LIMIT OF EVAPORATIVE STORAGE .710 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS .716 INCHES
TOTAL INITIAL WATER .716 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

I
N

(]
w w
s

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

i

STATION LATITUDE 35.87 DEGREES

MAXIMUM LEAF AREA INDEX = 3.00

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAIL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4,07 3.73 4,15 3.40 4,01 4.34
6.40 5.77 4.77 2.84 3.25 3.46

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAI, MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52.40 43.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.35 DEGREES

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/2010 rev. 12/15/2010 Rev. 2/1/2011 Rev. 3/17/11 Rev. 5/13/2011

103




*-k*****************************************************************************

ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION __;;TI;_
RUNOFF 0.000
EVAPOTRANSPIRATION 35.134
DRAINAGE COLLECTED FROM LAYER 4 12.0350
PERC./LEAKAGE THROUGH LAYER 5 0.000001
AVG. HEAD ON TOP OF LAYER 5 0.0011
PERC./LEAKAGE THROUGH LAYER 7 0.000001
AVG. HEAD ON TOP OF LAYER 7 0.0000
CHANGE IN WATER STORAGE 0.001
SOIL WATER AT START OF YEAR 34.896
SOIL WATER AT END OF YEAR 34.897
SNOW WATER AT START OF YEAR 0.000
SNOW WATER AT END OF YEAR 0.000
ANNUAL WATER BUDGET BALANCE 0.0000

*******************************************************************************

**'k*****************************‘k*********************************************-k

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

PRECIPITATION
TOTALS 1.69 4.49 3.27
7.43 7.75 2.56
STD. DEVIATIONS 0.00 0.00 0.00
0.00 0.00 0.00
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1
CU. FEET
171227.125
0.000
127536.766
43686.902
0.004
0.004
3.365
126671.383
126674.750
0.000
0.000
0.090

1 THROUGH

1.63 1.94
3.57 0.80
0.00 0.00
0.00 0.00

0.

0.

.51

.00

.00

.00

.00

00

00
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RUNOFF

TOTALS 0.000 0.000 0.000 0.000 0.000 .000
0.000 0.000 0.000 0.000 0.000 0.000

o

(el

STD. DEVIATIONS 0.000 .000 0.000 0.000 .000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

(e}

EVAPOTRANSPIRATION
TOTALS 1.436 1.926 3.002 2.474 2.867 5.357
6.192 4.364 2.866 3.385 0.395 0.870
STD. DEVIATIONS3 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 1.6545 0.4259 2.1411 0.6815 0.3048 0.0001
0.0013 1.8489 1.5869 1.3420 0.6555 1.3924

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0018 0.0005 0.0023 0.0007 0.0003 0.0000
0.0000 0.0020 0.0017 0.0014 0.0007 0.0015

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DATILY AVERAGE HEAD ON TOP OF LAYER 7
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AVERAGES 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000
0.0000 0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

****1\—*4«************************************************************************

hkkkk kb h ko kk ko khdkkkkkkkhhd bk kb hkhhkhdhkkh kb hdhhhdkhhkkddhhdddhddhbdhrddhrddrrrd

AVERAGE ANNUAL TOTALS &

(STD. DEVIATIONS)

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 5

PERCOLATION/LEAKAGE THROUGH
LAYER 7

AVERAGE HEAD ON TOP
OF LAYER 7

CHANGE IN WATER STORAGE

35.134 (

12.03496 (

0.00000 (

0.001 (

0.00000 (

0.000 ¢

0.001 (

0.

0.

0.

0.

0.

0.

0

FOR YEARS 1 THROUGH
CU. FEET

0.000) 171227.1
0000) 0.00
0000) 127536.717
00000) 43686.902
00000) 0.004
000)

00000) 0.004
000)

.0000) 3.36

74.484

25.51401

0.00000

0.00000

0.002

********************-k****'k*'k'k****‘k**********************************-&**********
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*****‘k************************************-}:***********************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T avemes) (ew. Fr)
PRECIPITATION T2.54 10672200
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 4 0.30165 1094.97546
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000000 0.00003

AVERAGE HEAD ON TOP OF LAYER 5 0.010

MAXIMUM HEAD ON TOP OF LAYER 5 0.311
PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00003
AVERAGE HEAD ON TOP OF LAYER 7 0.000

SNOW WATER 1.65 5989.4712
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2708

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1232

*+% MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. ***

**************%—***********************-k***************************************
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**************************-k***************************************************

FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)

1 37283 03107
2 6.9688 0.0726
3 15.5405 0.4317
4 0.0025 0.0100
5 0.0000 0.0000
6 0.1793 0.7470
7 8.2980 0.4610

SNOW WATER 0.000

***********************k********-k**********************************************
********‘k***********’k*********************************************************

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/2010 rev. 12/15/2010 Rev. 2/1/2011 Rev. 3/17/11 Rev. 5/13/2011

108




INSERT SECOND HELP MODEL
ALTERNATE LINER SYSTEM (Alt. 2)
PHASE 3 OPEN 5 YEARS w/25 FT. OF SOLID WASTE
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******1\-***********************************-k***********************************

******************************************‘k***********************************

* ok
* ok

K HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
* HELP MODEL VERSION 3.04 (13 MARCH 1995)

i DEVELOPED BY ENVIRONMENTAL LABORATORY

o USAE WATERWAYS EXPERIMENT STATION

*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
*

**

* ok
* %k
* %
* %k
*k
* &
* %k
* ok
* ok

******************************************************************************

***********‘k**‘k************************************1\'**************************

PRECIPITATION DATA FILE: C:\HELP3\WAYNEL1.D4

TEMPERATURE DATA FILE: C:\HELP3\WAYNE1.D7

SOLAR RADIATION DATA FILE: C:\HELP3\WAYNE1.D13

EVAPOTRANSPIRATION DATA: C:\HELP3\WAYNE1l.D11

SOIL AND DESIGN DATA FILE: C:\HELP3\WAYNE2A.D10

OUTPUT DATA FILE: C:\HELP3\Wayne2A.O0UT

TIME: 15:48 DATE: 10/01/2009

ETTITT ook ok Sk R R R R ok R R R s kR o

TITLE: Wayne Co. Phase 3 Open 5 Years w/25 ft. of Solid Waste (Alt. 2)

Fkkgokkkok 2L L kR ok LSS 2 sobok ok b kg Rk Rk ok ok kR ko ok ok ok kR kok ok ok ook ok

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12
THICKNESS o 12.00 INCHES
POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY 0.3420 VOL/VOL
WILTING POINT 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3109 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

It
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19
300.00 INCHES

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT

0.1680 VOL/VOL
0.0730 VOL/VOL
0.0190 VOL/VOL
0.072% VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

36.00 INCHES
0.4790 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
0.4471 VOL/VOL

0.249989994000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

il

33.

1

0.25  INCHES

0.8500 VOL/VOL

0.0100 VOL/VOL

0.0050 VOL/VOL

0.0100 VOL/VOL
0000000000 CM/SEC
2.00  PERCENT

00.0 FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
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POROSITY = 0.0000 VOL/VOL

FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE

FML INSTALLATION DEFECTS 4.00 HOLES/ACRE

FML PLACEMENT QUALITY = 3 - GOOD

it

I

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.24 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

0.7470 VOL/VOL
0.300000003000E~08 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

]

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 23

THICKNESS = 18.00 INCHES

POROSITY = 0.4610 VOL/VOL
FIELD CAPACITY = 0.3600 VOL/VOL
WILTING POINT = 0.2030 VOL/VOL

0.4610 VOL/VOL
0.900000032000E-05 CM/SEC

It

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER = 81.70

FRACTION OF AREA ALLOWING RUNOFF 50.0 PERCENT
ARFA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 22.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 4,426 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 7.332 INCHES

1)

]

il

i
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LOWER LIMIT OF EVAPORATIVE STORAGE 2.710 INCHES
INITIAL SNOW WATER 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 50.177 INCHES
TOTAL INITIAL WATER 50.177 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

]

]

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

I

STATION LATITUDE 35.87 DEGREES

MAXIMUM LEAF AREA INDEX = 3.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310

EVAPORATIVE ZONE DEPTH = 22.0 INCHES

AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAI, MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.07 3.73 4.15 3.40 4.01 4.34
6.40 5.77 4.77 2.84 3.25 3.46

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAI, MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52.40 43.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.35 DEGREES
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-k-k—-k*-k**-k***********************************************************************

ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION ”";;?1;_
RUNOFF 2.922
EVAPOTRANSPIRATION 34.737
DRATINAGE COLLECTED FROM LAYER 4 9.5142
PERC./LEAKAGE THROUGH LAYER 5 0.000001
AVG. HEAD ON TOP OF LAYER 5 0.0009
PERC./LEAKAGE THROUGH LAYER 7 0.000001
AVG. HEAD ON TOP OF LAYER 7 0.0000
CHANGE IN WATER STORAGE ~0.003
SOIL WATER AT START OF YEAR 50.356
SOIL WATER AT END OF YEAR 50.353
SNOW WATER AT START OF YEAR 0.000
SNOW WATER AT END OF YEAR 0.000
ANNUAL WATER BUDGET BALANCE 0.0000

*******-}e******************************‘k***’k*****'k******************************

***************'k**-k****k*******************-k-k***********************************

ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION "";ij;;“
RUNOEF 4.642
EVAPOTRANSPIRATION 34.147
DRAINAGE COLLECTED FROM LAYER 4 15.3364
| PERC./LEAKAGE THROUGH LAYER 3 0.000001
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AVG. HEAD ON TOP OF LAYER 5 0.0014

PERC./LEAKAGE THROUGH LAYER 7 0.000001 0.004 0.00
AVG. HEAD ON TOP OF LAYER 7 0.0000

CHANGE IN WATER STORAGE -2.155 -7824.280 -4.15
SOIL WATER AT START OF YEAR 50.353 182779.687

SOIL WATER AT END OF YEAR 48.197 174955.406

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.001 0.00

**********‘k***********&********************************************************

****************************************************»k**-k*k**********************

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT
PRECTPITATION 7647 277586.125  100.00
RUNOFF 11.782 42767.832 15.41
EVAPOTRANSPIRATION 34.491 125200.812 45.10
DRAINAGE COLLECTED FROM LAYER 4 29.9091 108570.094 39.11
PERC./LEAKAGE THROUGH LAYER 5 0.000001 0.005 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0028
PERC./LEAKAGE THROUGH LAYER 7 0.000001 0.005 0.00
AVG. HEAD ON TOP OF LAYER 7 0.0000
CHANGE IN WATER STORAGE 0.289 1047.289 0.38
SOIL WATER AT START OF YEAR 48.197 174955.406
SOIL WATER AT END OF YEAR 48.486 176002.703
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.103 0.00
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-k***************-k**********************************************'k*****«k*********

-k********************'k****************************-k**v\-*************************

ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION '";;j;;"
RUNOFF 3.196
EVAPOTRANSPIRATION 34.319
DRAINAGE COLLECTED FROM LAYER 4 7.5199
PERC./LEAKAGE THROUGH LAYER 5 0.000001
AVG. HEAD ON TOP OF LAYER 5 0.0007
PERC./LEAKAGE THROUGH LAYER 7 0.000001
AVG. HEAD ON TOP OF LAYER 7 0.0000
CHANGE IN WATER STORAGE 2.155
SOIL WATER AT START OF YEAR 48.486
SOIL WATER AT END OF YEAR 50.641
SNOW WATER AT START OF YEAR 0.000
SNOW WATER AT END OF YEAR 0.000
ANNUAL WATER BUDGET BALANCE 0.0097

171335.984

11601.604

124578.398

27297.229

0.003

7823.477

176002.703

183826.172

0.000

0.000

35.277

0.

0.

.93

.00

.00

.57

.00

00

02

************-}c***********************‘k*****************************************—k

***********************************************************‘k*******************

ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION ”~;;T;;M
RUNOFF 3.452
EVAPOTRANSPIRATION 33.674
DRAINAGE COLLECTED FROM LAYER 4 10.9622
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PERC./LEAKAGE THROUGH LAYER 5 0.000001L 0.004 0.00

AVG. HEAD ON TOP OF LAYER 5 0.0010

PERC./LEAKAGE THROUGH LAYER 7 0.000001 0.004 0.00
AVG. HEAD ON TOP OF LAYER 7 0.0000

CHANGE IN WATER STORAGE -1.158 -4205.177 -2.47
SOIL WATER AT START OF YEAR 50.641 183826.172

SOIL WATER AT END OF YEAR 49.482 179621.000

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.023 0.00

**********************'k********************************************************

****************************************************‘k**************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

PRECIPITATION
TOTALS 3.76 3.07 4.93 3.07 3.87 6.42
6.67 8.13 4.06 3.91 2.85 3.20
STD. DEVIATIONS 3.40 1.03 1.47 2.21 2.89 2.35
3.34 7.69 2.46 2.80 1.88 1.41
RUNOFF
TOTALS 0.360 0.153 0.339 0.124 0.260 0.524
0.713 1.280 0.619 0.339 0.201 0.287
STD. DEVIATIONS 0.546 0.105 0.233 0.200 0.529 0.341
0.579 2.090 0.729 0.432 0.206 0.185
EVAPOTRANSPIRATION
TOTALS 1.479 1.914 2.910 3.429 3.687 4.325
5.130 3.823 2.363 2.860 1.300 1.054
STD. DEVIATIONS 0.227 0.182 0.070 0.839 1.554 1.287
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1.672 1.212 0.827 0.393 0.540 0.190

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 1.8553 1.8908 1.3673 0.9030 0.6366 0.5916
0.7168 1.6717 2.2856 0.9645 0.9333 0.8319

w
3
[S]
g
&=
<
5
<]
=
)
=
wn
(e}
fos)
o
o
@
[\
w
~J
[o2]
o
(=)
o

.7316 .3213 0.4831 0.9817
0.8468 2.4984 3.4998 0.2481 0.6791 0.4312

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
(o]
o
o

STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 .0000 .0000
: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0020 0.0022 .0015 0.0010 0.0007 0.0006
0.0008 0.0018 0.0025 0.0010 0.0010 0.0009

o

STD. DEVIATIONS 0.0009 0.0028 0.0008 0.0004 .0005 0.0011
0.0009 0.0027 0.003% - 0.0003 0.0007 0.0005

o

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

1\-**************************-k***-k-k**********************************************

******‘k**************************************************************%*********

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

INCHES CU. FEET PERCENT
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PRECIPITATION 53.95 ( 12.766) 185831.3 100.00

RUNOFF 5.199 ( 3.7381) 18871.65 9.637
EVAPOTRANSPIRATION 34.274 ( 0.3993) 124413.12 63.531
LATERAL DRAINAGE COLLECTED 14.64837 ( 9.00175) 53173.586 27.15276

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.004 0.00000
LAYER 5
AVERAGE HEAD ON TOP 0.001 0.001)

OF LAYER 5

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.004 0.00000
LAYER 7
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 7

CHANGE IN WATER STORAGE -0.175 ( 1.6251) -634.18 -0.324

***********************-k**************-k****************************************
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***********************-Jr***********************‘:\‘******************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5
T T T sy ew B
PRECIPITATION Te7s 24611.400
RUNOFF 2.592 9409.1426
DRAINAGE COLLECTED FROM LAYER 4 0.64909 2356.20166
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000000 0.00004

AVERAGE HEAD ON TOP OF LAYER 35 0.022

MAXIMUM HEAD ON TOP OF LAYER 5 0.456
PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00004
AVERAGE HEAD ON TOP OF LAYER 7 0.000

SNOW WATER 1.65 5989.4712
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2728

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1232

*%% MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. Rl

******************************************************************************
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*************‘k******************-k*****-k**'k*-k**-k-k'k-k****************************

FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)
1 ~ 3.8180 o.3182
2 22.8162 0.0761
3 14.1874 0.3941
4 0.0043 0.0172
5 0.0000 0.0000
6 0.1793 0.7470
7 8.2980 0.4610
SNOW WATER 0.000

****************************‘k**‘k*****-k**-k*************************************
***-ﬂc*******************-Jr****—k************************—k************************
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INSERT FINAL HELP MODEL
ALTERNATE LINER SYSTEM (Alt. 2)
PHASE 3 CLOSED
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*******‘k***-k*********‘k********************************************************
-k******-k-k*********************************************************************

* K * ke
* ok sk
*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *E
o HELP MODEL VERSION 3.04 (13 MARCH 1995) il
** DEVELOPED BY ENVIRONMENTAL LABORATORY *E
ok USAE WATERWAYS EXPERIMENT STATION ok
*E FOR USEPA RISK REDUCTION ENGINEERING LABORATORY i
* * %
* ke * ok

***********%—******************************************‘k***********************
********‘k***********'k**************************************‘k******************

:\HELP3\WAYNEL.D4
:\HELP3\WAYNE1.D7
: \HELP3\WAYNE1.D13
: \HELP3\WAYNE1.D11
: \HELP3\WAYNECA.D10
: \HELP3\WayneCA. OUT

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

aaaaoaa

TIME: 15:50 DATE: 10/01/2009

sskofeokkook ok sk okokRokokdok ok ko kok ok ok kb ok Fok ok gk * ok sk ok ok sk ook ok ok ok ok kk ko dok ks k kR gk dokokok

TITLE: Wayne Co. Phase 3 Closed (Alt. 2)

ok Rk bRk R kR ok ok Rk kb ok Rk b bk ok Rk ok sk ks Rk Rk kb Rk Rk sk ok ok kbR sk ko otk sk oR ok ol ok Rk R

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12
THICKNESS = 24.00 INCHES
POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY 0.3420 VOL/VOL
WILTING POINT 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3501 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

1t

]
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TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

WILTING POINT 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0281 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 10.0000000000 . CM/SEC
SLOPE 5.00  PERCENT
DRAINAGE LENGTH 300.0 FEET

i

1f

il

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.04 INCHES

, POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY 3 - GOOD

fi

i

I

It

]

i

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 23

THICKNESS = 18.00 INCHES

POROSITY b 0.4610 VOL/VOL

FIELD CAPACITY = 0.3600 VOL/VOL

WILTING POINT = 0.2030 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.4610 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.900000032000E-05 CM/SEC
LAYER 5
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TYPE 1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS = 12.00 INCHES

POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY = 0.3420 VOL/VOL
WILTING POINT = 0.2100 VOL/VOL

]

0.3420 VOL/VOL
0.419999997000E-04

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

L]

TYPE 1 ~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19
THICKNESS = 360.00 INCHES
POROSITY = 0.1680 VOL/VOL
FIELD CAPACITY 0.0730 VOL/VOL
WILTING POINT 0.0190 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0730 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02

"

[

i

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14
THICKNESS = 36.00  INCHES
POROSITY 0.4790 VOL/VOL
FIELD CAPACITY 0.3710 VOL/VOL
WILTING POINT 0.2510 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3710 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.249999994000E-04

LI

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS = 0.25 INCHES

POROSITY - 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

0.0100 VOL/VOL

i

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND. 33.0000000000
SLOPE 2.00 PERCENT
DRAINAGE LENGTH = 100.0 FEET

il

1

Rev.

CM/SEC

CM/SEC

CM/SEC

CM/SEC

3/17/11 Rev. 5/13/2011

125




TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06  INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

it

I

il

LAYER 10

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.24 INCHES
POROSITY = 0.7500 VOL/VOL

FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7470 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.300000003000E-08 CM/SEC

[

1

i

LAYER 11

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 23
THICKNESS = 18.00 INCHES
POROSITY = 0.4610 VOL/VOL
FIELD CAPACITY 0.3600 VOL/VOL
WILTING POINT 0.2030 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4610 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.900000032000E-05 CM/SEC

I

i

il

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
S0IL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
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AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER = 91.70

FRACTION OF AREA ALLOWING RUNOFF 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 7.638 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 10.362 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 4,620 INCHES
INITIAL SNOW WATER 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS 68.926 INCHES
TOTAL INITIAL WATER 68.926 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

l

It

]

i

it

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

STATION LATITUDE 35.87 DEGREES

i

MAXIMUM LEAF AREA INDEX = 3.00

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAIL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4,07 3.73 4,15 3.40 4.01 4,34
6.40 5.77 4.77 2.84 3.25 3.46

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

‘ JAN/JUL ~ : FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

I e mmm—ee— mme——e— Somsoos SToEmTE TEETTET

j 41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52,40 43.80
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NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR RALEIGH

NORTH CAROLINA

AND STATION LATITUDE = 35.35 DEGREES

***********************4«*****-&*********************************v\-***************

ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION _”;;Tlg—
RUNOFF 6.125
EVAPOTRANSPIRATION 36.551
DRAINAGE COLLECTED FROM LAYER 2 4.4931
PERC./LEAKAGE THROUGH LAYER 4 0.000080
AVG. HEAD ON TOP OF LAYER 3 0.0013
DRAINAGE COLLECTED FROM LAYER 8 0.0001
PERC./LEAKAGE THROUGH LAYER 9 0.000000
AVG. HEAD ON TOP OF LAYER 9 0.0000
PERC./LEAKAGE THROUGH LAYER 11 0.000000
AVG. HEAD ON TOP OF LAYER 11 0.0000
CHANGE IN WATER STORAGE . 0.000
SOIL WATER AT START OF YEAR 69.105
SOIL WATER AT END OF YEAR 69.106
SNOW WATER AT START OF YEAR 0.000
SNOW WATER AT END OF YEAR 0.000
ANNUAL WATER BUDGET BALANCE 0.0000

***'k*****************************-kv\-*******************'k************************

****************************-k***‘k***********************************k**********
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CU. FEET
171227.125
22234.236
132681.469
16310.127
0.290
0.290
0.000
0.000
0.942
250852.687
250853.625
0.000
0.000
0.058
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ANNUAL TOTALS FOR YEAR
T T T T T T emes. vl pmer pmRomNT

PRECIPITATION —-;1~;;—
RUNOFF 9.5%4
EVAPOTRANSPIRATION 36.439
DRAINAGE COLLECTED FROM LAYER 2 6.4017
PERC./LEAKAGE THROUGH LAYER 4 0.000118
AVG. HEAD ON TOP OF LAYER 3 0.0018
DRAINAGE COLLECTED FROM LAYER 8 0.0001
PERC./LEAKAGE THROUGH LAYER 9 0.000000
AVG. HEAD ON TOP OF LAYER 9 0.0000
PERC./LEAKAGE THROUGH LAYER 11 0.000000
AVG. HEAD ON TOP OF LAYER 11 ‘>0.0000
CHANGE IN WATER STORAGE -0.465
SOIL WATER AT START OF YEAR 69.106
SOIL WATER AT END OF YEAR 68.641
SNOW WATER AT START OF YEAR 0.000
SNOW WATER AT END OF YEAR 0.000
ANNUAL WATER BUDGET BALANCE 0.0000

*****':\—*********************************************'k**'k'k*********************—k*

-k-k*-k*******-k***-k********-k-k****************************************************7\-

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM
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ANNUAL TOTALS FOR YEAR

34.

