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Permit No. Date Document ID No.
43-03 May 27, 2015 24369
May 22, 2015 Received via an e-mail

Date: May 22, 2015
Solid Waste Section

Mr. Ming-Tai Chao, P.E. Raleigh Central Office
Environmental Engineer

NCDENR - Division of Waste Management

1646 Mail Service Center

Raleigh, North Carolina 27699-1646

RE:  Harnett County Anderson Creek CGDLF Phase I1IA (Permit No. 43-03)
Permit to Construct (PTC) Application
Response to Review Comments

Dear Mr. Chao:
On behalf of Harnett County, Smith Gardner, Inc. (S+G) would like to respond to the
comments in your letter dated and received by S+G via email on April 29, 2015 (see

attached]. Your comments are repeated below in /talics followed by our response in bold.

Attachment B - Facility and Engineering Plan (DIN 24196)

1. [Section 1.0/ Please remove the Phase /lIB from the last sentence because the PTC
application is intended for Phase Il/A development and construction.

This correction has been made.

2. (Section 6.2 & Drawing Sheet No. 7, Detail D-1] Because the landfill gross capacity and
design calculations including slope stability analysis in Appendix A are assuming the side
slope of the landfill cover system is 4 (horizontal] to 1 [vertical); the description of side
slope of 3 to 1 in the Section 6.2 and drawing should be revised accordingly.

Section 6.2 and the details on the permit drawings have been revised accordingly.

3. [Appendix A-2 Final Cover Infiltration Analysis] The vegetative soil layer for the
regulatory final cover system shall be at least 18-inch thick, not 6 inches [Rule 154
NCAC 13B .0543(c/[1]IC]]. Please re-run the analyses for both Case 2A & Case 2B with
correct data input.

Cases 2A and 2B have been re-run and the revisions incorporated into the revised
Facility and Engineering Plan.
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Attachment D - CQA Plan (DIN 23989]

4.

[Section 5.3.2.1) The preparation of subgrade surface which will receive the LLDPE
must include the maximum particle size or gradation requirements as specified in the
Paragraph D.3 of the Technical Specification Section 02778-6, and Record Tests - testing
frequency & method should add to Table 8-1 of the CQA Plan. Please clarify.

Table 8.1 has been revised to include grain size testing of the underlying
intermediate cover. References to this table have been added to Sections 5.3.2.1
and 7.3.1 (Surface Preparation) (a new section).

[Section 7.3] Should there be the requirements [maximum soil particle size/gradation as
specified in the Paragraph D.3 of the Technical Specification Section 02776-5, the
smooth appearance, the certification of acceptance, etc.] for preparing the subgrade
surface which will receive the GCL? Record Tests - testing frequency & method should
add to Table 8-7 of the CQA Plan. Please clarify.

See the response above to Comment No. 4.

[Section 8.1.4) The Table 9-1 is likely a typographic error. Please verify and make
necessary correction.

This correction has been made.

[Sections 8.1.5 & 8.1.7 & Table 8-1) The Record Tests - testing [method & frequency/
soil particle sizes of the subgrade should add to Table -1 which should cross-reference
in the Sections 8.1.5& 8.1.7.

See the response above to Comment No. 4. Also, cross-references have been added
to Sections 8.1.5 and 8.1.7.

Attachment E - Operations Manual (DIN 23989)

8. [Figurel) The French drains on the north side of the C&DLF had been removed in 2014.

The information on the drawing lincluding note field) needs to be revised accordingly.
And the waste footprint of Phase 2 is incorrect.

Figure 1 has been revised accordingly.

Attachment F - Closure & Post-Closure Plan [DIN 24196)

9. [Section 1.2] Please revise the side slope of the proposed final cover system to 4 to 1

slope (also see Comment No. 2).

Section 1.2 has been revised accordingly.
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10. [Section 3.3, Table 3-1, & Appendix A] According to NCGS 1304-295.2[h1] the County
shall establish financial assurance sufficient to cover a minimum of one million dollars
($7,000,000] in costs for potential assessment and corrective action [PACA] at the
C&DLF. Please revise the amount for PACA in this section, Table 3-1, & Appendix A.

The financial assurance requirements have been revised accordingly.
11. [Table 2, Appendix A] The cost item Nos. 3 & 4 [prescribed cover system] in Table 2 are
inconsistent with those components of the selected final cover system [alternative cover

systemn] described in Section 1.2 of the Closure Plan.

Section 1.2 has been revised to also include the regulatory final cover system
(.0543(c)(2)).

Attachment G - Erosion and Sediment Control Plan

12. Please provide a copy of the approval of the Erosion and Sediment Control Plan [ESPC]
for the proposed landfill [Phase IlIA] development and construction issued by the NC
Land Quality Section. [If the plan is currently undergoing a review, the construction of
Phase IlIA shall not be initiated until the ESPC is approved by NC Land Quality Section.
The approval letter must be forward to the SWS.

The County will obtain this approval and provide to you prior to construction.

Attachment J - Permit Drawings (DIN 241946)

13. [Sheet No. 7/ Drawing No. D1] Please add the typical details of a gas well penetration
through geosynthetic barrier layers - LLDPE or GCL on the drawing as described in
Paragraph D.é6 of the Technical Specification Section 13252 - Land(fill Gas Wells/Vents.

Detail 5/D1 has been revised to show the geosynthetics where applicable.

14. (Sheet No. 7/ Drawing No. D1] Please change side slope in Detail D-1 to 4 to 1 [see
Comment No. 2J.

Details 1/D1 and 3/D1 have been revised to reflect a maximum 4H:1V slope.
Please find enclosed revised documents which reflect the above responses.

Please contact me at your earliest convenience if you should have any questions or
comments on this submittal.



Mr. Ming-Tai Chao, P.E.
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Sincerely,

SMITH GARDNER, INC.

LA SA__

Pieter K. Scheer, P.E.
Vice President, Senior Engineer
pieterdsmithgardnerinc.com

Attachment: DENR Solid Waste Comment Letter (April 29, 2015)

Enclosure: Revised Permit Amendment Application Documents:
Attachment B: Facility & Engineering Plan
Attachment D: CQA Manual
Attachment E: Operations Manual
Attachment F: Closure & Post-Closure Plan
Attachment J: Permit Drawings

cc: Amanda Bader, P.E., Harnett County
Randy Smith, Harnett County
Andrew Holland, Harnett County
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NORTH CAROLINA DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES
Division of Waste Management

Pat McCrory Donald R. van der Vaart

Governor Secretary

Solid Waste Section
April 29, 2015

Ms. Amanda Bader, P.E.

County Engineer

Harnett County Solid Waste Department
P.O. Box 2773

Lillington, NC 27546

Subject:  Comments on the Permit to Construct (PTC) Application
Anderson Creek Construction and Demolition Debris Landfill (C&DLF) — Phase I11A
Harnett County, North Carolina,
Permit No. 4303-CDLF-1997, Document ID No. (DIN) 24212

Dear Ms. Bader:

On April 24, 2015 the Division of Waste Management (DWM), Solid Waste Section (SWS) received
an electronic copy of the revised portions of the PTC Application - Phase Il1A (permit application)
for the above-referenced landfill which include:

e Application Table of Contents and Executive Summary

e Attachment B: Facility and Engineering Plan

e Attachment F: Closure and Post-Closure Plan

e Attachment J: Permit Drawings.

The above-mentioned documents that were prepared by Smith Gardner, Inc. on behalf of Harnett
County (the County) are combined into a single document and placed in the DWM document
tracking system with a DIN 24196. This submittal is replacing the Attachments B, F, and J of the
original PTC Application (DIN 23989) dated February 2015.

The SWS conducted a review of the original PTC Application (DIN 23989) and the new submittal
(DIN 24196) and has some comments on the permit applications which are stated below:

Attachment B — Facility and Engineering Plan (DIN 24196)
1. (Section 1.0) Please remove the Phase 111B from the last sentence because the PTC

application is intended for Phase I11A development and construction.

2. (Section 8.2 & Drawing Sheet No. 7, Detail D-1) Because the landfill gross capacity and
design calculations including slope stability analysis in Appendix A are assuming the side

1646 Mail Service Center, Raleigh, North Carolina 27699-1646
Phone 919-707-8200 \ Internet http://portal.ncdenr.org/web/wm/sw
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slope of the landfill cover system is 4 (horizontal) to 1 (vertical); the description of side
slope of 3 to 1 in the Section 8.2 and drawing should be revised accordingly.

3. (Appendix A-2 Final Cover Infiltration Analysis) The vegetative soil layer for the
regulatory final cover system shall be at least 18-inch thick, not 6 inches [Rule 15A
NCAC 13B .0543(c)(1)(C)]. Plesae re-run the analyses for both Case 2A & Case 2B with
correct data input.

Attachment D — CQA Plan (DIN 23989)
4. (Section 5.3.2.1) The preparation of subgrade surface which will receive the LLDPE

must include the maximum particle size or gradation requirements as specified in the
Paragraph D.3 of the Technical Specification Section 02778-6, and Record Tests - testing
frequency & method should add to Table 8-1 of the CQA Plan. Please clarify.

5. (Section 7.3) Should there be the requirements (maximum soil particle size/gradation as
specified in the Paragraph D.3 of the Technical Specification Section 02776-5, the
smooth appearance, the certification of acceptance, etc.) for preparing the subgrade
surface which will receive the GCL? Record Tests - testing frequency & method should
add to Table 8-1 of the CQA Plan. Please clarify.

6. (Section 8.1.4) The Table 9-1 is likely a typographic error. Please verify and make
necessary correction.

7. (Sections 8.1.5 & 8.1.7 & Table 8-1) The Record Tests - testing (method & frequency)
soil particle sizes of the subgrade should add to Table 8-1 which should cross-reference in
the Sections 8.1.5 & 8.1.7.

Attachment E — Operations Manual (DIN 23989)
8. (Figurel) The French drains on the north side of the C&DLF had been removed in 2014.

The information on the drawing (including note field) needs to be revised accordingly.
And the waste footprint of Phase 2 is incorrect.

Attachment F — Closure & Post-Closure Plan (DIN 24196)
9. (Section 1.2) Please revise the side slope of the proposed final cover systemto 4 to 1

slope (also see Comment No. 2).

10. (Section 3.3, Table 3-1, & Appendix A) According to NCGS 130A-295.2(h1) the County
shall establish financial assurance sufficient to cover a minimum of one million dollars
(%$1,000,000) in costs for potential assessment and corrective action (PACA) at the
C&DLF. Please revise the amount for PACA in this section, Table 3-1, & Appendix A.



Ms. Amanda Bader
April 29, 2015
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11. (Table 2, Appendix A) The cost item Nos. 3 & 4 (prescribed cover system) in Table 2 are
inconsistent with those components of the selected final cover system (alternative cover
system) described in Section 1.2 of the Closure Plan.

Attachment G — Erosion and Sediment Control Plan
12. Please provide a copy of the approval of the Erosion and Sediment Control Plan (ESPC)

for the proposed landfill (Phase I11A) development and construction issued by the NC
Land Quality Section. If the plan is currently undergoing a review, the construction of
Phase 111A shall not be initiated until the ESPC is approved by NC Land Quality Section.
The approval letter must be forward to the SWS.

Attachment J — Permit Drawings (DIN 24196)
13. (Sheet No. 7/ Drawing No. D1) Please add the typical details of a gas well penetration

through geosynthetic barrier layers — LLDPE or GCL on the drawing as described in
Paragraph D.6 of the Technical Specification Section 13252 — Landfill Gas Wells/Vents.

14. (Sheet No. 7/ Drawing No. D1) Please change side slope in Detail D-1 to 4 to 1 (see
Comment No. 2).

If you have any questions or requests for further clarification to the above-referenced comments,
please contact me at (919) 707-8251 or ming.chao@ncdenr.gov.

Sincerely,

Ming-Tai Chao, P.E.
Environmental Engineer
Division of Waste Management, NCDENR
cc:
Pieter Scheer, P.E. Smith Gardner, Inc.
Ed Mussler, Permitting Branch Supervisor
Dennis Shackelford, DWM
Central Files
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Harnett County Anderson Creek Landfill Facility
Harnett County, North Carolina

Facility and Engineering Plan

Table of Contents

Page
1.0 INTRODUCTION ..ottt e e e e e e e e e ee e e e e e e e eeeenennnn s 3
2.0 FACILITY SERVICES AND WASTE STREAM ... e 3
2.1 FACI LY SOIVICES ettt e e e e e e e e e e e 3
2.2 TYPES OF Waste e 4
2.3 Disposal Rates and Estimated VarianCes.........coooviieiiiiee i 4
2.4 SEIVICE AT . ittt 4
2.5 Procedures for Waste Segregation ... 4
2.6 Equipment REQUIFEMENTS . ..eiiiiie e e 5
3.0 [N I 0 Y 0 I TP 9
3.1 Total Operating Capacity and Life EXpectancy ......cccceeiioiiiiiiiie e 5
3.2 Periodic Cover Ratio and Airspace Utilization Factor........cccccoiiiiiii 5
4.0 AVAILABLE SOIL RESOURCES AND REQUIRED SOIL QUANTITIES......c.cuvuieiiiiieeeeees 6
4.1 Earthwork QUantities .......c.ooo i 6
4.2 PEIIOIC COVET ..ttt e b ntee e 6
4.3 Vegetative SOIl Layer ... .. 6
4.4 SOl SUMIMIAIY ettt ettt et e e et e et e e n e e s e e e e e b
5.0 FACILITY DESIGN CRITERIA L. ettt e e e e s 6
5.1 Horizontal Separation ReqUIremMents ........ooiiiiiie e 6
5.2 Vertical Separation ReqUIr€mMeNnts .......ocuiiiiiiiiiie e 6
6.0 CONTAINMENT AND ENVIRONMENTAL CONTROL SYSTEMS......coomiiiiiiieeeeeeee, 7
6.1 Landfill Subgrade and Perimeter Berms .........oooiiiiii i 7
6.2 T o | O Y=Y =y =Y o o PP UPRRPR 7
6.3 Erosion and Sedimentation Control.........cccoiiiiiiii e 8
6.4 Landfill Gas CoNtrol ......coeiiiiie e 8
6.5 ACCesS aNd ROAAWAYS ....oiiiiiiiiieiie et e e et e e 8
7.0 SLOPE STABILITY AND SETTLEMENT ..crniiie e 8
TABLES
Table 1 Total Operating Capacity and Life Expectancy......cccoocvieiiciieiiiieieeiee 9
Table 2 SOl SUMMIATY e e 10
APPENDIX
Appendix A Landfill Design Calculations
Harnett County Anderson Creek Landfill Facility Facility and Engineering Plan

February 2015 (Revised: May 2015) Table of Contents Page /



This page intentionally left blank.

Harnett County Anderson Creek Landfill Facility Facility and Engineering Plan
February 2015 (Revised: May 2015) Table of Contents Page #



1.0 INTRODUCTION

Harnett County, North Carolina (County) currently owns and operates the Anderson Creek
Landfill facility at 1086 Poplar Drive in Spring Lake. Access for the facility is and will continue to
be off of Poplar Drive. The facility is permitted for the disposal of construction and demolition
debris (C&D) and the transfer of municipal solid waste (MSW) under Solid Waste Permit Nos.
43-03 (C&D Landfill) and 43-09T (Transfer Station). The County also conducts several other
solid waste management activities at the facility. Refer to Drawing S1 (Existing Conditions)
(Attachment J) which shows the existing conditions and Section 2.1, which describes facility
services.

The County has operated the landfill facility since 1980 (a solid waste permit was issued in
1984). From 1980 up until sometime prior to October 9, 1993, the County disposed of MSW at
the site. MSW and C&D waste was disposed of in several unlined disposal units in the southern
portion of the site which were closed in accordance with the then current rules.

The existing active C&D landfill unit (Phases | & Il] initially received a permit to operate on April
17, 1997. Prior to that time, an unknown quantity of land clearing and inert debris (LCID])
generated from Hurricane Fran (September 1996) was disposed of in this area. The Phases | &
Il C&D landfill unit currently occupies approximately 7.5 acres (waste footprint) which includes a
small 0.5 acre lateral expansion which was constructed in 2014. It is the intent of Harnett
County to continue to expand the C&D landfill with the development of Phase IIIA upon approval
of this application (reference Drawing S2 (Site Development Plan - Base Grades) and Drawing
P1 (Phase Il Phasing Plan) (Attachment J).

2.0  FACILITY SERVICES AND WASTE STREAM

2.1 Facility Services

Currently, the following activities or services are provided at the Harnett County
Anderson Creek Landfill facility as shown on Drawing S1 (Attachment J):

e Scales and scale house
Maintenance building
MSW transfer station
Phases | and Il C&D landfill
Yard waste processing area
e White goods, scrap metal, and consumer electronics handling area; and
o Convenience center:

o Small MSW loads
Recyclables
Used tires
Used vehicle oil filters
Automotive batteries
Pallets

O OO0 oo

Harnett County Anderson Creek Landfill Facility Facility and Engineering Plan
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0 Asphalt shingles.

2.2 Types of Waste

The Harnett County Anderson Creek Landfill facility accepts municipal solid waste
(MSW) originating from residential, commercial, and industrial sources, construction
and demolition debris (C&D) waste, and other wastes [i.e. white goods and tires). These
wastes are segregated and directed to on-site facilities for disposal, transfer, or
processing/handling area as described in Section 2.5.

2.3 Disposal Rates and Estimated Variances

Based on Solid Waste Management Annual Reports for the facility, the County disposed
of an average of 11,622 tons per year (average of approximately 42 tons per day based on
280 days of operation per year) of C&D over the past five reporting years (FY 2009-10
through FY 2013-14). Minimum and maximum disposal quantities were 9,123 tons (FY
2013-14) and 16,204 tons (FY 2010-11), respectively. As documented during the prior
local government approval process, the County has set a maximum disposal rate of
35,000 tons per year for the C&D landfill (average of 125 tons/day based on 280
operating days per year). For purposes of facility life expectancy calculations, disposal
rates of 10,000 tons per year (Phases I/Il remaining) and 15,000 tons per year (Phase Il
were assumed.

24  Service Area
The landfill facility currently serves Harnett County.

2.5 Procedures for Waste Segregation

A brief description of procedures for waste segregation at the facility is as follows.

Wastes are segregated at the scale house. Operators at the scale house are trained to
classify and segregate the waste stream. MSW and C&D wastes will be directed to the
transfer station or C&D landfill unit, respectively. Yard wastes will be directed toward
the yard waste processing area. Tires, white goods, and asphalt shingles will be
directed to the appropriate processing/handling area where they will be temporarily
stockpiled for collection by recycling contractors. Small loads and recyclables will be
directed toward the citizen’s convenience center.

Employees at the facility are trained in the safety procedures for the handling and
detection of illegal waste. The screening of unacceptable waste will be done through the
random checking of incoming loads by a County employee at the scale house and at the
tipping area. When unacceptable waste is detected at the scale house, the load will be
rejected and not permitted into the facility. If hazardous waste is found at the tipping
area, identification of the truck or persons will be made [if possible] and documented,

Harnett County Anderson Creek Landfill Facility Facility and Engineering Plan
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then the hazardous waste will be identified and placed in a hazardous waste container by
appropriately trained personnel and taken to a designated hazardous waste staging area
for proper disposal. If this occurs, the event will be reported to the appropriate
authorities.

Refer also to the facility Operations Manual (Attachment E] for more information.

2.6 Equipment Requirements

The County will maintain on-site equipment required to perform the necessary landfill
activities. Periodic maintenance of all landfilling equipment and minor and major repair
work will be performed at designated maintenance zones.

3.0  LANDFILL CAPACITY

3.1 Total Operating Capacity and Life Expectancy

Drawing S2 (Site Development Plan - Base Grades) and Drawing S3 (Site Development
Plan - Final Grades), show subgrade and final cover grades, respectively, for the Phase
I1l C&D landfill unit. The final cover side slopes will be at a 3H to 1V (maximum] slope,
then transition at flatter slopes (5 to 8%) to the peak elevations.

The estimated gross and net operating capacities, life expectancies, and areas of
existing and planned C&D landfill units are shown in Table 1. The net capacity for waste
and corresponding life expectancy accounts for periodic cover and/or final cover. As
noted in Section 2.3, life expectancies were calculated based on a disposal rate of
15,000 tons per year.

Note that the gross capacity of Phases Ill A through D (307,868 CY] is within the gross

capacity for Phase Il (377,000 CY) approved in the County’s most recent local
government approval process (2010).

3.2 Periodic Cover Ratio and Airspace Utilization Factor

The capacities shown in Table 1 were based on a 10 percent periodic cover ratio and an
airspace utilization factor (AUF) of 1,000 pounds per cubic yard (pcy) which are typical for
C&D landfills.

Note that changes in landfill operations [i.e. changes in compaction equipment/methods)
may affect the values assumed above and, thus, alter the life of the landfill.

Harnett County Anderson Creek Landfill Facility Facility and Engineering Plan
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4.0

5.0

AVAILABLE SOIL RESOURCES AND REQUIRED SOIL QUANTITIES

4.1 Earthwork Quantities

The soils required to construct and operate the existing and planned C&D landfill units
will be removed from on-site borrow sources. The soils removed during excavation of
landfill units may be used for structural fill, periodic cover, final cover, and general fill.
These excavation (cut) and structural fill (fill) volumes are shown in Table 2.

4.2 Periodic Cover

Assuming the previously mentioned periodic cover ratio, the required in-place volume
for use as periodic cover during operations of the landfill is shown in Table 2.

4.3 Vegetative Soil Layer

On the basis of an average 2.0-foot thick vegetative soil layer required for the landfill
final cover, the in-place volume required for each landfill unit is shown in Table 2.

4.4 Soil Summary

The above soil quantities are summarized in Table 2. On-site borrow sources are
anticipated to have an adequate supply of soil to meet the needs of Phases I/Il and Phase
[Il and a significant portion of Phase IV. Full development of Phase IV would require off-
site borrow or the purchase of additional property.

FACILITY DESIGN CRITERIA

Existing and proposed C&D landfill units were and will be constructed in accordance with
Section .0540 of the North Carolina Administrative Code, Title 15A, Chapter 13, Subchapter 13B
including the following requirements:

5.1 Horizontal Separation Requirements

The horizontal separation requirement between the disposal boundary (edge of waste)
and the property lines is a minimum of 200 feet; the minimum buffer between private
residences and wells and the disposal boundary is 500 feet; and the minimum buffer
between any surface water (stream, river, creek) and the disposal boundary is 50 feet.
The proposed design satisfies all buffer requirements.

5.2 Vertical Separation Requirements

The post-settlement bottom elevation of the landfill subgrade will meet the minimum
requirement of four (4) feet above the seasonal high groundwater table and bedrock.

Harnett County Anderson Creek Landfill Facility Facility and Engineering Plan
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6.0  CONTAINMENTAND ENVIRONMENTAL CONTROL SYSTEMS

The following systems and elements are the basic containment and environmental controls for
the C&D landfill unit. Technical specifications and construction quality assurance requirements
can be found in Attachments C and D, respectively.

6.1 Landfill Subgrade and Perimeter Berms

The landfill subgrade elevations will be achieved by excavation or placement of
compacted structural fill (embankment]. During excavation, a determination of
unsuitable soils (i.e. soils which are too soft, wet, or organic) will be made. Where
unsuitable soils are found, the soils will be undercut and backfilled with structural fill.

In addition to providing the landfill subgrade in fill areas, structural fill will be used for
berm and roadway construction. Structural fill will consist of on site soils removed
during excavation of the landfill units or imported borrow soils, except that no CH, OL, or
OH soils will be allowed.

Per State rules, the upper 2 feet of the landfill subgrade must consist of SC, SM, ML, CL,

MH, or CH soils (per Unified Soil Classification System). Verification of this requirement
will be performed during construction.

6.2 Final Cover System

The final cover system for Phases I-1ll will consist of the following components (top-
down):

Regulatory Final Cover System (.0543 (c] (2)):

e an 18-inch thick vegetative soil layer; and

e an 18-inch thick soil liner with a hydraulic conductivity (k) of no more than 1 x
10-° cm/sec (“compacted soil barrier”).

OR

Alternative Final Cover System [(.0543 (c)(3)):

Top Slopes (Typically 5 to 8%]:
e a 24-inch thick vegetative soil layer;
e adrainage geocomposite (with drainage breaks);
e 3 30-mil textured LLDPE geomembrane or geosynthetic clay liner
(GCL); and
e a 12-inch thick intermediate cover layer.

Side Slopes (Typically 4H:1V]:
e a 24-inch thick vegetative soil layer.

Harnett County Anderson Creek Landfill Facility Facility and Engineering Plan
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7.0

The final cover system will be placed on prepared intermediate cover at a maximum
slope of 4H:1V. Surface water control devices and landfill gas (LFG] wells/vents will also
be incorporated into the final cover system. The final cover surface will be vegetated
upon completion of the final cover installation according to the project seeding
specifications.

A final cover infiltration analysis was performed to demonstrate that the proposed final
cover system allows less infiltration than the regulatory final cover system (see
Appendix A). Note that this permit application assumes the installation of the proposed
alternative final cover system.

An analysis of the final cover drainage layer (drainage geocomposite) is provided in
Appendix A. This analysis focused on determining the required transmissivity to
maintain the peak head within the drainage geocomposite. An analysis is also provided
in Appendix A which shows that the upper geotextile of the drainage geocomposite will
perform acceptably as a filter when covered with typical site soils.

6.3 Erosion and Sedimentation Control

Erosion and sedimentation control devices/measures are/will be designed and
maintained to manage the run-off generated by the 25-year 24-hour storm event and
conform to the requirements of the North Carolina Sedimentation Pollution Control Law
(15A, NCAC, 4).

6.4 Landfill Gas Control

The landfill gas (LFG) control system for the C&D landfill will consist of wells and/or
vents placed within the waste to capture the gas and passively vent the gas. Wells
and/or vents will be placed in conjunction with the final cover system.

6.5 Access and Roadways

The facility is accessed from Poplar Drive. A scale and a scale house are located near
this entrance. Drawing S1 (Existing Conditions) shows this infrastructure.

All-weather access to active areas as well as areas under intermediate cover will be
provided. Access roads into the landfill units will be provided where necessary.

SLOPE STABILITY AND SETTLEMENT

An evaluation of the veneer stability of the final cover system utilizing geosynthetics (top slopes)
as well as the slope stability of the overall waste mass of Phases I-Ill is addressed in Appendix
A. Additionally, an evaluation of foundation settlement is addressed in Appendix A. These
analyses indicate that the proposed landfill configuration will be stable and will satisfy
applicable regulatory criteria.

Harnett County Anderson Creek Landfill Facility Facility and Engineering Plan
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Table 1

Total Operating Capacity and Life Expectancy

Unit Area Capacity (See Note 1) Life Expectancy
(Ac.) (Years)
Gross Net
(CY) (Tons)
Phases | & Il (Filled) 7.5 477,217 1693665 |  -----
(as of June 17, 2014)
Phases | & Il - Remaining |  ----- 47,319 11,560 1.2
(See Note 2)

Phase IlIA 2.1 96,412 44,818 3.0
Phase IlIB 1.9 129,114 61,492 4.1
Phase IlIC 1.9 32,887 13,378 0.9
Phase IIID 1.6 49,455 22,146 1.5
Phasellle | = ----- 344,526 172,263 11.5
Phase IV 52.6 6,633,472 3,231,875 215.5

Totals: 67.6 7,810,402 3,726,897 237.7

Notes:

1. The net capacity is based on an assumed 10% periodic cover soil ratio and waste density of 0.5

tons/CY.

2. Life expectancy values are based on assumed average disposal rates of 10,000 tons/year (Phases
I/l Remaining) and 15,000 tons/year (Phases Ill and V) and are projected from June 17, 2014.

Harnett County Anderson Creek Landfill Facility

February 2015 (Revised: May 2015)

Facility and Engineering Plan
2.0 Facility Report Page 9




Table 2 Soil Summary
Quantity (CY)
Material
Phases |-l
(See Note 1) Phase Il Phase IV Total
Excavation |  ----- 107,584 558,599 666,183
Structural Fitllkw =~ | - (17,293) (193,848) (211,141)
Periodic Cover (2,312) (62,820) (646,375) (711,507)
Vegetative Soil Layer (24,200) (24,200) (169,723) (218,123)
Notes:
1. Quantities estimated from June 17, 2014 and include a footprint of 7.5 acres (Phases I-11], 7.5

acres (Phase Ill) and 52.6 acres (Phase V).

Harnett County Anderson Creek Landfill Facility

February 2015 (Revised: May 2015)

Facility and Engineering Plan
2.0 Facility Report Page 10
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Facility and Engineering Plan
Appendix A: Landfill Design Calculations

Table of Contents

1.0 Quantity Calculations
e Capacity Evaluation (Density & Life Calcs.) (Revised: April 2015)
e Earthwork Quantities (Revised: April 2015)

2.0 Final Cover Infiltration Analysis (Revised: May 2015

3.0 Final Cover Drainage Layer Analysis

4.0 Filter Geotextile Analysis - Final Cover System

5.0 Final Cover Veneer Stability Evaluation

6.0 Slope Stability Evaluation

7.0 Settlement Evaluation
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ADDRESS TEL WEB

S M |TH EA R D N E R 14 N. Boylan Avenue, Raleigh, NC 27603 919.828.0577 www.smithgardnerinc.com

PROJECT Harnett County AC C&D Landfill SHEET 1 OF 16 DATE 4/8/2015
COMPUTED BY PKS

SUBJECT Capacity Evaluation (Density & Life) JOB # HARNETT-AC-14-1 CHECKED BY

OBJECTIVE: To determine the capacity of landfill units. Also, to estimate the expected life of the landfill unit(s) given

the proposed contours and the anticipated waste loading rate(s). As part of the evaluation, an evalution or
estimate of waste density will be required based on the known or assumed percentage of periodic cover
soil.

ANALYSIS: The volumel(s) will be calculated by using AutoCAD. Alternatively, the volume(s) will be calculated by
taking cross sections of the landfill, using a planimeter to measure the area of the cross sections, and
using the average end area method.

SMITH GARDNER, INC.

HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls



PROJECT Harnett County Anderson Creek C&D Landfill SHEET 2/16
JOB # HARNETT-AC-14-1
SUBJECT Capacity Evaluation - Filling Rate & Density Calculations DATE 4/8/2015
COMPUTED BY PKS
CHECKED BY
Density and Filling Rate Calculations:
Quantity of Airspace Cumulative
Period of Interest Volume Waste Utilization Cumulative Periodic Cover Waste Waste Waste
Start End Total Time Filled Disposed Factor (AUF)* AUF** Assumed Volume Volume Density*** Density****
Date Date (years) (cy) (tons) (tons/cy) (tons/cy) % (cy) (cy) (tons/cy) (tons/cy)
4/1/1997 7/16/2013 16.30 461,978 161,032 0.349 0.349 15 69,297 392,681 0.410 0.410
7/17/2013 6/17/2014 0.92 15,239 8,333 0.547 0.355 10 1,524 13,715 0.608 0.417
Totals: 17.22 477,217 169,365 70,821 406,396
Current Cumulative AUF = 0.355 Current Cumulative Waste Density = 0.417
tons/cy tons/cy
Notes:
*Airspace Utilization Factor = (Tons of Waste Disposed)/(Volume Filled).
**Cumulative AUF = (Total Tons of Waste Disposed)/[Total Volume Filled).
***Waste Density = (Tons of Waste Disposed)/(Volume Filled - Volume of Periodic Cover).
****Cumulative Waste Density = (Total Tons of Waste Disposed)/(Total Volume Filled - Total Volume of Periodic Cover). SM ITH GA R [] N ER

SMITH GARDNER, INC. C&D - Fill & Density Calcs. HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls



PROJECT Harnett County Anderson Creek C&D Landfill

SUBJECT Capacity Evaluation - Phases | & Il Remaining

SHEET 3/16
JOB#  HARNETT-AC-14-1

DATE 4/8/2015
COMPUTED BY PKS
CHECKED BY

Volume Calculations:

Net [Waste) Capacity:

Life Expectancy Calculations:

2 feet

2 feet

Waste & Periodic Cover Parameters:

Airspace Utilization Factor (AUF) (tcy) =

Percentage of Periodic Cover = 10

Volume From AutoCAD (cy) =

Adjustment For Other Layers:

Adjustment For Other Layers:

Gross Capacity Remaining (Expansion Volume Plus Final Cover):

0.50 (From Filling Rate and Density Calcs.) (Conservative Based on Recent)

23,119 (June 17, 2014 Topo. to Top of Intermediate Cover Plus 916 CY
Addition due to As-Built Change - Ph. I/1l Extn.)

Area of Waste Footprint (Acres) = 7.5
Vegetative Soil Layer (CY) = 24,200
Sum (CY) = 24,200

Gross Capacity Remaining (CY) = 47,319

Area of Waste Footprint (Acres) =

Vegetative Soil Layer (CY) =

7.5

(24,200)

Sum (CY) =

Volume of Waste and Periodic Cover (cy) =

Volume of Periodic Cover (cy) =

(24,200)
23,119

(2,312)

Net (Waste) Capacity (tons) =

Start End Tons Total

Time Time Disposed Tons Remainder
2014.46 2015 5,400 5,400 6,160

2015 2015.62 5,702 11,102 458

Landfill Life Expectancy lyears) =

Based on 10,000 Tons per Year

August 2015

SMITH+GARDNER

SMITH GARDNER, INC.

C&D - Phases | & Il Remain

HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls



PROJECT Harnett County Anderson Creek C&D Landfill

SHEET 4/16
JOB#  HARNETT-AC-14-1

Gross Capacity [Volume Above Plus Final Cover):

Adjustment For Other Layers:

SUBJECT Capacity Evaluation - Phase IlIA DATE 4/8/2015
COMPUTED BY PKS
CHECKED BY
Waste & Periodic Cover Parameters:
Airspace Utilization Factor (AUF) (tcy) = 0.50 (From Filling Rate and Density Calcs.) (Conservative Based on Recent)
Percentage of Periodic Cover = 10
Volume Calculations:
Volume From AutoCAD (cy) = 89,636 (Subgrade to Top of Intermediate Cover)

Net [Waste) Capacity:

Adjustment For Other Layers:

Area of Waste Footprint (Acres) = 2.1
2 feet Vegetative Soil Layer (CY) = 6,776
Sum (CY) = 6,776

Gross Capacity [CY] = 96,412

Life Expectancy:

Annual Tons Disposed =

Area of Waste Footprint (Acres) = 2.1

2 feet Vegetative Soil Layer (CY) = (6,776)
Sum (CY) = (6,776)

Volume of Waste and Periodic Cover (cy)] = 89,636

Volume of Periodic Cover (cy) = (8,964)

Net (Waste) Capacity (tons] = 44,818

15,000

Life Expectancy [years) =

SMITH+GARDNER

SMITH GARDNER, INC. C&D - Phase llIA

HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls



PROJECT Harnett County Anderson Creek C&D Landfill

SUBJECT Capacity Evaluation - Phase I1IB

SHEET 5/16
JOB#  HARNETT-AC-14-1
DATE 4/8/2015
COMPUTED BY PKS
CHECKED BY

Waste & Periodic Cover Parameters:

Airspace Utilization Factor (AUF) (tcy) =
Percentage of Periodic Cover =

Volume Calculations:

Volume From AutoCAD (cy) =

Gross Capacity [Volume Above Plus Final Cover):

Adjustment For Other Layers:

2 feet

0.50 (From Filling Rate and Density Calcs.) (Conservative Based on Recent)
10

122,983 (Subgrade to Top of Intermediate Cover)

Net [Waste) Capacity:

Adjustment For Other Layers:

2 feet

Area of Waste Footprint (Acres) = 1.9
Vegetative Soil Layer (CY) = 6,131
Sum (CY) = 6,131

Gross Capacity [CY] = 129,114

Life Expectancy:

Area of Waste Footprint (Acres) = 1.9

Vegetative Soil Layer (CY) = (6,131)

Sum (CY) = (6,131)

Volume of Waste and Periodic Cover (cy)] = 122,983
Volume of Periodic Cover (cy) = (12,298)

Net (Waste) Capacity (tons) = 61,492

Annual Tons Disposed =

Life Expectancy [years) =

15,000

SMITH+GARDNER

SMITH GARDNER, INC.

