
14 N. BOYLAN AVENUE  !  RALEIGH, NC  27603  !  TEL. 919-828-0577  !  FAX 919-828-3899  !  WWW.RSGENGINEERS.COM

April 11, 2012

Mr. Ming-Tai Chao, P.E.
Environmental Engineer II
NC DENR - Division of Waste Management
401 Oberlin Road, Suite 150
Raleigh, NC  27605

Re: Washington County C&D Landfill (Permit No. 94-04)
Permit Amendment Application - Phase 2
Response to Comments

Dear Mr. Chao:

On behalf of Washington County, Richardson Smith Gardner & Associates, Inc. (RSG) would like to the
comments in your email dated January 20, 2012, as follows.  The comments stated in your email are
repeated below in italics and our response follows in bold.

Attachment A - Facility and Engineering Plan

1. (Appendix A) In “1.0 - Capacity Evaluation, Sheet 8 of 9” the soil volume of periodic cover for
Phase 6 is 1,674 cubic yards (CY). However, in “2.0 – Earthwork Quantities, Sheet 2 of 3” the
amount of the soil volume of periodic cover for Phase 6 is 2,293 CY. Please clarify.  Should the
value of 1,674 CY is correct, please revise Table 2 of Attachment A accordingly.

The value of 1,674 CY is correct.  The value shown in the Earthwork Quantity calculations
has been revised and Table 2 of the Facility and Engineering Plan has been revised
accordingly.  Please see the attached revised Facility and Engineering Plan.

Attachment D – Operations Manual 

2. (Section 1.2.2) Please update the contact info of Raleigh Central Office:
Address:  217 West Jones Street, Raleigh, NC 27603
Phone/Fax:  919-707-8200

Section 1.2.2 has been revised accordingly.  Please see the attached revised Operations
Manual. 

3. (Section 2.10) Since the contact information of the contactors to haul and manage recyclable and
the landfill(s) to receive the collected MSW is unknown at this time, please add the following
requirement to the section (the sentence is an example, and you can tailor/polish it as
appropriate):
“The contact information of the waste/recyclable haulers, firms, and disposal facilities including
applicable solid waste permit number, contact person name, phone number, and company/facility
addresses will be placed in the operating record.”

Section 2.10 has been revised accordingly.  Please see the attached revised Operations
Manual.

mtchao
New Stamp
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Chao, Ming-tai

From: Pieter Scheer [pieter@rsgengineers.com]
Sent: Wednesday, April 11, 2012 2:30 PM
To: Chao, Ming-tai
Cc: CCRITCHER@WASHCONC.ORG
Subject: RE: Washington County C&DLF, Permit # 94-04

Ming: 
 
I’ve posted our response to your comments below plus the completed local government approval documentation and 
approval letter from the Division of Land Resources (just received) on our ftp server (access instruction are below).  
Please let me know if you have any difficulty in accessing and/or if you would like any hard copies.  (Carl – I’ll forward 2 
hard copies for placement in the County’s hard copies.) 
 
https://rsgengineers.egnyte.com/ 
 
username:  washington 
password:  wash2011 
 
Thanks! 
 
Pieter 
 
 
 
Pieter K. Scheer, P.E. 
Principal, Senior Engineer 
Richardson Smith Gardner & Associates, Inc. 
14 N. Boylan Ave. 
Raleigh, NC  27603 
Phone:  (919) 828-0577 
Fax:  (919) 828-3899 
www.rsgengineers.com 

  

From: Chao, Ming-tai [mailto:ming.chao@ncdenr.gov]  
Sent: Friday, January 20, 2012 3:06 PM 
To: Pieter Scheer 
Cc: CCRITCHER@WASHCONC.ORG; Ritter, Christine 
Subject: Washington County C&DLF, Permit # 94-04 
 
Hey Pieter: 
 
I have completed a review of the engineering portions of the revised permit application (Doc ID 15769) dated 
11/30/2011, and the comment stated below: 
 

Attachment A - Facility and Engineering Plan 
1. (Appendix A) In “1.0 - Capacity Evaluation, Sheet 8 of 9” the soil volume of periodic cover for 

Phase 6 is 1,674 cubic yards (CY). However, in “2.0 – Earthwork Quantities, Sheet 2 of 3” the 
amount of the soil volume of periodic cover for Phase 6 is 2,293 CY.  Please clarify.  Should the 
value of 1,674 CY is correct, please revise Table 2 of Attachment A accordingly. 
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Attachment D – Operations Manual  
2. (Section 1.2.2) Please update the contact info of Raleigh Central Office: 

Address: 217 West Jones Street, Raleigh, NC 27603 
Phone/Fax: 919-707-8200 

 
3. (Section 2.10) Since the contact information of the contactors to haul and manage recyclable and the 

landfill(s) to receive the collected MSW is unknown at this time, please add the following 
requirement to the section (the sentence is an example, and you can tailor/polish it as appropriate): 
“The contact information of the waste/recyclable haulers, firms, and disposal facilities including 
applicable solid waste permit number, contact person name, phone number, and company/facility 
addresses will be placed in the operating record.” 

 
You can respond the above-mentioned comments at the time when the completed permit application is ready to 
submit to this office including the documentations associated with local governmental approval processes and 
the Erosion and Sediment Control Plan approved by the NC Land Quality Section.  By the way, I received the 
document (a letter) to demonstrate the lateral expansion of the C&DLF meets local zone ordinance (Doc ID 
15941).   Christine may or may not have any comments on design hydro, you can make an inquiry when the 
completed permit application is about to ready for a final review.  Have a nice weekend. 
 
 
Ming-Tai Chao, P.E.          
Environmental Engineer II  
Permitting Branch, Solid Waste Section  
Division of Waste Management  
1646 Mail Service Center  
Raleigh, NC 27699-1646 (Mailing Address) 

Green Square, 217 West Jones Street 
Raleigh, NC 27603 
Tel. 919-707-8251  
ming.chao@ncdenr.gov 
http://portal.ncdenr.org/web/wm/sw 
 
E-mail correspondence to and from this address may be subject to the North Carolina Public Records Law and may be 
disclosed to third parties. 
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WASHINGTON COUNTY C&D LANDFILL
PHASE 2

FACILITY AND ENGINEERING PLAN

1.0 OVERVIEW

Washington County, North Carolina currently owns and operates a landfill facility off of NC
Highway 308 (Mackeys Road) near Roper.  Access for the facility is and will continue to be off
of Landfill Road.  The landfill is permitted under NC Permit 94-04 for the disposal of
construction and demolition debris (C&D) waste.  The County also conducts several other solid
waste management activities at the facility.  Refer to the attached Drawing S1 (Existing
Conditions) (Attachment I), which shows the existing conditions and Section 2.1, which
describes facility services.

The County has operated the landfill facility under the current permit since 1996.  From the
1980s through 1993 (ceased receipt of waste before Oct. 9, 1993), the facility was permitted to
receive municipal solid waste (MSW) under NC Permit 94-02.  The MSW was disposed of in an
unlined disposal unit (see Drawing S1) located on County owned property to the west of the
C&D site.  The MSW landfill unit was closed in accordance with applicable State Solid Waste
Management Rules.

This plan presents information describing the development of  Phase 2 and future phases of the
C&D landfill.

2.0 FACILITY SERVICES AND WASTE STREAM

2.1 Facility Services

Currently, the following activities or services are provided at the Washington County
Landfill facility:

• Scales and office/scale house building
• Maintenance building
• C&D landfill
• Used tire storage area
• White goods and scrap metal handling area
• Yard waste processing area
• Mobile home deconstruction area.

The County may also add roll-off or other suitable containers for recyclables and/or
municipal solid waste (MSW).  Areas in the vicinity of the white goods/scrap metal
handling area would be used for this purpose.
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2.2 Types of Waste

C&D waste, used tires, white goods and scrap metal, and yard waste are accepted at the
Washington County landfill facility.  Wastes are routed to the landfill or other area as
appropriate.

2.3 Disposal Rate and Anticipated Variances

An average of approximately 1,500 tons per year of C&D waste (average of
approximately 5 tons per day based on 280 days of operation per year) is currently
accepted for disposal at the Washington County facility.  The County proposes to dispose
of a maximum of 10,000 tons per year of C&D waste (average of approximately 36 tons
per day based on 280 days of operation per year).  Actual annual and daily amounts of
C&D waste are expected to vary but will not exceed the proposed annual maximum.

2.4 Service Area

The landfill facility currently serves Washington County. 

2.5 Procedures for Waste Segregation

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

Wastes are segregated at the scales.  Operators at the scalehouse are trained to classify
and segregate the waste stream.  C&D wastes are directed to the landfill.  Yard wastes are
directed toward the yard waste storage and processing area.  

Employees at the landfill are trained in the safety procedures for the handling and
detection of illegal waste.  The screening of unacceptable waste is 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 is rejected
and not permitted into the facility.  If hazardous waste is found at the tipping area,
identification of the truck or persons is made (if possible) and documented, then the
hazardous waste is identified and placed in a hazardous waste container and taken to a
designated hazardous waste staging area for proper disposal.  If this occurs, the event is
reported to the appropriate authorities.

2.6 Equipment Requirements

The County will maintain on-site equipment required to perform the necessary landfill
activities.  The County currently uses a CAT 953 bulldozer in their day to day operation
of the C&D landfill unit.  Periodic maintenance of all landfilling equipment, and minor
and major repair work will be performed in the landfill’s maintenance building.
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3.0 LANDFILL CAPACITY

3.1 Total Operating Capacity and Life Expectancy

Drawing S3 (Site Development Plan - Final Cover Grading and Drainage), identifies the
final configurations for the C&D landfill.  The exterior side slopes will be at a 4H to 1V
slope and the top elevation will be at approximately 46 feet.

The estimated total gross operating capacity, net capacity (accounts for periodic and final
cover), disposal area, and life expectancy for the landfill are shown in Table 1.

3.2 In-Place Ratio of Waste to Soil and Compaction Factor

The capacities obtained above were based on a 10 percent periodic cover ratio and an
assumed compaction factor of 900 pounds per cubic yard (0.45 tons/cy).  The assumed
periodic cover ratio is typical for C&D landfills.