LAYER 2 16.

733

9111
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188651.

34826.

132272.

23238

0.

~1686.

250853.

249167.

0.

0.

-0.

277586.

90072.

126080.

61387.

125

180

812

.273

.427

.000

.000

497

625

125

000

000

055

125

242

547

254

70.12

12.32

0.00

0.00

0.00

0.00

2/1/2011 Rev. 3/17/11 Rev. 5/13/2011

129




PERC./LEAKAGE THROUGH LAYER 4 0.
AVG. HEAD ON TOP OF LAYER 3 0.
DRAINAGE COLLECTED FROM LAYER 8 0.
PERC./LEAKAGE THROUGH LAYER 9 0.
AVG. HEAD ON TOP OF LAYER 9 0.
PERC./LEAKAGE THROUGH LAYER 11 0.
AVG. HEAD ON TOP OF LAYER 11 0.
CHANGE IN WATER STORAGE 0.
SOIL WATER AT START OF YEAR 68.
SOIL WATER AT END OF YEAR 68.
SNOW WATER AT START OF YEAR 0.
SNOW WATER AT END OF YEAR 0.
ANNUAL WATER BUDGET BALANCE 0.

*******************************************************************************

*-k***************************************************************************‘k*

ANNUAL TOTALS FOR YEAR
T T T cues | cu. er emremt

PRECIPITATION ——;;jgg_
RUNOFF 6.647
EVAPOTRANSPIRATION 35.544
DRAINAGE COLLECTED FROM LAYER 2 4.6390
PERC./LEAKAGE THROUGH LAYER 4 0.000082
AVG. HEAD ON TOP OF LAYER 3 0.0014
DRAINAGE COLLECTED FROM LAYER 8 0.0001
PERC./LEAKAGE THROUGH LAYER 9 0.000000
AVG. HEAD ON TOP OF LAYER 9 0.0000
PERC./LEAKAGE THROUGH LAYER 11 0.000000

000281

0049

0003

000000

0000

000000

0000

012

641

654

000

000

0000
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.019%

.018
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015

4

CU. FEET
171335.984
24127.512
129022.984
16839.553
0.299

0.298

0.000

0.000
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AVG. HEAD ON TOP OF LAYER 11 0.0000

CHANGE IN WATER STORAGE 0.361 1310.513 0.76
SOIL WATER AT START OF YEAR 68.654 249212.218

SOIL WATER AT END OF YEAR 69.015 250522.734

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0097 35.128 0.02

***************************************************‘k**********1\—****************

*******************************************************************************
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ANNUAL TOTALS FOR YEAR 5
T T T T s cu. mesr pERoENT
PRECTPITATION 4633 170355.522  100.00
RUNOFF 7.110 25810.369 15.15
EVAPOTRANSPIRATION 35.046 127218.562 74.68
DRAINAGE COLLECTED FROM LAYER 2 4.1297 14990.926 8.80
PERC./LEAKAGE THROUGH LAYER 4 0.000078 0.285 0.00

AVG. HEAD ON TOP OF LAYER 3 0.0012

DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.285 0.00
PERC./LEAKAGE THROUGH LAYER 9 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER O 0.0000

PERC./LEAKAGE THROUGH LAYER 11 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 11 0.0000

CHANGE IN WATER STORAGE 0.643 2335.716 1.37
SOIL WATER AT START OF YEAR 69.015 250522.734

SOIL WATER AT END OF YEAR 69.658 252858.453

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
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ANNUAL WATER BUDGET BALANCE 0.0000 0.056 0.00

*******************************************************************************

**************************‘k****************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

PRECIPITATION
TOTALS 3.76 3.07 4,93 3.07 3.87 6.42
6.67 8.13 4.06 3.91 2.85 3.20
STD. DEVIATIONS 3.40 1.03 1.47 2.21 2.89 2.35
3.34 7.69 2.46 2.80 1.88 1.41
RUNOFF
TOTALS 0.814 0.356 0.742 0.279 0.534 1.018

1.400 2.649 1.302 0.706 0.423 0.635

=
o

.230 0.243 . 501 0.453 .078 0.644
1.128 4.383 1.531 0.860 0.421 0.396

oy

STD. DEVIATIONS

EVAPOTRANSPIRATION
TOTALS 1.466 1.903 2.909 3.495 4.562 4.291
5.374 3.752 2.260 3.116 1.511 1.025
STD. DEVIATIONS 0.213 0.183 0.079 0.773 1.132 1.381

1.286 1.192 0.758 0.225 0.124 0.176

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 1.2263 0.9087 1.0667 0.5196 0.3049 0.0239
0.0877 0.7803 0.6148 0.4160 0.4762 0.8897

o
o

STD. DEVIATIONS 1.3626 0.9416 0.5818 0.6168 L4691 .0518
0.1635 1.7413 1.1397 0.4136 0.5671 0.4968

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000, 0.0000

LATERAL DRAINAGE COLLECTED FROM LAYER 8
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TOTALS 0.0000 0.0000 .0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(=)
(w]

PERCOLATION/LEAKAGE THROUGH LAYER 9

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

w
]
=}
=}
=
<
5
+
[l
o
=z
0
o
o
o
o
o
o
o
o
o
o
o

.0000 .0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0042 0.0034 0.0037 0.0018 0.0010 0.0001
0.0003 0.0027 0.0022 0.0014 0.0017 0.0030

STD. DEVIATIONS 0.0047 0.0036 0.0020 0.0022 0.0016 0.0002
0.0006 0.0060 0.0040 0.0014 0.0020 0.0017

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(e}
o

**********************ﬁl‘**'k*************************‘k****'k**********************
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*******************************************************‘k***********************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

INCHES CU. FEET PERCENT
PRECIPITATION 53.95 ( 12.766) 195831.3 100.00
RUNOFF 10.858 ( 7.9140) 39414.11 20.127
EVAPOTRANSPIRATION 35.663 ( 0.8140) 129455.27 66.106
LATERAL DRAINAGE COLLECTED 7.31494 ( 5.43573) 26553.227 13.55924
FROM LAYER 2
PERCOLATION/LEAKAGE THROUGH 0.00013 ( 0.00009) 0.464 0.00024
LAYER 4
AVERAGE HEAD  ON TOP 0.002 ( 0.002)
OF LAYER 3
LATERAL DRAINAGE COLLECTED 0.00013 ( 0.00009) 0.464 0.00024
FROM LAYER 8
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 9
AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 9
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 11
AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 11
CHANGE IN WATER STORAGE 0.111 ( 0.4181) 401.15 0.205

-k******************************************-Jr***********************************
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********7\-*********************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5
T vemms) (o B
PRECIPITATION *_;T;;'"“" ‘-;ZEZZ?QBB—b
RUNOFF 5.257 19083.2070
DRAINAGE COLLECTED FROM LAYER 2 0.63696 2312.15381
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000009 0.03203

AVERAGE HEAD ON TOP OF LAYER 3 0.068

MAXIMUM HEAD ON TOP OF LAYER 3 2.464

DRAINAGE COLLECTED FROM LAYER 8 0.00001 0.03202
PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000

MAXIMUM HEAD ON TOP OF LAYER 9 0.009
PERCOLATION/LEAKAGE THROUGH LAYER 11 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 11 0.000

SNOW WATER 1.65 5989.4712
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4265

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2100

*%%* MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. ***

******************************************************************************
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***********—k*****************ﬁk*****v\-******************-}c*******%***************

FINAL WATER STORAGE AT END OF YEAR 5
T wem | (memss) | wowvon

N 8.5439 o.3727

2 0.0170 0.0849

3 0.0000 0.0000

4 8.2980 0.4610

5 4.1040 0.3420

6 26.2800 0.0730

7 13.3560 0.3710

8 0.0025 0.0100

9 0.0000 0.0000

10 0.1793 0.7470

11 8.2980 0.4610

SNOW WATER 0.000

*************1\—****************************************************************
*-k***************************************************'k*******—k****************
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CIVIL/SANITARY/ENVIRONMENTAL ENGINEERS SOLID WASTE MANAGEMENT

Municipal Engineering
Company, P.A.

Services

S/

SITE PLANNING/SUBDIVISIONS SUBSURFACE UTILITY ENGINEERING (SUE)

June 24, 2013

Ms. Christine Ritter

Solid Waste Section

Division of Waste Management

North Carolina Department of Environment and Natural Resources
217 West Jones Street

Raleigh, NC 27603

Re:  Notification of Background Well MW-1 Abandonment and Replacement by MW-1R
Wayne County Active C&D and Closed MSWLF (Dudley)
Permit No. 96-01
MESCO Project No. G12016.0

Dear Ms. Ritter:

On behalf of Wayne County, Municipal Engineering Services Company, P.A. (MESCO) is notifying the Solid Waste
Section (SWS) that upgradient background well MW-1 was abandoned and replaced by MW-1R on June 4, 2013,
MW-1 abandonment and MW-1R replacement was pre-authorized by Ms. Christine Ritter of the SWS via email on

May 30, 2013 (DIN:19050).
MW-1 was completely sealed with grout in accordance with 15A NCAC 2C.0113 (d) entitled “Abandonment of
Wells” and the well abandonment record (GW-30) and corresponding well construction record is attached.

MW-1R was installed per the requirements of 15A NCAC 02C at the planned location as shown on Figure 1. MW-
1R well construction record (GW-1) is attached.

Location of MW-1R location is planned to be surveyed as required.. Once MW-1R is surveyed the water quality
sampling and analysis plan (SAP) will be updated reflecting the well replacement prior to the next semi-annual
monitoring event scheduled for August 2013.

If you need any additional information please contact us at (919) 772-5393 or by email at jpfohl@mesco.com.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CO., P.A.
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PO Box 349, Boone, NC 28607 (828) 262-1767

PO Box 97, Garner, North Carolina 27529 (919) 772-5393




WELL ABANDONMENT RECORD

This form can be used for single or multiple wells

1. Well Contractor Information:

Gerald R. Eister

For Internal Use ONLY:

Well Contractor Name (or well owner personally abandoning well on his/her property)

2394-A

NC Well Contractor Certification Number

Bridger Drilling Entrp., Inc. dba Carolina

WELL ABANDONMENT DETAILS

7a. Number of wells being abandoned:
For  multiple injection or non-water supply wells
construction/abandonment, you can submit one form.

ONLY with the same

0

7b. Approximate volume of water remaining in well(s): (gal.)

Company Name

2. Well Construction Permit #:

List all applicable well construction permits (i.e. County, State, Variance, etc.) if known

3. Well use (check well use):

FOR WATER SUPPLY WELLS ONLY:

7¢. Type of disinfectant used: n/a

7d. Amount of disinfectant used: n/a

Water Supply Well:

OAgricultural

OGeothermal (Heating/Cooling Supply)
Olndustrial/Commercial

Olrrigation

OMunicipal/Public
OResidential Water Supply (single)
OResidential Water Supply (shared)

Non-Water Supply Well:
ZMonitoring

ORecovery

Injection Well:

OAquiter Recharge

OAquifer Storage and Recovery
OAquifer Test

OExperimental Technology
OGeothermal (Closed Loop)
OGeothermal (Heating/Cooling Return)

OGroundwater Remediation
OSalinity Barrier
OStormwater Drainage
OSubsidence Control
OTracer

OOther (explain under 7g)

.. 614113

4. Date well(s) aband

5a. Well location:

Wayne County Landfill

Facility/Owner Name

Facility ID# (if applicable)

460 B South Landfill Rd - Dudley, NC 28333

7e. Sealing materials used (check all that apply):

¥ Neat Cement Grout O Bentonite Chips or Pellets

O Sand Cement Grout O Dry Clay
O Concrete Grout O Drill Cuttings
O Specialty Grout O Gravel

O Bentonite Slurry O Other (explain under 7g)

7f. For each material selected above, provide amount of materials used:

94 Ib portland cement, 6 gal water, 8 Ib benonite

7g. Provide a brief description of the abandonment procedure:

pressure tremie grout

8. Certification:

A M) RSt 6/10/13

Physical Address, City, and Zip
Wayne

County

Parcel 1dentification No. (PIN)

3b. Latitude and longifude in degrees/minutes/seconds or decimal degrees:

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

35.29629

« 78.06757

CONSTRUCTION DETAILS OF WELL(S) BEING ABANDONED

Attach well construction record(s) if available. For multiple injection or non-water supply

wells ONLY with the same construction/abandonment, you can submit one form.

MW-1

6a. Well 1D#:

6b. Total well depth: 25

(ft.)
6¢. Borehole diameter: n/a (in.)
6d. Water level below ground surface: 18.84 (ft.)
6e. Outer casing length (if known): none (ft.)
6f. Inner casing/tubing length (if known): 20 (ft.)
6g. Screen length (if known): S (ft.)

Form GW-30

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

W

Signature of Certified Well Contractor or Well Owner Date

By signing this form, I hereby certify that the well(s) was (were) abandoned in
accordance with 154 NCAC 02C .0100 or 2C .0200 Well Construction Standards
and that a copy of this record has been provided to the well owner.

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

SUBMITTAL INSTRUCTIONS

10a. For All Wells: Submit this form within 30 days of completion of well
abandonment to the following:

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

10b. For Injection Wells: In addition to sending the form to the address in 10a
above, also submit one copy of this form within 30 days of completion of well
abandonment to the following:

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

10c. For Water Supply & Injection Wells: In addition to sending the form to
the address(es) above, also submit one copy of this form within 30 days of

completion of well abandonment to the county health department of the county
where abandoned.

Revised March 2013



" NoAmTH CARGLINA' DEPARTNENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONAENTAL MANAGEMENT -~ GROUNDWATER SECTION -
Po’hox 27687 RALEIGH.N.C. 27611, PHONE (918)733-3221 Quad.No._______~ Serial No.
. N : \ Lat. Long. Pc
N X Minor Basin
, . S WELL CONSTRUCTION RECORD Basin Coda
- S : Header Ent. GW-1 Ent.
DRILLING CONTHACTOR 'f oédjz :ﬁufgw
Y/ 4 . STATE WELL CONSTRUCTION
DRILLER HEGISTRATION NUMBER PERMIT NUMBER:
1_WELL LOCATIO Sr;c-:w sketch of the location below)
. % — County: Lut%mﬁ
- Depth DRILLING- LOG
(Road Commumty. or Subdivision and Lot No.) . e —
From To Formation Description
2. OWNER w”»e‘ 00 Landlirl . .
- "ADDRESS &ox 200 ¢ 9 2
N (Street or Routa No.J
>J - A 8337 ;

S : State ip Code e Y
3. DATE. DRILLED", Q. use oF weLL %“—ﬂ\/ e p ,

e Beer e /
4. TOTAL DEPTH _# F'CUTTINGS coueogtyﬂ ves Clho 28724

5 DOES WELL HE 7ACE EXISTING WELL? O ves

6. STAT!C WATER LEVEL _zg_____ FT. g}fve TOP OF CASING,

: «TOP OF CASING IS__.&—_____FT ABOVE LAND SURFACE.

T YlELD chm) ___2.______'METH00 OF TEST £n

P WATER ZONES (depth) Y, 54
J’\ Treelnan .

7

Amount

It additional space is needed use back of form.

Wall Thickness

- Diameter or Weight/Ft. Material )
- LOCATION SKETCH

77 .
<A ﬂﬁé— (Show direction and distance from at least two State Roads,
) or other map reference points)

Method

Diamster Slot Size  Material

-\“‘ in.l%: in. pV(/

in., in.
in. in
Size Material

A,

DO HEREBY. CERTIFY THAT TH!S WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUGTION

STANDAHDS AND THAT A COFY OF THIS RECEJ& SAS PROYIDED TO THE WELL OWNER. q | 7
- - O - a

SIGNA?URE OF CONTRACTO# OR AGENT ‘DATE
Submit original to Division of Environmental Management and copy to well owner.

. aw-i éevised 6/88 -



WELL CONSTRUCTION RECORD

This form can be used for single or multiple wells

1. Well Contractor Information:

Gerald R. Eister

For Internal Use ONLY:

14. WATER ZONES

FROM TO DESCRIPTION

Well Contractor Name

2394-A

NC Well Contractor Certification Number

15.65 ft. ft.

ft. ft.

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

FROM TO DIAMETER THICKNESS MATERIAL
Bridger Drilling Entrp., Inc. dba Carolina Drilling 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 construction permits (i.e. County, State, Variance, elc. v, =y . =)
3. Well Use (check well use): 17. SCREEN
Water Supply Well: FROM - TO : DIAMETER | SLOT SIZE THICKNESS | MATERIAL
t. t. m.
OAgricultural OMunicipal/Public 12.32 27.32 2 010 sch40 pve
OGeothermal (Heating/Cooling Supply) OResidential Water Supply (single) ft fe "
: 2 : : 18. GROUT
OlIndustrial/Commercial OResidential Water Supply (shared) R OM o NATERIAL. EMPLACEMENT METHOD & AMOUNT
Olrrigation 0 ft. 19 ft. | neat pressure tremie
Non-Water Supply Well: e 11 7 g m
@Monitoring ORecovery 9 bentonite gravity
Injection Well: ft. ft.
OAquifer Recharge OGroundwater Remediation 19. SAND/GRAVEL PACK (if applicable)
——— - i afisiry Flars FROM TO MATERIAL EMPLACEMENT METHOD
uifer Storage and Recovel alinity Barrier = -
o ¢ Y - . 11 % |28 . sand in place
OAquifer Test OStormwater Drainage % &
OExperimental Technology OSubsidence Control

20. DRILLING LOG (attach additional sheets if necessary)

OGeothermal (Closed Loop) OTracer FROM TO DESCRIPTION (color, hardness, soil/rock type, grain size, etc.)
OGeothermal (Heating/Cooling Return) OOther (explain under #21 Remarks) [|0 ft. |8 ft. tan sand
& 8 fe 112 f tan cla

4. Date Well(s) Completed: 6/4/13 Well #MW-1R P T y

12 t 117 k. sandy clay
5. Well Location: . 17 ft. | og ft. white sand
Wayne County Landfill = %
Facility/Owner Name Facility ID# (if applicable) Tt Tt
460 B South Landfill Rd - Dudley, NC 28333 — -

Physical Address, City, and Zip

Wayne

21. REMARKS

replaces MW-1

County Parcel Identification No. (PIN)

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

35.292302 « 78.064366 w

22. Certification:

S J) K Stie

6/10/13

6. Is (are) the well(s): DPermanent or [CTemporary

7. Is this a repair to an existing well: OYes or KNo
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.
27 .32

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

10. Static water level below top of casing: 23.38 (ft.)
Ifwater level is above casing, use “1 "

11. Borehole diameter: 8.5 (in.)

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

13. 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 Quality

Signature of Certified Well Contractor 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 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.

24. Submittal Instructions:

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

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

24b. For Injection Wells: 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 Quality, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24c. For Water Supply & Geothermal Wells: In addition to sending the form to
the address(es) above, 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 Jan. 2013
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RE: wayne co If wells

Subject: RE: wayne co If wells

From: "Ritter, Christine" <christine.ritter@ncdenr.gov>
Date: 5/30/2013 3:15 PM

To: "jpfohl@mesco.com” <jpfohl@mesco.com>

CC: Mark Durway <mdurway@mesco.com>

DIN 19050
Jonathan and Mark-

The proposed well replacement location of MW-1R to replace background well MW-1 at the Wayne County Subtitle
D landfill is approved as requested. Please submit the appropriate well construction record form for MW-1R and
appropriate well abandonment record for MW-1 in accordance with NCAC 2C Well Construction Standards and
after surveying the location of the replacement well, please modify the Ground and Surface Water Sampling and
Analysis Plan for the Wayne County Subtitle D landfill with new groundwater monitoring well MW-1R located on
figures.