C&D - Phase IlIB HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls



Gross Capacity [Volume Above Plus Final Cover):

Adjustment For Other Layers:

PROJECT Harnett County Anderson Creek C&D Landfill SHEET 6/16
JOB # HARNETT-AC-14-1

SUBJECT Capacity Evaluation - Phase IlIC DATE 4/8/2015

COMPUTED BY PKS

CHECKED BY
Waste & Periodic Cover Parameters:
Airspace Utilization Factor (AUF) (tcy) = 0.50 (From Filling Rate and Density Calcs.) (Conservative Based on Recent)
Percentage of Periodic Cover = 10
Volume Calculations:
Volume From AutoCAD (cy) = 26,756 (Subgrade to Top of Intermediate Cover)

Net [Waste) Capacity:

Adjustment For Other Layers:

Area of Waste Footprint (Acres) = 1.9
2 feet Vegetative Soil Layer (CY) = 6,131
Sum (CY) = 6,131

Gross Capacity [CY] = 32,887

Life Expectancy:

Annual Tons Disposed =

Area of Waste Footprint (Acres) = 1.9

2 feet Vegetative Soil Layer (CY) = (6,131)
Sum (CY) = (6,131)

Volume of Waste and Periodic Cover (cy)] = 26,756

Volume of Periodic Cover (cy) = (2,676)

Net (Waste) Capacity (tons] = 13,378

15,000

Life Expectancy lyears) =

SMITH+GARDNER

SMITH GARDNER, INC. C&D - Phase llIC

HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls



Gross Capacity [Volume Above Plus Final Cover):

Adjustment For Other Layers:

PROJECT Harnett County Anderson Creek C&D Landfill SHEET 7/16
JOB # HARNETT-AC-14-1

SUBJECT Capacity Evaluation - Phase Il1ID DATE 4/8/2015

COMPUTED BY PKS

CHECKED BY
Waste & Periodic Cover Parameters:
Airspace Utilization Factor (AUF) (tcy) = 0.50 (From Filling Rate and Density Calcs.) (Conservative Based on Recent)
Percentage of Periodic Cover = 10
Volume Calculations:
Volume From AutoCAD (cy) = 44,292 (Subgrade to Top of Intermediate Cover)

Net [Waste) Capacity:

Adjustment For Other Layers:

Area of Waste Footprint (Acres) = 1.6
2 feet Vegetative Soil Layer (CY) = 5,163
Sum (CY) = 5,163

Gross Capacity [CY) = 49,455

Life Expectancy:

Annual Tons Disposed =

Area of Waste Footprint (Acres) = 1.6

2 feet Vegetative Soil Layer (CY) = (5,163)
Sum (CY) = (5,163)

Volume of Waste and Periodic Cover (cy)] = 44,292

Volume of Periodic Cover (cy) = (4,429)

Net (Waste) Capacity (tons] = 22,146

15,000

Life Expectancy lyears) =|j|

SMITH+GARDNER

SMITH GARDNER, INC. C&D - Phase IIID

HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls



PROJECT Harnett County Anderson Creek C&D Landfill

SUBJECT Capacity Evaluation - Phase IIIE

SHEET 8/16
JOB#  HARNETT-AC-14-1
DATE 4/8/2015
COMPUTED BY PKS
CHECKED BY

Waste & Periodic Cover Parameters:

Airspace Utilization Factor (AUF) (tcy) =
Percentage of Periodic Cover =

Volume Calculations:

Volume From AutoCAD [cy) =

Gross Capacity [Volume Above Plus Final Cover):

Adjustment For Other Layers:

2 feet

0.50 (From Filling Rate and Density Calcs.) (Conservative Based on Recent)
10

344,526 (Phase IIID to Top of Intermediate Cover)

Net [Waste) Capacity:

Adjustment For Other Layers:

2 feet

Area of Waste Footprint (Acres) = 0 Gross Capacity of Phases IlIA - IlID
Accounts for all of Phase Ill
Vegetative Soil Layer (CY) = 0
Sum (CY) = 0

Gross Capacity [CY] = 344,526

Life Expectancy:

Annual

Area of Waste Footprint (Acres) = 0 See Above
Vegetative Soil Layer (CY) = 0
Sum (CY) = 0
Volume of Waste and Periodic Cover (cy)] = 344,526
Volume of Periodic Cover (cy) = (34,453)

Net (Waste) Capacity (tons) = 172,263

Life Expectancy lyears) =|j|

Tons Disposed = 15,000

SMITH+GARDNER

SMITH GARDNER, INC.

C&D - Phase llIE HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls



PROJECT Harnett County Anderson Creek C&D Landfill

SUBJECT Capacity Evaluation - Phase IV

SHEET 9/16
JOB#  HARNETT-AC-14-1
DATE 4/8/2015
COMPUTED BY PKS
CHECKED BY

Waste & Periodic Cover Parameters:

Airspace Utilization Factor (AUF) (tcy) =
Percentage of Periodic Cover =

Volume Calculations:

Volume From AutoCAD (cy) =

Gross Capacity [Volume Above Plus Final Cover):

Adjustment For Other Layers:

2 feet

0.50 (From Filling Rate and Density Calcs.) (Conservative Based on Recent)
10

6,463,749 (Subgrade to Top of Intermediate Cover Minus Gross Capacity of
Phases I/l and I11)

Net [Waste) Capacity:

Adjustment For Other Layers:

2 feet

Area of Waste Footprint (Acres) = 52.6
Vegetative Soil Layer (CY) = 169,723
Sum (CY) = 169,723

Gross Capacity [CY] = 6,633,472

Life Expectancy:

Area of Waste Footprint (Acres) = 52.6

Vegetative Soil Layer (CY) = (169,723)

Sum (CY) = (169,723)

Volume of Waste and Periodic Cover (cyl] = 6,463,749
Volume of Periodic Cover (cy) = (646,375)

Net (Waste) Capacity (tons) = 3,231,875

Annual Tons Disposed =

Life Expectancy lyears) = 215.5

15,000

SMITH+GARDNER

SMITH GARDNER, INC.

C&D - Phase IV HC AC CAPACITY LF DENSITY & LIFE 2014R1 04-15.xls
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Base Surface

Comparison Surface FCVR

1,253.40 Cu. Yd.

Cut volume (unadjusted)
Fill volume (unadjusted)
Net volume (unadjusted)

23,456.48 Cu. Yd.

22,203.08 Cu. Yd.<Fill>




TOPO—COMPOSITE-100814-PH3 PASTE

Base Surface

Comparison Surface PH3A-ALT-TOW

27.98 Cu. Yd.

Cut volume (unadjusted)
Fill volume (unadjusted)
Net volume (unadjusted)

89,663.59 Cu. Yd.

89,635.61 Cu. Yd.<Fill>




TOPO—COMPOSITE-100814-PH3 PASTE

Base Surface

Comparison Surface PH3B-ALT-TOW

57.40 Cu. Yd.

Cut volume (unadjusted)
Fill volume (unadjusted)
Net volume (unadjusted)

212,676.45 Cu. Yd.

212,619.05 Cu. Yd.<Fill>




TOPO—-COMPOSITE-100814-PH3 PASTE

Base Surface

Comparison Surface PH3C—ALT-TOW

53.00 Cu. Yd.

Cut volume (unadjusted)
Fill volume (unadjusted)
Net volume (unadjusted)

239,427.90 Cu. Yd.

239,374.90 Cu. Yd.<Fill>
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455,042.34 Cu. Yd.<Cut>

666,182.84 Cu. Yd.
211,140.50 Cu. Yd.

TOPO-COMPOSITE-100814
Comparison Surface PHASE 3-4 SGRD
Cut volume (unadjusted)
Fill volume (unadjusted)
Net volume (unadjusted)

Base Surface

Volume
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ADDRESS TEL WEB
CMITU. . PADRNNED
JIVITITT URANUINLIV | 14N Boylan Avenue, Raleigh, NC 27603 | 919.828.0577 www.smithgardnerinc.com
PROJECT Harnett County AC C&DLF SHEET 1 OF 4 DATE 4/9/2015
COMPUTED BY PKS
SUBJECT Earthwork Quantities JOB # HARNETT-AC-14-1 CHECKED BY
OBJECTIVE: To determine the earthwork and related material quantities associated with the construction and operation
of the landfill.
ANALYSIS: The volumes of each material were calculated by taking design thicknesses and/or cross sections and

multiplying by design areas and/or lengths. Areas and lengths were determined using AutoCAD, a
planimeter, and/or direct measurement.

SMITH GARDNER, INC. EARTHWORK SG R1 04-15.xls



PROJECT Harnett County AC C&DLF

SHEET

SUBJECT Earthwork Quantities - Summary

DATE

COMPUTED BY
CHECKED BY

JOB # HARNETT-AC-14-1

2/4

4/9/2015
PKS

Landfill Unit Area General Earthwork Periodic Cover Vegetative Soil
(Acres) Cut (CY) Fill [CY) (e Layer (CY)
Phases | & Il 75 | - | - 2,312 24,200
Phase Il 7.5 107,584 17,293 62,820 24,200
Phase IV 52.6 558,599 193,848 646,375 169,723
Totals (CY] = 67.6 666,183 211,141 711,507 218,123
Location (On-Site/Off-Site): On-Site On-Site On-Site On-Site
On-Site Soil Balance Through Phase Il (CY) = (23,241)
On-Site Soil Balance Through Phase IV (CY) = (474,588)

SMITH-+GARDNER

SMITH GARDNER, INC.

Summary

EARTHWORK SG R1 04-15.xls
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455,042.34 Cu. Yd.<Cut>

666,182.84 Cu. Yd.
211,140.50 Cu. Yd.

TOPO-COMPOSITE-100814
Comparison Surface PHASE 3-4 SGRD
Cut volume (unadjusted)
Fill volume (unadjusted)
Net volume (unadjusted)

Base Surface

Volume



RESULTS:

ADDRESS TEL WEB
CMITU. . ~PADNMNED
SIVIEETT T UANINUINEIV | 14N Boylan Avenue, Raleigh, NC 27603 | 919.828.0577 www.smithgardnerinc.com
PROJECT Harnett County - ACLF - Ph. I-1ll SHEET 1 OF 18 DATE 5/11/2015
COMPUTED BY PKS
SUBJECT Final Cover Infiltration Analysis JOB # HARNETT-AC-14-1 CHECKED BY
OBJECTIVE: To determine the expected average annual infiltration into the landfill through the proposed final cover
system. In that the proposed final cover system is an alternate system to the regulatory final cover, the
infiltration through the proposed system is compared to the infiltration through the regulatory system.
Use the EPA HELP Model in the analysis.
REFERENCES: Berger, Klaus (2011), “Engineering Documentation for HELP 3.90D - Enhancements Compared to HELP
3.07," Institute of Soil Science, University of Hamburg, Hamburg, Germany.
Schroeder, P.R., Lloyd, C.M., et. al, (1994), “The Hydrologic Evaluation of Landfill Performance (HELP)
Model - User’s Guide for Version 3,” EPA/600/9-94/168a, USEPA Risk Reduction Laboratory, Cincinnati,
Ohio.
Schroeder, P.R., Lloyd, C.M., et. al, (1994), “The Hydrologic Evaluation of Landfill Performance (HELP)
Model - Engineering Documentation for Version 3,” EPA/600/9-94/168b, USEPA Risk Reduction
Laboratory, Cincinnati, Ohio.
ANALYSIS:

Final Cover Systems Analyzed:

1A. Proposed Final Cover System (Top Slopes - 5 to 10%): (Top Down)
A. 24 inches Vegetative Soil Layer
B. Drainage Geocomposite
C. 30 mil Textured LLDPE Geomembrane or Geosynthetic Clay Liner (GCL)
D. 12inches Intermediate Cover
1B. Proposed Final Cover System (Side Slopes - 3 or 4H:1V):
A. 24 inches Vegetative Soil Layer

2. Regulatory Final Cover System: (Top Down)

A. 18 inches Vegetative Soil Layer
B. 18inches Compacted Soil Barrier (k =1 x 107 cm/sec)
C. 12inches Intermediate Cover

Slope of Final Cover| Average Annual
Case System (%) Infiltration (inches)
1A-1 (GM) 5 0.004
1A-2 (GCL) 5 0.03
1B (Soil) 25 11.9
2A (RMC) 5 12.2
2B (RMC) 25 12.2

The results show that the proposed final cover system allows less infiltration than the regulatory final
cover system. HELP Model runs are attached.

SMITH GARDNER, INC.

FCS HELP SG.xls
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*%k

*%k

x* HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ikl
E E
kel HELP Version 3.90 D (10. August 2011) **
*x developed at *x
*x Institute of Soil Science, University of Hamburg, Germany *x
el based on *x
el US HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
el DEVELOPED BY ENVIRONMENTAL LABORATORY *x
xx USAE WATERWAYS EXPERIMENT STATION *x
el FOR USEPA RISK REDUCTION ENGINEERING LABORATORY il
Kk *x
E ks
TIME: 12.29 DATE: 1.03.2015

PRECIPITATION DATA FILE: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d4

TEMPERATURE DATA FILE: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d7

SOLAR RADIATION DATA FILE: C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d13

EVAPOTRANSPIRATION DATA F. 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d11

SOIL AND DESIGN DATA FILE 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\HCACLFC1A1.d10
OUTPUT DATA FILE: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\HCACLFC1Al.out

TITLE: Harnett County ACLF - Case 1A-1 (GM - Top Slopes)

WEATHER DATA SOURCES

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

20f18
NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES CELSIUS)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.2 5.3 9.6 15.3 19.6 23.3
25.4 25.0 21.7 15.4 10.0 5.6

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.87 DEGREES

LAYER DATA 1

VALID FOR 20 YEARS

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

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 7

24.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL

INITIAL SOIL WATER CONTENT 0.2572 VOL/VOL

EFFECTIVE SAT. HYD. CONDUCT. 0.5200E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

LAYER 2

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20
= 0.25 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0190 VOL/VOL
10.00 CM/SEC
5.00 PERCENT
100.0 FEET

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CONDUCT.
SLOPE

DRAINAGE LENGTH



THICKNESS
EFFECTIVE
FML P INHOL|
FML INSTAL
FML PLACEM

THICKNESS
POROSITY

FIELD CAPACITY

WILTING PO
INITIAL SO
EFFECTIVE

LAYER

3

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36

SAT. HYD. CONDUCT.
E DENSITY

LATION DEFECTS
ENT QUALITY

3 -

0.03 INCHES
0.4000E-12 CM/SEC
1.00  HOLES/ACRE
8.00 HOLES/ACRE
GOOD

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 7

INT
IL WATER CONTENT
SAT. HYD. CONDUCT.

12.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL
0.2220 VOL/VOL
0.5200E-03 CM/SEC
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EVAPOTRANSPIRATION DATA

1

VALID FOR 20

YEARS

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 1

VALID FOR 20 YEARS

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 5.%
AND A SLOPE LENGTH OF 100. FEET.

SCS RUNOFF CU
FRACTION OF Al

AREA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE Z
INITIAL WATER

RVE NUMBER
REA ALLOWING RUNOFF

ONE DEPTH
IN EVAPORATIVE ZONE

76.72
100.0 PERCENT
1.000 ACRES

UPPER LIMIT OF EVAPORATIVE STORAGE
FIELD CAPACITY OF EVAPORATIVE ZONE
LOWER LIMIT OF EVAPORATIVE STORAGE
SOIL EVAPORATION ZONE DEPTH

INITIAL SNOW WATER

INITIAL INTERCEPTION WATER
INITIAL WATER IN LAYER MATERIALS

TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

20.0 INCHES
5.006 INCHES
9.460 INCHES
4.440 INCHES
2.080 INCHES

17.533 INCHES
0.000 INCHES
0.000 INCHES
8.843 INCHES
8.843 INCHES
0.00 INCHES/YEAR

RALEIGH NORTH CAROLINA
STATION LATITUDE = 35.87 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.0 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.0 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.0 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.0 %
FINAL WATER STORAGE AT END OF YEAR 20
LAYER (INCHES) (VOL/VOL)
1 6.4807 0.2700
2 0.0067 0.0267
3 0.0000 0.0000
4 2.6640 0.2220
TOTAL WATER IN LAYERS 9.151
SNOW WATER 0.000
INTERCEPTION WATER 0.000
TOTAL FINAL WATER 9.151




PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)
PRECIPITATION 5.22 18948.600
RUNOFF 1.640 5953.2529
DRAINAGE COLLECTED FROM LAYER 2 1.70283 6181.25830
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.000288 1.04613
AVERAGE HEAD ON TOP OF LAYER 3 0.060
MAXIMUM HEAD ON TOP OF LAYER 3 0.119
LOCATION OF MAXIMUM HEAD IN LAYER 2

(DISTANCE FROM DRAIN) 0.8 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000288 1.04613
SNOW WATER 2.50 9076.1426
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3755
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1040

***  Maximum heads are computed using McEnroe®s equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

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

TOTALS 3.54 2.91 3.75 2.23 4.24 3.77
4.33 5.31 2.39 2.98 2.77 2.85
STD. DEVIATIONS 1.98 1.21 1.50 1.63 2.19 2.07

RUNOFF
TOTALS 0.055
0.014
STD. DEVIATIONS 0.111
0.047

POTENTIAL EVAPOTRANSP IRATION

TOTALS 1.886
6.899
STD. DEVIATIONS 0.153
0.320

ACTUAL EVAPOTRANSPIRATION

TOTALS 1.277
3.879
STD. DEVIATIONS 0.143
1.368

0.008
0.144

0.035
0.437

2.137
6.009

0.203
0.304

1.583
3.922

0.268
1.087

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 2.3119
0.1408
STD. DEVIATIONS 1.6199
0.3342

PERCOLATION/LEAKAGE THROUGH LAYER

1.4948
0.8049

1.0056
2.0219

3

TOTALS 0.0008
0.0001
STD. DEVIATIONS 0.0004
0.0001

PERCOLATION/LEAKAGE THROUGH LAYER

0.0005
0.0002

0.0003
0.0005

TOTALS 0.0008
0.0001
STD. DEVIATIONS 0.0004
0.0001

0.0005
0.0002

0.0003
0.0005

0.009
0.023

0.028
0.087

3.599
4.614

0.283
0.314

2.405
2.018

0.394
0.807

1.4432
0.4706

1.1709
0.9780

0.0005
0.0002

0.0003
0.0003

0.0005
0.0002

0.0003
0.0003

0.004
0.033

0.017
0.079

4.951
3.366

0.308
0.235

2.210
1.222

0.859
0.382

0.8035
0.6438

0.7924
0.9477

0.0003
0.0002

0.0002
0.0003

0.0003
0.0002

0.0002
0.0003
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0.063
0.014

0.155
0.028

6.322
2.215

0.266
0.161

4.557
1.139

0.739
0.270

0.7113
1.2724

1.1345
1.4077

0.0002
0.0004

0.0003
0.0004

0.0002
0.0004

0.0003
0.0004

0.015
0.011

0.036
0.033

6.982
1.584

0.310
0.117

3.670
1.007

1.680
0.161

0.1405
1.5357

0.3246
1.0887

0.0001
0.0005

0.0001
0.0003

0.0001
0.0005

0.0001
0.0003



AVERAGES 0.0026 0.0019 0.0016 0.0009 0.0008 0.0002
0.0002 0.0009 0.0006 0.0007 0.0015 0.0018
STD. DEVIATIONS 0.0018 0.0012 0.0013 0.0009 0.0013 0.0004
0.0004 0.0023 0.0012 0.0011 0.0017 0.0012
AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20
INCHES CU. FEET PERCENT
PRECIPITATION 41.08 ( 8.075) 149102.3 100.00
RUNOFF 0.394 ( 0.6000) 1429.93 0.959
POTENTIAL EVAPOTRANSPIRATION  50.564 ( 0.8460) 183547.44
ACTUAL EVAPOTRANSPIRATION 28.888 ( 3.2880) 104864.03 70.330
LATERAL DRAINAGE COLLECTED 11.77341 ( 5.90354) 42737.492  28.66321
FROM LAYER 2
PERCOLATION/LEAKAGE THROUGH 0.00406 ( 0.00159) 14.721 0.00987
LAYER 3
AVERAGE HEAD ON TOP 0.001 [¢ 0.001)
OF LAYER 3
PERCOLATION/LEAKAGE THROUGH 0.00406 ( 0.00159) 14.721 0.00987
LAYER 4
CHANGE IN WATER STORAGE 0.015 ( 0.8124) 56.05 0.038
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x* HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ikl
E E
kel HELP Version 3.90 D (10. August 2011) **
*x developed at *x
*x Institute of Soil Science, University of Hamburg, Germany *x
el based on *x
el US HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
el DEVELOPED BY ENVIRONMENTAL LABORATORY *x
xx USAE WATERWAYS EXPERIMENT STATION *x
el FOR USEPA RISK REDUCTION ENGINEERING LABORATORY il
Kk *x
E ks
TIME: 12.30 DATE: 1.03.2015

PRECIPITATION DATA FILE: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d4

TEMPERATURE DATA FILE: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d7

SOLAR RADIATION DATA FILE: C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d13

EVAPOTRANSPIRATION DATA F. 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d11

SOIL AND DESIGN DATA FILE 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\HCACLFC1A2.d10
OUTPUT DATA FILE: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\HCACLFC1A2_out

TITLE: Harnett County ACLF - Case 1A-2 (GCL - Top Slopes)

WEATHER DATA SOURCES

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

6 of 18
NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES CELSIUS)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.2 5.3 9.6 15.3 19.6 23.3
25.4 25.0 21.7 15.4 10.0 5.6

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.87 DEGREES

LAYER DATA 1

VALID FOR 20 YEARS

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

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 7

24.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL

INITIAL SOIL WATER CONTENT 0.2572 VOL/VOL

EFFECTIVE SAT. HYD. CONDUCT. 0.5200E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

LAYER 2

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20
= 0.25 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0190 VOL/VOL
10.00 CM/SEC
5.00 PERCENT
100.0 FEET

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CONDUCT.
SLOPE

DRAINAGE LENGTH



LAYER 3

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

= 0.25 INCHES
0.7500 VOL/VOL
0.7470 VOL/VOL
0.4000 VOL/VOL
0.7500 VOL/VOL
0.5000E-08 CM/SEC

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CONDUCT.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 7

12.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL
0.2220 VOL/VOL
0.5200E-03 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CONDUCT.
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EVAPOTRANSPIRATION DATA

1

NOTE:

VALID FOR 20 YEARS

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 1

VALID FOR 20 YEARS

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 5.%
AND A SLOPE LENGTH OF 100. FEET.

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
FIELD CAPACITY OF EVAPORATIVE ZONE
LOWER LIMIT OF EVAPORATIVE STORAGE
SOIL EVAPORATION ZONE DEPTH
INITIAL SNOW WATER

INITIAL INTERCEPTION WATER

INITIAL WATER IN LAYER MATERIALS 9.030 INCHES
TOTAL INITIAL WATER 9.030 INCHES
TOTAL SUBSURFACE INFLOW 0.00 INCHES/YEAR

76.72
100.0 PERCENT
1.000 ACRES
20.0 INCHES
5.006 [INCHES
9.460 INCHES
INCHES
2.080 INCHES
17.533 INCHES
0.000 INCHES
0.000 INCHES

L 1 A 1 B 1
N
N
i
o

RALEIGH NORTH CAROLINA
STATION LATITUDE = 35.87 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.0 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.0 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.0 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.0 %
FINAL WATER STORAGE AT END OF YEAR 20
LAYER (INCHES) (VOL/VOL)
1 6.4807 0.2700
2 0.0067 0.0267
3 0.1875 0.7500
4 2.6640 0.2220
TOTAL WATER IN LAYERS 9.339
SNOW WATER 0.000
INTERCEPTION WATER 0.000
TOTAL FINAL WATER 9.339




PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)
PRECIPITATION 5.22 18948.600
RUNOFF 1.640 5953.2529
DRAINAGE COLLECTED FROM LAYER 2 1.70292 6181.58545
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.000211 0.76610
AVERAGE HEAD ON TOP OF LAYER 3 0.060
MAXIMUM HEAD ON TOP OF LAYER 3 0.119
LOCATION OF MAXIMUM HEAD IN LAYER 2

(DISTANCE FROM DRAIN) 0.7 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000211 0.76610
SNOW WATER 2.50 9076.1426
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3755
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1040

***  Maximum heads are computed using McEnroe®s equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

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

TOTALS 3.54 2.91 3.75 2.23 4.24 3.77
4.33 5.31 2.39 2.98 2.77 2.85
STD. DEVIATIONS 1.98 1.21 1.50 1.63 2.19 2.07

RUNOFF
TOTALS 0.055
0.014
STD. DEVIATIONS 0.111
0.047

POTENTIAL EVAPOTRANSPIRATION

TOTALS 1.886
6.899
STD. DEVIATIONS 0.153
0.320

ACTUAL EVAPOTRANSPIRATION

TOTALS 1.277
3.879
STD. DEVIATIONS 0.143
1.368

0.008
0.144

0.035
0.437

2.137
6.009

0.203
0.304

1.583
3.922

0.268
1.087

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 2.3076
0.1401
STD. DEVIATIONS 1.6201
0.3330

PERCOLATION/LEAKAGE THROUGH LAYER

1.4912
0.8042

1.0055
2.0211

3

TOTALS 0.0050
0.0007
STD. DEVIATIONS 0.0005
0.0014

PERCOLATION/LEAKAGE THROUGH LAYER

0.0042
0.0009

0.0011
0.0017

TOTALS 0.0050
0.0007
STD. DEVIATIONS 0.0005
0.0014

0.0042
0.0009

0.0011
0.0017

0.009
0.023

0.028
0.087

3.599
4.614

0.283
0.314

2.405
2.018

0.394
0.807

1.4393
0.4690

1.1705
0.9766

0.0045
0.0017

0.0013
0.0023

0.0045
0.0017

0.0013
0.0023

0.004
0.033

0.017
0.079

4.951
3.366

0.308
0.235

2.210
1.222

0.859
0.382

0.7997
0.6424

0.7921
0.9468

0.0041
0.0017

0.0013
0.0018

0.0041
0.0017

0.0013
0.0018
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0.063
0.014

0.155
0.028

6.322
2.215

0.266
0.161

4.557
1.139

0.739
0.270

0.7094
1.2696

1.1337
1.4068

0.0022
0.0032

0.0020
0.0021

0.0022
0.0032

0.0020
0.0021

0.015
0.011

0.036
0.033

6.982
1.584

0.310
0.117

3.670
1.007

1.680
0.161

0.1396
1.5318

0.3233
1.0884

0.0010
0.0044

0.0016
0.0013

0.0010
0.0044

0.0016
0.0013



DAILY AVERAGE HEAD ON TOP OF LAYER 3
AVERAGES 0.0026 0.0019 0.0016 0.0009 0.0008 0.0002
0.0002 0.0009 0.0006 0.0007 0.0015 0.0017
STD. DEVIATIONS 0.0018 0.0012 0.0013 0.0009 0.0013 0.0004
0.0004 0.0023 0.0012 0.0011 0.0017 0.0012
AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20
INCHES CU. FEET PERCENT
PRECIPITATION 41.08 ( 8.075) 149102.3 100.00
RUNOFF 0.394 ( 0.6000) 1429.93 0.959
POTENTIAL EVAPOTRANSPIRATION  50.564 ( 0.8460) 183547.44
ACTUAL EVAPOTRANSPIRATION 28.888 ( 3.2880) 104864.03 70.330
LATERAL DRAINAGE COLLECTED 11.74389 ( 5.89945) 42630.320 28.59133
FROM LAYER 2
PERCOLATION/LEAKAGE THROUGH 0.03358 ( 0.00730) 121.897 0.08175
LAYER 3
AVERAGE HEAD ON TOP 0.001 [¢ 0.001)
OF LAYER 3
PERCOLATION/LEAKAGE THROUGH 0.03358 ( 0.00730) 121.897 0.08175
LAYER 4
CHANGE IN WATER STORAGE 0.015 ( 0.8124) 56.05 0.038
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP Version 3.90 D (10. August 2011)
developed at
Institute of Soil Science, University of Hamburg, Germany
based on
US HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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TIME:

PRECIPITATION DATA FILE:

12.31 DATE: 1.03.2015

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d4

TEMPERATURE DATA FILE:

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d7

SOLAR RADIATION DATA FILE:

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d13
EVAPOTRANSPIRATION DATA F. 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d11
SOIL AND DESIGN DATA FILE 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\HCACLFC1B.d10

OUTPUT DATA FILE:

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\HCACLFC1AB.out

TITLE: Harnett County ACLF - Case 1B (Soil - Side Slopes)

WEATHER DATA SOURCES

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
3.55 3.43 3.69 2.91 3.67 3.66
4.38 4.44 3.29 2.73 2.87 3.14

10 of 18
NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES CELSIUS)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.2 5.3 9.6 15.3 19.6 23.3
25.4 25.0 21.7 15.4 10.0 5.6

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.87 DEGREES

LAYER DATA 1

VALID FOR 20 YEARS

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 7

24.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL

INITIAL SOIL WATER CONTENT 0.2547 VOL/VOL

EFFECTIVE SAT. HYD. CONDUCT. 0.5200E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 1

VALID FOR 20 YEARS

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 25.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER = 76.87

FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
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INITIAL WATER IN EVAPORATIVE ZONE = 4.960 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 9.460 INCHES
FIELD CAPACITY OF EVAPORATIVE ZONE = 4.440 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 2.080 INCHES
SOIL EVAPORATION ZONE DEPTH = 17.533 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL INTERCEPTION WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 6.113 INCHES
TOTAL INITIAL WATER = 6.113 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
EVAPOTRANSPIRATION DATA 1
VALID FOR 20 YEARS
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA
STATION LATITUDE = 35.87 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.0 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.0 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.0 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.0 %

PEAK DAILY VALUES FOR YEARS

1 THROUGH 20

PRECIPITATION

RUNOFF

PERCOLATION/LEAKAGE THROUGH LAYER 1
SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

(INCHES) (CU. FT.)

5.22 18948.600

1.610 5843.3662

2.373388 8615.39941

2.50 9076.1426
0.3533

0.1040

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

1 THROUGH 20

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)
1 6.3537 0.2647
TOTAL WATER IN LAYERS 6.354
SNOW WATER 0.000
INTERCEPTION WATER 0.000
TOTAL FINAL WATER 6.354

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

TOTALS 3.54 2.91
4.33 5.31
STD. DEVIATIONS 1.98 1.21
1.94 3.75
RUNOFF
TOTALS 0.048 0.008
0.014 0.136
STD. DEVIATIONS 0.101 0.033
0.047 0.417
POTENTIAL EVAPOTRANSP IRATION
TOTALS 1.886 2.137
6.899 6.009
STD. DEVIATIONS 0.153 0.203
0.320 0.304

0.005
0.021

0.015
0.080

3.599
4.614

0.283
0.314

0.003
0.029

0.012
0.072

4.951
3.366

0.308
0.235

0.061
0.014

0.148
0.027

6.322
2.215

0.266
0.161

0.015
0.011

0.036
0.033

6.982
1.584

0.310
0.117



12 of 18
ACTUAL EVAPOTRANSPIRATION

TOTALS 1.278 1.586 2.399 2.240 4.468 3.611
3.884 3.927 2.019 1.228 1.143 1.009

STD. DEVIATIONS 0.144 0.268 0.401 0.849 0.766 1.682
1.372 1.101 0.825 0.382 0.271 0.160

PERCOLATION/LEAKAGE THROUGH LAYER 1

TOTALS 2.3424 1.4659 1.4507 0.7938 0.7587 0.1432
0.1431 0.8540 0.4376 0.7184 1.3201 1.4793

STD. DEVIATIONS 1.7460 1.0017 1.1760 0.8465 1.2158 0.3355
0.3239 2.0738 0.9181 1.0142 1.5018 1.0006

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

INCHES CU. FEET PERCENT
PRECIPITATION 41.08 ( 8.075) 149102.3 100.00
RUNOFF 0.364 ( 0.5552) 1322.86 0.887
POTENTIAL EVAPOTRANSPIRATION 50.564 ( 0.8460) 183547.44
ACTUAL EVAPOTRANSPIRATION 28.791 ( 3.2716) 104512.73 70.095
PERCOLATION/LEAKAGE THROUGH 11.90714 ( 5.91780) 43222.926 28.98878

LAYER 1

CHANGE IN WATER STORAGE 0.012 ( 0.8130) 43.72 0.029
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP Version 3.90 D (10. August 2011)
developed at
Institute of Soil Science, University of Hamburg, Germany
based on
US HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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TIME:

PRECIPITATION DATA FILE:

9.52 DATE: 11.05.2015

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d4

TEMPERATURE DATA FILE:

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d7
SOLAR RADIATION DATA FILE: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d13
EVAPOTRANSPIRATION DATA F. 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d11
SOIL AND DESIGN DATA FILE 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\HCACLFC2A.d10

OUTPUT DATA FILE:

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\HCACLFC2A.out

TITLE: Harnett County ACLF - Case 2A (RMC - Top Slopes)

WEATHER DATA SOURCES

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

13 of 18
NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES CELSIUS)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.2 5.3 9.6 15.3 19.6 23.3
25.4 25.0 21.7 15.4 10.0 5.6

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.87 DEGREES

LAYER DATA 1

VALID FOR 20 YEARS

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

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 7

18.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL

INITIAL SOIL WATER CONTENT 0.2361 VOL/VOL

EFFECTIVE SAT. HYD. CONDUCT. 0.5200E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

LAYER 2

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 15

18.00 INCHES
0.4750 VOL/VOL
0.3780 VOL/VOL
0.2650 VOL/VOL
0.4750 VOL/VOL
0.1000E-04 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CONDUCT.



LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CONDUCT.

12.00

7

INCHES

0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL
0.2906 VOL/VOL
0.5200E-03 CM/SEC

14 of 18

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 1

VALID FOR 20 YEARS

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 5.%
AND A SLOPE LENGTH OF 100. FEET.