4.0 AVAILABLE SOIL RESOURCES AND REQUIRED SOIL QUANTITIES

The soils required to construct the proposed landfill will be removed from on-site borrow
sources.

4.1 Earthwork Quantities

The anticipated quantity of soil to be required as structural fill for foundation soils and
berms is shown in Table 2.

4.2 Periodic Cover

Assuming the previously mentioned periodic cover ratio of 10 percent, the estimated
quantity of soil that will be required for use as periodic cover during C&D landfill
operations is shown in Table 2.

4.3 Vegetative Soil Layer

On the basis of an average 2 foot thickness, the estimated in-place volume of the
vegetative soil layer component of the final cover system required is shown in Table 2.

4.4 Soil Summary

The above soil quantities are summarized in Table 2.  Available on-site borrow sources
are anticipated to have an adequate supply of soil to meet the expected needs.
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5.0 FACILITY DESIGN CRITERIA

The Washington County C&D landfill is designed and operates in accordance with Section .0542
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 more than 50 feet (as required for existing facilities) (for all
phases, the minimum buffer exceeds 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.

5.2 Vertical Separation Requirements

The landfill subgrade elevations have been designed to meet the minimum requirement of
four feet above the seasonal high groundwater table and bedrock.  Additionally, the in-
situ or modified soils making up the upper two feet of separation will consist of SC, SM,
ML, CL, MH, or CH soils per the Unified Soil Classification System (USCS).

6.0 CONTAINMENT AND ENVIRONMENTAL CONTROL SYSTEMS

Technical specifications and a project construction quality assurance (CQA) manual for the
following materials can be found in Attachments B and C, respectively.

6.1 Landfill Subgrade

The 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.  Structural fill will consist of
on-site soils, except that no CH, OL, or OH soils will be allowed.

6.2 Final Cover System

The components of the final cover system will consist of the following components (top-
down):

Regulatory Final Cover System (.0543 (c) (1)):

• a 6-inch thick vegetative soil layer; and
• an 18-inch thick soil liner with a permeability of no more than 1 x 10-5

cm/sec (“compacted soil barrier”).

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

Top Slopes (Typically 5 to 10%):
• an 18-inch thick vegetative soil layer;
• a drainage geocomposite;
• a 30-mil textured LLDPE geomembrane or geosynthetic clay liner

(GCL); and
• a 12-inch thick intermediate cover layer.

Side Slopes (Typically 4H:1V):
• 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.  Top slopes will be approximately 8%.  A landfill gas (LFG) control
system and surface water control devices will also be incorporated into the final cover. 
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

The Erosion and Sedimentation Control structures provided will be designed and
maintained to manage the run-off generated by the 24-hour, 25-year storm event, and
conform to the requirements of the Sedimentation Pollution Control Law (15A, NCAC,
4).

A detailed discussion of site erosion and sedimentation control for the landfill can be
found in the Project Erosion and Sedimentation Control Plan (Attachment F).

6.4 Landfill Gas Control

Landfill gas control will consist of 4 passive wells/vents as shown on Drawing S3.  Due
to a number of factors (the limited depth to groundwater, the sandy soils around the
perimeter of the landfill, the distance to site structures, and the existence of wetlands
around much of the property), no perimeter monitoring of gas from the C&D landfill is
proposed.
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6.5 Access and Roadways

Site operations will provide for all-weather access to active areas and site monitoring
locations.

7.0 SLOPE STABILITY AND SETTLEMENT

The slope stability of the waste mass as well as an evaluation of foundation settlement are
addressed in Appendix A.  The results of the slope stability analysis indicates that the proposed
C&D landfill configuration is stable.  The results of the settlement evaluation indicates that there
will be minimal settlement and that vertical separation criteria will be achieved.

TABLE 1
SUMMARY OF LANDFILL CAPACITY AND LIFE EXPECTANCY

Unit Area (Ac.)
Capacity (See Note 1)

Life Expectancy
(Years)

(See Note 2)
Gross
(CY)

Net
(CY/Tons)

Phase 1 (Filled Through
March 28, 2009)

2.34 45,000 40,500 CY
19,777 Tons

-----

Phase 2 0.93 18,430 15,135 CY
7,568 Tons

5.0

Phase 3 0.74 16,783 13,943 CY
6,972 Tons

4.6

Phase 4 -----
(See Note 3)

21,571 17,672 CY
8,836 Tons

5.9

Phase 5 -----
(See Note 3)

20,986 17,435 CY
8,718 Tons

5.8

Phase 6 -----
(See Note 3)

23,195 15,068 CY
7,534 Tons

5.0

Totals: 4.01 145,965 119,753 CY
59,405 Tons

26.3

Notes:
1.  The net capacity is based on an assumed 10% periodic cover soil ratio and waste density of 0.5 tons/CY.
2.  Phase 2 life expectancy is based on an assumed average disposal rate of 1,500 tons/year and is projected

from March 28, 2009 (date of most recent survey).
3. Phases 4-6 are a vertical expansion of Phases 1-3.
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TABLE 2
SOIL SUMMARY

Material

Phase 2 Phase 3 Phases 4-6 
(Final)

Total

Excavation 34 5 ----- 39

Embankment (3,253) (3,174) ----- (6,427)

Periodic Cover (1,682) (1,549) (5,575) (8,806)

Final Cover Soil (1,613) (1,291) (10,002) (12,906)

Total = (6,514) (6,009) (15,577) (28,100)

Notes:
1.  Phase 2 volumes estimated from March 28, 2009.
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PROJECT  Washington County C&D Landfill - Phase 2

SUBJECT  Capacity Evaluation (Density & Life Calcs.)

SHEET      1      OF     9
JOB NO.    WASH-11-1
DATE           11/23/2011
COMPUTED BY    PKS
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 evaluation or estimate of waste density will be required based on the known or
assumed percentage of periodic cover soil.

Analysis The volume(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.

CAPACITY LF DENSITY & LIFE.WPD

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC  27603
Telephone: (919) 828-0577



RICHARDSON SMITH GARDNER & ASSOCIATES SHEET:

Engineering and Geological Services JOB #:

14 N. Boylan Avenue Tel:  919-828-0577 DATE:

Raleigh, NC  27603 Fax: 919-828-3899 BY:
CHKD BY:

Washington County C&D Landfill - Phase 1
Capacity Evaluation - Filling Rate & Density Calculations

Density and Filling Rate Calculations:

Quantity of
Volume Waste Waste Filling Waste Waste

Start End Total Time Filled Disposed Rate* Assumed Volume Volume Density**
Date Date (years) (cy) (tons) (lbs/cy) % (cy) (cy) (lbs/cy)

6/1/1996 3/28/2009 12.83 45,000 19,777 879 10 4,500 40,500 977
* **

Total Volume = 45,000 19,777 4,500 40,500

* 45,000 CY Estimated Based on Orig. Design of Soil Berm and Existing Topography.
** Density of Waste is Lower than Actual Based on Unknown Weight of Tires in Monofill.  Assume 1,000 pcf is conservative figure.

Notes:

  *Waste Filling Rate = (Tons of Waste Disposed)/(Volume Filled).

 **Waste Density = (Tons of Waste Disposed)/(Volume Filled - Volume of Periodic Cover).

Periodic CoverPeriod of Interest

2/9

WASH-11-1

11/23/11

PKS

Richardson Smith Gardner & Associates, Inc. C&D Fill. Rate & Density Calcs. CAPACITY LF DENSITY & LIFE R1.xls





RICHARDSON SMITH GARDNER & ASSOCIATES SHEET:

Engineering and Geological Services JOB #:

14 N. Boylan Avenue Tel:  919-828-0577 DATE:

Raleigh, NC  27603 Fax: 919-828-3899 BY:
CHKD BY:

Washington County Landfill
Capacity Evaluation - C&D - Phase 2

Waste & Periodic Cover Parameters:

Waste Density (pcy) = 1,000 (From Filling Rate and Density Calcs.)
Waste Density (tcy) = 0.50

Percentage of Periodic Cover = 10

Volume Calculations:

Volume From AutoCAD (cy) = 18,430 (Compared to March 28, 2009 Topo.)
(= Gross Volume Remaining)

Net (Waste) Capacity:

Adjustment For Other Layers:
Area of Final Cover (Ac.) = 0.5

2 feet Vegetative Soil Layer = (1,613) cy

Sum = (1,613) cy

Volume of Waste and Periodic Cover (cy) = 16,817

Volume of Periodic Cover (cy) = (1,682)

Net (Waste) Capacity (cy) = 15,135

Net (Waste) Capacity (tons) = 7,568

Life Expectancy Calculations:

Start End Tons Total
Time Time Disposed Tons Remainder

2009.24 2010 1,140 1,140 6,428
2010 2014 6,000 7,140 428 Based on 1,500 Tons/Year
2014 2014.29 428 7,568 (0)

Landfill Life Expectancy (years) = 5.0 April 2014

4/9
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RICHARDSON SMITH GARDNER & ASSOCIATES SHEET:

Engineering and Geological Services JOB #:

14 N. Boylan Avenue Tel:  919-828-0577 DATE:

Raleigh, NC  27603 Fax: 919-828-3899 BY:
CHKD BY:

Washington County Landfill
Capacity Evaluation - C&D - Phase 3

Waste & Periodic Cover Parameters:

Waste Density (pcy) = 1,000 (From Filling Rate and Density Calcs.)
Waste Density (tcy) = 0.50

Percentage of Periodic Cover = 10

Volume Calculations:

Volume From AutoCAD (cy) = 16,783 (Compared to Phase 2 Fill Contours)
(= Gross Volume Remaining)

Net (Waste) Capacity:

Adjustment For Other Layers:
Area of Final Cover (Ac.) = 0.4

2 feet Vegetative Soil Layer = (1,291) cy

Sum = (1,291) cy

Volume of Waste and Periodic Cover (cy) = 15,492

Volume of Periodic Cover (cy) = (1,549)

Net (Waste) Capacity (cy) = 13,943

Net (Waste) Capacity (tons) = 6,972

Life Expectancy Calculations:

Start End Tons Total
Time Time Disposed Tons Remainder

2014.29 2015 1,072 1,072 5,900
2015 2018.93 5,900 6,972 (0) Based on 1,500 Tons/Year

Landfill Life Expectancy (years) = 4.6 December 2018
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Washington County Landfill
Capacity Evaluation - C&D - Phase 4

Waste & Periodic Cover Parameters:

Waste Density (pcy) = 1,000 (From Filling Rate and Density Calcs.)
Waste Density (tcy) = 0.50

Percentage of Periodic Cover = 10

Volume Calculations:

Volume From AutoCAD (cy) = 21,571 (Compared to Phase 3 Fill Contours)
(= Gross Volume Remaining)

Net (Waste) Capacity:

Adjustment For Other Layers:
Area of Final Cover (Ac.) = 0.6

2 feet Vegetative Soil Layer = (1,936) cy

Sum = (1,936) cy

Volume of Waste and Periodic Cover (cy) = 19,635

Volume of Periodic Cover (cy) = (1,964)

Net (Waste) Capacity (cy) = 17,672

Net (Waste) Capacity (tons) = 8,836

Life Expectancy Calculations:

Start End Tons Total
Time Time Disposed Tons Remainder

2018.93 2019 100 100 8,736
2019 2024 7,500 7,600 1,236 Based on 1,500 Tons/Year
2024 2024.82 1,236 8,836 (0)

Landfill Life Expectancy (years) = 5.9 October 2024
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Washington County Landfill
Capacity Evaluation - C&D - Phase 5

Waste & Periodic Cover Parameters:

Waste Density (pcy) = 1,000 (From Filling Rate and Density Calcs.)
Waste Density (tcy) = 0.50

Percentage of Periodic Cover = 10

Volume Calculations:

Volume From AutoCAD (cy) = 20,986 (Compared to Phase 4 Fill Contours)
(= Gross Volume Remaining)

Net (Waste) Capacity:

Adjustment For Other Layers:
Area of Final Cover (Ac.) = 0.5

2 feet Vegetative Soil Layer = (1,613) cy

Sum = (1,613) cy

Volume of Waste and Periodic Cover (cy) = 19,373

Volume of Periodic Cover (cy) = (1,937)

Net (Waste) Capacity (cy) = 17,435

Net (Waste) Capacity (tons) = 8,718

Life Expectancy Calculations:

Start End Tons Total
Time Time Disposed Tons Remainder

2024.82 2025 264 264 8,454
2025 2030 7,500 7,764 954 Based on 1,500 Tons/Year
2030 2030.64 954 8,718 (0)

Landfill Life Expectancy (years) = 5.8 August 2030
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Washington County Landfill
Capacity Evaluation - C&D - Phase 6

Waste & Periodic Cover Parameters:

Waste Density (pcy) = 1,000 (From Filling Rate and Density Calcs.)
Waste Density (tcy) = 0.50

Percentage of Periodic Cover = 10

Volume Calculations:

Volume From AutoCAD (cy) = 23,195 (Compared to Phase 5 Fill Contours)
(= Gross Volume Remaining)

Net (Waste) Capacity:

Adjustment For Other Layers:
Area of Final Cover (Ac.) = 2.0

2 feet Vegetative Soil Layer = (6,453) cy

Sum = (6,453) cy

Volume of Waste and Periodic Cover (cy) = 16,742

Volume of Periodic Cover (cy) = (1,674)

Net (Waste) Capacity (cy) = 15,068

Net (Waste) Capacity (tons) = 7,534

Life Expectancy Calculations:

Start End Tons Total
Time Time Disposed Tons Remainder

2030.64 2031 546 546 6,988
2031 2035 6,000 6,546 988 Based on 1,500 Tons/Year
2035 2035.66 988 7,534 (0)

Landfill Life Expectancy (years) = 5.0 August 2035
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PROJECT  Washington County C&D Landfill - Phase 2

SUBJECT  Earthwork Quantities

SHEET      1      OF    3 
JOB NO.    WASH-11-1
DATE           4/10/2012
COMPUTED BY    PKS
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 will be calculated by taking design thicknesses and/or cross
sections and multiplying by design areas and/or lengths.  Areas and lengths are determined using
AutoCAD, a planimeter, and/or direct measurement.

EARTHWORK.WPD

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC  27603
Telephone: (919) 828-0577
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Washington County C&D Landfill
Earthwork Quantities

Phase 2:

Subgrade Cut and Fill Volumes:
        Volume of Cut (cy) = 34 (From AutoCAD - See Attached)
        Volume of Fill (cy) = 3,253 (From AutoCAD - See Attached)

Periodic Cover Soil Volumes:
        Volume of Periodic Cover (cy) = 1,682 (User Input - From Capacity Evaluation)

Vegetative Soil Layer (VSL) Volume:
   Volume of VSL (cy) = 1,613 (User Input - From Capacity Evaluation)

Phase 3:

Subgrade Cut and Fill Volumes:
        Volume of Cut (cy) = 5 (From AutoCAD - See Attached)
        Volume of Fill (cy) = 3,174 (From AutoCAD - See Attached)

Periodic Cover Soil Volumes:
        Volume of Periodic Cover (cy) = 1,549 (User Input - From Capacity Evaluation)

Vegetative Soil Layer (VSL) Volume:
   Volume of VSL (cy) = 1,291 (User Input - From Capacity Evaluation)

Phase 4:

Periodic Cover Soil Volumes:
        Volume of Periodic Cover (cy) = 1,964 (User Input - From Capacity Evaluation)

Vegetative Soil Layer (VSL) Volume:
   Volume of VSL (cy) = 1,936 (User Input - From Capacity Evaluation)

Phases 5:

Periodic Cover Soil Volumes:
        Volume of Periodic Cover (cy) = 1,937 (User Input - From Capacity Evaluation)

Vegetative Soil Layer (VSL) Volume:
   Volume of VSL (cy) = 1,613 (User Input - From Capacity Evaluation)

Phase 6:

Periodic Cover Soil Volumes:
        Volume of Periodic Cover (cy) = 1,674 (User Input - From Capacity Evaluation)

Vegetative Soil Layer (VSL) Volume:
   Volume of VSL (cy) = 6,453 (User Input - From Capacity Evaluation)

2/3
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PROJECT  Washington County C&D Landfill
                 
SUBJECT  Final Cover Drainage Layer Analysis

SHEET    1       OF         3
JOB NO.    WASH-11-1
DATE           11/8/11
COMPUTED BY   PKS
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 (θreqd) of the drainage geocomposite based on the following
equation:

(Richardson et. al. Eq. 4-6 Mod.)θ
β

β
β βreqd

dc n dc n dc nRF q Li RF q L RF q L
= = =

sin

cos

sin tan

where: θreqd = required transmissivity (m3/m/sec)
RFdc = drainage geocomposite reduction factor (See Note 1)
qn = fluid input rate/impingement rate (m/s) (See Note 2)
L = flow length/drain spacing (horizontally projected) (m)
β = slope angle of final cover (degrees).

Notes:

1. Based on the recommendations of Richardson, Giroud, & Zhao, use RFdc = 6 for steeper
slopes where veneer stability is key (i.e. 5H:1V or steeper).  Lesser reduction factors are
appropriate where there are shallow slopes.

2. Typically the impingement into the drainage geocomposite is determined by the lessor of:

a. Permeability of the overlying vegetative soil layer(kveg) or
b. Design rainfall.

Per Richardson,Giroud, & Zhao, use qn = kveg 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 (equals slope of cover system).

 
FCS DRAIN LAYER.WPD

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
Telephone: (919) 828-0577



PROJECT  Washington County C&D Landfill

SUBJECT  Final Cover Drainage Layer Analysis

SHEET   2        OF     3
JOB NO.    WASH-11-1
DATE           11/8/11
COMPUTED BY   PKS
CHECKED BY   

Step 3:

Calculate the required total flow capacity (Q) of the drain based on the following equation:

Q q An=

where: Q = flow capacity (cfs)
qn = impingement (ft/s)
A = total area served by the drain (= L x DL) (ft2)
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.

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
Telephone: (919) 828-0577
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Washington County C&D Landfill
Final Cover Drainage Layer Analysis
 

Input Parameters:

Side Slope Angle (β ): 5.7 degrees (10%)

Impingement (q n ): 0.0001 cm/sec (= Permeability of Vegetative Soil Layer) (Conservative)

Drain Spacing (L ): 75 ft (= Horizontally Projected Distance Up & Down Slope)

(Per Richardson, Giroud, & Zhao Recommendations)

RFintrusion: 1.1

RFcreep: 1.2

RFchemical clogging: 1.1

RFbiological clogging: 1.3

Overall Factor of Safety: 2.0

3.5

Drain Length (DL ): 200 ft (= Distance Across Slope at Toe)

Final Cover:      Thickness: 1.5 ft
Unit Weight: 110 pcf

Note: Spreadsheet Converts Units as Required.

 
Transmissivity Requirements:

Determine Minimum Transmissivity:

θ min  = 8.0E-04 m3/m/sec = 3.9 gpm/ft

Determine Transmissivity Test Parameters:

Min. Normal Stress = 165.0 psf

Hydraulic Gradient = 0.10

Determine Required Drain Capacity:

Calculate Required Total Flow Capacity:

Q = 0.05 cfs *Based on 200 foot spacing between outlets.

Reduction Factors for Drainage 
Geocomposite:

Reduction Factor for Drainage Geocomposite in Final Cover 
(RF dc ):

3/3
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PROJECT  Washington County C&D Landfill

SUBJECT  Filter Geotextile Analysis - Final Cover System

SHEET      1      OF      7
JOB NO.    WASH-11-1
DATE           11/8/11
COMPUTED BY    PKS
CHECKED BY   

Objective 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.  

References 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.

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

Background 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.

Analysis

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).

GT FILTER.WPD

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
Telephone: (919) 828-0577
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SUBJECT  Filter Geotextile Analysis - Final Cover System
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JOB NO.    WASH-11-1
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COMPUTED BY  PKS 
CHECKED BY   

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:

C
d

du = 60

10

where: Cu = coefficient of uniformity (quantifies the distribution of particle sizes)
Cc = coefficient of curvature (identifies internal soil stability)
dx = the diameter at which x percent of the soil is finer

For Cu < 4, the soil is uniformly-graded; for 4 < Cu < 20, the soil is well-graded; and for Cu > 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 < Cc < 3, the soil should be internally stable (Bhatia and Huang state that
soils having Cc < 7 are internally stable.).

