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FACILITY PLAN 

EDGECOMBE COUNTY C&D LANDFILL 

(PERMIT# 33-01) 

EDGECOMBE COUNTY, NORTH CAROLINA 

 

 

1. BACKGROUND INFORMATION 

1.1 Introduction 

This Facility Plan presents a summary of the various waste operations performed at the 

Edgecombe County Solid Waste Facility in Tarboro, North Carolina.  The Facility Plan 

contents address requirements as specified in the Solid Waste Management Rules, 

Section .0537 (d)(1), (e)(1), (e)(2), and (e)(3).  The purpose of the Facility Plan is to 

provide details of the comprehensive development of the property.  The information 

contained in this plan shall be used to assist Edgecombe County in the long-term, general 

concepts related to construction, operation, and closure of the facility.  Included in this 

plan are sections concerning waste stream, landfill capacity, and special engineering 

features. 

1.2 General Facility Description 

The Edgecombe County C&D Landfill is located at 2872 Colonial Road (State Route 

1601) approximately 4.5 miles south of Tarboro, North Carolina.  The existing landfill 

footprint is approximately 68 acres and is bounded to the north by Jerry's Creek, to the 

east by State Route 1601 and to the west and south by undeveloped agricultural land.  

The County-owned property on which the landfill site and various waste operations are 

located is 274.31 acres and is shown on Figure 1, Vicinity Map.  Beyond Jerry’s Creek 

to the north is the northern old landfill, a pre-Subtitle D landfill, approximately 23 acres, 

which stopped receiving waste in 1979.  The northern old landfill is identified as Facility 

No. NONCD0000653 on the North Carolina Inactive Hazardous Sites Branch (IHSB) 

Inactive Hazardous Waste Sites Inventory.  North of the northern old landfill is Wright’s 

Creek, which merges with Jerry’s Creek near the northeast corner of the C&D Landfill 

downstream of the site. 

 

The existing construction and demolition (C&D) landfill is operated on top of a closed 

municipal solid waste (MSW) unit (hereafter referred to as the southern MSW landfill).  

The southern MSW landfill consists of two sections, an eastern section, and a western 

section.  The eastern MSW section is approximately 33 acres, began receiving waste in 

1979, and was closed in 1991.  The cap in this area consists of a minimum 2 feet of 

vegetated soil cover.  The western MSW section is approximately 35 acres, began 

receiving waste in 1991, stopped receiving MSW waste in 1997, and was closed in 2000.  

The cap consists of a minimum 2.5 feet of vegetated soil cover. 

 

The North Carolina Department of Environment and Natural Resources (NCDENR) 

issued Permit No. 33-01 to construct and operate a C&D landfill unit over the closed 

southern MSW landfill on December 30, 1997.  The County has continued to operate the 
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C&D landfill in accordance with that permit since that time.  The landfill receives an 

average of approximately 43 tons of C&D waste per day based on waste receipts over the 

past five (5) years (fiscal years 2009-2013), although it received as much as 600 tons per 

day of waste in 1999-2000 following Hurricane Floyd.  The C&D landfill will have a 

total proposed acreage of 21.2 acres with a top elevation of 158 feet. 

 

Operations on the facility property located west of Colonial Road (State Route 1601) 

include: 

 

 C&D Landfill which operates under Permit No. 33-01; 

 Tire Collection Area; 

 Mercury Containing Products Facility; 

 Electronics and Oil Filter Collection Building; 

 Storage Buildings, and 

 Employee Break Trailer. 

 

Operations on the facility property located east of Colonial Road (State Route 1601) 

include: 

 

 MSW Transfer Facility operated under Permit No. 33-02T; 

 Convenience Center; 

 Concrete Disposal Area; 

 Pesticide Container Storage Building; 

 Yard Waste Processing Area; 

 White Goods Staging Area; 

 Wood Pallet Staging Area; 

 Borrow areas for landfill cover soils;  

 Scale and Scale House; and, 

 Employee Break Trailer. 

 

A water supply well is located on-site at the County-owned property on the east side of 

Colonial Road; however, this well is only used for irrigation.  Potable water for the 

facility is supplied from the County-wide municipal water distribution system. 

1.3 Buffers 

The existing C&D waste placement maintains a minimum 50-foot buffer from the 

property line.  Proposed C&D waste placement shall be no closer than 200 feet from the 

property line.  The limit of C&D waste shall be a minimum 500 feet from existing 

residential structures and wells.  There is a minimum 50-foot buffer between the C&D 

waste and any stream, lake, pond, or other waters of the state as defined in G.S. 143-121.  

See Figure 2 for buffer locations. 
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2. WASTE STREAM 

2.1 Waste Disposal Types 

2.1.1 Waste Acceptance 

The Edgecombe County C&D Landfill shall only accept those wastes it is permitted to 

receive, which includes the following: 

 

 Land-clearing debris as defined in North Carolina General Statutes (G.S), 

130A-290, specifically, solid waste which is generated solely from land-

clearing activities, such as stumps, trees, etc.; 

 

 Inert debris defined as solid waste which consists solely of material that is 

virtually inert, such as brick, concrete, rock and clean soil; 

 

 Asphalt in accordance with G.S. 130A-294(m); 

 

 Construction and demolition debris defined as solid waste resulting solely 

from construction, remodeling, repair or demolition operations on pavement, 

buildings, or other structures; 

 

 Solid waste that is generated by mobile or modular home manufacturers and 

asphalt shingle manufacturers in Edgecombe County: the waste must be 

source separated at the manufacturing site and must exclude municipal solid 

waste, hazardous wastes, and other wastes prohibited from disposal in a 

C&DLF. It must be transported to the Edgecombe County C&DLF in a 

shipment or container that consists solely of the separated waste to be 

disposed. Edgecombe County C&DLF will not accept this waste if it has not 

been separated and transported as specified; and 

 

 Asbestos waste as described in Section 2.1.2 below. 

 

Other wastes may be approved by the Division upon receipt of a written request with the 

specific waste type, how its generated, how much is generated; along with any additional 

information the Division may request to render a final decision on the disposal options 

for the waste. 

 

Yard trash, as defined in G.S. 130A-290, shall not be disposed in the landfill area.  

However, yard trash, along with land-clearing debris, may be accepted for processing in 

the Yard Waste Processing Area.  Any manufactured home arriving at the landfill will be 

handled in accordance with the Manufactured Home Deconstruction Plan presented in 

Appendix IV of the Operation and Waste Acceptance Plan. 

2.1.2 Asbestos Waste 

Regulated asbestos waste received at the landfill shall be managed in accordance with 40 

CFR 61.  Edgecombe County requires a 24 hour notice prior to receiving any shipment of 
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asbestos.  Each shipment will include the current North Carolina Asbestos Waste 

Shipment Record from North Carolina Department of Health and Human Services, 

Division of Public Health, Health Hazards Control Unit.  The regulated asbestos waste 

will be disposed of at the bottom of the working face and covered immediately with soil 

in a manner that will not cause airborne conditions.  Non-regulated asbestos waste may 

be comingled with other waste and disposed of in the landfill.  If non-friable asbestos is 

identified by the County’s waste screening and acceptance program and is separated from 

other wastes, it will be disposed of at the bottom of the working face and covered 

immediately with soil in a manner that will not cause a fiber release that adversely 

impacts airborne conditions. 

2.1.3 Wastewater Treatment Sludge 

The landfill shall not accept wastewater treatment sludge as waste for disposal in the 

landfill.  However, the landfill may accept wastewater treatment sludge, with prior 

approval of the Division, for utilization as a soil conditioner and incorporated into or 

applied onto the vegetative growth layer.  The wastewater treatment sludge shall neither 

be applied at greater than agronomic rates nor to a depth greater than six (6) inches. 

2.1.4 Waste Exclusions 

The following waste shall not be accepted by the facility for disposal: 

 

 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 Division 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 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 shall not be accepted if separate from C&D landfill waste: 

 

 Lamps or bulbs including, but not limited to, halogen, incandescent, neon or 

fluorescent; lighting ballast or fixtures; 

 Thermostats and light switches; 
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 Batteries including but not limited to those from exit and emergency lights 

and smoke detectors; 

 Lead pipes; 

 Lead roof flashing; 

 Transformers; 

 Capacitors; and 

 Copper chrome arsenate (CCA) and creosote treated woods. 

 

Waste accepted for disposal in a landfill unit shall be readily identifiable as C&D waste.  

C&D waste that has been shredded, pulverized, or otherwise processed shall not be 

accepted for disposal from a facility unless that facility has received a permit from an 

authorized regulatory authority which specifies such activities are inspected by the 

authority, and whose primary purpose is recycling and reuse of the C&D material. 

 

Edgecombe County shall not knowingly dispose any type or form of C&D waste that is 

generated within the boundaries of a unit of local government that by ordinance prohibits 

generators or collectors of C&D waste from disposing that type or form of C&D waste or 

requires generators or collectors of C&D waste to recycle that type or form of C&D 

waste. 

2.2 Disposal Rate 

The 5-year average tonnage received from fiscal years 2009 through 2013 is 12,965 

tons/year.  This results in an average daily tonnage for the landfill of 43 tons per day. 

2.3 Service Area 

The service area for the facility includes the following North Carolina counties: 

 

 Edgecombe 

 Nash 

 Halifax 

 Wilson 

 Pitt 

 Martin 

2.4 Other Facility Waste Operations 

The locations of other facility waste operations are shown on Figure 2.  The amounts of 

wastes handled in association with these other operations shall be documented in the 

Operating Record.  Edgecombe County’s list of off-site vendors with agreements in place 

for waste operations is summarized in Appendix I-A. 

2.4.1 MSW Transfer Facility 

The Edgecombe County MSW Transfer Facility (Transfer Facility) is located east of 

Colonial Road and is positioned northeast of the scale.  The scale is used to weigh the 

loads delivered to the solid waste facility.  Records of the tonnages of waste received at 

the facility are maintained in the scale house.  The maximum daily tonnage for the 

Transfer Facility is 210 tons per day. 
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The Transfer Facility consists of a 4,200 square foot covered tipping floor with a 

depressed truck-loading bay for top loading transfer trailers.  Once a transfer trailer is 

full, it is moved to the trailer staging area where the top of the trailer is covered with a 

tarp.  The transfer trailer is then weighed at the scales and driven to a permitted MSW 

facility (Appendix I-A) for disposal.  Waste shall not be stored on the tipping floor after 

operating hours.  Waste may be stored at the facility after hours in covered transfer 

trailers no longer than 48 hours.  The transfer trailers are staged in two open gravel 

parking areas adjacent to the Transfer Facility. 

 

Leachate from the Transfer Facility tipping floor flows to a floor drain in the loading bay 

where it is directed to an oil/water separator with grit chamber for treatment.  Treated 

leachate is stored in a leachate tank.  The leachate tank and oil/water separator grease trap 

are pumped out as necessary and the material is disposed of at a permitted wastewater 

treatment facility (WWTF).  The Transfer Facility building graded floor as well as the 

positive grading sloped away from the Transfer Facility are measures that limit surface 

water contact with the waste. 

2.4.2 Tire Collection Area 

The Tire Collection Area is located northwest of the entrance to the C&D Landfill site 

which is west of Colonial Road.  Tire transporters visit the scale house to document the 

load of used tires and to complete a scrap tire certification form for submittal to 

NCDENR, Division of Waste Management.  A copy of the current North Carolina Scrap 

Tire Certification form, used to document disposal of scrap tires, is included in Appendix 

II-A.  Tires are stored in an open-top trailer which is packed down using a front-end 

loader on the backhoe.  When the trailer is approximately 90 percent full, an off-site 

vendor (Appendix I-A) replaces the full trailer with an empty trailer.  Use of the open-

top trailers limits the exposure of the tires to overland flow of surface water during storm 

events.  Edgecombe County processed an average of 1,316 tons of tires during the 2011-

2012 and 2012-2013 reporting periods. 

2.4.3 Mercury Containing Products Facility 

The Mercury Containing Products (MCP) Facility trailer is located west of the C&D 

Landfill site entrance from Colonial Road near the Tire Collection Area. The MCP 

recycling facility is a closed trailer for handling, collecting, and temporarily storing spent 

mercury containing products is located at the site (Figure 2).  MCPs include: 

 Fluorescent Lamps - 4 and 8 feet tubes. 

 Compact Fluorescent Light Bulbs (CFLs). 

 U-shaped/circular lamps. 

 High intensity discharge bulbs (HIDs). 

 UV lamps. 

 Mercury containing thermostats.  

 

All mercury products collected are sorted and packaged for pickup by an off-site vendor 

(Appendix I-A). 
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2.4.4 Electronics and Oil Filter Collection Building 

The Electronics and Oil Filter Collection Building is located west of the C&D Landfill 

site entrance from Colonial Road and is west of Storage Buildings 1 and 2.  Oil filters are 

collected in two 55-gallon drums.  When one drum is full and other drum is ½ full, an 

off-site vendor (Appendix I-A) replaces the full drums with empty drums.  Edgecombe 

County processed two 55-gallon drums, or approximately 300 filters during the period 

from the start of the oil filter collection program in September 2008 through February 

2009.  Electronics that are recycled include old computers, hard drives, monitors, 

keyboards, speakers, printers, adding machines, copy/fax machines, cell phones, and 

telephones, which are stored in a 4-foot by 4-foot wire basket.  Once the basket is 

approximately 90 percent full, an off-site vendor (Appendix I-A) replaces the full basket 

with an empty basket.  The building used for storage of the used oil filters and electronics 

reduces the potential for surface water contact with the stored wastes. 

2.4.5 Convenience Center 

The convenience center is located east of Colonial Road and is accessed through Gate 2.  

The convenience center collects the items listed below. 

MSW 

The convenience center uses a stationary compactor with replaceable roll-off containers 

to collect MSW waste.  Once a roll-off is full, it is weighed on the scale and dumped at 

the MSW transfer facility.  Use of the roll-off container reduces the potential for surface 

water from contacting the MSW. 

Recyclables 

Glass, plastic, and paper are collected in separate roll-off containers.  Once a roll-off is 

full, it is weighed at the scale and taken to a recycling center (Appendix I-A).  Use of the 

roll-off container reduces the potential for surface water from contacting the recyclable 

materials. 

Cardboard 

Cardboard is collected in a separate roll-off container.  Once the roll-off is full, it is 

weighed at the scale and taken to a recycling center (Appendix I-A).  Use of the roll-off 

container reduces the potential for surface water from contacting the cardboard. 

Scrap Metals 

Scrap metals are collected in a separate roll-off container and taken to the White Goods 

Staging Area when it is full.  Accumulated scrap metal is transported by an off-site 

vendor (Appendix I-A).  Use of the roll-off container reduces the potential for surface 

water from contacting the scrap metals. 

White Goods Pad 

The White Goods Pad is a 10-foot by 20-foot concrete pad used to temporarily store 

white goods and large metal items prior to taking them to the White Goods Staging Area.  

Material is removed from the Convenience Center White Goods Pad twice a week.  The 
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area around the convenience center white goods pad is graded with a positive slope away 

from the pad to divert surface water around the pad. 

Oyster Shells 

The County participates in the North Carolina Oyster Shell Recycling Program.  Shells 

are collected in two 55-gallon yellow plastic containers marked with the Program’s logo.  

When one container is full and the second container is ½ full, an off-site vendor 

(Appendix I-A) replaces the full drums with empty drums.  Use of the 55-gallon plastic 

containers reduces the potential for surface water from contacting shells. 

Cooking Oil 

Cooking oil is collected in an industrial 300-gallon plastic container.  When the container 

is approximately 90 percent full, an off-site vendor (Appendix I-A) replaces the full 

container with an empty container.  Use of the 300-gallon plastic container reduces the 

potential for surface water from contacting the oil. 

Bulk Waste 

Bulk waste, which includes furniture, sofas, mattresses, chairs, and other similar items, is 

collected in a separate roll-off container.  Once the roll-off is full, it is weighed at the 

scale and then dumped at the MSW transfer facility.  Use of the roll-off container reduces 

the potential for surface water from contacting the bulk waste. 

Battery Collection 

Car, light truck, and tractor batteries are stored on pallet.  The batteries are taken to an 

off-site vendor (Appendix I-A) four times a year for recycling.  Use of the pallet reduces 

the potential for surface water from contacting the batteries. 

Oil Product Collection 

Motor oil, diesel fuel, transmission fluid, hydraulic fluid, gear oil, and kerosene are 

collected in a 500-gallon drum.  When the drum is approximately 90 percent full, an off-

site vendor (Appendix I-A) replaces the full drum with an empty drum.  Use of the 500-

gallon drum reduces the potential for surface water from contacting the oil products. 

Antifreeze 

Antifreeze is collected in a 55-gallon drum.  When the drum is approximately 90 percent 

full, an off-site vendor (Appendix I-A) replaces the full drum with an empty drum.  Use 

of the 55-gallon drum reduces the potential for surface water from contacting the 

antifreeze.  Edgecombe County processed an average of 30 gallons of antifreeze during 

the 2011-2012 and 2012-2013 fiscal years. 

2.4.6 Concrete Disposal Area 

The Concrete Disposal Area is located east of Colonial Road, east of Gate 3 and north of 

the transfer trailer staging area and is approximately 0.40 acres.  This area is a beneficial 

fill area, as set forth in 15A NCAC 13B .0562, to increase the size of the transfer trailer 

staging area.  The fill consists of inert debris strictly limited to concrete, brick, concrete 

block, uncontaminated soil, rock, and gravel.  Silt fence is used as an erosion and 
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sediment control measure around the disposal area to limit potential impacts of surface 

water run-off. 

2.4.7 Pesticide Container Storage Building 

The Pesticide Container Storage Building is located east of Colonial Road and east of the 

scale house.  The building is a metal structure with a concrete floor that is used to store 

pesticide containers.  Containers delivered to the facility are inspected that they are 

thoroughly rinsed with labels removed and holes punched in them prior to being taken to 

the building.  An off-site vendor (Appendix I-A) observes the contents of building to 

schedule site visits when the containers are shredded and then taken off-site.  On average, 

this occurs yearly.  Storing the waste containers in the building reduces the potential for 

surface water contact.  Edgecombe County processed an average of 1,912 tons for the 

2011-2012 and 2012-2013 fiscal years. 

2.4.8 Yard Waste Processing Area 

The Yard Waste Processing Area is located east of Colonial Road, within the limits of 

Borrow Area 1.  Yard trash and land-clearing debris that are less than 6 inches in 

diameter and less than 4 feet long are accepted.  The materials are weighed at the scale 

and then transported to the processing area where they are unloaded.  A backhoe is used 

to push the material into one pile and reduce that area used.  The yard waste area is 

limited to a 2-acre area located within Borrow Area 1.  A soil berm maintained around 

the yard waste area serves to divert surface water away from the stockpile in this area.  

An off-site vendor (Appendix I-A) grinds up the stockpiled material and hauls it away 

annually.  Edgecombe County processed 816 tons of yard waste during the 2007-2008 

reporting period. 

2.4.9 White Goods Staging Area 

The White Goods Staging Area is located east of Colonial Road, within the limits of 

Borrow Area 1.  A 180-foot by 120-foot concrete pad is used to temporarily store white 

goods and scrap metal prior to shipment to an off-site vendor (Appendix I-A).  Properly 

trained Edgecombe County personnel recover Freon from white good units delivered to 

the staging area for recycling.  White goods are weighed and then shipped off-site by the 

vendor when the concrete pad is full.  The soil around the concrete pad is graded with a 

positive slope to divert surface water around the white goods pad.  Edgecombe County 

processed an average of 158 tons of white goods based on the 2011-2012 and 2012-2013 

reporting periods. 

2.4.10 Wood Pallet Staging Area 

Edgecombe County has constructed a 120-foot by 20-foot concrete pad to temporarily 

store wood pallets.  The Wood Pallet Staging Area is located within Borrow Area 1, 

adjacent to the White Goods Staging Area.  Once the area is full of pallets, they will be 

ground into mulch and hauled away by a vendor (Appendix I-A).  The soil around the 

concrete pad is graded with a positive slope to divert surface water around the wood 

pallet staging area. 
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2.5 Equipment 

Equipment currently utilized at the C&D landfill includes the following: 

 

 Landfill Compactor 

 Wheel Tractor Scraper 

 Backhoe Loader 

 Two Tractors (used for mowing) 

 

Other equipment currently utilized at the facility includes the following: 

 

 Yard Dog (Transfer Facility) 

 Wheeled Front-end Loader (Transfer Facility) 

 Knuckle Boom Truck 

 Roll-off Trucks 

3. LANDFILL CAPACITY 

3.1 Gross Capacity 

The gross capacity of the landfill was calculated between the base grades of the C&D 

landfill (final cap grades of southern MSW landfill) and the top of the proposed final 

cover grades of the C&D landfill.  AutoCAD Civil 3D 2008 software was used to 

calculate this volume.  The gross capacity of the C&D landfill (waste, cover, and soil cap 

system) is approximately 1.7 million cubic yards (cy).  The remaining gross airspace as 

of October 26, 2008 is approximately 1,094,500 cy. 

3.2 Phased Gross Capacity 

AutoCAD Civil 3D 2008 software was used to calculate the landfill filling phases, 

originally based on filling volumes of approximately 5-year increments, as presented in 

Table 1 below.  Phase 1 represents the C&D capacity initially placed by 

October 26, 2008. 

Table 1:  Filling Sequence Phases Gross Airspace 

PHASE GROSS AIRSPACE 
ACCUMULATIVE 

AIRSPACE 
GROSS AIRSPACE 
FILLED AS OF 2013 

1 605,500 cy 605,500 cy 605,500 cy 

2 111,500 cy 717,000 cy 717,000 cy 

3 112,000 cy 829,000 cy 18,487 cy 

4 115,000 cy 944,000 cy  

5 167,500 cy 1,111,500 cy  

6 174,800 cy 1,286,300 cy  

7 156,400 cy 1,442,700 cy  

8 178,600 cy 1,621,300 cy  

9 78,700 cy 1,700,000 cy  
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PHASE GROSS AIRSPACE 
ACCUMULATIVE 

AIRSPACE 
GROSS AIRSPACE 
FILLED AS OF 2013 

TOTAL 1,700,000 cy 1,700,000 cy  

 

Figure 3 depicts the proposed final grading of the C&D Landfill.  Figure 4 depicts the 

plan view of the phases of landfill development for Phases 1 and 2, Phase 3, Phase 4 and 

Phase 5.  Figure 5 depicts the plan view of the landfill development for Phases 6, 7, and 

8.  Phase 9 is the final contours as shown in Figure 3. 

3.3 Soil Required for Landfill Operation and Closure 

The weekly/intermediate cover soil required for the operation of the C&D landfill is 

assumed to be approximately 10 percent of the remaining airspace minus the volume of 

the cap.  The total cap thickness is 3 feet parallel to the slope.  A plan view of the landfill 

site development at final closure is shown on Figure 3.  The volume of soil required for 

the cap was calculated from the plan view area of the cap and multiplying by the cap 

thickness adjusted for the slope.  The area of the final cap at a 4 horizontal to 1 vertical 

slope (4H:1V) is 1,514,500 square feet (sf).  The volume of soil required for the cap on 

the 4H:1V slopes is calculated as follows: 

 

1,514,500 sf x 3 ft x 1.031 ÷ 27 cy/cf = 173,500 cy 

 

The area of the final cap at a 10 percent slope is approximately 341,600 sf.  The volume 

of soil required for the cap on the 10 percent slopes is calculated as follows: 

 

341,600 sf x 3 ft x 1.005 ÷ 27 cy/cf = 38,200 cy 

 

The total volume of soil required to construct the cap is calculated as follows: 

 

173,500 cy + 38,200 cy = 211,700 cy 

 

The remaining airspace minus the volume of the cap is calculated as follows: 

 

1,094,500 cy - 211,700 cy = 882,800 cy 

 

The volume of soil required to operate the landfill is calculated as follows: 

 

882,800 cy x 10% = ~88,300 cy 

 

The total soil required for landfill operations and closure is calculated as follows: 

 

211,700 cy + 88,300 cy = 300,000 cy 

3.4 Operational Life 

The remaining operational life of the landfill is calculated by taking the remaining gross 

airspace (as of 2013) minus the soil cap volume and multiplying that by the waste 

density.  This volume is then divided by the average filling rate for the last five years.  
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Table 2 below presents the tons of C&D waste received at the landfill and the calculated 

density to determine the average airspace used each year.   
 
Table 2:  Airspace Used Over Last 5 Years 

YEAR 
AIRSPACE USED 

(tons) 

CALCULATED 

DENSITY 

(tons/cy) 

AIRSPACE USED 

(cy) 

2009 13,377 0.440 30,403 

2010 10,065 0.197 20,252 

2011 14,854 0.540 27,507 

2012 15,930 0.522 30,517 

2013 10,601 0.524 20,232 

Average 12,966 0.505 25,782 

 

 

The gross airspace of the landfill is reduced by the volume of soil required for the closure 

cap (see Section 3.3 above).  The net volume of airspace for the entire C&D Landfill is 

calculated as follows: 

 

1,700,000 cy - 211,700 cy = 1,488,300 cy 

 

Topographic survey records indicate that from 1997 to 2008 a total of 605,500 cy of 

airspace was placed.  The 2013 topographic survey indicates that from 2008 to 2013 a 

total of 129,987 cy of airspace was used.  The remaining airspace of the landfill in tons is 

calculated as follows: 

 

1,488,300 cy - (605,500 cy + 129,987 cy) = 752,813 cy 

 

With an average of 12,966 tons per year and an average 0.505 tons/cy, the airspace used 

for the last 5 years of operations was an average of 25,782 cy/year.  The remaining 

operational life of the landfill as of 2013 is calculated as follows: 

 

752,813 cy ÷ 25,782 cy/year = 29.2 years 

 

The following chart shows the expected landfill filling rate with the existing permit 

Phases and the corresponding 10-year permit increments following expiration of the 

existing permit, March 31, 2015. 
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3.5 Available On-site Soils 

Soil material for the operation and closure of the C&D landfill will be obtained from 

Borrow Area 1 and Borrow Area 2 as shown on Figure 2.  From the Borrow Area, 

Wetland and Geotechnical Evaluation, Edgecombe County Landfill report dated May 30, 

2008 (included as Appendix I of the Closure and Post-Closure Plan), there is 

approximately 275,000 cy, in-place, of available soil in Borrow Area 1, and 

approximately 80,000 cy, in-place, of available soil in Borrow Area 2.  The total soil 

available in-place from these two borrow sources is approximately 355,000 cy.  The 

shrink factor from excavating soil material in-place to placing them during operation and 

closure is estimated to be 15 percent.  The total amount of in-place soil required for 

operation and closure is calculated as follows: 

 

300,000 cy ÷ (1-0.15) = 353,000 cy 

 

The net soil available for operation and closure is calculated as follows: 

 

355,000 cy – 353,000 cy = 2,000 cy 

 

Therefore, there is net surplus of approximately 2,000 cy.  In addition, the County is 

exercising its option to purchase the property directly south of the C&D landfill on the 

west side of Colonial Road.  The soil materials from this property may be used as an 

additional source of borrow material. 
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4. SPECIAL ENGINEERING FEATURES 

4.1 Leachate Management System 

No leachate management system is proposed for this facility. 

4.2 Containment and Environmental Control Systems 

4.2.1 Cap System 

The cap system will be installed after the contours of the C&D landfill reach the final 

grades.  The cap has been designed to minimize storm water infiltration into the landfill 

and to resist erosive forces.  The surface of the landfill will be sloped to a minimum post-

settlement grade of 5 percent [20 horizontal to 1 vertical (20H:1V)] and maximum grade 

of 25 percent (4H:1V).  The proposed cap system will consist of the following: 

 

 18-inch thick Low-Permeability Barrier; and 

 18-inch thick Vegetation/Erosion Layer. 

 

If the landfill must be closed prior to reaching the final contours, the surface of the 

landfill will be sloped to a minimum post-settlement grade of 5 percent and maximum 

grade of 25 percent. 

4.2.2 Erosion and Sedimentation Control 

An Erosion and Sediment Control Plan (ESC Plan) has been prepared for the site and was 

approved by the NCDENR, Division of Land Resources, Land Quality Section in a letter 

dated May 20, 2009.  The ESC Plan will be updated as necessary based on current 

operating conditions.  Temporary erosion control measures, such as silt fences, slope 

drains, and check dams, will be installed as necessary to reduce erosion and 

sedimentation leaving the site in general accordance with the ESC Plan.  Currently, the 

facility is not required to be covered under a site-specific NPDES Permit. 

4.3 Base Liner Systems 

No base liner system is proposed for this facility. 