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
FIELD CAPACITY OF EVAPORATIVE ZONE
LOWER LIMIT OF EVAPORATIVE STORAGE
SOIL EVAPORATION ZONE DEPTH
INITIAL SNOW WATER

INITIAL INTERCEPTION WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

72
0
000 ACRES
0

PERCENT

INCHES

.250 INCHES
8.514 INCHES
3.996 INCHES

1.872 INCHES
17.533 INCHES

0.000 [INCHES
0.000 INCHES

16.287 INCHES
16.287 INCHES

INCHES/YEAR

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES)
1 4.3451
2 8.5500
3 3.5483
TOTAL WATER IN LAYERS 16.443
SNOW WATER 0.000
INTERCEPTION WATER 0.000
TOTAL FINAL WATER 16.443

(VOL/VOL)

EVAPOTRANSPIRATION DATA 1

VALID FOR 20 YEARS

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

RALEIGH
STATION LATITUDE
MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED

AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NORTH CAROLINA

35.87 DEGREES
2.00
86
310
18.0 INCHES
7.70 MPH
66.0 %
70.0 %
78.0 %
72.0 %

PEAK DAILY VALUES FOR YEARS

1 THROUGH 20

PRECIPITATION

RUNOFF

PERCOLATION/LEAKAGE THROUGH LAYER
AVERAGE HEAD ON TOP OF LAYER 2
PERCOLATION/LEAKAGE THROUGH LAYER
SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

(INCHES) (CU. FT.)
5.22 18948.600
1.544 5604.9766
0.602221 2186.06396

13.868
0.586783 2130.02393
2.50 9076.1426

0.4340
0.1040

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

1 THROUGH 20

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

TOTALS 3.54 2.91
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STD. DEVIATIONS 1.98 1.21 1.50 1.63 2.19 2.07
1.94 3.75 1.64 2.03 1.68 0.88 AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20
RUNOFF
—————— INCHES CU. FEET PERCENT
TOTALS 0.047 0.008 0.006 0.003 0.059 0.015
0.013 0.137 0.021 0.028 0.013 0.011 PRECIPITATION 41.08 ( 8.075) 149102.3 100.00
STD. DEVIATIONS 0.098 0.033 0.017 0.013 0.144 0.034 RUNOFF 0.359 ( 0.5491) 1304.41 0.875
0.046 0.415 0.080 0.070 0.025 0.033
POTENTIAL EVAPOTRANSP IRATION 50.564 ( 0.8460) 183547.44
POTENTIAL EVAPOTRANSP IRATION
——————— ACTUAL EVAPOTRANSPIRATION 28.514 ( 3.2480) 103506.38 69.420
TOTALS 1.886 2.137 3.599 4.951 6.322 6.982
6.899 6.009 4.614 3.366 2.215 1.584 PERCOLATION/LEAKAGE THROUGH 12.19674 ( 5.89054) 44274 .156 29.69382
LAYER 2
STD. DEVIATIONS 0.153 0.203 0.283 0.308 0.266 0.310
0.320 0.304 0.314 0.235 0.161 0.117 AVERAGE HEAD ON TOP 0.144 C 0.157)
OF LAYER 2
ACTUAL EVAPOTRANSPIRATION
——————— PERCOLATION/LEAKAGE THROUGH 12.19370 ( 5.93183) 44263.121 29.68642
TOTALS 1.278 1.585 2.408 2.237 4.288 3.519 LAYER 3
3.856 3.933 2.007 1.243 1.151 1.009
CHANGE IN WATER STORAGE 0.008 ( 0.8317) 28.34 0.019
STD. DEVIATIONS 0.148 0.268 0.392 0.845 0.841 1.655

1.382 1.113 0.869 0.422 0.277 0.159

PERCOLATION/LEAKAGE THROUGH LAYER 2

TOTALS 2.1860 1.5906 1.3587 0.6024 0.7378 0.1859
0.1812 0.9767 0.4589 0.8703 1.4153 1.6330

STD. DEVIATIONS 1.7562 1.1349 1.1647 0.8952 1.3349 0.4119
0.3922 2.0582 0.8121 1.1865 1.4457 1.0811

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 2.2642 1.5296 1.5044 0.8635 0.8077 0.2380
0.1915 0.7544 0.6329 0.6706 1.1908 1.5461

STD. DEVIATIONS 1.5248 1.0815 1.1374 0.7754 1.1336 0.3880
0.3537 1.8223 1.1595 0.9246 1.2912 1.1865

AVERAGES 0.3450 0.1426 0.1451 0.0574 0.1413 0.0159
0.0067 0.3385 0.0914 0.1233 0.1737 0.1489

STD. DEVIATIONS 0.4811 0.1615 0.2665 0.1541 0.3146 0.0525
0.0201 0.9498 0.3021 0.2917 0.3952 0.2135
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP Version 3.90 D (10. August 2011)
developed at
Institute of Soil Science, University of Hamburg, Germany
based on
US HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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TIME:

PRECIPITATION DATA FILE:

9.58 DATE: 11.05.2015

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d4

TEMPERATURE DATA FILE:

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\RaleighNC.d7
SOLAR RADIATION DATA FILE: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d13
EVAPOTRANSPIRATION DATA F. 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\RaleighNC.d11
SOIL AND DESIGN DATA FILE 1: C:\Program Files
(x86)\HELPMod\HELP390D\Projects\HCACLFC2B.d10

OUTPUT DATA FILE:

C:\Program Files

(x86)\HELPMod\HELP390D\Projects\HCACLFC2B.out

TITLE: Harnett County ACLF - Case 2B (RMC - Side Slopes)

WEATHER DATA SOURCES

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

3.55 3.43 3.69 2.91 3.67 3.66
4.38 4.44 3.29 2.73 2.87 3.14

16 of 18
NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES CELSIUS)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.2 5.3 9.6 15.3 19.6 23.3
25.4 25.0 21.7 15.4 10.0 5.6

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.87 DEGREES

LAYER DATA 1

VALID FOR 20 YEARS

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

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 7

18.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL

INITIAL SOIL WATER CONTENT 0.2355 VOL/VOL

EFFECTIVE SAT. HYD. CONDUCT. 0.5200E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

LAYER 2

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 15

18.00 INCHES
0.4750 VOL/VOL
0.3780 VOL/VOL
0.2650 VOL/VOL
0.4750 VOL/VOL
0.1000E-04 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CONDUCT.



LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER

17 of 18

FINAL WATER STORAGE AT END OF YEAR 20

MATERIAL TEXTURE NUMBER 7 LAYER (INCHES) (voL/voL)
THICKNESS = 12.00 INCHES mmmee mmememeee memmeeeee
POROSITY = 0.4730 VOL/VOL 1 4.3451 0.2414
FIELD CAPACITY = 0.2220 VOL/VOL
WILTING POINT = 0.1040 VOL/VOL 2 8.5500 0.4750
INITIAL SOIL WATER CONTENT = 0.2899 VOL/VOL
EFFECTIVE SAT. HYD. CONDUCT.= 0.5200E-03 CM/SEC 3 3.5483 0.2957
TOTAL WATER IN LAYERS 16.443
GENERAL DESIGN AND EVAPORATIVE ZONE DATA 1
——————— SNOW WATER 0.000
VALID FOR 20 YEARS INTERCEPTION WATER 0.000
NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT TOTAL FINAL WATER 16.443

SOIL DATA BASE USING SOIL TEXTURE # 7 WITH A

FAIR STAND OF GRASS, A SURFACE SLOPE OF 25.%

AND A SLOPE LENGTH OF 200. FEET

SCS RUNOFF CURVE NUMBER = 76. PEAK DAILY VALUES FOR YEARS 1 THROUGH 20
FRACTION OF AREA ALLOWING RUNOFF = 100. PERCENT  —mme—e
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 18. INCHES (INCHES) (CU. FT.)
INITIAL WATER IN EVAPORATIVE ZONE = 4.239 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 8.514 INCHES PRECIPITATION 5.22 18948.600
FIELD CAPACITY OF EVAPORATIVE ZONE = 3.996 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.872 INCHES RUNOFF 1.559 5658.9565
SOIL EVAPORATION ZONE DEPTH = 17.533 INCHES
INITIAL SNOW WATER = 0.000 INCHES PERCOLATION/LEAKAGE THROUGH LAYER 2 0.601074 2181.89868
INITIAL INTERCEPTION WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 16.268 INCHES AVERAGE HEAD ON TOP OF LAYER 2 13.807
TOTAL INITIAL WATER = 16.268 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR PERCOLATION/LEAKAGE THROUGH LAYER 3 0.584207 2120.67212
SNOW WATER 2.50 9076.1426
EVAPOTRANSPIRATION DATA 1
——————— MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4335
VALID FOR 20 YEARS
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1040
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

STATION LATITUDE = 35.87 DEGREES

MAXIMUM LEAF AREA INDEX = 2.00

START OF GROWING SEASON (JULIAN DATE) = 86 AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

END OF GROWING SEASON (JULIAN DATE) = 30 mmmmee—

EVAPORATIVE ZONE DEPTH = 18.0 INCHES

AVERAGE ANNUAL WIND SPEED = 7.70 MPH JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV  JUN/DEC

AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.0 %

AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.0 % PRECIPITATION

AVERAGE 3RD QUARTER RELATIVE HumIDITY = 78.0 % mmmmm———mm o

AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.0 % TOTALS 3.54 2.91 3.75 2.23 4.24 3.77




STD. DEVIATIONS 1.98 1.21 1.50 1.63 2.19 2.07
1.94 3.75 1.64 2.03 1.68 0.88
RUNOFF
TOTALS 0.048 0.008 0.006 0.003 0.061 0.015
0.014 0.139 0.021 0.029 0.014 0.011
STD. DEVIATIONS 0.101 0.034 0.018 0.014 0.147 0.036
0.047 0.420 0.081 0.072 0.026 0.033
POTENTIAL EVAPOTRANSP IRATION
TOTALS 1.886 2.137 3.599 4.951 6.322 6.982
6.899 6.009 4.614 3.366 2.215 1.584
STD. DEVIATIONS 0.153 0.203 0.283 0.308 0.266 0.310
0.320 0.304 0.314 0.235 0.161 0.117
ACTUAL EVAPOTRANSPIRATION
TOTALS 1.278 1.585 2.408 2.237 4.288 3.519
3.855 3.933 2.007 1.243 1.151 1.009
STD. DEVIATIONS 0.148 0.268 0.392 0.845 0.841 1.654
1.382 1.114 0.869 0.422 0.277 0.159
PERCOLATION/LEAKAGE THROUGH LAYER 2
TOTALS 2.1833 1.5908 1.3574 0.6027 0.7365 0.1855
0.1809 0.9743 0.4583 0.8705 1.4139 1.6327
STD. DEVIATIONS 1.7551 1.1350 1.1649 0.8962 1.3324 0.4112
0.3918 2.0536 0.8104 1.1865 1.4454 1.0810
PERCOLATION/LEAKAGE THROUGH LAYER 3
TOTALS 2.2612 1.5292 1.5046 0.8627 0.8062 0.2379
0.1916 0.7518 0.6322 0.6715 1.1878 1.5470
STD. DEVIATIONS 1.5245 1.0820 1.1361 0.7748 1.1308 0.3871
0.3542 1.8165 1.1583 0.9249 1.2908 1.1896
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
DAILY AVERAGE HEAD ON TOP OF LAYER 2
AVERAGES 0.3451 0.1434 0.1458 0.0573 0.1397 0.0158
0.0066 0.3358 0.0911 0.1202 0.1730 0.1487
STD. DEVIATIONS 0.4820 0.1619 0.2661 0.1540 0.3123 0.0521
0.0199 0.9418 0.3009 0.2888 0.3935 0.2132

18 of 18

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

PRECIPITATION

RUNOFF

POTENTIAL EVAPOTRANSP IRATION

ACTUAL EVAPOTRANSPIRATION

PERCOLAT ION/LEAKAGE THROUGH
LAYER 2

AVERAGE HEAD ON TOP
OF LAYER 2

PERCOLAT ION/LEAKAGE THROUGH
LAYER 3

CHANGE IN WATER STORAGE

INCHES CU. FEET PERCENT
41.08 ( 8.075) 149102.3 100.00
0.369 ( 0.5584) 1339.61 0.898
50.564 ( 0.8460) 183547.44
28.514 ( 3.2482) 103504.12 69.418
12.18712 ( 5.88277) 44239.246 29.67041

0.144 (  0.157)

12.18366 ( 5.92431) 44226.695 29.66199

0.009 ( 0.8317) 31.83 0.021
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PROJECT Harnett County - ACLF - Ph. I-Ill SHEET 1 OF 2 DATE 3/1/2015
COMPUTED BY PKS

SUBJECT Final Cover Drainage Layer Analysis JOB # HARNETT-AC-14-1 CHECKED BY

OBJECTIVE: To evaluate the required transmissivity for the drainage geocomposite placed in the final cover system.

REFERENCE: Richardson, G.N., Giroud, J-P., and Zhao, A. (2000), Design of Lateral Drainage Systems for Landfills

Tenax Corp., Baltimore.

ANALYSIS:

Step 1:

Determine the required transmissivity (8,.4q) of the drainage geocomposite based on the following equation:

o _ RFR.a,Li _ RF.q,Lcosp _ RF.q,L
rd T sing sin g T tang (Richardson et. al. Eq. 4-6 Mod.)

where: 0 reqo = required transmissivity (m®/m/sec)
RF 4. = drainage geocomposite reduction factor (See Note 1)
9, = fluid input rate (or impingement rate) (m/s) (See Note 2)
L = flow length (or drain spacing) (horizontally projected) (m)
B = slope angle of final cover (degrees)

Notes:

1. Based on the recommendations of Richardson, Giroud, & Zhao, use RF ;. = 6. This accounts for an overall
factor of safety of 2, plus a combined reduction factor of 3 for long-term intrusion, creep, and clogging
concerns. A lower reduction factor may be used where veneer stability is not a significant concern.

2. Typically the impingement into the drainage geocomposite is determined by the lessor of:
a. Permeability of the overlying vegetative soil layer (4 ,,) or
b. Design rainfall.

Per Richardson, Giroud, & Zhao, use g, = k ., except in arid/semi-arid areas.

Step 2:
Determine the required transmissivity test parameters:

- Normal Stress (cover thickness x unit weight of cover soil) and
- Hydraulic Gradient (approximately equal to slope of cover system for most slopes).

Step 3:

Calculate the required total flow capactiy (Q) of the drain basin on the following equation:

Q=49,A
where: aq = flow capacity (cfs)
9, = impingement (ft/s)
A = total area served by the drain (= L x OL) (ft?)
DL = length of drain between outlet locations (ft).

Step 4:

After finding Q for each drain, the designer shall select the appropriate type and size of drain.

SMITH GARDNER, INC. FCS DRAIN LAYER SG



PROJECT Harnett County - ACLF - Phases I-Il| SHEET 2/2
JOB # HARNETT-AC-14-1

SUBJECT Final Cover Drainage Layer Analysis DATE 3/1/2015
COMPUTED BY PKS
CHECKED BY

Input Parameters:

Side Slope Angle (5): 4.8 degrees (12.0H:1V Slope) 8% Slope
Impingement (g ,): 0.0001 cm/sec (= Permeability of Vegetative Soil Layer)
Drain Spacing (L): 150 ft (= Horizontally Projected Distance Up & Down Slope) (Max.)
Reduction Factors for Drainage Geocomposite: (Per Richardson, Giroud, & Zhao Recommendations)
RF intrusion * 1.1
RF creep: 11
RF chemical clogging * 1.1
RF biological clogging * 1.1
Overall Factor of Safety (FS): 1.3
Reduction Factor for Drainage Geocomposite in Final Cover

(RF 4 ): 1.9

Drain Length (DL): 300 ft (= Distance Across Slope at Toe) (> Max.)

Final Cover: Thickness: 2.0 ft
Unit Weight: 110 pcf

Note: Spreadsheet Converts Units as Required.

Transmissivity Requirements:

Determine Minimum Transmissivity:

O pmin = 1.0E-03 m*/m/sec = 5.1 gpm/ft

Determine Transmissivity Test Parameters:

Min. Normal Stress =| 220.0 psf

Hydraulic Gradient = 0.08

Determine Required Drain Capacity:

Calculate Required Total Flow Capacity:

Q =| 0.15 cfs *Based on 300 foot spacing between outlets.

SMITH+GARDNER
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CAMITU . PADNNED
JIVIITITTURANUNLIN 14 N. Boylan Avenue, Raleigh, NC 27603 919.828.0577 www.smithgardnerinc.com
PROJECT Harnett County - ACLF - Ph. I-IlI SHEET 1 OF 7 DATE 3/2/2015
COMPUTED BY PKS
SUBJECT Filter Geotextile Analysis JOB # HARNETT-AC-14-1 CHECKED BY

OBJECTIVE:

REFERENCES:

ASSUMPTIONS:

BACKGROUND:

ANALYSIS:

To determine the maximum geotextile apparent opening size (AOS) to provide proper retention to protect
drainage media from piping and clogging from adjacent soil. Additionally, to determine the minimum
required geotextile permittivity to provide proper drainage from the adjacent soil. Geotextile filtration
properties must be selected based on the up-gradient soil gradation and plasticity and site specific
hydraulic conditions.

Bhatia, S.K. and Huang, Q. (1995), “Geotextile Filters for Internally Stable/Unstable Soils”, Geosynthetics
International, Vol. 2, No. 3, pp. 537-565.

Koerner, Robert M. (1999), Designing with Geosynthetics, 4th Ed., Prentice-Hall Inc., Englewood Cliffs, NJ,
pp- 84-91.

Mirafi - Geotextile Filter Design, Application, and Product Selection Guide, Ten Cate Nicolon Corp.
(www.mirafi.com).

Richardson, G.N., Giroud, J-P., and Zhao, A. (2000), Design of Lateral Drainage Systems for Landfills,
Tenax Corp., Baltimore.

The design criteria given assume that the soil is “set” in intimate contact with the geotextile.

From Richardson et. al.:

For the purposes of filtration design, soils can be characterized as stable or unstable. Stable soils perform
an internal filtration process that limits migration of fines within the soil. Typically, these soil types
include well-graded soils. Unstable soils are those which cannot perform self-filtration (i.e. they have the
potential to pipe internally). They may include gap-graded, broad-graded, and other highly erodible soils.
In gap-graded soils, there exists a coarse and fine fraction, but very little medium fraction. If there is an
insufficient quantity of soil particles in the medium fraction, fine soil particles pipe through the coarse
fraction. In broad-graded soils, the gradation is distributed over a very wide range of particle sizes such
that fine soil tends to pipe through coarser particles.

1. Define Application and Function of Geotextile:

Define the application and function of the geotextile (i.e. where the geotextile is to be used and
whether retention or permeability is the key function of the material) and also the confining
stress [i.e. high - leachate collection system; low - final cover system) and flow conditions (i.e.
steady-state - landfill drains; dynamic - shoreline protection).

2. Evaluate Soils Information

For representative soils, evaluate grain size and plasticity information. From the grain size
curves determine the coefficients of uniformity and curvature as follows:

dGO d302
C, = q. C.=7""
10 (dm x deo)
where: c, = coefficient of uniformity (quantifies the distribution of particle sizes)
C. = coefficient of curvature (identifies internal soil stability)
a, = the diameter at which x percent of the soil is finer

SMITH GARDNER, INC.

GT FILTER SG FCS.xls



PROJECT Harnett County - ACLF - Ph. I-llI SHEET 2 OF 7 DATE 3/2/2015

SUBJECT Filter Geotextile Analysis JOB # HARNETT-AC-14-1 CHECKED BY

COMPUTED BY PKS

For C, < 4, the soil is uniformly-graded; for 4 < C, < 20, the soil is well-graded; and for C, > 20,
the soil is broad-graded. Uniformly-graded and broad-graded soils require careful analysis.
Gap-graded soils which have a coarse and fine fraction, but limited medium fraction are of
particular concern and should be avoided. Gap-graded soils are readily identified by the
appearance of the grain size curve. For 1 < C, £ 3, the soil should be internally stable (Bhatia
and Huang state that soils having C. < 7 are internally stable.).

Additionally, in general, particles do not move within soils having a plasticity index (P1) greater
than 15% so there is no clogging potential (Richardson et. al.).

3. Selection of Soil Retention Requirements [Maximum AQS]:

To determine the maximum AOS, use the method given in Koerner/Mirafi (after Luettich) and
the method given in Bhatia and Huang. For the AOS determined by either method, the following
shows the relationship between opening size and the corresponding U.S. sieve number (with
typical non-woven geotextile information as shown).

Opening Size (mm) U.S. Sieve
0.150 100  (most 10 to 16 0z/SY non-woven geotextiles)
0.180 80 (most 8 0z/SY non-woven geotextiles)
0.212 70 (most 4 to 6 0z/SY non-woven geotextiles)
0.250 60
0.300 50
0.425 40
0.600 30

- Luettich Method:
For steady-state conditions, use the chart below.

- Bhatia and Huang Method:

Bhatia and Huang developed the following retention criteria:

For n > 60% 0Oys5 < dgs(2.71 - 0.36C,) C.s7
For n < 60% 0Oy5 < dgs(0.65 - 0.05C,) C.>7
where: 0 45 = apparent opening size

geotextile porosity (%) (for non-woven geotextiles this value is
typically 70 to 90%)

n

4. Determine Geotextile Permittivity Requirements:

Determine the geotextile permittivity requirements:

g Ke -1
= t, (sec™)
where: W = mimimum required geotextile permittivity (sec™)

k, = mimimum allowable geotextile permeability [cm/sec)
k, > ik,
i, = geotextile thickness under design load (cm)
/s = hydraulic gradient (use 1.5 for landfills)
kg = permeability of retained soil [cm/sec)

SMITH+GARDNER
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PROJECT Harnett County - ACLF - Ph. I-1ll

SUBJECT Filter Geotextile Analysis

JOB #

SHEET 3

OF 7 DATE 3/2/2015
COMPUTED BY PKS
HARNETT-AC-14-1 CHECKED BY

5. Other Considerations

Other things to consider in the design of a filter geotextile include anti-clogging requirements
and survivability/durability requirements. For anti-clogging, it is generally best to use the
largest AOS that satisfies the retention criteria. For non-woven geotextiles used in landfill
applications, an A0S of 0.21 mm (No. 70 sieve] is typically the largest AOS that is available. For
survivability/durability concerns, generally an adequately UV stabilized geotextile made from
polypropylene or polyester with an AASHTO M288 Strength Class of 2 is suitable for use in

subsurface drainage applications.

NON-DISPERSIVE SOIL

Chart 1. Soil Retention Criteria of Steady-State Flow Conditions

Ogg < 027N

OHR < 0.5)

DISPERSIVE SOL
DHR >0.5)

USE 3 TO 6 INCHES OF VERY FINE SAND BETWEEN
SOIL AND GEOTEXTILE, THEN DESIGN THE GEOTEX-
TILE AS A FILTER FOR THE SAND

LESS THAN 20% CLAY, and
MORE THAN 10% SILT

PLASTIC SOIL i
Pl=5

ng > 0.002mm and

NON-PLASTIC S0IL

thg < 4.8mm)

MORE THAN
80% GRAVEL

dhp = 4.8mm

NOTES:

d, =

) @ Where:
S

APPLICATION
FAVORS
PERMEABILITY

ho < 0.07Tmm) P
Pmﬁgﬁsséoflism - ——— Y [':C:;i;' Ous < v:i-, ds
APPLICATION S;?)Bull‘ £ USE Q% -, o F/ — e
R:'IA: i SN sGsy GRADED (35% < Ip < B53)  Dss < T 0w
LESS THAN UNSTABLE  gp 2% g ¢, Cuz? —\ DENSE O« 2 am
T o R -
10% SAND 3 . —
(B10> D.97mm A flo 3 35%) Ogs < C'yd'sg

USE
TANGENT AT

particle diameter of which sipe x percent is smaller

'y and d’, are the extremeties of a straight ine drawn
through the particle-size distribution, as directed above and
d'sn is the midpaint of this Ine

dso Ty MEDILIM
UNIFORMLY Ogg < 1.5C,
Gmnfﬂ_/ (5% < lp < 65%) 008 v
Co<3
DENSE e
[y p 2 65%) Opg < 2Cy d's

Ce = G X

= relative density of the soil
P = plastichy index of the 5ol
= coubie-hydrometer rato of the scl
= geotextia opening size

Ref: Mirafi [After Luettich)

SMITH+GARDNER
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PROJECT Harnett County - ACLF Phases I-Ill

SUBJECT Filter Geotextile Analysis [Final Cover System]

SHEET

JoB #

DATE
COMPUTED BY
CHECKED BY

4/7
HARNETT-AC-14-1

3/2/2015

PKS

Application:
Primary Function:
Relative Confining Stress:

Flow Conditions:

Final Cover System Drainage Geocomposite

Retention/Permeability
Low

Steady-State

Typ. SC (PZ-14, 4-6')

Typ. SM (PZ-15, 20-22')

Soil Evaluated

Typ. SP-SM (PZ-17, 8-10°)

Soil Description: Gray Clayey Sand Light Brown Silty Sand D. Brown Sand with Silt
Soil Type: SC SM SP-SM
_ dgs: 1.100 1.800 1.400
E dgo: 0.400 0.510 0.900
S dso: 0.280 0.410 0.710
w
%’ dag: 0.150 0.210 0.470
£ dao: 0.060 0.170 0.300
o
dig: 0.026 0.030 0.170
Pl: 10 0 0
Cy: 15.38 17.00 5.29
Soil is Well Graded. Soil is Well Graded. Soil is Well Graded.
C.: 2.16 2.88 1.44
Luettich Method:* [ e e e
Soil Dispersion (When Applicable): Is Soil Dispersive? (Y/N) NA NA
N
Recommended Maximum AOS (mm) 0.210
(When Applicable): )
No. 70 Sieve
Internal Soil Stability (When NA Soil is Stable Soil is Stable

Applicable):

o = .
N c d'100:
n o€

QO — £ .3 U
C E EU d's:
TEZ .
o 8 d'p:

C', (When Applicable):

Soil Relative Density (Ip) (Loose (L),
Medium (M), Dense (D) (When
Applicable):

Recommended Maximum AQS (mm])
(When Applicable):

Draw straight line through
dé60 and d30 to obtain C'u.

1.800
0.400
0.090
4.47
Soil is Widely Graded.

M

1.207

No. 30 Sieve

Draw straight line through
dé0 and d30 to obtain C'u.

2.100
0.710
0.210
3.16
Soil is Widely Graded.

M

3.031

No. 30 Sieve

Bhatia & Huang Method:

Internal Soil Stability:

Soil is Stable.

Soil is Stable.

Soil is Stable.

Geotextile Porosity (%): 80 80 80
Recommended Max. AOS (mm): 2124 3.010 3.066
No. 30 Sieve No. 30 Sieve No. 30 Sieve
Required Geotextile Properties: [ - | e e
Hydraulic Gradient [ig): 1.5 1.5 1.5
Estimated Soil Permeability (k)
1.0E-04 1.0E-04 1.0E-04
(cm/sec):
Min. Allowable Geotextile 1.5E-04 1.5E-04 1.5E-04
Permeability (ky) (cm/sec): A e A
Geotextile Thickness [tg) (cm): 0.25 0.25 0.25
Min. Required Geotextile Permittivity
0.0006 0.0006 0.0006

(V) (sec”™):

*Note: Spreadsh r

ion in using the Luettich Method.

SMITH+GARDNER
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71112008
Grain Size Distribution Calculations =N .
ACLF C&D Phase Ill - Lab S5 Draper Aden Associates
DAA # R09358R-01 Ersmtrens S s oo

Prepared By: ADC
Sample ID PZ-14
Sample Depth 4'-6'
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0  100.0%
1/2" 0.00 0.0% 12.5  100.0%
3/8" 0.00 0.0% 95 100.0%
No. 4 0.16 0.1% 4,75 99.9%
No. 10 3.35 '1.7% 2.0 98.3%

No. 40 71.94 35.8% 0.425 62.5%
No. 100 64.88 32.3% 0.15 30.2%
No. 200 16.61 8.3% 0.075 21.9%

Pan 0.84 0.4%

Total 157.78 78.1%

Sieve Analysis

i
Gravel | Sand Silt & Clav

. ~ 100.0%

N\

4 90.0%

t 80.0%

70.0%

60.0%

50.0%

Percent Passing

Lt 40.0%

AN 30.0%

20.0%

0 I R I . 10.0%

| | 5
100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

0.0%

R09358R-01, PZ-14, 4™-6'
Page 2
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71112009
Grain Size Distribution Calculations =N .
ACLF C&D Phase il - Lab = Draper Aden Associates
DAA # R09358R-01 Eogncksbur + Richmond. Virginin |

Prepared By: ADC
* Sample ID PZ-15
Sample Depth 20'-22'
Mechanica! Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 190 100.0%
172" 15.89 9.9% 12,5 90.1%
3/8" 1.63 1.0% 9.5 89.1%
No. 4 0.42 0.3% 4.75 88.8%
No. 10 1,68 1.0% 2.0 87.8%
No. 40 5137 31.9% 0.425 55.9%
No. 100 62.58 38.9% 0.15 17.0%
No. 200 37 2.3% 0.075 14.7%
Pan 0.28 0.2%

Total 137.56 85.3%

Sieve Analysis

Gravel | Sand Silt & Clav
\ 100.0%
AN

AN \\
\ 60.0%

L]

80.0%

b 70.0%

L 1 N A R . 60.0%

-t 50.0%

40.0%

Percent Passing

L \ 30.0%

\” 20.0%

AT 10.0%

- ’ . l ; — = 0.0%
100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

R09358R-01, PZ-15, 20'-22'
Page 2
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71142009

Grain Size Distribution Calculations e )
%‘ Draper Aden Associates

ACLF C&D Phase lll - Lab
DAA # R0O9358R-01 e s
Prepared By: ADC
Sample ID PZ-17
Sample Depth 8'-10
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0  100.0%
112" 0.00 0.0% 125  100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 0.62 0.3% 475 99.7%
No. 10 5.83 3.3% 2.0 96.4%
No. 40 125.01 70.0% 0.425 26.4%
No. 100 34.03 19.1% 0.15 7.3%
No. 200 2.45 1.4% 0.075 6.0%
Pan 0.18 0.1%

Total 168.12 94.0%

Sieve Analysis

Gravel , Sand Silt & Clav
o~ \— 100.0%

80.0%

\
\
A . —1 80.0%

\ 70.0%

60.0%

1- 60.0%

P el

40.0%

Percent Passing

\ |- 30.0%

20.0%

]

IS UK DU B : A 10.0%

| THAN AR 0.0%

100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

RO8358R-01, PZ-17, 8-10'
Page 2
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ADDRESS TEL WEB
CMITU.~ADNMNED
JIVITITT T URANUINLIV | 14N, Boylan Avenue, Raleigh, NC 27603 919.828.0577 www.smithgardnerinc.com
PROJECT Harnett County - ACLF - Ph. -1l SHEET 1 OF 2 DATE 5/27/2014
COMPUTED BY PKS
SUBJECT Final Cover Veneer Stability Evaluation JOB # HARNETT-AC-14-1 CHECKED BY
OBJECTIVE: To determine the interface shear strength requirements for the final cover system veneer to satisfy the

required factor(s) of safety against sliding.

REFERENCE: Matasovic, N. (1991), “Selection of Method for Seismic Slope Stability Analysis,” Proc. 2nd International
Conference on Recent Advances in Geotechnical Earthquake Engineering and Soil Dynamics, St. Louis, Vol.
2, pp.1057-1062.

REQUIREMENTS:  FS,,(Static) = 1.5
FSminlSeismic) = 1.0 (If Applicable)

ANALYSIS:
1. Treat the final cover as an infinite slope and use the following equation:
7,-d
N %+ tan 1—M -k,(tan B)(tan )
g _ ResistingForce _ 7., €05 p VL, ( Matasovic, 1991)
DrivingForce k,+tan g
where: FS = factor of safety against shallow veneer failure
ks = seismic coefficient (= 0 for static conditions) (= peak ground acceleration
for seismic conditions)
Ve = unit weight of final cover material(s) (pcf)
Vo = unit weight of water (62.4 pcf) (pcf)
c = cohesion/adhesion along assumed failure surface (psf)
) = interface friction angle along assumed failure surface (degrees)
2, = depth of final cover (depth to failure surface) (ft)
a, = depth to seepage surface (assumed parallel to slope) (ft)
B = slope angle of final cover (degrees)

u= ]/W(ZC_dW)

*Note: Based on an allowable LFG pressure of 6 inch-w.c. (= 31.2 psf), the use of a depth to seepage of
1.5 feet or less (for evaluation of interfaces above the geomembrane) will satisfy the evaluation for LFG
pressure against the bottom of the geomembrane as well.

2. Determine minimum interface shear strength as follows:

r=octand+c

= interface shear strength (lbs)

= normal load (psf)

interface friction angle (min. value from analysis or greater)
= cohesion/adhesion (min. value from analysis or greater)

where:

a O, A N
n

SMITH GARDNER, INC. STABILITY FCS SG.xls



PROJECT Harnett County - ACLF - Phases I-lll SHEET 2/2
JOB#  HARNETT-AC-14-1

SUBJECT Final Cover Veneer Stability Evaluation DATE 5/27/2014
COMPUTED BY PKS
CHECKED BY

Input Parameters:

Side Slope Angle (4): 9.5 degrees (6.0H:1V Slope) Much Steeper than Top Areas
Final Cover: Thickness (2, ): 2.0 ft
Unit Weight (7, ): 110 pcf
Cohesion/Adhesion (c): 0 psf
Depth to Seepage (a ,): 1.5 ft (= zif Slope is Dry) Assumes 6" Gas Pressure on Bottom
Seismic Coefficient (&, ): 0 Static Conditions

0.10 Seismic Conditions (= Peak Ground Acceleration For The Site)

Required Factors of Safety:

Static: 1.5
Dynamic: 1.0
Static Conditions:
Interface
Friction Angle (5) Resisting Driving
(degrees) Force Force FS Comment
15 0.23 0.17 1.37 NO GOOD
16 0.25 0.17 1.47 NO GOOD
17 0.26 0.17 1.57 0K
17.7 0.27 0.17 1.64 0K
18 0.28 0.17 1.67 0K
19 0.30 0.17 1.77 0K
Seismic Conditions:
Interface
Friction Angle (5) Resisting Driving
(degrees) Force Force FS Comment
15 0.23 0.27 0.84 NO GOOD
16 0.24 0.27 0.90 NO GOOD
17 0.26 0.27 0.96 NO GOOD
17.7 0.27 0.27 1.00 0K
18 0.27 0.27 1.02 oK
19 0.29 0.27 1.08 0K

Minimum Interface Shear Strength Requirements:

Cohesion/Adhesion (c) (From Above) = 0 psf
Interface Friction Angle (5) = 17.7 degrees [Use Min. Value From Above or Greater)
Normal Load (o) Interface Shear
(psf) Strength (1) (psf)
100 32
200 64
500 160

SMITH+GARDNER
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PROJECT Harnett

County ACLF - Ph. I-llI SHEET 1 OF 7 DATE 3/3/2015

COMPUTED BY PKS

SUBJECT  Slope Stability Evaluation JOB # HARNETT-AC-14-1 CHECKED BY

OBJECTIVE:

ANALYSIS:

RESULTS:

To perform a slope stability evaluation for the C&D landfill. Note that only static conditions were evaluated
in that the landfill is not in a seismic impact zone (apeak = 0.098). Based on EPA guidance for MSW
landfills (EPA/600/R-95/051), landfills are required to have a minimum long-term static factor of safety of
1.5.

The slope stability evaluations for the overall C&D landfill area were performed using the computer
program STABL5M, a computer program developed by Purdue University.

The slope stability evaluation was performed on Cross Section A (reference Permit Drawings) which
represents a worst case. The shear strength envelope assumed for the waste in this evaluation was
cohesion = 500 psf and phi = 25 degrees; which is believed to be conservative for C&D wastes. Also, the
shear strength envelope assumed for the subgrade/berms in this evaluation was cohesion = 0 psf and phi =
20 degrees; which is conservative as well. The result is as follows:

Circular Failure (Static): 2.42

Based on the results of the evaluation (see attached), the minimum factor of safety satisfies EPA
guidelines.

SMITH GARDNER, INC.

STABILITY.xls
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Harnett County AC C&DLF - Section A Global Circular Static

c:\program files (x86)\stedwin\sampson county\hcacagcs.pl2 Run By: Pieter K. Scheer, P.E., Smith Gardn 3/3/2015 09:26AM
T

3of7
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2.50

—0Q -0 Q0OT

T
T
Soil
Desc.
Subgrade

Waste
Hard

Soil

T T
Total Saturated Cohesion Friction Piez.