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

3.  Selection of Soil Retention Requirements (Maximum AOS):

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 8 to 16 oz/sy non-wovens)
0.180 80 
0.212 70   (most 4 to 6 oz/sy non-wovens)
0.250 60
0.300 50
0.425 40
0.600 30

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
 Telephone: (919) 828-0577
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PROJECT  Washington County C&D Landfill

SUBJECT  Filter Geotextile Analysis - Final Cover System

SHEET      3      OF      7
JOB NO.    WASH-11-1
DATE           11/8/11
COMPUTED BY  PKS 
CHECKED BY   

- 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%: Cc < 7

Cc > 7

For n < 60%:

where: O95 = apparent opening size
n = geotextile porosity (%) (for non-woven geotextiles this value is typically

70 to 90%)

4.  Determine Geotextile Permittivity Requirements:

Determine the geotextile permittivity requirements:

(sec-1)Ψ =
k

t
g

g

where: Ψ = minimum required geotextile permittivity (sec-1)
kg = minimum allowable geotextile permeability (cm/sec)

                       k i kg S S≥
tg = geotextile thickness under design load (cm)
iS = hydraulic gradient (use 1.5 for landfills)
kS = permeability of retained soil (cm/sec).

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 AOS 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.

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
Telephone: (919) 828-0577
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SUBJECT  Filter Geotextile Analysis - Final Cover System
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Ref: Mirafi (After Luettich)

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
Telephone: (919) 828-0577
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Washington County C&D Landfill - Final Cover
Filter Geotextile Analysis (Final Cover System)

Application:
Primary Function: Retention

Relative Confining Stress: Low

Flow Conditions: Steady-State

B-1 (3.5 - 5') B-4 (1 - 2.5')

Tan-Brown Fine Sand Lt. Gray & Brown Fine Sand

Soil Type: SP SP

d85:  0.600 0.330

d60:  0.410 0.280

d50:  0.400 0.260

d30:  0.310 0.220

d20: 0.260 0.180

d10: 0.180 0.110

PI: 0 0

Cu : 2.28 2.55

Use Caution - Soil is 
Uniform Graded!

Use Caution - Soil is 
Uniform Graded!

Cc 1.30 1.57

----- -----

NA NA

Soil is Stable Soil is Stable

Draw straight line through 
d60 and d30 to obtain C'u.

Draw straight line through 
d60 and d30 to obtain C'u.

d'100:  0.630 0.370

d'50:  0.400 0.260

d'0:  0.220 0.200

C'u (When Applicable): 1.69 1.36

Soil is Uniformly Graded. Soil is Uniformly Graded.

M M

1.015 0.530

No. 30 Sieve No. 40 Sieve

----- -----

Soil is Stable. Soil is Stable.

Geotextile Porosity (%): 80 80

1.345 0.708

No. 30 Sieve No. 30 Sieve

Required Geotextile Properties: ----- -----

Hydraulic Gradient (is): 1.5 1.5

1.0E-04 1.0E-04

1.5E-04 1.5E-04

Geotextile Thickness (tg) (cm): 0.25 0.25

0.0006 0.0006

*Note:  Spreadsheet assumes retention application in using the Luettich Method. 

Internal Soil Stability:

Recommended Max. AOS (mm):

Recommended Maximum AOS 
(mm) (When Applicable):
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Luettich Method:*

Bhatia & Huang Method:
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Final Cover Drainage Geocomposite

Estimated Soil Permeability (ks) 
(cm/sec):

Min. Allowable Geotextile 
Permeability (kg) (cm/sec):

Min. Required Geotextile 

Permittivity (Ψ) (sec-1):

Soil Evaluated

Soil Relative Density (ID) (Loose 
(L), Medium (M), Dense (D) 

(When Applicable):

Recommended Maximum AOS 
(mm) (When Applicable):

Soil Description:

Soil Dispersion (When Applicable):

Internal Soil Stability (When 
Applicable):

Richardson Smith Gardner & Associates, Inc. FCS DGC GT FILTER.xls
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PROJECT  Washington County C&DLF - Phases 1-6

SUBJECT  Foundation Settlement Evaluation

SHEET      1      OF      9
JOB NO.    WASH-11-1
DATE           11/7/11
COMPUTED BY    PKS
CHECKED BY   

Objective To estimate the total and differential foundation settlements due to the weight of the planned
waste and embankment loads.  The resulting post-settlement slopes are evaluated to ensure that 1)
positive drainage is maintained toward collection piping and/or sumps and 2) the maximum
tensile strains in the liner system do not exceed allowable values.

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. Identify 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.

6. Calculate elastic settlements for each granular soil layer using the equations below.
7. 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.

SETTLEMENT 1D.WPD

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
Telephone: (919) 828-0577
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PROJECT  Washington County C&DLF - Phases 1-6

SUBJECT  Foundation Settlement Evaluation

SHEET      2      OF      9
JOB NO.    WASH-11-1
DATE           11/7/11
COMPUTED BY  PKS 
CHECKED BY   

Calculations

- Elastic Settlement Equation:

where: Se = elastic settlement (ft)
∆p = net stress change acting on middle of soil layer (psf)
Ms = constrained modulus of soil (psf)

Es = elastic modulus of soil (psf)
νs = Poisson’s ratio of soil
H = initial thickness of soil layer (ft).

- Primary Consolidation Settlement Equations:

where: SC = primary consolidation settlement (ft)
H = initial thickness of soil layer (ft)
p’mp = maximum past consolidation pressure (psf)
p’o = effective vertical stress in middle of soil layer afer excavation, but before

loading (psf)
∆p = net stress change acting on middle of soil layer (psf).
Crε = modified recompression index

Ccε = modified primary compression index

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
Telephone: (919) 828-0577
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Cr = recompression index
Cc = primary compression index
eO = initial void ratio

- Secondary Consolidation Settlement Equation:

where: Ss = secondary consolidation settlement (ft)
Csε = modified secondary compression index
H = initial thickness of soil layer (ft)
ts = 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)
tpf = time to complete primary consolidation

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

Ht = maximum length of drainage in the consolidating layer (= H for single-
drained; = 0.5H for double-drained)

CV = coefficient of consolidation (ft2/year)
U = percent of primary consolidation (%) (typ. max. is 99.999; results in TV =

4.58).

- Total Settlement Equation:

where: STotal = total settlement (ft)
Se = elastic settlement (ft)
SC = primary consolidation settlement (ft)
Ss = secondary consolidation settlement (ft).

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC 27603
Telephone: (919) 828-0577



E
L L

LT
f o

o
=

−
x100

PROJECT  Washington County C&DLF - Phases 1-6

SUBJECT  Foundation Settlement Evaluation

SHEET      4      OF      9
JOB NO.    WASH-11-1
DATE           11/7/11
COMPUTED BY  PKS 
CHECKED BY   

- Liner Strain Equation:

where: ET = total strain (%) (“+” = tension; “-“ = compression)
Lo = original distance separating two adjacent calculation points (ft)
Lf = final distance separating two adjacent calculation points after settlement

is complete (ft).
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Washington County C&D Landfill - Phases 1-6
Settlement Analysis Cross Section No.: Worst Case Point

Soils Information: (Note:  When elastic or consolidation settlement is not applicable to a particular layer, enter "NA" for requested parameters.)

Natural

Dry Moisture Wet
Soil Unit Wt. Content Unit Wt. Es Ms

Layer (pcf) (%) (pcf) (psf) νs (psf) OCR Ccε Crε Csε

1 110.0 15.0 126.5 360,000 0.30 484,615 NA NA NA NA

2 110.0 15.0 126.5 200,000 0.30 269,231 NA NA NA NA

3

4

5

6

7

8

9

10

Waste Information:

Average Unit Weight, γ Waste (pcf) = 50 Conservative for Waste plus Periodic Cover

Assumptions:
Layer 1:

Dry Unit Weight (pcf): 100.0 (Assumed)
Natural moisture content (%), wn : 15.0 (Assumed)

Young's Modulus, ES (psf): 360,000 (Based on Das Table 3.6 for Medium Dense Sand - Low End Value)

Poisson's Ratio, νs: 0.3 (Based on Das Table 3.6)

Layer 2:
Dry Unit Weight (pcf): 100.0 (Assumed)

Natural moisture content (%), wn : 15.0 (Assumed)

Young's Modulus, ES (psf): 220,000 (Based on Bowles Table 2-7 for Silt - Avg Value)

Poisson's Ratio, νs: 0.3 (Assumed)

Consolidation Settlement

Parameters

Sandy & Clayey Silts (Ncor = 10)

Description

Medium to Dense Sands (Ncor = 25)

Elastic Settlement

Parameters

5/9
WASH-11-1

11/7/11
PKS

G.N. Richardson & Associates, Inc. Worst Case Point
Page 1 of 5
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SHEET:

JOB #:

DATE:

BY:

CHKD BY:

Settlement Points - Location Information:

1 2 3 4 5 6 7 8 9 10 11 12

Position: 0

Original Ground Surface Elevation (ft) = 10.0

Avg. Unit Wt. of Soil Excavated (pcf) = 110.0

Top of Landfill Elevation (ft) = 46.0

Top of Liner Elevation (ft) = 8.5

Top of Groundwater Elevation (ft) = 4.0

Layer 1: Thickness (ft) = 30.0

Elevation of Mid Point (ft) = -6.5
(Before Liner Construct.) p'o at Mid Point (psf) = 1,407

p'mp at Mid Point (psf) = NA

(After Liner Construct.) p'o at Mid Point (psf) = 1,242

Layer 2: Thickness (ft) = 20.0

Elevation of Mid Point (ft) = -31.5
(Before Liner Construct.) p'o at Mid Point (psf) = 3,010

p'mp at Mid Point (psf) = NA

(After Liner Construct.) p'o at Mid Point (psf) = 2,845

Layer 3: Thickness (ft) =

Elevation of Mid Point (ft) =
(Before Liner Construct.) p'o at Mid Point (psf) =

p'mp at Mid Point (psf) =

(After Liner Construct.) p'o at Mid Point (psf) =

Layer 4: Thickness (ft) =

Elevation of Mid Point (ft) =
(Before Liner Construct.) p'o at Mid Point (psf) =

p'mp at Mid Point (psf) =

(After Liner Construct.) p'o at Mid Point (psf) =

Layer 5: Thickness (ft) =

Elevation of Mid Point (ft) =
(Before Liner Construct.) p'o at Mid Point (psf) =

p'mp at Mid Point (psf) =

(After Liner Construct.) p'o at Mid Point (psf) =

Layer 6: Thickness (ft) =

Elevation of Mid Point (ft) =
(Before Liner Construct.) p'o at Mid Point (psf) =

p'mp at Mid Point (psf) =

(After Liner Construct.) p'o at Mid Point (psf) =

Layer 7: Thickness (ft) =

Elevation of Mid Point (ft) =
(Before Liner Construct.) p'o at Mid Point (psf) =

p'mp at Mid Point (psf) =

(After Liner Construct.) p'o at Mid Point (psf) =

Layer 8: Thickness (ft) =

Elevation of Mid Point (ft) =
(Before Liner Construct.) p'o at Mid Point (psf) =

p'mp at Mid Point (psf) =

(After Liner Construct.) p'o at Mid Point (psf) =

Layer 9: Thickness (ft) =

Elevation of Mid Point (ft) =
(Before Liner Construct.) p'o at Mid Point (psf) =

p'mp at Mid Point (psf) =

(After Liner Construct.) p'o at Mid Point (psf) =

Layer 10: Thickness (ft) =

Elevation of Mid Point (ft) =
(Before Liner Construct.) p'o at Mid Point (psf) =

p'mp at Mid Point (psf) =

(After Liner Construct.) p'o at Mid Point (psf) =

Point

6/9
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Parameter
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SHEET:

JOB #:

DATE:

BY:

CHKD BY:

Stress Change, ∆ p , at Liner:

1 2 3 4 5 6 7 8 9 10 11 12

Stress Decrease From Excavation (psf) = 165

Stress Increase From Waste Load (psf) = 1,875
Net Stress Increase/Decrease, ∆ p  (psf) = 1,710

Elastic Settlement:

1 2 3 4 5 6 7 8 9 10 11 12

Elastic Settlement (ft):

Layer 1: Se = 0.11
Layer 2: Se = 0.13
Layer 3: Se =
Layer 4: Se =
Layer 5: Se =
Layer 6: Se =
Layer 7: Se =
Layer 8: Se =
Layer 9: Se =
Layer 10: Se =

Total Elastic Settlement (ft) = 0.23

Elastic Settlement Equation:

Primary Consolidation Settlement:

1 2 3 4 5 6 7 8 9 10 11 12

Primary Consolidation Settlement (ft):

Layer 1: Sc = NA
---

Layer 2: Sc = NA
---

Layer 3: Sc =

Layer 4: Sc =

Layer 5: Sc =

Layer 6: Sc =

Layer 7: Sc =

Layer 8: Sc =

Layer 9: Sc =

Layer 10: Sc =

Total Primary Consol. Settlement (ft) = 0.00

Primary Consolidation Settlement Equations:

For primary recompression and compression (designated C): For primary recompression only (designated R):

Point

Point

Point
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SHEET:

Secondary Consolidation Settlement: JOB #:

DATE:

Assumed % Primary Consolidation (U) = 99.999 (Max. = 99.999) BY:
Tv (dimensionless) = 4.58 CHKD BY:

ts = tpf + "X" (years) = 100

1 2 3 4 5 6 7 8 9 10 11 12

Secondary Consolidation Settlement (ft):

Layer 1: Drainage* = 1
Ht (ft) = 30.0

Cv (in
2/min) = 0.000

tpf (years) = 0.0

Ss = NA
Layer 2: Drainage* = 1

Ht (ft) = 20.0

Cv (in
2/min) = 0.000

tpf (years) = 0.0

Ss = NA
Layer 3: Drainage* =

Ht (ft) =

Cv (in
2/min) =

tpf (years) =

Ss =

Layer 4: Drainage* =
Ht (ft) =

Cv (in
2/min) =

tpf (years) =

Ss =

Layer 5: Drainage* =
Ht (ft) =

Cv (in
2/min) =

tpf (years) =

Ss =

Layer 6: Drainage* =
Ht (ft) =

Cv (in
2/min) =

tpf (years) =

Ss =
Layer 7: Drainage* =

Ht (ft) =

Cv (in
2/min) =

tpf (years) =

Ss =
Layer 8: Drainage* =

Ht (ft) =

Cv (in
2/min) =

tpf (years) =

Ss =
Layer 9: Drainage* =

Ht (ft) =

Cv (in
2/min) =

tpf (years) =

Ss =
Layer 10: Drainage* =

Ht (ft) =

Cv (in
2/min) =

tpf (years) =

Ss =

Total Sec. Consol. Settlement (ft) = 0.00
* Single-Drained = 1; Double-Drained = 2

Secondary Consolidation Settlement Equation:

11/7/11

PKS

Point
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SHEET:
JOB #:
DATE:

BY:
CHKD BY:

Total Settlement:

1 2 3 4 5 6 7 8 9 10 11 12
Total Settlement (ft):

Layer 1: STotal = 0.11
Layer 2: STotal = 0.13
Layer 3: STotal =
Layer 4: STotal =
Layer 5: STotal =
Layer 6: STotal =
Layer 7: STotal =
Layer 8: STotal =
Layer 9: STotal =
Layer 10: STotal =

Total Settlement (ft) = 0.23

Total Settlement Equation:

Liner Slopes & Liner Strain:

Min. Post-Settlement Liner Slope (%) = 0.5 N/A
Max. Liner Strain (%) = 0.5 N/A

1 2 3 4 5 6 7 8 9 10 11 12
Position: 0

Before Settlement:
Top of Liner Elevation (ft) = 8.5

Slope of Liner (%) (+ up;- down)= -----
Length Along Liner (Lo) Bet. Points (ft) = -----

After Settlement:
Top of Liner Elevation (ft) = 8.3

Slope of Liner (%) (+ up; - down)= -----
Slope Change (%) (+ steeper; - flatter)= -----
Length Along Liner (Lf) Bet. Points (ft) = -----

Liner Strain (ET) (%) (+ tension; - comp.)= -----

Comments:
Liner Slope: -----

Liner Strain: -----

Liner Strain Equation:

9/9
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SECTION 1.0
GENERAL FACILITY OPERATIONS

1.1 OVERVIEW

This Operations Manual was prepared for operations of the Washington County Landfill facility
(Permit No. 94-04) located near Roper.  This document discusses the operation of the following
landfill units and other solid waste management activities:

• C&D landfill;
• Used tire storage area;
• White goods and scrap metal handling area;
• Yard waste processing area; and
• Mobile home deconstruction area.

Refer to Drawing S1 (Existing Site Conditions) for the location of existing and proposed landfill
units and other solid waste management activities.

The County may also add roll-off or other suitable containers for recyclables and/or municipal
solid waste (MSW).  Areas in the vicinity of the white goods/scrap metal handling area would be
used for this purpose.

1.2 CONTACT INFORMATION

All correspondence and questions concerning the operation of the Washington County Landfill
should be directed to the appropriate County and State personnel listed below.  For fire or police
emergencies dial 911.

1.2.1 Washington County

Washington County Landfill
718 Landfill Road
Roper, NC  27970
P.O. Box 1007
Plymouth, NC  27962
Phone/Fax:  (252) 793-5615

Landfill Operator: Carl Critcher
Public Utilities Director: Lou Manring ((252) 793-7545)
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1.2.2 North Carolina Department of Environment and Natural Resources

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 - Raleigh Central Office (RCO)
217 West Jones Street
Raleigh, NC  27603
Phone/Fax:  (919) 707-8200

North Carolina DENR - Washington Regional Office (W1RO)
943 Washington Square Mall
Washington, NC  27889
Phone:  (252) 946-6481
Fax:  (252) 975-3716

North Carolina DENR - Wilmington Regional Office (W2RO)
127 Cardinal Drive Extension
Wilmington, NC  28405
Phone:  (910) 796-7215 
Fax:  (910) 350-2004

Division of Waste Management (DWM) - Solid Waste Section:

Field Operations Branch Head: Mark Poindexter (RCO)
Eastern District Supervisor: Dennis Shackelford (FRO)
Waste Management Specialist: Ray Williams (W2RO)

Division of Land Resources - Land Quality Section:

Regional Engineer: Pat McClain, P.E. (W1RO)

1.3 ACCESS CONTROL

Limiting access to the landfill facility is important for the following reasons:

• Unauthorized and illegal dumping of waste materials is prevented.
• Trespassing, and injury resulting therefrom, is discouraged.
• 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
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when the facility is open for public use to enforce access restrictions (see also Section 1.11).

1.3.1 Physical Restraints

The site will be accessed by the existing entrance on Landfill Road.  Scales and a scale
house/office are provided at the entrance.  All waste will have been weighed prior to
being placed in the landfill.  The entrance has a gate which will be securely locked during
non-operating hours.

1.3.2 Security

Frequent inspections of gates and fences will be performed by landfill personnel.  The
County will arrange for a random security patrol of the main gate to further discourage
trespassing.  Evidence of trespassing, vandalism, or illegal operation will be reported to
the Landfill Operator.

1.4 SIGNAGE

A prominent sign(s) containing the information required by the DWM will be placed at the
landfill entrance.  This sign(s) will provide information on operating hours, operating
procedures, and acceptable wastes.  Additional signage will be provided as necessary within the
landfill complex to distinctly distinguish the roadway to the active landfill unit(s).  Service and
maintenance roads for use by operations personnel will be clearly marked and barriers (e.g.,
traffic cones, barrels, etc.) will be provided as required.

1.5 COMMUNICATIONS

Two way radio communication will be maintained between the active landfill unit(s) and the
landfill scale house/office.  The scale house/office has a telephone in case of emergency and for
the conduct of day-to-day business.  Emergency telephone numbers are displayed in the scale
house/office.