The proposed well replacement of MW-16R to replace existing monitoring well MW-16 at the Wayne county Active
C&D and Closed MSWLF is approved as requested. In accordance with 15A NCAC 13B .0538 (b) (2) (J), all
piezometers within the footprint area must be overdrilled to the full depth of the boring, prior to cement or
bentonite grout placement, and the level of the grout within the boring must not exceed the elevation of the
proposed base grade. Please submit the appropriate well construction record form for MW-16R and appropriate
well abandonment record for MW-16 in accordance with NCAC 2C Well Construction Standards and after surveying
in the location of the replacement well, please modify the Water Quality Sampling and Analysis Plan for the Wayne
County Closed Unlined MSWLF and Active C&DLD over closed MSWLF with new groundwater monitoring well
MW:-16R located on figures.

If you have any questions, please do not hesitate to call me.

Thank you,
Christine Ritter

From: Mark Durway [mailto:mdurway@mesco.com]
Sent: Friday, May 24, 2013 1:01 PM

To: Ritter, Christine

Subject: RE: wayne co If wells

Not trying to rush you. Thanks.

From: Ritter, Christine [mailto:christine.ritter@ncdenr.gov]
Sent: Friday, May 24, 2013 11:03 AM

To: Mark Durway

Subject: RE: wayne co If wells

I will try and start reviewing it today...hopefully by early next week | will be finished.

From: Mark Durway [mailto:mdurway@mesco.com]
Sent: Friday, May 24, 2013 10:52 AM
To: Ritter, Christine

1of2 3/21/2016 4:52 PM



RE: wayne co If wells

Subject: wayne co If wells

Christine,
To give you an idea of timeframe, JP hopes to drill the first week of June. Thank you.

D. Mark Durway, P.G.

Municipal Engineering Services Company, P.A.
PO Box 97

Garner, NC 27529

Tel (919) 772-5393, ext. 127

Fax (919) 772-1176

Mob (919) 924-6400

mdurway@mesco.com

2 of 2 3/21/2016 4:52 PM



ART 1 (MSWLF):
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SECTION 1.0

ENGINEERING PLAN

P:\solid waste\G15124-Wayne MSW-CD Permit Amendment LHC 1/12/2016 Rev. 04//04/2016



1.1 Analysis of the Facility Design and Landfill Capacity

The Wayne County Municipal Solid Waste Landfill Facility (MSWLF), Permit number 96-06, was originally
permitted in 1998. The county currently has three Municipal Solid Waste(MSW) phases of operation permitted:
Phase 1, Phase 2 and Phase 3. The County also has two phases of Construction and Demolition Landfill
(C&DLF) permitted. The County is proposing a vertical expansion, Phase 4, on the existing permitted area of
the MSWLF and a vertical expansion, Phase 3, of the existing permitted C&DLF.

The MSW Facility consists of approximately 168.5 acres. This facility was originally designed and approved in
1998 (Phase 1), 2004 (Phase 2) and 2013 (Phase 3).

The facility consists of the Municipal Solid Waste Landfill (MSWLF) and a Construction and Demolition Landfill
(C&D). In addition to these elements several things are processed at the facility. Processing includes storage,
separation and/or grinding but not disposal of the materials processed. The processing facilities consist of
Public Drop-off Area, Scrap Tire Storage, White Goods/Appliance Storage, Recycling Facility and Yard Waste.

The MSWLF unit is located a minimum of 300’ from the property lines, 500’ from existing wells, and 100’ from
any stream, river or lake, and the post settlement subbase elevation was prepared a minimum of four feet
above the seasonal high groundwater table and bedrock. The liner system consists of a 60 mil HDPE
geomembrane liner which was installed above and in direct uniform contact with a geosynthetic clay liner and
compacted clay liner.

The County will cap their landfill within 180 days after the final receipt of solid waste. The cap system will
consist of 12 i5r10hes bridging material (temporary cover), 1.50 feet of soil liner with a permeability no greater

than 1.0 x 10 cm/sec, 40 mil Linear Low Density Polyethylene (LLDPE), drainage layer, 24 inches of
protective/erosive layer. All depths shall be measured perpendicular to the slope surface. The cap contains
gas venting system consisting of a series of washed stone trenches below the soil liner that will be vented
through pipes with membrane boots that penetrate the cap. The cap system will also include the proper seeding
and mulching of the erosive layer and other erosion control devices.

Landfill Capacity

The Life Expectancy calculations were calculated for Phase 4 of development (vertical expansion on Phases 2
and 3). Existing Phases 1, 2 and 3 combined are approximately 65 acres in size. Each successive phase will
vary in size due to the vertical expansion above the previously filled areas. The current footprint (65 acres) has
a permitted gross capacity of 5,365,695 cubic yards.

LIFE EXPECTANCY CALCULATIONS PHASE 4

Given:
Life expectancy is based on actual air space used from FY 2014-2015, which was 101,959 cubic yards.

Therefore using 101,959 cubic yards the first year and the waste stream growing at a 0.83% rate which is
the same annual rate the population had grown between 1990 and 2000.

Phase 4 = 561,630 cubic yards available =5.51 years

Soil requirements for daily cover and final cap for Phase 4
(on top of Existing Phase 2 and Phase 3)

Soil needed for Daily Cover (8:1, trash:soil)
Soil needed for Closure (65 acres)

62,403 cubic yards
471,900 cubic yards
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Soil requirements for daily cover and final cap for Phases 1-8 (proposed 5,365,695 cubic yards of waste)

Soil needed for Daily Cover (8:1,trash:soil)
Soil needed for Closure (65 acres)

596,188 cubic yards
471,900 cubic yards

Overall Soil Requirements = 1,068,088 cubic yards (soil needed for closure, and daily cover)

The County's property consists of approximately 168.5 acres, of which, 143.5 acres is used for landfilling
(active and closed). As the need arises the County will construct additional borrow sites utilizing the
remaining property.

Note: All air space and soil calculation were determined by Autodesk Land Development computer

program.
MSW - ACTIVE/INACTIVE PHASING TABLE
PHASE WASTE FOOTPRINT GROSS CAPACITY STATUS
(ACRE) (CUBIC YARDS)
1,2and 3 65 2,133,006 ACTIVE
4 VERTICAL EXPANSION 561,630 NEW PTO REQUESTED
5 VERTICAL EXPANSION 677,195 TO BE DEVELOPED
6 VERTICAL EXPANSION 645,215 TO BE DEVELOPED
7 VERTICAL EXPANSION 667,765 TO BE DEVELOPED
8 VERTICAL EXPANSION 680,884 TO BE DEVELOPED
TOTAL 65 *5,365,695

* Total Capacity defined as the volume measured between the bottom of waste (or the top of protective
cover of landfill base system) and the top of the final cover of the landfill unit including the volume of daily
cover and final cover system.

The estimate of maximum inventory of MSW wastes on-site over the life to date of the landfill facility
is 2,133,006 cubic yards.

Estimated schedule of closure will be approximately 26 years.

P:\solid waste\G15124-Wayne MSW-CD Permit Amendment LHC 1/12/2016 Rev. 04//04/2016 7



1.1.1 Base Liner System Standards

The base liner system consists of a geomembrane liner which is installed above and in direct uniform
contact with a compacted clay liner.

1. The site has met the following design requirements for Landfill subgrade.

The landfill subgrade was adequately free of organic material and consist of in situ soils.

2. The site has met the following material requirements for the Standard/Alternate Liner Systems.

The soil materials used in construction of the compacted clay liner may consist of on-site sources and
possessed adequate native properties. The soil was free of particles greater than 3 inch in
dimension.

The compacted standard clay liner (Phases 1 apd 2) are 2.0 feet thick (measured perpendicular to
slope) with a permeability not to exceed 1.0 x 10 cm/sec.

The compacted alternate clay liner (Phase 3) is 1.50 feet thick (measured perpendicular to slope),

with a permeability not to exceed 1.0 x 1070 cm/sec. and is overlain by a Geosynthetic Clay Liner
(GCL) and a geomembrane liner.

The geomembrane liner material is high density polyethylene geomembrane with a thickness of 60

mils., which has a demonstrated water vapor transmission rate of not more than 0.03 gm/m2-day.
The liner and seaming materials have chemical and physical resistance not adversely affected by
environmental exposure, waste placement and leachate generation.

3. The site has met the following design requirements for the Leachate Collection System.

The Leachate Collection System is designed with stone filled trenches, collection pipes and 0.6 cm
double bonded drainage net that allows less than one foot of head on the liner.

The impingement rate on the drainage layer is at least equal to the peak monthly precipitation rate.

The geometry of the landfill controls and contains the volume of leachate generated by the 24-hour,
25-year storm.

The Leachate Collection System includes a pipe network with clean-outs, geotextile and filter fabrics.
The Leachate Collection Piping has a minimum nominal diameter of six inches.

The chemical properties of the pipe and all materials used in installation shall not be adversely
affected by waste placement or leachate generated by the landfill.

The pipe provides adequate structural strength to support the maximum static and dynamic loads and
stresses imposed by the overlying materials and any equipment used in construction and operation of
the landfill.
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Strength of Pipe Calculations:

Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

PolyPipe’

C Earthloading Critical Buckling

267 xByRWy Z; % Z
SDRS

09/17/2009
Rho 60 lbs/ft®
H 200 ft
PL 21 psi
PS | 0 psi
HW 5 ft
SF 2
DR 17
E 30000 psi
Es 3000 psi
Pt 104.33 psi
Pcb 110.12

Variable descriptions

Note: If Pcb is less than Pt, critical
buckling of the pipe may occur.
DR = standard dimension ratio
Pcb = critical buckling stress
SF = safety factor (recommend SF = 2)
Rw = water buoyancy factor
' Rw = (1-(0.33*hw/h))
' Note: hw must be less than h
H = height of soil cover above pipe
Hw = height of water table above pipe
B = empirical coefficient of elastic support
e=2718
Es = soil modulus (see table C-4)
E = pipe modulus of elasticity
Ps = surface load exerted by a permanent
structure in close proximity to buried
. pipe. See page C-6 for value calculation
| PL = live load exerted by heavy equipment
Lo on surface above the pipe. See page C-7
\ : for table of values. If depth of bury is
S greater than 4ft. then H20 load is 3psi
and E80 load is 21psi. For depth of bury
greater than 10ft. E80 ioad is Spsi.
Rho = Density of backfill meterial

i

‘ Using this CD for Design Purposes

Due to wide variations in service conditions, quality of installation, etc., no warranty or guarantee,

avnracead ar imnliad ic nivan in ranitinetinn with tha iiea ~f tha ralenlatinne and anahrtical enlifinne

Select the appropriate soil modulus Es (psi). For crushed rock bedding use 3000 psi.
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Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

PolyPipe’

C Earthloading % Deflection

% Deflection =

wher A

09/17/2009
CcD 3.0
Rho 60 Ibs/ft®
Bd 2 ft
D 6.625 i
DR 17
H 200 ft
DI 1.50
K 0.1
E 30000 psi
Es 3000 psi
w 16.563 psi
delta X 0.013546
% deflection 0.20446

Variable descriptions

W = earthload

Cd = trench coefficient (See figure 15)
Rho = soil density

D = outside diameter of pipe

DR = Standard Dimension Ratio

Bd = trench width at top of pipe

H = height of backfill above top of pipe
delta x = vertical defection of pipe

DI = deflection lag factor (1.50)

K = bending constant (0.10)

E = modulus of pipe elasticity

Es = soil modulus

Using this CD for Design Purposes

Due to wide variations in service conditions, quality of installation, etc., no warranty or guarantee,
expressed or implied, is given in conjunction with the use of the calculations and analytical solutions.
PolyPipe® has checked the calculations in this CD and to the best of our knowledge these calculations

are accurate. However, users of this CD assume all responsibility for the accuracy of the analytical
solutions. In all cases, third party verification or a licensed professional engineer should be consulted prior

to any actual selection of product or material specification or use.

Contact our Technical Services Group at (800) 433-5632 for further assistance.

Maximum allowable safe deflection for flexible polyethylene pipe w/DR 17 is 5%.
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Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

lyPip“’

C Earthloading % Deflection

% Defection

D
= Dlx ke
¥ =
where BX = ORI E,
3x §0RY

where W = Cd % P % By x D

Gee Page 04

09/17/2009
CD 3.0
Rho 60 Ibs/ft?
Bd 2 ft
D 8.625 in
DR 17
H 200 ft
Di 1.50
K 0.1
E 30000 psi
Es 3000 psi
w 21.563 psi
delta X 0.017635
% deflection 0.20446

Variable descriptions

W = earthload

Cd = trench coefficient (See figure 15)
Rho = soil density

D = outside diameter of pipe

DR = Standard Dimension Ratio

Bd = trench width at top of pipe

H = height of backfill above top of pipe
delta x = vertical defection of pipe

DI = deflection lag factor (1.50)

K = bending constant (0.10)

E = modulus of pipe elasticity

Es = soil modulus

Using this CD for Design Purposes

Due to wide variations in service conditions, quality of installation, etc., no warranty or guarantee,
expressed or implied, is given in conjunction with the use of the calculations and analytical solutions.
PolyPipe® has checked the calculations in this CD and to the best of our knowledge these calculations
are accurate. However, users of this CD assume all responsibility for the accuracy of the analytical
solutions. In all cases, third party verification or a licensed professional engineer should be consulted prior
_ to any actual selection of product or material specification or use.
o
Contact our Technical Services Group at (800) 433-5632 for further assistance.

Maximum allowable safe deflection for flexible polyethylene pipe w/DR 17 is 5%.
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Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

PolyPipe’

C Earthloading % Deflection

% Deflection

Dlx kW
2E+ 0BIx E3

Sx 5DRY

where Ax =

See Page (-4 |

09/17/2009
Ccb 3.0
Rho 60 Ibsfit®
Bd 2 ft
D 10.75 in
DR 17
H 200 ft
DI 1.50
K 0.1
E 30000 psi
Es 3000 psi
w 26.875 psi
delta X 0.02198
% deflection 0.20446

Variable descriptions

W = earthload

Cd = trench coefficient (See figure 15)
Rho = soil density

D = outside diameter of pipe

DR = Standard Dimension Ratio

Bd = trench width at top of pipe

H = height of backfill above top of pipe
delta x = vertical defection of pipe

DI = deflection lag factor (1.50)

K = bending constant (0.10)

E = modulus of pipe elasticity

Es = soil modulus

Using this CD for Design Purposes

Due to wide variations in service conditions, quality of installation, etc., no warranty or guarantee,
expressed or implied, is given in conjunction with the use of the calculations and analytical solutions.
PolyPipe® has checked the calculations in this CD and to the best of our knowledge these calculations
are accurate. However, users of this CD assume all responsibility for the accuracy of the analytical
solutions. In all cases, third party verification or a licensed professional engineer should be consulted prior

to any actual selection of product or material specification or use.

Contact our Technical Services Group at (800) 433-5632 for further assistance.

Maximum allowable safe deflection for flexible polyethylene pipe w/DR 17 is 5%.
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The Geosynthetic filter materials have adequate permeability and soil particle retention, and chemical
and physical resistance which is not adversely affected by waste placement, and overlying material or
leachate generated by the landfill.

All calculations for Sliding Block Stability Analysis, Foundation Settlement Calculations were provided
by ECS Carolinas, LLP, in Phases 1, 2 and 3 Permit Applications.

1.1.2 Horizontal Separation Requirements

1. The MSWLF units are located a minimum of 300" from the property lines.
2. The MSWLF units are located a minimum of 500' from existing residences/wells.
3. The MSWLF units are located a minimum of 100’ from any stream, river, or lake.

1.1.3 Vertical Separation Requirements

The MSWLF units were constructed so that post settlement bottom elevation of the base liner system is a
minimum of four feet above the seasonal high ground-water table and bedrock.

1.1.4 Location Coordinates and Survey Control

Survey control coordinates are shown on the drawings and any additional information will be furnished
upon request. Any location surveys will be performed by North Carolina Professional Land Surveyor.

1.1.5 Sedimentation and Erosion Control Plan

The Sedimentation and Erosion control plan was completed for the 24-hour, 25-year storm and submitted
with Phases 1, 2 and 3 Permit Applications.

1.1.6 Cap System Standards

The County will cap their landfill within 180 days after the final receipt of solid waste. The cap system will
consist of 12 inches b5ridging material (temporary cover), 1.50 feet of soil liner with a permeability no

greater than 1.0 x 10 cm/sec, 40 mil Linear Low Density Polyethylene (LLDPE), drainage layer, 24
inches of protective/erosive layer. All depths shall be measured perpendicular to the slope surface. The
cap contains a gas venting system that consists of a series of washed stone trenches below the soil liner
that will be vented through pipes with membrane boots that penetrate the cap. The cap system will also
include the proper seeding and mulching of the erosive layer and other erosion control devices.

Prior to beginning closure, the County will notify the Division of Waste Management that a notice of the
intent to close the unit has been placed in the operating record. The County will begin closure activities
no later than thirty (30) days after the date on which the landfill receives the final wastes or if the landfill
has remaining capacity and there is a reasonable likelihood that the landfill will receive additional wastes,
no later than one year after the most recent receipt of wastes. Extensions beyond the one-year deadline
for beginning closure may be granted by the Division of Waste Management if the County demonstrates
that the landfill has the capacity to receive additional waste and the County has taken and will continue to
take all steps necessary to prevent threats to human health and the environment from the closed landfill.

The County will complete closure activities in accordance with the closure plan within 180 days following
the final receipt of waste. Extensions of the closure period may be granted by the Division of Waste
Management if the County demonstrates that closure will, of necessity, take longer than one hundred
eighty (180) days and the County has taken and will continue to take all steps to prevent threats of human
health and environment from the enclosed landfill.

Following closure of the landfill, the County will record a notation on the deed to the landfill property and
notify the Division of Waste Management that the notation has been recorded and a copy has been
placed in the operating record. The notation on the deed will in perpetuity notify any potential purchaser
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of the property that the land has been used as a landfill and its use is restricted under the closure plan
approved by the Division of Waste Management. The County may request permission from the Division
to remove the notation from the deed if all waste is removed from the landfill.

1.1.7 Leachate Storage Requirements

The County’s existing leachate lagoon was designed and built with a minimum of two feet of freeboard.
Odor and vector controls are practiced when necessary. A groundwater monitoring system has been
installed. The lagoon is protected from external damage by an 8’ high chain link fence.

The management of leachate is a major daily operational task. The generation of leachate should always
be kept to a minimum. The leachate that is generated will be pumped to the City of Goldsboro
Wastewater Treatment Plant. The leachate is treated according to the pre-treatment agreement with the
City of Goldsboro. The reason for this testing is to assure the City that the leachate will not harm the
biological processes in their treatment facility. The County also records rainfall events as they occur and
leachate generation to track the effect rainfall amounts have on the amount of leachate that is generated.

The leachate will be collected in the existing double lined lagoon, which will hold approximately 1,012,029
gallons at 8 feet deep. The Lagoon is 10 feet deep which allows for 2 feet of free board. In the event that
the lagoon fills up faster than it can be pumped by forcemain to the City of Goldsboro WWTP, the control
valves on the leachate lines can be turned off which will allow the lagoon to be drawn down. Once the
leachate levels have been lowered, the valves can be opened. Leachate will be a management problem
from the time the garbage is placed in the landfill until long after closure has taken place. Consequently,
it is imperative that stormwater be diverted away from any solid waste and managed properly.

All stormwater falling outside of the existing lined areas will be diverted away from the lined section
through the use of diversion berms and ditches. Stormwater that falls within the lined area but does not
come in contact with solid waste can be diverted to the perimeter areas of the landfill.

The County will close the leachate lagoon within 180 days after liquid collection has ceased.

All solid waste will be removed from the leachate lagoon, connecting sewer lines, and manholes. All solid
waste removed will be properly handled and disposed of according to Federal and State requirements. All
connecting lines will be disconnected and securely capped or plugged.

All waste residues, contaminated system components (composite liner system), contaminated subsoils,
structures and equipment contaminated with waste will be removed and appropriately disposed. If the
groundwater surrounding the impoundment is contaminated, other corrective actions to remediate a
contaminant plume will be performed if required by the Division. If the groundwater, surrounding the
lagoon is found not to be contaminated, the liner system may remain in place if drained and cleaned to
remove all traces of waste, and both liners punctured so that drainage is allowed. The lagoon is to be
backfilled and re-graded to the surrounding topography.

1.1.8 Existing Landfill Leachate Permit and Flow Data

The County has pumped 8,654,072 gallons of leachate from July 2014 thru June 2015 to the City of
Goldsboro Waste Water Treatment Plant.