Type Unit Wt.  Unit Wt.

Intercept Angle Surface

No.
1
2
3

(pcf)  (pcf) (psf) ~ (deg)  No.
1150 126.5 00 200 Wi
500 550 5000 250 Wi
115.0  126.5 00 350 Wi

100

200

300

400
PCSTABL5M/si FSmin=2.42

500 600 700 800

Safety Factors Are Calculated By The Modified Bishop Method

900



** PCSTABLS5M **

by

Purdue University
--Slope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer"s Method of Slices

3/3/2015

09:26AM

Pieter K. Scheer,

Run Date:

Time of Run:

Run By:

Input Data Filename:
Output Filename:

Unit:

Plotted Output Filename:

Gl
BOUNDARY COORDINATES
7 Top Boundaries
18 Total Boundaries
Boundary X-Left
No. (fr)
0.00
75.00
150.00
195.00
490.00
615.00
750.00

~NO O~ WNE

C:-HCACAGCS.
C:HCACAGCS.OUT

ENGLISH

C:HCACAGCS.PLT
PROBLEM DESCRIPTION Harnett County AC C&DLF - Section A

obal Circular Static

Y-Left
(o)
270.00
270.00
280.00
296.00
370.00
380.00
380.00

X-Right
(fo)
75.00

150.00
195.00
490.00
615.00
750.00
900.00

Y-Right
(fov)

270.
280.
296.
370.
380.
380.
371.

00

P.E., Smith Gardn
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8 195.00 296.00 205.00 296.00 1
9 205.00 296.00 225.00 290.00 1
10 225.00 290.00 270.00 290.00 1
11 270.00 290.00 600.00 296.00 1
12 600.00 296.00 624 .00 304.00 1
13 624 .00 304.00 634.00 304.00 1
14 634.00 304.00 646.00 300.00 1
15 646.00 300.00 800.00 300.00 1
16 800.00 300.00 810.00 304.00 1
17 810.00 304.00 900.00 304.00 1
18 0.00 230.00 900.00 250.00 1

ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pct) (pst) (deg) Param. (pst) No.
1 115.0 126.5 0.0 20.0 0.00 0.0 1
2 50.0 55.0 500.0 25.0 0.00 0.0 1
3 115.0 126.5 0.0 35.0 0.00 0.0 1

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
2500 Trial Surfaces Have Been Generated.

50 Surfaces Initiate From Each Of 50 Points Equally Spaced

Along The Ground Surface Between X = 50.00 ft
and X = 195.00 ft.
Each Surface Terminates Between X = 300.00 ft.
and X = 600.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 0.00 ft.
35.00 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Safety Factors Are Calculated By The Modified Bishop Method * *
Failure Surface Specified By 8 Coordinate Points

Point X-Sur¥ Y-Surf
No. (fv) (fv)
1 79.59 270.61
2 113.86 263.51
3 148.81 261.62
4 183.65 265.00
5 217.59 273.55
6 249_86 287.09
7 279.74 305.32
8 300.05 322.35
Circle Center At X = 143.8 ; Y = 492.7 and Radius, 231.2
Individual data on the 12 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width \Weight Top Bot Norm Tan Hor Ver Load
No. (fo) (Ibs) (Ibs) (Ibs) (Ibs) (1bs) (1bs) (1bs) (Ibs)
1 34.3 23000.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 34.9 60065.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 1.2 2489.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 33.7 87517.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 11.3 35966.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 10.0 31544.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 12.6 35829.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 7.4 17897.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 24.9 43924.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 4.8 5654.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 25.1 20654.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 20.3 6061.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (fo) (fo)
1 64.80 270.00
2 98.98 262.48

3 133.87 259.75
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4 168.81 261.84
5 203.13 268.73
6 236.17 280.28
7 267.30 296.27
8 295.94 316.39
9 303.16 323.13
Circle Center At X = 136.2 ; Y = 513.3 and Radius, 253.5
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (fo) (fo)
1 91.43 272.19
2 125.91 266.21
3 160.90 265.36
4 195.64 269.66
5 229.37 279.01
6 261.36 293.21
7 290.91 311.95
8 304.14 323.38
Circle Center At X = 149.1 ; Y = 500.1 and Radius, 235.1
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (fo) (fo)
1 70.71 270.00
2 105.31 264.70
3 140.30 263.69
4 175.14 266.97
5 209.32 274.51
6 242 .32 286.17
7 273.64 301.80
8 302.81 321.14
9 305.94 323.83
Circle Center At X = 131.0 ; Y = 548.4 and Radius, 284.9
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (o) (fo)
1 55.92 270.00
2 90.31 263.50
3 125.23 261.15
4 160.18 262.98
5 194.67 268.97
6 228.19 279.03
7 260.27 293.01
8 290.46 310.73
9 308.54 324.48
Circle Center At X = 127.4 ; Y = 554.0 and Radius, 292.9
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (fo) (fo)
1 61.84 270.00
2 96.11 262.91
3 131.00 260.06
4 165.97 261.50
5 200.50 267.21
6 234.07 277.10
7 266.18 291.03
8 296.35 308.77
9 320.85 327.57
Circle Center At X = 136.7 ; Y = 545.6 and Radius, 285.6
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (o) (fo)
1 100.31 273.37
2 134.10 264.28
3 169.01 261.72
4 203.77 265.78
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5 237.15 276.32
6 267.94 292.95
7 295.05 315.10
8 301.40 322.69
Circle Center At X = 164.9 ; Y = 444.7 and Radius, 183.1
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (fv) (fv)
1 82.55 271.01
2 117.06 265.19
3 152.04 263.89
4 186.89 267.15
5 221.02 274.90
6 253.86 287.01
7 284 .84 303.28
8 313.46 323.44
9 316.85 326.57
Circle Center At X = 144.5 ; Y = 532.9 and Radius, 269.1
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (fo) (fo)
1 70.71 270.00
2 104.80 262.05
3 139.63 258.66
4 174.61 259.89
5 209.12 265.73
6 242 .56 276.08
7 274.34 290.74
8 303.91 309.47
9 327.54 329.25
Circle Center At X = 147.8 ; Y = 523.3 and Radius, 264.7
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (fv) (fv)
1 61.84 270.00
2 96.23 263.49
3 131.13 260.92
4 166.10 262.32
5 200.69 267.67
6 234 .45 276.91
7 266.94 289.92
8 297.75 306.52
9 326.48 326.51
10 330.42 329.97

Circle Center At X = 136.3 ; Y = 568.0 and Radius, 307.2
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ADDRESS TEL WEB

S M |TH EA R D N E R 14 N. Boylan Avenue, Raleigh, NC 27603 919.828.0577 www.smithgardnerinc.com

PROJECT Harnett County ACLF - Ph. I-Ill SHEET 1 OF 8 DATE 3/1/2015
COMPUTED BY PKS

SUBJECT Foundation Settlement Evaluation JOB # HARNETT-AC-14-1 CHECKED BY

OBJECTIVE: To estimate the total foundation settlement due to the weight of the planned waste loads. A worst-case

point [maximum waste load) was assumed.

REFERENCES: Holtz, R.D., & Kovacs, W.D. (1981), An Introduction To Geotechnical Engineering, Prentice-Hall, Englewood
Cliffs, NJ, Chapters 8 and 9.

Ohio EPA - Geotechnical Resource Group (2004), “Geotechnical and Stability Analyses for Ohio Waste
Containment Facilities”, Ohio EPA, Columbus, Ohio, Chapter 6.

Quian, X., Koerner, R.M., & Gray, D.H. (2001), Geotechnical Aspects of Landfill Design and Construction
Prentice Hall, Upper Saddle River, N.J., pp. 310, 469-473.

ASSUMPTIONS: 1. Vertical stresses acting on the liner are assumed to be one-dimensional (1-D).
2. Assumptions for soil properties are listed in the attached spreadsheet.

ANALYSIS: The following approach is used to perform the evaluation:

1. ldentify the critical cross section(s) to be evaluated [maximum waste fill, minimum liner slopes,

etc.).
2. Select points along each cross section to perform calculations (points of grade breaks in final

cover and/or liner system).
3. For each calculation point, determine the subsurface profile beneath the liner system and

separate into distinct layers (thickness and material properties) (Include structural fill where

applicable).
4. For each calculation point, determine the stresses acting on the midpoint of each layer both

before and after liner construction.
5. For each calculation point, determine the stress change at the liner. Take into account the

stress decrease due to excavation (where applicable) and the stress increase due to waste

loads.
Calculate elastic settlements for each granular soil layer using the equations below.

Calculate consolidation (primary and secondary) settlements for each clay/silt soil layer using

the equations below.
8. Calculate total settlements at each calculation point and resulting post-settlement slopes and

liner strain between each point. Verify that slopes meet or exceed the minimum allowable
slope. Verify that tensile strains do not exceed allowable values.

Mo

CALCULATIONS:

- Elastic Settlement Equation:

Ap
S, = H
e M s
where: S. = elastic settlement (ft)
Ap = net stress change acting on middLle of soil layer (psf)
M, = constrained modulus of soil [psf)
M. = Es (- vs)
ST @+ v)@A- 2v)
E. = elastic modulus of soil (psf)
V, = Poisson’s ratio of soil
H = initial thickness of soil layer (ft)

SMITH GARDNER, INC. SETTLEMENT 1D SG



PROJECT Harnett County ACLF - Ph. I-IlI

SUBJECT Foundation Settlement Evaluation

SHEET 2 OF DATE 3/1/2015
COMPUTED BY PKS
JOB # HARNETT-AC-14-1 CHECKED BY

- Primary Consolidation Settlement Equations:

for p's+Ap> py,

Sc = H[C,g IogL;D,mp +C,_, log

for p'o+Ap< py,

A
P
where: S, = primary consolidation settlement (ft)
H = initial thickness of soil layer (ft)
P mm = maximum past consolidation pressure (psf)
P = effective vertical stress in middle of soil layer afer excavation, but before loading (psf)
Ap = net stress change acting on middle of soil layer (psf).
C, = modified recompression index
= Cr
1+ e,
C. = modified primary compression index
— CC
1+ e,
cC, recompression index
C. = primary compression index
€y = initial void ratio

- Secondary Consolidation Settlement Equation:

p‘wAp]

mp

where: S5,

Ty

H,y

Cy
U

pf

ForU < 60%: T, =~

ForU > 60%: T, = 1781- 0.93310g(100- U %)

T, * H.?

pf

secondary consolidation settlement (ft)

modified secondary compression index

initial thickness of soil layer (ft)

time over which secondary settlement is to be calculated (typ. this is a max. of 100

years plus the max. time to complete primary consolidation) (years)
time to complete primary consolidation (years)

C,

dimensionless time factor associated with the time it takes for primary consolidation
settlement to be completed

H(U%jz
100

4
maximum length of drainage in the consolidating layer (= H for single-drained; =

0.5H for double-drained)

coefficient of consolidation (ft?/year)
percent of primary consolidation (%) (typ. max. is 99.999; results in TV = 4.58)

SMITH+GARDNER

SMITH GARDNER, INC.

SETTLEMENT 1D SG



PROJECT Harnett County ACLF - Ph. I-IlI SHEET 3 OF 8 DATE 3/1/2015

COMPUTED BY PKS
SUBJECT Foundation Settlement Evaluation JOB # HARNETT-AC-14-1 CHECKED BY

- Total Settlement Equation:

STotal = Se + Sc + Ss

where: S 1ot = total settlement (ft)
S, = elastic settlement (ft)
S, = primary consolidation settlement (ft)
S, = secondary consolidation settlement (ft)

E, - =~ 100
= —X
T I—O
where: E; = total strain (%) (“+” = tension; “-" = compression)
L, = original distance separating two adjacent calculation points (ft)
L, = final distance separating two adjacent calculation points after settlement is complete

(ft)

SMITH-+GARDNER

SMITH GARDNER, INC. SETTLEMENT 1D SG



PROJECT Harnett County ACLF - Phases I-lll SHEET 4/8
JOB # __HARNETT-AC-14-1 _

SUBJECT Settlement Analysis - Worst Case Point DATE 3/1/2015
COMPUTED BY PKS
CHECKED BY
Soils Information: (Note: When elastic or consolidation settlement is not applicable to a particular layer, enter "NA" for requested parameters.)
Elastic Settlement Consolidation Settlement
Natural Parameters Parameters
Dry Moisture Wet
Soil Unit Wt. Content Unit Wt. Es M,
Layer Description (pcf) (%) (pcf) (psf) ng (psf) OCR Cee Cre Cee
1 Clayey Sand w/ Interbedded Clay 110.0 15.0 126.5 200,000 0.00 200,000 NA NA NA NA
2 V. Stiff Clay (V. Low Compressibility)

Waste Information:
Average Unit Weight, ywase [pcf) = 50 Waste and Soil Cover
Assumptions:
Es (Silty Sand): Es (kPa) = 320 (Ns; + 15) (Bowles Table 5-5)* where Nyg = 12 bpf and Nss = 70/55 x Ny = 15; 1 kPa = 20.89 psf

Poisson’s Ratio (Silty Sand): 0.3

* Bowles, J.E. (1988), Foundation Analysis and Design, McGraw-Hill, Inc., page 266.

SMITH+GARDNER

Cross Section No. 1 SETTLEMENT 1D S6
SMITH GARDNER, INC. Page 4 of 8



PROJECT Harnett County ACLF - Phases I-lll SHEET 5/8
JOB #__HARNETT-AC-14-1
SUBJECT Settlement Analysis - Worst Case Point DATE 3/1/2015
COMPUTED BY PKS
CHECKED BY
Point
Parameter 1 2 3 4 5 6 7 8 9 10 " 12
Original Ground Surface Elevation (ft)=|  320.0
Avg. Unit Wt. of Soil Excavated (pcf)=|  110.0
Top of Landfill Elevation (ft) =|  430.0 Future Ph. IV
Top of Subgrade Elevation (ft)=|  300.0
Top of Groundwater Elevation (ft)=|  290.0
Layer 1: Thickness (ft) = 35.0
Elevation of Mid Point (ft) =| ~ 282.5
(Before Liner Construct.) p', at Mid Point (psf) =| 3,946
P'mp at Mid Point (psf) = NA
(After Liner Construct.) p', at Mid Point (psf) =| 1,746
SMITH+GARDNER
Cross Section No. 1 SETTLEMENT 1D SG
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PROJECT Harnett County ACLF - Phases I-lll SHEET 6/8
JOB # __HARNETT-AC-14-1 _

SUBJECT Settlement Analysis - Worst Case Point DATE 3/1/2015
COMPUTED BY PKS
CHECKED BY
Stress Change, Jp, at Liner:
Point
Parameter 1 2 3 4 5 6 7 8 9 10 " 12
Stress Decrease From Excavation (psf) =| 2,200
Stress Increase From Waste Load (psf) =| 6,500
Net Stress Increase/Decrease, 4, [psfl=| 4,300
Elastic Settlement:
Point
Parameter 1 2 3 4 5 6 7 8 9 10 " 12
Elastic Settlement (ft):
Layer 1: Se= 0.75
Total Elastic (ftl=| 0.75

Elastic Settlement Equation:

Ap
Se=—H
MS
Prim nsolidation Settlement:
Point
Parameter 1 2 3 4 5 6 7 8 9 10 " 12
Primary Consolidation Settlement (ft):
Layer 1: Se= NA
Total Primary Consol. (ft)=|  0.00
Primary Consolidation Settlement Equations:
For primary recompression and compression (designated C): For primary recompression only (designated R):
P p,+Ap p',+Ap
Sc=H| Clog—=+C_log—— Sc =H Cre IOgi.
P P'mp P
Cross Section No. 1 SETTLEMENT 1D SG
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PROJECT Harnett County ACLF - Phases I-Ill SHEET 7/8
JOB #___ HARNETT-AC-14-1
SUBJECT Settlement Analysis - Worst Case Point DATE 3/1/2015
COMPUTED BY PKS
CHECKED BY
Assumed % Primary Consolidation (U) = 99.999 (Max. = 99.999)
T, (dimensionless) = 4.58
AddL. # Time for Determination of Seconary Settlement (X) (Years) = 100 [t =ty +X)
Point
Parameter 1 2 3 5 10 n 12
Secondary Consolidation Settlement (ft):
Layer 1: Drainage* =| 1
H(f)=|  35.0
C, (in*/min) =|  0.000
tor lyears) = 0.0
S.=| NA
Total Sec. Consol. (fti=) 0.00

* Single-Drained = 1; Double-Drained = 2

Secondary Consolidation Settlement Equation:

t
S,=C,H Iogtfs

pf

SMITH+GARDNER

SMITH GARDNER, INC.

Cross Section No. 1
Page 7 of 8
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Top of Subgrade Elevation (ft)=|  300.0

After Settlement:
Top of Subgrade Elevation (ft)=|  299.2

Comments:

PROJECT Harnett County ACLF - Phases I-Ill SHEET 8/8
JOB #__HARNETT-AC-14-1
SUBJECT Settlement Analysis - Worst Case Point DATE 3/1/2015
COMPUTED BY PKS
CHECKED BY
Total Settlement:
Point
Parameter 1 4 5 10 " 12
Total Settlement (ft):
Layer 1: Stotal = 0.75
Total (ftl=] 0.75
Total Settlement Equation:
STotal = Se + Sc + Ss
Liner SL Liner Strain:
Point
Parameter 1 4 5 10 " 12
Before Settlement:

Liner Strain Equation:

SMITH+GARDNER

SMITH GARDNER, INC.

Cross Section No. 1
Page 8 of 8
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1.0 GENERAL

This Construction Quality Assurance (CQA) Manual has been prepared to provide the Owner,
(Design) Engineer, and CQA Engineer the means to govern the construction quality and to satisfy
landfill certification requirements under current solid waste management regulations.

More specifically, this CQA Manual addresses the soils, geosynthetics, and other components of
the landfill subgrade and final cover system. The landfill subgrade, as referenced herein,
consists of two (2] feet of specific soil types (SM, SC, ML, CL, MH, and/or CH). The final cover
system consists of a passive landfill gas (LFG) vents/wells and one of the following profiles:

Requlatory Final Cover:

e compacted soil barrier; and
e vegetative soil layer.

Alternative Final Cover System:

e Side Slopes:
0 Vegetative Soil Layer

e Top Slopes:
o LLDPE geomembrane or geosynthetics clay liner (GCLJ;

0 drainage geocomposite with perimeter collection piping; and
0 vegetative soil layer.

The CQA Manual is divided into the following sections:

e Section 1.0 General

e Section2.0 CQA Documentation

e Section 3.0 Earthwork CQA

o Section 4.0  Soil Liner CQA

e Section 5.0 Geomembrane CQA

e Section 6.0 Drainage Geocomposite CQA
e Section7.0 Geosynthetic Clay Liner CQA
e Section 8.0 Final Cover System CQA

1.1 Definitions Relating to Construction Quality

110 Construction Quality Assurance (CQA)

In the context of this Manual, Construction Quality Assurance is defined as a
planned and systematic program employed by the Owner to assure conformity of
the landfill subgrade and final cover system installation with the project
drawings and the project specifications. CQA is provided by the CQA Engineer as
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a representative of the Owner and is independent from the Contractorand all
manufacturers. The CQA program is designed to provide adequate confidence
that items or services meet contractual and regulatory requirements and will
perform satisfactorily in service.

112 Construction Quality Control (CQC)

Construction Quality Control refers to actions taken by manufacturers,
fabricators, installers, and/or the Contractor to ensure that the materials and the
workmanship meet the requirements of the project drawings and the project
specifications. The manufacturer's specifications and quality control (QC)
requirements are included in this CQA Manual by reference only. A complete
updated version of each geosynthetic component manufacturer's QC Plan shall
be incorporated as part of the Contractor’'s CQC Plan.

113 COACertification Document

At the completion of construction, a certification document will be prepared by
the CQA Engineer and submitted to State Solid Waste Regulators. The
certification report will include documentation of all QC testing performed by the
Geosynthetics Manufacturers, all CQC testing performed by the Geosynthetic
Installers, and all CQA testing performed by the CQA Engineer.

114 Discrepancies Between Documents

The Contractor is instructed to bring discrepancies to the attention of the CQA
Engineer who shall then notify the Engineer for resolution. The Engineer has the
sole authority to determine resolution of discrepancies existing within the
Contract Documents (this may also require the approval of State Solid Waste
Regulators). Unless otherwise determined by the Engineer, the more stringent
requirement shall be the controlling resolution.

1.2 Parties to Construction Quality Assurance

121 Description of the Parties

The parties to Construction Quality Assurance and Quality Control include the
Owner, Engineer, Contractor, Geosynthetics Manufacturer, Geosynthetics
Installer, CQA Engineer, Geosynthetics CQA Laboratory, and Soils CQA
Laboratory.
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1211 Owner

The Owner is Harnett County, who owns and/or is responsible for the
facility.

1212  Engineer

The Engineer is responsible for the engineering design, drawings, and
project specifications for the landfill subgrade and final cover system.
The Engineer is an official representative of the Owner. The Engineer
serves as communications coordinator for the project, initiating the
meetings outlined in Section 1.6. The Engineer will also be responsible
for proper resolution of all quality issues that arise during construction.
The Engineer is Smith Gardner, Inc.

1213  Contractor

The Contractor is responsible for the construction of the subgrade,
earthwork, and for placement of the final cover system. The Contractor s
responsible for the overall CQC on the project and coordination of
submittals to the CQA Engineer. Additional responsibilities of the
Contractor are defined by the project specifications. Note that Harnett
County may perform some of the work as their own Contractor.

1214 Geosynthetics Manufacturer

The Geosynthetics Manufacturer(s) is (are) responsible for the production
of the geosynthetic components used in landfill construction. The
Manufacturer(s] is (are) responsible for Quality Control (QC) during
manufacture of the geosynthetic components, certification of the
properties of the geosynthetic components, and field installation criteria.

1215  Geosynthetics Installer

The Geosynthetics Installer(s) is (are) routinely a subcontractor of the
Contractor and is (are) responsible for field handling, storing, placing,
seaming, protection of (against wind, etc.), and other aspects of the
geosynthetics installations. The Installer may also be responsible for
transportation of these materials to the site, and for the preparation and
completion of anchor trenches.
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1216  CQA Engineer

The CQA Engineer is a representative of the Owner, is independent from
the Contractor, and is responsible for observing, testing, and
documenting activities related to the CQA of the earthworks at the site,
and the installation of the soil and geosynthetic components of the landfill
subgrade and final cover system. The CQA Engineer may make field
observations and review submittals for the Engineer and is responsible
for notifying the Owner and Engineer of all quality issues that arise during
construction. The CQA Engineer is also responsible for issuing a facility
certification report, sealed by a Professional Engineer registered in The
State of North Carolina.

1217 Geosynthetics COA Laboratory

The Geosynthetics CQA Laboratory is a party, independent from the
Owner, that is responsible for conducting tests on conformance samples
of geosynthetics used in the final cover system. The Geosynthetics CQA
Laboratory service cannot be provided by any party involved with the
manufacture, fabrication, or installation of any of the geosynthetic
components. The services of the Geosynthetics CQA Laboratory are
coordinated by the CQA Engineer and are paid for by the Owner.

1218  Soils COA Laboratory

The Soils CQA Laboratory is a party, independent from the Owner, that is
responsible for conducting geotechnical tests on conformance samples of
soils and aggregates used in structural fills, the landfill subgrade, and
final cover system. The services of the Soils CQA Laboratory are
coordinated by the CQA Engineer and are paid for by the Owner.

1.2.2  Qualifications of the Parties

The following qualifications are required of all parties involved with the
manufacture, fabrication, installation, transportation, and CQA of all materials
for the landfill subgrade and final cover system. Where applicable, these
qualifications must be submitted by the Contractor to the Owner and Engineer
for review and approval.

1.2.21 Contractor

Qualifications of the Contractor are specific to the construction contract
and independent of this CQA Manual.
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12.2.2 Geosynthetics Manufacturers

Each Geosynthetics Manufacturer must satisfy the qualifications
presented in the project specifications.

12.2.3  Geosynthetic Installer(s)

The Geosynthetic Installer(s) will be trained and qualified to install the
geosynthetics components of the final cover system. Each Geosynthetics
Installer must meet the requirements of the project specifications and be
approved by the Engineer.

1224 COAEngineer

The CQA Engineer will act as the Owner’s Quality Assurance
Representative. The CQA Engineer will perform CQA testing to satisfy the
requirements of this CQA Manual and will prepare the CQA certification
document. The CQA Engineer will have experience in the CQA aspects of
the construction and testing of landfill subgrade and final cover system,
and be familiar with ASTM and other related industry standards. The
activities of the CQA Engineer will be performed under the supervision of
a Registered Professional Engineer.

1225 Geosynthetics CQA Laboratory

The Geosynthetics CQA Laboratory should be certified by the
Geosynthetics Accreditation Institute, will have experience in testing
geosynthetics, and be familiar with ASTM, GRI, and other applicable test
standards. The Geosynthetics CQA Laboratory will be capable of
providing test results within 24 hours or a reasonable time after receipt of
samples depending on the test(s) to be conducted, as agreed to at the
outset of the project by affected parties, and will maintain that standard
throughout the installation.

1226 Soils CQA Laboratory

The Soils CQA Laboratory will have experience in testing structural fills,
soil liners, and aggregates, and be familiar with ASTM and other
applicable test standards. The Soils CQA Laboratory will be capable of
providing test results within 24 hours or a reasonable time after receipt of
samples depending on the test(s) to be conducted, as agreed to at the
outset of the project by affected parties, and will maintain that standard
throughout the installation.
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1.3 Scope of Construction Quality Assurance Manual

The scope of this CQA Manual includes the CQA of the soils and geosynthetic
components of the landfill subgrade and final cover system for the subject facility. The
CQA for the selection, evaluation, and placement of the soils is included in the scope.

14 Units
In this CQA Manual, all properties and dimensions are expressed in U.S. units.
1.5  References

The CQA Manual includes references to the most recent version of the test procedures
of the American Society of Testing and Materials (ASTM) and/or the Geosynthetic
Research Institute (GRI). Appendix A contains a list of these procedures.

1.6 COA Meetings

To facilitate the specified degree of quality during installation, clear, open channels of
communication are essential. To that end, meetings are critical.

161 Soil Liner COA Meeting

Prior to the start of the any soil liner system construction, a CQA Meeting will be
held. This meeting will include all parties then involved, including the Engineer,
the CQA Engineer, and the Contractor.

The purpose of this meeting is to begin planning for coordination of tasks,
anticipate any problems which might cause difficulties and delays in
construction, and, above all, review the CQA Manual to all of the parties involved.
It is very important that the rules regarding testing, repair, etc., be known and
accepted by all.

This meeting should include all of the activities referenced in the project
specifications.

The meeting will be documented by the Engineer and minutes will be transmitted
to all parties. The Soil Liner CQA Meeting and the Geosynthetics CQA Meeting
may be held as one meeting or separate meetings, depending on the direction of
the Engineer.

Harnett County Anderson Creek C&D Landfill COA Manual
February 2015 1.0 General Page 6



16.2  Geosynthetics CJA Meeting

A CQA Meeting will be held at the site prior to placement of geosynthetics in the
final cover system. Ata minimum, the meeting will be attended by the Engineer,
the CQA Engineer, the Contractor, and the Geosynthetic Installation
Superintendent(s).

The purpose of this meeting is to begin planning for coordination of tasks,
anticipate any problems which might cause difficulties and delays in
construction, and, above all, review the CQA Manual to all of the parties involved.
It is very important that the rules regarding testing, repair, etc., be known and
accepted by all.

This meeting should include all of the activities referenced in the project
specifications.

The meeting will be documented by the Engineer and minutes will be transmitted
to all parties. The Soil Liner CQA Meeting and the Geosynthetics CQA Meeting
may be held as one meeting or separate meetings, depending on the direction of
the Engineer.

16.3  COA Progress Meetings

Progress meetings will be held between the Engineer, the CQA Engineer, the
Contractor, the Geosynthetic Installation Superintendent(s), and representatives
from any other involved parties at the frequency dictated in the project
specifications or, at a minimum, once per month during active construction.
These meetings will discuss current progress, planned activities for the next
week, and any new business or revisions to the work. The CQA Engineer will log
any problems, decisions, or questions arising at this meeting in his daily or
periodic reports. Any matter requiring action which is raised in this meeting will
be reported to the appropriate parties. These meetings will be documented by
the Engineer and minutes will be transmitted to affected parties.

164  Problem or Work Deficiency Meetings

A special meeting will be held when and if a problem or deficiency is present or
likely to occur. At a minimum, the meeting will be attended by the Engineer, the
CQA Engineer, the Contractor, and representatives from any other involved
parties. The purpose of the meeting is to define and resolve the problem or work
deficiency as follows:
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e define and discuss the problem or deficiency;
e review alternative solutions; and
e implement an action plan to resolve the problem or deficiency.

The meeting will be documented by the Engineer and minutes will be transmitted
to affected parties.

1.7 Control Versus Record Testing
121 Control Testing
In the context of this CQA Manual, Control Tests are those tests performed on a
material prior to its actual use in construction to demonstrate that it can meet
the requirements of the project plans and specifications. Control Test data may
be used by the Engineer as the basis for approving alternative material sources.
122 Record Testing
Record Tests are those tests performed during the actual placement of a
material to demonstrate that its in-place properties meet or exceed the
requirements of the project drawings and specifications.
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20  COADOCUMENTATION

An effective CQA plan depends largely on recognition of construction activities that should be
monitored and on assigning responsibilities for the monitoring of each activity. This is most
effectively accomplished and verified by the documentation of quality assurance activities. The
CQA Engineer will document that quality assurance requirements have been addressed and
satisfied.

The CQA Engineer will provide the Owner and Engineer with his daily and progress reports
including signed descriptive remarks, data sheets, and logs to verify that required CQA activities
have been carried out. These reports will also identify potential quality assurance problems.
The CQA Engineer will also maintain at the job site a complete file of project drawings, reports,
project specifications, a CQA Manual, checklists, test procedures, daily logs, and other pertinent
documents.

2.1 Daily COA Report

The CQA Engineer’s reporting procedures will include preparation of a daily report
which, at a minimum, will include the following information, where applicable:

e aunique identifying sheet number for cross referencing and document control;
e date, project name, location, and other identification;

e data on weather conditions;

e areduced scale Site Plan showing all proposed work areas and test locations;
e descriptions and location of ongoing construction;

e descriptions and specific locations of areas, or units, of work being tested and/or
observed and documented:;

e locations where tests and samples were taken;
e asummary of test results;

e calibrations or recalibrations of test equipment, and actions taken as a result of
recalibration;

e off-site materials received, including quality verification documentation;

e decisions made regarding acceptance of units of work, and/or corrective actions
to be taken in instances of substandard quality;
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e summaries of pertinent discussions with the Contractor and/or Geosynthetic
Installers; and

o the CQA Engineer’s signature.

The daily report must be completed at the end of each day. This information will be
submitted to the Engineer for review on a routine basis and to the Owner upon request.

2.2 COA Progress Reports

The CQA Engineer will prepare summary progress reports at time intervals as
requested by the Engineer or Owner or upon a total project shutdown. As a minimum,
this report will include the following information for the reporting period, where
applicable:

e asummary of work activities performed;

e asummary of construction situations, deficiencies, and/or defects;

e asummary of all test results, failures, and retests;

e acompilation of daily CQA reports; and

e the CQA Engineer’s signature.

Critical problems that occur will be communicated verbally to the Engineer immediately
as well as being included in the progress reports.

2.3 COA Photographic Reporting

Photographs will be taken by the CQA Engineer at regular intervals during the
construction process and in all areas deemed critical by the CQA Engineer. These
photographs will serve as a pictorial record of work progress, problems, and mitigation
activities. Videotaping may be used to supplement photographs in the documentation of
work progress, problems, and/or mitigation activities. These records will be presented
to the Engineer upon completion of the project.

2.4 Deficiencies

The Owner and Engineer will be made aware of any significant recurring non-
conformance with the project specifications. The Engineer will then determine the
cause of the non-conformance and recommend appropriate changes in procedures or
specification. When this type of evaluation is made, the results will be documented, and
any revision to procedures or project specifications will be approved by the Owner and
Engineer.
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2.5 Design and/or Project Technical Specification Changes

Design and/or project specification changes may be required during construction. In
such cases, the CQA Engineer will notify the Engineer. The Engineer will then notify the
appropriate agency, if necessary.

Design and/or project specification changes will be made only with the written
agreement of the Engineer, and will take the form of an addendum to the project
specifications. All design changes will include a detail (if necessary) and state which
detail it replaces in the plans.

2.6 Final CQA Report

At the completion of each major construction activity at the landfill unit, the CQA
Engineer will certify all required forms, observation logs, field and laboratory testing
data sheets including sample location plans, etc. The CQA Engineer will also provide a
final report which will certify that the work has been performed in compliance with the
plans and project technical specifications, and that the supporting documents provide
the necessary information.

The CQA Engineer will also provide summaries of all the data listed above with the
report. The Record Drawings will include scale drawings depicting the location of the
construction and details pertaining to the extent of construction (e.g., depths, plan
dimensions, elevations, soil component thicknesses, etc.). All surveying and base maps
required for development of the Record Drawings will be done by the Contractor’s
Construction Surveyor. These documents will be certified by the Contractor and
delivered to the CQA Engineer and included as part of the final CQA (Certification) report.

It may be necessary to prepare interim certifications, as allowed by the regulatory
agency, to expedite completion and review.

At a minimum, the items shown in Table 2.1 will be included in the Final CQA Report.
Note that some items may not be applicable to all projects.

2.7 Storage of Records

All handwritten data sheet originals, especially those containing signatures, will be
stored by the CQA Engineer in a safe repository on site. Other reports may be stored by
any standard method which will allow for easy access. All written documents will
become property of the Owner.
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Table 2.1A  Final CQA Report General Outline (Landfill Subgrade)

1. Introduction

2. Project Description

3. CQA Program

a. Scope of Services
b. Personnel
4. Earthwork CQA

o1

Summary and Conclusions

6. Project Certification

Appendices
Appendix A
Appendix B
Appendix C
Appendix D

D1.
D2.
Appendix E
E1.
E2.
Appendix F
F1.

Design Clarifications and Modifications
Piezometer Abandonment (if applicable)
Photographic Documentation

CQA Reporting

CQA Reports

CQA Meeting Minutes

Earthwork CQA Data

CQA Test Results - Control Tests

CQA Test Results - Record Tests
Record Drawings

Subgrade As-Built
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Table 2.1B  Final CQA Report General Outline (Final Cover System)

1. Introduction

2. Project Description

w

CQA Program

a. Scope of Services
b. Personnel
Earthwork CQA
Final Cover System CQA
Geomembrane CQA

Drainage Geocomposite CQA
. Summary and Conclusions
0. Project Certification

4
5
6.
7. GCL CQA
8
9
1

Appendices

Appendix A Design Clarifications/Modifications

Appendix B Photographic Documentation

Appendix C  CQA Reporting
C1. CQA Reports
C2. CQA Meeting Minutes

Appendix D Earthwork CQA Data
D1. CQA Test Results - Control Tests
D2. CQA Test Results - Record Tests

Appendix E  Final Cover System CQA Data
E1. Manufacturer’'s Product Data Submittals and Quality Control Certificates
E2. CQA Test Results - Drainage Aggregate
E3. CQA Test Results - Vegetative Soil Layer

Appendix F Interface Shear Strength Test Data

Appendix G Geomembrane CQA Data
G1. Manufacturer’s Product Data Submittals and Quality Control Certificates
G2. Geosynthetics Inventory - Geomembrane
G3. CQA Test Results - Material Control Tests
Ga. Subgrade Acceptance Certificates
G5. Trial Seam Logs
Gé. Panel Placement Logs
G7. Panel Seaming Logs
G8. CQC Test Results - Nondestructive Seam Testing Report Forms
G9. CQC Test Results - Destructive Seam Testing Report Forms (Field)
G10. CQA Test Results - Destructive Seam Testing Report Forms (Laboratory)
G11. Repair Logs
G12. Geomembrane Installation Certification
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Table 2.1B (Continued):

Appendix H  GCL CQA Data
H1. Manufacturer’'s Product Data Submittals and Quality Control Certificates
H2. Geosynthetics Inventory - GCL
H3. CQA Test Results - Material Control Tests

Appendix | Drainage Geocomposite CQA Data
1. Manufacturer’'s Product Data Submittals and Quality Control Certificates
12. Geosynthetics Inventory - Drainage Geocomposite
13. CQA Test Results - Material Control Tests

Appendix J Record Drawings
J1. Subgrade As-Built
J2. Compacted Soil Barrier As-Built
J3. Geomembrane or GCL As-Built
Ja. Vegetative Soil Layer As-Built
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3.0  EARTHWORKCQA

This section of the CQA Manual addresses earthwork (excavation and embankment) and
outlines the soils CQA program to be implemented with regard to material approval, subgrade
approval, field control and record tests, and resolution of problems.