4.4 Landfill Gas Venting System 

The existing landfill gas (LFG) system is located in the western and central portion of the 

closed southern MSW landfill.  Prior to March 2012, the LFG system included 60 passive 

LFG vents.  These vents consist of perforated 6-inch diameter high density polyethylene 

(HDPE) pipe surrounded by gravel.  The gas vents were extended vertically prior to 

placing C&D waste in an area.  Prior to placing the soil layers of the cap system, the gas 

vents shall be extended, as necessary, so that there is a minimum 3 feet of stick-up above 

the vegetation/erosion layer.  Any new gas vents installed shall consists of perforated 6-

inch diameter HDPE pipe or Schedule 80 PVC pipe surround by gravel.  The perforations 

shall end 10 feet below the final ground surface elevation and the remainder of the pipe 

shall be solid.  One bentonite plug shall be installed within the annular space of the 

boring along the solid section of the pipe.  Details of the new active LFG Collection and 

Control system are presented in Section 4.5 below. 
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4.5 Active Landfill Gas Collection System 

A landfill gas collection and control system (LFGCCS) was constructed in 2012 at the 

Edgecombe County landfill and consists of a series of biogas wells, LFG piping and 

valves, condensate sumps, condensate tanks, and a blower/flare system (BFS), which 

directs the collected biogas to a blower flare system.  The system will be connected to a 

Containerized Landfill Gas to Energy (LFGTE) Facility for electricity generation in the 

near future.  In the meantime, excess biogas will be combusted in the candlestick flare of 

the BFS.  

 

LFG Extraction Wells 

In the spring of 2012, Edgecombe County converted 24 passive Landfill Gas (LFG) vent 

wells to active LFG extraction wells and installed 24 new landfill gas extraction wells.  A 

total of 48 active LFG extraction wells are currently installed at the Southern Landfill.  

Nine of the LFG extraction wells are installed in the C&D landfill waste while the 

remaining 39 LFG extraction wells are installed in MSW.  Passive vent wells not being 

used were either abandoned or capped for potential future use.  The LFGCCS began 

operation on September 7, 2012.     

 

LFG Blower-Flare System Skid 

The LFGCCS features a 4-inch diameter candlestick flare system, manufactured by 

Product Recovery Management (PRM).  The flare is supplied with up to 300 standard 

cubic feet per minute (scfm) of LFG by two centrifugal, regenerative vacuum blowers, 

manufactured by Gardner-Denver, Incorporated® (GDI).  Each blower is equipped with a 

25 hp electric motor and can achieve a maximum flow rate of 300 scfm.  The vacuum 

blower speeds are controlled by variable frequency drive (VFD). 

 

The flare is 20 feet tall and the top three feet are equipped with a wind shroud to protect 

the propane pilot ignition assembly. A propane gas train provides gas for start-up 

procedures, when necessary.   

 

A stainless-steel moisture separator (MS-80) removes moisture and any debris from the 

LFG stream before the LFG enters the vacuum blowers.  LFG discharged from the 

blowers passes through a second stainless steel moisture separator (MS-60) before being 

sent to either the two LFG-fueled generators or to the flare.  Moisture removed by the 

MS-80 and MS-60 are collected in moisture knock-out pots and subsequently gravity 

drain to a condensate storage sump. 

 

The BFS is fully automated and is capable of shut-down and start-up.  The blower-flare 

system operation is monitored at a programmable logic controller (PLC) panel adjacent to 

the flare. The PLC, equipped with a data logger, and monitors critical operating 

parameters such as gas flow, gas temperature, gas pressure and flare temperature.     

  

LFG Control and Monitoring Devices 

The concentration of methane in the LFG is continuously monitored by a Landtec® 

FAU-TDL model gas analyzer (Serial Number: 1045). The gas analyzer is mounted on 
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the main LFG header upstream of the flare.  The continuous gas analyzer measures 

methane concentration on a wet basis. 

 

The volumetric flow rate of LFG is measured continuously by a Veris Verabar V100 

(serial number: V19929-01.1) in-line flow meter mounted upstream of the flare on the 

main LFG header. The flow meter uses averaging pitot flow technology.   

 

Figures 6 and 8 show landfill gas collection and control system.  Construction details for 

the vertical extraction wells, the nested vertical extraction wells, and the wellhead and 

well bore details are shown in Figure 7.  The former gas vent system used “V” and “CV” 

designations.  The “CV” designated wells were the recently installed active gas vent 

wells.  The “V” designated wells were the existing passive vent wells.  To avoid 

confusion in the future, all active vent wells were redesignated as “EW” for extraction 

well.  All remaining wells, whether abandoned, capped or inactive, maintained the “V” 

designation for vent well.  An inventory of the system wells is presented in Appendix 

III-A. 

4.6 Corrective Measures 

The NCAC 2L Groundwater Quality Standards (2L Standard) or the Solid Waste Section, 

Groundwater Protection Standard (GWPST) have been exceeded for several target 

constituents in groundwater near the north-northeastern property boundary at the facility.  

The nearest receptor north-northwest of the facility is Jerry’s Creek.     

 

A Nature and Extent Study (NES) and an Assessment of Corrective Measures (ACM) 

were performed to characterize the nature and extent of the release and identify several 

potential solutions or corrective measures which could be implemented to address the 

migration of groundwater contaminants beyond the compliance boundary. 

 

Following meetings for public questions and input, in-situ isolation combined with 

monitored natural attenuation (MNA) were selected to remediate the constituents of 

concern (CoCs).  In-situ isolation was chosen because the site conceptual model indicates 

that water management issues are the primary mechanism for addressing the release and 

migration of the COCs at the landfill.  As described in the Corrective Action Plan (CAP), 

the in-situ isolation and MNA remedies selected at the Edgecombe County Landfill will 

involve the following: 

 

(1) In-situ Isolation: Upgradient groundwater barrier/containment  

(2) In-situ Isolation: Maintain consistent contour with pre-1998 waste area elevations 

(3) In-situ Isolation: Increase slopes over the closed MSW unit 

(4) In-situ Isolation: Stormwater improvement on the western portion of landfill 

(5) Monitored Natural Attenuation (MNA) 

 

Analysis of MNA parameters and groundwater level monitoring has been incorporated 

into the facility’s updated WQMP to evaluate the effectiveness of the remedial measures. 
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Because the MSW remains in place at the waste disposal unit and the MSW is covered by 

daily cover soils and the landfill cap, the proposed remedy is expected to continue for an 

extended period of time.  At some future point, after the achievement of 2L 

Standards/GWPST, the monitoring program will be revised from MNA and into a long-

term maintenance monitoring.  Once the in-situ isolation program is no longer required, 

the effectiveness of the in-situ isolation structures (i.e. barrier walls, monitor wells, 

trenches) will be evaluated to determine if the structures require maintenance and can 

remain in-place or require removal. 
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APPENDIX I-A 

(LIST OF VENDORS) 



Vendor Vendor Address Vendor Phone Number Material

East Carolina Regional Landfill 1922 Republican Road (252) 348-3322 MSW

Permit No. 08-03 Aulander, NC 27805 (Primary)

Sampson County Disposal, LLC 7434 Roseboro Highway (910) 525-4132 MSW

Permit No. 82-02 Roseboro, NC 28382 (Alternate)

Central Carolina Tire Disposal 1616 McKoy Town Road (919) 499-2301 Tires

Cameron, NC 28326

Resource Reformers, LLC P.O. Box 11443 800-656-6361 Motor Oil, Antifreeze,

Clean Green Waste Oil & Filters Durham, NC 27703 919-596-3500 Oil Filters

Creative Recycling 3110 Cherry Plam Drive Suite 330 813-621-2319 E-Waste

Tampa, FLA 33619 919-941-5001

Eastern Carolina Vocational Center, Inc. P.O. Box 1686 (252) 758-4188 Recyclables, Cardboard

Greenville, NC 27835

Omni Source PO Box 578 919-270-8750 White Goods, Scrap Metals

Lyman, SC 29365

NC Oyster Shell Recycling Program P.O. Box 769 (800) 682-2632 Oyster Shells

Morehead City, NC 28557

Triangle Biofuels Industries, Inc. 1724 Baldree Road (252) 360-4274 Cooking Oil

Wilson, NC 27893

NSB Inc. 437 Ward Boulevard (252) 237-3938 Batteries

Wilson, NC 27893

Southeast Recycling 906 Chase Drive 864-579-8276 CFL Bulbs, 

Johnson City, TN 37604 Mercury Thermostats 

USAg Recycling, Inc.  18330 Penick Road (800) 654-3145 Pesticide Containers

Waller, TX 77484

Guy Shavender Trucking, Inc. P.O. Box 206 (252) 943-3379 Yard Waste, 

Pantego, NC 27860 Wood Pallets

Note:  Updated Vendor List Provided to S&ME by Edgecombe County Solid Waste Department May 2014.

S&ME Project No. 1054-13-277A

List of Vendors

Edgecombe County Landfill

Tarboro, North Carolina
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APPENDIX II-A 

(NORTH CAROLINA SCRAP TIRE CERTIFICATION FORM) 
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APPENDIX III-A 

(INVENTORY OF LANDFILL GAS WELLS) 
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Table 1
Edgecombe County Landfill
Landfill Gas Extraction Well Identification Key
S&ME Project No. 1054-12-322

ORIGINAL "V" and "GV" 
DESIGNATIONS INTERIM "F" 

DESIGNATIONS

FINAL "EW" 
DESIGNATIONS

Oct 11-2012 Oct 12-2012 Feb 18-2013
X Y

GV-1 F-39 EW-39 2425253.48 757520.7423
GV-2 F-29 EW-29 (C&M) nested 2425106.64 757634.8542
GV-3 F-38 EW-38 (C&M) nested 2425289.56 757705.954
GV-4 F-37 EW-37 (C&M) nested 2425320.26 757905.798
GV-5 F-35 EW-35 2425169.49 758032.1291
GV-6 F-34 EW-34 (C&M) nested 2424979.17 757962.0008
GV-7 F-36 EW-36 (C&M) nested 2425135.03 757833.245
GV-8 F-31 EW-31 (C&M) nested 2424953.43 757760.4537
GV-9 F-28 EW-28 (C&M) nested 2424921.61 757564.2113

GV-10 F-27 EW-27 2425054.78 757389.7088
GV-11 F-26 EW-26 2424730.32 757406.5172
GV-12 F-23 EW-23 (C&M) nested 2424492.73 757389.554
GV-13 F-21 EW-21 (C&M) nested 2424245.45 757408.9586
GV-14 F-13 EW-13 2423543.83 757417.556
GV-15 F-4 EW-4 2423932.21 758104.1618

V-1 F-75 V-1 capped 2424984.92 758234.9459
V-2 F-33 EW-33 2424927.24 758099.814
V-3 F-74 V-3 capped 2424865.79 758173.8157
V-4 F-49 V-4 abandoned 2424763.18 758104.2942
V-5 F-32 EW-32 2424700.13 758026.8856
V-6 F-30 EW-30 2424676.09 757935.6024
V-7 F-24 EW-24 2424634.23 757764.039
V-8 F-25 EW-25 2424607.58 757661.8881
V-9 F-22 EW-22 2424427.43 757598.952

V-10 F-48 V-10 abandoned 2424470.22 757738.2224
V-11 F-47 V-11 abandoned 2424552.42 758098.49
V-12 F-46 V-12 abandoned 2424429.84 758467.7752
V-20 F-20 EW-20 2424310.1 757705.2869
V-50 F-71 V-50 capped 2424160.38 757426.475
V-51 F-19 EW-19 2424145.04 757577.427
V-52 F-18 EW-18 2423962.13 757626.9587
V-19 F-17 EW-17 2424150.66 757744.4858
V-18 F-6 EW-6 2424040.19 757846.4594
V-53 F-71 EW-7 2423861.15 757727.7741
V-21 F-5 EW-5 2423918.16 757924.506
V-17 F-64 V-17 capped 2424108.3 758039.36
V-16 F-3 EW-3 2424092.47 758134.4023
V-15 F-2 EW-2 2424136.77 758269.637
V-31 F-1 EW-1 2423543.83 757417.556
V-13 F-61 V-13 capped 2424248.55 758402.43
V-14 F-60 V-14 capped 2424191.55 758493.71
V-29 F-45 V-29 abandoned 2424032.28 758502.0612
V-30 F-62 V-30 capped 2423955.67 758326.34
V-28 F-44 V-28 abandoned 2423878.87 758519.5062
V-27 F-43 V-27 abandoned 2423729.81 758511.9013

WELL DETAILS
Coordinate Locations *



S:\2720 Civil Engineering\PROJECTS\2014\1054-13-277A Edgecombe County C&D Landfill\A-Facility Plan\Gas Extraction Well ID Key.xls

V-26 F-42 V-26 abandoned 2423640.28 758393.9903
V-25 F-41 V-25 abandoned 2423593.46 758256.5288
V-24 F-40 V-24 abandoned 2423551.94 758110.988
V-22 F-8 EW-8 2423769.26 757987.6117
V-23 F-9 EW-9 2423631.31 757902.3688
V-54 F-10 EW-10 2423737.79 757770.5033
V-55 F-11 EW-11 2423608.65 757698.385
V-56 F-12 EW-12 2423521.76 757583
V-34 F-66 V-34 capped 2423443.02 757668.43
V-35 F-67 V-35 capped 2423385.17 757527.583
V-36 F-68 V-36 capped 2423324.8 757374.13
V-37 F-69 V-37 capped 2423427.96 757262.087
V-38 F-59 V-38 abandoned 2423598.06 757260.8227
V-39 F-58 V-39 abandoned 2423802.14 757252.7784
V-40 F-57 V-40 abandoned 2423939.45 757248.1287
V-41 F-56 V-41 abandoned 2424098.38 757209.9929
V-42 F-55 V-42 abandoned 2424242.36 757170.5283
V-43 F-54 V-43 abandoned 2424400.2 757161.9923
V-44 F-53 V-44 abandoned 2424552.89 757162.8867
V-45 F-52 V-45 abandoned 2424711.82 757184.7185
V-57 F-14 EW-14 2423691.33 757504.225
V-58 F-15 EW-15 2423834.99 757479.0552
V-59 F-16 EW-16 2423995.85 757449.8156
V-60 F-70 V-60 capped 2424264.2 757565.8984
V-49 F-72 V-49 capped 2424289.99 757403.021
V-48 F-73 V-48 capped 2424454.06 757410.281
V-47 F-51 V-47 abandoned 2424646.39 757415.366
V-46 F-50 V-46 abandoned 2424714.64 757502.7717

Note:  * LFG wells surveyed by Bateman Civil Survey Co.  Gas Collection and Control System As-Built Survey, dated 04/02/12
Totals

No. of Active Single Extraction Wells 30
No. of Active Nested Extraction Wells 18 (2 wells in each of 9 nested locations)

Total No. of Active Extraction Wells 48

No. Wells Capped 14
No. Wells Abandoned 20
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SECTION B 

 

LOCAL GOVERNMENT APPROVAL 

[RULE .0536(c) (11)] 
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SECTION B-1 
 

Edgecombe County Commissioners Approval 
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Approval of the C&D Landfill Permit Application 

 

Section B-1: Edgecombe County Commissioners Approval 
 

Edgecombe County is applying to continue operating their existing construction and 

demolition (C&D) landfill located at 2872 Colonial Road, south of Tarboro, North 

Carolina.  The Edgecombe County C&D landfill currently operates under Solid Waste 

Permit #33-01 from the North Carolina Department of Environmental and Natural 

Resources, Division of Waste Management (NCDENR-DWM). 

 

In accordance with Title 15A NCAC 13B.0536(c)(11), the Solid Waste Department of 

Edgecombe County held a public meeting to inform the community of the proposed 

future operating plans for the Edgecombe County C&D Landfill.  The schedule for this 

public meeting and review of the renewal of the permit was announced at the Edgecombe 

County Commissioners meeting on April 7, 2014, and the public meeting was listed on 

the agenda for the following County Commissioners meeting held on May 5, 2014.  The 

public meeting was held, Monday, May 5, 2014, in the Commissioner’s Room on the 2nd 

floor of the County Administration Building located at 201 St. Andrews Street, Tarboro, 

North Carolina at 7:00 p.m. 

 

At the May 5, 2014 meeting, the proposed C&D Landfill Permit Application was 

discussed, reviewed, and approved by the Edgecombe County Commissioners.  

Approval of the C&D Landfill Permit Application is in the form of a resolution.  A copy 

of the resolution is included in accordance with Title 15A NCAC 13B.0536(c)(11)(A).
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Public Notice Documentation
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Approval of the C&D Landfill Permit Application 

 

Section B-2: Public Notice Documentation 
 

Edgecombe County is applying to continue operating their existing construction and 

demolition (C&D) landfill located at 2872 Colonial Road, south of Tarboro, North 

Carolina.  The Edgecombe County C&D landfill currently operates under Solid Waste 

Permit #33-01 from the North Carolina Department of Environmental and Natural 

Resources, Division of Waste Management (NCDENR-DWM). 

 

In accordance with Title 15A NCAC 13B.0536(c)(11), the Solid Waste Department of 

Edgecombe County held a public meeting to inform the community of the proposed 

future operating plans for the Edgecombe County Construction and Demolition (C&D) 

Landfill.  The schedule for this public meeting and review of the renewal of the permit 

was announced at the Edgecombe County Commissioners meeting on April 7, 2014, and 

the public meeting was listed on the agenda for the following County Commissioners 

meeting held on May 5, 2014.  The public meeting was held Monday, May 5, 2014, in the 

Commissioner’s Room on the 2nd floor of the County Administration Building located at 

201 St. Andrews Street, Tarboro, North Carolina at 7:00 p.m. 

 

Edgecombe County Landfill provided a public notice of the meeting at least 30 days prior 

to the meeting.  Public notice included a legal advertisement placed in The Daily 

Southerner newspaper which serves Edgecombe County.  Public notice included time, 

place, and purpose of the meeting.  The application and other documentation was placed 

at a location that is accessible by the public and this location was noted at the April 7, 

2014 Edgecombe County Commissioners meeting in the public notice.  Notification of 

the public meeting was completed in accordance with Title 15A NCAC 

13B.0536(c)(11)(C). 

 

A copy of the published advertisement is enclosed. 
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SECTION B-3 
 

Adjacent Property Owner Notifications Documentation
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Approval of the C&D Landfill Permit Application 

 

Section B-3: Notification to Adjacent Property Owners 
 

Edgecombe County is applying to continue operating their existing construction and 

demolition (C&D) landfill located at 2872 Colonial Road, south of Tarboro, North 

Carolina.  The Edgecombe County C&D landfill currently operates under Solid Waste 

Permit #33-01 from the North Carolina Department of Environmental and Natural 

Resources, Division of Waste Management (NCDENR-DWM). 

 

In accordance with Title 15A NCAC 13B.0536(c)(11), the Solid Waste Department of 

Edgecombe County held a public meeting to inform the community of the proposed 

future operating plans for the Edgecombe County C&D Landfill.  The schedule for this 

public meeting and review of the renewal of the permit was announced at the Edgecombe 

County Commissioners meeting on April 7, 2014, and the public meeting was listed in 

the agenda.  The public meeting was held, Monday, May 5, 2014, in the Commissioner’s 

Room on the 2nd floor of the County Administration Building located at 201 St. Andrews 

Street, Tarboro, North Carolina at 7:00 p.m. 

 

Edgecombe County has notified the property owners of all properties that share a 

common border with the Edgecombe County Landfill by means of a U.S. Postal Service 

registered letter, return receipt requested.  Letters were sent to the following individuals:  

 

 John C. Barnes Irrevocable Trust at 302 Bend of the River Road, Spring Hope, 

North Carolina 27882 

 

 Ms. Janice Loftis at 6006 Wiss Drive, Laurel, Maryland 20707 

 

 Edgecombe County, A Municipal Corporation, at PO Box 10, Tarboro, North 

Carolina 27886 

 

 Gladys C. Johnson at 2833 NC 42 East, Macclesfield, North Carolina 27852 

 

 F. M. Dunn, Jr. at P.O. Box 512, Pinetops, North Carolina 27864 

 

 F. Marshall Dunn, Jr. at P.O. Box 306, Pinetops, North Carolina 27864 

 

The letters included a site map and listed the date, time and place of the public meeting, 

and described the facility plan for the landfill, including the area location and final 

elevation of all waste disposal units, the type and amount of waste to be disposed at the 

landfill, other waste management activities to be conducted at the facility, and the 

existing location of the entrance to the facility.  Mailings were postmarked April 2, 2014, 

a minimum of 30 days prior to the public meeting which was being noticed.  The 

documentation of the content and mailing of the notices are included in this permit 

application in accordance with Title 15A NCAC 13B.0536(c)(11)(C). 
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Public Meeting Documentation 
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Approval of the C&D Landfill Permit Application 

 

Section B-4: Public Meeting Documentation 
 

Edgecombe County is applying to continue operating their existing construction and 

demolition (C&D) landfill located at 2872 Colonial Road, south of Tarboro, North 

Carolina.  The Edgecombe County C&D landfill currently operates under Solid Waste 

Permit #33-01 from the North Carolina Department of Environmental and Natural 

Resources, Division of Waste Management (NCDENR-DWM). 

 

In accordance with Title 15A NCAC 13B.0536(c)(11), the Solid Waste Department of 

Edgecombe County held a public meeting to inform the community of the proposed 

future operating plans for the Edgecombe County C&D Landfill.  The schedule for this 

public meeting and review of the renewal of the permit was announced at the Edgecombe 

County Commissioners meeting on April 7, 2014, and the public meeting was listed on 

the agenda for the following County Commissioners meeting held on May 5, 2014.  The 

public meeting was held, Monday, May 5, 2014, in the Commissioner’s Room on the 2nd 

floor of the County Administration Building located at 201 St. Andrews Street, Tarboro, 

North Carolina at 7:00 p.m. 

 

Public notice of the meeting was documented and is being submitted to the Division in 

Section A-2.  Enclosed is an excerpt of the meeting minutes regarding the C&D Landfill 

Permit, all written material submitted representing community concerns, and all other 

relevant written material distributed or used at the meeting in accordance with Title 15A 

NCAC 13B.0536(c)(11)(D). 

 

A copy of the “fact sheet”, which the County provided during the public meeting held 

May 5, 2014 is enclosed.  The “fact sheet” summarizes the C&D landfill permit.  Since 

April 7, 2014, the “fact sheet” was made available for public inspection at the 

Edgecombe County Landfill Office/Weigh Station located at 2872 Colonial Road, 

Tarboro, North Carolina, 27886. 
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PERMIT APPLICATION FACT SHEET 
 

Edgecombe County Construction & Demolition Landfill 
2872 Colonial Road 

Tarboro, North Carolina 
(Permit #33-01) 

 

 

The Edgecombe County Department of Solid Waste is holding a public meeting to inform 

the community of the planned re-permitting of the County’s construction and demolition 

(C&D) facility.  The Edgecombe County C&D landfill is located on State Road 1601 

(Colonial Road) approximately 4.5 miles south of Tarboro, North Carolina. 

 

In accordance with Title 15A of the North Carolina Administrative Code (NCAC), Chapter 

13B§ 0.536, the information below is being provided to the community in regards to the 

existing and proposed waste management activities at the Edgecombe County C&D 

Landfill. 

 

The existing landfill is accessed off Colonial Road and consists of a C&D landfill operated 

on top of a closed municipal solid waste (MSW) landfill regulated under Permit #33-01.  

The facility is bounded by woodlands to the east, west and south.  Some residential single-

family homes are located to the north and east.  Jerry’s Creek runs along the northern 

property boundary of the facility.  A former landfill, which received waste from 1973 – 

1979, is located adjacent to the active facility, just north of Jerry’s Creek.  Figure 1 is a 

site map of the facility showing the active C&D landfill in relation to the other component 

of the facility.  

 

The C&D landfill is permitted to receive waste generated from the construction, 

remodeling, repair or demolition operations on pavement and buildings or structures.  

C&D waste accepted at the landfill does not include municipal or industrial wastes that 

may be generated by the ongoing operations at buildings or structures.  The C&D landfill 

contains approximately 371,400 tons of C&D waste as of June 30, 2013. 

 

A summary of the existing C&D landfill is as follows: 

 

 Total acreage of the property: 271 acres 

 Total acreage of C&D landfill: 21.6 acres 

 5-year average annual tonnage rate (fiscal years 2009 -2013): 13,000 tons/year 

 In-place tonnage of C&D waste:  371,400 tons
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 Total remaining volume of waste (as of June 30, 2007):  964,500 cubic yards or 

487,079 tons 

 Remaining life expectancy (based on 5-year average annual tonnage rate as of June 

2013): 29.2 years 

 Proposed top elevation of existing C&D landfill: 158 feet 

 

Other waste operations on the County facility include: 

 

 MSW Transfer Facility (located west of Colonial Road), which operates under 

Permit No. 33-02T); 

 Yard waste compost area (located waste of SR 1601); 

 Tire collection area (located east of SR 1601) for shipment offsite; 

 White goods collection area (located east of SR 1601) for offsite shipment; 

 Used Cooking oil and oil filters (located east of SR 1601) for offsite shipment; 

 Mercury bulbs (located east of SR 1601) for offsite shipment; and 

 Electronics recycling (located west of SR 1601) for offsite shipment. 

 

The public meeting will be held on Monday, May 5, 2014 in the Commissioners Room on 

the 2
nd

 floor of the County Administration Building located at 201 St. Andrews Street, 

Tarboro, North Carolina at 7:00 p.m.   

 

Please contact Mr. Mike Cummings, Edgecombe County Solid Waste Director, at (252) 

827-4253 if you have any questions or require additional information regarding this public 

hearing. 

 

 

Attachment:  Figure 1 
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Edgecombe County Zoning Approval 
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OPERATION AND WASTE ACCEPTANCE PLAN 

[RULE .0542] 
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OPERATION AND WASTE ACCEPTANCE PLAN 

EDGECOMBE COUNTY C&D LANDFILL 

(PERMIT# 33-01) 

EDGECOMBE COUNTY, NORTH CAROLINA 

 

 

1. BACKGROUND INFORMATION 

1.1 Introduction 

This Operation Plan is presented to provide the necessary requirements as specified in the 

Solid Waste Management Rules, Section .0542.  The purpose of the Operation Plan is to 

provide details of the facility procedures and policies of the Edgecombe County C&D 

Landfill in a single document for use at the facility.  The information contained in this 

plan shall be used to assist Edgecombe County in the day-to-day operations and the 

periodic maintenance and monitoring requirements during the operation of the landfill.  

Included in this plan are sections concerning waste acceptance, landfill and site 

operations and maintenance, and recordkeeping. 

1.2 Project Information 

The Edgecombe County C&D Landfill is located on State Route 1601 (Colonial Road) 

approximately 4.5 miles south of Tarboro, North Carolina.  The existing landfill site is 

bounded to the north by Jerry's Creek, to the east by State Route 1601 and to the west and 

south by undeveloped agricultural land.  The landfill site is shown on the Site Vicinity 

Map (Title Sheet, Drawing 1).  Beyond Jerry’s Creek to the north is the “old landfill”, a 

pre-Subtitle D landfill which stopped receiving waste in 1979.  The northern old landfill 

is identified as Facility No. NONCD0000653 on the North Carolina Inactive Hazardous 

Sites Branch (IHSB) Inactive Hazardous Waste Sites Inventory.  North of the northern 

old landfill is Wright’s Creek, which merges with Jerry’s Creek east (downstream) of the 

site. 

 

The existing construction and demolition (C&D) landfill is operated on top of a closed 

municipal solid waste (MSW) unit.  The MSW unit consists of two sections, an eastern 

section and a western section.  The eastern section is approximately 33 acres, began 

receiving waste in 1979, and was closed in 1991.  The cap in the eastern section consists 

of 2 feet of soil.  The western section is approximately 35 acres, began receiving waste in 

1991, stopped receiving MSW waste in 1997, and was closed in 2000.  The cap in the 

western section consists of 2.5 feet of soil. 

 

The North Carolina Department of Environment and Natural Resources (NCDENR) 

issued Permit No. 33-01 to construct and operate a C&D landfill unit over the existing 

closed MSW unit on December 30, 1997.  The County has continued to operate the C&D 

landfill in accordance with that permit since that time.  The landfill currently receives an 

average of approximately 43 tons of C&D waste per day based on waste receipts over the 

past five years (2009-2013), although it received as much as 600 tons per day of waste in 

1999-2000 following Hurricane Floyd. 
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Waste operations on the facility property, which are located west of State Route 1601 

(Colonial Road) include: 

 Tire Collection Area for shipment to an off-site vendor; 

 Electronics and Oil Filter Collection building for shipment to an off-site 

vendor; 

 Storage Buildings, and 

 Employee Break Trailer. 