The existing Utility Agreement between The County of Wayne and the City of Goldsboro is set to expire

on March 3, 2020. The County must submit to the Solid Waste Section a copy of the renewal agreement
on or before March 3, 2020 to retain the life of site permit of the MSWLF unit.
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March 3, 8,000

Utility Agveement between the County of Wayne and City of Goldsboxo to Treat
Wastewater

County Attorney E. B. Borden Parker stated the State of North Carolina would
not renew the permit for the Genoa wastewater treatment plant without improvements
being made and placing it on another site. The City of Goldsboro has agreed to treat the
wastewater and monitor the wastewater, but not take over the system. The County of
Wayne is responsible for the new line to the Ciff of Goldsboro wastewater treatment
plant and from the Genoa wastewater treatment plant to the users. The City of Goldsboro
will treat the County of Wayne as an. outside user. The County shall pay the City two
times the City’s prevailing rate for an outside user who has not purchased reserved
capacity for the volume of exceedance multiplied by the number of days in the billing
eycle for any 30 days the County exceeds 10,000 gallons over 400,000 gallons per day.
The rate for exceeding 25,000 gallons per day is equal to three times the City’s prevailing
rate for an outside user. The County of Wayne is respongible for any damage it causes
the City of Goldsboro wastewater treatthient plent. Satellite annexation users and
Brogden Middle School are not counted in the County’s gallons per day allocation. The
County will need to install a sampling station at the landfill due to the leachate. Inflow
and infiltration must be stopped so the County does not have to pay for it. If the manhole
has unacceptable odors, the county will need to install a device to filter out odors, The
County is not getting out of sewer business; we are only getting out of the sewer
wreatment business. The City will be the entity to give permits for significant industrial
users and the County will be one with the landfill. The County of Wayne will have to
adopt Goldsboro’s sewer ordinance. The State of North Carolina is requiring all
municipalities and counties to adopt storm water ordinances and programs. Wayne
County’s will have to be the same as Goldsboro’s.

Al Hodgg with the Division of Water Quality of the North Carolina Department
of Bnvironment and Natural Resources urged the Board of Commissioners fo approve the
agreement with the City of Goldsboro. The Division of Water Quality supports
contralized wasicwater treatment systems. Centralized systems tend to do a better job of
treating wastewater. If the County does not approve the agreement, the Genoa
wagtewater treatment plant would have to be built on another site. The agreement is hest
for the environment and best for the County of Wayne. He recommended the County
remove leaking ground water and water running into the manhole covers. Mr. Hodge
expected the permit for the City of Goldsboro 10 increase ifs effluent to be approved by
fhe end of the year, Wastewater treatment has become very expensive. He stressed the
need 1o search for alternate methods of using wastewater; such, as jrrigation uses, outside
uses and for toilets. :

County Manager Will R. Sullivan stated the effluent for the County of Wayne will
remain at 400,000 gallons per day. There is no automatic increase for the County of
Wayne even if the City of Goldsboro receives an increase in its effluent,
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Upon motion of Commissioner Wilbur E, Anderson, the Board of Commissioners
unanimously approved and authorized an utility agreement between the County of Wayne
and City of Goldshoro to treat wastewater, attached hereto as Attachiment 1.

Chairman Atlas Price, Jr. thanked the City of Goldsboro, County Manager Will R.

Sullivan, County Attorney E. B. Borden Parker and Buildings and Grounds
Superintendent Brant Brown for their cooperation in bringing the agreement to fruition.
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ALLACOMent b
Page 1

STATE OF NORTH CAROLINA
COUNTY OF WAYNE

UTILITY AGREEMENT-CITY AND COUNTY

THIS.AGREEMENT, made and entered into this 3zd day of March,

2000 by and between THE CITY OF GOLDSBORO, a municipal corporation

‘ existing under the laws of the &tate of North Carolina

(hereinafter called "the City"), and WAYNE COUNTY, a body politic
existing under the laws of the State of North Carolipa
(hereinafter called “the COUNTY".

WITNESSET H:

WHEREAS, the City is the owner and operator of a wastewatex
txeatment plant, whieh is being expanded to at least 14.2 MGD of
treated capacity; and

WﬁEREAS, the County has reviewed and analyzed many different
options relative treatment of it's wastewater at the Genog
Wagtewater Treatment Plant; and

WHEREAS, rhe most cost effective, enviromnmentally sound, andi

best long term method of wastewater disposal for the County is

achieved by abandoning the County's existing wastewater treatment
facility and conveying wastewater to the City's wastewater
creztment plant.

NOW, THEREFORE, for and in consideration of the respeactive
rights, powers, duties and obligations hereinafter set forth te
be perfo?med by the City and ﬁhe County, the parties mutually

agree as follows:

T3 \wp7\C8\ COG\S5NQRAG, U2
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Attachment D

Page 2
1. Refindtiona
- County - County of Wayne

b, City - City of Goldsboro

C. MGED - Million Gallons Per Day

4. GPD - Gallons Per Day

a. GEM - Gallons Per Minute

. U - An industrial user that does not fall under
the criteria for a SIU

g. Tup - Industrial User Permit

h. SIU - Slgnlflcant tndustrial User (See definition
in current Sewer Use Ordinance)

i. NPDES - National Pollutant Discharge Eliminaticn
gystem '

3 8uQ - Sewer Use Ordinance

k. EPA - Environmental Protection Agency

1. CERCLA - Comprehensive Environmental Regponse,
Compengation and Liabllity Act

m. DENR ~ Department of Eavironment, and Natural
Resources

7. RU - Regidential User - A single-family or multi-
family residential user

o. NRU -~ Non-Regidential User - A wastewater

contributor that is not a single-family or
mulid-family residential uger.

2. TUsers to be Served: Simce the sewer capacity of the City
and ity waste treatment'plént is liﬁited, the ability of the City
to merve ilts users withinxthe City must have a first priority.
However, under the terms of this Agreement, the C%ty and County
have agraed upon a priority for providing sewer gervice to certain
areas outside the City of Goldsborofin the fallowing order:

(a) Those users in the area of Wayne County which ars
currently belng provided sewer service by the CGenoa WasteWater
Treatment Plant as shown on Exhibit "A";

(b) Those ugers to which the County has cbligated itself to
provide sewer sexvice as shown on BExhibit "B";

() Thoge potential users who are experlencing sewer

problems on existing septic tanmks or lmproper goll conditiong =9

£:\wp7\CB\ COG\GRNOMAS . N2D 2
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Arracoment U
Page 3

septic tanks cannot be installed and are located so that they can
connect with the Genoa Wastewatek Treatment Plant;

i . (d) Those users in (a) and (b) above who have requested
. additional sewer Servica;‘and

(e} Additiomal users who desire sewer service through the

Genoa WésteWater Treatment Plant.

Except for the userg referred to in (a) and (b) above, the
County shall obtain the City's concurrence and approval before tha
addition of any non-residential user or increased flow on existing
non-reaidential users, Additionally, the axtengion of sewer
service to any other governmental entity shall require the City's
approval and/or a separate agreement.

Even though the City hés agreed to extend gewer service to
the cdrrent ugers set forth on Exhibit ‘A" and to fulfill the
commitment of the County to the users set forth on Exhibit "B", i=
is understood and agreed that the total monthly flow £rom all
county users (excluding Brogden Middle School), shall not exceed
400,000 GPD. Users annexed into the City shall mnot bé included in
computing the total monthly flow allowed the County. Further, the
County shall adopt a fee schedule of flow exceedences for the
users shown on Exhibits “A" and “B" that have a permitted daily
flow and any additional users assigned a permitted daily flow
hereinafter éerved by the City to ingure that the aggregate
monthly flow of its customers shall not exceed 400,000 GPD.

Finally, County acknowledges and has agreed that City's Sewer Use:

P+ \w7\ OB\ COG\ EEROMNG. HED 3
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Page 4
Ordinance allows City to regulate significant industrial users,
indugtrial users, residential users and non-residentisl users.

3. Conatyuction of Line. Meter and Mainktenance, by County:
The County shall be responsible for the design and construction
of the wastewater conveyance gyvstem.from it's Genoa plant to the
City's wastewater treatment plant culminating at the influent
structure. In order to limit flows to those specified in thig
Agreement, capacity of the wastewater conveyance system from the
County's system shall be limited to 1.5 of the maximum daily £low
allowable under this Agreement. Thig limitation on capacity shall
he designed into the proposged system and approved by the City.
The methods of flow comstraints shall include, but shall not be
limited to, one or more of the following:

at Pump station design; the pump station will be design@d

to not exceed 417 GBEM maximum pumping capacity. (417 GPM = 400,000

gal. x 1.5) ,

b. Force main design;

c. Restricting valves;

d. or A semi-permanent £low congtriction designed into the
system. ‘

At the tiwe the City's wagtewater treatment expansgion is
complated to at least 14.2 MGD, the aforementioned flow constraint
may be adjusted to accommodate additional flows provided the City
has additional capacity. The systeﬁ to be degigned and

congtructed by the County shall consigt of the following elements:

F1\wp7\ OB\ COG\ GRNOAAG. 420 . 4
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a. One (1) 0.60 MGb(peak day) pumping station to be
located as determined by the County's Engineer.

b. A twelﬁe inch (12') force main from the Gemoa plant
to the City's wastewater treatment plant.

c. A flow meter to be, located as determined by the
City'e Engineer between the County's force main and the City's
wastewater treatment plant.

d. All wastewater ghall f£low through a bar acreen
before entering a force main. Thg'screen shall have not more than
3/8 inch spaces betwaen the bars before entering a force main.

a. Thé City reserves the right to reguire the County
to ingtall such odor control/reaeration Facllities as the City
deems necessary from time to time to prevent odors or septic
coﬁditions.

£. County shall be res@cnéible for the operation and
maintenance of its collection gystem, the pumping station, foxce
main, and odor control/re-aeration facilities.

4. Metering Facilitv - Mainteuance: The point of flow
meagurement: shall be ingtalled at a location to be approved Dy the
City zo as to provide accurate measurements. It shall be designed
by the Céunty's engineer and appréved by the City Public Utilities
Director and installed at the County's expense. A vault shall be
constructed with a magpetic f£low measuring device which will
meagsure, display and tranamit f£low informétion to the City's SCADA
system. The metering device ghall be capable of instantaneous

measurement to a prescribed accuracy with continuous readout of

52
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flow rate and totalized flow. The in-line meter shall be
recalibrated avery € months or sooner, if needed, by an
independent contractor employed by thalcity. The maintemance of
the metering facility shall be performed by the City. The County
ghall reimburse the City for the aﬂﬁual cost of gald maintenance
and re-calibration and the replacement and/or repair thereof which
shall be billed by the City on a monthly basis. The City shall
have access to the meter at all times.

5.  Sanpldng Staplons:

(a) The County shall consgtruct a suitable wastewatel '
gampling station for use by the City at the County's expense.
This facility shall be integrated with the metering facility as
previously described under Section 4 above and approved by the
City..‘ This wastewater sampling gtation shall include a
refrigerated sampler with the capabllities of timed volume/Elow
proportional, seguential sampiing‘device, nouged in a locked
compartment.  The maintenance of this sampling station shall be
performed by the City. The'Counﬁf ghall reimburse’ the City fox
the cost of the maintenance, replacement and/oxr repair thereof,
including utility cost, which ghall be billed by the City on a
monthly basis. '

(b) The County shall also construct a gampling station for
use by the City at the County's expense to accept the County's
landfill Leachate. This samplimg station shall be located at tha
County landfill with a twenty-four hour composite gampling station

and flow meter acceptable to the City. In addition, the Couuty

B 1\WPT\OR\ COG\ GRNOANG . WPD 6
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shall be treated by the City ag an S8IU for ite landfill Leachats
with itg permit allowing up to 15,000 gallong per day. In tha
event the County's Leachate causes a toxlcity or other problem for
the City and its wastewater plant, then the County, after written
notice from the City, shall inmmediately cease to discharge itu
Leachate into the City's collection system until the County can
provide adequate pretreatment to xesolve the problem. The
mainenance of this sampling station shall be performed by the
city. . The County ghall reimburse the Clty for the cost of the
maintenance, replacement and/or repair thersof which shall be
billed by the City on a monthly basis.

6. Clty Rewiew: '

2. The City shall receive a copy of the State-approvec
engineéring drawings for the County's Forced main from the Genoa
plant to the City's wéstewa;ei treatment plant prior td th%
congtruction of these facilities, along with a copy of notice to
proceed and a topy of the certificate of completion submitted by
the County to DENR along with & copy of DENR'a final approval.

b. The County shall provide the City with a list of all
current non-residential users who discharge into the County's
existing syetem. Bach non-residential user shall be required to

obtain written permission from the (ity to continue to dlgcharge

into the County's existing system. The City reserves the right

to require a new discharge permit for all of the County's existing
non-residential wugers in accordance with the City's current

policies and procedures. PFurther, all new non-residential users,
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or expanding existing non-regidential users, who discharye
industrial and/or domestic wastewater inte the éounty's system
shall obtain written permission from the City or, in the Clty' s
discretion, a discharge permit from the City before connecting to
the County's wastewater conveyance, gystem,
¢. The County shall pﬁovide the City with copies of all
proposed applications to be forwarded to DENR for non-discharge
permita for all sewer main extensions for the City's approval.
The City's approval shall be haseﬁ upon the subgequent approval
by DENR, and the City's ability to accept additional customers.
7. Ldmitatdons.on Acceptance of County Flows and Effluent
Limits: Due to limitations of its current NPDES permit, the Clty
is unable to accept additional flows and effluent from ths
COunty}s gystem. Therefcre,‘ it i® necessary for the (City's
wagtewater treatment plant to be expanded to ab least 14.2 MED
or have the City's permit re-rated to 700,000 GPD. .
Befogra the County can connect to the Clty's wastewater
treatmant plant, the City must have its permit re-rated or its
plant expanded to 14.2 MED, and the acceptance of the County':s
wastewater by the City approved by DENR. Further, the County
agrees Eo transfer all of its nitrogen poundage and all othex
additional effluent rights or privileges under itg current Genou
NPDES permit without cost to the City.
i 8. Qilty's Baresg: On a monthly basis, the County shall pay
to the City an amount equal to the City's prevailing rate for an

outside the City user who has not purchased reserve capacity. In
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the event there are gewer users served by the County who have bean
annexed into the City, then and in that event these users will he
charxged for sewer as inside the City users based upon the user's
monthly metered water flow. ‘Any‘credit due & user located in &m
annexed area who is billed by the, County shall receive a refund
from the City on a semi-amnual and not monthly basié. The County
shall be responsible for the payment of all bills to the City for
any and all users (including other governmental entities) who are
gerved on the County's vastewater conveyance gystem. In the event
there are surcharges, these surcharges (see Hxhibit C, Resolution
No. 1995-64, paragraph 3) shall be paid monthly to the City by the
County in an amount equal tovthé City's prevailing rate charged
other similar users.

Ail bille received by the County under this Agreement, ars:
due and payable within fifteem (15) days after‘receipt thereof.
The City shall provide the County forty-five (45) days written
notilce of any’'rate changes enaated‘by the City.

9. Monitorimg Chargeg: In adéitidn to the rates set forth
in Section 8 above, the County shall be reguired to pay to the
City monitoring charges.

For the purpose of determining these monitoring charges,
the City shall collect at the sawpling station flow proportional
composilte saﬁplas, and ghall analyre these samples at a mindmum
of not less than one time per weelk, vThé regults of the analysis
of galid samples shall be utilized in determining the sampling

criteria ag shown in Exhibit D (Sewer Regulations, Chapter 51 of
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the City of Goldsboro Code of Ordinances). Upon reguest, the Clty
shall provide the County equal split portions of the samples which
have been taken for analysis'by the City. The analysis reports
shall be submitted monthly in writing to the County. TLe
discovery by the City of violations of the digcharge limitations
by the County as shown on Exhibit D shall be verbally reported to
the County within 24 hours of becoming aware of the violation.
A written report shall be issued within thirty (30) days. The
County ghall reimbursge the City quarterly for its cost in
collecting samples and preparing thése analysis (See Exhibit Q).

10, Momkhly Flow Limitations - Hxceedences: As set forth ia
Section 7, this Agreement is subject to £ha re-rating of the
City's current permit or to a new expanded permit being. issued to
the Ciéy for 14.2 MGD and approval by DENR.

The County's average monﬁhly flow shall not exceed 400,000
GPD. When the County's average monthly-flow reaches 320,000 GPD;
the City and County shall immediately meet for the purpose of
addregsing the County's average monthly f£low and its ‘customers and
potential £low problems. In the event the County's average
monthly f£low reaches 360,000 GéD, the County shall issue a
moratorium on any additiomal customers or increases in flow from
existing customers and shall again meet with the City to address
its aVerége monthly flow and potential £low problems. In the
event the County's average momthly flow éxceedé 400,000 GBED, the

County shall immediately take steps to reduce the monthly flow of
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its customers and shall present to tHe City its plan for said
reduction in that regard. '

In the event the County's average monthly flow exceeds
400,000 GPD for a period of-thir;y (30) days, the County shall pay
Lo the City the following:

(a) For any 30 daysg that the County's monthly exceedance 1s
10,000 GED, the County shall pay to the City an amount equal to
two times the City's prevailing rate for an outside the City uger
who has not purchased reserved capacity for the volume of the
exceedence multiplied by the mumber of days in the billing cycle;

() For amy 30 days that the County's monthly exceedance is
25,000 GED or greatex, the County shall pay to the City an amount
equal to three times the City's prevailing rate for an outside the
City uéer who hag not purchasedvfeServed capacity for the volume
of the excesdence multiplied by the number of days in the billing
evale; and |

(¢) TIn the everit the exceedence aver 400,000 GPD is not
corrected by the County within 120 days, after its flrst monthly

flow exceedence, this exceedence shall constitute a breach of this

Agreement and cause for the City to terminate this agreement as

provided for under Section 22.

11. Counhyls User Charxge System: The County shall establish
and maintain a Uger Charge aystem which shall generate sufficient
revepue to provide for the complete and adéquate operation of its
gewerage system and ;ts maintenance. The County shall also

maintain, at all times during the term of this agreement,
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gufficient funds to finance the cost of any capltal improvement:g
that may be necessary to maintain its gewerage system. Such user
charges shall be updated from time to time to remaln in éomplianne
with all federal and State laws and regqulationg, including en
ongoing effort and commitment to xzesolve the County's inflow and
infiltration problems, it may be necessary to maintain its sewer
system.

12. County's Ratesg: The County shall charge and collect.
gawer connectlion fees in an amoun; not less than thoge charged by
the City. In addition, the County gshall not charge wastewater
sewer gervice to any user within the service area unless such
charge 18 at a rate equal or greater than City's charges to supply
wastewater sewer service to the County.

15. Counkyls Sewer Use Ordigance and Storm Water Managemeni
Rlaxn: )

a. The County shall adopt the City's Sewer Use Ordinance
(including all amendments andvadditions thereto). In the evenh

t the County contracts with another governmental entity to perform
ite duties and obligations under this Agreement, the contract.
shall be subjected to the City's approval. IThe gewar usge
ordinance adopted by the County shall comply with all current
State and/or EPA regulations and shall be updated from time tc
time to meet all future federal and State requiremeﬁta- The sewear

¥ uge ordinance adopted by the County shall bae forwarded to the

City.
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(b) The County shall adopt a Storm Water Management Plan
which shall be no less stringent than the City's Storm Water
Management Plan, Further, any additional governmental entity
which shall become a user of the County shall likewige adopt a
gimilar Storm Water Management Plan. Any Storm Water Manegement
plan adopted by the County or any other governmental entity shall
comply with all current State and/or EPA regulations which shall
be updéted from time to time to meet all future Federal and State
requirements. Any Storm Water Management Plam shall be approved
by the City prior to its adoptiﬁn by the County or any other
governmental entity. {

14. Industrial Pre-Treatment Program: The City shall
administer and issue all permits for the industrial pre-treatment
progr@h for the County or any other governmental entity which
conveys wastewater to the City. If any enforcement action is
needed, the City shall follow its enforcement policy and, wheﬁ
necessary, tne~COunty'shallvterminata the non-residential user’'s
water and/or sSewer servicé after written notification 'to such user
from the City. It shall be the'éity’s responsgibility to collect

_any and all fines and penalties from any SIU. The City shall
; notify the County of any civil pénalty to be asseséed agalnst a
non-residential user. The City shall assess and collect clvil
penalties oOf the County's non-residential ﬁsers in accordance with
the City's policies and procedures. The failure by the County

to terminate a non-regidential user's water and/or sewer service
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shall constitute a breach of this Agresment and cause for the City
to terminate this Agreement as provided for under Section 22.

15, Emexgency. Conditdon: In the event an emergency
condition arises at the City's wastewater treatment facility, ths
County, after notice, shall immediately take such remedial action

- in order to assist the City in the élimination of the emergency

condition. The County shall and does hereby agsume and agree to
indemnify and hold harmless the City, its successors and assigns,
from and against any and all losses, £ines, costs, and expenses, -
including attorney fees, from damage to the City's gystem ox other
property caused by, or in any way resulting from an emergency
gvent caused by the County. Finally, the City shall and does
hereby agsume and zgree to indemoify and hold harxmless the County,
its suécesaors and assigns, from and against any and all losses,
fines, costs, and expenses, including attorney fees, from damagg
to the County's sysgtem or other pioperty cauaed by, or in any way
resuiting from 'an amergency‘évent caused by the (ity, provided the
County has utilized a proper remedial action in resolving the
emergancy conditions. |

16. Inkerference, Pags-Through Blological Upset: The County
ghall and does hereby assume and agree to hold harmlesg the city,
its succegsorg and assigns, froﬁ harm and againgt any and all
logges, fines,'costs, and expenses,‘including attorney fees, from
damage caused by or in any way resulting‘from a biological upset

of the City's treatment facility as a result of the levels of
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metalg or toxic contaminants contained in the wasgtewater being
digcharged by the County to City's wagtewater treatment plant.