3.1 Embankment Material Approval

All material to be used as compacted embankment shall be approved in advance by the
CQA Engineer. Approval is based upon successful completion of CQA control testing
outlined below. Such testing can be performed either during excavation and stockpiling
or from existing stockpiles prior to use.

311  Control Tests

The procedure for CQA testing during excavation and stockpiling (including
existing stockpiles) is outlined below.

Each load of soil will be examined either at the borrow source or the stockpile
area. Any unsuitable material will be rejected or routed to separate stockpiles
consistent with its end use. Appropriate entries will be made in the daily log.

During stockpiling operations, control tests, as shown on Table 3.1, will be

performed by the CQA Engineer prior to placement of any compacted
embankment.

3.2 Subgrade Approval

The CQA Engineer will verify that the subgrade is constructed in accordance with the
project specifications. As part of this verification, the CQA Engineer will conduct an
inspection of the completed landfill subgrade after completion of excavation activities.
The CQA Engineer will notify State Solid Waste Regulators (NC DENR Division of Waste
Management’s Hydrogeologist) at least 24-hours in advance of this inspection.

3.3 Earthwork Construction

3.31  Construction Monitoring

A. Earthwork shall be performed as described in the project specifications.

B. Only soil previously approved by the CQA Engineer (see Section 3.1) shall be
used in construction of the compacted embankment. Unsuitable material
will be removed prior to acceptance by the CQA Engineer.
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C. Allrequired field density and moisture content tests shall be completed
before the overlying lift of soil is placed. The surface preparation (e.g.
wetting, drying, scarification, etc.) shall be completed before the CQA
Engineer will allow placement of subsequent lifts.

D. The CQA Engineer will monitor protection of the earthwork during and after
construction.

332  Control Tests

The control tests, as shown on Table 3.2, will be performed by the CQA Engineer
prior to placement of compacted embankment.

333 Record Tests

The record tests, as shown on Table 3.2, will be performed by the CQA Engineer
during placement of compacted embankment.

3.3.31 Record Test Failure

Recompaction of the failed area shall be performed and retested until the
area meets or exceeds requirements outlined in the specifications.

334 Judgmental Testing

During construction, the frequency of control and/or record testing may be
increased at the discretion of the CQA Engineer when visual observations of
construction performance indicate a potential problem. Additional testing for
suspected areas will be considered when:

e the rollers slip during rolling operation;

e the lift thickness is greater than specified;

e the fill material is at an improper moisture content;

o fewer than the specified number of roller passes are made;
e dirt-clogged rollers are used to compact the material;

e the rollers may not have used optimum ballast;

e the fill materials differ substantially from those specified; or
e the degree of compaction is doubtful.

34  Deficiencies
The CQA Engineer will immediately determine the extent and nature of all defects and

deficiencies and report them to the Owner and Engineer. All defects and deficiencies
will be documented by the CQA Engineer. The Contractor shall correct defects and
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deficiencies to the satisfaction of the CQA Engineer. The CQA Engineer will observe all
retests on repaired defects.

Table 3.1 CQA Testing Program for Embankment Material Approval

Property Test Method Minimum Test Frequency
Control Tests:
Visual Classification ASTM D 2488 Each Soil
Moisture-Density Relationship ASTM D 698 5,000 CY per Each Soil

Table 3.2 CQA Testing Program for Compacted Embankment

Property Test Method Minimum Test Frequency

Control Tests: (See Table 3.1)

Record Tests:

Lift Thickness |  =---- Each Soil
In-Place Density ASTM D 6938 20,000 ft2 per Lift &

1 per 500 LF/Lift of Berms
Moisture Content ASTM D 69382 (< 200 ft. Base Width]

Verification of Subgrade Soil Type (Soil
within 2 Vertical Feet of Finished
Subgrade Elevations) (See Note 3):

Visual Classification ASTM D 2488 5,000 ft?

Atterberg Limits ASTM D 4318 10,000 ft2

Grain Size Analysis ASTM D 422 10,000 ft2
Notes:

1. Optionally use ASTM D 1556, ASTM D 2167, or ASTM D 2937. For every 10 nuclear
density tests perform at least 1 density test by ASTM D 1556, ASTM D 2167, or ASTM
D 2937 as a verification of the accuracy of the nuclear testing device.
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2. Optionally use ASTM D 2216, ASTM D 4643, or ASTM D 4959. For every 10 nuclear
moisture tests perform at least 1 moisture test by ASTM D 2216, ASTM D 4643, or
ASTM D 4959 as a verification of the accuracy of the nuclear testing device.

3. Conduct subgrade verification using hand augered boring or test pit.
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40  SOILLINER CQA

This section of the CQA Manual addresses the soil liner component of the final cover system and
outlines the soils CQA program to be implemented with regard to material approval, subgrade
approval, test fill construction, field and laboratory control and record tests, and resolution of
problems.

4.1 Soil Liner Material Approval

All material to be used as soil liner shall be approved in advance by the CQA Engineer.
Approval is based upon successful completion of CQA control testing outlined below.
Such testing can be performed either during excavation and stockpiling or from existing
stockpiles prior to use.

411 Control Tests

The procedure for CQA testing during excavation and stockpiling (including
existing stockpiles] is outlined below.

Each load of soil will be examined either at the borrow source or the stockpile
area. Any unsuitable material will be rejected or routed to separate stockpiles

consistent with its end use. Appropriate entries will be made in the daily log.

During stockpiling operations, control tests, as shown on Table 4.1, will be
performed by the CQA Engineer prior to placement of any soil liner material.

4.2 Subgrade Approval

The CQA Engineer will verify that the soil liner subgrade is constructed in accordance
with the project specifications.

4.3 Test Fill Construction

A test fill meeting the requirements of the project specifications will be constructed
using the same construction methods, equipment, and material to be used for the soil
liner component. The test fill construction will be conducted prior to or coincide with the
beginning of construction of the soil liner component.

Construction equipment and methods will be reviewed by the CQA Engineer prior to test
fill placement.
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43.]

Control Tests

The control tests, as shown on Table 4.2, will be performed by the CQA Engineer
prior to placement of soil liner material in the test fill.

432  Record Tests

The
dur

record tests, as shown on Table 4.2, will be performed by the CQA Engineer
ing placement of soil liner material in the test fill.

433  TestFill Completion

The
line

test fill program is completed when the Contractor has shown that the soil
r constructed using the same construction methods, equipment, and material

to be used in construction of the soil liner will satisfy project specifications. No

soil liner can be placed until the test fill program is completed.
44  Soil Liner Construction

441  Construction Maonitaring

A. Soil liner shall be placed as described in the applicable section(s) of the
project specifications using the construction methods, equipment, and
material demonstrated in the test fill construction.

B. Only soil previously approved by the CQA Engineer (see Section 4.1) shall be
used in construction of the soil liner. Unsuitable material will be removed
prior to acceptance by the CQA Engineer.

C. Allrequired field density and moisture content tests shall be completed
before the overlying lift of soil is placed. The surface preparation (e.g.
wetting, drying, scarification, etc.) shall be completed before the CQA
Engineer will allow placement of subsequent lifts.

D. The CQA Engineer will monitor protection of the soil liner during and after
construction.

E. The liner surface shall be sprinkled with water as needed to prevent
desiccation. Should desiccation occur, the last lift shall be reconstructed in
accordance with the project specifications. Standing water should not be
present on the soil liner.

F. Frost heave or other damage due to freezing shall require lift reconstruction
in accordance with the project specifications.
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G.

The CQA Engineer will inspect the soil liner and certify that it is in accordance
with the project specifications and approved plans prior to the Contractor
beginning installation of overlying geosynthetics.

The finished soil liner shall be free of all rock protrusions. All cracks and
voids shall be filled and the surface made uniform. This shall be
accomplished by final dressing of the soil liner with smooth-drum rollers and
hand raking. No rubber tired vehicles are permitted on the final dressed
surface unless authorized by the CQA Engineer.

The surface on which the overlying geosynthetics are to be placed shall be
maintained in a firm, clean, and smooth condition and shall be within the
acceptable moisture range before and during the geosynthetics installation.

442  Control Tests

The control tests, as shown on Table 4.3, will be performed by the CQA Engineer
prior to placement of soil liner material.

443  Record Tests

The record tests, as shown on Table 4.3 and as described below, will be
performed by the CQA Engineer during placement of soil liner material.

A.

Each lift will be checked visually for soil clods, rocks, debris, plant materials
and other foreign material. Any such material which does not meet specified
requirements shall be identified and removed prior to and during the
compaction process.

The thickness of the loose lift will be measured at random locations after
spreading and leveling is completed. Loose lift thickness should not exceed
the depth of penetration of the compaction feet.

Moisture content will be monitored by the CQA Engineer prior to compaction.
If the soil is drier than the specified minimum moisture content, water will be
added and the lift will be disced to distribute the moisture evenly.

Results of testing will be certified within 7 days of soil liner placement.

4431 Record Test Failure

The following procedures shall be used in the event of density or
hydraulic conductivity test failure:
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4.5

444

A. Failed Density Test: Recompaction of the failed area shall be

performed and retested until the area meets or exceeds
requirements outlined in the specifications.

. Failed Hydraulic Conductivity Test: The area of failure shall be

localized and reconstructed in accordance with the project
specifications. This area will be retested as outlined within the plan
by the CQA Engineer. Optionally, at least five replicate samples shall
be obtained and tested by the Contractor in the immediate vicinity of
the failed test. If all five samples pass, then the initial failing test will
be discounted. However, should the replicate samples confirm the
failure of the soil liner to meet specifications, the area of failure shall
be localized, reconstructed, and retested as described above.

Judgmental Testing

During construction, the frequency of control and/or record testing may be
increased at the discretion of the CQA Engineer when visual observations of
construction performance indicate a potential problem. Additional testing for
suspected areas will be considered when:

445

the rollers slip during rolling operation;

the lift thickness is greater than specified;

the fill material is at an improper moisture content;

fewer than the specified number of roller passes are made;
dirt-clogged rollers are used to compact the material,;

the rollers may not have used optimum ballast;

the fill materials differ substantially from those specified; or
the degree of compaction is doubtful.

Perforations In Soil Liner

All holes shall be patched with compacted soil liner (if allowed by the project
specifications) or sodium bentonite compacted and hydrated in the holes.

Deficiencies

The CQA Engineer will immediately determine the extent and nature of all defects and
deficiencies and report them to the Owner and Engineer. All defects and deficiencies
will be documented by the CQA Engineer. The Contractor shall correct defects and
deficiencies to the satisfaction of the CQA Engineer. The CQA Engineer will observe all
retests on repaired defects.
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Table 4.1 CQA Testing Program for Soil Liner Material Approval

Property

Test Method

Minimum Test Frequency

Control Tests:

Visual Classification ASTM D 2488 Each Soil

Moisture Content ASTM D 2216 2,000 CY per Each Soil
Grain Size Analysis ASTM D 422 2,000 CY per Each Soil
Atterberg Limits ASTM D 4318 2,000 CY per Each Soil
Moisture-Density Relationship ASTM D 698 5,000 CY per Each Soil
Hydraulic Conductivity - Lab Remolded ASTM D 5084 10,000 CY per Each Soil

Note:

1. Maximum effective confining pressure and hydraulic gradient as required by the
project specifications. Backpressure as recommended by ASTM D 5084.
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Table 4.2 CQA Testing Program for Soil Liner Test Fill

Property Test Method Minimum Test Frequency

Control Tests: (See Table 4.1):

Moisture-Density Relationship ASTM D 6984 1 per Lift

Hydraulic Conductivity - Lab Remolded ASTM D 508434 1 per Lift

Record Tests:

Lift Thickness | ----- Each Lift

Atterberg Limits ASTM D 4318 1 per Lift

Grain Size Analysis ASTM D 422 1 per Lift

In-Place Density ASTM D 6938 3 per Lift

Moisture Content ASTM D 69382 3 per Lift

:—ISyhderfbt;liTcu(t‘,)Z?ductivity - Undisturbed ASTM D 50842 1 per Lift
Notes:

1. Optionally use ASTM D 1556, ASTM D 2167, or ASTM D 2937. For every 10 nuclear
density tests perform at least 1 density test by ASTM D 1556, ASTM D 2167, or ASTM
D 2937 as a verification of the accuracy of the nuclear testing device.

2. Optionally use ASTM D 2216, ASTM D 4643, or ASTM D 4959. For every 10 nuclear
moisture tests perform at least 1 moisture test by ASTM D 2216, ASTM D 4643, or
ASTM D 4959 as a verification of the accuracy of the nuclear testing device.

3. Maximum effective confining pressure and hydraulic gradient as required by the
project specifications. Backpressure as recommended by ASTM D 5084.

4. These tests performed on the test fill may count toward the minimum frequencies
established in Table 4.1.
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Table 4.3 CQA Testing Program for Soil Liner

Property

Test Method

Minimum Test Frequency

Control Tests: (See Table 4.1):

Record Tests:

Lift Thickness

Each Lift

In-Place Density

ASTM D 6938'

10,000 ft2 per Lift

Moisture Content

ASTM D 69382

10,000 ft2 per Lift

Hydraulic Conductivity - Undisturbed
(Shelby Tube)

ASTM D 50843

80,000 ft? per Lift

Notes:

1. Optionally use ASTM D 1556, ASTM D 2167, or ASTM D 2937. For every 10 nuclear
density tests perform at least 1 density test by ASTM D 1556, ASTM D 2167, or ASTM
D 2937 as a verification of the accuracy of the nuclear testing device.

2. Optionally use ASTM D 2216, ASTM D 4643, or ASTM D 4959. For every 10 nuclear
moisture tests perform at least 1 moisture test by ASTM D 2216, ASTM D 4643, or
ASTM D 4959 as a verification of the accuracy of the nuclear testing device.

3. Maximum effective confining pressure and hydraulic gradient as required by the
project specifications. Backpressure as recommended by ASTM D 5084.
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50  GEOMEMBRANECQA

This section of the CQA Manual addresses the geomembrane component of the final cover
system and outlines the CQA program to be implemented with regard to manufacturer and
installer approval, material approval, subgrade approval, field and laboratory control and record
tests, repairs, and resolution of problems.

5.1 Geomembrane Manufacturer and Installer Approval

The Contractor shall submit the qualifications of the Geomembrane Manufacturer and
the Geomembrane Installer, as described in the specifications, to the CQA Engineer for
approval.

5.2 Geomembrane Material Approval

521  Geomembrane Product Data

The CQA Engineer will review the Contractor’s submittals for conformance with
the project specifications.

522  Shipment And Storage

During shipment and storage, all geomembrane will be protected as required by
the project specifications. The CQA Engineer will observe rolls upon delivery at
the site.

523  (Quality Control Certificates

Upon delivery, the CQA Engineer will:
o verify that the Manufacturer’s quality control certificates have been
provided at the specified frequency and that each certificate identified the

rolls or sheets related to it; and

e review the Manufacturer’s quality control certificates and verify that the
certified properties meet the project technical specifications

5.24  Material Control Tests

Samples for material control tests, as shown on Table 5.1, will be obtained by
the CQA Engineer at the indicated frequencies upon delivery of the
geomembrane. Alternatively, samples may be randomly obtained at the
manufacturing site by the CQA Engineer or representatives of the Geosynthetics
CQA Laboratory.
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Unless otherwise specified, samples will be three (3) feet long by the roll or
sheet width. The CQA Engineer will mark the machine direction on the samples
with an arrow.

All material control tests will be performed by the Geosynthetics CQA
Laboratory.

All control test results must be available at the site prior to the deployment of all
geomembrane. The CQA Engineer will examine all results from laboratory
conformance testing.

5.24.1 Material Control Test Failure

The following procedure will apply whenever a sample fails a material
control test:

A. The Geomembrane Installer will replace the roll or sheet of
geomembrane that is in nonconformance with the project
specifications with a roll or sheet that meets project specifications.

B. The Geomembrane Installer will remove conformance samples for
testing by the Geosynthetics CQA Laboratory from the closest
numerical roll or sheet on both sides of the failed roll or sheet. These
two samples must both conform to project specifications. If either of
these samples fails, then the next numerical roll or sheet will be
tested until a passing roll or sheet is found. This additional
conformance testing will be at the expense of the Geomembrane
Installer. If either of the two closest rolls or sheets fails, the Engineer
will dictate the frequency of additional testing.

The CQA Engineer will document actions taken in conjunction with
material control test failures.

5.3 Geomembrane Installation

531  Handling

The Geosynthetic Installer will handle all geomembrane in such a manner as
required by the project specifications.
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532  Earthwork
5321 Surface Preparation

The Geomembrane Installer will certify in writing that the surface on
which the geomembrane will be installed meets line and grade, and the
surface preparation requirements of the project specifications (see also
Table 8.1). The certificate of acceptance will be given to the CQA
Engineer prior to commencement of geomembrane installation in the
area under consideration. The CQA Engineer will give a copy of this
certificate to the Engineer.

To ensure a timely covering of the subgrade surface, the Engineer may
allow subgrade acceptance in areas as small as one acre. After the
supporting soil has been accepted by the Geomembrane Installer, it will
be the Geomembrane Installer's responsibility to indicate to the Engineer
and CQA Engineer any change in the supporting soil condition that may
require repair work. If the CQA Engineer concurs with the Geomembrane
Installer, then the Engineer will ensure that the supporting soil is
repaired.

5322 Anchorage System

The CQA Engineer will verify that anchor trenches have been constructed
and backfilled according to project specifications and design drawings.

533  Geomembrane Placement

5.33.1 Field Panel Identification

The CQA Engineer will document that the Geomembrane Installer labels
each field panel with an "identification code" (number or letter-number
consistent with the layout plan) agreed upon by the Geomembrane
Installer and CQA Engineer at the Geosynthetics CQA Meeting (see
Section 1.6.2).

The Geomembrane Installer will establish a table or chart showing
correspondence between roll or sheet numbers and field panel
identification codes. This documentation shall be submitted to the CQA
Engineer weekly for review and verification. The field panel identification
code will be used for all quality control and quality assurance records.
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5.3.3.2 Field Panel Placement

Location: The CQA Engineer will verify that field panels are installed at
the location indicated in the Geomembrane Installer’'s layout plan, as
approved or modified in Section 5.3.3.1.

Installation Schedule: The CQA Engineer will evaluate every change in
the schedule proposed by the Geomembrane Installer and advise the
Engineer on the acceptability of that change.

The CQA Engineer will record the identification code, location, and date of
installation of each field panel.

Placement of Geomembrane: The CQA Engineer will verify that project
specification related restrictions on placement of geomembrane are
fulfilled. Additionally, the CQA Engineer will verify that the supporting soil
has not been damaged by weather conditions.

Damage: The CQA Engineer will visually observe each panel, after
placement and prior to seaming, for damage. The CQA Engineer will
advise the Engineer which panels, or portion of panels, should be
rejected, repaired, or accepted. Damaged panels or portions of damaged
panels which have been rejected will be marked and their removal from
the work area recorded by the CQA Engineer. Repairs will be made
according to procedures described in this section.

As a minimum, the CQA Engineer will document that:

e the panelis placed in such a manner that it is unlikely to be
damaged; and

e any tears, punctures, holes, thin spots, etc. are either marked by
the Geomembrane Installer for repair or the panel is rejected.

534  Field Seaming
5341 Seam lLayout

The Geomembrane Installer will provide the CQA Engineer with a seam
layout drawing, i.e., a drawing of the area to be lined showing all expected
seams. The CQA Engineer and Engineer will review the seam layout
drawing and verify that it is consistent with the accepted state of practice
and this CQA Manual.
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A seam numbering system compatible with the panel numbering system
will be agreed upon at the Geosynthetics CQA Meeting (see Section
1.6.2). An on-going written record of the seams and repair areas shall be
maintained by the Geomembrane Installer with weekly review by the CQA
Engineer.

53.4.2 Requirements of Personnel

The Geomembrane Installer will provide the CQA Engineer with a list of
proposed seaming personnel and their experience records. This
document will be reviewed by the CQA Engineer for compliance with
project specifications.

5343 Seaming Equipment and Products

Field seaming processes must comply with project specifications.
Proposed alternate processes will be documented and submitted to the
Engineer and CQA Engineer for their approval. Only seaming apparatus
which have been specifically approved by make and model will be used.
The CQA Engineer will submit all documentation to the Engineer for his
concurrence.

535  Field Seam Control Tests

5351 Trial Seams

A. Prior to production seaming, after four (4) hours of continuous
seaming, and/or when significant changes in geomembrane or
ambient temperature occurs, the Geomembrane Installer shall
perform trial seams to verify that seaming conditions and procedures
are adequate. Trial seams shall be performed by each operator of
extrusion welders and by the primary operator of each wedge welder
using seaming equipment to be used in production seaming.

B. Trial seams shall be made on appropriate sized pieces of identical or
equivalent geomembrane material.

C. Hot wedge trial seams shall be approximately 72" x 12" with the seam
centered lengthwise. Extrusion fillet trial seams shall be
approximately 36" x 12" with the seam centered lengthwise. A
minimum of four coupons shall be tested in peel and shear (two each)
(ASTM D 6392) by the Geomembrane Installer using a field
tensiometer. All coupons shall meet the minimum seam strength
requirements as shown in the project specifications.
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D. Each trial seam shall be assigned a number and the test results
recorded in the appropriate log by the Geomembrane Installer. The
CQA Engineer will observe all trial seams and compile all trial seam
logs.

536  Field Seam Record Tests

5361 Nondestructive Seam Continuity Testing

The Geomembrane Installer shall test and document all seams
continuously over their full length using one of the following
nondestructive seam tests. This testing shall be performed
simultaneously with geomembrane deployment as the work progresses
and not at the completion of all field seaming.

A. Vacuum Testing shall conform to ASTM D 5641 requirements.

B. Air Pressure Testing (for double seam with an enclosed space) shall
conform to ASTM D 5820 requirements and the requirements listed in
Table 5.2.

The CQA Engineer will observe the nondestructive testing on a full time
basis to ensure conformance with this CQA Manual and the project
specifications.

536.2 Field Destructive Seam Testing

A. The Geomembrane Installer shall obtain 12" x 30" (or longer as
needed) samples of field seams with the seam centered lengthwise,
suitable for testing, at an average frequency of one sample per 500
linear feet of seam. The sample shall be cut into two equal-length
pieces, one for field destructive seam testing by the Geosynthetics
Installer and one given to the CQA Engineer as an archive sample.
The date, time, equipment, seam number, and seaming parameters
will be marked on each sample and recorded by the CQA Engineer.

B. The Geomembrane Installer shall perform and document field
destructive seam testing using a field tensiometer which has been
calibrated within the prior 6 months (calibration information shall be
provided to the CQA Engineer). A minimum of three (3) coupons each
will be tested in peel and shear (ASTM D 6392]). Coupons shall meet
the minimum seam strength requirements as shown in the project
specifications.
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C. The CQA Engineer or the Owner may require additional random
samples to be taken for testing in areas which visually appear
defective and not in accordance with the project requirements.

D. All holes in the geomembrane resulting from destructive seam
sampling shall be immediately repaired in accordance with repair
procedures described in this manual.

5363 Geosynthetics CQA Laboratory Destructive Testing

A. The Geomembrane Installer shall obtain 12" x 30" (or longer as
needed) samples of field seams with the seam centered lengthwise,
suitable for testing, at an average frequency of one sample per day to
confirm field destructive seam tests. The sample shall be cut into two
equal-length pieces, both to be given to the CQA Engineer for
laboratory destructive seam testing and as an archive sample. The
date, time, equipment, seam number, and seaming parameters will
be marked on each sample and recorded by the CQA Engineer.

B. Laboratory destructive test samples will be packaged and shipped to
the Geosynthetics CQA Laboratory by the CQA Engineer in a manner
that will not damage the test sample.

C. A minimum of five (5) coupons each will be tested in peel and shear
(ASTM D 6392] by the Geosynthetics CQA Laboratory. Coupons shall
meet the minimum seam strength requirements as shown in the
project specifications.

D. All geomembrane destructive test samples that fail to meet project
specifications will be saved and sent to the CQA Engineer for

observation.

E. The CQA Engineer will review laboratory test results as soon as they
become available.

5.364 Field Seam Record Test Failure

For noncomplying tests, the CQA Engineer will:

e observe continuity testing of the repaired areas performed by the
Geomembrane Installer;
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e confirm the record location, date, test unit number, name of

tester, and compile the record of testing provided by the
Geomembrane Installer;

e provide a walk-through inspection of all impacted seam areas and
verify that the areas have been tested in accordance with the CQA
Manual and project specifications; and

o verify that the Geomembrane Installer has marked repair areas
with the appropriate color-coded marking pencil.

5365 Defining Extent of Field Seam Record Test Failure

All defective seam test failures must be bounded by acceptable
destructive tests. The CQA Engineer will document repair actions taken
in conjunction with all seam test failures.

5.3.7  Repairs & Verification

53.71 Repair Procedures

A.

All repair procedures shall be in accordance with the project
specifications. The CQA Engineer will observe all repair procedures.

All surfaces shall be clean and dry at the time of the repair.

After an extrusion seam is made, no more than Y inch of abrasion
shall be visible beyond the weld.

53.2.2 Repair Verification

A.

B.

Each repair shall be numbered and logged by the Geomembrane
Installer.

Each repair shall be non-destructively tested by the Geomembrane
Installer using the methods described above. Repairs which pass
non-destructive testing shall be taken as an indication of an adequate
repair.

Repairs more than 150 feet long may be of sufficient length to require
destructive test sampling, at the discretion of the CQA Engineer. A
failed test indicates that the repair shall be redone and retested until
passing test results are achieved.
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5.4 Liner System Acceptance

The geomembrane component of the liner system will be accepted by the Owner when:

the installation is finished;

o verification of the adequacy of all seams and repairs, including associated
testing, is complete;

e CQA Engineer provides the Engineer with a final copy of the nondestructive test
documentation, repair information, and as-built drawings, as submitted by the
Geomembrane Installer;

e CQA Engineer provides the Engineer with a certification, submitted by the
Geomembrane Installer that the geomembrane was installed in accordance with
the Geomembrane Manufacturer's recommendations as well as the project
drawings and project specifications; and

e all documentation of the installation is completed including the CQA Engineer's
final report.

55 Materials in Contact with Geomembranes

The quality assurance procedures indicated in this subsection are only intended to
assure that the installation of these materials does not damage the geomembrane. All
reasonable measures to protect the geomembrane and provide additional quality
assurance procedures are necessary to assure that systems built with these materials
will be constructed to ensure proper performance.

551 Soils

Prior to placement, the CQA Engineer will visually confirm that all soil materials
to be placed against the geomembrane comply with project specifications. The
Geomembrane Installer will provide the CQA Engineer a written surface
acceptance certificate in accordance with Section 5.3.2. All soil materials shall
be placed and compacted in accordance with project specifications.

5.5.2  Sumps and Appurtenances

The CQA Engineer will verify that:

e installation of the geomembrane in appurtenance areas, and connection
of the geomembrane to appurtenances have been made according to the
project specifications;
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e extreme care is taken while seaming around appurtenances since neither
nondestructive nor destructive testing may be feasible in these areas; and

e the geomembrane or appurtenances have not been visibly damaged while
making connections to appurtenances.

5.6 Deficiencies

The CQA Engineer will immediately determine the extent and nature of all defects and
deficiencies and report them to the Owner and Engineer. All defects and deficiencies
will be documented by the CQA Engineer. The Contractor shall correct defects and
deficiencies to the satisfaction of the CQA Engineer. The CQA Engineer will observe all
retests on repaired defects.
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Table 5.1 CQA Testing Program for Geomembrane Material Approval

Property

Test Method

Minimum Test Frequency

Control Tests:

Thickness ASTM D 5199/D 5994 100,000 ft2 or 1 per Lot
Density ASTM D 1505/D 792 100,000 ft? or 1 per Lot!
Carbon Black Content ASTM D 1603 100,000 ft? or 1 per Lot!
Carbon Black Dispersion ASTM D 5596 100,000 ft2 or 1 per Lot!

Tensile Properties:

Tensile Strength at Yield
Tensile Strength at Break
Elongation at Yield

Elongation at Break

ASTM D 6693 (Type IV]

100,000 ft2 or 1 per Lot

Tear Resistance

ASTM D 1004

100,000 ft? or 1 per Lot!

Notes:

1. Whichever provides the larger number of tests.

Harnett County Anderson Creek C&D Landfill

February 2015 (Revised: May 2015)

COA Manual
5.0 Geomembrane CQA Page 37




Table 5.2 Air Pressure Test Requirements

Material

Minimum Pressure (PSI)

Maximum Pressure Drop
(PSI1) After 5 Minutes

30 Mil LLDPE

25
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6.0  DRAINAGE GEOCOMPOSITE CQA

This section of the CQA Manual addresses drainage geocomposite (DGC) and outlines the CQA
program to be implemented with regard to material approval, material control tests, repairs,
and resolution of problems.

6.1 DGC Material Approval

611  DGC Product Data

The CQA Engineer will review the Contractor’s submittals for conformance with
the project specifications.

612  Shipment And Storage

During shipment and storage, all DGC will be protected as required by the project
specifications. The CQA Engineer will observe rolls upon delivery at the site.

613  (Quality Control Certificates

Upon delivery, the CQA Engineer will:
o verify that the Manufacturer’s quality control certificates have been
provided at the specified frequency and that each certificate identified the

rolls related to it; and

e review the Manufacturer’'s quality control certificates and verify that the
certified properties meet the project technical specifications.

614  DGC Material Control Tests

Samples for material control tests, as shown on Table 6.1, will be obtained by
the CQA Engineer at the indicated frequencies upon delivery of the DGC.
Alternatively, samples may be randomly obtained at the manufacturing site by
the CQA Engineer or representatives of the Geosynthetics CQA Laboratory.

Unless otherwise specified, samples will be three (3] feet long by the roll width.
The CQA Engineer will mark the machine direction on the samples with an arrow.

All material control tests will be performed by the Geosynthetics CQA
Laboratory.

All test results must be available at the site prior to the deployment of all DGC.
The CQA Engineer will examine all results from laboratory testing.
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6.1.41 Material Control Test Failure

The following procedure will apply whenever a sample fails a material
control test:

A. The Geosynthetic Installer will replace the roll of DGC thatis in
nonconformance with the project specifications with a roll that meets
project specifications.

B. The Geosynthetic Installer will remove samples for testing by the
Geosynthetics CQA Laboratory from the closest numerical roll on both
sides of the failed roll. These two samples must both conform to
project specifications. If either of these samples fails, then the next
numerical roll will be tested until a passing roll is found. This
additional testing will be at the expense of the Geosynthetic Installer.
If either of the two closest rolls fails, the Engineer will dictate the
frequency of additional testing.

The CQA Engineer will document actions taken in conjunction with
material control test failures.

6.2 DGC Installation

6.21  Handling And Placement

The Geosynthetic Installer will handle and place all DGC in such a manner as
required by the project specifications.

6.2.2  Stacking And Joining

When several layers of DGC are stacked, care should be taken to ensure that
stacked DGC are placed in the same direction. Stacked DGC will never be laid in
perpendicular directions to the underlying DGC (unless otherwise specified by
the Engineer]. The CQA Engineer will observe the stacking of DGC.

Adjacent rolls of DGC will be joined according to construction drawings and
project specifications.

623  Repairs

Any holes or tears in the DGC will be repaired in accordance with the project
specifications. The CQA Engineer will observe any repair.
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6.24  Placement Of Overlying Materials

All soil materials located on top of DGC shall be placed in accordance with the

project specifications.

6.3 Deficiencies

The CQA Engineer will immediately determine the extent and nature of all defects and
deficiencies and report them to the Owner and Engineer. All defects and deficiencies
will be documented by the CQA Engineer. The Contractor shall correct defects and
deficiencies to the satisfaction of the CQA Engineer. The CQA Engineer will observe all

retests on repaired defects.

Table 6.1 CQA Testing Program for Drainage Geocomposite Material Approval

Property

Test Method

Minimum Test Frequency

Control Tests:

Thickness (geonet only) ASTM D 5199 100,000 ft2 or 1 per Lot!
Density (geonet only) ASTM D 1505 100,000 ft2 or 1 per Lot!
Ply Adhesion ASTM D 7005 100,000 ft2 or 1 per Lot!

Transmissivity

ASTM D 47162

1 per Resin Lot

Notes:

1. Whichever provides the larger number of tests.

2. Conduct tests for transmissivity in accordance with the conditions given in the

project specifications.
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7.0  GEOSYNTHETIC CLAY LINER (GCL) CQA

This section of the CQA Manual addresses geosynthetic clay liner (GCL) and outlines the CQA
program to be implemented with regard to material approval, material control tests, repairs,
and resolution of problems.

[A

GCL Manufacturer and Installer Approval

The Contractor shall submit the qualifications of the GCL Manufacturer and the GCL
Installer, as described in the specifications, to the CQA Engineer for approval.

7.2 GCL Material Approval
721  GCL Product Data
The CQA Engineer will review the Contractor’s submittals for conformance with
the project specifications.
¢.2.2  Shipment And Storage
During shipment and storage, GCL will be protected as required by the project
specifications. The CQA Engineer will observe rolls upon delivery at the site.
723 (Quality Control Certificates
Upon delivery, the CQA Engineer will:

o verify that the Manufacturer’s quality control certificates have been
provided at the specified frequency and that each certificate identified the
rolls related to it; and

e review the Manufacturer’s quality control certificates and verify that the
certified properties meet the project technical specifications.

.24 GCL Material Control Tests
Samples for material control tests, as shown on Table 7.1, will be obtained by
the CQA Engineer at the indicated frequencies upon delivery of the GCL.
Alternatively, samples may be randomly obtained at the manufacturing site by
the CQA Engineer or representatives of the Geosynthetics CQA Laboratory.
Unless otherwise specified, samples will be three (3] feet long by the roll width.
The CQA Engineer will mark the machine direction on the samples with an arrow.
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All material control tests will be performed by the Geosynthetics CQA
Laboratory.

All test results must be available at the site prior to the deployment of all GCL.
The CQA Engineer will examine all results from laboratory testing.

7241 Material Control Test Failure

The following procedure will apply whenever a sample fails a material
control test:

A. The Geosynthetic Installer will replace the roll of GCL that is in
nonconformance with the project specifications with a roll that meets
project specifications.