 

Other waste operations on the facility property, which are located east of State Route 

1601 (Colonial Road) include: 

 

 MSW Transfer Facility which operates under Permit No. 33-02T; 

 Convenience Center; 

 Concrete Disposal Area; 

 Yard Waste Processing Area; 

 Pesticide Container Storage Building for shipment of collected materials to an 

off-site vendor; 

 White Goods Staging Area for shipment of collected materials to an off-site 

vendor; 

 Wood Pallet Staging Area; 

 Scale and Scale House; 

 Borrow areas for landfill cover soils; and 

 Employee Break Trailer. 

 

A landfill gas collection and control system (LFGCCS) was constructed in 2012 at the 

Edgecombe County landfill and consists of a series of biogas wells, LFG piping and 

valves, condensate sumps, and a blower/flare system (BFS), which directs the collected 

biogas to a blower flare system (Drawings 2 and 3).  The system is connected to a 

Containerized Landfill Gas to Energy (LFGTE) Facility for electricity generation. 

 

LFG Extraction Wells 

In the spring of 2012, Edgecombe County converted 24 passive Landfill Gas (LFG) vent 

wells to active LFG extraction wells and installed 24 new landfill gas extraction wells.  A 

total of 48 active LFG extraction wells are currently installed at the Southern Landfill.  

Nine of the LFG extraction wells are installed in the C&D landfill waste while the 

remaining 39 LFG extraction wells are installed in MSW. The LFGCCS began operation 

on September 7, 2012.   

 

LFG Blower-Flare System Skid 

The LFGCCS features a 4-inch diameter candlestick flare system, manufactured by 

Product Recovery Management (PRM).  The flare is supplied with up to 300 standard 

cubic feet per minute (scfm) of LFG by two centrifugal, regenerative vacuum blowers, 

manufactured by Gardner-Denver, Incorporated® (GDI).  Each blower is equipped with a 

25 hp electric motor and can achieve a maximum flow rate of 300 scfm.  The vacuum 

blower speeds are controlled by variable frequency drive (VFD). 
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The flare is 20 feet tall and the top three feet are equipped with a wind shroud to protect 

the propane pilot ignition assembly. A propane gas train provides gas for start-up 

procedures, when necessary.   

 

A stainless-steel moisture separator (MS-80) removes moisture and any debris from the 

LFG stream before the LFG enters the vacuum blowers.  LFG discharged from the 

blowers passes through a second stainless steel moisture separator (MS-60) before being 

sent to either the two-LFG-fueled generators or to the flare.  Moisture removed by the 

MS-80 and MS-60 are collected in moisture knock-out pots and subsequently gravity 

drain to a condensate storage sump. 

 

The BFS is fully automated and is capable of shut-down and start-up.  The blower-flare 

system operation is monitored at a programmable logic controller (PLC) panel adjacent to 

the flare. The PLC, equipped with a datalogger, and monitors critical operating 

parameters such as gas flow, gas temperature, gas pressure and flare temperature.      

 

Prior to placing the soil layers of the cap system, the gas collection piping shall be 

temporarily disconnected and moved out of the way for construction.  The gas wells will 

be extended, as necessary, so that there is a minimum 3 feet of stick-up above the cap 

system vegetation/erosion layer.  New gas wells installed shall consist of perforated 6-

inch diameter HDPE pipe or Schedule 80 PVC pipe surrounded by gravel.  The 

perforations in the HDPE or PVC pipe shall end 15 feet below the final elevation of the 

cap system and the remainder of the pipe shall be solid.  A bentonite plug shall be 

installed along the solid section of the pipe.  The detail drawings for the single and the 

nested gas wells is provided on Drawing 9.   

 

The other facility waste operations are discussed in detail in Section 2.4 of the Facility 

Plan.  The existing site conditions are shown on Drawing 2. 

 

A water supply well is located on-site at the County-owned property on the east side of 

Colonial Road; however, this well is only used for irrigation.  The water for the facility is 

supplied from the County-wide municipal water distribution system. 

2. WASTE ACCEPTANCE AND DISPOSAL 

2.1 General Requirements 

2.1.1 Waste Acceptance 

The Edgecombe County C&D Landfill shall only accept those wastes it is permitted to 

receive, which includes the following: 

 

 Land-clearing debris as defined in North Carolina General Statutes (G.S), 

130A-290, specifically, solid waste which is generated solely from land-

clearing activities, such as stumps, trees, etc.; 
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 Inert debris defined as solid waste which consists solely of material that is 

virtually inert, such as brick, concrete, rock and clean soil; 

 

 Asphalt in accordance with G.S. 130A-294(m); 

 

 Construction and demolition debris defined as solid waste resulting solely 

from construction, remodeling, repair or demolition operations on pavement, 

buildings, or other structures; 

 

 Solid waste that is generated by mobile or modular home manufacturers and 

asphalt shingle manufacturers in Edgecombe County: the waste must be 

source separated at the manufacturing site and must exclude municipal solid 

waste, hazardous wastes, and other wastes prohibited from disposal in a 

C&DLF. It must be transported to the Edgecombe County C&DLF in a 

shipment or container that consists solely of the separated waste to be 

disposed. Edgecombe County C&DLF will not accept this waste if it has not 

been separated and transported as specified; and 

 

 Asbestos waste as described in Section 2.1.2 below. 

 

Other wastes may be approved by the Division upon receipt of a written request with the 

specific waste type, how its generated, how much is generated; along with any additional 

information the Division may request to render a final decision on the disposal options 

for the waste. 

 

Yard trash, as defined in G.S. 130A-290, shall not be disposed in the landfill area. 

However, yard trash, along with land-clearing debris, may be accepted for processing in 

the Yard Waste Processing Area.  Any manufactured home arriving at the landfill will be 

handled in accordance with the Manufactured Home Deconstruction Plan presented in 

Appendix IV-C. 

 

The landfill operator shall notify the Division within 24 hours of any attempt to dispose 

of any waste products not approved by the Division for disposal at the facility. 

2.1.2 Asbestos Waste 

Regulated asbestos waste received at the landfill shall be managed in accordance with 40 

CFR 61.  Edgecombe County requires a 24 hour notice prior to receiving any shipment of 

asbestos.  Each shipment will include the current North Carolina Asbestos Waste 

Shipment Record from North Carolina Department of Health and Human Services, 

Division of Public Health, Health Hazards Control Unit.  The regulated asbestos waste 

will be disposed of at the bottom of the working face and covered immediately with soil 

in a manner that will not cause airborne conditions.  Non-regulated asbestos waste may 

be comingled with other waste and disposed of in the landfill.  If non-friable asbestos is 

identified by the County’s waste screening and acceptance program and is separated from 

other wastes, it will be disposed of at the bottom of the working face and covered 

immediately with soil in a manner that will not cause airborne conditions. 
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2.2 Wastewater Treatment Sludge 

The landfill shall not accept wastewater treatment sludge as waste for disposal in the 

landfill.  However, the landfill may accept wastewater treatment sludge, with prior 

approval of the Division, for utilization as a soil conditioner and incorporated into or 

applied onto the vegetative growth layer.  The wastewater treatment sludge shall neither 

be applied at greater than agronomic rates nor to a depth greater than six inches. 

2.3 Waste Exclusions 

The following waste shall not be accepted by the facility for disposal: 

 

 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 Division 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 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 shall not be accepted if separate from C&D landfill waste: 
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 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; and 

 

 Copper chrome arsenate (CCA) and creosote treated woods. 

 

Waste accepted for disposal in a landfill unit shall be readily identifiable as C&D waste.  

C&D waste that has been shredded, pulverized, or otherwise processed shall not be 

accepted for disposal from a facility unless that facility has received a permit from an 

authorized regulatory authority which specifies such activities are inspected by the 

authority, and whose primary purpose is recycling and reuse of the C&D material.  A 

waste screening and acceptance program is provided below. 

 

Edgecombe County shall not knowingly dispose any type or form of C&D waste that is 

generated within the boundaries of a unit of local government that by ordinance prohibits 

generators or collectors of C&D waste from disposing that type or form of C&D waste or 

requires generators or collectors of C&D waste to recycle that type or form of C&D 

waste. 

2.4 Waste Screening and Acceptance Program 

The County conducts a waste screening and acceptance program at the facility for 

detecting and preventing disposal of hazardous waste, liquid waste, MSW, industrial 

waste or waste not characterized as land clearing and inert debris (LCID) or C&D.  The 

program consists of random inspections of incoming loads.  One inspection is performed 

on a minimum weekly basis for commercial and industrial waste.  The selection of the 

vehicle that will have its load inspected is the responsibility of the Operations Manager or 

a person he designates.  The selection is made at the scales.  The hauler is required to sign 

the Pre-Acceptance Agreement as shown in the Appendix I-C.  The Scale Technician 

notifies the landfill facility's Screening Inspector (chosen by Operations Manager and 

adequately trained) to meet the designated hauler at an area specifically set aside for 

conducting screening inspections away from the working face and any on-going landfill 

operations.  The hauler dumps the load of waste, and then the Screening Inspector sorts 

through the waste using a loader or other similar equipment for handling bulky materials 

and by hand with a rake or shovel.  Once the waste is spread thin enough to observe the 
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entire load, the inspector records the information required on the Detailed Screening 

Report form and Waste Screening Check List as shown in Appendix I-C.  If hazardous 

waste, liquid waste, MSW, industrial waste or waste not characterized as LCID or C&D 

are not found in the inspected load, then the waste is disposed of on the working face in 

the cell immediately after completion of the inspection. 

 

If hazardous waste, liquid waste, MSW, industrial waste or waste not characterized as 

LCID or C&D are identified in the load, the Screening Inspector shall immediately notify 

the Operations Manager.  If hazardous waste is identified, the Edgecombe County 

Emergency Services shall also be notified.  If liquid waste is discovered, it shall be 

contained temporarily until an absorbent can be placed or until proper containers are 

available for pumping.  The saturated absorbent or containers will then be disposed of at 

an appropriate facility.  The hazardous waste shall be contained in the same manner as 

the liquid waste and will be disposed of at a suitable facility for hazardous waste as 

determined by the Edgecombe County Emergency Services or a qualified 

environmental/hazardous waste consultant.  If MSW, industrial waste or waste not 

characterized as LCID or C&D are identified in the load, the material will be removed by 

the responsible party for disposal at an appropriate facility.  The landfill staff will record 

the identity of the hauler and generator of the unauthorized waste. 

 

In addition, the scale personnel and operators shall be educated to recognize probable 

violations to the acceptable waste guidelines.  Personnel will attempt to halt the disposal 

of unauthorized waste and have the material removed by the responsible party if non-

hazardous.  If the waste is thought to be hazardous, the procedures described above will 

be implemented.  If the presence of excluded waste is discovered only after spreading and 

compaction has commenced, the operator will contact the scale house to establish the 

hauler and generator responsible for the load so that they can be made aware of their 

mistake and their future loads inspected more carefully. 

 

Records of the inspections shall be maintained in the Operating Record for the facility.  

Sample forms for the screening inspections are provided in Appendix I-C.  Facility 

personnel involved with the screening inspections shall be trained for identification of 

hazardous and liquid wastes through programs offered by the State or by SWANA.  

Records of the training shall be maintained in the Operating Record for the facility and 

include the following: 

 

1. Date of training. 

2. A statement asserting that the training included: 

A. Recognition of regulated hazardous waste, liquid waste, PCBs and banned 

items. 

B. Hazardous waste safety precautions. 

3. Written acknowledgement of training by facility personnel. 

 

The landfill operator shall notify the Division within 24 hours of any attempt to dispose 

of any waste products not approved by the Division for disposal at the facility. 
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2.5 Phasing 

In accordance with the Corrective Active Plan (CAP) the slopes in the western half of the 

landfill will be increased by filling with C&D waste.  The County placed a 10-foot to 15-

foot thick lift of C&D waste starting at the western edge of the existing C&D waste area 

and then worked to the west and then north to the proposed limits of C&D waste (see 

Drawing 5).  The County then returned to the eastern edge of the C&D waste and began 

filling up to the proposed final grades (see Drawings 3, 4, 5 and 6).  The gross remaining 

airspace (including cap) is approximately 964,513 cubic yard (cy), and an estimated 

remaining life of approximately 29.2 years as of 2013 (see Section 3 of the Facility Plan).  

The original landfill filling plan was based on phases which were approximately 5 year 

increments.  A summary of the gross airspace of the filling Phases are as follows: 

Table 1:  Filling Sequence Phases Gross Airspace 

PHASE GROSS AIRSPACE 
ACCUMULATIVE 

AIRSPACE 
GROSS AIRSPACE 
FILLED AS OF 2013 

1 605,500 cy 605,500 cy 605,500 cy 

2 111,500 cy 717,000 cy 717,000 cy 

3 112,000 cy 829,000 cy 735,487 cy 

4 115,000 cy 944,000 cy  

5 167,500 cy 1,111,500 cy  

6 174,800 cy 1,286,300 cy  

7 156,400 cy 1,442,700 cy  

8 178,600 cy 1,621,300 cy  

9 78,700 cy 1,700,000 cy  

TOTAL 1,700,000 cy 1,700,000 cy  

 

A cross section of the landfill is depicted in Drawing 7. 

 

3. COVER MATERIAL 

3.1 General Requirements 

The solid waste disposed of in the landfill shall be covered with six inches of earthen 

material, or approved alternate cover material and thickness, when the waste disposal 

area exceeds one-half acre and at least once weekly.  Cover shall be placed at more 

frequent intervals if necessary to control disease vectors, fires, odors, blowing litter, and 

scavenging.  A notation of the date and time of the cover placement shall be recorded in 

the Operating Record.  Any asbestos waste received at the landfill shall be covered 

immediately with cover material in a manner that will not cause airborne conditions.  The 

borrow area where the cover material is obtained is depicted on Drawing 8.  The addition 

of the LFGCCS will not generate additional noise or odor nuisances. 
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3.2 Inactive Areas 

Areas which will not have additional wastes placed on them for three months or more, 

but where final termination of disposal operations has not occurred, shall be covered and 

stabilized with vegetative ground cover or other stabilizing material. 

3.3 Alternate Cover Material and Thickness 

Currently, Edgecombe County does not utilize alternate cover materials or thicknesses.  

However, the landfill may utilize alternative materials or an alternative thickness of cover 

for the landfill units following approval by the Division.  A demonstration shall be 

performed to show that the alternative material or thickness controls disease vectors, 

fires, odors, blowing litter, and scavenging without presenting a threat to human health 

and the environment.  Once approval by the Division is given, this approval will extend 

to all units at the facility. 

 

4. WASTE SPREADING AND COMPACTING 

Edgecombe County shall restrict solid waste placement to the smallest area feasible for 

operations.  The solid waste shall be compacted as densely as practical using landfill 

compactors and dozers.  Fencing and/or diking shall be provided within the landfill area 

to confine solid waste which is subject to be blown by the wind.  At the conclusion of 

each operating day, windblown material resulting from the operation shall be collected 

and disposed. 

 

5. DISEASE VECTOR CONTROL 

Control of vectors, such as rodents, flies, mosquitoes, or other animals or insects, capable 

of transmitting disease to humans, is an important environmental control.  Control is 

accomplished by denying them a source of food and water through the use of cover, 

proper grading, and only accepting waste the facility is permitted to receive. 

 

6. AIR CRITERIA AND FIRE CONTROL 

6.1 Compliance 

The following State Implementation Plan (SIP) applies to Edgecombe County: 

 

Edgecombe County Redesignation Demonstration and Maintenance Plan for the 

Rocky Mount, North Carolina 8-hour Ozone Nonattainment Area 

 

The SIP includes federal and state control measures.  The measures which directly affect 

the Landfill include the on-board diagnostic vehicle inspection and maintenance program 

and an open burning ban during ozone action days.  Currently, the Landfill is in general 

compliance with this SIP. 
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6.2 Open Burning 

Open burning of solid waste, except for the approved burning of land clearing debris 

generated on-site or debris from emergency clean-up operations, shall be prohibited at the 

landfill.  Prior to any burning which meets the above criteria, a request shall be sent to the 

Division for review and approval.  A notation of the date of approval and the name of the 

Division personnel who approved the burning shall be included in the Operating Record. 

6.3 Equipment 

Equipment and stockpiled soil is available to control accidental fires.  Edgecombe 

County has made arrangements with the Edgecombe County Fire Marshall to 

immediately provide fire-fighting services as needed.  A copy of the memo is attached as 

Appendix V-C.  All facility equipment is equipped with fire extinguishers. 

6.4 Notification 

Any fires or explosions that occur at the facility shall be verbally reported to the Division 

within 24 hours and written notification provided within 15 days.  Written notification 

shall include the suspected cause of fire or explosion, the response taken to manage the 

incident, and the action(s) to be taken to prevent the future occurrence of fire or 

explosion.  The addition of the LFGCCS in 2012 does not alter the notification process in 

case of fire or explosion. 

 

7. ACCESS AND SAFETY 

7.1 Site Access 

Edgecombe County’s Solid Waste operations are located on both the east and west side 

of Colonial Road.  Access to the entrances to the site is controlled by means of gates.  

During operation, vehicles entering the site are directed to the east side of the facility 

(east of Colonial Road) to pass through the security check station and weigh scales.  After 

loads have been weighed and approved for disposal by the scale personal, vehicles 

disposing of C&D Waste are directed to the landfill located on the west side of Colonial 

Road.  The eastern boundary of the landfill, along Colonial Road, and the southeast 

boundary of the landfill are fenced.  Access to the unfenced portions of the southern and 

western landfill boundary is prevented by dense woods and a deep perimeter ditch.  

Access to the unfenced northern landfill boundary is prevented by dense woods and 

Jerry’s Creek.  

 

Fencing has been installed around the blower flare station, condensate sump, and the 

containerized generators for safety and system security purposes.  

7.2 Personnel 

An individual trained in landfill operations shall be on duty at the site while the facility is 

open for public use and at all times during active waste management operations to ensure 

compliance with operational requirements. 
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Edgecombe County will hire a Landfill Gas Operator once the Landfill Gas To Energy 

System is in full operation.  The Operator will be required to take the Landfill Gas 

System Operations and Maintenance class offered by SWANA.  In the interim S&ME is 

operating the system on Edgecombe County’s behalf. 

7.3 Access Roads 

Access roads to the site are of all weather construction and shall be maintained in good 

condition. 

7.4 Dust Control 

Dust generated due to landfill activities will be controlled through the application of 

water by truck or other approved dust control procedures, if necessary.  Removal of mud 

and dirt from the roads will also be a part of the dust control measures and be 

accomplished with a motor grader.  Additionally, cover will be stabilized, as required, 

which will minimize the blowing of dust on-site. 

7.5 Facility Signs 

Signs providing information on disposal procedures, the hours that the site is open for 

public use, the permit number, and other pertinent information, such as scale location, are 

posted at the site entrance.  A sign is posted at the landfill entrance which states that 

liquid, hazardous, and municipal solid wastes are excluded from the C&D Landfill. 

7.6 Traffic Signs 

Traffic signs and markers are provided as necessary to promote an orderly traffic pattern 

to and from the disposal area and maintain efficient operating conditions 

7.7 Waste Removal 

The removal of solid waste from the C&D landfill is prohibited.  The general public is 

prohibited from removal activities on the working face. 

7.8 Power Outage/Increment Weather 

Backup generators have been purchased and delivered to the landfill to operate the scale 

house in a power outage situation. 

 

8. EROSION AND SEDIMENTATION CONTROL 

8.1 Control Measures 

Erosion/sedimentation control structures, which include sediment basins, check dams, 

and diversion ditches, are used to prevent excessive on-site erosion and prevent sediment 

from leaving the site.  Vegetative cover is also used to reduce erosion and prevent off-site 

transportation of sediment.  Installation and maintenance of the control structures will be 

in accordance with the approved Erosion and Sedimentation Control Plan for the site. 

 

Sedimentation basins shall be checked after periods of significant run-off.  Sediment shall 

be removed from the basin to its original dimensions when sediment accumulates to one 
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half of the design depth.  The sedimentation basins, embankments, spillways and outlets 

shall also be inspected for erosion damage.  Necessary repairs shall be made 

immediately.  Any trash or debris within the sedimentation basin riser pipe shall be 

removed. 

 

Existing check dams and diversion ditches shall be inspected for damage after each 

significant rainfall event.  Any sediment accumulated behind check dams shall be 

removed.  Check dams, riprap-lined channels and outlet protection used to prevent 

damage to channel vegetation shall be inspected for wash-outs.  Riprap shall be added to 

these areas as needed to maintain integrity of the structure.  Siltation that has 

accumulated in diversion ditches shall be removed periodically to maintain adequate flow 

capacity.  Stormwater management and erosion and sedimentation control details are 

shown in Drawings 10, 11, 12 and 13. 

 

Borrow areas shall be graded to promote positive drainage of surface water out of the 

area (Drawing 8). 

8.2 Vegetative Cover 

Embankment slopes shall be periodically monitored for erosion and shall be mowed at 

least once a year.  The embankment slopes shall be refertilized in the second year unless 

vegetation growth is fully adequate.  Any damaged areas shall be reseeded, fertilized, and 

mulched immediately.  Seeding, fertilizing and mulching shall be in accordance with the 

North Carolina Erosion and Sedimentation Control Guidelines. 

 

9. DRAINAGE CONTROL AND WATER PROTECTION 

9.1 Surface Water Diversion 

Surface water will be diverted from the operational area.  A drainage feature at the center 

of the active area collects the surface water run-off and directs the flow toward Jerry’s 

Creek. 

 

Other surface drainage features collect surface water run-off from an area of the eastern 

side of the landfill.  Surface water from this portion of the site flows around the eastern 

end of the landfill through drainage ditches that flow into Jerry's Creek and eventually to 

the Tar River. 

9.2 Surface Water Impoundment 

Surface water shall not be impounded over or in the waste.  The waste surface shall be 

graded and soil berms used as necessary to divert surface water away from the 

operational area and away from the waste. 

9.3 Waste Disposal 

Waste shall not be disposed of in water.  The waste surface shall be graded and soil 

berms used as necessary to divert surface water away from the operational area and away 

from the waste. 
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9.4 Leachate Handling 

Leachate at the facility is currently contained on-site.  If it becomes necessary to collect 

leachate, methods for leachate handling will be evaluated at that time.  Leachate handling 

methods will be submitted to NCDENR and other relevant and appropriate agencies for 

review and approval at that time. 

9.5 Pollution Discharge 

Edgecombe County shall operate the landfill in ways to prevent the discharge of 

pollutants into waters of the United States, including wetlands, that violates any 

requirements of the Clean Water Act, including the National Pollutant Discharge 

Elimination System (NPDES) requirements, pursuant to Section 402. 

 

Edgecombe County shall also operate the landfill in ways to prevent the discharge of a 

nonpoint source of pollution to waters of the United States, including wetlands, that 

violates any requirement of an area-wide or State-wide water quality management plan 

that has been approved under Section 208 or 319 of the Clean Water Act, as amended. 

10. WATER QUALITY MONITORING PLAN 

A Water Quality Monitoring Plan (WQMP) was prepared to summarize the activities and 

protocols recommended to perform groundwater and surface water monitoring at the 

landfill in general accordance with the requirements as specified in the NCDENR Solid 

Waste Management Rules, Sections .0600 and .1637(a)(1) of Chapter 15A of the North 

Carolina Administrative Code (NCAC) Subchapter 13B.  The WQMP is designed to 

monitor groundwater and surface water quality in order to detect a release from the 

landfill into the uppermost aquifer [.1623(b)(3)(C)] as well as to monitor the 

effectiveness of the corrective action plan (CAP) being implemented to remediate 

constituents released from the MSW landfill that were detected downgradient from the 

MSW unit.  The last version of this WQMP was January 2010.  The WQMP has been 

revised to incorporate information detailed in a September 17, 2012 letter from 

NCDENR-DWM, which addressed S&ME’s request to modify the Sampling and 

Analysis Plan (SAP) by reducing the Monitored Natural Attenuation (MNA) parameters 

and modifying the sampling schedule.  The sampling schedule modification request was 

approved by NCDENR.  In an April 19, 2013 letter from S&ME on behalf of Edgecombe 

County to NCDENR-DWM regarding modifying the SAP as a result of the Baseline 

Sampling and Monitored Natural Attenuation (MNA) Report dated July 2012 and a 

meeting between S&ME and NCDENR where the NCDENR approved modifications to 

the SAP, in which geochemical parameters are to be temporarily discontinued until 

corrective measures detailed in the CAP are implemented.  Once the corrective measures 

in the CAP are in place, the revised SAP for MNA and the geochemical parameters will 

be implemented. The revised WQMP dated August 2014 as well as copies of the letters 

mentioned above are included in Appendix II-C. 

11. GAS MONITORING PLAN 

A Gas Monitoring Plan was prepared to meet the requirements of Solid Waste 

Management Rules, Sections .0544(d) and .1626(4).  These rules present the criteria for 
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explosive gas control as it relates to the operational requirements for the C&D and MSW 

landfills. The purpose of the Plan is to provide details of the gas monitoring procedures 

and policies of the Edgecombe County Landfill.  The Gas Monitoring Plan, prepared in 

June 2008, is included in Appendix III-C.  

12. LANDFILL GAS COLLECTION AND CONTROL SYSTEM  

The Landfill Gas Collection and Control System (LFGCCS), which includes the 

extraction wells, piping, sumps, blower flare station and condensate tanks, will be 

maintained in accordance with the prepared LFGCCS Operations and Maintenance 

Manual dated May 2013.  Included in the Operations and Maintenance Plan are charts 

showing the frequency of calibration, inspections and maintenance to be performed on 

the various components of the system.  Inspection forms are included in the Manual.  The 

operations and maintenance schedule for the components of the LFGCCS is included in 

included in Appendix H of the Construction Completion Report (Appendix VI-C). 

 

Prior to placing the soil layers of the cap system, the gas collection piping shall be 

temporarily disconnected and moved out of the way for construction.  The gas wells will 

be extended, as necessary, so that there is a minimum three feet of stick-up above the cap 

system vegetation/erosion layer.  New gas wells installed shall consist of perforated 6-

inch diameter HDPE pipe or Schedule 80 PVC pipe surrounded by gravel.  The 

perforations in the HDPE or PVC pipe shall end 15 feet below the final elevation of the 

cap system and the remainder of the pipe shall be solid.  A bentonite plug shall be 

installed along the solid section of the pipe.  The detail drawings for the single and the 

nested gas wells is provided on Drawing 9.  The gas collection piping shall be 

reconnected following completion of the cap system.  Logs of the gas collection wells are 

located in Appendix VI-C. 

12.1 Wastewater Discharge Permit 

Condensate from the LFGCCS is collected in on-site condensate sumps CS-2 and CS-3 

located in the landfill area and CS-1 near the condensate tanks, which eventually pump 

the condensate into two 2,500 gallon polyethylene storage tanks.  The two condensate 

storage tanks are located in a concrete secondary containment area.  When the tanks are 

near capacity the condensate will be transferred by Edgecombe County vacuum truck to 

the Town of Tarboro’s sewer collection system (as authorized by November 13, 2013 

Wastewater Discharge Permit).   The Town of Tarboro issued wastewater discharge 

permit is contained in the appendix to the Construction Completion Report located in 

Appendix VI-C. 

 

S&ME, on behalf of Edgecombe County, monitors the system remotely on a daily basis 

and received alarms when problems with the system arise.  S&ME personnel also visit 

the facility on a monthly basis or more frequently as needed to collect well field data, to 

check leachate levels in the traps and sumps and the condensate levels in the tanks, and to 

adjust the system manually.  



Operation and Waste Acceptance Plan August 2014 
Edgecombe County C&D Landfill, Tarboro, NC S&ME Project No. 1054-13-277A 

 

15 

12.2 Air Permit 

The Edgecombe County Landfill was issued Air Permit No. 10196R01 on January 16, 

2013.  Three emission sources, one flare (ES-01) and two landfill gas-fired engine 

generators sets (ES-02 and ES-03), are identified in the permit.  A copy of the permit is 

included in Appendix E of the Construction Completion Report (Appendix VI-C). A 

summary of the operational, recordkeeping, monitoring, testing and reporting 

requirements of the air permit applicable to the facility is also included in Appendix E of 

the Construction Completion Report (Appendix VI-C). 

13. SURVEY FOR COMPLIANCE 

In accordance with Solid Waste Management Rules, Section .0542(m), within 60 days of 

Edgecombe County’s receipt of the Division's written request, Edgecombe County shall 

conduct a survey of active or closed portions of unit or units at the facility in order to 

determine whether operations are being conducted in accordance with the approved 

design and operational plans.  The survey shall be performed by a registered land 

surveyor (RLS) duly authorized under North Carolina law to conduct such activities.  

Edgecombe County shall then report the results of such survey, including a map produced 

by the survey, to the Division within 90 days of receipt of the Division's request. 

 

Operations personnel will periodically monitor landfill top and side slope elevations with 

a level or through construction staking by a land surveyor.  When top and side slope 

elevations approach design grades, the final waste grades will be staked to provide filling 

operations consistent with the approved Drawings. 