17. Envixonmental Ldability: The County shall and does
hereby aggsume and agree to hold harmless the City, its successors
and asgigng, from and against all losses, costs, expenses,
including attorney feea, fines and penalties caused by, or in any
way resulting from, any claim resulting from wastewater being
discharged by the County to the City's wastewater Lreatment plant,
or as a regult of any other discharges, including a gpill, from
the County or amy of its usarslr

18. Farce Majeure: In the svent eithar the City or the
County is unable, in whole or inm part, by reagon of force majeure
to carry out itg obligations, other than to make payments for
wastewéter treatment services-receivéd, it ig agreed that on
giving notice of such force majeure as soon ag possible after the
ocourrence of the cause relied upon, then the obligation of ché
City or the County, 80 far as each may be affected by such force
majeurs, shall be sugpended from performance hersunder during the
continuance of any inability to obtain permit, but for no longer
period and guch cause shall be, as far ag possible, be remedied
with all due speed. The term “force majeure” shall mean acts of
God, strikes, lockouts or other industrial disturbances, acts of
public enemy, war, blockades, riots, landslides, droughts, storms,
floods or washouts, arrest and restraintas of governmenté and
people, civil disturbances, explosions, unavoidable breakage,

accident to machinery and equipment and sanitary sewexr lines,
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inability to obtain permits or materials and eguipment and
supplies, and any other cause not within the control of the City
or tha County, which by the exercise of reasonable diligence by
the City of the COuntj, is not preventable.

19. Term: This Agreament shall be effective after the date
of ite approval by the Couhty and the City. It shall continue fon
a period of twenty (20) years from:the date upon which wastewater
gewer service is first treated for the Couaty, purguant to the

terms of this Agreement. The Clty shall, prior to the beginning

of the geventeenth year of the term of this Agreement, give notice

to the County of its desire to renew this Agreement. Upon giving
such notice, the City and the County shall negotiate in good faitk
with reference to a renewal agréement baged upon the same rate
format“sonnained in thisz Agreement. However, without cause, the
County may terminate this Agreement at any time upon ong year's
written notice. .

20. Arhitration: Any disgpute concerning thig Agreement
shall, at the request of either the City or the County, be
submitted to and determined by an arbitration panel of three (3)
arbitratory, pursuant to the terms of this section and the Uniform
Arbitration Act (hereafter “the AZct”) as adopted by the State of
North Caxolina, and ite general statutes in Section 1L-567.1
through 1-567.29, ag amended. The City and the County shall each
appoint one (1) qualified member to the arbitration pamel, and
these appointees shall select & third member. A majority vote of

the arbitration papel shall control and be binding on the City and
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the County without recourse, except as otherwige provided in the
Act., If the two (2) arbitrators first chosen can not agree on the
selection of a third arbltrator, then, upon application by the
City or the County, such third arbitrator shall be appointed by
the Court having jurisdiction over guch matters as provided in the
Act. To be qualified, such third arbitrator shall be a
professional engineer with experience in production and delivery
of sanitary sewsr service, a éertified public accountant, or a
practicing attorney with experiénce in municipal utility matters.
Pursuant to the Act, the cost to be paid by the City and the

County asgociated with arbitration shall be determined by the

arbitration panel. The City and the County shall each continuea

to perform all other obligations under the terms of thig Agreement

gendiné final resolution of any digpute arising out of or relating
to thig Agreement which has been submitted to arbitration. Neithe
the ity nor the County may violate any federal, state, or locai
law or reguldtion regarding the wastewater sewer gervice being
provided herein during the couisa of ﬁursuing itg rights under
this section, or shall the user be denied the wagstewater Sewel
service necessary to reagonably maintain the public health and
safety.

21. Digcrimination: It ‘is specifically agreed by both
parties hereto, as part of cons;deration of the signing of this
Agreement, that neither the County nor the city, its agents,
cfficials, employees, or servants shall discriminate in any manner

on the basis of race, colar, creed, sexual orientation, or
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national origin with referemnce to the subject matter of this
Agreement. 4 ‘

22. MNompayment and/Default: The City may terminate this
Agreament and terminate the County's right to discharge wastewater
to the City's wastewater treatment plant one hundred and twenty
(120) days after written notification to the County by the City
for the non-payment of fees, cost,'charges or fines as set forth
in this Agreement, or for the breach by the County of any other
condition contained in this Agreewent.

23. Waivers: Neither the failure nor the delay on the part
of the City or County hereto to exercilae any right, power, or
privilege hereunder shall operate as a walver herect, nor shall
any single or partial exercise oi any other right, power, or
privilége, nor shall any custom or practice at variance with the
terms of this Agreement constitiute a waiver of the right of elther
party to demand exact cowpllance with such terms. ‘

24. Invalid Terms: Should any one or mora of the provisions
contained in this Agreement be held invalid, dllegal, or
unenforceable .in any respect, the wvalidity, legality and
enforceability of the remaining provisions comtained in this
Agreement shall not in any way be affected or impaired thereby,
and this Agreement shall otherwise remain in full force and
effect.

25. Contxolling.law: This Agreement and the rights and
obligations of the parties hereunder shall be congtrued and

interpreted in accordance with laws of the State of North
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Carolina, and shall be binding upon and inure to the benefit of
théir succegsors and, with consent of the other party, the assigns
of either party hereto.

26. Nohices: Any notices required or permitted under this
Agreement, including address .changes, shall be made iln writing.
either by mailing registered or certified mail, return receipt
requested, and postage prepaid, to the other party at the address
ghown herein for that party, or at such different address for that
party, notice of which has been properly given hereunder, or by
personally delivering such a notice to an officer of the other
party. The notice, i1f mailed as provided for herein; ghall be
deemad given on the day of receipt or refusal to accept receipt,
and if personally delilverad, on the date of delivery. The
addrasées are as follows:

To the City: City Managen

City of Goldsboro

F, 0. Drawexr A
Goldsboro, NC 27533

To the County: County Manager '
i County of Wayne
P.0. Box 227
Goldaboro, NC 27533-0227
27. Fotlre Agresment: This Agreement reflects and contains
the entire and only agreement between the parties related to the
subject matter herein, and, as such, supersedesg all negotiations,
comunitmenty and agresments, whether oral or otherwisge.

28. Amendmentsi: This Agreement may be amended only by an

instrument in writing execuibed by both parties hereto.
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IN WITNESS WHEREOF, The City and the County have caused thig
Agreement to be executed its Mayor and Chairman respectively,
their corporate seals to be affixed and attested by their
respective Clerks, all by the authority of their regpective
governmental bodles the day and year first written.

CITY OF GOLDSBORO

BY:
Mayor
ATTEST: APPROVW/EWJ.Y)
, ) C
City Clerk City Attornéy ° 47/)
County of Wayne
Wayne C v BQard of Commissioners
BY: %o N
ST Chalmman V
ATTEST: _ APPROVED (as to form only)
, .
moAei, B . Iibaon)
\U County Clerk County Atforney
NORTH CAROLINA
WAYNE COUNTY
Thig the day of y 2000, personally

came bhefore me , » & Notary Public in and
for said State and County, SANDRA JUSTLICH, who by me duly sworn,
says that she knows the common seal of the CITY OF GOLDSBORO and
ig acquainted with , , wha is the Mayor

of said municipal corporatiom; that she, the said
SANDRA JUSTICE, is its Clerk; and that she saw the Mayor sign the
foregoing instrument; and that she, the said Clerk, saw the gaid
common seal of said corporation affixed thereto, and that she, the
saild Clerk, signed her name in attestation of said instrument in
the presence of said Mayor of said municipal corporation.

Witness my hand and seal this the day of '
2000. . -

My Commission Expires:

Notary th&im
. 2@

i
£\ WpT\GI COMBTTIDRAERMAED
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. {nl 23/

Yage 2]

NORTH CAROLINA
WAYNE COUNTY

This the 13th day of Mayen , 2000, personally came before
ma Cynthia B, Furcronm - ;& Notary Public in and for saild
State and County, MARCIA WILSON, 'who by me duly sworn, says that
she knows the common seal . of  the WAYNE COUNTY BOARD OF
COMMISSIONERS and is acquainted with ~ATLAS PRICE, who is the
Chairman of gaid body politic; that she, the gaid MARCIA WILSON
is its Clerk; and that ghe saw the Mayor sign the Fforegoing
instrument; and that she, the said ‘Clerk, =zaw the said common seal
of said body politic affixed thereto, and that she, the said
Clerk, signed her name in attestation of sald ingtrument in the

presence of sald Chalxman of the Wayne County Board of
Commissioners. :

Witness my hand and seal thig the 13tn

day of Mareh :
-2000.

s:‘%@‘% RN,

otary Public

My Commission Expires:
April 20, 2003

B \wpT\ 0B\ CCOAGRIDAAG. WER 21
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1.1.9 Foundation Settlement, and Slope Stability Analysis

All calculations for Sliding Block Stability Analysis, Foundation Settlement Calculations were provided by

ECS Carolinas, LLP, in Phases 1, 2 and 3 Permit Applications.

1.1.10 Applicable Location Restriction Demonstrations

All location restrictions were handled in the site study.
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SECTION 2.0

OPERATION
PLAN
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2.1 Introduction

The County Landfill will only accept Municipal Solid Wastes (MSW) from the County. The County will perform
the proposed Phase 4 vertical expansion on the existing 65 acre Municipal Solid Waste Landfill (Phases 1, 2
and 3) according to Subtitle D requirements.

The perimeter of the lined area is marked off by 2 inch PVC pipe at 100’ intervals that are placed in the anchor
trenches. Solid waste will not be placed within four (4) feet of this boundary to assure that it is being placed
directly above the liner system so that no leachate can flow outside of this area.

All stormwater that comes in contact with solid waste will be handled as leachate. The leachate is collected in
the sump area, where it is pumped by force main to the lagoon.

Storm water that has not come in contact with waste can be removed from the landfill by pumping thru a sump
pump over the berm prior to waste being placed in the sump basin. A mobile pump can also be used to pump
storm water over the berm.

Leachate will be pumped and treated at the Goldsboro Wastewater Treatment Plant. The leachate will have to
be tested according to the pretreatment conditions outlined in the pre-treatment agreement.

The leachate lagoon will be inspected on a monthly basis and a report generated and placed in the landfill
records. The report will include the date the liner was inspected, the inspector, general observations since the
last inspection, visible abrasions, possible stress cracks, or obvious punctures. Stress cracks can occur in
wrinkles that are generated from heat expansion or contraction due to freezing. Also, the HDPE liner may
deteriorate due to ultra violet light and this can appear as an abrasion where material can be scraped away with
a hard object. If any damage or possible weak spots due to ultra violet exposure has been detected, a qualified
HDPE installation company shall be notified immediately so that a repair patch can be installed. The leachate
level shall not be allowed to exceed the depth of the damaged liner until it has been repaired and tested by the
liner installation company. Once this has been accomplished all testing documentation shall be placed in the
operating records.

Daily cover is the combination of soil and/or approved Alternate Cover Material (ACM). (See Section 2.2 for
cover requirements, see Section 2.4 for approved ACM's).

The County will monitor all areas of MSW filling for possible leachate break-outs. The County will implement a
program for corrective actions for leachate break-outs (See Section 2.8 Appendix VI). The County's
Environmental Technician is responsible for weekly inspections of the landfill for leachate breakouts and/or
eroded areas. The entire landfill operational staff is on the lookout daily for any type of breakout. If one is
spotted either by the Technician or other operational staff, they are to flag the location and contact the Assistant
Sold Waste Director and/or the Field Supervisor so that immediate corrective measures can be taken. The
inspection dates, findings and time are recorded and are part of the operating record.

The County will continue a program at the landfill for detecting and preventing the disposal of hazardous and
liquid wastes. The program consists of random inspection of incoming loads at a minimum of 1% of the weekly
traffic. Landfill personnel will be trained to recognize hazardous and liquid wastes. Records will be kept on the
training and the inspections. (See Section 2.3)

The County will monitor for explosive gases at landfill structures and the perimeter of the landfill. There are two
(2) existing methane monitoring probes at the MSWLF and three(3) existing methane probes at the C&DLF.
(see 2.5 for Explosive Gas Control Plan).

The concentration of methane and hydrogen sulfide (H.S) gases generated by the landfill cannot exceed 25
percent of the lower explosive limit for methane and hydrogen sulfide (H.S) in the structures, and it cannot
exceed 100 percent of the lower explosive limit for methane and hydrogen sulfide (H.S) at the landfill property
boundary. (See Section 2.5) If methane and/or hydrogen sulfide (H,S) gas is found to exceed the acceptable
limits at either the property boundary or landfill structures, it is the County’s responsibility to do the following:

P:\solid waste\G15124-Wayne MSW-CD Permit Amendment LHC 1/12/2016 Rev. 04//04/2016 40



1. Immediately take all necessary steps to ensure protection of human health, i.e. no smoking, temporarily
abandon the structure and notify the Division of Waste Management.

2. 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

3. Within 60 days of detection, implement a remediation plan for the methane and/or hydrogen sulfide
(H2S) gas releases, place a copy of the plan in the operating record, and notify the Division of Waste
Management that the plan has been implemented. The plan will describe the nature and extent of the
problem and the proposed remedy.

Off and on site erosion will be controlled through erosion control structures and devices. Provisions for a

vegetative ground cover sufficient to restrain erosion will be accomplished within 30 working days or 120

calendar days upon completion of any phase of landfill development.

The County will record and retain at the landfill an operating record of the following information:

(1) Inspection records, waste determination records, and training procedures;

(2) Amounts by weight of solid waste received at the landfill;

(3) Waste determination, Leachate sampling data and analytical data, leachate levels,
meteorological data ;

(4) Gas monitoring results and any remediation plans;

(5) Any demonstration, certification, findings, monitoring, testing or analytical data
required for surface and groundwater monitoring;

(6) Any monitoring, testing or analytical data required for closure or post-closure;

(7) Any cost estimates and financial assurance documentation.

All information contained in the operating record will be furnished upon request to the Division of Waste
Management or be made available at all reasonable times for inspection by the Division.

Ground and surface water will be sampled and analyzed according to Subtitle D Appendix | detection
monitoring requirements. The monitoring frequency for all Subtitle D Appendix | detection monitoring
constituents will be at least semi-annually during the life of the facility (including closure) and the post-closure
period. A minimum of four independent samples from each well (background and downgradient) will be
collected and analyzed for the Subtitle D Appendix | constituents during the first semi-annual sampling event.
At least one sample from each well (background and downgradient) will be collected and analyzed during
subsequent semiannual sampling events. (see Section 2.7 for Monitoring Plan)

If the County determines that there is a statistically significant increase over background for one or more of the
constituents listed in Subtitle D Appendix | at any monitoring well at the relevant point of compliance, the
County will, within 14 days of the finding, report to the Division of Waste Management and place a notice in the
operating record indicating which constituents have shown statistically significant changes from background
levels. The County will establish an assessment monitoring program within 90 days. The County may
demonstrate that a source other than the landfill caused the contamination or that the statistically significant
increase resulted from an error in sampling, analysis, statistical evaluation, or natural variation in ground-water
quality. A report documenting these demonstrations will be certified by a Licensed Geologist or Professional
Engineer and approved by the Division of Waste Management. A copy of this report will be placed in the
operating record. If a successful demonstration is made, documented, and approved by the Division, the
County may continue detection monitoring. If after 90 days, a successful demonstration is not made, the
County will initiate an assessment monitoring program.
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2.2 Operational Requirements

1. Waste Acceptance and Disposal Requirements

a. The Municipal Solid Waste Landfill (MSWLF) will only accept those solid wastes which it is
permitted to receive. The County will notify the Division within 24 hours of attempted disposal
of any waste the landfill is not permitted to receive. Signs are placed at the entrance to the
Landfill stating that Hazardous and Liquid wastes are not accepted and that random waste
screening is performed.

b. The following wastes are prohibited from disposal at the MSWLF:

Hazardous waste as defined within 15A NCAC 13A, to also include hazardous waste
from conditionally exempt small quantity generators.

Polychlorinated biphenyls (PCB) wastes as defined in 40 CFR 761.
Bulk or non-containerized liquid waste will not be placed in the landfill unless:

(i) The waste is household waste other than septic waste and waste oil,
(i) The waste is leachate or gas condensate derived from the landfill.

iv. White Goods, Yard Waste, Tires.
V. Containers holding liquid wastes will not be placed in the landfill unless:
(i) The container is a small container similar in size to that normally found in
household waste;
(ii) The container is designed to hold liquids for use other than storage; or
(iii) The waste is household waste.
vi. For the purpose of this paragraph:
(i) Liquid waste means any waste material that is determined to contain "free
liquids" as defined by Method 9095 (Paint Filter Liquids Test), S. W. 846.
c. Spoiled foods, animal carcasses, abattoir waste, hatchery waste, and other animal waste

delivered to the disposal site will be covered immediately.

d. The following are items that are banned from the landfill:

Beverage containers that are required to be recycled under G.S. 18B-1006.1

Recyclable rigid plastic containers that are required to be labeled as provided
BELOW that have a neck smaller than the body of the container and that accept a
screw top, snap cap, or other closure. The prohibition on disposal of recyclable rigid
plastic containers in landfills does not apply to rigid plastic containers that are
intended for use in the sale or distribution or motor oil.

For polyethylene terephthalate, the letters “PETE” and the number 1.
For high density polyethylene, the letters “HDPE” and the number 2.
For vinyl, the letter “V” and the number 3.

For low density polyethylene, the letters “LDPE” and the number 4.
For polypropylene, the letters “PP” and the number 6.

f) For polystyrene, the letters “PS” and the number 7.

a
b
c
d
e

~ e~ e~~~ o~
—_—— —
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(9) For any other, the letters “OTHER” and the number 7.

iii. Motor vehicle oil filters.

iv. Wooden pallets, except that wooden pallets maybe disposed of in a landfill that is
permitted to only accept construction and demolition debris.
V. Discarded computer equipment (effective April 1, 2011).
e. Asbestos waste will be accepted and managed in accordance with 40 CFR 61. The

waste will be covered immediately with soil in a manner that will not cause airborne
conditions and must be disposed of separate and apart from other solid wastes:

i At the bottom of the working face or;

i. In an area not contiguous with other disposal areas. Separate areas will be
clearly designated so that asbestos is not exposed by future land disturbing
activities.

f. Wastewater treatment sludges may be accepted either as a soil conditioner incorporated into or
applied onto vegetative growth layer but in no case greater than six inches in depth. Or
wastewater treatment sludges may be co-disposed in the lined area.

g. The County will continue a program at the Landfill for detecting and preventing the disposal of
hazardous and liquid wastes. (Section 2.3) This program will include, at a minimum:

i. Random inspections of incoming loads or other comparable procedures;

i. Records of any inspections;

iii. Training of facility personnel to recognize hazardous and liquid wastes.

iv. If hazardous wastes are identified by facility personnel, Emergency Management or
personnel trained, shall be notified to identify the waste and address removal, storage
and final deposition of the waste.

h. Waste placement will be within the areal limits of the base liner system and in a manner
consistent with the effective permit.

i. Special Wastes

The Landfill has handling capabilities and recycling/disposal options in place for all non-
hazardous and non-regulated special wastes currently banned from landfill disposal by the
State. These materials include whole tires, white goods, used oil, oil filters and lead-acid
batteries. These materials are stored under canopies, covered shelters, buildings and/or tractor
trailers.

i. Whole tires are accepted at the landfill and stored in two tractor trailers until they are
transported out of the county.  They are either recycled or place in a monofil so they
can easily be reclaimed when reuse and recycling alternatives are in place.

i. White goods and other scrap metals are collected at the landfill and are managed in a
building adjacent to office. Freon is removed weekly by landfill staff, and materials are
then transported to a metals recycler.

iii. Used oil is collected at the landfill, at the household trash and recycling convenience
center in 250 gallon tanks with secondary containment. All oil collected is recycled
either as refined lubrication oil or as fuel.

iv. Qil filters also have a designated collection area at the convenience center. These
are collected and recycled by a contracted oil recycler.

V. Lead-acid batteries are accepted for recycling at the household trash and recycling
convenience center at the landfill.

vi. Antifreeze has a designated collection container for recycling. This material is

handled by the contracted oil recycler.
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vii. Electronic waste is deposited by homeowners in the electronic waste recycling area at

the convenience center at the landfill. The material is recycled by a certified e-recycler.

j- Recovered/Recyclable Wastes

Recovered material is not regulated as solid waste under GS 130A-309.5(c). Materials must
meet the following requirements to be qualified as recovered material:

A majority of the recovered material at the facility will be sold, used, or reused
within one year;

The recovered material or the products or the by-products of operations that
process recovered material shall not be discharged, deposited, injected,
dumped, spilled, leaked, or placed into or upon any land or water so that the
products or by-products or any constituent thereof may enter other lands or be
emitted into the air or discharged into any waters including groundwater, or
otherwise enter the environment or pose a threat to public health and safety;
and

The recovered material shall not be a hazardous waste or have been
recovered from a hazardous waste.

For the purpose of this paragraph:

(i) "Recovered Material" means a material that has known recycling
potential, can be feasibly recycled, and has been diverted or removed
from the solid waste stream for sale, use, or reuse.

(i)  "Recyclable Material" means those materials which are capable of being
recycled and which would otherwise be processed or disposed of as
solid waste.

Documentation of all contractors who are transporting, treating, processing, or

disposing of the recyclables or recovered materials at an off-site facility, shall

be place in the operating record.

K. Destruction of Abandoned Manufactured Homes

The county will accept Manufactured Homes for destruction, provided the following criteria are

met:

Vi.

Vii.

Only mobile homes originating in Wayne County will be accepted for
deconstruction.