1.6 FACILITY OPERATING HOURS

Normal hours of operation will be 8:30 A.M. to 4:30 P.M. Monday to Friday and 8:30 A.M. to
1:00 p.m. on Saturday.  The facility will be closed on Sunday.

The County may elect to modify these hours from time to time.

1.7 FIRE CONTROL

Although no open burning of waste is allowed at the facility, the possibility of fire within the
landfill or a piece of equipment must be anticipated in the daily operation of the landfill. 
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.
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1.7.1 Fire Triangle

The “triangle” illustrates the rule that in order to ignite and
burn, a fire requires three (3) elements:  heat, fuel, and
oxygen.  A fire 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).
These principles are integral in the prevention and
management of potential fire situations. 

1.7.2 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. 

1.7.3 General Fire Management Strategies

Each fire situation is site specific; however, general strategies for active fire management
include the following (in no particular order):

C Accelerated high temperature combustion (displacing fuel);
C Covering of the landfill burn area with soil (reduce oxygen);
C Covering of the burn area with foams (reduce oxygen);
C Flooding the burn area with water (reduce heat);
C Injecting an inert gas such as CO2 (reduce oxygen); and
C Excavating the burning material (displacing fuel) and then extinguishing it in

small controlled areas.

1.7.4 Fires within Disposal Areas

Fires within the landfill disposal areas will be limited by the use of daily/periodic cover
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.

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
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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.

1.7.5 Notification

The County will verbally notify the DWM (see Section 1.2.2) within 24 hours of
discovery of a fire within any landfill disposal area.  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.

1.7.6 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.

1.8 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 routinely as required.  Wind
screens adjacent to active areas will be used as required to control windblown waste.  
Additionally, landfill staff will make operational changes as practical based on wind conditions
that may spread litter.

1.9 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.

1.9.1 Ice Storms

An ice storm can make access to the landfill dangerous, prevent movement or placement
of daily cover, and, thus, may require closure of the landfill until the ice is removed or
has melted.

1.9.2 Heavy Rains

Exposed soil surfaces can create a muddy situation in some portions of the landfill 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 landfill personnel will
be initiated and corrective measures taken to repair any damage found before the next
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rainfall.

1.9.3 Electrical Storms

The open area of a landfill is susceptible to the hazards of an electrical storm.  If
necessary, landfilling activities will be temporarily suspended during such an event.  To
guarantee the safety of all field personnel, refuge will be taken in the on-site buildings or
in rubber-tired vehicles.

1.9.4 Windy Conditions

Landfill 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 daily cover.

1.9.5 Violent Storms

In the event of hurricane, tornado, or severe winter storm warning issued by the National
Weather Service, landfill operations may be temporarily suspended until the warning is
lifted.  Daily cover will be placed on exposed waste and buildings and equipment will be
properly secured.

1.10 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 outside of the landfill.

1.11 PERSONNEL REQUIREMENTS

At least one member of the landfill supervisory staff will be certified as a Manager of Landfill
Operations (MOLO) by the Solid Waste Association of North America (SWANA).  Each landfill
employee will go through an annual training course (led by supervisory staff) and is certified by
SWANA as Landfill Operations personnel.  As part of this training, personnel learn to recognize
loads which may contain prohibited wastes.

1.12 HEALTH AND SAFETY

All aspects of the landfill 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 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
(OSHA) guidance.

Safety equipment provided includes equipment rollover protective cabs, seat belts, audible
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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:

1.12.1 Personal Hygiene

The following items are recommended as a minimum of practice:

C Wash hands before eating, drinking, or smoking.
C Wear personal protective equipment as described in Section 1.12.2. 
C Wash, disinfect, and bandage ANY cut, no matter how small it is.  Any break in

the skin can become a source of infection.
C Keep fingernails closely trimmed and clean (dirty nails can harbor pathogens).

1.12.2 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.

C Safety shoes with steel toes.
C Noise reduction protection should be used in areas where extended exposure to

continuous high decibel levels are expected.
C Disposable rubber latex or chemical resistant gloves for handling and/or sampling

of waste materials.
C Dust filter masks.

Following use, PPE’s should be disposed of or adequately cleaned, dried, or readied for
reuse.

1.12.3 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.



Washington County Landfill Facility Operations Manual
January 2010 (Revised:  April 2012) GENERAL FACILITY OPERATIONS  Page 1.0-8

1.12.4 Employee Health and Safety

Some general safety rules are:

C Consider safety first when planning and conducting activities.
C Review the equipment O&M manual(s) prior to attempting repairs/changes.
C Remember the buddy system for repair of mechanical equipment.
C Post emergency contact phone numbers.
C Provide easy and visible access to the Right to Know materials.
C Provide easy and visible access to the first aid kit and fire extinguishers.  

1.12.5 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.  

1.12.6 Material Safety Data Sheets

Material Safety Data Sheets (MSDS) will be collected on every waste (if available) that
enters the facility.  Information will also be made available for all chemicals stored on
site for use by the facility.  MSDS sheets shall be stored in a location with all other Right
to Know information for the site.

1.13 UTILITIES

Electrical power, water, telephone, and a restroom are provided at the landfill scale house/office.

1.14 RECORD KEEPING PROGRAM

The County will maintain the following records in an operating record at the landfill:

A. Current permit(s);
B. Inspection reports;
C. Audit and compliance records;
D. Annual landfill reports;
E. Waste inspection records (see Section 2.4);
F. Daily tonnage records - including source of generation;
G. Waste determination records;
H. Quantity, location of disposal, generator, and special handling procedures for all

special wastes disposed of at the site;
I. List of generators and haulers that have attempted to dispose of restricted wastes;
J. Employee training procedures and records of training completed;
K. All ground water monitoring and surface water quality information (See the
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current Water Quality Monitoring Plan) including:
1.  Monitoring well construction records;
2.  Sampling dates and results;
3.  Statistical analyses; and
4.  Results of inspections, repairs, etc.

L. All closure and post-closure information, where applicable, including:
1.  Notification of intent to close;
2.  Testing;
3.  Certification; and
4.  Recording.

M. Cost estimates or financial assurance documentation.
N. A notation of the date and time of cover placement.
O. Documentation of mobile home deconstruction (see Appendix B).

The operating record will be kept up to date by the Landfill Operator 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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SECTION 2.0
WASTE HANDLING OPERATIONS

2.1 OVERVIEW

This section describes the required waste handling operations for the Washington County
Landfill facility.  In addition to the C&D waste disposed of at this facility, the County also
processes scrap tires, white goods/scrap metal, yard and wood wastes, and performs
deconstruction of mobile homes.  These materials are stored at the landfill facility until there are
sufficient quantities for pick up by various recycling contractors.

2.2 ACCEPTABLE WASTES

2.2.1 C&D Landfill Unit

Only the following wastes generated within the approved service area may be disposed of
in the C&D landfill unit:

• 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.

• Land Clearing and Inert Debris Landfill:  as defined in 15A NCAC 13B.0101(54)
means a facility for the disposal of land-clearing waste, concrete, brick, concrete
block, uncontaminated soil, gravel and rock, untreated and unpainted wood, and
yard trash.

• Land Clearing Waste: as defined in 15A NCAC 13B.0101(53) means solid waste
which is generated solely from land-clearing activities, limited to stumps, trees,
limbs, brush, grass, and other naturally occurring vegetative material.

• Asphalt:  in accordance with NCGS 130A-294(m).
• Other Wastes as Approved by the Solid Waste Section of the Division of Waste

Management.

In addition, the asbestos as described in Section 2.5.3 and may also be disposed of in the
C&D landfill unit.

2.3 PROHIBITED WASTES

2.3.1 C&D Landfill Unit

Only wastes as defined in Section 2.2.1 above may be accepted for disposal in the C&D
landfill unit.  Prohibited wastes include waste exclusions listed in 15A NCAC 13B
0.0542 as follows:

• Wastewater treatment sludge.  Wastewater treatment sludge may be accepted,
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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.

• 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;

• Garbage as defined in G.S. 130A-290(a)(7);
• Hazardous waste as defined in G.S. 130A-290(a)(8), to also include hazardous

waste from conditionally exempt small quantity generators;
• 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);
• Liquid wastes;
• Medical waste as defined in G.S. 130A-290(a)(18);
• Municipal solid waste (MSW) as defined in G.S. 130A-290(a)(18a); 
• Polychlorinated biphenyls (PCB) wastes as defined in 40 CFR 761;
• Radioactive waste as defined in G.S. 104E-5(14);
• Septage as defined in G.S. 130A-290(a)(32);
• Sludge as defined in G.S. 130A-290(a)(34);
• Special wastes as defined in G.S. 130A-290(a)(40);
• White goods as defined in G.S. 130A-290(a)(44); and
• Yard trash as defined in G.S. 130A-290(a)(45).

The following wastes cannot be received if separate from C&D waste: 

• lamps or bulbs including but not limited to halogen, incandescent, neon or
fluorescent; 

• lighting ballast or fixtures; 
• thermostats and light switches; 
• batteries including but not limited to those from exit and emergency lights and

smoke detectors; 
• lead pipes; 
• lead roof flashing; 
• transformers; 
• capacitors;
• copper chrome arsenate (CCA) and creosote treated woods; and
• 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:

• 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,
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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.

2.4 WASTE SCREENING PROGRAMS

In order to assure that prohibited wastes are not entering the landfill facility, screening programs
have been implemented at the landfill.  Waste received at both the scale house entrance and
waste taken to the working face 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 landfill operation.

2.4.1 Waste Receiving and Inspection

All vehicles must stop at the scale house located at 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 landfill.  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 appropriate landfill
unit or other area (white goods/scrap metal handling area, etc.) as appropriate.