B. The Geosynthetic Installer will remove samples for testing by the
Geosynthetics CQA Laboratory from the closest numerical roll on both
sides of the failed roll. These two samples must both conform to
project specifications. If either of these samples fails, then the next
numerical roll will be tested until a passing roll is found. This
additional testing will be at the expense of the Geosynthetic Installer.
If either of the two closest rolls fails, the Engineer will dictate the
frequency of additional testing.

The CQA Engineer will document actions taken in conjunction with
material control test failures.

7.3 GCL Installation

731  Surface Preparation

The Geosynthetics Installer will certify in writing that the surface on which the
GCL will be installed meets line and grade, and the surface preparation
requirements of the project specifications (see also Table 8.1). The certificate of
acceptance will be given to the CQA Engineer prior to commencement of GCL
installation in the area under consideration. The CQA Engineer will give a copy of
this certificate to the Engineer.

To ensure a timely covering of the subgrade surface, the Engineer may allow
subgrade acceptance in areas as small as one acre. After the supporting soil has
been accepted by the Geosynthetics Installer, it will be the Geosynthetics
Installer’s responsibility to indicate to the Engineer and CQA Engineer any
change in the supporting soil condition that may require repair work. If the CQA
Engineer concurs with the Geosynthetics Installer, then the Engineer will ensure
that the supporting soil is repaired.
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732 Handling And Placement

The Geosynthetic Installer will handle and place all GCL in such a manner as
required by the project specifications.

733  SeamsAnd Overlaps

All GCL will be seamed or overlapped in accordance with project specifications or
as approved by the CQA Engineer and Engineer.

734  Repairs

Any holes or tears in the GCL will be repaired in accordance with the project
specifications. The CQA Engineer will observe any repair.

735  Placement Of Overlying Materials

All soil materials located on top of the GCL shall be placed in accordance with
the project specifications.

7.4 Deficiencies

The CQA Engineer will immediately determine the extent and nature of all defects and
deficiencies and report them to the Owner and Engineer. All defects and deficiencies
will be documented by the CQA Engineer. The Contractor shall correct defects and
deficiencies to the satisfaction of the CQA Engineer. The CQA Engineer will observe all
retests on repaired defects.

Table 7.1 CQA Testing Program for GCL Material Approval

Property Test Method Minimum Test Frequency

Control Tests:

Hydraulic Conductivity ASTM D 5084/D 5887 100,000 ft2 or 1 per Lot!

ASTM D 5993

2 1
(@ 0% moisture) 100,000 ft2 or 1 per Lot

Bentonite Content

Peel Strength ASTM D 6496 100,000 ft2 or 1 per Lot!
Notes:
1. Whichever provides the larger number of tests.
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8.0  FINALCOVER SYSTEM CQA

This section of the CQA Manual addresses the landfill gas (LFG) system, drainage aggregate and
piping, and the vegetative soil layer of the final cover system. By reference to Sections 5.0, 6.0,
and 7.0 of this CQA Manual, this section also addresses the geomembrane, drainage
geocomposite, and geosynthetic clay liner that are included in the final cover system. This
section outlines the CQA program to be implemented with regard to material approval,
construction monitoring, and resolution of problems.

8.1 Final Cover System Material Approval

The CQA Engineer shall verify that the following are provided and installed in accordance
with the project drawings, specifications, and this CQA Manual.

811  Soil Liner

The CQA program for Soil Liner is presented in Section 4.0 of this CQA Manual.

812  Pipe
A. Receipt of Contractor’'s submittals for each type of pipe to be used.

B. Review of submittals for for conformity to the project specifications.

813  LFG System Components

A. Receipt of Contractor’'s submittals on LFG system components.

B. Review of submittals for LFG system components for conformity to the
project specifications.

814  Megregates (Verify for each type of agéregate)

A. Receipt of Contractor’s submittals on aggregates.

B. Review of submittals for aggregates for conformity to the project
specifications.

C. Verify that aggregates in stockpiles or at borrow sources conform to the
project specifications.

D. Conduct material control tests in accordance with Table 8.1.

Harnett County Anderson Creek C&D Landfill COA Manual
February 2015 (Revised: May 2015) 9.0 Final Cover System CQA Page 47



815  Geomembrane
The CQA program for geomembranes is presented in Section 5.0 of this CQA
Manual. Conduct record testing of the prepared subgrade for installation of

geomembrane in accordance with Table 8.1.

816  Drainage Geocomposite

The CQA program for drainage geocomposite is presented in Section 6.0 of this
CQA Manual.

8.1.7  Geosynthetic Clay Liner

The CQA program for geosynthetic clay liner is presented in Section 7.0 of this
CQA Manual. Conduct record testing of the prepared subgrade for installation of
GCL in accordance with Table 8.1.

818  \Vegetative Soil Layer

A. Review the proposed source of vegetative soil layer for conformance with the
project specifications.

B. Conduct material control tests in accordance with Table 8.1.

8.2 Final Cover System Installation

The CQA Engineer will monitor and document the construction of all final cover system
components for compliance with the project specifications. Monitoring the construction
work for the components of the final cover system includes the following:

verify location and depth of LFG wells;
o verify location of all piping;

e monitoring the minimum vertical buffer maintained between field equipment and
geosynthetics/piping; and

e monitoring that the placement of the final cover system components does not
fold or damage the geosynthetics or other underlying layers.

8.3 Deficiencies

The CQA Engineer will immediately determine the extent and nature of all defects and
deficiencies and report them to the Owner and Engineer. All defects and deficiencies
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will be documented by the CQA Engineer. The Contractor shall correct defects and
deficiencies to the satisfaction of the CQA Engineer. The CQA Engineer will observe all
retests on repaired defects.

Table 8.1 CQA Testing Program for Final Cover System

Component Property Test Method M?:;tr:n]c-:?t
Control Tests:
Coarse Aggregate: Gradation ASTM C 136 5,000 CY
Vegetative Soil Layer: Visual Classification ASTM D 2488 Each Load
Grain Size Analysis ASTM D 422 5,000 CY
Atterberg Limits ASTM D 4318 5,000 CY
Record Tests:
ZZE?JZ;?JZES:CL or Grain Size Analysis ASTM D 422 20,000 ft?
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Construction Quality Assurance Manual

Appendix A: Reference List of Test Methods

American Society American Society of Testing and Materials (ASTM]:

ASTM C 136

ASTM D 422

ASTM D 698

ASTM D 792

ASTM D 1004

ASTM D 1505

ASTM D 1556

ASTM D 1603

ASTM D 2167

ASTM D 2216

ASTM D 2434

ASTM D 2488

ASTM D 2937

Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.

Standard Test Method for Particle Size Analysis of Soils.

Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-lbf/ft3).

Standard Test Method for Density and Specific Gravity (Relative
Density) of Plastics by Displacement.

Standard Test Method for Initial Tear Resistance of Plastic Film
and Sheeting.

Standard Test Method for Density of Plastics by the Density-
Gradient Technique.

Standard Test Method for Density and Unit Weight of Soil in Place

by the Sand-Cone Method.

Standard Test Method for Carbon Black in Olefin Plastics.

Standard Test Method for Density and Unit Weight of Soil in Place

by the Rubber Balloon Method.

Standard Test Method for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass.

Standard Test Method for Permeability of Granular Soils (Constant

Head).

Standard Practice for Description and Identification of Soils
(Visual-Manual Procedure].

Standard Test Method for Density of Soil in Place by the Drive
Cylinder Method.
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ASTM D 4318

ASTM D 4643

ASTM D 4716

ASTM D 4959

ASTM D 5084

ASTM D 5199

ASTM D 5596

ASTM D 5641

ASTM D 5820

ASTM D 5887

ASTM D 5993

ASTM D 5994

ASTM D 6392

ASTM D 6496

Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

Standard Test Method for Determination of Water (Moisture)
Content of Soil by the Microwave Oven Method.

Standard Test Method for Constant Head Hydraulic Transmissivity
(In-Plane Flow) of Geotextiles and Geotextile Related Products.

Standard Test Method for Determination of Water (Moisture)
Content of Soil by Direct Heating Method.

Standard Test Method for Measurement of Hydraulic Conductivity
of Saturated Porous Materials Using a Flexible Wall
Permeameter.

Standard Test Method for Measuring Nominal Thickness of
Geotextiles and Geomembranes.

Standard Test Method for Microscopic Evaluation of the
Dispersion of Carbon Black in Polyolefin Geosynthetics.

Standard Practice for Geomembrane Seam Evaluation by Vacuum
Chamber.

Standard Practice for Pressurized Air Channel Evaluation of Dual
Seamed Geomembranes.

Standard Test Method for Measurement of Index Flux Through
Saturated Geosynthetic Clay Liner Specimens Using a Flexible
Wall Permeameter.

Standard Test Method for Measuring Mass per Unit of
Geosynthetic Clay Liners.

Standard Test Method for Measuring Core Thickness of Textured
Geomembrane.

Standard Test Method for Determining the Integrity of
Nonreinforced Geomembrane Seams Produced Using Thermo-
Fusion Methods.

Standard Test Method for Determining Average Bonding Peel
Strength Between the Top and Bottom Layers of Needle-Punched
Geosynthetic Clay Liners.
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ASTM D 6693 Standard Test Method for Determining Tensile Properties of
Nonreinforced Flexible Polyethylene and Nonreinforced
Polypropylene Geomembranes.

ASTM D 6938 Standard Test Methods for In-Place Density and Water Content of
Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow
Depth).

ASTM D 7005 Standard Test Method for Determining the Bond Strength (Ply

Adhesion) of Geocomposites.
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1.0 GENERALFACILITY OPERATIONS

This Operations Manual was prepared for operations of the Harnett County Anderson Creek
Landfill facility located at 1086 Poplar Drive in Spring Lake. Harnett County (County) owns and
operates the facility under Solid Waste Permit Nos. 43-03 (C&D Landfill) and 43-09T (Transfer
Station]). This document discusses the operation of the following landfill units and other solid
waste management activities:

e Municipal Solid Waste (MSW] Transfer Station;
e Construction and Demolition Debris (C&D) Landfill;
e Convenience Center;
0 Small MSW Loads
Recyclables
White Goods and Scrap Metal
Consumer Electronics
Used Tires
Used Vehicle Oil Filters
Automotive Batteries
Pallets
Asphalt Shingles
e Yard Waste Processing Area; and
e Material Recovery.

O O O0OO0OO0OO0OOo0OOo

Refer to Figure 1 for the location of existing and proposed landfill units, the transfer station,
and other solid waste management activities.

The information contained herein was prepared to provide facility personnel with a clear
understanding of how the Design Engineer assumed that the completed facility would be
operated and how regulatory operations criteria will be met. While deviations from the
operations procedures outlined herein may be acceptable, they must be reviewed and approved
by the NC Department of Environment and Natural Resources (DENR) Division of Waste
Management (DWM) prior to implementation. Additionally, the Design Engineer should be
consulted regarding any changes which may affect the design of the facility. Please refer to the
appropriate permit application for a detailed discussion and calculations for the individual
components of each landfill unit, including phasing plans.

1.1 Contact Information

All correspondence and questions concerning the operation of the Harnett County
Anderson Creek Landfill facility should be directed to the appropriate County and State
personnel listed below. For fire or police emergencies dial 911.
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11 Harnett County (County)

Harnett County Solid Waste Department
200 Alexander Drive

Lillington, NC 27546

Phone: (910) 814-6156

Fax: (910) 814-8263

Anderson Creek Landfill Facility
1086 Poplar Drive

Spring Lake, NC 28390

Phone: (910) 893-5626

County Engineer: Amanda Bader, P.E.
Solid Waste Operations Manager: Randy Smith
Solid Waste Operations Crew Leader: Andrew Holland

112 North Carolina Department of Environment and Natural Resources

North Carolina DENR - Raleigh Central Office (RCO)
217 W. Jones Street

Raleigh, NC 27603

1646 Mail Service Center

Raleigh, NC 27699-1646

Phone/Fax: (919) 707-8200

North Carolina DENR - Fayetteville Regional Office (FRO)
225 Green Street, Suite 714

Fayetteville, NC 28301

Phone: (910) 486-1541

Fax: (910) 486-0707

North Carolina DENR - Winston-Salem Regional Office (WSRO)
450 West Hanes Mill Rd, Suite 300

Winston-Salem, NC 27105

Phone: (336) 776-9800

Division of Waste Management ([DWM] - Solid Waste Section:

Field Operations Branch Head: Jason Watkins (WSRO)
Eastern District Supervisor: Dennis Shackelford (FRO)
Environmental Senior Specialist: Robert Hearn (RCO)
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Division of Land Resources - Land Quality Section:

Regional Engineer: Brad Cole, P.E. (FRO)

1.2 Facility Operating Hours

Normal hours of operation will be 7:30 A.M. to 4:30 P.M. Monday, Tuesday, Thursday,
Friday, and Saturday and 7:30 A.M. to 12:00 P.M. on Wednesday. The facility will be
closed on Sunday and on holidays as designated by the County.

The County may elect to modify these hours from time to time.

1.3 Site Access

The site will be accessed by the existing entrance on Poplar Drive. A scale and a scale
house are provided near the entrance. All waste will have been weighed prior to being
placed in the landfill or transfer station.

131  Physical Restraints

Limiting access to the landfill facility is important for the following reasons:

e Unauthorized and illegal dumping of waste materials is prevented.
e Trespassing, and injury resulting therefrom, is discouraged.
e The risk of vandalism is greatly reduced.

Access to active areas of the landfill will be controlled by a combination of fences
and natural barriers, and strictly enforced operating hours. A landfill attendant
will be on duty at all times when the facility is open for public use to enforce
access restrictions (see also Section 1.2). The entrance has a gate which will be
securely locked during non-operating hours.

132 Security

Frequent inspections of gates and fences will be performed by landfill personnel.
The County will arrange for a random security patrol of the landfill entrance to
further discourage trespassing. Evidence of trespassing, vandalism, or illegal
operation will be reported to the County Engineer or Solid Waste Operations
Manager.

14 Signage

A prominent sign(s) containing the information required by the DWM will be placed at the
main landfill entrance. This sign(s) will provide information on operating hours,
operating procedures, and acceptable wastes. Additional signage will be provided as
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necessary within the landfill complex to distinctly distinguish the roadway to the active
landfill unit(s). Service and maintenance roads for use by facility staff will be clearly
marked and barriers (e.g., traffic cones, barrels, etc.) will be provided as required.

141 Waste Limit Markers

During construction or closure of landfill units, waste limit markers will be used
to identify the permitted limits of waste. The waste markers will be constructed
of non-degradable material and will state “"Waste Limits” in bold lettering.
Offsets are acceptable such that all wording is clear to the DWM and operational
staff. The waste markers will be maintained and replaced when damaged.

1.5 Communications

Two-way radio communication will be maintained between the active landfill unit,
transfer station, and the landfill scale house. The scale house has a telephone in case of
emergency and for the conduct of day-to-day business. Emergency telephone numbers
are displayed in this location.

1.6 Fire Control

The possibility of fire within the landfill, transfer station, or a piece of equipment must
be anticipated in the daily operation of the facility. Potential fire hazards include both
surface conditions and subsurface conditions. Surface conditions include equipment
operations and newly placed waste. Subsurface conditions include existing waste
previously landfilled.

161 Open Burning

With the exception of the controlled burning of land clearing debris generated
on-site or from emergency clean-up operations, no opening burning is allowed at
the facility. Controlled burning will occur only if permitted or approved by the
DWM, the Division of Air Quality (DAQ]J, and the local fire department.

162  Fire Tetrahedron'

To better understand the properties of fire, the
fundamental methods to extinguish it must be
understood. The fire “tetrahedron” illustrates the rule
that in order to ignite and burn, each component of the
tetrahedron (fuel, oxygen, heat, and chemical chain
reaction) represents a property of flaming fire. A fire

"National Fire Protection Association (www.nfpa.org).
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is prevented or extinguished by “removing” any one of them. A fire naturally
occurs when the elements are combined in the right mixture (e.g., more heat
needed for igniting some fuels, unless there is concentrated oxygen). The fire
tetrahedron is a more modern adaptation of the traditional fire “triangle”
recognizing the chemical reactions that may occur as a component - “the
uninhibited chain reaction”. This chain reaction is the feedback of heat to the
fuel to produce the gaseous fuel used in the flame. In other words, the chain
reaction provides the heat necessary to maintain the fire. These principles are
integral in the prevention and management of potential fire situations. Please
note this information is considered as a basis of understanding which may be
superseded by the direction and skill of the local Fire Marshal.

163 Equipment

A combination of factory installed fire suppression systems and/or portable fire
extinguishers will be operational on all pieces of heavy equipment at all times.
Potential fire hazards are created from the build-up of fine, dry dust particles on
and around operational motors and control panels. The presence of these build-
ups can cause overheating and potential fire if periodic equipment cleaning and
maintenance are not practiced. Portable fire extinguishers should be maintained
in a state of readiness on each piece of moving equipment and equipment should
be cleaned periodically.

164  General Fire Management Strategies

Each fire situation is site specific; however, general strategies for active fire
management include the following (in no particular order):

e Covering of burning material with soil [reduce oxygen);

e Covering of burning material with foams (reduce oxygen);

e Flooding of burning material with water (reduce heat);

e Injecting an inert gas such as CO:z (reduce oxygen);

e Excavating the burning material (displacing fuel] and then extinguishing it
in small controlled areas; and

e Applying extinguishing agents that will interfere with and inhibit the
combustion process at the molecular level (break the chemical reaction).

16.5  Fires Within Disposal Areas

Fires within the landfill disposal areas will be limited by the use of cover soil as a
fire break and control of "hot" loads entering the landfill. Landfill personnel at
the scale house will turn away all trucks containing waste that is suspected to be
hot. If a hot load is placed on the working face, then the load will be spread as
thin as possible and daily cover soil will be immediately placed on the waste to
extinguish the fire.
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In general, fires that break out close to the surface of the disposal area should be
excavated and smothered with cover material. Deep fires should be smothered
out by placing moist soil on the surface and by constructing soil barriers around
the fire. Where the smothering technique fails, the burning material must be
excavated and smothered or quenched with water once the burning material is
brought to the surface. Water is usually not effective unless it can be directly
applied to the burning material.

16.6  Fires within the Transfer Station or in Transfer Trailers

Fires within the transfer station or in transfer trailers will be limited by the
control of “hot” loads entering the facility. Facility personnel at the scale house
will turn away all vehicles containing waste that is suspected to be hot. If
smoldering or burning waste is discovered on the tipping floor, then the waste
will be segregated, spread as thin as possible, and the fire will be extinguished.
No “hot” material will be loaded onto transfer trailers.

Transfer trailer fires are uncommon, but may occur when open trailers are
loosely loaded with combustible waste materials. If smoke or fire are observed
in a loaded waste transfer trailer, the fire must be immediately reported to the
Solid Waste Operations Manager. If possible, the load should be immediately
doused with water from the tipping floor. If possible, the transfer trailer should
be slowly moved from the loading bay, moved at least 100 feet away from the
building, and disconnected from the truck cab. The Solid Waste Operations
Manager will evaluate the situation and response, and, if necessary, call 911.

16.7  Notification

The County will verbally notify the DWM (see Section 1.1.2) within 24 hours of
discovery of a fire within any landfill disposal area or in the transfer station. In
addition, written documentation describing the fire, the actions carried out to
extinguish the fire, and a strategy for preventing future occurrences will be
provided to the DWM within 15 days following any such occurrence using the
DWM's Fire Occurrence Notification Form (see Appendix Al.

16.8  Coordination With Local Fire Department

A copy of this Operations Manual will be filed with the local fire department
including all contact information for the facility.

1.7 Severe Weather Conditions

Unusual weather conditions can directly affect the operation of the landfill facility. Some
of these weather conditions and recommended operational responses are as follows.
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121 lce Storms

An ice storm can make access to the facility dangerous, prevent movement or
placement of cover soil, and, thus, may require closure of the facility until the ice
is removed or has melted.

172 HeavyRains

Exposed soil surfaces can create a muddy situation in some portions of the
facility during rainy periods. The control of drainage and use of crushed stone on
unpaved roads should provide all-weather access for the site and promote
drainage away from critical areas. In areas where the aggregate surface is
washed away or otherwise damaged, new aggregate should be used for repair.

Intense rains can affect newly constructed drainage structures such as swales,
diversions, cover soils, and vegetation. After such a rain event, inspection by
facility personnel will be initiated and corrective measures taken to repair any
damage found before the next rainfall.

1.2.3  Electrical Storms

The open area of the facility is susceptible to the hazards of an electrical storm.
If necessary, activities will be temporarily suspended during such an event.
Refuge will be taken as necessary in the on-site buildings or in rubber-tired
vehicles.

174 Windy Conditions

Facility operations during a particularly windy period may require that the
working face be temporarily shifted to a more sheltered area. When this is done,
the previously exposed face will be immediately covered with cover soil.

1.2.5  Violent Storms

In the event of hurricane, tornado, or severe winter storm warning issued by the
National Weather Service, facility operations may be temporarily suspended until
the warning is lifted. Cover soil will be placed on exposed waste and buildings
and equipment will be properly secured to the extent deemed safe.

1.8 Equipment Requirements

The County will maintain on-site equipment required to perform the necessary site
activities. Periodic maintenance of all equipment and minor and major repair work will
be performed at designated maintenance zones.
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The anticipated major equipment requirements for operation and maintenance of the
site are listed in the following table. These may vary based upon incoming tonnages and
equipment replacement schedules.

Table 1 Equipment Requirements
Description Primary Function (Allocation)

1) Compactor Waste placement and compaction

2] Dozers (2) Stripping and grading of borrow areas, fine grading, slope
work, and site cleanup

3) Rubber-Tired Front End Loader | Moving waste on tipping floor of transfer station

4) Rubber-Tired Backhoe General site operations; backup for front end loader

5) Yard Tractor Moving transfer trailers

6) Transfer Trailers (Multiple) Waste transportation (Contractor-Owned)

7) Excavator Loading and placement of cover soils; general site
operations

8) Farm Tractor w/ Pavement General site operations; road cleaning

Brush

9) Pans (2) Loading and hauling of cover soil

10) Leachate Truck Hauling of leachate

19 Personnel Requirements

191 C6&D0 Landfill

At least one member of the facility supervisory staff will be certified as a
Manager of Landfill Operations (MOLO) by the Solid Waste Association of North
America (SWANA] (or other DWM-approved program) and operations staff will go
through appropriate training. At least one certified (SWANA Landfill Operations
Specialist or other DWM-approved program) operator will be present on-site
during times when the landfill is receiving or disposing of waste. As part of this
training, personnel learn to recognize loads which may contain prohibited
wastes.

19.2  Transfer Station

At least one member of the facility supervisory staff will be trained in the
management of transfer station operations and operations staff will go through
appropriate training. As part of this training, personnel learn to recognize loads
which may contain prohibited wastes.

110  Health and Safety

All aspects of the facility operations were developed with the health and safety of the
operating staff, customers, and neighbors in mind. Prior to commencement of
operations of the facility, a member of the operating staff will be designated site safety
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officer. This individual, together with the facility’'s management will modify the site
safety and emergency response program to remain consistent with SWANA and
Occupational Safety and Health Administration (0SHA] guidance.

Safety equipment provided includes equipment rollover protective cabs, seat belts,
audible reverse warning devices, hard hats, safety shoes, and first aid kits. Facility
personnel will be encouraged to complete the American Red Cross Basic First Aid
Course. Other safety requirements as designated by the County will also be
implemented.

Facility employees will be routinely trained in health and safety by supervisory staff. All
training will be documented. The following are some general recommendations for the

health and safety of workers:

1101 Personal Hygiene

The following items are recommended as a minimum of practice:

e Wash hands before eating, drinking, or smoking.

e Wear personal protective equipment as described in Section 1.10.2.

o Wash, disinfect, and bandage ANY cut, no matter how small itis. Any
break in the skin can become a source of infection.

e Keep fingernails closely trimmed and clean (dirty nails can harbor
pathogens).

110.2  Personal Protective Equipment

Personal Protective Equipment (PPE) must be evaluated as to the level of
protection necessary for particular operating conditions and then made available
to facility employees. The list below includes the PPE typically used and/or
required in a solid waste management facility workplace.

o Safety shoes with steel toes.

e Noise reduction protection should be used in areas where extended
exposure to continuous high decibel levels are expected.

e Disposable rubber latex or chemical resistant gloves for handling and/or
sampling of waste materials.

e Dust filter masks (voluntary).

e Hard hats (in designated areas).

Following use, PPE’s should be disposed of or adequately cleaned, dried, or
readied for reuse.
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1103 Mechanical Equipment Hazard Prevention

All equipment should be operated with care and caution. All safety equipment
such as horns, backup alarms, and lights should be functional. A Lockout-
Tagout program will be used to identify equipment in need or under repair and
insure that operation is “off-limits” prior to maintenance or repair. All operators
will be trained in the proper operation of equipment.

1104 Employee Health and Safety

Some general safety rules are:

e Consider safety first when planning and conducting activities.

e Review the equipment 0&M manual(s] prior to attempting
repairs/changes.

e Remember the buddy system for repair of mechanical equipment.

e Post emergency contact phone numbers.

e Provide easy and visible access to the Right to Know materials.

e Provide easy and visible access to first aid kits and fire extinguishers.

1105  Physical Exposure

Facility personnel may come in contact with the fluids, solids, and airborne
constituents found at the facility. Routine training should be conducted
regarding the individual and collective materials used at the facility and their
associated hazards. Training concerning safe work practices around these
potential exposures should cover the use of equipment and proper disposal
procedures.

1106  Safety Data Sheets

Safety Data Sheets (SDS) will be made available for all chemicals stored on site
for use at the facility. SDS will be stored in a location with all other Right to
Know information for the site.

1 Utilities

Electrical power, water, telephone, and restrooms will be provided at the scale house
and transfer station.
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112 Record Keeping Program

The County will maintain the following records in an operating record at the facility:

A.
B. Current operations manual/plan(s) and engineering plan for each landfill

mo o

T Lrem

r

v o

S.

T.

Current permit(s) (Permit to Construct, Permit to Operate, etc.);

unit;
Inspection reports;
Audit and compliance records;
Annual reports (including survey and other documentation related to airspace
usage in landfill units];
Waste inspection records (see Section 2.3.1J;
Daily tonnage records - including source of generation;
Waste determination records (if applicable);
Quantity, location of disposal, generator, and special handling procedures for
all special wastes disposed of at the site;
List of generators and haulers that have attempted to dispose of restricted
wastes;
Employee training procedures and records of training completed;
All ground water monitoring and surface water quality information (See the
current Water Quality Monitoring Plan) including:
1. Monitoring well construction records;
2. Sampling dates and results;
3. Statistical analyses (if applicable]; and
4. Results of inspections, repairs, etc.
LFG monitoring results and remedial measures as required (see the current
LFG Monitoring Plan);
All closure and post-closure information, where applicable, including:
1. Notification of intent to close;

2. Testing;
3. Certification; and
4. Recording.

Cost estimates or financial assurance documentation;

A notation of the date of cover placement;

Documentation of approval for controlled burning (Date of Approval/Name of
Approving DWM personnel] (see Section 1.6.1];

Documentation of Asphalt Shingle Recycling (see Section 2.6 and Appendix
E);

NPDES records (see Section 3.1.4); and

Leachate records (see Sections 3.2 and 3.3).

The operating record will be kept up to date by the Solid Waste Operations Manager or
his designee. It will be presented upon request to the DWM for inspection. A copy of this
Operations Manual will be kept at the landfill and will be available for use at all times.
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20  WASTEHANDLING OPERATIONS

This section describes the required waste handling operations for the Harnett County Anderson
Creek Landfill facility. In addition to the MSW and C&D waste disposed of at or transferred from
this facility, the County also collects/processes yard waste and recyclables including used tires,
white goods, and scrap metal. These materials are stored at the landfill facility until there are
sufficient quantities for pick up by various recycling contractors.

2.1 Acceptable Wastes

211 Approved Service Area

The Anderson Creek Landfill facility is currently approved to serve Harnett
County.

212  Transfer Station

Non-hazardous solid waste as defined by NCGS 130A-290(a)(35) generated within
the approved service area may be accepted at the transfer station. In addition,
animal carcasses from the NC Department of Transportation and from local
animal control departments within the approved service area are accepted and
handled as described in Section 2.4.3.2. Carcasses are bagged prior to arrival.

Acceptable wastes must meet the requirements of the receiving disposal facility.
213 C&0 Landfill Unit

Only the following wastes generated within the approved service area may be
disposed of in the C&D landfill unit:

e Construction and Demolition (C&D) Solid Waste: as defined in 15A NCAC
13B.0532(8) means solid waste resulting solely from construction,
remodeling, repair, or demolition operations on pavement and buildings
or structures. C&D waste does not include municipal and industrial
wastes that may be generated by the on-going operations at buildings or
structures.

e Inert Debris: as defined in 15A NCAC 13B.0101(22) means concrete,
brick, concrete block, uncontaminated soil, gravel and rock, and
untreated and unpainted wood.

e Land Clearing Waste: as defined in 15A NCAC 13B.0101(23) means solid
waste which is generated solely from land-clearing activities, limited to
stumps, trees, limbs, brush, grass, and other naturally occurring
vegetative material.

e Asphalt: in accordance with NCGS 130A-294(m).

e Industrial solid waste that is generated by mobile or modular home
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manufacturers and asphalt shingle manufacturers. The waste must be
separated at the manufacturing site to exclude municipal solid waste,
hazardous waste, and other waste prohibited from disposal in a
Construction and Demolition Landfill.

Other Wastes as Approved by the Solid Waste Section of the Division of
Waste Management.

In addition, asbestos as described in Section 2.4.3 may also be disposed of in the
C&D landfill unit.

2.2  Prohibited Wastes
221 Transfer Station
The following wastes are prohibited from acceptance at the transfer station:

e Used Oil and Motor Vehicle Oil Filters;

e Yard Waste;

e White Goods;

e Antifreeze (ethylene glycol);

e Aluminum Cans;

o Whole Scrap Tires;

e |ead Acid Batteries:

e Certain Recyclable Rigid Plastic Containers (per NCGS 130A-
309.10(f)(11));

¢ Wooden Pallets;

e Oyster Shells;

e Discarded Computer Equipment and Televisions;

e Construction and Demolition Debris (C&D) (Except when allowed by the
County).

In addition, operating criteria prohibit other materials from acceptance at the
transfer station. These materials include:

e Hazardous waste as defined by NCGS 130A-290(a)(8), including hazardous
waste from conditionally exempt small quantity generators.

e Polychlorinated biphenyls (PCB) wastes as defined in 40 CFR 761 with the
exception of trace amounts found in materials such as consumer
electronics.

o Bulk or non-containerized liquid wastes unless the waste is household
waste other than septic waste and waste oil; or the waste is leachate or
gas condensate derived from the MSW landfill unit. A liquid
determination will be performed by the paint filter test (see Appendix B
for apparatus and procedure].

e Containers holding liquid wastes unless the waste is household waste.
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e Medical waste as defined in G.S. 130A-290(a)(18).
e Sludge as defined in G.S. 130A-290(a)(34).
e Septage as defined in G.S. 130A-290(a)(32).

2.2.2 C&0 Landfill Unit

Only wastes as defined in Section 2.1.3 above may be accepted for disposal in
the C&D landfill unit. Prohibited wastes include waste exclusions listed in 15A
NCAC 13B .0542 as follows:

o Wastewater treatment sludge. Wastewater treatment sludge may be
accepted, with the approval of the DWM, for utilization as a soil
conditioner and incorporated into or applied onto the vegetative soil layer
component of the final cover system. In this case, the sludge will be
applied at no greater than agronomic rates and to a maximum depth of
six inches.

e Containers such as tubes, drums, barrels, tanks, cans, and bottles unless
they are empty and perforated to ensure that no liquid, hazardous, or
municipal solid waste is contained therein;

e Garbage as defined in G.S. 130A-290(a)(7);

e Hazardous waste as defined in G.S. 130A-290(a)(8), to also include
hazardous waste from conditionally exempt small quantity generators;

e Industrial solid waste unless a demonstration has been made and
approved by the DWM that the landfill meets the requirements of Rule
.0503(2)(d)(ii)(A);

e Liquid wastes;

e Medical waste as defined in G.S. 130A-290(a)(18);

e Municipal solid waste as defined in G.S. 130A-290(a)(18a);

e Polychlorinated biphenyls (PCB) wastes as defined in 40 CFR 761;

e Radioactive waste as defined in G.S. 104E-5(14);

e Septage as defined in G.S. 130A-290(a)(32);

e Sludge as defined in G.S. 130A-290(a)(34];

e Special wastes as defined in G.S. 130A-290(a)(40);

e White goods as defined in G.S. 130A-290(a)(44); and

e Yard trash as defined in G.S. 130A-290(a)(45).

The following wastes cannot be received if separate from C&D waste:

e Lamps or bulbs including but not limited to halogen, incandescent, neon
or fluorescent;

e Lighting ballast or fixtures;

e Thermostats and light switches;

e Batteries including but not limited to those from exit and emergency
lights and smoke detectors;

o |ead pipes;
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e | ead roof flashing;

e Transformers;

e Capacitors;

e Copper chrome arsenate (CCA) and creosote treated woods; and
o Pallets.

Waste accepted for disposal in the C&D landfill unit must be readily identifiable
as C&D waste and must not have been shredded, pulverized, or processed to
such an extent that the composition of the original waste cannot be readily
ascertained except as specified as follows:

o C&D waste that has been shredded, pulverized, or otherwise processed
may be accepted for disposal from a facility that has received a permit
from an authorized regulatory authority which specifies such activities
are inspected by the authority, and whose primary purpose is recycling
and reuse of the C&D material. For this case, a waste screening plan and
waste acceptance plan will be prepared and made available to the DWM
upon request.

The County will not dispose of C&D waste that is known to be generated within
the boundaries of a unit of local government that by ordinance:

(A) Prohibits generators or collectors of C&D waste from disposing
that type or form of C&D waste.
(B) Requires generators or collectors of C&D waste to recycle that

type or form of C&D waste.

2.3 Waste Screening Programs

In order to assure that prohibited wastes are not entering the landfill facility, screening
programs have been implemented. Waste received at both the scale house and waste
taken to the transfer station or active landfill unit is inspected by trained personnel.
These individuals have been trained to spot indications of suspicious wastes, including:
hazardous placarding or markings, liquids, powders or dusts, sludges, bright or unusual
colors, drums or commercial size containers, and “chemical” odors. Screening
programs for visual and olfactory characteristics of prohibited wastes are an ongoing
part of the facility operation.

Records of information gathered as part of the waste screening programs will be
maintained at the facility during its active life and as long as required by the County and
the DWM.
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231  Waste Receiving and Inspection

All vehicles must stop at the scale house located near the entrance of the facility
and visitors are required to sign-in. All waste transportation vehicles are
weighed and the content of the load assessed. The scale attendant(s) requests
from the driver of the vehicle a description of the waste it is carrying to ensure
that unacceptable waste is not allowed into the facility. The attendant(s) then
visually checks the vehicle as it crosses the scale. Signs informing users of the
acceptable and unacceptable types of waste are posted at the scale house. Once
passing the scales, the vehicles are routed to the transfer station, C&D landfill
unit, or other area (convenience center, etc.] as appropriate.

Vehicles are randomly selected for screening on a regular basis, depending on
personnel available. At least two (2] vehicles per week will be randomly
selected by inspection personnel. However, if something suspicious is spotted
in any waste load, that load is inspected further.