The landfill will require 24 hour notice prior to accepting the mobile home for
deconstruction.

The established disposal/processing fee will be collected upon arrival at the
Landfill.

The mobile home will be transported to the MSW or the C&D landfill and
placed adjacent to the working face for deconstruction.

The mobile home will be secured by the hauler to prevent spillage during
transport.

Prior to deconstruction, white goods shall be removed from the mobile home
unit if the mobile home is safe to enter. The white goods shall be taken to a
white goods collection site. Should the mobile home be severely damaged, or
if there are inherent health risks to entering the unit, the white goods may be
disposed along with the mobile home.

All removed appliances shall be placed in the white goods area and the Freon
removed by the County or certified contractor.
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viii. Appliances and all other metals shall be loaded into a container for recycling.

iX. Efforts shall be made to remove any putrescible waste prior to deconstruction
of the mobile home.
X. Household Hazardous Waste (HHW) should be removed for separate disposal.

If the  mobile home is not safe to enter, incidental quantities may be disposed
along with the mobile home.

Xi. The metal frame, tires, and axles shall be removed by the transporter to be
salvaged or recycled before disposal of the mobile home.
Xii. As asbestos may be present in building materials of mobile homes constructed

prior to 1983, all mobile homes built prior to 1983 shall be thoroughly sprayed
with water (interior and exterior) to minimize dust.

Xiii. The mobile home shall be deconstructed within 45 days of receipt.
Xiv. A permit from NCDOT and approval from the Division of Motor Vehicles must
be obtained before moving a mobile home on a state highway.
2. Cover material requirements.
a. Except as in Part (b), the County must cover disposed solid waste with six inches of earthen

material at the end of each operating day, or at more frequent intervals if necessary, to control
disease vectors, fires, odors blowing litter, and scavenging.

b. Alternative cover materials may be used as daily cover on the working face or until it is
necessary to cover with earthen material. The alternative cover material must be approved by
the Division of Waste Management and applied according to manufacturers recommendations.
At a minimum soil cover will be used once every seven (7) days. (See Section 2.4)

c. Areas which will not have additional wastes placed on them for 12 months or more, but where
final termination of disposal operations has not occurred, will be covered with a minimum of one
foot of intermediate cover.

3. Disease vector control

a. The County will prevent or control on-site populations of disease vectors using techniques
appropriate for protection of human health and the environment. At the end of every day,
waste will be covered either by synthetic cover or 6” of soil cover. At a minimum soil will be
used once a week. Any waste that requires immediate cover, will be covered immediately with

soil.
b. "Disease vectors" means any rodents, flies, mosquitoes, or other animals, including insects,
capable of transmitting disease to humans.
4, Explosive gases control
a. The County must ensure that:

i. The concentration of methane and hydrogen sulfide (H.S) gases generated by the
landfill does not exceed 25 percent of the lower explosive limit for methane and
hydrogen sulfide (H.S) in landfill structures (excluding gas control or recovery system
components); and

ii. The concentration of methane and hydrogen sulfide (H.S) gas does not exceed 100
percent of the lower explosive limit for methane and hydrogen sulfide (H.S) at the
landfill property boundary.

b. The County will continue a routine gas monitoring program to ensure that the standards of 4 (a)
are met. (Section 2.5-Appendix lllI-Explosive Gas Monitoring Plan)
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i. The type and frequency of monitoring must be determined based on the following
factors:

(i Soil conditions;

(ii The hydrogeologic conditions surrounding the facility;

(iii) The hydraulic conditions surrounding the facility;

(iv) The location of facility structures and property boundaries.

i. The minimum frequency of monitoring will be quarterly.

If methane and hydrogen sulfide (H.S) gas levels exceeding the limits specified in 4 (a) are
detected, the owner or operator will:

i. Immediately take all necessary steps to ensure protection of human health, i.e. no
smoking, temporarily abandon the structure and notify the Division of Waste
Management.

ii. 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

iii. 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 of
Waste Management that the plan has been implemented. The plan will describe the
nature and extent of the problem and the proposed remedy.

"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.

5. Air Criteria

a.

The County will ensure that the landfill does not violate any applicable requirements developed
under a State Implementation Plan (SIP) approved or promulgated by the US EPA
Administrator pursuant to Section 110 of the Clean Air Act, as amended.

Open burning of solid waste, except for the infrequent burning of land clearing debris generated
on site or debris from emergency clean-up operations, is prohibited. Any such infrequent
burning will be approved by the Division of Waste Management, NC Division of Air Quality and
the local fire department or fire marshal.

In the event of an emergency the operator(s) will call 911. Earth moving equipment will be
provided to control accidental fires. Arrangements have been made with the local fire
department to provide actual fire protection. The site will be served by the Thoroughfare
Volunteer Fire Department. This Fire Department is located within 2 miles of the landfill. Should
the need arise Grantham Volunteer Fire Department and Arrington Volunteer Fire Department
are also located with 7 miles of the landfill. This Fire department has access at all times to the
landfill to provide fire fighting services when needed. Fire extinguishers are located in all
buildings and on all equipment. Dirt piles are also on site to use in emergency situations.
Landfill personnel can use soil to isolate the fire so it will not spread any further but actual
fighting of the fire should be the responsibility of the trained fire department.

Fires that occur at the landfill will be reported to the Division of Waste Management within 24
hours and written notification will be submitted within 15 days. Written Notification may be
submitted by using NCDEQ - Fire Occurrence Form.(Section 2.9-Appendix VII)

6. Access and safety requirements

a.

The landfill will be adequately secured by means of gates, chains, beams, fences and other
security measures approved by the Division of Waste Management to prevent unauthorized
entry.
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An attendant will be on duty at the site at all times while it is open for public use to ensure
compliance with operational requirements.

The access road to the site will be of all-weather construction and maintained in good condition.

Dust control measures will be implemented when necessary. If dust problems should arise, the
county will use any reasonable means necessary to reduce it. At a minimum the county will
spray water on necessary areas.

Signs providing information on tipping or disposal procedures, the hours during which the site is
open for pubic use, the permit number and other pertinent information will be posted at the site
entrance.

Signs will be posted stating that no hazardous or liquid waste can be received.

Traffic signs or markers will be provided as necessary to promote an orderly traffic
pattern to and from the discharge area and to maintain efficient operating conditions.

The removal of solid waste from the landfill will be prohibited unless the County approves and
the removal is not performed on the working face.

Barrels and drums will not be disposed of unless they are empty and perforated sufficiently to
ensure that no liquid or hazardous waste is contained therein, except fiber drums containing
asbestos.

Erosion and Sedimentation Control Requirements

a.

Adequate sediment control measures (structures or devices), will be utilized to prevent silt from
leaving the landfill.

Adequate sediment control measures (structures or devices), will be utilized to prevent
excessive on-site erosion.

Provisions for a vegetative ground cover sufficient to restrain erosion will be accomplished
within 15 working days or 90 calendar days upon completion of any phase of landfill
development.

Drainage Control and Water Protection Requirements

Surface water will be diverted from the operational area and will not be impounded over waste.
Solid waste will not be disposed of in water.

Leachate will be contained on site and properly treated prior to discharge.

The landfill will not:

(i) Cause a discharge of pollutants into waters of the United States, including wetlands,
that violates any requirements of the Clean Water Act, including, but not limited to, the
National Pollutant Discharge Elimination System (NPDES) requirements pursuant to
Section 402.

(i) Cause the discharge of a nonpoint source of pollution to waters of the United
States, including wetlands, that violates any requirements of an area-wide or state-wide
water quality management plan that has been approved under Section 208 or 319 of
the Clean Water Act, as amended.
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9. Liquids Restriction

a. Bulk or non-containerized liquid waste will not be placed in the landfill unless:
(i) The waste is household waste other than septic waste and waste oil,
(ii) The waste is leachate or gas condensate derived from the landfill.
b. Containers holding liquid wastes will not be placed in the landfill unless:
(i) The container is a small container similar in size to that normally found in household
waste,
(i) The container is designed to hold liquids for use other than storage; or
(iii) The waste is household waste.
C. For the purpose of this paragraph:
(i) Liquid waste means any waste material that is determined to contain "free liquids" as
defined by Paint Filter Free Liquid Testing Method SW-846 Method 9095B(2004).
d. Test for free liquids:
Sludges or other wastes may be tested for free liquids after previous screening tests have
shown that the waste is not hazardous and does not contain PCB’s. The specified test to
determine whether or not a material is considered to be a liquid is the Paint Filter Free Liquid
Testing Method SW-846 Method 9095B (2004). The procedure for conducting this test is as
follows:
(i) Obtain standard 400- micron paint filter;
(ii) Place a properly-sized, clean, dry funnel in a ring stand or similar device;
(iii) Fold the filter and line the funnel with it;
(iv) Place a 100 ml sample of waste into the funnel;
(v) Place a clean, dry container under the funnel; and,
(vi) Check in exactly 5 minutes to see if any liquid is in the container.
(vii) If any liquid passes through the filter in 5 minutes or less, the waste is
considered to be a liquid. The filtrate can be water, oil or any combination of any non-
hazardous liquids.
10. Record keeping Requirements
a. The County MSWLF will record and retain at the facility, or an alternative location near the

facility approved by the Division of Waste Management, in an operating record the following
information as it becomes available.

(i) Inspection records, waste determination records, and training procedures;

(i) Amounts by weight of solid waste received at the landfill to include source of
generation.

(iii) Waste determination, Leachate sampling data, leachate levels, meteorological data;
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(iv) Gas monitoring results and any remediation plans;
(V) Any demonstration, certification, findings, monitoring, testing or analytical data required
for surface and groundwater monitoring;

(vi) Any monitoring, testing or analytical data required for closure or post-closure; and,
(vii) Any cost estimates and financial assurance documentation.

b. All information contained in the operating record will be furnished upon request to the Division
of Waste Management or be made available at all reasonable times for inspection by the
Division.

C. The County will maintain a copy of the operation plan at the landfill.

11. Spreading and Compacting Requirements

a. The landfill will restrict solid waste into the smallest area feasible, typically 60’ x 75’ area.

b. Solid waste will be compacted as densely as practical into cells. The compactor should run over
an area of solid waste a minimum of 6 times.

C. Appropriate methods such as fencing and diking will be provided within the area to confine solid
waste subject to be blown by the wind. At the conclusion of each day of operation, all
windblown material resulting from the operation will be collected and returned to the area.

12. Leachate Management Plan

a. The County will record the flows weekly from the sump pumps to the lagoon and the volume
pumped from the lagoon to the Waste Water Treatment Plant. Monthly visually inspect the
lagoon liner for damage. Utilizing the Leachate Collection System Inspection Log (Section 2.6 -
Appendix IV) the County will:

(i) Record the rainfall after every occurrence;
(i) Record pump readings weekly; and
(iii) Inspect Leachate Lagoon monthly

b. The County will maintain records for the amount of leachate pumped to the lagoon from the
sumps and the amount pumped to the Waste Water Treatment Plant. Records of the visual
inspections and any repairs made will also become part of the operating record.

C. The County will quality sample their leachate bi-annually for Subtitle D Appendix | constituents,
pH, BOD, COD, TDS, phosphate, nitrate, and sulfate. The sample will be obtained from the
lagoon and sampled the same time as the monitoring wells. The results will be part of the
operating record and submitted with the semiannual groundwater sampling events.

d. The leachate is being treated by Goldsboro Wastewater Treatment Plant. Leachate will not be
recirculated.

e. Under extreme operational conditions, the County has the option of shutting down the flow of

leachate to the lagoon by shutting off the pump. The leachate will be temporarily stored within
the MSWLF units until such a time the flow of leachate can continue to the lagoon. If any rain or
other event requires storage of leachate or storm water in the cell, the Division of Waste
Management will be notified immediately followed by written communication.

The leachate lines shall be flushed at least once per year. This can be done by using a tanker
full of either leachate or plain water. The liquid can either be pumped or gravity flow into the
cleanouts provided at the ends of the lines. Once the water is unloaded into the collection
system, there needs to be a visual inspection at the leachate storage lagoon to assure that the
water unloaded into the system appears at the leachate storage lagoon in a short period of
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time. This is observed as an increase in the flow that is observed prior to unloading the water
into the system.

In the event that it cannot be visually determined whether or not the flow in the leachate line at
the leachate storage lagoon has not increased, a flow measuring device shall be used at the
end of the leachate line flowing into the leachate storage lagoon. The measurements need to
be done prior to dumping water into the collection system and after.

If it is determined that a blockage is in the line, the line shall be pressure cleaned and videoed
to assure that the blockage has been removed.

Records of all flushing either by gravity or pressurized shall become part of the operating record
(Section 2.6-Appendix V). Any videos that have been taken shall also become part of the
operating record.

g. The video camera accessible leachate lines shall be videoed annually, by the County to assure
that no blockages have occurred. If a blockage is encountered, the line will be pressured
washed until the blockage is removed and re-videoed. The sediment or other material that has
been washed to the sump shall be vacuumed from the sump utilizing a vacuum truck. The lines
will be videoed annually and cleaned if necessary until the waste in the landfill has reached the
height of the surrounding exterior berms. Once the waste has reached the berm height, the
videoing and necessary cleaning shall be done every three years.

Records of all videoing and pressurized washing shall become part of the operating record.

h. The County will inspect the exterior slopes of the landfill at least weekly and after major storm
events and/or drenched raining season to determine if there are any breakouts of leachate in
the slopes. If any are discovered, they will be contained immediately to assure that they will not
leave the site. (See Section 2.8-Appendix VI-Corrective Action for Leachate Break-outs) The
containment can consist but not be limited to an earthen berm, sand bags, erosion control logs
and/or anything that will contain the leachate on the slope.

The repair of the breakout will require excavating into the cover soil on the slope down to the
waste and into the waste to determine what is causing the leachate to come to the surface.
Normally it is another layer of soil that has been used as cover and the leachate is flowing
along that layer to the slope and surfacing on the slope. The lower layer of cover needs to be
removed at the breakout so that the leachate that is flowing along this cover has a point where
it will go vertically into the landfill instead of flowing along the soil boundary that was once either
daily cover or an intermediate cover.

Once this soil layer has been breached, the excavation can be filed back with stone, clean
waste or any material, other than soil, that will allow the leachate to flow vertically instead of
horizontally. Once the excavation has been filled with this material, the surface can be cover
with soil so that surface water does not intrude into the excavation. Vegetative cover will be
reestablished over the excavated area.

Records of all inspections and break-outs shall become part of the operating record.

13. Landfill Gas Collection System

All maintenance, conversion, pumping and daily operation of the landfill gas collection system is
provided by the gas developer/contractor. All records of actions taken shall be placed in the operating
record. Other operational requirements are as follows:

a. Site Security: The Generator/Flare site has security fence around it so that only authorized
people have access to the electrical generation and flaring equipment. Access to the landfill is
during normal working hours for the general public. It is secured after hours by gates and
fencing.
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b. Contingency and Emergency Response: The system has built safety devices that stop the gas
flow if excessive heat is detected. If a fire is detected, the local fire department will be called to
extinguish it. The gas will not burn without oxygen; therefore, the fires would be restricted to
openings exposed to the atmosphere.

c. Operations: During the active life of the landfill, all wells, sumps and infrastructure will be
modified when required by landfill operations by the gas developer. The modification will
include but not limited to the raising of well heads so that the landfill can be filled vertically.

d. Methane Monitoring Plan: The County will continue to monitor for migrating methane,
according to landfill permits, at the boundaries and inside buildings. They will also be
responsible for monitoring according to Air Quality Permits and EPA requirements for Green
House Gases.

e. Training and Safety: The operation of the system is the responsibility of the gas developer;
consequently, the training and safety of their personnel will be the developer’s responsibility.
The County is responsible for the training and safety of their personnel in the monitoring of
methane gas for the various permits and EPA requirements.

f. Condensate Management: The condensate is collect in sumps that are placed around the
collection system. Each sump has a pneumatic pump that pumps the condensate to the
lagoon. The condensate along with the leachate from the landfill is then pump into Goldsboro’s
sewerage collection system.

g. Inspection and Maintenance Plan: The County inspects the collection system to satisfy the air
quality permit requirements twice a month. The developer is monitoring the system on site and
remotely 24 hours a day 7 days a week as long as the system is operating. The maintenance
of the system will be the developer’s responsibility until the system is decommissioned.

h. Decommissioning Plan: The extraction wells will be converted to passive vents once the
system is no longer required for air quality permits and/or electrical generation. Piping that is
on the surface will be removed. All other piping will be left in placed so that not to disturb the
capping system. Equipment used for the generation of electricity and the flare will also be
removed from the site.

i. Revised Closure and/or post-closure cost estimates: The cost of removal of the system other
than converting the extraction wells to passive methane vents is the responsibility of the gas
developer.
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2.3 Appendix | Waste Screening Plan

A.

INTRODUCTION

The municipal solid waste stream is made up of wastes from all sectors of society. The waste is often
categorized by its source or its characteristics. Terms used include commercial, industrial, residential,
biomedical, hazardous, household, solid, liquid, demolition/construction, sludge, etc. Regardless of
how one classifies wastes, the bottom line is that wastes are delivered to the landfill and a management
decision must be made to either reject or accept them. This responsibility rests with the manager of the
landfill. Wastes which are not authorized to be accepted at the landfill create a number of potential
problems including: (1) liability due to future releases of contaminants; (2) bad publicity if media learns
of unacceptable waste entering the landfill; (3) potential for worker injury; (4) exposure to civil or
criminal penalties; (5) damage to landfill environmental control systems.

HAZARDOUS WASTE REGULATIONS AND MANAGEMENT

In the United States, hazardous waste is regulated under RCRA, Subtitle C. A waste is hazardous if it is
listed as a hazardous waste by the Administrator of the Environmental Protection Agency (EPA) in the
Code of Federal Regulations, Title 40, Part 261, or if it meets one or more of the hazardous waste
criteria as defined by EPA. These criteria are:

e Ignitability
e Corrosivity
¢ Reactivity
e Toxicity

1. Ignitability

Ignitable waste is a waste that burns readily, causes a fire by friction under normal circumstances, or is
an oxidizer. Any waste having a flash point of <140F falls in this category. Flash point is that
temperature at which a liquid gives off vapors that will ignite when an open flame is applied. Under
Department of Transportation (DOT) definitions, a flammable liquid has a flash point of >100 F. A
combustible liquid has a flash point between 100 and 200 F. Therefore, a flammable liquid is always
hazardous while a combustible liquid may or may not be hazardous depending upon its flash point.

2. Corrosivity

A corrosive waste is one having a very high or a very low pH. The pH of a liquid is a measure of how
acidic or basic (alkaline) the material is. The pH scale ranges from 0 to 14. High numbers are basic
and low numbers are acidic. A substance having a pH <2.0 or >12.5 is defined as hazardous under
RCRA.

3. Reactivity

A waste is reactive if it is normally unstable: reacts violently with water; forms an explosive mixture with
water; contains quantities of cyanide or sulfur that could be released to the air; or can easily be
detonated or exploded. These wastes may fall into any one of several DOT categories.

4, Toxicity Characteristic Leaching Procedure (TCLP)

A waste is TCLP toxic if the concentration of any constituent in Table 1 exceeds the standard assigned
to that substance. The TCLP is a methodology which attempts to simulate the conditions within a
landfill. An acidic solution is passed through a sample of waste and the resultant "leachate" is analyzed
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for contaminants. The TCLP is designed to detect heavy metals, pesticides and a few other organic
and inorganic compounds. The purpose of the test is to prevent groundwater contamination by highly
toxic materials. TCLP tests the mobility of 40 different elements and compounds.

Except in certain specified circumstances, regulated quantities of hazardous waste must be disposed of
at a permitted hazardous waste disposal facility. In accordance with 40 CFR Part 261.3, any material
contaminated by a hazardous waste is also deemed to be a hazardous waste and must be
managed as such. Hazardous waste from conditionally exempt small quantity generators are to be
disposed of in a Hazardous waste disposal facility. RCRA permits are also required to store, transport,
and treat hazardous waste.