Vehicles are randomly selected for screening on a regular basis, depending on personnel
available.  At least one vehicle per week, but not less than 1% by weight of the waste
stream entering the landfill (based on the previous week’s total), will be randomly
selected by inspection personnel.  A random truck number and time will be selected (e.g.,
the third load after 10:00 a.m.) on the day of inspections.  However, if something looks
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 where the vehicle will be unloaded.  Waste is carefully spread using
suitable equipment.  An attendant trained to identify wastes that are unacceptable at the
landfill 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-
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hazardous, the Landfill Operator will then notify officials of the DWM (see Section
1.2.2) 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 hazardous, the Hazardous Waste Contingency Plan outlined in Section 2.4.2 will be
followed.  The hauler is responsible for removing unacceptable waste from the landfill
property.

If no unacceptable waste is found, the load will be pushed to the working face and
incorporated into the daily waste cell.  All random waste inspections will be documented
by landfill staff using the waste screening form provided in Appendix A.

In addition to random waste screening described above, waste unloaded on the active
face will be inspected by the equipment operators, trained to spot unacceptable wastes,
before and during spreading and compaction.  Any suspicious looking waste is reported
immediately to the designated primary inspector for further evaluation.

2.4.2 Hazardous Waste Contingency Plan

In the event that identifiable hazardous waste or waste of questionable character is
detected at the landfill, appropriate equipment, protective gear, personnel, and materials
as necessary will be employed to isolate the wastes.  The DWM will be notified
immediately (see Section 1.2.2) that an attempt was made to dispose of hazardous waste
at the landfill.  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 landfill.

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 landfill may be barred from using the landfill.

Should an incident where hazardous waste is found at the landfill occur, the event will be
documented by landfill staff using the waste screening form provided in Appendix A.

Records of information gathered as part of the waste screening programs will be
maintained at the landfill site during its active life and as long as required by the County
and the DWM.



Washington County Landfill Facility Operations Manual
January 2010 (Revised:  April 2012) WASTE HANDLING OPERATIONS  Page 2.0-5

2.5 WASTE DISPOSAL

2.5.1 Access

Traffic will be clearly directed to the appropriate active access road.  The location of
access roads during waste placement will be determined by operations personnel in order
to reflect waste placement strategy.  Additionally, access will be maintained for site
monitoring locations.

2.5.2 General Procedures

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 truck spotter.  This procedure will be used in order to minimize the
potential of unloading unacceptable waste and to control disposal activity.  Operations at
the working face will be conducted in a 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 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 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 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, and compaction on relatively flat slopes (i.e.
5H:1V max.) using a landfill compactor and a minimum number of three full passes.

Wind screens adjacent to the working face may be used as required to control windblown
waste.

The use of portable signs with directional arrows and portable traffic barricades will
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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.

The removal of solid waste from any landfill unit is prohibited unless an appropriate
recycling plan has been approved by the DWM.  Regardless, the general public is
prohibited from any waste removal activities from any landfill unit.

2.5.3 Special Waste Management

2.5.3.1 Asbestos Management

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 operations personnel.  The designated
disposal area will be prepared by operations personnel 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 are in-place.

The landfill staff will record the approximate location and elevation of the
asbestos waste once cover is in-place.  The Landfill Operator 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.

2.5.4 Periodic Cover

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.  This periodic cover is
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intended to control vectors, fire, odors, and blowing debris.

2.5.5 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.

2.5.6 Height Monitoring

Approximately every month, the landfill 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.

2.6 WHITE GOODS/SCRAP METAL HANDLING AREA

A white goods/scrap metal handling area is located to the north of the scale house.  The
operation of the white goods/scrap metal handling area is as follows:

Within the white goods/scrap metal handling area, white goods and scrap metal are stockpiled on
a concrete pad up to about 10 feet high over an approximate 280 foot by 30 foot area.  Once the
stockpile reaches capacity, a recycler removes Freon and hauls the white goods and scrap metal
off-site to be recycled.

2.7 USED TIRE STORAGE AREA

Used tires are collected at an area near the landfill scale house and placed in up to two tire
trailers.  Once one or more trailers are full, the trailer(s) are picked up by a recycling contractor.

2.8 YARD WASTE PROCESSING AREA

The operation of the yard waste processing area is as follows:

Acceptable wood and yard wastes (including wooden pallets) are stockpiled to an approximate
height of 10 feet over an area of approximately 1 acre.  At that time a contractor is brought in to
grind the waste.  The ground waste is typically delivered to the Domtar Paper Mill in Plymouth
for use as boiler fuel.  Alternatively, ground waste can be used around the site, primarily for
surface stabilization, or placed in windrows to be given to the public or otherwise used in the
future.

Unacceptable wastes found in this area, if not otherwise prohibited, will be routed to the C&D
landfill.
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2.9 DECONSTRUCTION OF MOBILE HOMES

The deconstruction of mobile homes is handled in an area adjacent to the C&D landfill.  A
description of the process is provided in Appendix B.

2.10 CONVENIENCE CENTER OPERATIONS

The County plans to place suitable containers for the collection of MSW (small loads) and/or
recyclables in the vicinity of the white goods/scrap metal handling area.  A maximum of eight
40-yard roll-off containers (or equivalent total volume) are anticipated.  Visible signs and/or
placards will be used to direct traffic and identify acceptable materials.  Containers will be
located such as to allow sufficient access for inspection and fire fighting.

Containers for collection of MSW will be covered, leakproof, durable, and of easily cleanable
construction.  These containers will be cleaned as often as necessary to prevent a nuisance or
insect breeding and will be maintained in good repair.  Containers will be covered at the end of
each day or as necessary to keep the contents as dry as practical and to prevent blowing of
material.  Containers will be moved in such a manner as to prevent the spillage or leakage of the
contents.  Any spillage will be picked up immediately, returned to the collection vehicle or
container, and the area cleaned.

Collected waste and recyclables will be removed from the site by the County, a qualified waste
hauler, and/or a qualified recycling firm.  These materials will be transported to a permitted
disposal facility and/or appropriate recycling facility.  The contact information (company and
contact names, facility address, and phone number) for waste/recyclable haulers, firms, and/or
disposal/recycling facilities, including applicable solid waste permit number, will be placed in
the operating record.
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SECTION 3.0
ENVIRONMENTAL MANAGEMENT

3.1 OVERVIEW

This section reviews the overall environmental management tasks required for the successful
operation of the landfill facility.

3.2 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 landfill will accomplish the following goals:

• Prevent the run-on of surface water into the landfill unit(s) or the active face(s);

• Limit the erosion caused by surface waters; and

• Limit sediments carried off-site by surface waters.

Separate erosion and sedimentation control plans have been provided for the various landfill
units.  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.

3.2.1 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.

3.2.2 Erosion 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:

• The slope of the working face must be no steeper than 5H:1V where
practical to limit erosion of the periodic cover.

• Intermediate cover that has been exposed for more than 30 days must be
seeded immediately and repaired when erosion features are identified.

• Drainage breaks (diversion berms) are provided on the final cover to limit
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the flow length of run-off.

• 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.

• 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.

3.2.3 Sedimentation Control

Stormwater run-off from the landfill unit(s) is conveyed to one of the on site 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.  Due to the sandy soils at the site, sedimentation
is expected to be minimal.

3.3 WATER QUALITY MONITORING

The monitoring program and procedures outlined in the current Water Quality Monitoring Plan
will be followed for the monitoring of site groundwater monitoring wells and surface water
monitoring locations.  The results of the water quality monitoring program will be placed in the
facility operating record as described in Section 1.14.

3.4 LANDFILL GAS (LFG) MANAGEMENT

Due to a number of factors (the limited depth to groundwater, the sandy soils around the
perimeter of the landfill, the distance to site structures, and the existence of wetlands around
much of the property), no perimeter monitoring of gas from the C&D landfill is proposed.

Upon closure of the landfill, LFG control will consist of passive wells/vents installed in the final
cover.  

3.5 VECTOR CONTROL

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.
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3.6 ODOR CONTROL

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.

3.7 DUST CONTROL

Dust has not historically been an issue at the landfill primarily due to the sandy soils at the site. 
If needed in the future, the County will take measures to control dust.

3.8 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 1.2.2).

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 a tanker truck.
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 landfill cover as necessary.
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Appendix A

Waste Screening Form
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Washington County Department of Public Utilities
Washington County C&D Landfill

Permit No. 94-04
(252) 793-5615

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 Haz. Waste Markings
Texture

     Drums Present Smell
Est. Cu. Yds. Present in Load

Est. Tons Present in Load

Washington 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

Attach related correspondence to this form.
File completed form in Operating Record.
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Appendix B

Mobile Home Deconstruction
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Operations Manual
Appendix B:  Mobile Home Deconstruction

Washington County Landfill Facility
Roper, North Carolina

Prepared for:

Washington County Public Utilities
Roper, North Carolina

January 2010

14 N. BOYLAN AVENUE
RALEIGH, NORTH CAROLINA  27603

NC LIC. NO. C-0828 (ENGINEERING)
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WASHINGTON COUNTY LANDFILL FACILITY

OPERATIONS MANUAL
APPENDIX D:  MOBILE HOME DECONSTRUCTION

1.0 OVERVIEW

This portion of the Operations Manual was prepared for the Mobile Home Deconstruction Area
located adjacent to the Washington County Construction and Demolition Debris (C&D) Landfill
unit.  The Mobile Home Deconstruction Area is strictly for the deconstruction of mobile homes
in order to recycle materials from the mobile homes.  Washington County plans to recycle as
many varieties of materials as possible as end users are available.  Initially, scrap metal recycling
will be conducted.  Once an end-user of another material (i.e. glass) is located, these other
materials may be recycled.  Any non-recyclable material will be disposed of appropriately by the
County upon completion of the deconstruction process.

2.0 MOBILE HOME DECONSTRUCTION PROCESS

Mobile homes will be deconstructed using the following processes.

2.1 Access

Mobile home owners seeking disposal will contact the landfill facility and be placed on a
waiting list.  No more than TWO (2) mobile homes will be allowed on-site for
deconstruction at one time.  Once space is available for a mobile home, landfill personnel
will contact the next owner on the waiting list.  The owner will have a 48 hour window in
which to contact the landfill facility with information regarding the delivery date and
hauler.  If owner cannot arrange delivery within this initial 48 hour period, the owner
may make alternate arrangements for delivery and must notify the landfill facility a
minimum of 48 hours prior to planned delivery.  The delivered mobile home will not be
weighed on the scales at time of delivery, but the owner will be charged based upon the
size and dimensions of the mobile home.  