Vehicles selected for inspection are directed to an area of intermediate cover
adjacent to the working face or to an area of the tipping floor of the transfer
station where the vehicle will be unloaded. Waste is carefully spread using
suitable equipment. An attendant trained to identify wastes that are
unacceptable inspects the waste discharged at the screening site. If
unacceptable waste is found, including wastes generated from outside of the
service area, the load will be isolated and secured by berming off the area. For
unacceptable wastes that are non-hazardous, the Solid Waste Operations
Manager will then notify officials of the DWM (see Section 1.1.2) within 24 hours
of attempted disposal of any waste the landfill is not permitted to receive in order
to determine the proper course of action. For unacceptable wastes that are
thought to be hazardous, the Hazardous Waste Contingency Plan outlined in
Section 2.3.2 will be followed. The hauler is responsible for removing
unacceptable waste from the facility property.

If no unacceptable waste is found, the load will be pushed to the working face
and incorporated into the daily waste cell or loaded into a transfer trailer. All
random waste inspections will be documented by facility staff using the waste
screening form provided in Appendix C.

In addition to random waste screening described above, waste unloaded on the
active face of the landfill or on the tipping floor of the transfer station will be
inspected by the equipment operators, trained to spot unacceptable wastes,
before and during spreading and compaction or loading onto transfer trailers.
Any suspicious looking waste is reported immediately to the designated primary
inspector for further evaluation.
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232  Hazardous Waste Contingency Plan

In the event that identifiable hazardous waste or waste of questionable character
is detected at the facility, appropriate equipment, protective gear, personnel, and
materials as necessary will be employed to isolate the wastes. The DWM will be
notified immediately (see Section 1.1.2) that an attempt was made to dispose of
hazardous waste at the facility. If the vehicle attempting disposal of such waste
is known, all attempts will be made to prevent that vehicle from leaving the site
or, if the vehicle has left the site, immediate notice will be served on the owner of
the vehicle that hazardous waste, for which they have responsibility, has been
disposed of at the facility.

The County will assist the DWM as necessary and appropriate in the removal and
disposition of the hazardous waste and in the prosecution of responsible parties.
If needed, the hazardous waste will be covered with either on-site soils or other
tarping material until such time when an appropriate method can be
implemented to properly handle the waste. The cost of the removal and
disposing of the hazardous waste will be charged to the owner of the vehicle
involved. Any vehicle owner or operator who knowingly dumps hazardous waste
in the facility may be barred from using the facility.

Should an incident where hazardous waste is found at the facility occur, the event
will be documented by facility staff using the waste screening form provided in
Appendix C.

24  Waste Disposal

241 Access
Traffic will be clearly directed to the appropriate active access road. The location
of access roads during waste placement will be determined by facility staff in
order to reflect waste placement strategy. Additionally, access will be
maintained for site monitoring locations.
24.2  General Procedures
For each active landfill unit, waste transportation vehicles will arrive at the
working face at random intervals. There may be a number of vehicles unloading
waste at the same time, while other vehicles are waiting. In order to maintain
control over the unloading of waste, a certain number of vehicles will be allowed
on the working face at a time. The actual number will be determined by the
spotter (the spotter is typically the compactor operator). This procedure will be
used in order to minimize the potential of unloading un-acceptable waste and to
control disposal activity. Operations at the working face will be conducted in a
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manner which will encourage the efficient movement of transportation vehicles
to and from the working face, and to expedite the unloading of waste.

The approach to the working face will be maintained such that two or more
vehicles may safely unload side by side (A minimum separation distance of 10
feet is encouraged.). A vehicle turn-around area large enough to enable vehicles
to arrive and turn around safely with reasonable speed will be provided adjacent
to the unloading area. The vehicles will back to a vacant area near the working
face to unload. Upon completion of the unloading operation, the transportation
vehicles will immediately leave the working face area. Personnel will direct
traffic as necessary to expedite safe movement of vehicles.

Waste unloading at the landfill will be controlled to prevent disposal in locations
other than those specified by site management. Such control will also be used to
confine the working face to a minimum width, yet allow safe and efficient
operations. The width and length of the working face will be maintained as small
as practical in order to maintain the appearance of the site, control windblown
waste, and minimize the amount of cover required each day. Normally, only one
working face will be active on any given day, with all deposited waste in other
areas covered by either daily/periodic, intermediate, or final cover, as
appropriate.

The procedures for placement and compaction of solid waste include: unloading
of vehicles, spreading of waste into 2 foot lifts (thicker lifts may be necessary at
the operators discretion depending on waste type and location of waste
placement), and compaction on relatively flat slopes (i.e. 5H:1V max.) using a
landfill compactor and a minimum number of three full passes.

Caution will be used in wet conditions such that no waste will be placed into
ponded water. Likewise, surface water will not be allowed to be impounded over
waste.

Wind screens adjacent to active areas may be used as practical to control
windblown waste (refer also to Section 3.8, Litter Control).

The use of portable signs with directional arrows and portable traffic barricades
will facilitate the unloading of wastes to the designated disposal locations. These
signs and barricades will be placed along the access route to the working face of
the landfill or other designated areas which may be established.

Except as described in Section 2.9, the removal of solid waste from any landfill
unit is prohibited except upon notification of the DWM (see Section 1.1.2).
Regardless, the general public is prohibited from any waste removal activities
from any landfill unit.
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243  Special Waste Management

2431 Asbestos Management (C&D Landfill Unit)

The County may dispose of asbestos within the C&D landfill unit.
Asbestos will only be accepted if it has been processed and packaged in
accordance with State and Federal (40 CFR 61) regulations. Asbestos will
arrive at the site in vehicles that contain only the asbestos waste and only
after advance notification by the generator.

Once the hauler brings the asbestos to the landfill, the hauler will be
directed to the designated asbestos disposal area by facility staff. The
designated disposal area will be prepared by facility staff by leveling a
small area using a dozer or loader. Prior to disposal, the landfill
operators will stockpile cover soil near the designated asbestos disposal
area. The volume of soil stockpiled will be sufficient to cover the waste
and to provide any berms, etc. to maintain temporary separation from
other landfill traffic.

Once placed in the prepared area, the asbestos waste will be covered with
a minimum of 18 inches of cover soil placed in a single lift. The surface of
the cover soil will be compacted and graded using a tracked dozer or
loader. The landfill compactor will be prohibited from operating over
asbestos disposal areas until at least 18 inches of cover is in-place.

The facility staff will record the approximate location and elevation of the
asbestos waste once cover is in-place (typically using a GPS device). The
Solid Waste Operations Manager will then review pertinent disposal and
location information to assure compliance with regulatory requirements
and enter the information into the Operating Record.

Once disposal and recording for asbestos waste is completed, the
disposal area may be covered with waste. No excavation into designated
asbestos disposal areas will be permitted.

2432 Animal Carcasses (Transfer Station)

Animal carcasses will be handled at the transfer station as follows:

e (Carcasses will have been bagged prior to arrival.
e Upon arrival the bagged carcasses will be immediately loaded into
a transfer trailer.
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244  Daily or Periodic Caver (C&0 Landfill Unit)

At the completion of waste placement each week, or sooner if the area of
exposed waste exceeds one-half acre in size, a 6-inch layer of earthen material
or other material as approved by the DWM will be placed over the exposed waste.
Cover must be placed at more frequent intervals if necessary to control disease
vectors, fires, odors, blowing litter, and scavenging.

245  Alternate Daily Cover

Alternate daily cover (ADC) materials/methods may be used upon approval by the
DWM. Materials and corresponding methods that have been approved for use at
other facilities may be used upon notification of the DWM [see Section 1.1.2).
Materials/methods which have not been approved for use at other facilities will
require a demonstration period prior to approval.

246 Intermediate Cover

A 12 inch layer of soil cover should be placed on all waste surfaces that have not
received waste in 30 days but are below final elevation. This intermediate cover
should be seeded immediately and graded such that all precipitation run-off is
channeled to the surface water systems.

24.7  Height Monitoring

Periodically the facility staff will monitor landfill top and side slope elevations
with a level. When such elevations approach design grades, the final top-of-
waste grades will be staked to limit over-placement of waste.

2.5 Transfer Station Operations

The transfer station is located at the north end of the facility (see Figure 1). The
operation of the transfer station is as described below. See Figures 2A, 2B, and 2C for
the site and utility plan, floor plan, and plumbing plan of the transfer station,
respectively.

251  Waste Receipt

All wastes received for processing at the transfer station will have been weighed-
in and visually inspected by scale house personnel [see Section 2.3). Vehicles to
be unloaded on the tipping floor will be directed by the waste spotter to back into
the transfer station building and unload onto the tipping floor.
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The transfer station typically receives an average of approximately 60 to 80 tons
per day based on annual waste acceptance records. Actual daily amounts may
vary outside of this range but future average values are anticipated to be similar.

252  Tipping Floor Operations

Unloaded wastes will be visually inspected on the tipping floor (see Section 2.3).
Acceptable waste will be loaded into an awaiting open-top transfer trailer in the
loading bay (lower floor of the building). The building has push walls on either
side of the tipping floor to aid operations staff in pushing waste through the
loading chute located above the loading bay.

253  Container Loading and Transpart

The waste loaded into each transfer trailer should be placed to eliminate
excessive voids, irregularities, and protruding wastes to the extent possible.
Each loaded trailer will be immediately covered with a tarp prior to leaving the
loading bay. Any partially loaded trailer will be left in the loading bay. The
movement of trailers on the site is the responsibility of the County. The
movement of trailers to and from the site is the responsibility of either the
County or a contracted transfer trucking firm.

Once loaded, trailers will be moved from the loading bay to await transport to a
disposal facility (currently the Sampson County Disposal MSW Landfill in
Roseboro, NC - NC Solid Waste Permit No. 82-02; backup is Johnston County
MSW Landfill in Smithfield, NC - NC Solid Waste Permit No. 51-03). The disposal
facility will be appropriately permitted to receive waste from the transfer
station’s service area. Waste can be stored in covered containers at the facility
after hours, but no longer than 48 hours.

254  Eguipment Operations Within the Transfer Station

Equipment operations will be carried out in a safe manner to avoid damage to the
structure and transport vehicles.

255  Daily Cleaning

Daily cleaning will be used to control the potential for disease vectors, fire,

odors, blowing litter, and scavenging. Any waste remaining on the tipping floor at
the end of each day will be placed into a transfer trailer and the partially filled
trailer will be covered overnight with a tarp. Additionally, the tipping floor will be
swept clean and rinsed with water at the end of each working day. Wash-down
water, which becomes leachate upon contact with waste or waste residue, will be
directed toward the drains located in the mid-section of the tipping floor and in
the loading bay. From the drains, the wash-down water flows to a concrete
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storage tank located to the southwest of the building (see Section 3.2 for
management of leachate at the transfer station).

256  Weekly Cleaning

A thorough cleaning of the transfer station (tipping floor, push walls, and loading
bay) and waste handling equipment using water will be performed on a weekly
basis. Cleaning agents may be used but must not be harmful to the concrete
flooring or other surfaces which will be contacted.

2.6 Asphalt Shingle Recycling

Asphalt shingles are collected for recycling in a dedicated container at the convenience
center. An asphalt company picks up the container when full. A description of the
process is provided in Appendix E.

2.7 Convenience Center Operations

The operation of the citizen’s convenience center is as follows:

The convenience center is set up with roll-off containers and other facilities for the
collection and temporary storage of MSW (small loads) and recyclables. The County
currently typically collects the following materials for recycling in co-mingled
containers:

e Fiber (Newspaper, Cardboard, Paperboard, Mixed Residential Paper, and Office
Paper];

e Glass Beverage Containers (Clear, Brown, and Green);

e Aluminum and Steel Food and Beverage Containers; and

e Recyclable Rigid Plastic (#1 through #7).

The convenience center also includes collections facilities for:

Used Tires;

Used Vehicle Oil Filters;

Automotive Batteries;

Pallets:; and

e White Goods, Scrap Metal, and Consumer Electronics (in concrete surfaced area
adjacent to the transfer station).

The list of accepted materials may change from time to time at the discretion of the
County and depending on available recycling markets.
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Used tires are collected at the convenience center in a roll-off container. Once full, the
used tires are taken to a tire recycler for recycling.

The operation of the white goods and scrap metal handling area is as follows:

o County personnel segregate materials suspected of containing
chloroflourocarbon (CFC) refrigerants (i.e. refrigerators, freezers, and air
conditioners containing Freon), and set aside to minimize the potential for
damage prior to CFC removal. CFC refrigerants are removed prior to loading
these materials in a roll-off container or truck.

e Other white goods and scrap metal are stockpiled or loaded directly in a roll-off
container or truck.

e Periodically the County hauls the full roll-off containers or trucks to a local
salvage yard, where the white goods and scrap metal can be recycled.

2.8 Yard Waste Processing Area Operations

A'yard waste processing area is located in an approximate one-acre area at the north
end of the facility (see Figure 1). The operation of the yard waste processing area is as
follows:

e Acceptable wood and yard wastes are stockpiled in separate windrows with a
target height of 10 feet ([maximum height of 15 feet) and width of 50 feet.
Sufficient space is provided between windrows to allow equipment access in case
of fire and the windrows are kept a minimum of 75 feet from the property line. A
minimum distance of 25-feet will be maintained between waste/product
stockpiles and any drainage features.

e Once sufficient material is accumulated at the site, a contractor is brought in to
grind the waste. This typically occurs 2 to 4 times per year (or as needed).

e Once the waste is ground and becomes mulch, it is used either around the site,
primarily for surface stabilization, or placed in windrows (with similar maximum
dimensions to pre-processed materials) to be otherwise used in the future at the
site. Mulch may also be taken off-site for use as boiler fuel. Typically,
approximately 1,000 tons of material is ground each year.

Unacceptable wastes found in this area, if not otherwise prohibited, will be routed to
either the transfer station or C&D landfill unit as appropriate at the end of each business
day.
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2.9 Material Recovery

The County may elect to perform some material recovery at the facility for purposes of
recycling and reuse. It is anticipated that most of the materials to be recovered will
arrive at the facility as C&D waste. Thus, MSW will not be processed.

General procedures for material recovery will be as follows:
1. Staff will separate materials to be recovered near the active face of the landfill.
2. Only the following materials may be recovered:

e Non-treated, non-painted clean wood (lumber];
Pallets (damaged and un-damaged];

Cardboard;

Metal (ferrous and non-ferrous);

Brick and block (undamaged and un-painted); and
e Concrete (non-asphaltic).

3. Materials to be recovered may be stockpiled within the current or future limits of
the C&D landfill (current Phases | & Il and borrow area located to the north of
Phases | & 1], placed with similar materials stockpiled elsewhere [i.e. scrap
metal), or placed in containers. Brick and block and concrete may be stockpiled
until a load is generated; it is used as on-site as beneficial fill; or it is removed
from the site for sale as fill, aggregate, etc.
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3.0  ENVIRONMENTAL MANAGEMENT

This section reviews the overall environmental management tasks required for the successful
operation of the facility.

3.1

Surface Water Control

As used herein, the definition of “surface water” is water which results from
precipitation or site run-on that has not contacted the waste.

Proper control of surface water at the facility will accomplish the following goals:

Minimize the potential for the discharge of pollutants to waters of the United
States, including wetlands (point or non-point sources);

Prevent the run-on of surface water into the landfill unit(s), the active facel(s), or
the transfer station;

Prevent the run-off of surface water that has come into contact with the waste
(i.e. leachate];

Limit the erosion caused by surface waters;

Limit sediments carried off-site by surface waters; and

Maximize the SEPARATION of SURFACE water from LEACHATE.

Separate erosion and sedimentation control plans have been provided for the various
landfill units and other site activities. These plans describe both short and long term
engineered features and practices for preventing erosion and controlling sedimentation
at this site. The following is a brief discussion of some of these features and practices,
focusing more on the landfill units.

311 Surface Water Run-On Control

The perimeter berms and/or perimeter channels around the landfill unit(s) are
designed to prevent the run-on of surface water from adjacent land into the
landfill. Additional structures such as diversion berms, channels, down pipes,
etc. carry surface water away from the landfill.

Likewise for the transfer station, the potential for run-on of surface water is
minimized by use of a roof over the tipping and loading bay floors and exterior
grades which slope away from the transfer station building.

312  FErosion Control

The serviceability of the landfill relies heavily on soil berms, barrier layers, and
agricultural layers that are readily eroded by flowing water. Erosion control
provisions incorporated in the landfill include the following:
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e The slope of the working face should typically be no steeper than 5H:1V
where practical to limit erosion of the daily/periodic cover.

e Intermediate cover that has been exposed for more than 30 days must be
seeded immediately and repaired when erosion features are identified.

e Drainage breaks (diversion berms, etc.) are provided on the final cover to
limit the flow length of run-off.

o Water collected by each drainage break is routed to stormwater drainage
channels or down pipes so that the run-off volume does not accumulate
going down the slope.

o The vegetative soil layer placed over the final cover must be seeded
immediately.

Additional erosion control measures have been taken within the drainage
channels and at points of stormwater discharge. All final cover should be
inspected regularly for erosion damage and promptly repaired. Revegetation
should be performed in accordance with the requirements of the applicable
erosion and sedimentation control plan and/or the NC Erosion and
Sedimentation Control Planning and Design Manual?.

313 Sedimentation Control

Stormwater run-off from the landfill unit(s) is conveyed to one of the on-site
sediment basins and/or traps. These basins and/or traps should be inspected
regularly for sediment build-up or erosion damage. The basins and/or traps
should be cleaned out when sediment fills the lower half of the basin. Sediments
removed may be stockpiled within an active borrow area to dry [(if needed) prior
to use at the site.

314  NPDES Reguirements

The County will follow the requirements of applicable National Pollutant
Discharge Elimination System (NPDES) permit requirements for the site.
Requirements include periodic inspections, qualitative monitoring, and sampling
of stormwater discharge points. The County will keep records of all inspections,
monitoring, and sampling activities (including any test results] in the operating
record.

3.2 Leachate Management - Transfer Station

All wash-down water which comes into contact with the waste, tipping floor, loading bay
floor, or waste handling equipment will be treated as leachate. Wash-down water,
which is collected in floor drains in the tipping floor and loading bay and flows to a

2 NC Division of Land Resources (Current Update), North Carolina Erosion and Sediment Control Planning and Design
Manual, NCDENR - Division of Land Resources - Land Quality Section, Raleigh, NC.
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concrete storage tank located to the southwest of the building. The floor drains will be
visually inspected during routine cleaning activities. If there is evidence that the drains
are not working properly the County will initiate the necessary maintenance activities.

The leachate storage tank level will be checked at least once per week. The tank will be
pumped out whenever the tank approaches full capacity (typically quarterly or more
frequently if larger storms are forecast]. The leachate will then be hauled to an
approved wastewater treatment plant (currently the Harnett County WWTP in Lillington)
for treatment and disposal. The tank will be routinely inspected during pumping
activities. If there is evidence that the tank is not functioning properly, the County will
initiate the necessary maintenance actions.

It is anticipated that any leachate getting outside of the building or leachate storage tank
will be minor (i.e. no more than a few gallons - such as the case of a leaky fitting during
loading of leachate that is quickly repaired). In the event of a larger spillage of leachate,
the spill will be contained as much as practical by County staff (using excavation, soil
berms, or other means) and the DWM will be verbally notified (see Section 1.1.2). Any
impacted soils will be excavated and properly disposed of.

321  Record Keeping

Records of leachate hauled from the transfer station will be placed in the facility
operating record as described in Section 1.12.

3.3 Leachate Management - Landfill Units

331  Leachate Seeps

Leachate seeps can occur due to a variety of circumstances. The goal in dealing
with leachate seeps is to prevent seepage from leaving the limits of waste
disposal areas and to minimize the potential for reoccurrence. If evidence of
leachate seeps is observed, the County will take the following actions.
Depending on the circumstances, various combinations of actions may be
appropriate.

1. If leachate is observed outside of the limits of waste disposal
areas, notify the DWM [see Section 1.1.2).

2. Contain the flow of leachate using soil berms and/or excavation.

3. Excavate the area of seepage to attempt to allow flow into the
underlying waste (i.e. break-up soil layers that may be causing the
seep.).

4, For contained leachate that will not flow into underlying waste, a

pump may be required to route the leachate to the existing
leachate collection system (see Section 3.3.2) or to a tanker truck
for hauling to an approved wastewater treatment plant (currently
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the Harnett County WWTP in Lillington) for treatment and

disposal.

5. The use of soil (particularly clay) to plug the seepage may also be
successful in the case where flows are minor.

6. Remove and dispose of impacted cover soils accordingly.

7. Repair/regrade landfill cover as necessary.

332  Leachate Management and Operational Plan

There is an existing leachate collection system for the active C&D landfill and
closed MSW and C&D landfill units at the site which consists of four (4) sumps
(A-DJ, connecting French drains, and load out areas (for pump and haul
operations). Collected leachate is pumped and hauled to a local wastewater
treatment plant (WWTP). A copy of the approved leachate management and
operational plan (prepared by C.T. Clayton Sr., P.E., Inc.) is provided in Appendix
D. This plan includes monitoring, disposal, and spill response requirements.

The County currently plans to modify the existing leachate collection system by

removing Sumps B, C, and D and the associated French drains. Thus, only Sump
A (located at the southwest end of Phase I} will remain in service long-term.

333  Record Keeping

Records associated with leachate management at the site will be placed in the
facility operating record as described in Section 1.12.

3.4  Water Quality Monitoring

The monitoring program and procedures outlined in the current water quality
monitoring plan(s) will be followed for the monitoring of site groundwater monitoring
wells and surface water monitoring locations. Documentation of the water quality
monitoring program will be placed in the facility operating record as described in
Section 1.12.

35 Landfill Gas (LFG) Management

Landfill gas (LFG) generated from the landfill units will be vented using passive vents
placed at the time of closure. Refer to the appropriate permit application for details of
these vents.

3.6 Landfill Gas (LFG) Monitoring Plan

The County will implement a routine landfill gas (LFG) monitoring program to ensure
that methane concentrations do not exceed 25 percent of the lower explosive limit (LEL)
(1.25% methane (CHa)) in facility structures, or 100 percent of the LEL (5% CH.) at
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property boundaries. LFG monitoring activities and remedial actions for concentrations
exceeding these requirements will be in accordance with the current landfill gas
monitoring plan(s) for the facility.

361  Record Keeping

Results of LFG monitoring and description of any remedial measures will be
placed in the facility operating record as described in Section 1.12.

3.7 Vector Control
3.71  Transfer Station

Control of insects, rodents, and birds will be accomplished by regular cleaning of
the transfer station and the control of litter. If vector control becomes a
problem, additional measures will be taken to ensure the protection of human
health.

322 C&D0 Landfill Unit

Due to the nature of the waste disposed in this landfill unit, vector control is not
anticipated to be of concern. Note that the use of periodic cover will discourage
animals from nesting in the waste.

3.8 Litter Control

The vegetative trees/bushes act as a barrier to keep litter contained within the site and a
litter control crew will pick up litter around the site and on access roads daily as
necessary. Wind screens adjacent to active areas may be used as practical to control
windblown waste. Additionally, facility staff will make operational changes as practical
based on wind conditions that may spread litter.

3.9 Odor Control

391  Transfer Station

Odorous or potentially odorous materials will be pushed into a transfer trailer
and covered as soon as possible to avoid odor problems. Additionally, regular
cleaning of the transfer station will help minimize the potential for odor
problems. If odor control becomes a problem, additional measures will be taken
to ensure odor control.
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392  C&0 Landfill Unit

Due to the nature of the waste disposed in this landfill unit, odor control is not
anticipated to be of concern. However, if odor control becomes a problem,
additional measures (such as additional cover over wastes such as drywall) will
be taken to ensure odor control.

3.10  Dust Control

Dust related to waste hauler traffic on the access roads will be minimized by using a
water truck to limit dust on the gravel portions of site roads. Dust generated by
excavation of cover soil will be limited by watering the cut soil areas if accessible to the
water truck.

311 Air Quality

The County will follow all air quality requirements which are applicable to the landfill
facility. This includes applicable requirements developed under a State Implementation
Plan (SIP) approved or promulgated by the U.S. EPA Administrator pursuant to Section
110 of the Clean Air Act.
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UTILITY NOTES: TO LILLINGTON

TOLILLINGTON
PRIOR TO BIDDING ON WORK AT THE SITE, THE CONTRACTOR SHALL VISIT THE SITE TO FIELD VERIFY THE EXISTING CONDITIONS.
NO WORK SHALL TAKE PLACE ON THE SITE UNTIL THE CONTRACTOR HAS CONTACTED NORTH CAROLINA ONE—CALL CENTER TO LOCATE ALL EXISTING UNDERGROUND UTILITES.

DURING TRENCHING AND BACK FILLING OF UTILITY DITCHES, TRAFFIC CONTROL METHODS SHALL BE INCORPORATED DURING THESE ACTIVITIES WHEN IN A ROADWAY. REFER TO THE
LASTEST MANUAL OF "UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS AND HIGHWAYS™ BY THE U.S. DEPT. OF TRANSPORTATION.

GENERAL SITE NOTES:
PRIOR TO BIDDING ON WORK AT THE SITE, THE CONTRACTOR SHALL VISIT THE SITE TO FIELD VERIFY THE
EXISTING CONDITIONS.

. CONTRACTOR RESPONSIBLE FOR ADEQUATE EROSION AND SEDIMENT CONTROL PRACTICES AT ALL TIMES.

PROPERTY UINE
NEW FENCE LINE

ASPHALT PAVING

. ALL PAVEMENT MARKINGS, CONCRETE PAINT, LETTERING, ETC SHALL BE PER NCDOT STANDARD
SPECIFICATIONS SECTION 1087 AND SECTION 12. PAVEMENT MARKINGS SHALL BE EITHER PAINT
COMPOSITION OR THERMOPLASTIC COMPOSITION AND SHALL CONTAIN THE SILICA GLASS BEADS AS
SPECIFIED IN THE ABOVE REFERENCED SECTIONS.

. ALL DISTURBED AREAS SHALL BE PREPARED AND RESEEDED PER THE TECHNICAL SPECIFICATIONS.

ANY INTERRUPTION OF UTILITY SERVICE SHALL BE APPROVED AT LEAST 48 HOURS PRIOR TO WORK IN THAT AREA.
ANY SIGNIFICANT CHANGES IN THE ACTUAL SITE CONDITIONS FROM THOSE SHOWN ON THE PLANS SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER.

NEW TREE UINE

ASPHALT PAVING — NEW WATERUNE

ALL EXISTING FACILITIES, WALKS, PAVEMENT, CURB, ETC. WHICH ARE DAMAGED BY CONSTRUCTION ACTIVITIES SHALL BE REPAIRED TO MATCH EXISTING CONDITIONS. ALTERNATE GO

7

7

NEW SANITARY SEWER LINE
NEW GATE VALVE

NEW YARD HYDRANT (YH)
NEW RECUCER

. GENERAL CONTRACTOR TO COORDINATE WITH UTILITY CONTRACTOR(S) PRIOR TO FINAL PAVEMENT COURSE

1 IS REM NTRACTOR SHALL BE DISPOSED OF PROPERLY.
INSTALLATION TO ASSURE ALL NECESSARY PAVEMENT UTILITY CUTS HAVE BEEN COMPLETED. AL EXRING FENCREB. ERYeNENS, TGS, EXC. THAT (3 BENOVED Y THE O R

ALL WATER AND SANITARY SEWER WORK SHALL CONFORM TO THE HARNETT COUNTY STANDARDS.

CONTRACTOR TO MAINTAIN 5 FEET MINIMUM HORIZONTAL SEPARATION BETWEEN SANITARY SEWER AND WATER. WATER SHALL MAINTAIN 1.5 FOOT MINIMUM VERTICAL SEPERATION ABOVE
SANITARY SEWER UNLESS OTHERWISE SHOWN. IF THE MINIMUM SEPARATION CAN NOT BE MAINTAINED, WATERLINE SHALL BE DUCTILE IRON UNTIL ADEQUATE SEPARATION IS GAINED.

. DURING CONSTRUCTION, TRAFFIC CONTROL METHODS SHALL BE INCORPORATED DURING THESE ACTIVITIES
WHEN IN A ROADWAY. REFER TO THE LATEST MANUAL OF "UNIFORM TRAFFIC CONTROL DEVICES FOR

STREETS AND HIGHWAYS® BY THE U.S. DEPT. OF TRANSPORTATION. CONCRETE PAVING

i H 8" 4000 PSI UNLESS
ALL WATERLINES TO BE INSTALLED 3 FEET MINIMUM BELOW PROPOSED GRADE UNLESS OTHER-WISE NOTED. . H OTHERWISE NOTED aE?VéQS%T)C TANK
ADJUST ALL EXISTING AND NEW UTILITIES TO BE FLUSH WITH FINISHED GRADE PER APPLICAPLE DETAILS SHOWN UNLESS OTHERWISE SPECIFIED.

ALL EXTERNAL VALVES ARE TO BE GATE VALVES SUPPLIED WITH A STEM OPERATING NUT. ONE GATE VALVE OPERATING WRENCH OF SUFFICIENT LENGTH TO OPERATE ALL INSTALLED
VALVES SHALL BE SUPPUED TO THE OWNER PRIOR TO FINAL COMPLETION.

. CONTRACTOR STAGING AREA(S) SHALL BE RETURNED TO ORIGINAL CONDITION AT THE COMPLETION OF ALL
WORK.
NEW CLEAN OUT (CO)

NEW LEACHATE
STORAGE TANK

NEW DISTRIBUTION BOX

. ALTERNATE BID ITEMS ARE NOTED AS FOLLOWS:
ALTERNATE #3€

ALTERNATE #3F GD

CONCRETE_PAVING —
ALTERNATE GP)
ALL EXTERNAL VALVES ARE TO BE INSTALLED IN A VALVE BOX PER DETALS. & 4000 PS'

ALL SANITARY SEWER AND STORM SEWER CLEANOUTS ARE TO BE CONSTRUCTED PER THE DETAIL. THE TOP COVER OF THE CAST IRON VALVE BOX SHALL BE PAINTED WITH 2 COATS,
GLOSS, AS FOLLOWS:

SANITARY SEWER: YELLOW

STORM SEWER: GREEN

NEW SEPTIC FIELD

VICINITY MAP

NEW SANITARY SEWER DRAIN
SCALE: NOT TO SCALE

NEW BOLLARD (6" OFF STRUCTURES)
NEW TRAFFIC SIGN. (MUTCD)

\
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SOLID WASTE MANAGEMENT FACILITY \ S/

FIRE OCCURRENCE NOTIFICATION ‘i"y’
NC DENR Division of Waste Management 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 form.)

NAME OF FACILITY: PERMIT #

DATE AND TIME OF FIRE: @

HOW WAS THE FIRE REPORTED AND BY WHOM:

LIST ACTIONS TAKEN:

WHAT WAS THE CAUSE OF THE FIRE:

DESCRIBE AREA, TYPE, AND AMOUNT OF WASTE INVOLVED:

WHAT COULD HAVE BEEN DONE TO PREVENT THIS FIRE:

DESCRIBE PLAN OF ACTIONS TO PREVENT FUTURE INCIDENTS:

NAME: TITLE: DATE:

36 8 o R o o o R o R 3 o o 6o 8 o R o K o o R o R 3 o K o o 8 o R o o K o o R o R 3K o K B o R o R K o 8 o R o K R K o o 8 o R R K o 8 o R o K R K o o R o o o K o K o R o o K o K
THIS SECTION TO BE COMPLETED BY SOLID WASTE SECTION REGIONAL STAFF

DATE RECEIVED
List any factors not listed that might have contributed to the fire or that might prevent occurrence of future fires:

FOLLOW-UP REQUIRED:
[ ]NO [ ] PHONE CALL [ ] SUBMITTAL [ ] MEETING [ ] RETURN VISIT BY: (DATE)

ACTIONS TAKEN OR REQUIRED:

Revised 6/8/09
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METHOD 9095
PAINT FILTER LIQUIDS TEST

From EPA SW-846
1.0 Scope and Application

1.1 This method is used to determine the presence of free liquids in a representative
sample of waste.

1.2 The method is used to determine compliance with 40 CFR 264.314 and 265.314.

2.0 Summary of Method

2.1 A predetermined amount of material is placed in a paint filter. If any portion of
the material passes through and drops from the filter within the 5 minute test
period, the material is deemed to contain free liquids.

3.0 Interferences

3.1 Filter media were observed to separate from the filter cone on exposure to
alkaline materials. This development causes no problem if the sample is not
disturbed.

4.0  Apparatus and Materials

4.1 Conical paint filter: Mesh number 60 (fine meshed size). Available at local paint
stores such as Sherwin-Williams and Glidden for an approximate cost of $0.07
each.

4.2 Glass funnel: If the paint filter, with the waste, cannot sustain its weight on the
ring stand, then a fluted glass funnel or glass funnel with a mouth large enough
to allow at least 1 inch of the filter mesh to protrude should be used to support
the filter. The funnel is to be fluted or have a large open mouth in order to
support the paint filter yet not interfere with the movement, to the graduated
cylinder, of the liquid that passes through the filter mesh.

4.3 Ring stand and ring or tripod.

4.4 Graduated cylinder or beaker: 100-mL.

50  Reagents

5.1 None.

Harnett County Anderson Creek Landfill Facility Operations Manual

February 2015 Appendix B: Paint Filter Liquids Test PageB1



6.0 Sample Collection, Preservation, and Handling

6.1

6.2

All samples must be collected according to the directions in Chapter Nine of EPA
SW-846.

A 100 mL or 100 g representative sample is required for the test. Ifitis not
possible to obtain a sample of 100 mL or 100 g that is sufficiently representative
of the waste, the analyst may use larger size samples in multiples of 100 mL or
100 g, i.e., 200, 300, 400 mL or g. However, when larger samples are used,
analysts shall divide the sample into 100-mL or 100-g portions and test each
portion separately. If any portion contains free liquids, the entire sample is
considered to have free liquids.

7.0 Procedure

7.1

7.2

7.3

7.4

Assemble test apparatus as shown in Figure 1.

Place sample in the filter. A funnel may be used to provide support for the paint
filter.

Allow sample to drain for 5 minutes into the graduated cylinder.

If any portion of the test material collects in the graduated cylinder in the 5-min.
period, then the material is deemed to contain free liquids for purposes of 40
CFR 264.314 and 265.314.

8.0 Quality Control

8.1

Duplicate samples should be analyzed on a routine basis.

9.0 Method Performance

9.1

No data provided.

10.0  References

10.1  None required.
Harnett County Anderson Creek Landfill Facility Operations Manual
February 2015 Appendix B: Paint Filter Liquids Test PageB2



/- PAINT FILTER

7

—

C:’l' FUNNEL
RING STAND \ I

\

ADUATED CYLINDER

Cfrfrfrfrfefrfrfr

FIGURE 1. PAINT FILTER TEST APPARATUS.
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METHOD 9095
PAINT FILTER LIQUIDS TEST

( START '

ASSEMBLE TEST
APPARATUS

PLACE SAMPLE IN
FILTER

3

ALLOW SAMPLE TO
DRAIN INTO GRADUATED
CYLINDER

CYUNDER?

3

_!HAI'ERML IS DEEMED TO
CONTAIN FREE LIQUIDS: _SEE
40 CFR 264.314 OR 265.314

D
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Harnett County Solid Waste Department
Anderson Creek Landfill Facility
Permit Nos. 43-03 (Landfill) and 43-09T (Transfer Station)
(910) 893-5626
WASTE SCREENING FORM

Day / Date: Time Weighed in:
Truck Owner: Driver Name:

Truck Type: Vehicle ID / Tag No:
Weight: Tare:

Waste Generator / Source:

Reason Load Inspected: Random Inspection Staff Initials
Detained at Scales Staff Initials
Detained by Operating Staff Staff Initials

Inspection Location:

Approved Waste Determination Form Present? Yes No N/A

Description of Load:

Load Accepted (signature) Date

Load Not Accepted (signature) Date

Reason Load Not Accepted (complete only if load not accepted)

Description of Suspicious Contents:

Color: Hazardous Waste Markings:
Texture:
Drums Present: Smell:

Est. Cubic Yards in Load:

Est. Tons in Load:

Harnett County Emergency Management Contacted? Yes No

Company or Authority Contacted?