C. POLYCHLORINATED BIPHENYL'S (PCBs)
1. Introduction

PCBs are nonflammable and conduct heat without conducting electricity. These compounds were most
frequently used as an additive to oil or other liquids in situations where heat was involved. The PCBs
enhance the heat conducting properties of the liquid and thereby increase the heat dissipation or
cooling effect obtained. They have also been used in lubricants and paint. In the United States one of
the most common applications was in electric transformers. The only effective method for destroying
PCBs is high Temperature incineration which is relatively expensive due to a shortage of PCB
incineration capacity.
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TABLE 1

T.C.L.P. CONSTITUENTS & REGULATORY LEVELS (mg/L)

CONSTITUENT REG LEVEL CONSTITUENT REG LEVEL
Arsenic 5.0 Hexachlorobenzene 0.13
Barium 100 Hexachloro-1,3-butadiene 0.5
Benzene 0.5 Hexachloroethane 3.0
Cadmium 1.0 Lead 5.0
Carbon Tetrachloride 0.5 Lindane 0.4
Chlordane 0.03 Mercury 0.2
Chlorobenzene 100 Methoxychlor 10.0
Chloroform 6.0 Methyl ethyl ketone 200
Chromium 5.0 Nitrobenzene 2.0
m-Cresol 200 Pentachlorophenol 100
o-Cresol 200 Pyridine 5.0
p-Cresol 200 Selenium 1.0
Cresol 200 Silver 5.0
1,4-Dichlorobenzene 10.0 Tetrachloroethylene 0.7
1,2-Dichloroethane 0.7 Toxaphene 0.5
1,1-Dichloroethylene 0.5 Trichloroethylene 0.5
2,4-Dichlorophenoxyacetic 0.7 2,4,5-Trichlorophenol 400
éZlill(-jDinitrotquene 0.13 2,4,6-Trichlorophenol 2.0
Endrin 0.02 2,4,5-TP (Silvex) 1.0
Heptachlor (and its 0.008 Vinyl Chloride 0.2
hydroxide)

By law PCB's are no longer used as dielectrics in transformers and capacitors manufactured after 1979.
There are many millions of pounds of PCBs still in use or in storage. One example is the ballasts used
in fluorescent light fixtures. It has been estimated that there are between 0.5 million and 1.5 billion
ballasts currently in use in this country. Due to the long life of these units, about half of these may be of
pre-1979 manufacture and contain PCBs. Since each ballast contains about one ounce of nearly pure
PCB fluid, there are about 20 to 30 million pounds of PCBs in existing lighting fixtures.
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These items are not subject to RCRA Subtitle D Waste Screening!
Commercial or industrial sources of PCB wastes that should be addressed by the program include:
e Mineral oil and dielectric fluids containing PCBs;

¢ Contaminated soil, dredged material, sewage sludge, rags, and other debris from a release of
PCBs;

e Transformers and other electrical equipment containing dielectric fluids; and
e Hydraulic machines.
2. PCB Regulatory Requirements

As contrasted to hazardous wastes, the Toxic Substance Control Act regulates PCBs based on the
concentration of PCBs in the waste rather than the source or characteristic of the waste. The
regulations concerning PCB disposal are spelled out in 40 CFR Part 761. Subtitle D of RCRA merely
requires that PCB waste not be disposed in a MSW landfill. PCB management requirements include:

Waste containing more than 500 ppm of PCBs must be incinerated. Waste containing from 50 to 500
ppm must be disposed of by incineration, approved burning, or in chemical waste landfill permitted to
receive such wastes. The regulations are silent concerning wastes containing less than 50 ppm of
PCBs; however, the regulations cannot be circumvented by diluting stronger wastes.

D. FUNDAMENTALS OF WASTE SCREENING
1. Know Your Generators and Haulers

Since the level of sophistication of your waste screening program will be a reflection of the likelihood of
hazardous waste and PCB waste being in your incoming waste, knowledge of the commercial
industrial base of your service area is critical. Some examples are the automotive industry, which
generates solvents, paint wastes, lead acid batteries, grease and oil; the dry cleaning industry, which
may generate filters containing dry cleaning solvents; metal platers which generate heavy metal
wastes; and other industries which generate a variety of undesirable wastes; e.g. chemical and related
products, petroleum refining, primary metals, electrical and electronic machinery, etc.

Landfill managers should also know the haulers and trucks serving the businesses in their community
which are likely to carry unacceptable wastes.

Some local governments and solid waste management agencies have enacted legislation requiring
haulers to provide a manifest showing the customers whose wastes make up that particular load. Such
a manifest is an extremely useful tool when a load is found to contain prohibited wastes. It is unwise to
accept wastes from unknown, unlicensed, or otherwise questionable haulers.

2. Inspections

An inspection is typically a visual observation of the incoming waste loads by an individual who is
trained to identify regulated hazardous or PCB wastes that would not be acceptable for disposal at the
MSWLF unit. The training of landfill personnel will be conducted by a local EMS official or a SWANA
certification. An inspection is considered satisfactory if the inspector knows the nature of all materials
received in the load and is able to discern whether the materials are potentially regulated hazardous
wastes or PCB wastes.
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Ideally, all loads should be screened; however, it is generally not practical to inspect in detail all
incoming loads. Random inspections, therefore, can be used to provide a reasonable means to
adequately control the receipt of inappropriate wastes. Random inspections are simply inspections
made on less than every load. At a minimum the inspection frequency will not be less than one percent
of the waste stream.

The frequency of random inspections may be based on the type and quantity of wastes received daily,
and the accuracy and confidence desired in conclusions drawn from inspection observations. Because
statistical parameters are not provided in the regulation, a reasoned, knowledge-based approach may
be taken. A random inspection program may take many forms such as inspecting every incoming load
one day out of every month or inspecting one or more loads from transporters of wastes of
unidentifiable nature each day. If these inspections indicate that unauthorized wastes are being
brought to the MSWLF site, the random inspection program should be modified to increase the
frequency of inspections.

Inspection priority also can be given to haulers with unknown service areas, to loads brought to the
facility in vehicles not typically used for disposal of municipal solid waste, and to loads transported by
previous would-be offenders. For wastes of unidentifiable nature received from sources other than
households (e.g., industrial or commercial establishments), the inspector should question the
transporter about the source/composition of the materials.

Loads will be inspected on the working face of the landfill.
An inspection flow chart to identify, accept, or refuse solid waste is provided as Figure 1.

Inspections of materials may be accomplished by discharging the vehicle load in an area designed to
contain potentially hazardous wastes that may arrive at the facility. The waste should be carefully
spread for observation using a front end loader or other piece of equipment. The Division of Waste
Management recommends that waste should be hand raked to spread the load. Personnel should be
trained to identify suspicious wastes. Some indications of suspicious wastes are:

Hazardous placards or markings;
Liquids;

Powders or dusts;

Sludges;

Bright or unusual colors;

Drums or commercial size containers; or
Chemical odors.

The County will follow these procedures when suspicious wastes are discovered.

Segregate the wastes;

Question the driver;

Review the manifest (if applicable);

Contact possible source;

Call the State Solid Waste Management Department;
Use appropriate protective equipment;

Contact laboratory support if required; and

Notify the local Hazardous Material Response Team.

Containers with contents that are not easily identifiable, such as unmarked 55-gallon drums, should be
opened only by properly trained personnel. Because these drums could contain hazardous waste, they
should be refused whenever possible. Upon verifying that the solid waste is acceptable, it may then be
transferred to the working face for disposal.

Testing typically would include the Toxicity Characteristic Leaching Procedure (TCLP) and other tests
for characteristics of hazardous wastes including corrositivity, ignitability, and reactivity. Wastes that
are suspected of being hazardous should be handled and stored as a hazardous waste until a
determination is made.
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If the wastes temporarily stored at the site are determined to be hazardous, The County is responsible
for the management of the waste. If the wastes are to be transported from the facility, the waste must
be: (1) stored at the MSWLF facility in accordance with requirements of a hazardous waste generator,
(2) manifested, (3) transported by a licensed Treatment, Storage, or Disposal (TSD) facility for disposal.
RECORD KEEPING AND NOTIFICATION REQUIREMENTS

Records must be kept pursuant to an incident where regulated hazardous waste or prohibited waste is
found at the landfill. It is also recommended that records be kept of all screening activities and
incidents, whether or not, regulated or prohibited wastes are found. This will help prove that the landfill
owner/operator has acted in a prudent and reasonable manner.

The best way to prove compliance with this requirement is to document each inspection including:

Date and time of waste detection

Hauler name (company and driver)

Waste(s) detected

Waste generator(s) if able to identify

Action(s) taken to manage or return material(s)

Efforts taken if extreme toxicity or hazard was discovered
Landfill employee in responsible charge

40 CFR Part 258 requires that records should be maintained at or near the landfill site during its active
life and as long after as may be required by the appropriate state or local regulations.
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Waste inspected by Personnel Trained
to Recognize Hazardous Wastes Prier
to Delivery at Working Face
Waste is identified as Waste is not Readily Waste is Identified as a
Non-Hazardous Identifiable Hazardous Waste
Deliver to Isolate Wastes by
Working Face Moving to Temporary Refuse Waste
Storage Area
Record Have Wastes Tested Record
Inspection Including Unidentified Inspection
Containerized Wastes
Waste Determined to Waste Determined to

be Non-Hazardous be Hazardous

Manifest and Transport Wastes to a Facility
Permitted to Handle the Hazardous Waste (e.g.
A Facility with a RCRA Permit or Interim Status

Return to Working
Face and Dispose

Record Record Inspection
Inspection and Notify State
Director

FIGURE 1
Hazardous Waste Inspection Decision Tree
Inspection Prior to Working Face
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WASTE SCREENING CHECK LIST
(CHECK ALL THAT APPLY)

CONTAINERS YES

NO

LABEL/HAZARDOUS. ..o,

ODOR/FUMES

ASHES/RESIDUE. ...,

SOD/SOIL. ..t

LIQUID. ..o

HAZARDOUS. ...

Action Taken:
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DETAILED SCREENING REPORT

WASTE SOURCE

ADDRESS

PROBABLE [ ] SUSPECTED[ | CONFIRMED |

WASTE HAULER

]

ADDRESS

DRIVER’'S NAME

DETAIL

NOTIFIED:
WASTE SOURCE|[ ] HAULING MANAGEMENT [ ] SITE MANAGEMENT |

STATE[ ] FEDERAL[ ]

NAME

]

WITNESS (IF ANY)

DATE TIME AM PM

ACTION REQUIRED:
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2.4 Appendix Il - Alternate Cover Materials (ACM)

ACM: Automotive Shredder Residuals (ASR)
Approved Landfill Use: MSWLF and C&DLF (lined)

Material Characteristics: Automotive shredder residuals are the fines remaining after scrap cars have passed
through a shredder and all recoverable materials have been removed. ASR can consist of glass, synthetic
fibers, rubber, plastics, automobile liquids residue, metal fines and dirt. It is possible for the ASR to contain
substances considered hazardous such as lead, cadmium and PCB.

Usage Criteria:

1. ASR can be applied, in lieu of soil, to a depth of six inches given calm site (weather) conditions.
If site (weather) conditions are, or are forecast to be , windy the ASR must either be:
a). Mixed with soil at a ration of 50% soil with 50% ASR prior to application on the working face, or
b) Placed on the working face to a minimum depth of 3" and then covered with soil a minimum

depth of 3".

3. During use of ASR as an ACM, soil cover to a full depth of six inches shall be applied once per week.

4 ASR shall not be used on any exterior/outside slopes and may not be used for intermediate cover.

5. The ASR must be sourced from within the approved service are of the landfill facility.

* A CDLF equipped with a liner system may use the ASR as alternate daily cover only. Use of

more than six inches equates to disposal. ASR is not a C&D waste. To dispose of ASR in a lined
CDLF, contact the Permitting Branch of the solid Waste Section for further clarification.

ACM: Combustion Residuals (CR)/Ash
Approved Landfill Use: MSWLF and C&DLF (lined)*, IndLF (lined)*

Material Characteristics: Construction Combustion Residuals or Ash are, generally, the residuals remaining
from the combustion of coal or the incineration of waste materials. The CR/Ash generally consists of fine
particles such as fly-ash as well as larger particles similar to sand, gravel or stone.

Usage Criteria:

1. CR/Ash can be applied, in lieu of soil, to a full depth of six inches given calm site (weather) conditions.
If site (weather) conditions are, or are forecast to be , windy the CR/Ash must either be:
a). Mixed with soil at a ration of 50% soil with 50% CR/Ash prior to application on the working
face if it can become airborne or exhibits dust like properties, or
b) Placed on the working face to a minimum depth of 3" and then covered with soil a minimum
depth of 3".
3. During use of CR/Ash as an ACM, soil cover to a full depth of six inches shall be applied once per
week, unless otherwise approved by the Section™.
4 CR/Ash may not be used for intermediate cover, if it can become airborne or exhibits dust like
properties.
5. The CR/Ash must be sourced from within the approved service area of the landfill facility..

Warning: Some materials, such as flue gas desulfurization residue, are destined for recycle and
cannot be contaminated with soil. Site Specific handling practices should be discussed with the
Solid Waste Section prior to implementation.
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* A CDLF equipped with a liner system may use the CR as alternate daily cover only. Use of more
than six inches equates to disposal. CR is not a C&D waste. To dispose of CR in a lined CDLF,
or a non-CCB industrial landfill, contact the Permitting Branch of the solid Waste Section for
further clarification.

ACM: Construction and Demolition Debris (C&D) Fines
Approved Landfill Use: MSWLF and C&DLF (lined)

Material Characteristics: Construction and Demolition Debris Fines are, generally, the residuals and fine
particles remaining in the bottom of dumpsters, roll-off containers and trucks used in the transportation or
processing of C&D debris.

Usage Criteria:

1. C&D Fines can be applied, in lieu of soil, to a full depth of six inches given calm site (weather)
conditions.
2. If site (weather) conditions are, or are forecast to be , windy the ASR must either be:
a). Mixed with soil at a ration of 50% soil with 50% C&D Fines prior to application on the working
face, or
b) Placed on the working face to a minimum depth of 3" and then covered with soil a minimum
depth of 3".
3. During use of C&D Fines as an ACM, soil cover to a full depth of six inches shall be applied once per
week.
4 C&D Fines shall not be used on any exterior/outside slopes and may not be used for intermediate
cover.
5. The C&D Fines must be sourced from within the approved service are of the landfill facility.

Warning: C&D fines can contain large percentages of drywall dust or gypsum. These materials
may produce significant amounts of hydrogen sulfide, an obnoxious smelling compound. If
odor problems develop, the use of the fines should be suspended immediately and the
offending area covered with soil.

ACM: Petroleum Contaminated Soils (PCS)
Approved Landfill Use: MSWLF and C&DLF (lined)*, IndLF (lined)*

Material Characteristics: Petroleum Contaminated Soils are, generally, native soils contaminated with some
petroleum liquid. Generally, these soils are to be sourced from environmental cleanup sites, spill sites or sites
associated with above ground or underground storage tank (AST or UST) removal. In the case of ACM usage,
petroleum is narrowly defined as low to medium boiling point petroleum derived fuels such as gasoline,
kerosene, diesel, motor oil, mineral spirits and fuel oils #11 through #6. All other petroleum derived liquids such
as solvents, acids, tars and asphalts are excluded. In all cases, the concentration of Total Petroleum
Hydrocarbons (TPH) in the PCS cannot exceed 3,000 parts per million (PPM) regardless of type or test method.
The material may not contain chlorinated solvents or other hazardous materials or exhibit the hazardous
characteristic of flammable.

Usage Criteria:

1. PCS can be applied, in lieu of soil, to a full depth of six inches.
The PCS must be stockpiled within the disposal area and shall be managed and applied in such a way
that runoff cannot leave the lined landfill area.

3. The PCS shall be managed in such a way to prevent run-off and fugitive emissions (i.e. use of tarps,
berms and/or wetting to prevent blowing).
4. PCS is prohibited from disposal. Therefore, the facility may not accept more PCS than can be used in a

45 day period. The amount of PCS accepted should not exceed 20% of the permitted facility average
monthly waste stream.
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PCS shall not be used on any exterior/outside slopes and may not be used for intermediate cover.

The PCS must be sourced from within the approved service area of the landfill facility.

PCS can only be used at lined landfill facilities.

Records must be maintained in the facility operating record indicating the volume of PCS accepted and
applied at the facility on a daily basis.

© N O

A CDLF or IndLF equipped with a liner system may use the PCS as alternate daily cover only.
Use of more than six inches equates to disposal. PCS is neither a C&D nor an Industrial waste.
To dispose of PCS in a lined CDLF, or an nhon-CCB industrial landfill, contact the Permitting
Branch of the Solid Waste Section for further clarification.

ACM: Spray-applied Mortar Coating (SMC)
Approved Landfill Use: MSWLF, C&DLF and IndLF

Material Characteristics: SMC is, generally, a commercially sourced non-flammable, non-toxic product
containing proprietary components including mix setting agents, reinforcing materials and cement. Other
components, such as latex paint, may also be added to the mixture. All of the components are mixed on site
with water and/or leachate to produce a slurry that is then spray applied to the working face.

Usage Criteria:

1. SMC can be applied, in lieu of soil, given appropriate site (weather) conditions.

2. SMC must be applied in accordance with the manufacturer's application guidelines.

3. SMC must be applied in two directions to ensure adequate coverage.

4. During the use of SMC as an ACM, soil cover to a full depth of six inches shall be applied once per
week unless otherwise approved by the Section.

5. The use of non-hazardous latex or water based paint in the mixture is approved provided that the paint

has been collected for recycling.
ACM: Foam Coating (Foam)
Approved Landfill Use: MSWLF, C&DLF and IndLF

Material Characteristics: Foam Coating is, generally, a commercially sourced non-flammable, non-toxic, non-
hardening water based product. The proprietary liquid concentrate is delivered to the site and diluted with water
prior to application with proprietary equipment.

Usage Criteria:

1. Foam can be applied, in lieu of soil, given appropriate site (weather) conditions.

2. Foam must be applied in accordance with the manufacturer's application guidelines.

3 During the use of Foam as an ACM, soil cover to a full depth of six inches shall be applied once per
week.

4. The use of non-hazardous latex or water based paint in the mixture is approved provided that the paint
has been collected for recycling.

5. Foam shall not be used on any exterior/outside slopes and may not be used for intermediate cover.

ACM: Foundry Sand (Sand)
Approved Landfill Use: MSWLF, C&DLF (lined)* and IndLF (lined)*

Material Characteristics: Foundry Sand is , generally, a by-product of the smelting and forging processes for
metals fabrication. Metal pieces and particulate may also be found in the sand. Prior to use, a Toxicity
Characteristic Leaching Procedure (TCLP) analysis must be performed to ensure no hazardous constituents
are found in the sand at the source. The TCLP analysis results must be submitted with the Operation Plan
revision.

Usage Criteria:
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1. Sand can be applied, in lieu of soil, to a full depth of six inches.
The Sand must be stockpiled within the disposal area and shall be managed and applied in such a way
that runoff cannot leave the lined landfill area.

3. The Sand shall be managed in such a way to prevent runoff and fugitive emissions (i.e. use of tarps,
berms and/or wetting to prevent blowing).
4. Sand is prohibited from disposal. Therefore, the facility may not accept more Sand than can be used in

a 45 day period. The amount of Sand accepted should not exceed 20% of the permitted facility average
monthly waste stream.

Sand shall not be used on any exterior/outside slopes and may not be used for intermediate cover.

The Sand must be sourced from within the approved service area of the landfill facility.

Sand can only be used at lined landfill facilities.

Records must be maintained in the facility operating record indicating the volume of Sand accepted and
applied at the facility on a daily basis.

©No O

A CDLF or IndLF equipped with a liner system may use the Sand as alternate daily cover only.
Use of more than six inches equates to disposal. Sand is not a C&D waste. To dispose of Sand
in a lined CDLF, a lined landfill not previously permitted to accept it or a or an non-CCB
industrial landfill, contact the Permitting Branch of the Solid Waste Section for further
clarification.

ACM: Soil/Mulch Mixture (S&M)
Approved Landfill Use: MSWLF, C&DLF and IndLF

Material Characteristics: Soil/Mulch Mixture is, generally, a mixture of native soils and wood mulch generated
from grinding of yard trash, land clearing debris and pallets constructed of unpainted and untreated natural
wood. Additionally, shredded tire chips may be used in addition to, or in lieu of, wood mulch.

Usage Criteria:

1. S&M can be applied, in lieu of soil, to a full depth of six inches.

2. S&M can be mixed at a ratio from 80% soil to 20% mulch up to 50% soil to 50% mulch by volume.

3 During the use of S&M as an ACM, soil cover to a full depth of six inches shall be applied once per
week.

4. S&M may not be used for intermediate cover.

ACM: Synthetic Tarps (Tarps)
Approved Landfill Use: MSWLF, C&DLF and IndLF

Material Characteristics: Synthetic Tarps are, generally, a commercially sourced non-flammable, non-toxic,
sheet product constructed of an impermeable synthetic polymer typically reinforced with fibers. Acceptable
sheet products include, but are not limited to, geotextiles, polyethylene membranes, plastic film, tarps and
composite geotextile/plastic membranes. Tarps may be applied by hand, using landfill equipment and/or and
Automatic Tarping Machine (ATM).

Usage Criteria:

1. Tarps can be applied, in lieu of soil, given appropriate site (weather) conditions.

2. Tarps must cover the entire working face. Any waste not covered by tarps must be covered by soil.

3. Tarps must be secured in place with the use of soils or other ballast system such as tires or sand bags.

4. During the use of Tarps as an ACM, soil cover to a full depth of six inches shall be applied once per
week.

5. Tarps shall not be used on any exterior/outside slopes and may not be used for intermediate cover.
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2.5 Appendix lll - Explosive Gas Control Plan (MSW and C&D)

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 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 immediately.

Per the SWS Guidance Document (November 2010), subsurface gas typically migrates above the groundwater
table and is restricted laterally by streams. On-site perennial tributaries and adjoining wetlands namely Jacob’s
Branch and Yellow Marsh Branch comprise portions of the Thoroughfare Swamp. Almost the entire area
surrounding the waste units are isolated by these perennial hydraulic barriers which significantly decreases the
potential for LFG migration beyond Wayne County’s property boundaries.

The uppermost aquifer across the entire site has been identified to be within the unconsolidated regolith. The
vertical LFG migration potential extent is the water table which ranges from approximately 0 to 20 feet below
ground.

In accordance with Rule 15A NCAC 13B LFG readings will be recorded quarterly and results will be kept in the
facility operating records. Wayne County will follow all operational requirements for MSWLF facilities; ensuring
the measured concentrations 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. Hydrogen sulfide gas
should not exceed the lower explosive limit (100% LEL or 4% by volume) at the facility boundary and (25% LEL
or 1% by volume) in structures. LFG records will be submitted to the SWS in the event that stabilized methane
or hydrogen sulfide levels exceed these limits or upon SWS request.