 

14. OPERATING RECORD AND RECORDKEEPING 

14.1 Recorded Information 

Edgecombe County shall maintain on-site the following information: 

 

 Records of random waste inspections, monitoring results, certifications of 

training, and training procedures required by the Solid Waste Management 

Rules, Section .0544; 

 Amounts by weight of solid waste received at the facility to include, 

consistent with G.S. 130A-309.09D, county of generation; 

 Any demonstration, certification, finding, monitoring, testing, or analytical 

data required by the Solid Waste Management Rules, Sections .0544 through 

.0545; 

 Any closure or post-closure monitoring, testing, or analytical data as required 

by the Solid Waste Management Rules, Section .0543; 

 Any cost estimates and financial assurance documentation required by the 

Solid Waste Management Rules, Section .0546; 

 Notation of date and time of placement of cover material; and 

 All audit records, compliance records and inspection reports. 
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14.2 Information Availability 

Information contained in the Operating Record shall be furnished to the Division 

according to the permit or upon request, or be made available for inspection by the 

Division. 

14.3 Additional Items Included in Operating Record 

The Operating Record shall also include: 

 A copy of the approved operation plan;  

 A copy of the current Permit to Construct and Permit to Operate; and  

 The Monitoring Plan included as appendices to the Operation Plan. 
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WATER QUALITY MONITORING PLAN  

EDGECOMBE COUNTY LANDFILL 

(PERMIT # 33-01) 

TARBORO, NORTH CAROLINA 

 

1.0 INTRODUCTION 

1.1 How to Update This Plan 

Before activities are performed in accordance with this Water Quality Monitoring Plan 

(WQMP), please review the current State rules and North Carolina Department of 

Environment and Natural Resources (NCDENR) Solid Waste Section (SWS) guidance 

for updates to rules, methods, parameter lists, sampling methods, or reporting 

requirements for compliance.  Memorandums regarding changes that apply to compliance 

standards and guidance are often posted on NCDENR Division of Waste Management 

(DWM) internet web site at http://www.wastenotnc.org/. 

1.2 Background  

The Edgecombe County Landfill is a closed Municipal Solid Waste (MSW) landfill with 

an operating Construction and Demolition (C&D) Landfill located on top of the closed 

MSW Landfill. The Edgecombe County Landfill is permitted to operate by the NCDENR 

DWM under Permit No. 33-01.  This WQMP summarizes the activities and protocol 

recommended to perform groundwater and surface water monitoring at the landfill in 

general accordance with the requirements as specified in the NCDENR Solid Waste 

Management Rules, Sections .0600 and .1637(a)(1) of Chapter 15A of the North Carolina 

Administrative Code (NCAC) Subchapter 13B.  The WQMP is designed to monitor 

groundwater and surface water quality in order to detect a release from the landfill into 

the uppermost aquifer [.1623(b)(3)(C)] as well as to monitor the effectiveness of the 

corrective action plan (CAP) being implemented to remediate constituents released from 

the MSW landfill that were detected downgradient from the MSW unit.  The last version 

of this WQMP was January 2010.  The WQMP has been revised to incorporate 

information detailed in a September 17, 2012 letter from NCDENR-DWM, which 

addressed S&ME’s request to modify the Sampling and Analysis Plan (SAP) by reducing 

the Monitored Natural Attenuation (MNA) parameters and modifying the sampling 

schedule.  The sampling schedule modification request was approved by NCDENR.  In 

an April 19, 2013 letter from S&ME on behalf of Edgecombe County to NCDENR-

DWM regarding modifying the SAP as a result of the Baseline Sampling and Monitored 

Natural Attenuation (MNA) Report dated July 2012 and a meeting between S&ME and 

NCDENR where the NCDENR approved modifications to the SAP, in which 

geochemical parameters are to be temporarily discontinued until corrective measures 

detailed in the CAP are implemented.  Once the corrective measures in the CAP are in 

place, the revised SAP for MNA and the geochemical parameters will be implemented. 

 

The information generated from implementing this WQMP will be used to assist 

Edgecombe County and the NCDENR DWM in evaluating the effectiveness of corrective 

measures implemented at the closed landfill site.  Included in this plan are sections 
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concerning monitoring well locations, surface water sampling locations, monitoring well 

construction methods, sampling procedures, analytical procedures, data evaluation, and 

reporting procedures. 

 

Included in the WQMP is a hydrogeologic study of the landfill site and an evaluation of 

the existing water quality monitoring system that is based on the review of previous 

studies performed by others, available documents, and limited data collected by S&ME. 

1.3 Project Information 

The Edgecombe County Landfill is located along State Route 1601 (Colonial Road) 

approximately 4.5 miles south of Tarboro, North Carolina (Figure 1).  The existing 

landfill site is bound to the north by Jerry's Creek, to the east by SR Route 1601, and to 

the west and south by undeveloped agricultural land.  The landfill site is shown on the 

Vicinity Map (Figure 1). 

 

Results of the detection monitoring previously performed at the site indicated that a 

statistically significant increase, over background constituent concentrations, was 

detected for one or more constituents at the landfill in the semiannual sampling event 

performed in 1998.  The constituent detections indicated that the groundwater water 

quality downgradient from the MSW unit was adversely impacted.  An assessment 

monitoring program was implemented by Edgecombe County in 1998. 

 

Volatile organic compounds (VOCs) and inorganic constituents have been detected above 

North Carolina Groundwater Protection Standards in groundwater samples collected from 

groundwater compliance monitoring points used to monitor the Edgecombe County 

Landfill.  In addition, statistical evaluation of groundwater monitoring data indicates a 

release of VOCs and inorganic constituents from the landfill.  The findings from the 

assessment monitoring program triggered the next regulatory directive to characterize the 

nature and extent of the release [.1634 (g) (1)]. 

 

In accordance with NCDENR Solid Waste Rules defined under 15A NCAC 13B, S&ME, 

Inc. (S&ME) has completed the following activities on behalf of Edgecombe County in 

response to the detections of these constituents: 

 

 Statistical analyses of semiannual water quality results of compliance well 

monitoring system in accordance with the facility’s Water Quality Monitoring 

Plan (WQMP); 

 Alternate Source Demonstration (ASD) study in accordance with Solid Waste 

Rules defined under 15A NCAC 13B.1633(c)(3) and .1634(g)(2); 

 Nature and Extent Study (NES) prepared in accordance with Solid Waste Rules 

defined under 15A NCAC 13B.1634(g)(1); and, 

 Assessment of Corrective Measures (ACM) in accordance with Solid Waste Rules 

defined under 15A NCAC 13B.1635.  
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These previous assessments identified five organic compounds (vinyl chloride, benzene, 

cis-1,2-dichloroethene, trichloroethene, and 1,4-dichlorobenzene) and one inorganic 

analyte (cobalt) as constituents of concern (COCs) at the Edgecombe County Landfill.   

 

Based on the findings of the previous assessments, and the selection of remedial action, a 

Corrective Action Plan (CAP) was prepared for the facility in accordance with 15A 

NCAC 13B.1636. The selected remedy described in the CAP addresses the protection of 

human health and the environment and will work to restore groundwater quality to 

comply with the approved groundwater protection standards.  Remedial alternatives for 

in-situ isolation combined with monitored natural attenuation (MNA) have been selected 

for corrective action.  In-situ isolation was chosen because the site conceptual model 

indicates that water management is the primary mechanism for addressing the release and 

migration of the constituents of concern at the landfill.  MNA has been incorporated into 

the facility’s WQMP to evaluate the effectiveness of the remedial measures and to 

monitor the anticipated degradation of constituent concentrations. 

2.0 MONITORING SYSTEM PLAN 

2.1 Hydrogeologic Study 

2.1.1 Regional Physiography 

Edgecombe County lies within the Coastal Plain Physiographic Province of North 

Carolina.  The Coastal Plain was formed by the deposition of sediments during a series of 

sea level transgressions and regressions.  The regional topography slopes generally to the 

east with major topographic features consisting of three terraces modified by surface 

water drainage.  The terraces were formed at the margin of the sea when it stood at 

different levels during Pleistocene time.  Each terrace is indicated by a more or less 

pronounced scarp that marks the location of a former shore line and is separated from the 

adjacent terrace by an area of gentle slopes.   

 

Edgecombe County is drained by the Tar River and its tributaries.  The river has cut 60 to 

70 feet into the land surface.  The highest topographic elevations are about 140 feet-

National Geodetic Vertical Datum (NGVD) along the western edge of the county.  The 

lowest elevation of the County is along the Tar River (about 10 feet-NGVD) where the 

river crosses the county line along the southeast portion of the county. 

2.1.2 Regional Geology 

In general, geologic units in the Coastal Plain Region consist of deep, unconsolidated 

clastic sediments.  The geology of Tarboro, North Carolina contains local remnants of 

Tertiary fossiliferous clay within the Yorktown Formation.  The age of the basement units 

is described as pre-Cretaceous.  Other formations in this region from youngest to oldest 

(top to bottom) include: 

 

 The Surficial Deposits (Quaternary) 

 The Yorktown Formation (Tertiary) 

 The Upper Cape Fear Formation (Cretaceous) 
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2.1.3 Site Geology 

In the site vicinity, the Quaternary-aged surficial sediments are comprised of the 

Penholoway, Wicomico, and Sunderland Formations.  These formations are generally less 

than 50 feet thick, with an average of 20 to 30 feet and consist of yellow silty sand and 

sandy clays.  These surficial sediments are cross bedded in areas.  The Yorktown 

Formation lies beneath these surficial sediments.  The Yorktown consists of 30 to 60 feet 

of blue gray silty clay with sandy clay, shell beds and fine sands.  The Yorktown is 

extensive throughout the county forming an almost continuous layer.  Beneath the 

Yorktown are Cretaceous-aged sediments of reddish brown to brown clay, sand and sandy 

clay with some gravel resting on the irregular bedrock surface.  These sediments range in 

thickness from 30 in the west to 400 feet or more in thickness in the eastern area of the 

county.   

 

The Cretaceous-aged sediments are underlain by crystalline igneous and metamorphic 

rocks, with an irregular surface that dips gently to the east.  The depth to the bedrock is 

approximately 300 feet below NGVD (approximately 240 to 400 feet below ground 

surface (bgs)).  There are no known faults within 2,000 feet of the site.  The closest 

expected fault is the Roanoke Island-Goldsboro Fault cited in the literature is located 

outside Edgecombe County, 15 miles south of the site. 

2.1.3.1 Site Topography 

Topography of the facility and land surrounding the site (outside the limits of the landfill 

area) is generally level to gently rolling with a slope down to the east.  Manmade 

topographic conditions at the facility include the landfill structure, roadways, borrow 

areas, and surface drainage features located along the south, east and west boundaries of 

the landfill.  The eastern portion of the landfill has side slopes that range from 

approximately 4 horizontal to 1 vertical (4H:1V) to 6H:1V and top slopes ranging from 2 

to 6 percent.  The western portion of the landfill has slopes that range from approximately 

8H:1V on the side slopes to about 5 percent on top. 

 

The existing ground surface elevations at the site range from approximately 136 feet-

NGVD at the top of the C&D landfill, to about 107 feet-NGVD on the top of the MSW 

landfill.  South of the landfill, elevations range from approximately 80 feet-NGVD near 

the southwest corner to approximately 70 feet-NGVD near the southeast corner.  Along 

Jerry's Creek near the northwest corner of the site, the elevation is approximately 48 feet-

NGVD and near the northeast corner of the site the elevation is approximately 37 feet-

NGVD. 

2.1.3.2 Site Soil Classification 

According to the Soil Survey of Edgecombe County, North Carolina, prepared by the 

United States Department of Agriculture and the Soil Conservation Service (1979), the 

soils in the vicinity of the site are classified as the Norfolk-Aycock-Wagram association.  

This association is comprised of nearly level to strongly sloping, well-drained soils.  The 

surface layer is loamy sand to fine sandy loam with clay loam to sandy clay loam subsoil. 

The Norfolk-Aycock-Wagram association is usually found on uplands.  The soils in this 

association are found in broad, slightly convex areas that are rounded along the drainage 
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features.  They are dissected by many drainage ways that have short side slopes and 

narrow to wide flood plains. 

 

Soils in the vicinity of Jerry’s Creek and Wright’s Creek streams are classified as the 

Bibb-Johnston association.  These soils are usually found on flood plains in narrow to 

moderately broad areas along major streams.  The Bibb-Johnston association is 

comprised of nearly level, poorly-drained and very poorly-drained soils that have loamy 

and sandy underlying material.  The surface layer is mucky loam to fine sandy loam.  The 

underlying material is loamy sand to sandy loam. 

 

The subsurface exploration identified a marine clay (Yorktown Formation), underlying 

the near surface soils at the landfill site at depths ranging from 3 to 20 ft bgs.  The full 

thickness of the Yorktown clay does not appear to have been fully penetrated at any of the 

boring locations used to evaluate the subsurface conditions at the landfill site.  Based on 

the borings drilled to assess the lithologic sequence, the Yorktown Formation appears to 

be greater than 25 feet thick.   

2.1.4 Regional Hydrogeology 

The Coastal Plain Physiographic Region of North Carolina is located between the uplands 

of the Piedmont and the Atlantic Ocean.  Investigations of the Coastal Plain Region have 

identified as many as 10 aquifers separated by 9 confining units.  However, these aquifers 

can basically be divided into three major deep aquifer systems in North Carolina: the 

Quaternary Aquifer System, the Tertiary Aquifer System, and the Cretaceous Aquifer 

System.  Each of these three major aquifer systems are separated from each other by units 

of lower permeability composed of clays and silts.  The Quaternary Aquifer is composed 

of surficial deposits of sandy silt and clay.  The Tertiary Aquifer is composed of 

glauconitic sands, clayey sands, and limestone.  The Cretaceous Aquifer is composed of 

sand, silty and clayey sand, and clay separated by confining units of clay and silt. 

 

The uppermost aquifer at the site is unconfined and is found in the silty sands of the 

Quaternary Sunderland formation.  This aquifer is recharged by inflow from upgradient 

areas and by infiltration of precipitation.  The Tertiary Yorktown clay layer, encountered 

at depths less than 10 feet bgs to 35 feet bgs, appears to act as a confining layer with an 

approximate thickness of greater than 25 feet below the landfill. 

2.1.4.1 Site Hydrogeology 

According to the facility’s WQMP, dated September 1994, the revised Sampling and 

Analysis Plan (SAP) in November 1998, and groundwater and surface water compliance 

monitoring reports, depths to static water levels have been historically measured on a 

semiannual basis in several monitor wells and piezometers located at the landfill.  

Figure 2 shows the locations of monitoring wells and piezometers currently located at the 

Edgecombe County Landfill.  Most wells and piezometers at the site are screened in the 

surficial water bearing zone underlying the site.  A summary of the construction details 

for the monitor wells and piezometers installed at the landfill is included in Table 1.  

Static water levels representative of the phreatic groundwater surface (water table) are 

measured from the top of the casing (TOC) of each monitoring well or piezometer with 



Water Quality Monitoring Plan Revised August 2014 

Edgecombe County Landfill, Tarboro, NC S&ME Job No. 1054-13-277A 

 

6 

an electronic water level meter.  These measurement data were used to calculate the 

corresponding groundwater elevation within each monitor well and piezometer based on 

surveyed elevations of TOCs.  Historical groundwater elevation data measured in the 

vicinity of the facility is included in Table 3 of the NES. 

 

Historical groundwater potentiometric maps are presented in the facility’s semiannual 

monitoring reports.  Based upon the water table elevations and the resulting 

potentiometric gradients, the groundwater flow direction within the surficial water 

bearing zone underlying the facility is projected generally to the north-northeast toward 

Jerry’s Creek.   

 

The well network used to prepare the potentiometric maps of the area north of the landfill 

included compliance wells and piezometers installed to evaluate groundwater flow at the 

closed MSW landfill facility and included staff gauges in Jerry’s Creek and Wright’s 

Creek, piezometers installed along the southern boundary of the old northern landfill just 

north of Jerry’s Creek, and piezometers along Wright’s Creek along the northern 

boundary of the old northern landfill.  Water levels in these piezometers demonstrated 

that shallow groundwater in the vicinity of the old northern landfill has radial flow to the 

south toward Jerry’s Creek, to the northeast toward Wright’s Creek, and east toward the 

confluence of Wright’s Creek and Jerry’s Creek from below the old landfill.  The 

potentiometric maps presented in the NES indicate that Jerry’s Creek and Wrights Creek 

are both discharge features to the groundwater, while the farm ponds south of the landfill 

appear to be recharge features to the surficial aquifer at the existing pool elevation. 

2.1.4.2 Surface Water – Pre Landfill 

Surface water from storm events at the landfill site either infiltrated into the surficial soils or 

flowed as sheet flow to the drainage features (paleo-channels) that originated near the 

southwest corner and south central area of the site.  The drainage features flowed to the 

west and north and converged to form an intermittent tributary to Jerry's Creek.  The 

remaining portions of the site drained directly into Jerry's Creek or to a drainage feature in 

the southeast area of the site that also converges with Jerry’s Creek. 

2.1.4.3 Surface Water – Operating Landfill 

The operating landfill was developed over paleo-channels that were present in the 

southwest and central portions of the site.  Flow that entered the former drainage features 

was re-directed by a drainage ditch constructed at the south and west boundary of the 

facility.  The drainage ditch was designed to transport surface water and groundwater 

around the perimeter of the waste boundary. 

 

Surface water from the active portion of the waste disposal unit now drains into a 

sediment basin located at the north central area of the landfill site.  Water flows from the 

sediment basin through a discharge pipe into a drainage ditch that converges with Jerry's 

Creek.  The sediment basin was constructed in the north portion of the drainage feature 

(paleo-channel) mentioned above.  Jerry's Creek converges with the Tar River 

approximately 2,300 feet to the east of the site. 
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The surface water flow in the southeast portion of the site passes through either of two 

control structures:  a small detention basin located northwest of the landfill or a farm 

pond located southeast of the landfill.  The farm pond is partially on the landfill facility 

property and partially on the adjoining property to the south.  The water from the farm 

pond passes through a culvert, east under SR1601 (Colonial Road), and converges with 

Jerry's Creek. 

 

The local surface water features in the immediate vicinity of the landfill facility include: 

Jerry’s Creek; Wright’s Creek; the drainage features in the active landfill area; and the 

farm pond located in the southeast corner of the site.  The undisturbed natural topography 

in the area surrounding the waste management unit has gradual to moderate slopes that 

grade downward toward these local surface water features.  The surface of the landfill 

generally mimics the gradients of the natural slopes and also discharges to these surface 

water features.  Jerry’s Creek is the primary receptor of surface water runoff from the 

landfill.  Infiltration and percolation into the upper soil horizon is expected to be 

moderate due to the sandy loam content within this stratum.  The uppermost aquifer 

underlying the landfill is expected to discharge to the local surface water features. 

2.1.4.4 Hydraulic Conductivity and Groundwater Flow Velocity 

Rising and falling head slug tests were previously performed in monitor wells installed at 

the site to estimate the hydraulic conductivity of the sediments in the surficial water 

bearing zone at those locations.  The test data (provided in previous reports) from the 

monitoring wells were analyzed by the Bouwer and Rice Method.  The estimated 

permeability or hydraulic conductivity values at the site range from 6.58x10
-6

 cm/sec 

(centimeters per second) to 9.81x10
-4

 cm/sec.  Hydraulic conductivity estimated from 

Falling/Rising Head Test analyses are summarized in Table 2.  Slug tests from monitor 

wells and piezometers on or adjacent to the landfill facility were described in the NES. 

 

Using the groundwater elevation data, historical hydraulic conductivity values, effective 

porosity, and event specific horizontal groundwater flow gradient estimated at each 

monitor well or piezometer were input to calculate the estimated groundwater flow 

velocity at each monitor well/piezometer.  

 

The calculations are described in the following sections. 

 

Darcy’s Law states that:  q = kiA 

where;  q = Rate of flow, [cm3/sec] 

k = Hydraulic Conductivity, [cm/sec] 

i = Hydraulic gradient = dh/dl 

A = Cross sectional area, perpendicular to direction of flow [cm2] 

 

Therefore, flow is equal to the velocity of the fluid multiplied by the cross-sectional area 

where flow is occurring.  This yields Darcy’s velocity (Vd = ki). 

 

The seepage velocity (Vs) of a fluid flowing through a porous media is derived from 

Darcy’s velocity.  Darcy’s Law describes the flow of a fluid on a macroscopic generalized 
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basis, assuming that the flow occurs across the entire cross-sectional area.  Flow through 

a soil actually occurs through the void spaces between soil grains, and occurs only 

through that portion of the cross-section not occupied by soil particles.  To determine the 

actual speed a fluid flows through a porous media, such as soil, a more accurate 

representation of the area of flow must be realized.  Porosity is defined as the volume of 

voids per volume of total space; 

 

n = Vv/ Vt 

 

Effective porosity (ne) is that percent of a total volume of a given mass of soil or rock that 

consist of interconnecting voids.  Therefore, the seepage velocity of a fluid moving 

through soil may be expressed as; 

 

Vs = Vd / n = ki/ne 

 

Using the average hydraulic gradient of 0.02 ft/ft, average hydraulic conductivity values 

from the falling/rising head tests (Table 2), and effective porosity values from analytical 

testing or published values (Table 2) yield seepage velocity values at the well head locations 

ranging from 0.45 ft/yr to over 77 ft/yr at the site.  The flow velocities are summarized in 

Table 3. 
 
The flow velocities calculated for this “typical” scenario have similar velocities to those 

described in the NES.  Groundwater flow velocity estimates in the surficial aquifer at the 

site in January 2005 (normal conditions) ranged from 1.73 to 45.62 feet per year (ft/yr).  

The groundwater flow velocity estimated in the surficial aquifer at the site in August 

2007 (drought conditions) ranged from 0.21 ft/yr to 69.14 ft/yr.  The average groundwater 

flow velocity for the site was estimated to be 24.12 ft/yr in January 2005 and 22.84 ft/yr 

in August 2007.  The methods used for the hydraulic conductivity and groundwater flow 

velocity calculations were included in Appendix III of the NES.   

2.2 Groundwater Monitoring System 

Notification for changes or modifications to the monitoring network including installation 

and abandonment will be performed in general accordance with rule .0544 2(A).  

Revisions to the groundwater monitoring network described in this plan will be installed 

or modified under the supervision of a geologist or engineer licensed to practice in the 

State of North Carolina.  Boreholes will be drilled and the wells constructed by a well 

driller certified by the North Carolina Well Contractors Certification Commission (ref. 

15A NCAC 27) and shall be constructed in accordance with North Carolina Well 

Construction Standards (ref. 15A NCAC 2C).  All monitor wells installed at the facility 

shall be located under the direction of a Professional Surveyor licensed in North Carolina 

relative to the State Plane coordinate system referenced to the North American Datum 

(NAD) 83 and the National Geodetic Vertical Datum (NGVD 29).  

2.2.1 Monitor Well Network 

Monitor well and piezometer locations at the facility are currently used to monitor 

groundwater levels, groundwater quality at background and compliance locations as well 
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as to assess the effectiveness of groundwater corrective measures currently being 

implemented.  The WQMP was prepared based on the findings reported in the NES.  

Figures 11 and 12 from the NES depict the organic and inorganic constituent 

concentrations in the groundwater, respectively. The Total VOC Isoconcentration Map 

(NES Figure 14) was also used to design the well network presented in this WQMP.  

Monitor well and piezometer locations are shown on Figure 2.  The summary of the 

construction details for the monitor wells and piezometers is presented in Table 1.  A 

copy of the available boring logs and well construction details for the monitoring network 

is included in Appendix I. 

 

Existing monitor well and piezometer locations in the monitor well network were suitable 

for detection monitoring and assessment.  However, based on the refined location of the 

waste boundary from the NES relative to the wells used for the existing well network, the 

compliance well  MW-7A and background well MW-9 locations will require relocation to 

meet the NCDENR relative point of compliance requirement of not less than 50 feet and 

not more than 250 feet from the waste boundary.   

2.2.1.1 Monitoring Groundwater Elevation  

Groundwater elevations will be monitored semiannually or more frequently from the 

upgradient wells (MW-3B, MW-4, and MW-9) for the groundwater corrective measures 

or background detection and/or assessment monitoring programs.  Downgradient monitor 

wells (MW-5, MW-6, MW-7A, MW-12, MW-13, MW-14, MW-15, and MW-16) will be 

monitored for the groundwater corrective measures or compliance detection and/or 

assessment monitoring programs.  Groundwater levels will also be measured from 

thirteen piezometers: P-1, P-2A, P-3A, P-12, P-15, P-17, P-18, P-19, P-25, P-26, P-29, P-

34, and P-35.  The piezometers are not expected to be sampled for laboratory analysis, 

with the exception of P-34, which may be sampled to review groundwater corrective 

measures.  Monitor wells MW-5D, MW-5S, MW-8A, and MW-10 are also used to 

measure groundwater levels. After the construction and grading activities for corrective 

measures are performed, MW-7A and MW-9 will be used for water level measurements. 

2.2.1.2 Background Monitor Wells  

The monitor well network sampled semiannually for the detection and assessment 

monitoring programs include two upgradient (background) monitor wells: MW-4, and 

MW-9.  These monitor wells were installed by S&ME or others between 1994 and 2004.  

Monitor well MW-3B will be used to monitor the groundwater corrective measures and 

groundwater levels for detection and/or assessment monitoring programs. 

 

Monitor well MW-3B and MW-4 are located approximately 125 feet upgradient of the 

waste boundary.  Monitor well MW-9 is located approximately 375 feet upgradient of the 

waste boundary and is west of a constructed drainage feature.  Monitor well MW-9 will 

be used as a background monitor well in the monitoring network until the construction 

and grading activities required to implement the groundwater corrective measures 

described in the CAP are performed.  Once the construction and grading activities are 

completed, MW-9A will be installed within the relative point of compliance for the 

landfill which is considered to be between 50 and 250 feet of the waste boundary. The 
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replacement location for MW-9 will be positioned approximately 75 feet north and 

approximately 240 feet east of the existing location of MW-9.  The proposed well 

designation will be MW-9A and will be approximately 130 feet from the waste boundary. 

2.2.1.3 Compliance Monitor Wells 

The monitor well network that will be sampled semiannually for the detection and/or 

assessment monitoring programs includes four downgradient (compliance) monitor wells: 

MW-5, MW-6, MW-12, and MW-16 (interim compliance).  These monitor wells were 

installed between 1994 and 2008.  The downgradient monitoring well locations were 

designed to enable early detection of groundwater contamination that may originate from 

the landfill and travel in the uppermost aquifer. Downgradient monitor wells MW-7A, 

MW-13, MW-14, and MW-15 will be used to monitor groundwater corrective measures 

and groundwater levels for the detection and/or assessment monitoring programs. 

 

Monitor well MW-1A was a former compliance well located near the northeast corner of 

the landfill.  The well was damaged and was abandoned.  After the construction and final 

grading activities are performed to implement the corrective measures at the facility, 

monitor well MW-1B will be installed to replace monitor well MW-1A.  Monitor well 

MW-16 is used as an interim compliance well until the replacement well MW-1B is 

installed, after which it will be used to monitor groundwater corrective measures. 

 

The downgradient wells, MW-5, and MW-6, appear to be within the relative point of 

compliance at approximately 100 feet from the waste boundary.  Monitor well MW-7A 

appears to be located approximately 20 feet downgradient of the waste boundary 

delineated by the activities discussed in the NES.  Monitor well MW-7A will be used for 

groundwater corrective measures monitoring once the corrective measures are 

implemented and construction activity is completed.  Post-construction for the corrective 

measures, MW-11 will be installed west of the trench drain that will induce hydraulic 

control on surface and groundwater migrating toward the landfill as part of the proposed 

groundwater corrective measures.  Monitor well MW-11 will be positioned 

approximately 150 feet north and approximately 150 feet east of the existing location of 

MW-7A. The well location will be designed to monitor the groundwater level for 

drawdown near the proposed trench drain once it is installed and it will be used to 

monitor water quality for the groundwater corrective measures west-northwest of the 

landfill.  The proposed well construction detail for the new monitor wells (MW-1B, MW-

9A, and MW-11) are summarized in Table 4. The monitor well/piezometer network 

including the parameters monitored and the status (ie. background, compliance, corrective 

measures) for the points in the network is presented in Table 5. 

 

Additional monitoring locations have been installed to measure the effectiveness of the 

corrective measures that are being implemented to mitigate the constituents released from 

the site.  S&ME installed new monitor wells and converted existing piezometer locations 

based on the location of the constituent concentrations delineated in the NES (S&ME, 

June 2008).  The piezometers were converted into monitoring wells by installing 

protective casings set in concrete pads in the same manner as the monitoring wells. 
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The newly installed compliance monitor well MW-12 is positioned near the northwest 

corner of the facility approximately 150 feet north and 375 feet west of MW-6.  This well 

was constructed by converting piezometer P-28A into a permanent monitor well.  The 

location will replace compliance well MW-7A and will also monitor groundwater 

corrective measures including constituents of concern, monitored natural attenuation 

(MNA) parameters, and groundwater levels.  