If delivery is not made within 48 hours of the scheduled delivery date, the owners name
will be placed on the waiting list and the owner will be notified.  If an owner has more
than one mobile home, they will be rotated with others on the waiting list.

2.2 Waste Disposal

All mobile homes must be free of garbage, household hazardous waste, and all other non-
construction and demolition waste prior to acceptance by the landfill.

2.3 White Goods

White goods will be accepted with the mobile home.  White goods will be removed and
handled in accordance with all State and Federal regulations.  Any white goods
containing CFC’s will have them managed properly prior to removal of the white goods
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and deconstruction of the mobile home.

2.4 Asbestos

Since asbestos may be located in the building materials of mobile homes constructed
prior to 1983, all mobile homes built before 1/1/1983 will be thoroughly sprayed with
water (both interior and exterior) to minimize dust.  Upon demolition of a mobile home
constructed prior to 1983, the waste generated will be placed in the C&D landfill and
covered with six inches of soil or approved alternate cover.

2.5 Deconstruction of Mobile Homes

Once accepted, the mobile home will be placed in the mobile home deconstruction area. 
Mobile home deconstruction will be dependant upon weather conditions and manpower
availability and will ONLY take place in the deconstruction area.  Prior to
deconstruction, mobile homes constructed before 1983 will be thoroughly sprayed with
water to minimize dust (as noted above).  The home will then be deconstructed using a
track-hoe.  The track-hoe will tear the trailer apart and lay the pieces on the ground to be
separated by landfill personnel.  The personnel will separate the non-recyclable materials
from the recyclable materials.  Initially, scrap metal is planned for recycling.  As other
end-users for other materials are available, other materials may be separated for
recycling.  All material not planned for recycling will be placed in the C&D landfill
before the end of the day in which the deconstruction takes place.  Material from mobile
homes constructed prior to 1983 will be covered prior to the end of the day.  All
recyclable materials will be stockpiled in the deconstruction area for future recycling. 
NO OPEN FLAMES OR CUTTING WITH TORCHES WILL BE ALLOWED
WITHIN 100 FEET OF THE C&D LANDFILL. 

2.6 Holding Time for Mobile Homes

All mobile homes must be deconstructed within 45 days from acceptance into the
deconstruction area.  Upon receipt at the landfill, the date shall be painted on the side or
end of the mobile home, or on the frame, for identification purposes for Solid Waste
Section personnel.

2.7 Holding Time for Recyclables

Once a recyclable material is removed from a mobile home, it may be stockpiled in the
mobile home deconstruction area for up to 45 days.  No materials shall be kept in this
area for more than 45 days, nor shall they be stockpiled in other areas awaiting recycling.

3.0 RECORD KEEPING PROGRAM

The County shall maintain the following records related to the Mobile Home Deconstruction in
an operating record at the landfill (see also Section 1.14 of the Operations Manual):

A. Mobile Home Acceptance records including dates and description;
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B. Owner and hauler information for each mobile home;
C. Date of deconstruction for each mobile home and materials to be recycled;
D. Date and disposal information for all recycled materials ton include location and

vendor of recipient of recycled materials.
E. Date and certification of CFC’s removed.
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WASHINGTON COUNTY LANDFILL FACILITY

FACILITY PLAN INFORMATION

1.0 OVERVIEW

Washington County, North Carolina currently owns and operates a landfill facility off of NC Highway
308 (Mackeys Road) near Roper.  Access for the facility is and will continue to be off of Landfill Road. 
The landfill is permitted under NC Permit 94-04 for the disposal of construction and demolition debris
(C&D) waste.  The County also conducts several other solid waste management activities at the facility. 
Refer to the attached Figure 1, which shows the existing conditions and Section 2.1, which describes
facility services.

The County has operated the landfill facility under the current permit since 1996.  From the 1980s
through 1993 (ceased receipt of waste before Oct. 9, 1993), the facility was permitted to receive
municipal solid waste (MSW) under NC Permit 94-02.  The MSW was disposed of in an unlined disposal
unit (see Figure 1) located on County owned property to the west of the C&D site.  The MSW landfill
unit was closed in accordance with applicable State Solid Waste Management Rules.

The information contained herein is a brief description of the County’s plans to continue to operate and
expand the C&D landfill.

2.0 FACILITY SERVICES AND WASTE STREAM

2.1 Facility Services

Currently, the following activities or services are provided at the Washington County Landfill
facility:

• Scales and office/scale house building
• Maintenance building
• C&D landfill
• Used tire storage area
• White goods and scrap metal handling area
• Yard waste processing area
• Mobile home deconstruction area.

The County may also add roll-off or other suitable containers for recyclables and/or municipal
solid waste (MSW).  Areas in the vicinity of the white goods/scrap metal handling area would be
used for this purpose.

2.2 Types of Waste

C&D waste, used tires, white goods and scrap metal, and yard waste are accepted at the
Washington County landfill facility.  Wastes are routed to the landfill or other area as appropriate.

2.3 Disposal Rate and Anticipated Variances

An average of approximately 1,500 tons per year of C&D waste (average of approximately 5 tons
per day based on 280 days of operation per year) is currently accepted for disposal at the
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Washington County facility.  The County proposes to dispose of a maximum of 10,000 tons per
year of C&D waste (average of approximately 36 tons per day based on 280 days of operation per
year).  Actual annual and daily amounts of C&D waste are expected to vary but will not exceed
the proposed annual maximum.

2.4 Service Area

The landfill facility serves Washington County. 

3.0 LANDFILL CAPACITY

Figure 2 (C&D Landfill Development Plan), identifies the proposed final configuration for the C&D
landfill.  The exterior side slopes will be at a 4H to 1V slope and the top elevation will be at
approximately 46 feet.

The estimated total gross operating capacity, net capacity (accounts for periodic and final cover), disposal
area, and life expectancy for the landfill are shown in Table 1.

TABLE 1:  SUMMARY OF LANDFILL CAPACITY AND LIFE EXPECTANCY

Unit Area (Ac.)
Capacity (See Note 1)

Life Expectancy
(Years)

(See Note 2)
Gross
(CY)

Net
(CY/Tons)

Phase 1 (Filled Through
March 28, 2009)

2.34 45,000 40,500 CY
19,777 Tons

-----

Phase 2 0.93 18,430 15,135 CY
7,568 Tons

5.0

Phase 3 0.74 16,783 13,943 CY
6,972 Tons

4.6

Phase 4 -----
(See Note 3)

21,571 17,672 CY
8,836 Tons

5.9

Phase 5 -----
(See Note 3)

20,986 17,435 CY
8,718 Tons

5.8

Phase 6 -----
(See Note 3)

23,195 15,068 CY
7,534 Tons

5.0

Totals: 4.01 145,965 119,753 CY
59,405 Tons

26.3

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 is based on an assumed average disposal rate of 1,500 tons/year and is projected from March 28, 2009

(date of most recent survey).
3. Phases 4-6 are a vertical expansion of Phases 1-3.
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WASHINGTON COUNTY BOARD OF COMMISSIONERS 
MONDAY, FEBRUARY 6, 2012 
REGULAR BOARD MEETING 

 

 
 
6:00 PM Call to Order 
 

  6:01 PM  Invocation / Pledge 
 Additions / Deletions  

 
Item 1  6:05 PM Consent Agenda 

a) Approval of Minutes 
b) Tax Refunds & Releases and Insolvent Accounts 
c) NC Education Lottery Public School Building Capital Fund—

Stage Curtains—Creswell High School—$5,704.66 
d) Resolution to Approve the Discarded Computer Equipment and 

Television Management Plan as an Amendment to the Washington 
County Solid Waste Management Plan 

 
Item 2  6:10 PM Public Forum  
 
Item 3 6:20 PM Public Hearing—Landfill Permits 
 
Item 4 6:30 PM Hazard Mitigation Plan 
 
Item 5 6:40 PM Board of Elections  
 
Item 6  6:55 PM Annual Tax Collection Report  
 
Item 7  7:05 PM Comprehensive Annual Financial Report (CAFR)  
 
Item 8  7:25 PM Airport Projects 

� Taxiway Turnaround – Runway 21 
� Airport Terminal Renovation Project 

 
Item 9  7:40 PM Board & Committee Appointments 
 
Item 10 7:45 PM Finance Officer’s Report 
 
Item 11 7:50 PM Other Items by Chair, Commissioners, County Manager, Clerk 

 or County Attorney   
 
Item 12 8:00 PM Closed Session 143-318.11(a)(5) and 143-318.11(a)(6) 
 



THIS PAGE INTENTIONALLY LEFT BLANK



1

Presenter:

Pieter K. Scheer, P.E.

Washington County 
Construction & Demolition 

Debris (C&D) Landfill

Local Government Approval for
Continued Operations and Future Expansion

February 6, 2012

Washington County C&D Landfill - Overview

Items for Consideration:
Continued Operations of C&D Landfill (Phase 1)

Future Expansion of C&D Landfill (Phases 2-6)

Regulatory Requirements:
Local Government Approval process is required by the NC Solid Waste 
Management Rules (15A NCAC 13B.0536) for expansion of landfill 
beyond 110% of it’s previously approved capacity.

Format:
Short Presentation

Public Questions and Comments

Consideration of Resolution



2

Washington County C&D Landfill – Background

Existing Conditions:

Washington County C&D Landfill – Development Plan

C&D Landfill Development Plan:
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Washington County C&D Landfill – Capacity/Life

Capacity Summary:

Service Life:  Until 2035 based on 1,500 tons/year

Landfill Unit Total Waste Footprint Gross Volume

Phase 1 2.34 Ac. 45,000 CY

Phases 2-6 1.67 Ac. 100,965 CY

Washington County C&D Landfill – Other Requirements

Other Requirements for Local Approval:
Service Area: Washington County

Waste Type: Construction and Demolition Debris (C&D) Waste

Disposal Rates:

• Average: 1,500 tons/year

• Maximum: 10,000 tons/year
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Washington County C&D Landfill

Questions/Comments?

Washington County C&D Landfill

Consideration of Resolution to Approve Continued 
Operations and Future Expansion
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