Wayne County Landfill facility located in Dudley, NC consists of three discrete waste units. An active Subtitle D
Lined MSWLF, an active construction and demolition (C&D) landfill vertical expansion atop an unlined landfill
and a closed sanitary landfill. The locations of monitoring points were chosen following careful consideration of
spatial relationship between property boundaries, hydraulic barriers and both on and off-site structures. The
LFG monitoring locations are shown in the facility drawings.

The contiguous lined landfill shall be monitored at existing probes MP-29 and MP-30.  LFG migration through
soil originating from lined landfill is effectively bound by perennial streams on all sides except for a small portion
in a northeastern direction. No probes are located within any future planned landfill development areas
however in the unlikely event their location inhibits any site development they will be properly abandoned per
15A NCAC2C.0113(d). No additional monitoring locations are currently proposed around the lined landfill.

Active CDLF and closed unlined landfill units shall be monitored by five existing LFG probes (MP-4, MP-10, MP-
11, MP-12 and MP-13). Monitoring probes (MP-4, MP-12 and MP-13) are located adjacent to two small
properties that are not owned by Wayne County. Monitoring probes (MP-10 and MP-11) are located along the
north side of Landfill Road in which both sides are owned by Wayne County. These probes are not located
within any future planned landfill development areas; however in the unlikely event their location inhibits any site
development they will be properly abandoned per 15A NCAC 2C .0113(d). No additional monitoring locations
are currently proposed around the unlined landfills.

New probes are not proposed to be installed. In the event unrepairable damage occurs to existing probes or
migration investigations are initiated new probes will be installed per specifications outlined in SWS Guidance
Document with the exception the probes may be constructed of 1” PVC and the outer protective case may be
constructed out of non-sparkable aluminum. All probes will be equipped with a stopcock ball valve bushed to
the well casing, quick connect coupling threaded into the well cap or an equivalent device that allows air flow to
be controlled at the wellhead.

The inside of eight on-site structures (CONV_BLG, SCALES_1, SHOP_BRM, SHOP_GRG, GARAGE_1,
HUT_WTGS, SCALES_2 and CH4_BLDG) will be monitored quarterly for LFG accumulation in accordance with
the Guidance Document. If new on-site structures are erected in the future they will be monitored along with
the existing ones. All on-site habitable structures are shown on the facility drawings.
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2.6 Appendix IV - Leachate Collection System Inspection Log

Leachate Collection System Inspection Log

Rainfall
inches (measured after each occurrence)

Pump Readings

Pump#

Date

Hrs. Run (total weekly)*

Gallons Pumps (total weekly)**
Manually Operate Pump___ Date (monthly)
Pump#

Date

Hrs. Run (total weekly)*

Gallons Pumps (total weekly)**
Manually Operate Pump____ Date (monthly)

Leachate Lagoon(s)

Inspection of Storage Lagoon Date (Monthly)

Repairs to Storage Lagoon(s) Date

Leachate Lines

Date Videoed

Date Flushed

Comments

*Hours Run/Week = Previous Week’s Hours — This Weeks Hours
**Gallons Pumped/Week = Previous week’s gallons — This week’s gallons
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2.7 Appendix V - Surface and Groundwater Monitoring Plan

Introduction

The objective of the Ground and Surface water Sampling and Analysis Plan is to provide clear guidelines and
procedures for field and laboratory personnel when obtaining and testing ground and surface water samples.
This plan is an update, and supersedes the November 1995 SAP for the Wayne County C&D Landfill on top of
Closed MSW landfill. The sampling procedures outlined in this analysis plan are guidelines by which sampling
will be performed. Deviation from the procedures may be warranted depending on facility conditions or
unforeseen sampling variables. Alternative sampling procedures must conform to the N.C. Water Quality
Monitoring Guidance Document for Solid Waste Facilities (Guidance Document).

All groundwater and surface water monitoring points shall be sampled semi-annually for the constituents listed
in Appendix | and Appendix Il. In addition to the Appendix | and Appendix Il constituents monitoring wells MW-
1, MW-2 and MW-8 will be sampled for the following suite of Monitored Natural Attenuation (MNA) parameters.

MNA Performance Parameters
Parameter Analysis Type Analytical Method
D'SSO"’(%%?XVQG” Field Reading
pH Field Reading
Oxidation-Reduction Field Reading Multi-parameter Field Instrument w/ flow-through cell
Potential (ORP)
Turbidity Field Reading
Conductivity Field Reading
Temperature Field Reading
Dissolved CO; Field Reading Field Instrument / Hach Kit
(TotaAI”z;salggéog)* Laboratory/Field* EPA 310.2
Chloride* Laboratory/Field* SM 4500-CLB
Iron Laboratory SM3111B
Nitrate* Laboratory/Field* EPA 353.2 / SM 2320B
Sulfate* Laboratory/Field* EPA 375.4 / SM 4500-SO4E
Sulfide* Laboratory/Field* EPA 376.1 or SM 4500SE
TOC/BOD/COD Laboratory EPA 415.1 / EPA 405.1 / EPA 410.1
Methane Laboratory RSK 175
Ethane, Ethene Laboratory RSK 175
Hydrogen Laboratory AM19GA
Volatile Fatty Acids Laboratory AM23G
*For budgetary considerations these analyses may be performed in the field using Hach® brand color
wheel test kits.

Water Quality Monitoring Summary

The nature of the groundwater flow, geology, location of Edwards Branch, and close proximity of several
drainage features will require extensive monitoring for early detection of a landfill release. The monitoring plan
consists of eleven (11) monitoring wells numbered MW-1R through MW-11 and three (3) surface monitoring
points numbered SW-1, SW-2 and SW-3.

Monitoring well MW-1R is the background well located up gradient of the landfill. MW-2 is a downgradient
monitoring well for the western portion; designed to intersect groundwater flow from the eastern portion prior to
reaching the western tributary of Edwards Branch. MW-3 is a downgradient monitoring well in the northeastern
portion of the western landfill. MW-4 is installed on the eastern half of the landfill to detect a potential release
from the southeastern area via advection. MW-5 is a downgradient well utilized for the detection of a release
from the middle of the landfill. MW-6 is a downgradient monitoring well located on the northeastern side of the
landfill, positioned to detect a release from the landfill center. MW-7 is a downgradient monitoring well for the
southernmost route of contamination. MW-8 is a downgradient monitoring well for the eastern unit. MW-9 is
used as a background well for statistical analysis, and MW-11 serves as a sentinel well for the plume area near
MW-2.
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Surface water sampling point SW-1 is located downstream of the landfill below the confluence of the two forks
of Edwards Branch. Surface water sampling points SW-2 and SW-3 are located upstream of the landfill on the
two separate forks of Edwards Branch.

Assessment Monitoring

Assessment Monitoring will be performed on MW-1R through MW-11. Assessment monitoring will consist of
collection of groundwater for analysis for the complete list of Appendix | constituents, as well as Appendix Il
constituents as determined by the Solid Waste Section. Additionally, field parameters including dissolved
oxygen (DO), oxidation reduction potential (ORP), pH, temperature, turbidity, and conductivity will also be
collected.

As indicated in the Corrective Action Plan, MNA monitoring will be performed on monitoring wells MW-1R, MW-
2, and MW-8.

Sampling Equipment

Groundwater purging and sampling will be performed using a submersible pump and disposable polyethylene
bailers. A new bailer will be used to sample each individual well. Under no circumstance will a disposable
bailer used to sample a given well be used to sample any remaining well. The following procedure will be used
to decontaminate the submersible pump:

1. Phosphate-free detergent & de-ionized or distilled water rinse.
2. De-ionized or distilled water rinse.

3. Isopropyl alcohol (isopropanol) rinse.

4. De-ionized or distilled water rinse.

At least one (1) equipment blank will be collected during pump decontamination procedures to ensure that
cross-contamination has not occurred as a result of the decontamination process. The standard equipment
necessary to conduct sampling for each well consists of sample containers (including trip blanks and equipment
blanks), one wide-mouth container, at least one 100-ft spool of nylon twine, at least one box of disposable
latex/nitrile gloves, temperature/pH/ORP/conductivity indicator, water level indicator, storage coolers, and ice.
All equipment subject to damage and contamination will be transported in sealed, plastic bags or storage
containers. The water level indicator will be decontaminated in accordance with Steps 2 and 3 described above
prior to placement in a clean plastic bag or storage container.

Sampling Containers
Ground and surface water monitoring will include organic (volatile organic compounds- VOCs) and inorganic
(metals) analyses. Samples will be collected for the various analyses in laboratory-supplied containers.

1. Each sample container will be clearly labeled providing the following information: site name, county
location, sample identification number, parameters to be analyzed, preservative added, date and time
of sampling, and initials of the sampler.

2. Samples to be analyzed for VOC concentrations will be collected first, using three 40-ml glass vials with
Teflon septa caps. The sample vials will be completely filled to create zero headspace in the vials.

3. Samples to be analyzed for inorganic contamination will be collected second, using a quart/1-liter
polyethylene container.

All sample containers will be obtained from an independent laboratory in a sterilized condition and with the
appropriate, method-specific preservative. Care will be taken by the field technician to not allow the
preservative to wash out of the sample containers during sampling.
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MNA Sampling Containers
Groundwater samples to be analyzed for MNA performance parameters will be collected into the container
types listed in the table below.

MNA Volume Bottle Type Preservative
Parameter
Alkalinity 250 mL Plastic none; cool to 4°C
Chloride 125 mL Plastic none; cool to 4°C
TOC/COD 250 mL Glass Sulfuric acid (H2SO4)
BOD 500 mL Polyethylene none; cool to 4°C
Iron 125 mL Plastic Nitric acid (HNOs)
Nitrate 125 mL Plastic Sulfuric acid (H2SO4)
Sulfate 125 mL Plastic none; cool to 4°C
Sulfide 250 mL Glass Sodium hydroxide (NaOH)
Methane/Ethane/Ethene 125 mL Plastic none; cool to 4°C
Hydrogen - - proprietary lab sampler
Volatile Fatty Acids 40 mL Glass Hydrochloric Acid (HC1)

Sampling

Wells will be sampled from upgradient to downgradient locations; or when previous analytical data is available,
from least to greatest contamination. This procedure is required to limit potential cross contamination between
sampling points.

A clean sheet of plastic will be placed around the well to provide a clean surface for sampling equipment. The
total well depth read from the well tag and the measured depth to water, determined using the water level
indicator, will be used to compute the depth of water in the well. The total well depth will be measured and
compared to the depth indicated on the well tag as a check for silt buildup or blockage at depth.

All meters used to monitor purge parameters will be calibrated immediately prior to purging and sampling, and
those readings recorded in a field logbook. Entries will always include pre- and post- calibration readings as
well as the model and serial number of the equipment and the date, time, and person performing the
calibration(s). Two standards, which bracket the average or suspected measurements for pH and specific
conductance, will be used at the site. Since natural waters (including those impacted by environmental
contaminants) tend to have pH values less than 7.0, pH buffers of 4.0 and 7.0 will typically be used for
instrument calibration.

Disposable nitrile gloves will be worn by the field technician during sampling to minimize the risk of personal
exposure to potentially harmful chemical substances and to minimize the risk of sample cross-contamination.
Fresh pairs of nitrile gloves will be worn during each purge and sampling event. The groundwater samples will
be transferred from the bailers into method-specific and appropriately preserved containers and placed into a
clean cooler containing ice to chill the samples to a temperature of approximately 4°C.

Indicator parameters such as pH, temperature and specific conductance will be measured during purging as an
indication that groundwater representative of the formation surrounding a given well is being sampled. Purging
is considered complete when at least three well volumes have been purged and indicator parameters have
stabilized such that three successive readings vary by no more than 10%. Purging may need to be continued
beyond five well volumes if indicator parameters have not stabilized. All information will be recorded on a field
data sheet or in a field logbook with copies submitted to the Division of Waste Management with the analytical
results.

Purging

Each well will be purged of approximately three (3) to five (5) volumes of standing water and allowed to settle
prior to collection of groundwater samples. If the well should go dry and not recharge before the requisite well
volumes are removed, the well will be allowed to recharge and a sample will be collected within 24 hours of the
initial purging. The amount of standing water will be calculated by first subtracting the depth-to-water from total
well depth.
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After determination of the amount of water to be purged from a given well, the equipment necessary for purging
will be assembled at the well. The disposable bailer will be maintained in a stable, upright position while the
upper portion of the plastic wrapping will be pulled away to expose only the eyelet used for securing twine to the
bailer. After the twine has been secured to the bailer with gloved hands, the bailer will be suspended as the
remaining plastic is removed. The bailer will be lowered slowly into the well until the bailer contacts
groundwater. The bailer twine will then be cut to an adequate length and secured to prevent loss of the bailer in
the well. At no time during purging will the bailer twine be allowed to touch the ground. In order to not allow the
twine to touch the ground during purging, the twine will be collected when raising the bailer either by loops
gathered in one hand or by alternating hand-to-hand as the bailer is pulled from the well. When purging deep
wells (in excess of 40 feet), the ground and the well head may be covered with a clean plastic bag or sheet of
plastic with a slit cut to allow the plastic to slide over the well head. This will be a separate sheet of plastic from
the one used for the sampling equipment.

Groundwater Sample Collection

The bailer will be lowered slowly into the well to avoid volatilization of any dissolved-phase compounds that may
be present in the groundwater. Once full, the bailer will be retrieved and containers filled by emptying the water
through the hole at the bottom of the bailer. Glass 40-mL vials for VOC analyses will be filled in such a manner
as to produce zero headspace in the vials. Polyethylene containers for metals analyses will be filled and
sealed with the cap, leaving about Y2-inch of airspace at the top. In addition to collecting the samples, water will
be collected in the wide-mouth container for pH, temperature, and conductivity measurements. Upon
completion of sampling, all groundwater samples, including equipment and trip blanks, will be placed in labeled
and sealed plastic bags and stored in ice-filled coolers to chill the samples to 4°C pending transport to a
NCDEQ-certified analytical laboratory. Contaminated nitrile gloves and twine will be discarded.

Surface water Sample Collection

Surface water sampling will be taken with given consideration to minimize turbulence and aeration. As during
groundwater sampling, surface water samples will be collected by a field technician wearing disposable gloves.
Containers will be dipped at sampling location points by gently dipping the sample container into surface water
and allowing surface water to flow over the mouth of container so as not to displace any preservative within the
sample container. If there is little current movement, the container will be moved slowly through the water
laterally. During times of low water, if the water is not deep enough to allow filling of sample containers, an
appropriately decontaminated sampling cup will be used to retrieve the sample. All containers will be treated in
the same manner as the groundwater samples. The samples will be sealed in labeled, plastic bags, and stored
in an ice-filled cooler to chill the samples to 4°C pending transport to a NCDEQ-certified analytical laboratory.

Chain of Custody

Chain-of-custody forms will be used to document the handling of all samples collected and listing all individuals
who have taken possession of a given set of samples, including field personnel, laboratory couriers, and
laboratory personnel. Trip blanks, equipment blanks, and sample containers will all travel and be stored
together. Trip blanks will remain in the condition they are received from the laboratory and will not be opened or
tampered with during the sampling. A chain-of-custody record will be completed for each day's samples,
indicating the date and time, sample location, sample matrix (soil, water, etc.), and laboratory analyses to be
conducted.

Analysis
When the water samples reach the laboratory, they will be transferred to a sample custodian who will sign the

chain of custody documentation as receipt of the samples. Internal control of the water samples in the
laboratory will be in accordance with QA/QC procedures for the laboratory. Copies of QA/QC manuals for
approved laboratories are on file at the Division.

Groundwater and surface water will be analyzed for the Appendix | list of constituents. QA/QC procedures
utilized during the testing will be in conformance with laboratory QA/QC manual. Monitoring wells MW-1, MW-2
and MW-8 will be sampled for the Appendix | list and the aforementioned MNA parameters.

P:\solid waste\G15124-Wayne MSW-CD Permit Amendment LHC 1/12/2016 Rev. 04//04/2016 70



ATTACHMENT 1

BASELINE DATA

TO BE ADDED IN THE FUTURE
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ATTACHMENT 2

VISUAL MONITORING LOG

INDIVIDUAL
DATE MONITORING OBSERVATIONS
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ATTACHMENT 3

RAINFALL LOG

DATE RAINFALL (INCHES)
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2.8 Appendix VI — Corrective Action For Leachate Break-Outs

CORRECTIVE ACTION FOR LEACHATE BREAK-OUTS

Leachate breakouts can be prevalent during and after any wet weather period. These breakouts are created by
standing water on a landfill that drains through the cover into the waste. Once the water is in the waste, it
moves through it both vertically and horizontally until it reaches a less permeable layer. Once it reaches this
layer, it will move horizontally along it until it pools up or finds a less permeable area to flow vertically through
that layer. If it pools up, it will eventually work through the layer to also flow vertically. If the less permeable
layer is on a slope, the leachate will never pool up but flow horizontally along this slope until it “breaks out” the
side of the landfill.

The best solution to breakouts is to avoid any standing water on top of the landfill. If waste is placed down a
slope, provide trench excavations perpendicular to the flow direction into the intermediate cover so that the
leachate flow is directed downward instead of along the plane between the waste and the intermediate cover.

If a breakout occurs, first and foremost contain it on the landfill foot print. In the case of the lined landfill, it
needs to be within the lined area. Containment on the surface cannot be the only solution. The breakout must
be repaired so that the flow of the leachate is downward and does not continue along the plane between any
cover and the waste. Containment of leachate breakouts by berming along the edge is not a permanent fix for
two reasons. First, storm water is being impounded behind the berms and impoundment of storm water over
waste is a violation of the NC Solid Waste Rules. Second, if storm water continues to be impounded behind the
berms, it has the potential eventually to pond up higher than the berm and erode the berm releasing all
contained leachate with the storm water. The storm water cannot flow downward into the waste as fast as it is
flows down the slopes; consequently, a pond will form and all of the above can and will happen.

The liquid that is impounded behind any berm has to be removed by pumping into a tank and hauling it either to
the leachate lagoon or the waste water treatment plant. It cannot be allowed accumulate because it will break
through the containment berm.

All leachate breakouts need to be repaired immediately. The repair consists of vertically excavating above
(uphill) of the actual breakout. The leachate is flowing down hill from the ponding on top of the landfill;
consequently, it needs to be intercepted by the excavation. Vertically excavate down through the waste until
the intermediate or cover soils have been penetrated so waste below these layers of soil has been exposed.
Immediately remove all excavated waste to the working face of the landfill.

Place a more permeable material in the excavation. The best material is rock because it is the most permeable
material. The rock can be either on site or purchased from a quarry. The only criteria is that it be relatively free
of soil. The excavation needs to be filled with this material up to and including the soil layers where the leachate
is flowing. This allows the leachate to move vertically instead of horizontally. Once the material has been filled
above the soil layers, re-cover the area with soil cover material.

If the outbreak is at the edge of the landfill (MSW or C&D), do not excavate at his point. Step into the landfill at
least 20 feet to excavate. In the lined landfill, do this with extreme caution. In the lined landfill, the excavation
should be no deeper than 6 feet. Within 6 feet, the intermediate soil layers should have been penetrated. Do
not excavate into the initial waste placement.

In the C&D landfill, the vertical excavation may have to penetrate the final cap of the MSWLF. The cap was
supposed to be two feet but may be thicker. Whatever the thickness, the excavation needs to penetrate this
cap until the MSW is exposed. Fill the excavation with the more permeable material up to the top of the
excavation and place the methane vent pipe in the material and re-cover with intermediate cover. However,
unlike the MSWLF, place at least two feet of intermediate soil cover over the surface at the breakout. Also,
unlike the MSWLF, the leachate may be following the final cap of the closed MSW landfill and a considerable
amount of leachate may be seeking the low point along the landfill cap. If the low point happens to be at the
edge of the landfill, the excavation into the landfill may have to be considerable in order to allow the amount of
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leachate to flow vertically. The additional soil cover will have a damming effect so that the water is forced
vertically into the trench that has been excavated and filled with rock, preferably.

Also, the top of the C&D landfill needs to be graded so that there is very little standing water. The water that is
accumulating on the top is the source of the breakouts. The less there is on top, the less the potential of a
breakout.

If leachate has been impounded behind a berm, immediately obtain a water sample for laboratory testing for
Appendix | constituents. If leachate from a breakout has left the foot print of the landfill, obtain a water sample
from a sediment basin or other areas that the leachate may have been ponding. Once the sample has been
obtained, remove the ponding water by pumping it into a tank and disposing of it in either the leachate lagoon or
the waste water treatment plant. Once the water has been removed, remove the top one foot of soil in the pond
and dispose of it in the lined MSW landfill. Once the top one foot of soil has been removed, test the remaining
soil to assure that there are no Appendix | constituents in the surface of the soil that is in the pond area.
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2.9 Appendix VIl - Solid Waste Management Facility Fire Occurrence Notification Form
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SOLID WASTE MANAGEMENT FACILITY W
FIRE OCCURRENCE NOTIFICATION ‘i;
NC DENR Division of Waste Management T T

Solid Waste Section NCDENR

Notify the Section verbally within 24 hours and submit written notification within 15 days of the occurrence.
(If additional space is needed, use back of this f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>