 

The newly constructed monitor well monitor well MW-13 will monitor groundwater 

corrective measures central to the north boundary of the landfill, approximately 350 feet 

west of MW-5 and approximately 175 feet south of Jerry’s Creek.  Monitor well MW-13 

is approximately 120 feet north of the waste boundary and will monitor water quality, 

MNA parameters, and groundwater levels.  

 

Monitor well 14 is located central to the north boundary of the landfill site approximately 

20 feet south of Jerry’s Creek, approximately 170 feet north and 90 feet west of MW-5, 

and approximately 265 feet north of the waste boundary.  The well location is expected to 

monitor groundwater corrective measures and water quality for constituents previously 

detected in MW-5, MNA parameters and groundwater levels. 

 

Monitor well MW-15 is located central to the north boundary of the landfill site 

approximately 30 feet south of Jerry’s Creek, approximately 10 feet north and 135 feet 

east of MW-5, and approximately 130 feet north of the waste boundary.  The well 

location is expected to monitor groundwater corrective measures and groundwater levels. 

 

Monitor well MW-16 is positioned near the northeast corner of the landfill facility 

approximately 35 feet north and 250 feet east of MW-1A.  The well will be used as a 

temporary compliance well until monitor well MW-1A is replaced after final grading is 

performed for the corrective measures.  MW-16 will monitor groundwater corrective 

measures MNA parameters, and groundwater levels south of Jerry’s Creek. This proposed 

well location is approximately 250 feet northeast of the waste boundary.  

 

The monitor well network including the installation date and the company who installed the 

well is summarized below: 

 

Water Quality Monitoring Network Groundwater Sampling Locations 

Well ID 
Date 

Installed 

Total 

Depth 

(ft-bgs) 

Screen 

Interval     

(ft-bgs) 

Well Status/Purpose Installed By 

MW-1A 9/15/94 17.5 2.5-17.5 Abandoned/Compliance Law Engineering 

MW-1B Proposed 17.5 2.5-17.5 Replace MW-1A for Compliance Proposed 

MW-3B 2/5/04 20.5 5.5-20.5 
Groundwater Corrective Measures / 

Water levles 
S&ME, Inc.  

MW-4 9/9/94 18 3-18 Background Law Engineering 

MW-5 9/16/94 22 7-22 Compliance Law Engineering 

MW-6 9/16/94 17.5 2.5-17.5 Compliance Law Engineering 
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Well ID 
Date 

Installed 

Total 

Depth 

(ft-bgs) 

Screen 

Interval     

(ft-bgs) 

Well Status/Purpose Installed By 

MW-7A 11/13/99 25 15-25 
Groundwater Corrective Measures / 

Water Levels 
Geotek 

MW-11 Proposed 25 10-25 
Groundwater Corrective Measures / 

Water Levels 
Proposed 

MW-9 2/26/02 15 5-15 Temporary Background / Water Levels S&ME, Inc. 

MW-9A Proposed 15 5-15 
Replace MW-9 for Background / 

Water Levels 
Proposed 

MW-12 7/22/08 10 5-10 Compliance S&ME, Inc. 

MW-13 10/14/08 20 10-20 Corrective Measures / Water Levels S&ME, Inc. 

MW-14 10/14/08 12 7-12 Corrective Measures / Water Levels S&ME, Inc. 

MW-15 10/14/08 11.6 6.6-11.6 Corrective Measures / Water levels S&ME, Inc. 

MW-16 10/15/08 17 7-17 
Corrective Measures / Interim 

Compliance 
S&ME, Inc. 

 

Monitor wells were installed in general accordance with 15A NCAC 2C Well Construction 

Standards.  Monitor wells construction details are included in Table 1. 

2.2.2 Well Installation Procedures – New Monitor Wells 

Future monitor wells designed to monitor the surficial aquifer, will be constructed into 

Type II wells in general accordance with the North Carolina Well Construction Standards 

(15A NCAC 2C .0108) and the requirements of the North Carolina Water Quality 

Monitoring Guidance Document for Solid Waste Facilities. A North Carolina licensed 

well driller will be responsible for drilling boreholes and constructing monitor wells.  A 

typical monitoring well construction detail is presented on Figure 3.  The final screened 

intervals will be selected based on site conditions encountered during the drilling.  

Monitor wells that penetrate a confining layer or that pass through a contaminated aquifer 

zone to monitor depths below the first occurrence of groundwater will be installed as 

Type III double-cased monitor wells.  

2.2.2.1 Monitor Well Installation Equipment 

Equipment used for drilling and completing monitor wells will be cleaned before drilling 

and monitoring well installation.  At a minimum, the cleaning will consist of high 

pressure hot-water cleaning of the down-hole drilling equipment prior to performing each 

boring.  Boreholes for the wells will be drilled using rotary drilling methods or other 

typical drilling methods as site conditions dictate. 

 

Lithologic samples will be collected during advancement of new borings for visual 

classification of the stratigraphy and recorded onto boring log forms.  Soil samples will 

be collected using split-barrel sampling equipment with samples taken at 2.5-foot 

intervals first 10 feet and 5-foot intervals below 10 feet, or at continuous intervals with 

direct push hydraulic sampling procedures.  
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Monitor wells will be constructed through hollow stem augers or drill casing, if required. 

Monitor well riser and well screen will be flush joint threaded Schedule 40 PVC two inch 

inside diameter NSF Grade (meeting ASTM D-178S and F480 requirements). The well 

screen will be .01-inch machine slotted screen.  Only casing with water-tight joints will 

be used.  Well construction materials will be thoroughly cleaned prior to installation or 

will be installed directly from factory sealed packaging. 

 

Following the completion of each borehole, the qualified geologist or engineer will select 

the screened interval for the monitoring well based on site-specific factors and the 

following general criteria: 

 

1. The uppermost surficial aquifer monitor well slotted well screen interval is to be 

10 or 15 feet and located so that the seasonal high water level is just below the top 

of the screened interval.  The proposed depths of the screen intervals for the 

replacement wells are provided in Table 4.  For areas with high groundwater 

levels (i.e., less than 3 feet below land surface), the top of screen will be placed at 

a depth of not less than 2 feet below land surface to allow adequate seal and to 

allow sufficient grout to secure the protective casing. 

2. The base of the screen will not be placed more than 2 feet into the marine clay, as 

identified during the soil test borings. 

3. The annular space between the borehole wall and the well casing will be 

backfilled with clean, well rounded, washed, high grade silica sand properly sized 

to the formation material.  The sand pack will be placed to approximately two feet 

above the slotted screen using a tremie pipe.  A minimum of one foot of sand pack 

above the screen may be used where the top of the screen depth is shallow to 

allow for an adequate seal.  The hollow-stem augers, if used, or temporary casing 

will be incrementally withdrawn while the filter pack is placed.  For depths greater 

than 30 feet (not anticipated), the filter pack will be placed into the annular space 

using a tremie pipe.  The filter pack level will be frequently sounded and kept at 

the base of the augers or temporary casing until the desired depth of filter pack is 

obtained.   

4. A minimum one-foot thick bentonite seal will be placed above the filter pack and 

hydrated with clean water. The bentonite seal will be placed with a tremie pipe 

unless the conditions prevent such use. The bentonite pellets will be carefully 

tamped into a wet cohesive clay mass before placement of the grout.  Care will be 

taken so that the augers or temporary casing is withdrawn above the top of the 

pellets to prohibit the bentonite pellet seal from sticking to the auger or casing.   

5. The remainder of the annular space will be filled with a cement/bentonite grout 

from the top of the bentonite seal to near (approximately three feet below) the 

ground surface.  The grout will be slowly pumped through the tremie pipe at a 

constant rate to prevent dilution.  The cement grout is to be mixed with six gallons 

of water for each 94 pound bag of Type I Portland cement. No aggregate materials 

or other debris are top be mixed into the slurry.  The augers or temporary casing 

should be removed as the grout is placed in the borehole.  Subsequent to set up, 

additional grout may be required for "topping off" the grout seal to the surface.  
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After grouting, no work is permitted on the well for a minimum of 24 hours while 

the grout is setting. 

6. A 4-inch square (or approved equivalent) steel protective casing with a lockable 

cover will be placed over the well's riser pipe.  The protective casing will extend 

from about 1.5 to 2.0 feet below ground surface to slightly above the well casing 

top (approximately 30 inches above ground).  The protective casing will be placed 

over the well casing following the initial grouting.  The protective casing will be 

sealed and immobilized in concrete placed around the outside of the protective 

casing.   

7. The protective casing will be primed, painted, and provided with a permanently 

affixed name plate with the following information, as required in the well 

standards: 

 

 Well identification number 

 Drilling contractor name and registration number. 

 Total depth of well. 

 Depth of screen interval. 

 Depth to groundwater following well completion. 

 A warning that the well is for monitoring only and that the groundwater may 

contain hazardous materials. 

8. A concrete slab or pad sloping gently away from the well casing in all directions 

will be constructed.  The slab will serve as anchorage and is intended to prevent 

surface water from migrating into the well and along the wall of the casing.  The 

concrete pad dimensions will be approximately 2 feet wide by 2 feet long and will 

be approximately 4 inches thick.  A typical detail for the monitoring well is shown 

on the attached Figure 3. 

9. The location, installation methods, and construction details of the wells may be 

modified depending on field conditions (i.e. shallow groundwater, confining clay 

layer, etc.).  Any modifications, other than for high groundwater conditions, will be 

discussed with NCDENR DWM Solid Waste Section prior to the construction of 

the monitor well requiring modifications. 

 

The following information will be recorded during the construction of wells and maintained 

by the owner: 

 

 Name of the driller, driller registration number, and identification of drill rig; 

 Date of Construction; 

 Drilling Method; 

 Borehole diameter and well casing diameter; 

 Well depth (+/- 0.i foot); 

 Drilling Logs including Lithology; 

 Outer Casing materials; 

 Casing and screen materials and design; 

 Filter pack material and size, volume and placement method; 

 Sealant materials volume and placement method; 

 Surface seal design and construction; 
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 Well development procedures; 

 Type of protective well casing; and, 

 Well location(=/-0.5 feet), ground surface and top of casing elevation (TOC) 

+/-0.01 feet) 

2.2.2.2 Well Development 

Following well installation, new monitor wells will be developed using a bailer, pump, 

surge block or combination of these instruments to remove clay, silt, sand and other fine 

materials that may have been introduced into the formation or sand pack during drilling 

and well installation.  Proper well development using pumping/bailing and/or surging 

cycles will be performed to develop the wells and to establish equilibrium of the well 

with the aquifer.  Well development will be performed no sooner than 24 hours after well 

construction is complete and will continue until the suspended solids are removed from 

the well and turbidity is reduced to acceptable levels, if possible.   

 

It is important to note that in some instances the selected location for newly installed 

groundwater monitor wells may be situated in a naturally turbid zone within the 

uppermost pervasive aquifer.  If this case is encountered during future well installations, 

and efforts to reduce the turbidity within the well fail, and it is deemed that the turbidity 

may affect the groundwater quality results, from that location, a new well location will be 

selected and a new monitor well will be installed. 

2.2.2.3 Survey Well Locations and Top of Casing Elevations 

Prior to the initial well sampling, the highest point on the top of casing for each well will 

be located under the direction of a Professional Surveyor licensed in North Carolina 

relative to the State Plane coordinate system.  The casing location and elevation will be 

referenced to the North American Datum (NAD) 83 and the NGVD 29 in order to 

calculate the elevation of the groundwater surface.   

2.2.2.4 Aquifer Tests  

Aquifer tests using rising or falling head displacement measurement tests (slug tests) will 

be performed on new monitor wells to estimate the hydraulic conductivity of the aquifer.  

The hydraulic conductivity from slug tests will be used to estimate the groundwater flow 

rate in the vicinity of the well based on hydraulic gradients at the site.  The hydraulic 

conductivity can also be used to predict the yield of the well during sampling. 

2.2.2.5 Well Yield 

The primary objectives during the collection of groundwater samples for analysis are to 

obtain a representative groundwater sample and to prevent the sample from being altered 

or contaminated during withdrawal from the well, shipping, or during sample preparation. 

Special procedures are often necessary for sampling monitoring wells based on their 

yield.  For the purpose of this plan, a high-yield well will be defined as a well that cannot 

be drawn down more than 20 percent of the water column by bailing or pumping by hand. 

A moderate-yield well can be drawn down more than 20 percent; however, it cannot be 

evacuated to dryness.  A low-yield well can be evacuated to dryness and requires a 

minimum of a few hours to a day to fully recover. 
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2.2.3 Well Network Maintenance 

Maintenance to the monitor wellhead and area within a 10-foot radius to the wellhead is 

necessary to ensure access to the wells for sampling and to maintain the integrity of the 

wells.  The monitoring wells will be accessible by at least a four-wheel drive vehicle.  

Brush and weeds will be cleared from around the wells (minimum of 10-foot radius).  For 

additional well protection, barricades (protective bollards) are recommended to be 

constructed around the wells (see Figure 4, Typical Protection for Monitoring Wells, an 

alternative design may be used).  The barricades and well protective casings will be 

painted with high visibility color paint or an approved equivalent.  Surface water run-on 

controls will be provided, where necessary, to minimize erosion near or below the 

concrete pads.  The concrete pads will be monitored for integrity semiannually and 

repairs performed as needed. At each monitoring well, he following items will be checked 

regularly to ensure that the well network is properly maintained: 

 

 Surface water is diverted from the wellhead; 

 The concrete pad is intact and free of cracks; 

 Surface water has not undercut the concrete pad;  

 Settlement has not caused any gaps below the pad; 

 The outer protective casing is secured with a lock in good condition; 

 Well identification tag is legible and in good condition; 

 Grout between the inner and outer well casing is filled to cover the outer 

casing; 

 The inner well casing is firmly grouted in place; 

 The inner and outer well casing remain upright and unobstructed; and, 

 Monitor wells are visible and adequately protected from moving 

equipment and obstruction due to brush and weeds. 

 

Additional inspection items, which should be performed at the time of sample collection, 

are described in Section 3.4.2. 

2.2.4 Well and Piezometer Abandonment 

Well abandonment for any well at the site will be conducted in accordance with 15A 

NCAC 2C, Part .0113 (a) (2) of the Well Construction Standards.  Abandonment will be 

accomplished by disinfecting the well 24 hours prior to injecting cement grout slurry 

from the bottom of the well to the top by means of a tremie pipe.  The wellhead will be 

removed and the well casing will be cut off below the ground surface.  Well casings 

installed in the boring and left in-place with the top cut level to the existing grade will 

have a flush mount cover installed over the abandoned well.  Abandonment records will 

be prepared and submitted to NCDENR and a copy will be placed in the operating 

records. 

2.3 Surface Water Monitoring System 

Surface water monitoring stations include one upgradient station, “Upstream”, and one 

downgradient station, “Downstream”, located on Jerry's Creek as shown on Figure 2.  

Surface water flow at the landfill site is generally toward the northeast into Jerry's Creek 
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with local flow towards adjacent drainage features.  Jerry's Creek flows throughout the 

year and is therefore a discharge boundary for the site. 

2.3.1 Surface Water Monitoring Locations 

The Upstream and Downstream surface water sample locations are identified in the field by 

staff gauge locations set to monitor surface water elevation in Jerry’s Creek.  The 

upgradient station is located northwest of the landfill facility in Jerry’s Creek, and the 

downgradient station northeast of the landfill is west and upstream to the convergence of 

Jerry’s Creek and Wright’s Creek.  The surface water sample locations were positioned to 

consider turbulent flow, stream sediment load, or other debris that may elevate the sample 

turbidity and affect analytical results.   

2.3.2 Pre-Post CAP Surface Water Monitoring Locations 

Immediately before the hydraulic barrier is constructed to implement the corrective 

measures described in the CAP, the surface water will be monitored from the effluent 

discharged from the pond southeast of the landfill.  The proposed sample location will 

monitor effluent groundwater and surface water from the farm pond that will be receive 

surface water and groundwater diverted from entering the landfill by the hydraulic barrier 

and discharged south of the landfill.  After the construction of the hydraulic barrier and the 

grading activities are performed to implement the corrective measures, a second sample of 

the effluent discharged from the pond will be collected to review impacts from construction 

on surface water quality.   

2.3.3 Leachate/Condensate Monitoring Locations 

Neither leachate nor condensate locations are currently sampled at the Edgecombe 

County closed MSW landfill.  If the need would arise to conduct leachate/condensate 

sampling at the facility, refer to Section 3.5.  

2.3.4 Stormwater Sampling (Permit Requirements) 

Surface water samples will be collected in general accordance with a Strom Water 

Pollution Prevention Plan (SWPP), a NPDES General Permit No. NCG120000, or Site 

Specific NPDES Permit, if applicable.  The surface water samples will be analyzed in 

accordance with the SWPP or the NPDES permit, as applicable. 

2.4 Sampling Equipment 

Development, purging and sampling equipment are selected so that all materials are 

compatible with the sample parameters and comply with state and federal regulatory 

requirements for sampling.   

2.4.1 Purging and Sampling Equipment 

 Disposable bailer constructed of Teflon® or PVC, and nylon or PVC 

disposable cord. 

 Re-usable stainless steel or Teflon® bailer with stainless steel or Teflon® 

coated cord. 

 Peristaltic Pump with new silicon tubing and either dedicated Teflon®-

lined sample tubing or disposable PVC sample tubing. 
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 Re-Usable submersible pump with stainless steel, Teflon® or PVC parts 

and/or tubing. 

 Dedicated bladder pump with dedicated sample tubing and airline. 

 Re-usable flow through cell with multi parameter meter. 

 Re-usable electronic water level indicator. 

 Stop watch or time piece to record sample time and/or purge intervals. 

 Re-Usable dip cup or bailer constructed of Teflon® or PVC for surface 

water sampling. 

 Re-usable bottle clamp on extension rod for direct filling sample bottles 

for surface water sampling. 

2.4.2 Field Parameter Measurement Equipment  

The field equipment will be properly calibrated prior to field use, with the calibration 

checked in the field at each sample location.  Field adjustment to the equipment will be 

made as necessary and recorded in the field log.  The principal field parameter monitor 

will be a multi-parameter meter with a flow-through cell which measures pH, 

conductivity, temperature, dissolved oxygen, ORP, and turbidity.  The water level 

indicator will be electronic with an audible and/or visible alarm when the probe contacts 

the groundwater.  Calibration logs for the field equipment will be maintained by the 

sampling staff and provided to the Division of Solid Waste Management DWM on 

request.  Appropriate calibration checks in the field will be recorded on the field logs and 

submitted with the data analysis. 

2.4.3 Equipment Decontamination 

Dedicated pumps used to collect samples from each location will be decontaminated prior 

to installation.  Once installed, they will not require additional decontamination.  

Decontaminating dedicated or single use disposable sample tubing will not be required 

for wells sampled with a peristaltic pump or where a bladder pump installed.  However, 

for reusable field measurement equipment, meters, gauges or non-disposable dip cups or 

bailers that enter more than one monitor well or contact sample media, the equipment 

decontamination procedure will be performed in the field between uses at each well using 

the following steps: 

 

 Phosphate-free soap wash 

 Deionized water or distilled water rinse 

 Isopropyl alcohol rinse 

 Deionized water or distilled water rinse 

 Air dry 

 For storage, wrap equipment in aluminum foil (shiny side out) 

 

The water level indicator will be decontaminated in the field between uses at each well.  

Decontamination for the water level indicator will consist of the following steps: 

 

 Phosphate-free soap wash. 

 Deionized water or distilled water rinse. 

 Air dry. 
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2.4.4 Sample Containers 

A set of sample bottles that have been pre-cleaned in the laboratory and are pre-labeled 

will be removed from the cooler and the surface water sample poured into a fresh 

container.  Preservatives will be added as necessary to the sample bottles at the laboratory 

or immediately prior to samples being placed in them.  The sample bottles will then be 

securely placed into a pre-cleaned cooler and a chain-of-custody form completed and 

placed with the samples. 

 

3.0 SAMPLING AND ANALYSIS PLAN 

The following SAP is prepared based on the S&ME plan dated May 10, 1994 and the 

SAP revision by S&ME dated November 1998.  The sampling techniques in the revised 

SAP include low-flow purging and sampling methods. If low flow sampling is not 

possible due to pump equipment failure, low well yield or water level depths greater than 

the peristaltic pump can pump (~30 feet bgs), then alternative sampling techniques may 

be used. Alternative sampling techniques may include hand bailing, use of a non-

dedicated sampling pump, or use of dedicated pump, as necessary, to obtain groundwater 

samples from monitor wells that are currently installed at the Edgecombe County 

Landfill.  This SAP outlines the procedures and protocols that will be used to collect 

groundwater samples. 

3.1 Health and Safety 

A site specific Health and Safety Plan (HASP) should be developed that is appropriate for 

the sampling activities and the expected chemical constituents.  This section of the 

WQMP is not a HASP, but is intended to provide minimum guidelines to protect the 

sample collector from potential exposure to sample constituents and minimize accidental 

contamination of samples by the collector.  Sampling personnel should implement all 

local, state, and federal requirements relating to health and safety and should follow all 

local, state and federal requirements pertaining to the storage and disposal of any 

hazardous or investigation derived wastes.   

 

Protective gloves should be worn when conducting all sampling activities. 

 

 Do not let gloves come into contact with the sample or with the interior or lip 

of the sample container.  Use clean, new, non-powdered and disposable 

gloves. Various types of gloves may be used as long as the glove materials do 

not contaminate the sample or if internal safety protocols require greater 

protection. 

 Note that certain materials that may potentially be present in sample media 

can pass through certain glove types and be absorbed in the skin.  Sampling 

personnel should choose gloves compatible to the contaminants at the site 

that allow adequate manual dexterity and the proper permeability for the 

circumstances under which they will be used.  Powdered gloves are not 

recommended unless it can be demonstrated that the powder does not 

interfere with the sample analysis. 
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 Change gloves after preliminary activities, after collecting all the samples at 

a single sampling point, if torn or used to handle extremely dirty or highly 

contaminated surfaces. Properly dispose of all used gloves as investigation 

derived wastes. 

 

Properly manage all investigative derived waste (IDW). 

 

 To prevent carry over of contamination into previously uncontaminated 

areas, IDW should be properly managed.  This includes all water, soil, 

drilling mud, decontamination wastes, discarded personal protective 

equipment (PPE), etc. from site investigations, exploratory borings, 

piezometer and monitoring well installation, refurbishment, abandonment, 

and other investigative activities. Manage all IDW that is determined to be 

RCRA-regulated hazardous waste according to the local, state and federal 

requirements. 

 Properly dispose of IDW that is not a RCRA-regulated hazardous waste but 

is contaminated above the Department’s Soil Cleanup Target Levels or the 

state standards and/or minimum criteria for ground water quality.  If the drill 

cuttings/mud or purged well water is contaminated with hazardous waste, the 

DWM, Hazardous Waste Section (919-508-8400) should be consulted for 

disposal options.  Containers holding IDW should be maintained in good 

condition. Containers should be periodically inspected for damage and to 

ensure that all required labeling (DOT, RCRA, etc.) is clearly visible. 

3.2 Sample Locations 

The monitor wells that will be sampled semiannually are or will be installed typically in 

the water table upper-most aquifer.  One monitor well on-site (MW-5D) is constructed as 

a Type III double-cased monitor well with the well screen submerged below the water 

table.  The locations of existing and proposed monitor wells and piezometers which make 

up the water quality monitoring network are depicted on Figure 2 and are described in 

Sections 2.2 and 2.3. 

3.2.1 Pre Corrective Measures Construction 

Currently the groundwater monitoring system consists of: nine (9) downgradient 

groundwater monitor wells; three (3) upgradient groundwater monitor wells; thirteen (13) 

piezometers; and, four (4) monitor wells for measuring groundwater levels.  Two surface 

water sample locations (upstream and downstream) marked by staff gauges installed in 

the channel of Jerry’s Creek are also monitored. 

3.2.2 Post Corrective Measures Construction 

After construction of the groundwater corrective measures devices is complete, the 

groundwater monitoring system will consists of: nine (9) downgradient groundwater 

monitor wells.  Four of the nine monitor wells (MW-1B, MW-5, MW-6, and MW-12) 

will be used for detection and/or assessment monitoring program compliance wells.  Five 

downgradient monitor wells (MW-11, MW-13, MW-14, MW-15, and MW-16) will be 

used to monitor groundwater corrective measures and groundwater levels. The 
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groundwater monitoring system will include three (3) upgradient groundwater monitor 

wells; two (MW-4 and MW-9A) for detection and/or assessment monitoring program 

background wells, and one (MW-3B) to monitor groundwater corrective measures and 

groundwater levels. Thirteen (13) piezometers (Table 1) and six (6) monitor wells (MW-

5S, MW-5D, MW-7A, MW-8A, MW-9, and MW-10) will be used for measuring 

groundwater levels.  Two surface water sample locations (upstream and downstream) 

marked by staff gauges installed in the channel of Jerry’s Creek will also be monitored for 

detection and/or assessment monitoring program compliance points.  

3.3 Sample Frequency 

Two independent sampling events are required annually by the NCDENR DWM.  The 

schedule for sampling the background, compliance and surface water sample locations 

identified for WQMP will be on a semiannual basis for 30 years post-closure of the MSW 

landfill.  For each year, one sampling event will be in the summer (June/July) and the 

second in the winter (December/January), approximately six months apart. The detection 

and/or assessment monitoring schedule and parameters that will be analyzed are 

summarized in Table 5.  The parameter list of Appendix I Detection Monitoring 

Constituents is presented in Table 6.  Assessment monitoring will be performed based on 

constituent concentrations detected during Detection Monitoring.  Parameters analyzed 

during Assessment Monitoring are listed in Table 7.  

 

Monitored Natural Attenuation (MNA) parameters listed in Table 8 will be analyzed to 

review natural attenuation on a semiannual basis for four consecutive monitoring events 

in order to establish comprehensive baseline conditions.  At the conclusion of the 

baseline sampling period, the water quality data will be reviewed to determine which 

monitor wells need to continue being monitored for MNA parameters and if 

modifications to the MNA parameter list and sampling frequency are necessary.  Baseline 

sampling for MNA was conducted in January and July 2010 and January and July 2011, 

however since the corrective measures identified in the CAP have not been implemented, 

new baseline sampling events will need to occur post corrective measures.   

3.4 Monitor Well Sampling Procedures 

Development, purging and sampling equipment for monitor wells are selected so that all 

materials are compatible with the sample parameters and comply with state and federal 

regulatory requirements for sampling.  In the event that non-dedicated equipment is used 

(i.e., reusable water level meters or development pumps), equipment will be cleaned 

between wells in accordance with the cleaning procedures for field equipment (ref. 

Section 2.4.3 Equipment Decontamination) or standard EPA approved methods. 

 

Sampling activities for monitor wells will consist of the following steps: 

 

 Equipment decontamination (water level meter) 

 Initial well inspection  

 Groundwater level measurements 

 Well purging 

 Field measurements 
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 Sample withdrawal and filling containers 

 

These activities are listed in the order in which they will be conducted.  The first action 

for well sampling will be to measure the groundwater levels (Section 3.4.4) and evacuate 

the wells, as described in Section 3.4.5.  Water levels will be measured and wells 

evacuated prior to collecting the water quality samples.  Due to the number of wells to be 

sampled, it may require two days to sample all the wells.  In this event, only the wells that 

will be sampled that day will be evacuated. Groundwater levels for the network monitor 

wells and piezometers will be obtained within a 48-hour period.   

 

After the wells have been evacuated groundwater samples will be collected as described 

in Section 3.4.6.  Sample collection will start with the first well that was evacuated and 

will continue in the order of evacuation.  The evacuation and sampling order will be 

conducted from the least contaminated well to the most contaminated well based on 

historical laboratory results. 

3.4.1 Equipment Decontamination 

The water level meter and sampling equipment used to perform procedures required for 

sampling will be decontaminated in general accordance with the methods outlined in 

Section 2.4.3 of this plan. 

3.4.2 Initial Inspection 

The sampling area around the wellhead should be prepared and an initial inspection of the 

well should be conducted prior to sampling.  Activities should be performed to prevent 

cross contamination or environmental contamination.  Fuel-powered equipment and other 

support equipment which might impact sample quality should be placed away from 

sampling activities (e.g., purging, sampling, decontamination) in the downwind direction. 

 

1. Remove the well cover and remove all standing water around the top of the well 

casing (manhole) before opening the well. 

2. Inspect the exterior protective casing of the monitoring well for damage. 

Document the results of the inspection if there is a problem. 