Hazardous Materials Present:

Hauler Notified (if waste not accepted) Phone: Time Contacted:
Other Observations:

Final Disposition
Signed: Date

Waste Screening Inspector or Solid Waste Operations Manager

Attach related correspondence to this form.
File completed form in Operating Record.
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NCDENR

North Carolina Department of Environment and Natural Resources
Division of Waste Management

Beverly Eaves Perdue Dexter R. Matthews Dee Freeman
Governor Director Secretary

August 12, 2010

Jerry Blanchard

Harnett County General Services
103 E Ivey Street

P. O. Box 940

Lillington, NC 27546

Re:

Leachate Management Plan /[DIN 11314]
Anderson Creek Landfill

Harnett County, North Carolina

Permit No. 43-03

Doc ID No. 11322

Dear Mr. Blanchard:

The above referenced document is approved under the following conditions:

L.

For pumping operations at the temporary loading stations, we recommend the overflow valve used to
release storm water be closed prior to pumping leachate to ensure the valve is in working condition. The
valve would then be closed after pumping leachate so that the valve is normally open for releasing storm
water.

The pipes carrying leachate from the cells to the pumping tank or eventual pump station must be double
lined (pipe within a pipe) to protect against leaks in the primary pipe. This design is consistent with the
standard requirements for secondary containment at leachate collection facilities.

This authorization does not release the facility owner or operator from any liability for adverse impacts
to human health or the environment in the operation of the leachate collection system. The owner and
operator is responsible for obtaining and maintaining all other permits and licenses necessary for the
construction, installation and operation of the facility.

Thank you for your efforts and cooperation in this matter. If you have questions about the permit conditions
or questions arise during construction, please contact either me at 919.508.8495 or Drew Hammonds,
Environmental Senior Specialist for the facility, at 910.433.3351.

Sincerelv

Digitally signed by Geoffrey H. Little
Location: NC-DENR DWM Solid Waste Section
Date: 2010.08.12 10:53:14 -04'00"

Geoffrey H. Little
Environmental Engineer 11

C.

Paul Crissman, DWM Drew Hammonds, DWM Zinith Barbee, DWM
Ed Mussler, DWM Ryan Sadler, CT Clayton Mark Poindexter, DWM

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 One h 1
Phone: 919-508-8400 \ FAX: 919-715-4061 \ Internet: www.wastenotnc.org NorthCarolina

An Equal Opportunity \ Affirmative Action Employer Nﬂfﬂfdlly
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Fac/Perm/Co ID # Initials Trail Date Doc ID #
43-03 GL 07/08/2010 DiM 11314
— 4¥ Clayton Engineering
Civil & Environmental
July 7, 2010 PN: 03034

Mr. Geof Little

Solid Waste Section

Division of Waste Management

North Carolina Department of Environment and Natural Resources
Mail Service Center 1646

Raleigh, NC 27699-1646

RE: Leachate Management System
Anderson Creek Landfill
Permit 43-03
Harnett County, North Carolina

Dear Mr. Little:

On behalf of Harnett County, C. T. Clayton, Sr., P.E., Inc. (CTC) would like to inform you of our
proposed leachate management system for the Anderson Creek C&D Landfill (ACLF) Permit 43-
03.

Over the last year, routine landfill inspections have uncovered several leachate pop-outs on the
active C&D cell that have required attention. The standard method of repair has been to dig
back down and into the cell down-gradient of the pop-out and fill the area with stone. This
directs the leachate back into the cell. The cap material and vegetative cover would then be
replaced.

At the lower end of the landfill cells, several of these standard repairs have been attempted and
in the last month, inspections have indicated that this method will not work any further.
Therefore, the Owner has implemented a two-phased plan to manage the leachate. Phase 1,
the temporary solution, is shown on the attached drawings and operational requirements
described in the attached Leachate Management Plan. In summary, the system is as follows:

e Sumps will be dug into the side of the landfill where a perforated 36” corrugated
plastic pipe (CPP) will be surrounded with rip-rap.

e A 4" PVC pipe will be inserted into the 24” CPP and exit out the top and down
the slope to a truck loading area. The 4” PVC pipe will have a valve located at
the discharge point. This pipe will act as a suction pipe.

e An all-weather road will be constructed to the leachate loading station(s).

PO Box 578 — 46 West Washington Street - Coats, North Carolina 27521
Phone: 910-897-7070 - Fax: 910-897-6767
Offices located in Coats and New Bern, North Carolina
License No. C-2570 - dba C. T. Clayton, Sr., P. E., Inc. - www.ctclayton.com
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. ) Mr. Geof Little
i Clayton Engineering ACLF Leachate Management Plan
Civil & Environmental July 7, 2010

Page 2 of 2

e The leachate loading station(s) will be graded on a 8:1 slope with a clay base and
surrounded by a clay containment berm to hold any potential spills. A
geosynthetic liner will be installed over the clay base and berm. A 4” PVC drain
pipe will be installed on the lower end of the loading station to allow release of
storm water. If the hauler has a spill, a plug valve is located on this line which
the driver would immediately close to contain the spill within the berm. See the
attached Operations Plan for more information.

e The permitted septic hauler will transport the leachate to the Harnett County
WWTP in Lillington, NC which has a septic receiving station at the facility.

Phase 2 will be the permanent leachate management solution and will involve installing a
pumping station on the ACLF facility and running a force main to the nearest gravity sewer that
discharges to the Harnett county owned Lillington WWTP, building a constructed wetlands
onsite for treatment, or taking over operation of the Carolina Lakes lagoon and spray fields
adjacent to the ACLF parcel.

Discussions and planning are currently occurring within the Harnett County Departments of
Solid Waste & Public Utilities to decide the most cost effective and otherwise advantageous
alternative. Once the permanent solution is decided upon, NCDENR will be notified. It is
anticipated that a permanent solution will not be utilized for at least 2-3 years.

In order to not incur any violations for leachate release, the County is proceeding with Phase 1
immediately as weather allows (The sump on the C&D cell has been constructed and is
operational). If you have any problems or concerns with this plan, please contact CTC and
Harnett County Solid Waste Department immediately. Also, please inform us of any permitting
requirements that will be needed, and they will be addressed right away.

Should you have any questions or comments, please contact me or Ryan Sadler at the
telephone numbers below or by e-mail at tyrus@ctclayton.com or ryan@ctclayton.com.

Sincerely,

Zj //';5"‘“‘ /
C. Tés Clayton, Jr{'P. E.

attachments: Leachate Extraction System Drawings (2 sheets)
Leachate Management Plan

cc: C. T. Clayton, Sr., P. E.
Jerry Blanchard
Drew Hammonds, NCDENR-SWS

P:\03 Harnett County'03034 ACLF Leachate Management\Corresp\LTR10 0707 Little DELF- Leachate Management Plan.doc
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1.0

2.0

Leachate Management Plan
Temporary Pump and Haul Station

Temporary Loading Station(s) Construction

To control repeating leachate pop-outs, sumps will be dug into the side of
the landfill cells where a perforated 36” corrugated plastic pipe (CPP) will
be surrounded with rip-rap. A 4" PVC pipe will be inserted into the 36"
CPP and exited out the top and down the slope to the temporary truck
loading area. The 4" PVC pipe will have a valve located at the discharge
point. This pipe acts as a suction pipe.

An all-weather road will be constructed to the temporary leachate loading
station. The temporary leachate loading station will be graded on an 8:1
slope with a clay base and perimeter containment berm. A layer of HDPE
geosynthetic liner will be installed over the clay base and berm. A
cushion layer of sand will be placed next to protect the HDPE liner from
puncture. Finally, an all-weather road material of mixed stone will be
placed for vehicular traffic.

A liner penetration will be made for a 4” PVC drain pipe with plug valve
which will be installed on the lower end of the loading station. During
normal operation, the valve is to remain open to allow release of storm
water. If the hauler has a spill, the driver will immediately close the plug
valve to contain the spill within the lined berm.

Leachate Monitoring

The temporary loading station and leachate sump piping network are to be
checked daily and immediately after any precipitation event. See attached
landfill inspection checklist which is filled out by the landfill operator daily
and kept on file. Any components found to be not properly functioning
shall be promptly repaired or replaced.

The operator also, on a weekly basis, visually observes the landfill side
slopes for leachate pop-outs which are to be documented and promptly
repaired.

The leachate sump will be outfitted with a visual level indicator on a float
system. When the leachate in the sump reaches a certain level, a visible
colored rod will rise out of the sump which informs the landfill staff that it is
time to pump the leachate. A rain gauge will also be installed at this
location.

Anderson Creek - C&D Landfill

June 2010
CTC 3034

Page 1



3.0

4.0

Leachate Management Plan
Temporary Pump and Haul Station

Leachate Disposal

A permitted septic hauler is contracted to pump from the temporary
loading station into trucks and transport the leachate to the Harnett County
Wastewater Treatment Plant (WWTP) in Lillington, NC which has a septic
receiving station at the facility. There is no pre-treatment required at this
time. If in the future Harnett County Public Utilities requires a pre-
treatment process, this Leachate Management Plan will be updated to
include those items.

Loading Station Spill Response Plan

In the event of a spill in the temporary loading station, the driver of the
contracted hauler is instructed to immediately close the valve on the
stormwater bypass pipe exiting the containment area. If this valve is
properly closed and the leachate is contained within the temporary loading
station, the contaminated soils on top of the geosynthetic liner shall be
carefully removed and taken to the on-site Anderson Creek Transfer
Station for disposal at a lined MSW landfill. The cushion layer and all-
weather layer will be replaced with new materials.

If the driver of the contracted hauler is unable to close the valve on the
stormwater bypass pipe in time to prevent a release beyond the liner
limits, the following actions will occur:

A) Should the leachate collect in a sediment pond or other surface waters:
1. The County will notify SWS of the release within 24-hours.
2. The County will analyze the contaminated water for Appendix | list
of constituents and BODs, COD, phosphate, nitrate and sulfate.
The sample results will be forwarded to SWS and used to
determine whether the pond or surface waters are impacted by the
release. At that time, the County will respond as the SWS deems
necessary.

B) If the leachate release is contained to a soil covered area and does not
impact the sediment pond or other surface waters:

1. The County will remove the contaminated soils within 24-hours of
release and take the soils to the on-site Anderson Creek Transfer
Station for disposal at a lined MSW landfill.

2. Document the leachate release and cleanup activities.

Anderson Creek - C&D Landfill

June 2010
CTC 3034

Page 2
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1.0 OVERVIEW

This portion of the Operations Manual was prepared to describe the plan for the recycling of
asphalt shingles at the facility. Asphalt shingle recycling will occur in an area located at the
convenience center. The Asphalt Shingle Recycling Area is strictly for the management of tear-
off asphalt shingles in order to provide a “clean” material that can be used in the production of
asphalt. This plan describes the criteria for waste acceptance, material receipt, inspection, and
stockpiling, material transport, and record keeping.

20  WASTEACCEPTANCE

Asphalt roofing shingles contain asphalt cement, mineral aggregate, and mineral filler which
are raw materials used in asphalt production. Asbestos was used in shingle manufacture until
the mid-1970’s and in other roofing materials such as roof felt, roof putty, surface coating, and
mastic until the mid 1980s. Due to the potential for the presence of asbestos, the following
source separation and certification requirements will be followed. These practices help ensure
that only recyclable tear-off shingles are sent for asphalt production while minimizing sorting at
the facility.

2.1 Source Separation

Shingles will be accepted only when appropriately separated prior to delivery to the
facility. Materials from flat and built-up roofing system are not acceptable and must be
disposed of rather accepted for recycling due the higher use of asbestos roofing
materials in those systems. Shingle suppliers are instructed to separate tear-off
shingles into either a dedicated trailer or to layer their waste when loading so that the
shingles can be easily separated from the unacceptable debris. A list of acceptable and
unacceptable material is shown in Appendix E1.

2.2 Certification

Shingle suppliers are required to complete a supplier certification form (see Appendix
E2). The handling and disposal of asbestos during demolition and renovation is
regulated under the National Emissions Standards for Hazardous Air Pollution
(NESHAP). NESHAP-regulated facilities are required to submit a notification of
demolition and renovation prior to starting work. The notification includes an inspection
by a North Carolina accredited asbestos inspector or roofing supervisor and analysis for
asbestos. The supplier of shingles from a NESHAP-regulated facility must present
documentation that the shingles do not contain greater than 1% asbestos. The
documentation is a letter from the accredited asbestos inspector or roofing supervisor
that sampled the shingles and the analytical test results. A copy is of the documentation
is kept with the supplier certification form. Shingles from a NESHAP-regulated facility
that do not have the required documentation or that are documented to contain greater
than 1% asbestos are disposed of.

Harnett County Anderson Creek Landfill Facility Operations Manual: Appendix E: Asphalt Shingle Recycling
January 2014 Page1



Shingles from single family homes or residential buildings containing four or fewer
dwelling units are generally not regulated under NESHAP. In this case, only the source
of shingles is required on the certification form.

3.0  MATERIALRECEIPT, INSPECTION, AND STOCKPILING

Shingles will be visually inspected when entering the facility to determine whether the shingles
have been separated or if it is a mixed load. The supplier is then asked for a completed
certification form including documentation when required (Appendix E2). Mixed loads, shingles
from a NESHAP-regulated facility that contain greater than 1 percent asbestos, and shingles
from a NESHAP-regulated facility without the proper documentation are directed to the C&D
landfill unit (or alternately the transfer station) for disposal. Loads that were source-separated
into dedicated containers are sent directly to the sorting area and unloaded. Loads that were
separated into layers usually have the asphalt shingles on the bottom and other material on the
top. These loads are first directed to the C&D landfill unit (or alternately the transfer station) to
remove the non-shingle roofing waste and then to the sorting area for unloading the shingles.
Shingles are not unloaded into an area with standing water and sorted and unsorted materials
are kept separate.

Source-separation by the supplier eliminates most of the unacceptable materials that cannot be
used in tear-off shingle recycling. The unloaded tear-off shingles are examined for
unacceptable materials and any unacceptable materials are removed. The remaining sorted
shingles are stockpiled in the recycling area until there is a sufficient amount to transport to a
facility that will grind and use or sell the ground shingles for asphalt production.

4.0  MATERIALTRANSPORT

Upon the transport of shingles to the receiving facility, the County will provide copies of all
supplier certification forms and other documentation. When requested (and as agreed to prior
to material transport), the County will follow any additional requirements of the receiving
facility. Generally, at least 75% of the tear-off shingles that are sorted leave the facility during
the same year.

50  RECORD KEEPING PROGRAM

The County will maintain the following records related to asphalt shingle recycling in an
operating record at the landfill (see also Section 1.12 of the Operations Manual):

A. Supplier certification forms and any supporting documents;
B. Disposition of waste and recyclables (quantity of materials disposed and location
of disposal; quantity of recycled shingles and receiving facility information).
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Appendix E1

List of Acceptable and Unacceptable Materials
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TEAR-OFF ASPHALT SHINGLE RECYCLING

List of Acceptable and Unacceptable Materials

”YES”
Include these items:

= Shingles
= Felt attached to shingles

“NOH

Do NOT include these items:

Wood

Metal flashings, gutters,
etc.

Nails (best effort)

Rolls of sheets of felt paper
Plastic wrap, buckets
Paper waste

No garbage, trash, or other
waste materials

Built-up asphalt roofing
Asbestos-containing
materials

Shingles containing mastics
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Appendix E2

Shingle Supplier Certification Form
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SHINGLE SUPPLIER CERTIFICATION FORM
Supplier of Whole Tear-off Asphalt Shingles

Supplier Name:
Address:
Contact Name:
Phone:

We the undersigned certify that (check appropriate hoxes):

] The tear-off shingles are from a NESHAP regulated facility and documentation stating that the
shingles do not contain >1% asbestos is attached. (Documentation is a letter from the North Carolina
accredited asbestos inspector or roofing supervisor that collected the samples with the analytical results
attached.)

] The tear-off shingles are from a single family home or residential building having four or fewer
dwelling units that is not regulated under NESHAP,

Tear-off shingles were removed from the following addresses:

(Please attach additional sheets as needed to record each building address.)

Shingle Supplier (signature) Date


pieterscheer
Text Box
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1.0 CLOSURE PLAN

This Closure Plan has been prepared to provide information related to closure of the active
landfill units at Harnett County’s Anderson Creek Landfill facility. This information includes the
following:

e An estimate of the maximum closure area and waste capacity;

o Adescription of the final cover system and related features;

e Aschedule for completion of closure activities;

e Procedures necessary for verifying closure activities; and

e A cost estimate for closure activities (see Section 3.0].
Note that construction plans for closure of each landfill unit (or incremental portion thereof]
will be submitted to the North Carolina Department of Environment and Natural Resources

Division of Waste Management (DWM) for approval prior to beginning closure construction.

1.1 Maximum Closure Area and Waste Capacity

The following are the estimated areas and capacity for each landfill unit to be closed
under this plan.

Table 1.1 Closure Areas and Capacity Summary
Landfill Unit Closure Area | Gross Capacity [CY)' | Net [Waste] Capacity
[Acres) [Tons)’
C&D Units
Phases I, Il, & IlIA 9.6 620,948 225,743
Notes:

1. The volume and tonnage figures assumed are based on the site’s Facility Plan. Refer to
Section 2.0 (Facility Report) of the Facility and Engineering Plan (Attachment B).
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1.2 Final Cover System

The final cover system will consist of the following components (top-down]):

Regulatory Final Cover System (.0543 (c] (2)):

e an 18-inch thick vegetative soil layer; and

e an 18-inch thick soil liner with a hydraulic conductivity (k) of no more than 1 x
105 cm/sec (“compacted soil barrier”).

OR

C&DLF Units - Alternative Final Cover System (.0543 [(c](3]):

Top Slopes (Typically 5 to 8%]:
e a 24-inch thick vegetative soil layer;
e adrainage geocomposite (with drainage breaks);
e 3 30-mil textured LLDPE geomembrane or geosynthetic clay liner
(GCL); and
e a 12-inch thick intermediate cover layer.

Side Slopes (Typically 4H:1V]:
e a 24-inch thick vegetative soil layer.

The final cover system will be placed on prepared intermediate cover at a maximum
slope of 4H:1V. Surface water control devices and passive landfill gas (LFG) vents will
also be incorporated into the final cover of each landfill unit. The final cover surface will
be vegetated upon completion of the final cover installation according to the project
seeding specifications.

Refer to the Facility and Engineering Plan (Attachment B) and the Permit Drawings

(Attachment J) for a detailed discussion and details related to the design of the final
cover system for each active landfill unit.

1.3 Landfill Gas System

For the C&D landfill units, a landfill gas system is provided in the final cover design.
This system includes collection wells/vents placed within the waste (at a spacing of
approximately one well/vent per acre] to capture and passively vent the gas. Refer to
the Permit Drawings (Attachment J] for a detail showing/describing LFG wells/vents.

14 Surface Water Systems

Precipitation falling on the cover will infiltrate into the cover or run off of the cover.
Short-term the run-off runs down the surface of the intermediate cover. Long-term the
run-off is collected in a series of drainage breaks built into the areas covered by final
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cover. These drainage breaks are provided along side slopes (diversion berms). Water
captured by diversion berms is routed toward one of the down pipes. Flow in the down
pipes is routed to the base of the landfill and to one of the site sediment basins.

Refer to the Erosion and Sedimentation Control Plan (Attachment G) and the Permit
Drawings (Attachment J) for a detailed discussion and details related to the design of

surface water systems for each active landfill unit.

141 Incremental Operation

During much of the life of the landfill, surface run-off will be handled by the
intermediate cover system. Operations must strive to provide operational
grading that encourages run-off from the intermediate cover to drain to the
perimeter channels along the perimeter berms or to areas covered by final
cover. Corrugated polyethylene (CPE] piping and temporary soil berms must be
installed if required to accomplish this run-off routing.

142  Required Maintenance

The surface water systems must be inspected annually and immediately after
every major storm. Sediment build-up in the drainage features/devices must be
cleaned out on a regular basis to promote run-off. Sediments removed can be
used as daily or intermediate cover.

1.5 Closure Schedule

In general, closure activities will occur on the following schedule:

C&D Landfill Units (15A NCAC 13B.0543(c](5)):

e No later than 30 days after the date on which the C&DLF unit receives the
known final receipt of wastes;

o No later than 30 days after the date that a 10 acre or greater area of waste, is
within in 15 feet of final design grades; or

e No later than one year after the most recent receipt of wastes, if the C&DLF
unit has remaining capacity.

Prior to beginning closure of any landfill unit, the County will notify the DWM that a
notice of the intent to close the unit has been placed in the operating record.

All closure activities shall be completed within 180 days. Exemptions and extensions
may be approved by the DWM.
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1.6 Closure Verification

The following procedures will be implemented following closure:

e A Construction Quality Assurance (CQA] report will be submitted to the DWM.
This report will describe the observations and tests used before, during, and
upon completion of construction to ensure that the construction materials meet
the final cover design specifications and the construction and certification
requirements. The CQA report will contain as-built drawings.

e Asigned certification from a registered Professional Engineer verifying that
closure has been completed in accordance with the closure plan will be
submitted to the DWM and placed in the operating record.

e At least one sign notifying all persons of the closing of the landfill (or incremental
portions thereof] and that wastes are no longer accepted will be posted. Suitable
barriers will be installed as necessary at former access points to prevent new
waste from being deposited.

o Within 90 days, a survey plat, prepared by a registered Professional Land
Surveyor, indicating the location and dimensions of landfill disposal areas, will be
prepared.

e A notation will be recorded on the deed (through the County Register of Deed'’s
Office) notifying any potential purchaser of the property that the land has been
used as a landfill facility and that future use is restricted under the approved
closure plan. A copy of the deed notation as recorded will be filed with the
operating record and notification will be provided to the DWM.
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20  POST-CLOSURE PLAN

This Post-Closure Plan has been prepared to provide information related to post-closure care
of the landfill units at Harnett County’s Anderson Creek Landfill facility. This information
includes the following:

o Contact information for the person or office responsible for the facility during the post-
closure period;

e Adescription of the planned use(s) of the property during the post-closure period;

e Adescription of the monitoring and maintenance activities required for each landfill unit
and the frequency at which these activities are to occur; and

e A cost estimate for post-closure activities (see Section 3.0).

The post-closure care period will last 30 years after final closure (unless increased or
decreased by the DWM].

2.1 Post-Closure Contact

All correspondence and questions concerning the post-closure care of the landfill
should be directed to:

Ms. Amanda Bader, P.E.

Harnett County Solid Waste Department
200 Alexander Drive

Lillington, NC 27546

Phone: (910) 814-6156

Fax: (910) 814-8263

2.2 Post-Closure Use

After filling operations cease at the landfill and the landfill is officially closed in
accordance with the Closure Plan, each landfill unit will be maintained as a grassy hill.
Harnett County will maintain control of the property and prevent public access to it
during the post-closure period.

There may be (an) access road(s) on the final cover to allow proper maintenance during
post-closure. Precise location of the access road(s) will be determined as a part of
operations. Low ground pressure and rubber tire vehicles will be used for maintenance.
Additionally, the County will maintain access to all site monitoring locations through the
post-closure period.
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2.3 Maintenance

231  Repair of Security Control Devices

All security control devices will be inspected and maintained as necessary to
ensure access to the site is controlled. Locks, vehicular gates, and fencing will
be replaced if functioning improperly. Warning signs will be kept legible at all
times and will be replaced if damaged by inclement weather or vandalism.

232  Erosion Damage Repair and Vegetation

If erosion of the final cover occurs during post-closure, the affected area will be
repaired and revegetated as necessary. If necessary, rolled erosion control
products (RECPs) will be used to expedite rapid revegetation of slopes and to
secure topsoil in place. Revegetation (including fertilization and seeding) will be
performed in accordance with the most recently approved erosion and
sedimentation control plan and the North Carolina Erosion and Sediment Control
Planning and Design Manual.

Mowing of the final cover surfaces will occur approximately once per year in
order to help maintain a healthy stand of grasses and to cut down saplings and
woody-stemmed plants.

233  Correction of Settlement, Subsidence, and Displacement

Minimum slopes of 5 percent will be maintained after settlement in order to
prevent ponding and allow for proper drainage without infiltration. If vertical or
horizontal displacement occurs due to differential settlement, cracks will be
filled with appropriate material and final cover will be reestablished. Excessive
vertical displacement is not anticipated.

234  Leachate Collection System

The County currently plans to modify the existing leachate collection system
which consists of four (4) sumps (A-DJ, connecting French drains, and load out
areas (for pump and haul operations). The County anticipates that Sumps B, C,
and D and the associated French drains will be removed prior to closure of the
C&D landfill at the site. Thus, only Sump A (located at the southwest end of
Phase 1) will remain in service. After closure, the flow in Sump A is expected to
curtail. A flow of 5,000 gallons per week (one tanker load per week] is assumed
during the post-closure period.
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235  leachate Seeps

If evidence of leachate seeps is observed, the County will take the following
actions. Depending on the circumstances, various combinations of actions may
be appropriate.

1. If leachate is observed outside of the limits of waste disposal areas, notify
the DWM.

2. Contain the flow of leachate using soil berms and/or excavation.

3. Excavate the area of seepage to attempt to allow flow into the underlying
waste [i.e. break-up soil layers that may be causing the seep.).

4. The use of soil [particularly clay) to plug the seepage may also be
successful in the case where flows are minor.

5. For contained leachate that will not flow into underlying waste, a pump
may be required to a tanker truck (only in the event that other options are
not effective).

6. Remove and dispose of impacted cover soils accordingly.

7. Repair landfill cover as necessary.

236  Repair of Run-On/Run-0ff Control Structures

All drainage swales, ditches, and perimeter channels will be repaired, cleaned,
or realigned in order to maintain their original condition. Any culverts that are
damaged will be repaired or replaced. Sediment basins/ponds will be cleaned
out when sediment has reached design cleanout levels.

2.3.7  Landfill Gas System

The landfill gas system will be maintained by the County and operated in
accordance with any site air quality permits. Proper operation of the system is
verified through testing at the landfill gas monitoring wells.

If gas wells/vents do not function as a result of irregular settlement,
accumulation of liquids (condensate, leachate, and/or water), binding or
corrosion, additional and/or replacement wells/vents can be installed if
necessary in accordance with the current Landfill Gas Management Plan.

238  Groundwater Manitaring Wells

Procedures outlined in the current Water Quality Monitoring (WQM] Plan or
subsequent revision will take precedence; however, a brief description follows.
All groundwater monitoring wells have been installed with concrete pads and
protective casings to prevent accidental damage by vehicles and equipment. The
wells are also equipped with a locking cap to discourage vandalism.
Groundwater wells will be inspected regularly (at the time of sampling) to ensure
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integrity. Persons inspecting a well should look at the overall condition of the
well, for signs of well tampering, and cracking or degradation of the concrete
pad. Should a well require replacement, the defective well should be abandoned
in accordance with specifications provided in the WQM Plan and a new well
installed at a location that is approved by the DWM.

2.4 Monitoring Plan

The closed unit will be monitored throughout the post-closure period. Inspections of the
closed landfill will be scheduled to ensure the integrity and effectiveness of the final
cover system, surface water systems, groundwater monitoring system, landfill gas
system, and to protect human health and the environment.

241  Inspection Frequencies

Inspections to be conducted by the County during the post-closure care period
will occur regularly as shown in Table 2.1.

242  Inspection Activities

Inspections will include examination of the security control devices for signs of
deterioration or vandalism to ensure access to the site is limited to authorized
persons. Each disposal area will be checked to ensure the integrity of the final
cover system is maintained, erosion damage is repaired, vegetative cover
persists, and that cover settlement, subsidence, and displacement are minimal.
Additionally, the condition of the groundwater and gas monitoring systems and
permanent benchmarks will be checked.

A report of findings will be made to the responsible party, including

recommendations for actions deemed necessary to ensure the site continues to
meet the closure performance standard.

243  Record Keeping

Records of inspections and repairs will be kept on file by the County throughout
the post-closure period.

2.5 Engineering Certification

Following completion of the post-closure care period for each landfill unit, the County
will notify the DWM that a certification, signed by a registered professional engineer,
verifying that post-closure care has been completed in accordance with the post-closure
plan, has been placed in the operating record.
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Table 2.1 Post-Closure Inspection Frequencies

Inspection Activity Year 1 Years 2-30
Security Control Devices Quarterly Quarterly
Vegetative Cover Condition Quarterly’ Quarterly
Surface Water Systems Quarterly’ Quarterly
Erosion Damage Quarterly’ Quarterly
Cover Drainage System Quarterly’ Semi-Annually
Cover Settlement, Subsidence, and Displacement Quarterly’ Semi-Annually
Leachate Collection System Quarterly Semi-Annually
Landfill Gas System Quarterly? Semi-Annually?

Water Quality Monitoring

Semi-Annually?

Semi-Annually?

LFG Monitoring System

Quarterly*

Quarterly*

Benchmark Integrity

Annually

Annually

Notes:

LN~

Quality Monitoring Plan.

4. Orinaccordance with the current LFG Monitoring Plan.

These items will be inspected after each large storm event (i.e. > 1 inch in any 24 hours).
Or in accordance with the current Landfill Gas Management Plan or air quality permit(s).
Or in accordance with groundwater monitoring schedule described in the current Water
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3.0  FINANCIALASSURANCE

This section of the Closure and Post-Closure Plan has been prepared to provide cost estimates
for closure, post-closure, and assessment and corrective action activities at Harnett County’s
Anderson Creek Landfill facility and to identify the mechanism to be used by the County in
demonstrating financial assurance.

3.1 Estimated Closure Costs

A cost estimate for complete closure of the Phases I, Il, and IlIA C&D landfill units (the
maximum area to be closed) is provided in Appendix A and is summarized in Table 3.1.
The cost estimate is based on a third party providing the necessary services and
includes labor in the unit prices given. The estimated closure costs will be reviewed and
updated as required to reflect adjustments for inflation, increased costs in construction
or materials, or any other adjustments to the Closure Plan.

3.2 Estimated Post-Closure Costs

A cost estimate for the post-closure care activities for the C&D landfill is provided in
Appendix A and summarized in Table 3.1. The cost estimate is based on a third party
providing the necessary services and includes labor in the unit prices given. The
estimated post-closure costs will be reviewed and updated as required to reflect
adjustments for inflation, rising costs of anticipated post-closure care, or any other
adjustments to the Post-Closure Plan.

3.3 Estimated Assessment and Corrective Action Costs

A cost estimate for current potential assessment and corrective (remedial) action at the
landfill facility is provided in Appendix A. The total cost as shown in Table 3.1 is equal
to the required minimum amount ($1,000,000) per NCGS 130A 295.2(h1).

3.4 Financial Assurance Mechanism

Harnett County intends to continue to use the Local Government Financial Test (15A
NCAC 13B.1628(e)(1)(f)) to demonstrate financial assurance for this facility.
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Table 3.1 Summary of Cost Estimates

Activity Total
C&D Phases I, Il, & [IIA - Closure $506,467
C&DLF - Post-Closure (30 Year) $1,389,300
Assessment and Corrective Action $1,000,000
Total: $2,895,767
Harnett County Anderson Creek Landfill Facility Closure and Past-Closure Plan
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Appendix A

Closure, Post-Closure, and Assessment/Corrective Action
Cost Estimates
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SMITH+GARDNER

SHEET: 1/3
JOB #: HARNETT-AC-14-1
DATE: 5/11/15
Harnett County Anderson Creek C&D Landfill - Financial Assurance BY: PKS
Table 1: Summary
Item No. Description Total
1.0 C&D Landfill - Phases I, I, & IllA - Estimated Closure Cost (See Table 2) $506,467
2.0 C&D Landfill - Phases I, Il, & IlIA - Estimated Post-Closure Cost (30-Year) (See Table 3) $1,389,300
3.0 Assessment & Corrective Action Cost $1,000,000
TOTAL = $2,895,767
Notes:

1. All cost projections are presented in 2015 dollars. Appropriate annual escalators should be applied.

SMITH GARDNER, INC.

Table 1 - Summary
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SMITH+GARDNER

JOB #: HARNETT-AC-14-1

DATE: 5/11/15
Harnett County Anderson Creek Landfill - Financial Assurance BY: PKS
Table 2: C&D Landfill - Phases |, I, & I11A - Estimated Closure Cost
Item No. Description E;:i::‘:it;d Units Unit Cost Item Cost
1.0 Site Preparation 9.6 AC $2,000 $19,200
2.0 Landfill Gas Wells/Vents 10.0 EA $2,500 $25,000
3.0 Compacted Soil Barrier (18") 23,300 cYy $6.00 $139,800
4.0 Vegetative Soil Layer (18") 23,300 cYy $4.00 $93,200
5.0 Erosion Control (Diversion Berms, Down Pipes, 9.6 AC $5,000 $48,000
Etc.)

6.0 Revegetation 9.6 AC $1,500 $14,400
7.0 Surveying 9.6 AC $2,000 $19,200
Subtotal (Items 1 -7) = $358,800

8.0 Bonds, Mobilization, & Insurance 4% of Subtotal (ltems 1-7) = $14,352
Subtotal (Iltems 1 - 8) = $373,152

Contingency (10%] = $37,.315
Construction Subtotal = $410,467

9.0 Engineering 9.6 AC $3,000.00 $28,800
10.0 CQA 9.6 AC $7,000.00 $67,200
TOTAL = $506,467
Notes:

1. All cost projections are presented in 2015 dollars. Appropriate annual escalators should be applied.

2. Unit costs include materials and anticipated labor/installation costs.

3. Estimate assumes installation of regulatory final cover system.
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SMITH+GARDNER

JOB #: HARNETT-AC-14-1

DATE: 5/11/15
Harnett County Anderson Creek Landfill - Financial Assurance BY: PKS
Table 3: C&D Landfill - Phases I, II, & [11A - Estimated Post-Closure Cost (30-Year)

Item No. Description E;:i::‘:it;d Units Unit Cost Item Cost
1.0 Site Inspection & Record Keeping 80 HR $75 $6,000
2.0 Revegetation 1 AC $1,500 $1,500
3.0 Mowing (once per year) 10 AC $100 $1,000
4.0 Erosion Control 1 LS $3,000 $3,000
5.0 Gates/Fences/Access 1 LS $2,000 $2,000
6.0 Water Quality Monitoring & Reporting (See Note 4) 1 LS $10,200 $10,200
7.0 LFG Monitoring & Reporting (See Note 5) 1 LS $2,800 $2,800
8.0 Leachate Pump & Haul & Disposal (See Note 6) 52 Trips $300 $15,600

Subtotal (ltems 1 -8) = $42,100

Contingency (10%] = $4,210

Annual Total = $46,310
30-YEAR TOTAL = $1,389,300

Notes:

-

. All cost projections are presented in 2015 dollars. Appropriate annual escalators should be applied.

. Unit costs include materials and anticipated labor/installation costs.

. Assumes total of 9.6 acres (Phases |, Il, & IlIA).

. The water quality monitoring and reporting cost assumes 13 long-term wells & 2 surface water
locations sampled semi-annually @ $5,100 per event (annual cost = $10,200).

N W N

5. The LFG monitoring and reporting cost assumes quarterly monitoring @ $700 per event (annual cost =
$2,800).

6. One trip per week and 5,000 gallons per load are assumed.

SMITH GARDNER, INC. Table 3 - C&D PI-IlIA P-Closure HC AC LF COST ESTIMATES 05-15.xls
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