3. Place a protective covering around the well head. Replace the covering if it 

becomes soiled or ripped during sampling. 

4. Inspect the well lock and determine whether the cap fits tightly. Replace the cap if 

necessary. 

 

Observations, including site conditions, personnel, equipment, etc. should be recorded in 

the field logbook, or sample data collection form, and repairs should be made as 

necessary to maintain integrity of the well and the dedicated sampling equipment.   

3.4.3 Groundwater Level Measurements 

Groundwater levels for the network monitor wells and piezometers will be obtained 

within a 48-hour period.  Water levels will be measured with an electronic water level 

indicator that consists of a spool of dual conductor wire, a probe attached to the end, and 

an audible and/or visual alarm.  When the probe comes in contact with water, the circuit 
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is closed and a meter buzzer and/or light attached to the spool signals the contact.  Before 

the water level measurement is made, the measuring device will be decontaminated and 

site personnel will don proper personal protective equipment (PPE) before initiating site 

monitoring activities in accordance with the site Health and Safety Plan.  

 

Monitor wells and piezometers will be gauged in order from least to most contaminated 

(based on total VOC concentrations) from the most recent analytical data from the well.  

The collection order will minimize potential impacts to sample locations from cross 

contamination or carry-over.  The depth to groundwater will be measured in all 

monitoring wells during each semiannual groundwater monitoring event.  The water level 

will be measured by slowly lowering the instrument probe into the well until the water 

level indictor contacts the water activating an alarm.  The depth to the water from the 

highest point on the well casing will be measured and recorded to the nearest 0.01 foot.  

After the measurement is made, the water level probe and lead will be cleaned with a 

detergent and potable water solution, and rinsed with clean deionized or HPLC-grade 

water. 

 

Total well depth measurements (bottom of well) have been taken at each of the existing 

monitor wells.  Total well measurements should not be taken during sampling events at 

monitor wells equipped with dedicated bladder pumps, or other low flow sampling 

equipment.  Attempts to collect total depth measurements at wells with dedicated 

sampling equipment may damage the sampling equipment, wedge the measurement tools, 

or unnecessarily agitate water inside the well. 

 

If a well is to be sampled, which is not equipped with dedicated sampling equipment, 

total depth measurements should be taken using decontaminated sampling equipment to 

calculate the volume of water in the well as described in Section 3.4.4.2.  

3.4.4 Well Evacuation (Purging) and Sampling 

First attempts to collect the water quality samples from monitor wells will be made using 

low flow purging and sampling equipment and techniques.  The low flow sampling 

technique is most representative of the water in the formation adjacent to the well screen 

when the pump discharge does not draw down the water level in the well.  Monitor wells 

will be purged in order from least to most contaminated (based on total VOC 

concentrations) from the most recent analytical data from the well.  The sample collection 

order will minimize potential impacts to sample locations from cross contamination or 

carry-over.  During purging activities the multi meter, flow through cell  and measuring 

devices will be decontaminated between locations and site personnel will don proper PPE 

and change gloves before initiating site monitoring activities in accordance with the 

Health and Safety Plan.  Investigation derived waste such as nitrile gloves and used 

sample tubing will be disposed of in accordance with solid waste rules. Liquid wastes 

will be stored on-site and properly disposed after the analytical data is used to 

characterize the waste for disposal. 
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3.4.4.1 Low Flow Purging with Peristaltic Pump or Dedicated Bladder Pump 

Equipment Set Up - Monitor wells at the Edgecombe County landfill will be equipped 

with dedicated down-hole sample tubing.  The flexible Teflon®-lined tubing section will 

be inserted into each well so that the end of the tubing is located approximately mid-point 

of the saturated section of the well screen.  The tubing will be Teflon®-lined polyethylene 

or Teflon®-lined PVC material with an approximate outside diameter of 0.375 inches.  

The tubing will be dedicated to the well and remain in the well between sampling events. 

This tubing has been approved by the DWM for sites using dedicated sampling pumps. 

 

The flexible Teflon®-lined tubing will be attached to a short length of new flexible 

peristaltic pump tubing made of silicon, or other non-reactive tubing designed for use 

with peristaltic pumps and compatible with the constituents that may be present in 

groundwater.  A new section of flexible tubing will be used one time at each well.  

Flexible tubing will not be reused between wells or subsequent sample events.  A 

variable-speed peristaltic pump will be used that is capable of generating flow rates less 

than 100 milliliters per minute. 

 

Purge Method - The following low flow purging technique will be employed.  The 

stagnant water in the tubing from the previous sampling event will be removed by 

operating the pump to remove a minimum of one discharge tubing volume.  This is 

estimated to be approximately 200 ml.  It is recommended that the initial purge water be 

discharged to a container to bypass the flow cell and multi meter to avoid fowling with 

sediment. Once the initial sediment load in the purge water is cleared, then attach flow to 

the cell for monitoring.  The pump will be operated at a low flow rate during purging.  

This rate will be less than the well recovery rate and in no case will exceed 500 ml/min.  

Also, the purge rate will be low enough that recharge water does not become excessively 

agitated or that colloids are drawn into the well bore.  The recovery rate of the well will 

be evaluated during pumping with the use of a decontaminated water level probe. 

 

Water levels should be measured in the well during well purging to determine drawdown 

of water within the well.  The pumping rate should be adjusted in the well to reduce or 

negate drawdown in the well.  If water levels are drawn down, the stagnant water portion 

of the water column can become mixed. If this occurs, a modified low flow method 

should be employed.  

 

Water should be purged from the screened interval of the well at a flow rate ≤0.10 

liter/minute. If large volumes of groundwater are needed for analyses, sampling time can 

be increased while pumping at low flow rates, or if well yield is adequate, the flow rate 

may be increased to ≤1.0 liter/min.   

 

Representative Sample Volumes - When purging a well that has the pump intake within 

a fully submerged well screen, and drawdown of water within the well does not cause 

mixing of the stagnant water column of the well, the following volumes will removed: 

 

 A minimum of one (1) volume of the pump, associated tubing and flow 

cell (if used) prior to collecting measurements of the field parameters.  
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 Field parameter measurements should be taken no sooner than two (2) to 

three (3) minutes apart.  

 At least three (3) volumes of the pump, associated tubing and flow cell (if 

used) should be purged prior to collecting a sample.  

 

Modified Low Flow Sample Volumes - If water levels are drawn down, and it is 

suspected that the stagnant water portion of the well has become mixed with 

representative samples from the natural formation, the following well volumes will be 

removed: 

 A minimum of one (1) equivalent well volume is removed prior to 

measuring the indicator parameters.   

 Field parameter measurements should be taken no sooner than two (2) to 

three (3) minutes apart. 

 

Indicator parameters are recorded until stabilization is achieved (Section 3.4.5) and 

samples are collected (Section 3.4.6). 

3.4.4.2 Purging with a Bailer  

Hand bailing will be performed if low flow techniques are unsuccessful.  The following 

technique will be employed if the samples are collected from a groundwater monitor well 

which is not equipped with a dedicated bladder pump, if the pump malfunctions, or if no 

operable peristaltic pump is available. First remove any dedicated sample tubing or 

equipment from the well and allow the well time for the water level to equilibrate.  Using 

a decontaminated water level meter and either decontaminated or new stainless steel, 

Teflon®, PVC, or polyethylene bailer (re-usable or disposable), the following procedures 

will be performed.   

 

Water level measurements will be performed to determine the static groundwater 

elevations and to calculate the volume of standing water in the well.  All depth and water-

level measurements will be referenced to the top of the well casing (inner PVC casing) 

and recorded to the nearest one-hundredth of a foot.  Total well depth (if unknown) and 

water level measurements will be made with an electronic measuring device graduated in 

feet to the nearest ±0.01 feet. The depth and water level are used to determine that the 

well has not filled with silt and to calculate the volume of standing well water.  The 

volume of well water (in gallons) is calculated using the following equation: 

 

V = h x πr
2
 X (7.48052 gal/ft

3
) 

where V = volume of standing water (gallons) 

h = height of standing water (feet) = casing depth - water level 

r = radius of well casing (feet) 

 

The well depth, water level measurement, and calculated well volume will be recorded in 

a dedicated field book or sample collection form.  After the water level measurements are 

made, a minimum of three (3) well casing volumes of groundwater will be purged from 

the wells.  If the well is purged dry before the three casing volumes are removed, the well 
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will be allowed to recover to within 90 percent of its original level within 24 hours before 

sampling without additional bailing.   

3.4.5 Field Parameter Measurements  

During groundwater purging activities, the well effluent will be sampled and field 

parameters including temperature, specific conductance, dissolved oxygen (DO), 

turbidity, or pH of the groundwater will be measured and recorded after each a volume of 

groundwater is purged based on the purge method described in Section 3.4.4.2.  

 

A multi-parameter water quality monitoring instrument will be used to measure field 

indicator parameters for establishing representative groundwater.  These instruments 

should be calibrated with reference standards prior to and after each sampling day or in 

accordance with the manufacturer’s specifications.  Calibration results will be recorded in 

the field book or sample data collection form.   

 

Field measurements of chemical parameters will be taken to indicate when purging is 

complete and sampling may begin.  The measurements may be made periodically in 

accordance with the purge volumes indicated in Section 3.4.4.2, or preferably on a 

continuous basis using a multi-parameter probe installed in a flow cell connected to the 

outlet of the well pump.  If a flow through cell is not used, purge water may be poured 

into a separate container and used to measure field parameters while sampling. This 

container shall not be used to fill or store record sample containers or duplicate sample 

containers.  After the static water in the sampling equipment or well is removed by 

pumping/bailing, then pumping/bailing and monitoring continues until the chemical 

parameters have stabilized.  

 

The following criteria define stabilization: 

 

Temperature: ± 0.2° C 

pH:  ± 0.2 Standard pH Units 

Conductivity:  ± 5% of prior reading 

Dissolved Oxygen:  ± 10% of prior reading or ± 0.2 mg/L, whichever is greater 

Turbidity:  ± 10% prior reading or ± 10 NTUs, whichever is greater 

3.4.6 Sample Collection 

Samples should be collected immediately after purging is complete.  The time period 

between completing the purge and sampling should not exceed six hours.  If sample 

collection does not occur within one hour of purging completion, re-measure the five 

field parameters: temperature, pH, specific conductance, dissolved oxygen and turbidity, 

just prior to collecting the sample.  If the measured values are not within 10 percent of the 

previous measurements, re-purge the well.  The exception is wells which have been 

purged dry.  

 

Sampling personnel will wear clean, disposable, non-powdered nitrile gloves during 

sample collection for each well. Unless field conditions justify other sampling regimens, 

samples will be collected in the following order: 
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1. Volatile Organics and Volatile Inorganics 

2. Extractable Organics [semi-volatile organics (SVOCs), organochlorine pesticides 

and PCBs], Petroleum Hydrocarbons, Aggregate Organics and Oil and Grease 

3. Total Metals 

4. Inorganic Non-metallic, Physical and Aggregate Properties 

5. Biological and Microbiological Parameters 

 

If groundwater samples for metal analysis have a turbidity ≤ 10 NTU, the sample is 

collected and preserved.  If turbidity is > 10 NTU, an additional sample may be collected 

for dissolved metals to be run separately by the laboratory if a metal is detected above 

groundwater protection standards.  Samples collected for dissolved phase metals analysis 

will be field filtered.  The results of the dissolved phase analysis may indicate the 

occurrence of the suspect metal is a result of high turbidity within the unfiltered sample. 

 

Samples collected for volatile organics analysis will be poured slowly into glass 40-ml 

VOC containers fitted with Teflon® caps.  The containers will be filled to the top to 

eliminate headspace or air bubbles.  Samples collected for metals analysis will be 

collected in polyethylene containers.  The containers are most often plastic bottles 

containing a small volume of nitric acid preservative.  Samples collected for SVOC 

analysis will be collected following collection of the inorganic compounds.  Generally the 

SVOCs are collected in unpreserved one liter amber bottles.  These bottles should be 

rinsed prior to filling.   

3.4.6.1 Sample Collection with a Peristaltic or Bladder Pump 

For wells sampled using a peristaltic pump or dedicated bladder pump, the pump and 

sample tubing will be compatible to chemical constituents likely present at the site.  

During sample collection with the peristaltic or dedicated bladder pump, the sample 

containers will be filled directly from the discharge tubing into the sample container 

without the tubing contacting the well's outer casing, multi-meter flow-through cell, 

container used to monitor purge parameters (when a flow-through cell is not used) sample 

bottle, or the ground.  The sample will be handled in a way to minimize aeration.  The 

discharge will be regulated so that the sample will be delivered at a slow rate of 

approximately 100 to 300 ml/min directly into the sampling container with minimal 

turbulence, aeration, or volatilization.  The pump will be operated at a low flow rate until 

each container has been filled.  For the volatile organic containers, no air bubbles or 

"head-space" will be allowed in the containers.  Following sampling, filled sample 

containers will be labeled and placed in an insulated cooler with ice. 

3.4.6.2 Sampling with a Bailer  

During sample collection with a bailer, the bailer will be slowly lowered into the water 

column until full, then slowly retrieved.  The sample containers will be filled by slowly 

pouring the groundwater from the bailer directly into the sample container without the 

bailer contacting the well's outer casing, sample bottle, or the ground.  The sample will be 

handled in a way to minimize aeration.  For the volatile organic containers, no air bubbles 

or "head-space" will be allowed in the containers.  No more than two sample containers 



Water Quality Monitoring Plan Revised August 2014 

Edgecombe County Landfill, Tarboro, NC S&ME Job No. 1054-13-277A 

 

28 

per bail should be filled.  Following sampling, filled sample containers will be labeled 

and placed in an insulated cooler with wet ice.  The bailers will be properly disposed of 

following sampling.  Field cleaning and re-use of bailers is not recommended.  A new 

disposable bailer is required for each monitoring well. 

3.5 Sampling Surface Water/Leachate/Condensate  

The following sampling procedures are referenced from "EPA Standard Operating 

Procedures" and "North Carolina Water Quality Monitoring Guidance Document for 

Solid Waste Facilities", (NCDENR, 1987) and Solid Waste Section Guidelines for 

Groundwater, Soil, and Surface Water Sampling (NCDENR, April 2008).  As previously 

described, surface water samples are currently collected from Jerry’s Creek at the 

Edgecombe County Landfill.  The following surface water sampling guidelines should 

apply. 

 

The actual sampling point in the stream or creek will be in an area of minimal turbulence 

and aeration.  The sampling point will not be located at a constriction (where creek 

narrows), immediately upstream or downstream of a confluence with a tributary, nor 

immediately upstream or downstream of any significant structure in the creek that may 

result in turbulence.  To the extent possible, a single grab sample will be taken at mid-

depth, at the center of the channel, in an area that exhibits the greatest degree of cross-

sectional homogeneity.   

 

Surface water samples will be collected in decontaminated open top Teflon®, or stainless 

steel containers, or collected directly into laboratory supplied sample bottles.  Sampling 

activities for surface water, condensate, or leachate (if necessary) will consist of the 

following steps: 

 

 Equipment Decontamination (where applicable) 

 Staff gauge reading 

 Sample collection 

 Field measurements 

 Filling sample containers 

 

If a staff gauge is installed at the sample location, the surface water level to the nearest 

0.01 foot will be recorded in the field book or field sampling forms. To the extent 

possible, leachate/condensate should be sampled simultaneously during the regular 

semiannual sampling event.  A single grab sample shall be taken at mid-depth, at the 

center of the water column, in an area that exhibits the greatest degree of cross-sectional 

homogeneity.  Direct dipping of the sample container into the surface water body, stream, 

sump, basin, or structure is the most desirable method of collection, but a laboratory 

cleaned container, decontaminated Teflon® bailer or dipper may be used.  The sample 

container should be rinsed with the water to be sampled prior to filling the container, 

unless preservatives have been added.  The sample container, bailer or dipper shall be 

lowered to the desired depth in the surface water body, stream, sump, basin, or structure 

and the sampling device or container removed. Care should be taken to not allow 

sediment or other debris to enter the sample container.  If the liquid level is not deep 
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enough to submerse the sample container in the water, a temporary depression in the 

basin, sump, or outfall bottom, may be created and used to collect the sample.  After the 

sample has been collected, the sample container should be lifted from the water, or if the 

sample container is not used to collect the sample, the sample will be poured directly into 

the sample container minimizing aeration and turbulent flow during the fluid transfer.  

The containers for volatile organic samples shall be filled to the top without bubbles or 

headspace.  The containers should be placed in protective cooler with wet ice for 

shipping. 

3.6 Field Reporting Requirements 

The sample collector will record all pertinent information regarding the purging and 

sampling of monitoring wells or surface water samples in a field book or sample 

collection data form.  The field data will be recorded and retained in the operating record 

files.  The data will also be submitted to the appropriate State agencies.  The information 

will include at a minimum the following: 

 

1. Well identification number; 

2. Well depth; casing inside diameter, casing volume; 

3. Static water level depth and measurement technique measured from top of 

casing to the water surface; 

4. Presence of immiscible layers and detection method; 

5. Well yield – high or low; 

6. Purge volume or pumping rate and the time that purging was initiated and 

completed; 

7. Sample identification numbers;  

8. Well evacuation procedure/equipment; 

9. Sample withdrawal p4ocedure/equipment; 

10. Sampling date and time collected; 

11. Sample volume, container type, and preservatives added to the sample; 

12. Identification of replicates or blind duplicates; 

13. Preservative(s) used;  

14. Parameters requested for analysis, reason for sampling; 

15. Field analysis data and methods (ie. pH, temperature, specific conductance 

(conductivity), DO, and nephelometric turbidity; 

16. Sample distribution and transporter;  

17. Field sample observations, i.e., color, odor;  

18. Name of Collector; 

19. Weather conditions at the time of sampling (wind, air temperature); 

20. Site name and location; 

3.7 Sample Storage and Transport 

3.7.1 Sample Containers and Preservative   

All sample containers supplied for the collection of groundwater samples by the 

laboratory are new, pre-cleaned as approved by EPA procedures appropriate for the 

parameters of interest.  Sample containers are kept closed until used.  The laboratory 
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performing the analyses will supply all necessary coolers, pre-cleaned containers marked 

with accurate tare weights on pre-weighed sample containers, trip blanks, chemical 

preservatives, labels, custody seals, and chain-of-custody and shipping forms.  Adequate 

instructions to the laboratory will be given in advance of each monitoring event.  Details 

concerning any changes to the monitoring plan and/or procedures will be given to the 

laboratory in writing prior to the field sampling personnel arriving on the site.  A specific 

contact person will be established at both the facility and contract laboratory for 

communication between the two parties.  Sample containers need to be constructed of a 

material compatible and non-reactive with the material it is to contain.  A complete set of 

new or pre-cleaned and pre-labeled sample bottles supplied by the contract laboratory for 

the well to be sampled will be removed from the cooler. A groundwater sample from a 

decontaminated bailer or new or disposable, stainless steel, PVC, or Teflon® bailer or 

tubing from a dedicated well pump will be poured into a fresh container.  Preservatives 

will be added as necessary (in accordance with EPA Methods SW- 846) to the sample 

bottles either by the laboratory or in the field immediately prior to sampling.  One trip 

blank prepared by the laboratory will be analyzed for each sampling event. 

 

In special circumstances when the facility must obtain its own containers, these 

containers shall be purchased from local container distributors with the exception of the 

septum vials and PTFE (e.g. Teflon®) lined caps required for organic analyses which are 

available from laboratory supply companies.  Metal lids shall not be utilized for any 

sample containers. 

3.7.2 Sample Labeling 

Sample containers are labeled and organized prior to field activities as part of the pre-

sampling staging process.  As samples are collected, the sampling personnel will write the 

following information directly on the label:  

 

1. sample identification,  

2. sampling date and time, and  

3. initials of sample collector.   

4. analysis requested 

5. preservative(s), if any 

6. project/site name, and 

7. any other pertinent information for sample identification. 

 

This information is also recorded in the field book or sample data form and on the chain 

of custody (COC) record. 

3.7.3 Chain-of-Custody and Sample Transportation Requirements 

Chain-of-custody procedures will be used to establish documentation tracing sample 

possession from the time of sample collection until completion of analysis.  The chain of 

custody will be used by the field personnel responsible for ensuring integrity of the 

samples from the time of collection to shipment to the laboratory.  The laboratory will not 

proceed with sample analysis without a correctly prepared chain-of-custody form.  The 
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laboratory will be responsible for maintaining custody of the samples from the time of 

receipt to their disposal.   

3.7.3.1 Chain of Custody Form 

The chain-of-custody form will include the following: 

 

 Sample identification number 

 Signature of collector (sampling personnel) 

 Date and time of sample collection 

 Identification of well 

 Sample type (e.g., groundwater, immiscible layer) 

 Number of containers 

 Preservative used 

 Parameters requested for analysis 

 Preservative used 

 Unique identification for each sample 

 Signature of each person that has maintained possession of the samples 

 Inclusive date and time of possession 

 Air Bill Number, if the samples are shipped by common carrier 

3.7.3.2 Sample Custody, Shipment and Laboratory Receipt 

For the purpose of these procedures, a sample is considered in custody if it is:  

 

 In actual possession of the responsible person; 

 In view, after being in physical possession; 

 Locked so that no one can tamper with it, after having been in physical custody; or 

in a secured area, restricted to authorized personnel.   

 

All samples are maintained in the custody of the sampling crew during the sampling 

event.  At the end of each sampling day and prior to the transfer of the samples off-site, 

chain-of-custody entries are completed on the COC for all samples.  Upon transfer of 

custody, the chain-of-custody form is signed by a sampling crew member, including the 

date and time.  All chain-of-custody forms received by the laboratory(s) are signed and 

dated by the respective Supervising Scientist(s) or their designee, or the laboratory sample 

custodian (at vendor labs) immediately following receipt by the laboratory.  The analysts 

at the laboratory(s) maintain a sample-tracking record that will follow each sample 

through all stages of laboratory processing.  The sample tracking records show the date of 

sample extraction or preparation, and analysis.  These records are used to determine 

compliance with holding time limits during lab audits and data validation.   

3.7.4 Laboratory Analytical Parameters 

Laboratory analysis parameters listed in Table 5 represent compound detections that will 

be monitored on a semiannual schedule.  The parameters that will be tested at each 

location will include the Appendix I list of volatile organic and inorganic constituents in 

40 CFR Part 258.  This list will be verified and updated if new constituents are detected.  

The groundwater quality monitoring data will be compared to the North Carolina 
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Groundwater Standards, 15A NCAC 2L 0202, or NCDENR DWM Groundwater 

Protection Standards, where applicable.  Sample analyses will be performed by a 

NCDENR "certified" laboratory.  All data will be subjected to quality assurance and 

quality control protocols per NCDENR.  Only analytical methods that are acceptable to 

NCDENR DWM will be used by the laboratory.  Analysis must achieve Solid Waste 

Section levels (SWSLs) and Method detection Levels (MDLs) per the memo dated 

February 2007 distributed by the Solid Waste Section.   

 

If one or more constituent concentration from Detection Monitoring is reported with a 

statistically significant increase in concentration over background of the list of Appendix 

I constituents, or if the detection is a violation of the North Carolina Ground Water 

Quality Standards, the owner or operator shall within 14 days of this finding report to the 

Division and place a notice in the operating record indicating which constituents have 

shown statistically significant changes from background levels. The owner/operator may 

demonstrate that the source was other than a MSWLF unit caused the contamination or 

that the detection resulted from sampling error, analysis, statistical evaluation or natural 

variation in groundwater quality per .1633(c)(3). Assessment Monitoring is required 

within 90 days of triggering an assessment monitoring program and annually thereafter 

when the contamination is found to result from the MSWLF unit.  The Assessment 

Monitoring Program includes monitoring for constituents listed in Appendix II of 40 CFR 

Part 258. 

3.8 Quality Control 

3.8.1 Contamination Prevention 

Personnel should take special effort to prevent cross contamination or environmental 

contamination when collecting samples. 

 

 If possible, collect samples from the least contaminated sampling location (or 

background sampling location, if applicable) to the most contaminated sampling 

location. 

 Collect the ambient or background samples first, and store them in separate ice 

chests or separate shipping containers within the same ice chest. 

 Collect samples in flowing water at designated locations from upstream to 

downstream. 

 

Do not store or ship highly contaminated samples or samples suspect of containing high 

concentrations of contaminants in the same ice chest or shipping containers with other 

environmental samples. 

 

 Isolate sample containers by sealing them in separate, untreated plastic bags 

immediately after collecting, preserving, labeling, etc. 

 Use a clean, untreated plastic bag to line the ice chest or shipping container. 

 

The sampling equipment should be thoroughly decontaminated and transported in a 

manner that does not allow it to become contaminated.  Arrangements should be made 
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ahead of time to decontaminate any sampling or measuring equipment that will be reused 

when taking samples from more than one well.  Field decontamination of sampling 

equipment will be necessary before sampling each well to minimize the risk of cross 

contamination.  Decontamination procedures should be included in reports as necessary. 

Certified pre-cleaned sampling equipment and containers may be used.  When collecting 

aqueous samples, rinse the sample collection equipment or sample container with a 

portion of the sampled water before taking the actual sample.  Sample containers do not 

need to be rinsed in the case of containers with pre-measured preservatives.  

 

Place all fuel-powered equipment away from, and downwind of, any site activities (e.g., 

purging, sampling, decontamination). 

 

 If field conditions preclude such placement, place the fuel source(s) as far away as 

possible from the sampling activities and describe the conditions in the field 

notes. 

 Handle fuel (i.e., filling vehicles and equipment) prior to the sampling day. If such 

activities must be performed during sampling, the personnel must wear disposable 

gloves. 

 Dispense all fuels downwind. Dispose of gloves well away from the sampling 

activities. 

3.8.2 Quality Control Samples 

Trip Blank - A trip blank will be prepared for each sample event to evaluate possible 

sample contamination that may occur during transport to and from the site.  Trip blanks 

will be prepared by the laboratory and will accompany the sample containers from the 

laboratory to the field.  The trip blank will be labeled and remain unopened throughout 

the duration of the field activities and subsequent shipment of the filled containers back 

to the laboratory.  Trip blanks will be analyzed for the Appendix I or the expanded 

Appendix II volatile compound list using EPA Method 8260, depending on the sample 

analysis requirements. 

 

Equipment Blank - To evaluate the effectiveness of the decontamination process and/or 

influence from new equipment and PPE used during sampling on the samples. The 

equipment rinse blank will be prepared during each sampling event by pumping 

laboratory-supplied deionized water through a new piece of silicone pump tubing, across 

the probe of the water level meter, across sample gloves into a second empty laboratory-

supplied sample container.  In the case where a bailer or dedicated pump is used to collect 

the samples, the equipment rinse blank will be prepared by pouring laboratory-supplied 

deionized water directly into the sampling equipment and then transferring the water 

directly into the laboratory-supplied containers.  One equipment blank will be collected 

for each sampling event.  The equipment blank will be analyzed for the each Appendix I 

and/or Appendix II parameter of the record samples. 

 

Field Duplicate - One duplicate sample will be analyzed for each parameter as the record 

samples for each sampling event.  At least one duplicate sample will be collected during 

each sampling event.  The sampling personnel will select a sampling location at random 
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in the field and the location will be identified in the logbook.  When the selected location 

is sampled, an additional set of sample containers will be prepared and labeled with the 

sample location listed as “duplicate”.  The sampling date will be recorded on the 

container and chain-of-custody form, but not the time of sample collection.  The time of 

duplicate sample collection will be noted in the field book.  Sample containers for the 

record and duplicate sample will be filled at the same time, alternately, to maximize the 

reproducibility of analyses between the record and duplicate sample containers. 

 

The filled sample bottles will be securely placed into a pre-cleaned cooler with ice and a 

completed chain-of-custody form prior to shipping to a laboratory for analysis.  The 

insulated cooler or shipping container will be secured with tape if shipped to the 

laboratory by means other than hand delivery.  Upon completion of sampling, the well 

will be capped and secured. 

3.8.3 Sample Storage and Transport 

Sample labels will be attached to each sample bottle.  The sample labels will be used to 

identify the sample location, date and time of collection, sample collector, parameters to 

be analyzed, and type of preservation.  A security seal will be placed on the insulated 

cooler or the taped shipping container to insure the samples are not disturbed during 

transportation when shipped by means other than hand delivery. 

3.8.4 Chain-of-Custody and Analysis Request Forms 

A chain-of-custody record will be kept for each sample, and will be filled out at the time 

of sample collection. Information contained on a chain-of-custody record generally 

matches the requirements of EPA’s RCRA Technical Enforcement Guidance Document 

(TEGD). A sample analysis request sheet will also be filled out at the time of sample 

collection. Information for the sample request sheet can be incorporated in the chain-of-

custody record. 

3.8.5 Laboratory Activities 

A laboratory logbook(s) will be maintained by the laboratory for tracking the storage, 

processing and analysis of each sample.  The laboratory logbook will contain information 

on sample storage location; preparation techniques, such as digestion or extraction 

methods; instrumentation used for sample analysis; results of routine QC samples for 

each batch of samples analyzed; and dates, times, and personnel performing each 

processing and analysis step. 

 

In addition to a laboratory log book and chain-of-custody, laboratory measures used to 

ensure the acceptability of analytical results include the use of calibration blanks, 

calibration verification standards, sample spikes, surrogate spikes, and laboratory 

replicates.  Results of analyses on these quality control measures will be reported with the 

results of the record sample analyses.  The quality control samples (calibration blanks and 

control standards, sample spikes, surrogate spikes, and laboratory replicates) will be 

analyzed at a minimum frequency of one per 20 samples, or one per analytical batch, 

whichever frequency is greater. 
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4.0 DATA EVALUATION AND REPORTING 

As referenced in the North Carolina Solid Waste Management Rules (15A NCAC 13B, 

Section .0600), solid waste management facilities are required to provide such 

groundwater monitoring capability as the NCDENR determines to be necessary to detect 

the effects of the facility on the groundwater in the area.  Upon completion of field 

sampling activities and receipt of laboratory analysis, data should be compiled and 

reviewed for quality and accuracy with the objective of identifying if a release has 

occurred from the landfill into the uppermost aquifer.   

4.1 Validation of Field Data Package 

The field data package includes all of the field records and measurements developed by 

the sampling team personnel.  The field data package validation procedure consists of:  

 

 A review of field data contained on the Groundwater Monitoring Data Sheets for 

completeness. 

 Verification that equipment blanks, field blanks, and trip blanks were properly 

prepared, identified, and analyzed. 

 A check of the Field Sampling Calibration Form for equipment calibration and 

instrument condition. 

 A review of the chain-of-custody Record for proper completion, signatures of 

field personnel and the laboratory sample custodian, and dates, and for 

verification that the correct analyses were specified. 

4.2 Detection Monitoring 

Detection monitoring and the associated sampling and analysis are performed to provide 

an accurate representation of groundwater quality in the upgradient (background) and 

downgradient (compliance) locations.  Detection Monitoring includes analysis of 

background and compliance monitor locations for Appendix I list of volatile organic and 

inorganic constituents in 40 CFR Part 258.  A complete list of all Appendix I 

Constituents is included in Table 6. Constituent concentrations detected in the 

compliance monitoring data under the Detection Monitoring Program will be compared 

to NCAC 2L Groundwater Standards (2L Standards) to see if any concentrations are 

above 2L Standards, and will be analyzed statistically to determine if a release has 

occurred based on background and compliance point results.   

4.3 Statistical Analysis 

The statistical methods used to analyze the data will be those outlined in EPA’s Statistical 

Analysis of Groundwater Monitoring Data at RCRA Facilities, Addendum to Interim 

Final Guidance (July 1992) which has been adopted by the North Carolina Department of 

Environment and Natural Resources Solid Waste Management Guidelines 15A NCAC 

13B.1632.  The statistical method chosen to evaluate ground-water monitoring data will 

comply with the standards outlined in 15A NCAC 13B Part .1632. The statistical analysis 

is performed to determine if a statistically significant increase over background values has 

occurred in any of the downgradient compliance monitoring points.   
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If a new monitor well is added to the water quality monitoring network, a statistical 

analysis will be applied after the completion of four baseline sampling events for the 

newly established groundwater quality monitoring network.  If through the statistical 

analysis it is determined there is a statistically significant increase over background 

values at any water quality monitor well, a report detailing the findings will be submitted 

to the NCDENR - Solid Waste Section within 14 days of completing the statistical 

analysis. 

 

Prior to determining the appropriate statistical method to use for Detection Monitoring 

data, the distribution of the compliance data set will be evaluated.  The appropriate 

statistical method will be chosen based on the distribution of the compliance data set.  All 

analytical reports will be completed with referenced analytical methodologies, QA/QC 

documentation, field logs, analysis request forms, chain-of-custody forms, and parameter 

concentrations.   

 

The groundwater analytical results will be evaluated to determine if statistically 

significant evidence of contamination exists between the "background" (upgradient) well 

samples and the "compliance" (downgradient) well samples.  Statistics will be applied on 

well locations that have four or more data points to analyze.  One or more of the 

following statistical tests will be used: 

 

 Shapiro-Wilk Normality Tests 

 Shapiro-Francia Normality Tests 

 Parametric analysis of variance using comparison of mean values. 

 Parametric analysis of variance using comparison of median values. 

 Parametric or Non-parametric Tolerance Intervals. 

 Parametric or Non-parametric Prediction Intervals. 

 Control chart approach. 

 An alternative chosen by the operator and acceptable to the Division. 

 

A determination will be made whether or not there is a statistically significant increase 

over background values for each analytical parameter.  Within 14 days of completing the 

statistical analysis for the analytical data, the operator will submit a report to the Division. 

The report will include field observations relating to condition of monitoring wells, field 

data, statistical analysis, sampling methodologies, chain-of-custody records, QC/QA data, 

information on groundwater flow direction, groundwater flow rate calculations, effective 

porosity of formation materials (at screened interval), constituents that exceed the 

statistically computed Upper Limits for each well and any other pertinent information 

related to the sampling event. 

 

If there is a statistically significant increase over the background levels or an exceedance 

of state 2L Standards for any constituent on the specific parameter suite being analyzed, 

the well(s) will be re-sampled within the compliance period (prior to the next routine 

monitoring event) to verify the water quality data.  If the additional data support the 

conclusion of a statistical increase in compliance well(s) is verified the following will be 

performed: 
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 Report to the Division and place a notice in the operating record within 14 days of 

finding indicating the constituents exceeding background levels; and, either 

 

 Demonstrate that either a source other than the landfill unit caused contamination 

or that an error in sampling, analysis or evaluation occurred; or  

 

 Establish an Assessment Monitoring Program meeting the requirements of Rule 

15A NCAC, 13B Part .1634 of within 90 days that includes sampling of all 

detection monitoring wells for Appendix II (EPA, Subtitle D Regulations) 

constituents. 

4.4 Assessment Monitoring 

If a statistically significant increase in constituent concentrations in the compliance 

well(s) confirm a release from the MSWLF unit, then within 90 days following the 

confirmation of a statistically significant increase an Assessment Monitoring Program 

will be implemented.  The assessment monitoring will be designed to meet the 

requirements of 15A NCAC - 13B Part .1633.  The program will be designed to assess 

the rate and extent of migration of leachate in the groundwater.  Within 90 days after the 

Assessment Monitoring Program is triggered, additional groundwater samples will be 

collected from the compliance (downgradient) wells and analyzed for constituents in 

Appendix II of 40 CFR Part 258.  A complete list of all Appendix II Constituents is 

included in Table 7. Following analysis of these samples, both background and 

compliance wells will be re-sampled and analyzed for any Appendix II constituents 

detected in the down-gradient wells.  Four independent samples will be collected from 

each monitoring well and analyzed to establish a baseline for the new constituents. 

 

The background concentration, as defined by the up-gradient wells, will be established for 

each of the Appendix II constituents detected from the samples.  Background to 

compliance well concentrations will be statistically tested using the methods outlined in 

Section 4.2 of this document.  Groundwater protection standards will also be developed 

for each Appendix II constituent detected in the down-gradient wells.  These standards 

will be based on background levels in the upgradient wells as well as the established 15A 

NCAC 2L groundwater quality standards (2L standard) established by the State of North 

Carolina.  If the constituent does not have a 2L standard, or the background concentration 

exceeds the 2L standard, the protection standard will be based on either the background 

concentration or North Carolina’s published Groundwater Protection Standard for the 

particular constituent. 

 

If the concentrations of all Appendix II constituents are shown to be at or below 

background values using the approved statistical procedures for two consecutive 

sampling events, the owner or operator shall report this information to the DWM, and 

the DWM may give approval to the owner or operator to return to the Detection 

Monitoring Program.  If the concentrations of the Appendix II constituents for the 

compliance wells are statistically higher than the background wells but are below the 2L 

standards or Groundwater Protection Standards (GPS), then assessment monitoring will 
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continue.  Sample frequency for the assessment monitoring will be semi-annual for the 

active life of the facility, or until the Detection Monitoring Program is reinstated, or 

corrective measures are required.  If as a result of the assessment monitoring, it is 

determined that there is a statistically significant increase in concentration for compliance 

wells for constituents under Appendix II on a point comparison basis compared directly 

to the 2L Standard or GPS, NCDENR will be notified within 14 days of this finding.  At 

this point, requirements under §.1635 will be implemented.  Once the appropriate 

corrective measures are approved, a Corrective Action Monitoring program will be 

implemented per 15A NCAC 13B.1635.  A complete list of all Appendix II Constituents 

is included in Table 7. 

4.5 Corrective Action Monitoring 

The NCAC 2L Groundwater Quality Standards (2L Standard) or the Solid Waste Section, 

Groundwater Protection Standard (GWPST) have been exceeded for several target 

constituents in groundwater near the north-northeastern property boundary at the facility.  

The nearest receptor north-northwest of the facility is Jerry’s Creek.  

 

A Nature and Extent Study (NES) and an Assessment of Corrective Measures (ACM) 

were performed to characterize the nature and extent of the release and identify several 

potential solutions or corrective measures which could be implemented to address the 

migration of groundwater contaminants beyond the compliance boundary.   

 

Following meetings for public questions and input, in-situ isolation combined with 

monitored natural attenuation (MNA) were selected to remediate the constituents of 

concern (CoCs).  In-situ isolation was chosen because the site conceptual model indicates 

that water management issues are the primary mechanism for addressing the release and 

migration of the COCs at the landfill.  The in-situ isolation and MNA remedies selected 

at the Edgecombe County Landfill will involve the following: 

 

(1) In-situ Isolation: Upgradient groundwater barrier/containment wall 

(2) In-situ Isolation: Maintain consistent contour with pre-1998 waste area elevations 

(3) In-situ Isolation: Increase slopes over the closed MSW unit 

(4) In-situ Isolation: Stormwater improvement on the western portion of landfill 

(5) Monitored Natural Attenuation (MNA) 

 

Baseline sampling for MNA was conducted in January and July 2010 and January and 

July 2011, however since the corrective measures identified in the CAP have not been 

implemented, new baseline sampling events will need to occur post corrective measures.  

An April 19, 2013 S&ME, on behalf of Edgecombe County, generated a letter to 

NCDENR-DWM documenting the outcome of a meeting between S&ME and NCDENR. 

The letter documents the discussions concerning modifying the SAP as a result of the 

Baseline Sampling and Monitored Natural Attenuation (MNA) Report dated July 2012 

and the meeting between S&ME and NCDENR where the NCDENR approved 

modifications to the SAP, in which geochemical parameters are to be temporarily 

discontinued until corrective measures detailed in the CAP are implemented.  Once the 
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corrective measures in the CAP are in place, the revised SAP for MNA and the 

geochemical parameters will be implemented. 

 

Analysis of MNA parameters and groundwater level monitoring have been incorporated 

into the facility’s updated WQMP to evaluate the effectiveness of the remedial measures. 

The monitor well/piezometer locations and parameters used to evaluate MNA are 

summarized in Table 8.  The monitor well network that will be used to evaluate 

groundwater levels at the site are depicted on Figure 2 and include a network of 

background and compliance wells, monitor wells, piezometers that are listed on Table 1 

and surface water locations also listed on Table 8. 

 

Because the MSW remains in place at the waste disposal unit and the MSW is covered by 

daily cover soils and the landfill cap, the proposed remedy is expected to continue for an 

extended period of time.  At some future point, after the achievement of 2L 

Standards/GWPST, the monitoring program will be revised from MNA and into a long-

term maintenance monitoring.  Once the in-situ isolation program is no longer required, 

the effectiveness of the in-situ isolation structures (i.e. barrier walls, monitor wells, 

trenches) will be evaluated to determine if the structures require maintenance and can 

remain in-place or require removal. 

4.6 Report Contents and Submission 

A report shall be submitted to the NCDENR which will include, at a minimum, a 

summary table of the field and laboratory data and a cover letter describing sampling 

methodology and data trends will be submitted to the NCDENR-DWM within 90 days of 

sampling.  The DWM will be notified in the event that vendor lab analyses have not been 

completed within this time frame.  At a minimum the report shall include the following 

information: field observations relating to the condition of the monitoring wells, field 

data, laboratory data, statistical analysis, sampling methodologies, quality assurance and 

quality control data, information on ground-water flow direction, calculations of ground-

water flow rate, for each well any constituents that exceed ground-water standards or 

show a statistically significant increase over background levels, and any other pertinent 

information related to the sampling event. 

 

The report should also include a site topographic map depicting the configuration of the 

landfill pursuant to the permit description. This map should clearly show the permitted 

location of the landfill with respect to the entire property. 

 

All Groundwater Monitoring Data Sheets, Field Calibration Forms, Chain-of-Custody 

Record, Laboratory(s) Quality Assurance data, and Data Validation Checklists, not 

included in the report, should be kept on file and made available to NCDENR upon 

request. 

4.7 Qualifications of Report 

Groundwater monitoring reports will be prepared for the use of Edgecombe County for 

specific application to this project.  The reports will be prepared in accordance with 

generally accepted engineering and hydrogeologic practices for projects of this type by 
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North Carolina licensed professional engineers or geologists.  The findings and 

recommendations contained in these reports will be based on applicable standards of our 

profession (ie. Groundwater Standards, Surface Water Standards, Groundwater Protection 

Standards) at the time these reports will be prepared.  From the DWM memorandum 

dated February 23, 2007, and pursuant to the October 27, 2006, DWM memorandum, 

submit a Solid Waste Section Environmental Monitoring Reporting Form in addition to 

the environmental monitoring data report. This form should be sealed by a geologist or 

engineer licensed in North Carolina if hydrogeologic or geologic calculations, maps, or 

interpretations are included with the report. 
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TABLES 



 Existing Well/Piezometer Construction Details

Water Quality Monitoring Plan

Edgecombe County Landfill

Tarboro, North Carolina

S&ME Project No. 1054-13-277A

Page 1 of  1

Well ID Reason for Well Northing Easting

TOC

ELEV

(FT-MSL)

TOG

ELEV

(FT-MSL)

Protective 

Casing 

Diameter

Protective 

Casing Type

Protective 

Casing Interval

Riser/Screen

Diameter
Riser Type

Riser 

Interval

Grout Type 

(Portland)

Grout 

Interval
Seal Type

Seal 

Interval

Filter 

Pack Type

Filter Pack 

Interval

Screen 

Interval

MW-3B Corrective Measures Analysis/Water Levels 757,035.00 2,424,650.53 81.18 79.01 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.5 ft. Type II Cement 0.0 - 3.5 ft. Hydrated Bentonite 3.5 - 4.5 ft. #2 Sand 4.5 - 21.5 ft. 5.5 - 20.5 ft.

MW-4 Background Analyses/Water Levels 757,264.82 2,425,621.06 68.95 66.77 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 18.0 ft. 3.0 - 18.0 ft.

MW-5 Compliance Analyses/Water Levels 758,410.72 2,425,211.43 53.75 51.89 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 7.0 ft. Type II Cement 0.0 - 4.7 ft. Hydrated Bentonite 4.7 - 6.3 ft. #2 Sand 6.3 - 23.0 ft. 7.0 - 22.0 ft.

MW-5D Water Levels 758,426.83 2,425,215.75 52.08 50.45 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 30.0 ft. Type II Cement 0.0 - 6.0 ft. Hydrated Bentonite 6.0 - 8.0 ft. #2 Sand 8.0 - 40.0 ft. 30.0 - 40.0 ft.

MW-5S Water Levels 758,446.42 2,425,216.28 50.54 47.04 4.0 in. Stick-Up ~3.5 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 3.0 ft. Hydrated Bentonite 3.0 - 4.0 ft. #2 Sand 4.0 - 10.0 ft. 5.0 - 10.0 ft.

MW-6 Compliance Analyses/Water Levels 758,561.81 2,424,535.52 46.29 44.04 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 2.5 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 18.0 ft. 2.5 - 17.5 ft.

MW-7A Corrective Measures Analyses/Water Levels 758,507.52 2,423,684.90 68.43 66.49 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 15.0 ft. Type II Cement 0.0 - 11.0 ft. Hydrated Bentonite 11.0 - 13.0 ft. #2 Sand 13.0 - 25.0 ft. 15.0 - 25.0 ft.

MW-8A Water Levels 757,284.68 2,423,303.30 82.34 79.96 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 10.0 ft. Type II Cement 0.0 - 6.0 ft. Hydrated Bentonite 6.0 - 8.0 ft. #2 Sand 8.0 - 20.0 ft. 10.0 - 20.0 ft.

MW-9 Background Analyses/Water Levels 757,217.12 2,422,945.48 72.41 70.56 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 3.0 ft. #2 Sand 3.0 - 15.0 ft. 5.0 - 15.0 ft.

MW-10 Water Levels 757,012.80 2,423,318.48 75.78 74.21 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 2.0 ft. Type II Cement 0.0 - 0.5 ft. Hydrated Bentonite 0.5 - 1.5 ft. #2 Sand 1.5 - 12.0 ft. 2.0 - 12.0 ft.

MW-12 Compliance Analyses/Water Levels 758,719.269 2,424,158.858 51.24 48.56 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 0.5 ft. Hydrated Bentonite 0.5 - 3.0 ft. #2 Sand 3.0 - 10.5 ft. 5.0 - 10.0 ft.

MW-13 Corrective Measures Analyses/Water Levels 758,368.437 2,424,838.011 54.99 51.99 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 10.0 ft. Type II Cement 0.0 - 6.0 ft. Hydrated Bentonite 6.0 - 7.7 ft. #2 Sand 7.7 - 20.0 ft. 10.0 - 20.0 ft.

MW-14 Corrective Measures Analyses/Water Levels 758,580.141 2,425,115.431 43.88 41.25 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 7.0 ft. Type II Cement 0.0 - 3.7 ft. Hydrated Bentonite 3.7 - 5.0 ft. #2 Sand 5.0 - 12.5 ft. 7.0 - 12.0 ft.

MW-15 Corrective Measures Analyses/Water Levels 758,398.745 2,425,329.020 44.87 42.20 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 6.6 ft. Type II Cement 0.0 - 3.5 ft. Hydrated Bentonite 3.5 - 5.0 ft. #2 Sand 5.0 - 12.0 ft. 6.6 - 11.6 ft.

MW-16 Corrective Measures Analyses/Water Levels 758,421.541 2,425,905.658 46.58 43.73 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 7.0 ft. Type II Cement 0.0 - 5.0 ft. Hydrated Bentonite 5.0 - 6.0 ft. #2 Sand 6.0 - 17.3 ft. 7.0 - 17.0 ft.

GW-1R Methane Gas Monitoring 757,029.14 2,424,642.63 81.08 79.25 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 8.0 ft. 3.0 - 8.0 ft.

GW-2R Methane Gas Monitoring 757,037.57 2,425,099.41 75.72 73.84 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 8.0 ft. 3.0 - 8.0 ft.

GW-3 Methane Gas Monitoring 757,263.55 2,425,617.95 69.00 66.78 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 2.0 ft. Type II Cement 0.0 - 0.5 ft. Hydrated Bentonite 0 #2 Sand 0.5 - 3.0 ft. 2.0 - 3.0 ft.

GW-4 Methane Gas Monitoring 757,480.62 2,425,833.83 69.93 67.88 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 0.5 ft. Hydrated Bentonite 0 #2 Sand 0.5 - 10.0 ft. 5.0 - 10.0 ft.

GW-5 Methane Gas Monitoring 757,932.48 2,425,852.83 65.23 63.16 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 0.5 ft. Hydrated Bentonite 0 #2 Sand 0.5 - 10.0 ft. 5.0 - 10.0 ft.

GW-6 Methane Gas Monitoring 756,992.92 2,424,102.59 79.02 77.38 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 8.0 ft. 3.0 - 8.0 ft.

GW-7 Methane Gas Monitoring 757,013.93 2,423,549.98 75.02 73.41 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 8.0 ft. 3.0 - 8.0 ft.

GW-8 Methane Gas Monitoring 757,000.52 2,422,862.84 79.92 78.08 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 8.0 ft. 3.0 - 8.0 ft.

GW-9 Methane Gas Monitoring 757,579.04 2,423,113.15 72.69 NS 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 8.0 ft. 3.0 - 8.0 ft.

GW-10 Methane Gas Monitoring 758,018.15 2,423,322.02 69.17 67.16 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 8.0 ft. 3.0 - 8.0 ft.

GW-11 Methane Gas Monitoring 758,455.00 2,423,536.98 64.19 62.51 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 3.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.0 ft. #2 Sand 2.0 - 8.0 ft. 3.0 - 8.0 ft.

P-1  Water Levels 757,088.75 2,425,176.72 74.48 72.52 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 10.0 ft. Type II Cement 0-0.5 Hydrated Bentonite 0 #2 Sand 0.5 - 20.0 ft. 10.0 - 20.0 ft.

P-2A  Water Levels 757,183.97 2,424,154.11 83.61 81.44 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 15.0 ft. Type II Cement 0.0 - 11.0 ft. Hydrated Bentonite 11.0 - 13.0 ft. #2 Sand 13.0 - 30.0 ft. 15.0 - 25.0 ft.

P-3A  Water Levels 757,797.19 2,423,482.12 79.77 77.60 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 15.0 ft. Type II Cement 0.0 - 11.0 ft. Hydrated Bentonite 11.0 - 13.0 ft. #2 Sand 13.0 - 25.0 ft. 15.0 - 25.0 ft.

P-12  Water Levels 758,715.746 2,425,310.624 54.15 49.40 4.0 in. Stick-Up ~2 to +2 BGS 1.0 in. Sch 40 PVC 0.0 - 4.17 ft Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 3.17 ft. #2 Sand 3.17 - 9.17 ft. 4.17 - 9.17 ft.

P-15  Water Levels 758,689.738 2,425,858.299 45.16 41.80 4.0 in. Stick-Up ~2 to +2 BGS 1.0 in. Sch 40 PVC 0.0 - 2.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 1.0 ft. #2 Sand 1.0 - 7.0 ft. 2.0 - 7.0 ft.

P-17  Water Levels 758,437.412 2,426,190.771 42.45 40.00 4.0 in. Stick-Up ~2 to +2 BGS 1.0 in. Sch 40 PVC 0.0 - 2.7 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 1.70 ft. #2 Sand 1.7 - 7.7 ft. 2.7 - 7.7 ft.

P-18  Water Levels 758,158.567 2,426,102.144 54.44 51.00 4.0 in. Stick-Up ~2 to +2 BGS 1.0 in. Sch 40 PVC 0.0 - 10.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 9.0 ft. #2 Sand 9.0 - 15.0 ft. 10.0 - 15.0 ft.

P-19  Water Levels 757,756.845 2,426,403.572 58.88 59.00 8.0 in Flush ~0 to .75 BGS 1.0 in. Sch 40 PVC 0.0 - 7.67 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 5.67 ft. #2 Sand 5.67 - 17.67 ft. 7.67 - 17.67 ft.

P-25  Water Levels 757,206.647 2,423,633.029 80.57 77.60 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 3.0 ft. #2 Sand 3.0 - 10.0 ft. 5.0 - 10.0 ft.

P-26  Water Levels 757,554.222 2,423,325.095 80.33 77.20 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 10.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 7.0 ft. #2 Sand 7.0 - 15.0 ft. 10.0 - 15.0 ft.

P-29  Water Levels 757,952.042 2,424,421.307 65.29 62.10 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 2.5 ft. #2 Sand 2.5 - 10.0 ft. 5.0 - 10.0 ft.

P-34  Corrective Measures Analyses/Water Levels 758,455.766 2,425,359.738 44.34 41.30 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 3.0 ft. #2 Sand 3.0 - 10.0 ft. 5.0 - 10.0 ft.

P-35 Water Levels 758,605.177 2,425,152.817 44.50 41.40 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 1.0 ft. Hydrated Bentonite 1.0 - 3.0 ft. #2 Sand 3.0 - 10.0 ft. 5.0 - 10.0 ft.

Notes:

TOC = Top of Casing 

TOG = Top of Ground

FT-MSL = Feet Above Mean Sea Level

BGS = Below Ground Surface

N/A = Not Applicable

NS = Not Surveyed

Monitor wells MW-1A through MW-10 and Gas wells GW-1 through GW-11 surveyed by Spruill & Associates on May 26, 2002.

Spruill & Associates surveyed piezometers P-1 through P-3A on May 26, 2002, P-4 through P-20 in December 2004, and P-21 through P-38 in September 2007.

Well locations shown on Figure 2.

Table 1
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 ft/yr  ft/day ft/min ft/sec m/min m/sec cm/sec

MW-1 Slug Test (1994 Data) Clayey Sandy Silt 15 2.42E+02 6.62E-01 4.60E-04 7.66E-06 1.40E-04 2.34E-06 2.34E-04

MW-2 Slug Test (1994 Data) Sandy Clay 20 1.27E+01 3.48E-02 2.42E-05 4.03E-07 7.37E-06 1.23E-07 1.23E-05

MW-3 Slug Test (1994 Data) Clayey Sandy Silt 15 5.80E+02 1.59E+00 1.10E-03 1.84E-05 3.37E-04 5.61E-06 5.61E-04

MW-4 KAve Clayey Sandy Silt 15 2.36E+02 6.47E-01 4.49E-04 7.49E-06 1.37E-04 2.28E-06 2.28E-04

MW-5D Kave Sandy Clay 20 5.92E+01 1.62E-01 1.13E-04 1.88E-06 3.43E-05 5.72E-07 5.72E-05

MW-7 KAve Silty Sandy Clay 10 5.42E+01 1.48E-01 1.03E-04 1.72E-06 3.14E-05 5.24E-07 5.24E-05

MW-9 KAve Sandy Clay 30 6.81E+00 1.87E-02 1.30E-05 2.16E-07 3.95E-06 6.58E-08 6.58E-06

MW-10 KAve Sandy Clay 30 1.98E+02 5.44E-01 3.77E-04 6.29E-06 1.15E-04 1.92E-06 1.92E-04

P-32 KAve Sandy Clay 30 1.02E+03 2.78E+00 1.93E-03 3.22E-05 5.89E-04 9.81E-06 9.81E-04

P-36 KAve Sandy Clay 30 2.29E+02 6.28E-01 4.36E-04 7.27E-06 1.33E-04 2.22E-06 2.22E-04

P-37 KAve Silty Sandy Clay 35 1.11E+02 3.05E-01 2.12E-04 3.54E-06 6.46E-05 1.08E-06 1.08E-04

Notes:

Porosity values for soil types described from borings for MW-9, MW-10, P-32, P-36 and P-37 from Fetter, C. W., Applied Hydrogeology, 1988. 

Soil Description 

Intersected by Well 

Screen 

Effective Porosity 

(percent)

KAve = Average value of hydraulic conductivity from two or more slug tests on the same well.

S&ME Project No. 1054-13-277A

Well ID

Slug Test Hydraulic Conductivity

Historical hydraulic conductivity and porosity values for monitor wells MW-1, MW-2, and MW-3 are from October 1994 "Initial Baseline Sampling of Groundwater, Edgecombe County Landfill" prepared by 

Law Engineering Company.  

TABLE 2

Falling/Rising Head Test Hydraulic Conductivity

Edgecombe County Landfill - Permit # 33-01

Tarboro, Edgecombe, North Carolina

Water Quality Monitoring Plan 

Hydraulic conductivity values for monitor wells MW-4, MW-5D, MW-9, MW-10, P-32, P-36, and P-37 reported in the NES Report (S&ME, June 25, 2008) determined by S&ME, Inc. from rising or falling head 

test (slug test) data analyzed by Bouwer and Rice Updated Method (1989) using the Aqtesolv software developed by Hydrosolve, Inc.  
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Well Location Groundwater Gradient
Hydraulic Conductivity Values                            

(cm/sec)

Effective Porosity       

(%)

Estimated Velocity        

(ft/yr)

MW-1 (1994 Data) 0.0200 2.34E-04 15 32.08

MW-2  (1994 Data) 0.0200 1.23E-05 20 1.26

MW-3 (1994 Data) 0.0200 5.61E-04 15 77.05

MW-4 0.0200 2.28E-04 15 31.35

MW-5D 0.0200 5.72E-05 20 5.89

MW-7 0.0200 5.24E-05 10 10.79

MW-9 0.0200 6.58E-06 30 0.45

MW-10 0.0200 1.92E-04 30 13.17

P-32 0.0200 9.81E-04 30 67.39

P-36 0.0200 2.22E-04 30 15.22

P-37 0.0200 1.08E-04 35 6.34

Notes:

cm/sec = centimeters per second

ft/yr = feet per year

Table 3

Estimated Groundwater Flow Velocity

Edgecombe County Landfill - Permit # 33-01

S&ME Project No. 1054-13-277A

Water Quality Monitoring Plan 

Porosity values for soil types described from borings for MW-9, MW-10, P-32, P-36 and P-37 from Fetter, C. W., Applied Hydrogeology, 1988.  

Hydraulic conductivity values for monitor wells MW-4, MW-5D, MW-9, MW-10, P-32, P-36, and P-37 reported in the NES Report (S&ME, June 25, 

2008) determined by S&ME, Inc. from rising or falling head test (slug test) data analyzed by Bouwer and Rice Updated Method (1989) using the Aqtesolv 

software developed by Hydrosolve, Inc. 

ESTIMATED GROUNDWATER FLOW RATES AT WELL LOCATIONS

Historical hydraulic conductivity and porosity values for monitor wells MW-1, MW-2, and MW-3 are from October 1994 "Initial Baseline Sampling of 

Groundwater, Edgecombe County Landfill" prepared by Law Engineering Company.  
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Well ID Reason for Well Northing Easting

Protective 

Casing 

Diameter

Protective 

Casing Type

Protective 

Casing 

Interval

Riser/Screen 

Diameter
Riser Type

Riser 

Interval

Grout Type 

(Portland)

Grout 

Interval
Seal Type Seal Interval

Filter 

Pack 

Type

Filter Pack 

Interval

Screen 

Interval

MW-1B
Compliance Well       

(Replace  MW-1A)
2425676.62 758405.22 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0-2.5 ft Type II Cement 0.0-1.0 ft. Bentonite 1.0-2.0 ft. #2 Sand 2.0-18.0 ft. 2.5-17.5 ft.

MW-9A

New Background 

Well (Replace   MW-

9)

2423166.2 757289.68 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 5.0 ft. Type II Cement 0.0 - 1.0 ft. Bentonite 1.0 - 3.0 ft. #2 Sand 3.0 - 15.0 ft. 5.0 - 15.0 ft.

MW-11

New Corrective 

Measures Monitor 

Well                               

(Replace MW-7A)

2423588.49 758564.19 4.0 in. Stick-Up ~2 to +2 BGS 2.0 in. Sch 40 PVC 0.0 - 15.0 ft. Type II Cement 0.0 - 11.0 ft. Bentonite 11.0 -13.0 ft. #2 Sand 13.0 - 25.0 ft. 15.0 - 25.0 ft.

Notes:

BGS = Below Ground Surface

Well locations shown on Figure 2.

Tarboro, North Carolina

S&ME Project No. 1054-13-277A

Table 4

Proposed Well Construction Details

Water Quality Monitoring Plan

Edgecombe County Landfill
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Appendix I 

VOCs and 

Inorganics

MNA 

Parameters

Water 

Levels

MW-1B x x x Compliance Network 

MW-3B x x x Corrective Measures 

MW-4 x x x Background Network 

MW-5 x x x Compliance Network

MW-6 x x x Compliance Network

MW-7A (MW-11) x x x Temporary Compliance Network Corrective Measures 

MW-9 (MW-9A) x x x Background Network Well to be Replaced

MW-12 x x x Compliance Network

MW-13 x x x Temporary Compliance Network Corrective Measures 

MW-14 x x x Temporary Compliance Network Corrective Measures 

MW-15 x x x Temporary Compliance Network Corrective Measures 

MW-16 x x x Temporary Compliance Network Corrective Measures 

Upstream - SW-1 x x Staff Guage in Jerry's Creek Compliance Network

Downstream - SW-2 x x Staff Guage in Jerry's Creek Compliance Network

P-1 x Water Levels, Network

P-2A x Water Levels, Network

P-3A x Water Levels, Network

P-12 x Water Levels, Network

P-15 x Water Levels, Network

P-17 x Water Levels, Network

P-18 x Water Levels, Network

P-19 x Water Levels, Network

P-25 x Water Levels, Network

P-26 x Water Levels, Network

P-29 x Water Levels, Network

P-34 x Water Levels, Network

P-35 x Water Levels, Network

Notes:

Semiannual = Sample frequency will be summer (June/July) and Winter (december/January) approximately six months apart.

VOCs = Volatile Organic Compounds

LEL = Lower Explosive Limit

Well locations shown on Figure 2.

Tarboro, North Carolina

S&ME Project No. 1054-13-277A

Well ID Well/Sample Location Status

Semiannual 

Table 5

Laboratory Parameters and Schedule

Water Quality Monitoring Plan

Edgecombe County Landfill
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 Appendix I Constituent - Common name  CAS Number 

  Antimony 7440-36-0

  Arsenic 7440-38-2

  Barium 7440-39-3

  Beryllium 7440-41-7

  Cadmium 7440-43-9

  Chromium 7440-47-3

  Cobalt 7440-48-4

  Copper 7440-50-8

  Lead 7440-92-1

  Nickel 7440-02-0

  Selenium 7440-49-2

  Silver 7440-22-4

  Thallium 7440-28-0

  Vanadium 7440-62-2

  Zinc 7440-66-6

 Acetone  67-64-1 

  Acrylonitrile  107-13-1 

  Benzene  71-43-2 

  Bromochloromethane  74-97-5 

  Bromodichloromethane  75-27-4 

  Bromoform; Tribromomethane  75-25-2 

  Carbon disulfide  75-15-0 

  Carbon tetrachloride  56-23-5 

  Chlorobenzene  108-90-7 

  Chloroethane; Ethyl chloride  75-00-3 

  Chloroform; Trichloromethane  67-66-3 

  Dibromochloromethane; Chlorodibromomethane  124-48-1 

  1,2-Dibromo-3-chlorpropane; DBCP  96-12-8 

  1,2-Dibromoethane; Ethylene dibromide; EDB  106-93-4 

  o-Dichlorobenzene; 1,2-Dichlorobenzene  95-50-1 

  p-Dichlorobenzene; 1,4-Dichlorobenzene  106-46-7 

  trans-1,4-Dichloro-2-butene  110-57-6 

  1,1-Dichloroethane; Ethylidene chloride  75-34-3 

  1,2-Dichloroethane; Ethlyene dichloride  107-06-2  

  1,1-Dichloroethylene; 1-1-Dichloroethene; Vinylidene chloride  75-35-4 

  cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene  156-59-2 

  trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene  156-60-5 

  1,2-Dichlorpropane; Propylene dichloride  78-87-5 

  cis-1,3-Dichlorpropene  10061-01-5  

  trans-1,3-Dichlorpropene  10061-02-6 

  Ethylbenzene  100-41-4 

  2-hexanone; Methyl butyl ketone  591-78-6 

  Methyl bromide; Bromomethane  74-83-9 

  Methyl chloride; Chloromethane  74-87-3 

  Methylene bromide Dibromomethane  74-95-3 

 Methylene chloride; Dichloromethane  75-09-2 

  Methyl ethyl ketone; MEK; 2-Butanone  78-93-3 

  Methyl iodide; Iodomethane  74-88-4 

  4-Methyl-2-pentanone; Methyl isobutyl isobutyl ketone  108-10-1 

  Styrene  100-42-5 

  1,1,1,2-Tetrachloroethane  630-20-6 

  1,1,2,2-Tetrachloroethane  79-34-5 

  Tetrachloroethylene; Tetracholorethene; Perchloroethylene  127-18-4 

  Toluene  108-88-3 

  1,1,1-Trochlorethane; Methylchloroform  71-55-6 

  1,1,2-Trichloroethane  79-00-5 

  Trichloroethylene; Trichlorethene  79-01-6 

  Trichlorofluoromethane; CFC-11  75-69-4 

  1,2,3-Trichloropropane  96-18-4 

  Vinyl acetate  108-05-4 

  Vinyl chloride  75-01-4 

  Xylenes  1330-20-7 

Permit # 33-01

Water Quality Monitoring Plan

S&ME Project No. 1054-13-277A
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 Constituents for Detection Monitoring  (40 CFR 258, Appendix I) 
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 Appendix II Constituents - Common Name   CAS Number

Acenaphthene   83-32-9  

Acenaphthylene   208-96-8  

Acetone   67-64-1  

Acetonitrile; Methyl cyanide   75-05-8  

Acetophenone   98-86-2  

2-Acetylaminofluorene; 2-AAF   53-96-3  

Acrolein   107-02-8  

Acrylonitrile   107-13-1  

Aldrin   309-00-2  

Allyl chloride   107-05-1  

4-Aminobiphenyl   92-67-1  

Anthracene   120-12-7  

Antimony  7440-36-0

Arsenic  7440-38-2

Barium  7440-39-3

Benzene   71-43-2  

Benzo[a]anthracene; Benzanthracene   56-55-3  

Benzo[b]fluoranthene   205-99-2  

Benzo[k]fluoranthene   207-08-9  

Benzo[ghi]perylene   191-24-2  

Benzo[a]pyrene   50-32-8  

Benyl alcohol   100-51-5  

Beryllium  7440-41-7

alpha-BHC   319-84-6  

beta-BHC   319-85-7  

delta-BHC   319-86-8  

gamma-BHC; Lindane   58-89-9  

Bis(2-chloroethoxy)methane   111-91-1  

Bis(2-chloroethyl)ether; Dichloroethyl ether   111-44-4  

Bis-(2-chlor-1-methyl) ether; 2, 2-Dichloro-  108-60-1  

Notes:

1. Chlordane: This entry includes alpha-chlordane (CAS RN 5103-71-9), beta-chlordane

(CAS RN 5103-74-2), gamma-chlordane (CAS RN 5566-34-7), and constituents of chlordane

(CAS RN 57-74-9 and CAS RN 12789-03-6)

2. Polychlorinated biphenyls (CAS RN 1336-36-3); this category contains congener chemicals, including

constituents of Aroclor-1016 (CAS RN 12674-11-2), Aroclor-1221 (CAS RN 11104-28-2),

Aroclor-1232 (CAS RN 11141-16-5), Aroclor-1242 (CAS RN 53469-21-9), Aroclor-1248

(CAS RN 12672-29-6), Aroclor-1254 (CAS RN 11097-69-1), and Aroclor-1260

(CAS RN 11096-82-5)

3. Toxaphene: This entry includes congener chemicals contained in technical toxaphene

(CAS RN 8001-35-2), ie, chlorinated camphene

4. Xylene (total): This entry includes o-xylene (CAS RN 96-47-6), m- xylene (CAS RN 108-38-3),

p-xylene (CAS RN 106-42-3), and unspecified xylenes (dimethylbenzenes) (CAS RN 1330-20-7)

S&ME Project No. 1054-13-277A

Permit # 33-01

Table 7

 Constituents for Assessment Monitoring  (40 CFR 258, Appendix II) 

Edgecombe County Landfill

Tarboro, North Carolina

Water Quality Monitoring Plan



Page 2 of 6

diisopropyl ether; DCIP See note 6  

Bis(2-ethylhexyl) phthalate   117-81-7  

Bromochloromethane; Chlorobromomethane   74-97-5  

Bromodichloromethane; Dibromochloromethane   75-27-4  

Bromoform; Tribromomethane   75-25-2  

4-Bromophenyl phenyl ether   101-55-3  

Butyl benzyl phthalate; Benzyl butyl phthalate   85-68-7  

Cadmium  7440-43-9

Carbon disulfide   75-15-0  

Carbon tetrachloride   56-23-5  

Chlordane   See NOTE 1  

p-Chloroaniline   106-47-8  

Chlorobenzene   108-90-7  

Chlorobenzilate   510-15-6  

p-Chloro-m-cresol; 4-Chloro-3-methylphenol   59-50-7  

Chloroethane; Ethyl chloride   75-00-3  

Chloroform; Trichloromethane   67-66-3  

2-Chloronaphthalene   91-58-7  

2-Chlorophenol   95-57-8  

4-Chlorophenyl phenyl ether   7005-72-3  

Chloroprene   126-99-8  

Chromium  7440-47-3

Chrysene   218-01-9  

Cobalt   218-01-9  

Copper  7440-50-8

m-Cresol; 3-methylphenol   108-39-4  

o-Cresol; 2-methlphenol   95-48-7  

p-Cresol; 4-methylphenol   106-44-5  

Cyanide   57-12-5  

2,4-D; 2,4-Dichlorophenoxyacetic acid   94-75-7  

4,4-DDD   72-54-8  

4,4-DDE   72-55-9  

4,4-DDT   50-29-3  

Diallate   2303-16-4  

aDibenz[a,h]anthracene   53-70-3  

Dibenzofuran   132-64-9  

Dibromochloromethane; Chlorodibromomethane   124-48-1  

1,2-Dibromo-30chloropropane; DBCP   96-12-8  

1,2-Dibromoethane; Ethylene dibromide; EDB   106-93-4  

Di-n-butyl phthalate   84-74-2  

o-Dichlorobenzene; 1,2-Dichlorobenzene   95-50-1  

m-Dichlorobenzene; 1,3-Dichlorobenzene   541-73-1  

Notes:

1. Chlordane: This entry includes alpha-chlordane (CAS RN 5103-71-9), beta-chlordane

(CAS RN 5103-74-2), gamma-chlordane (CAS RN 5566-34-7), and constituents of chlordane

(CAS RN 57-74-9 and CAS RN 12789-03-6)

2. Polychlorinated biphenyls (CAS RN 1336-36-3); this category contains congener chemicals, including

constituents of Aroclor-1016 (CAS RN 12674-11-2), Aroclor-1221 (CAS RN 11104-28-2),

Aroclor-1232 (CAS RN 11141-16-5), Aroclor-1242 (CAS RN 53469-21-9), Aroclor-1248

(CAS RN 12672-29-6), Aroclor-1254 (CAS RN 11097-69-1), and Aroclor-1260

(CAS RN 11096-82-5)

3. Toxaphene: This entry includes congener chemicals contained in technical toxaphene

(CAS RN 8001-35-2), ie, chlorinated camphene

4. Xylene (total): This entry includes o-xylene (CAS RN 96-47-6), m- xylene (CAS RN 108-38-3),

p-xylene (CAS RN 106-42-3), and unspecified xylenes (dimethylbenzenes) (CAS RN 1330-20-7)

Table 7

 Constituents for Assessment Monitoring  (40 CFR 258, Appendix II) 

Water Quality Monitoring Plan

Edgecombe County Landfill

Tarboro, North Carolina

S&ME Project No. 1054-13-277A

Permit # 33-01



Page 3 of 6

p-Dichlorobenzene; 1,4-Dichlorobenzene   106-46-7  

3,3-Dichlorobenzidine   91-94-1  

trans-1,4-Dichloro-2-butene   110-57-6  

Dichlorodifluoromethane; CFC 12;   75-71-8  

1,1-Dichloroethane chloride   75-34-3  

1,2-Dichloroethane; Ethylene dichloride   107-06-2  

1,1-Dichloroethylene; 1,1-Dichloroethane;   75-35-4  

Vinylidene chloride  75-35-4

cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene   156-59-2  

trans-1,2-Dichloroethylene trans-1,2-Dichloroethene   156-60-5  

2,4-Dichlorophenol   120-83-2  

2,6-Dichlorophenol   87-65-0  

1,2-Dichloropropane; Propylene dichloride   78-87-5  

1,3-Dichloropropane; Trimethylene dichloride   142-28-9  

2,2-Dichloropropane; Isopropylidene chloride   594-20-7  

1,1-Dichloropropene   563-58-6  

cis-1,3-Dichloropropene   10061-01-5  

trans-1,3-Dichloropropene   10061-02-6  

Dieldrin   60-57-1  

Diethyl phthalate   84-66-2  

0,0-Diethyl 0-2-pyrazinyl phosphorothioate; thionazin     297-97-2  

Dimethoate   60-51-5  

p-(Dimethylamino)azobenzene   60-11-7  

7,12-Dimethylbenxz[a]anthracene   57-97-6  

3,3-Dimethylbenzidine   119-93-7  

2,4-Dimethlphenol; m-Xylenol   105-67-9  

Dimethyl phthalate   131-11-3  

m-Dinitrobenzene   99-65-0  

4,6-Dinitro-o-cresol 4,6-Dinitro-2-methylphenol   534-52-1  

2,4-Dinitrophenol   51-28-5  

2,4-Dinitrotoluene   121-14-2  

2,6-Dinitrotoluene   606-20-2  

Dinoseb; DNBP; 2-sec-Butyl-4,6-dinitrophenol   88-85-7  

Di-n-octyl phthalate   117-84-0  

Diphenylamine   122-39-4  

Disulfoton   298-04-4  

Endosulfan I   959-98-8  

Endosulfan II   33213-65-9  

Endodulfan sulfate   1031-07-8  

Endrin   72-20-8  

Endrin aldehyde   7421-93-4  

Ethylbenzene   100-41-4  

Notes:

1. Chlordane: This entry includes alpha-chlordane (CAS RN 5103-71-9), beta-chlordane

(CAS RN 5103-74-2), gamma-chlordane (CAS RN 5566-34-7), and constituents of chlordane

(CAS RN 57-74-9 and CAS RN 12789-03-6)

2. Polychlorinated biphenyls (CAS RN 1336-36-3); this category contains congener chemicals, including

constituents of Aroclor-1016 (CAS RN 12674-11-2), Aroclor-1221 (CAS RN 11104-28-2),

Aroclor-1232 (CAS RN 11141-16-5), Aroclor-1242 (CAS RN 53469-21-9), Aroclor-1248

(CAS RN 12672-29-6), Aroclor-1254 (CAS RN 11097-69-1), and Aroclor-1260

(CAS RN 11096-82-5)

3. Toxaphene: This entry includes congener chemicals contained in technical toxaphene

(CAS RN 8001-35-2), ie, chlorinated camphene

4. Xylene (total): This entry includes o-xylene (CAS RN 96-47-6), m- xylene (CAS RN 108-38-3),

p-xylene (CAS RN 106-42-3), and unspecified xylenes (dimethylbenzenes) (CAS RN 1330-20-7)

Water Quality Monitoring Plan

Edgecombe County Landfill

Tarboro, North Carolina

S&ME Project No. 1054-13-277A

Permit # 33-01

Table 7

 Constituents for Assessment Monitoring  (40 CFR 258, Appendix II) 
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Ethyl methacrylate   97-63-2  

Ethyl methanesulfonate   62-50-0  

Famphur   52-85-7  

Fluoranthene   206-44-0  

Fluorene   86-73-7  

Heptachlor   76-44-8  

Heptachlor epoxide   1024-57-3  

Hexachlorobenzene   118-74-1  

Hexachlorobutadiene   87-68-3  

Hexachlorocyclopentadiene   77-47-4  

Hexachloroethane   67-72-1  

Hexachloropropene   188-71-7  

2-Hexanone; Methyl butyl ketone   591-78-6  

Indenol(1,2,3-cd)pyrene   193-39-5  

Isopbutyl alcohol   78-83-1  

Isodrin   465-73-6  

Isophorone   78-59-1  

Isosafrole   120-58-1  

Kepone   143-50-0  

Lead  7440-92-1

Mercury  7434-97-6

Methacrylonitrile   126-98-7  

Methapyrilene   91-80-5  

Methoxychlor   72-43-5  

Methyl bromide; Bromomethane   74-83-9  

Methyl chloride; Chloromethane   74-87-3  

3-Methylcholanthrene   56-49-5  

Methyl ethyl ketone; MEK; 2-Butanone   78-93-3  

Methyl iodide; lodomethane   74-88-4  

Methyl methacrylate   80-62-6  

Methyl methanesulfonate   66-27-3  

2-Methylnaphthalene   91-57-6  

Methyl parathion; Parathion methyl   298-00-0  

4-Methyl-2-pentanone; Methyl isobutyl ketone   108-10-1  

Methylene bromide; Dibromomethane   74-95-3  

Methylene chloride; Dichloromethane   75-09-2  

Naphthalene   91-20-3  

1,4-Naphthoquinone   130-15-4  

1-Naphthylamine   134-32-7  

2-Naphthylamine   91-59-8  

Notes:

1. Chlordane: This entry includes alpha-chlordane (CAS RN 5103-71-9), beta-chlordane

(CAS RN 5103-74-2), gamma-chlordane (CAS RN 5566-34-7), and constituents of chlordane

(CAS RN 57-74-9 and CAS RN 12789-03-6)

2. Polychlorinated biphenyls (CAS RN 1336-36-3); this category contains congener chemicals, including

constituents of Aroclor-1016 (CAS RN 12674-11-2), Aroclor-1221 (CAS RN 11104-28-2),

Aroclor-1232 (CAS RN 11141-16-5), Aroclor-1242 (CAS RN 53469-21-9), Aroclor-1248

(CAS RN 12672-29-6), Aroclor-1254 (CAS RN 11097-69-1), and Aroclor-1260

(CAS RN 11096-82-5)

3. Toxaphene: This entry includes congener chemicals contained in technical toxaphene

(CAS RN 8001-35-2), ie, chlorinated camphene

4. Xylene (total): This entry includes o-xylene (CAS RN 96-47-6), m- xylene (CAS RN 108-38-3),

p-xylene (CAS RN 106-42-3), and unspecified xylenes (dimethylbenzenes) (CAS RN 1330-20-7)

 Constituents for Assessment Monitoring  (40 CFR 258, Appendix II) 

Water Quality Monitoring Plan

Edgecombe County Landfill

Tarboro, North Carolina

S&ME Project No. 1054-13-277A

Permit # 33-01

Table 7
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Nickel  7440-02-0

o-Nitroaniline; 2-Nitroaniline   88-74-4  

m-Nitroaniline; 3-Nitroanile   99-09-2  

p-Nitroaniline; 4-Nitroaniline   100-01-6  

Nitrobenzene   98-95-3  

o-Nitrophenol; 2-Nitrophenol   88-75-5  

p-Nitrophenol; 4-Nitrophenol   100-02-7  

N-Nitrosodi-n-butylamine   924-16-3  

N-Nitrosodiethylamine   55-18-5  

N-Nitrosodimethylamine   62-75-9  

N-Nitrosodiphenylamine, N-Nitroso-N-Di-n- propylnitrosamine   86-30-6  

N-Nitrosodipropylamine; dipropylamine;   621-64-7  

N-Nitrosomethylethalamine   10595-95-6  

N-Nitrosopiperidine   100-75-4  

N-Nitrosopyrrolidine   930-55-2  

5-Nitro-o-toluidine   99-55-8  

Parathion   56-38-2  

Pentachlorobenzene   608-93-5  

Pentachloronitrobenzene   82-68-8  

Pentachlorophenol   87-86-5  

Phenacetin   62-44-2  

Phenanthrene   85-01-8  

Phenol   108-95-2  

p-Phenylenediamine   106-50-3  

Phorate   298-02-2  

Polychlorinated biphenyls (PCBs); Aroclors   See NOTE 2  

Pronamide   23950-58-5  

Propionitrile; Ethyl cyanide   107-12-0  

Pyrene   129-00-0  

Safrole   94-59-7  

Selenium  7440-49-2

Silver  7440-22-4

Silvex; 2,4,5-TP   93-72-1  

Styrene   100-42-5  

Sulfide   18496-25-8  

2,4,5-T; 2,4,5-Trichlorophenoxyacetic acid   93-76-5  

1,2,4,5-Tetrachlorobenzene   95-94-3  

1,1,1,2-Tetrachloroethane   630-20-6  

1,1,2,2-Tetrachloroethane   79-34-5  

Tetrachloroethylene; Tetrachloroethene; Perchloroethylene   127-18-4  

2,3,4,6-Tetrachlorophenol   58-90-2  

Notes:

1. Chlordane: This entry includes alpha-chlordane (CAS RN 5103-71-9), beta-chlordane

(CAS RN 5103-74-2), gamma-chlordane (CAS RN 5566-34-7), and constituents of chlordane

(CAS RN 57-74-9 and CAS RN 12789-03-6)

2. Polychlorinated biphenyls (CAS RN 1336-36-3); this category contains congener chemicals, including

constituents of Aroclor-1016 (CAS RN 12674-11-2), Aroclor-1221 (CAS RN 11104-28-2),

Aroclor-1232 (CAS RN 11141-16-5), Aroclor-1242 (CAS RN 53469-21-9), Aroclor-1248

(CAS RN 12672-29-6), Aroclor-1254 (CAS RN 11097-69-1), and Aroclor-1260

(CAS RN 11096-82-5)

3. Toxaphene: This entry includes congener chemicals contained in technical toxaphene

(CAS RN 8001-35-2), ie, chlorinated camphene

4. Xylene (total): This entry includes o-xylene (CAS RN 96-47-6), m- xylene (CAS RN 108-38-3),

p-xylene (CAS RN 106-42-3), and unspecified xylenes (dimethylbenzenes) (CAS RN 1330-20-7)
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Thallium  7440-28-0

Tin  7440-31-5

Toluene   108-88-3  

o-Toluidine   95-53-4  

Toxaphene   See NOTE 3  

1,2,4-Trichlorobenzene   120-82-1  

1,1,1-Trichloroethane; Methylchloroform   71-55-6  

1,1,2-Trichloroethane   79-00-5  

Trichloroethylene; Trichloroethene   79-01-6  

Trichlorrofluoromethane; CFC-11   75-69-4  

2,4,5-Trichlorophenol   95-95-4  

2,4,6-Trichlorophenol   88-06-2  

1,2,3-Trichloropropane   96-18-4  

0,0,0-Triethyl phosphorothioate   126-68-1  

sym-Trinitrobenzene   99-35-4  

Vanadium  7440-62-2

Vinyl acetate   108-05-4  

Vinyl chloride; Chloroethene   75-01-4  

Xylene (total)   See NOTE 4  

Zinc  7440-66-6

Notes:

1. Chlordane: This entry includes alpha-chlordane (CAS RN 5103-71-9), beta-chlordane

(CAS RN 5103-74-2), gamma-chlordane (CAS RN 5566-34-7), and constituents of chlordane

(CAS RN 57-74-9 and CAS RN 12789-03-6)

2. Polychlorinated biphenyls (CAS RN 1336-36-3); this category contains congener chemicals, including

constituents of Aroclor-1016 (CAS RN 12674-11-2), Aroclor-1221 (CAS RN 11104-28-2),

Aroclor-1232 (CAS RN 11141-16-5), Aroclor-1242 (CAS RN 53469-21-9), Aroclor-1248

(CAS RN 12672-29-6), Aroclor-1254 (CAS RN 11097-69-1), and Aroclor-1260

(CAS RN 11096-82-5)

3. Toxaphene: This entry includes congener chemicals contained in technical toxaphene

(CAS RN 8001-35-2), ie, chlorinated camphene

4. Xylene (total): This entry includes o-xylene (CAS RN 96-47-6), m- xylene (CAS RN 108-38-3),

p-xylene (CAS RN 106-42-3), and unspecified xylenes (dimethylbenzenes) (CAS RN 1330-20-7)
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pH Temp.
Specific 

Conductance

Oxygen 

Reduction 

Potential ORP

Dissolved 

Oxygen Chloride Sulfate Alkalinity BOD COD

TOC (Total 

Organic 

Carbon) Iron Nitrate Sulfide CO2
Ethane Ethene Methane

Volatile 

Fatty Acids Hydrogen

 UNITS Std o
C mS/cm mV mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l nM

MW-1B (MW-16) X X X X X X NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-3B X X X X X X X X X X X X X X X NS NS NS NS NS NS

MW-4 X X X X X X X X X X X X X X X X X X X X X

MW-5 X X X X X X X X X X X X X X X X X X X X X

MW-6 X X X X X X X X X X X X X X X NS NS NS NS NS NS

MW-7A (MW-11) X X X X X X X X X X X X X X X NS NS NS NS NS NS

MW-9 (MW-9A) X X X X X X X X X X X X X X X NS NS NS NS NS NS

MW-12 X X X X X X X X X X X X X X X X X X X X X

MW-13 X X X X X X X X X X X X X X X NS NS NS NS NS NS

MW-14 X X X X X X X X X X X X X X X NS NS NS NS NS NS

MW-15 X X X X X X X X X X X X X X X NS NS NS NS NS NS

MW-16 X X X X X X X X X X X X X X X X X X X X X

Upstream - SW-1 X X X X X X X X X X X X X X X NS NS NS NS NS NS

Downstream - SW-2 X X X X X X X X X X X X X X X NS NS NS NS NS NS

P-34 X X X X X X NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
NOTES:

Compliance/Corrective Measures = Sample location for compliance and corrective measures. Once corrective measures are complete, the location will be used as a compliance sample point in the Detection Montitoring Program. 

Corrective Measures = Sample location for use to monitor corrective measures.  Once the corrective measures are complete, no samples for analysis from this well will be required.

Background = Sample location for background levels. Once corrective measures are complete, the location will be used as a background sample point in the Detection Montitoring Program. 

X = Samples collected and analyzed for four consecutive sampling events, then the well locations and parameter list will be performed only as required based on select locations therafter.

NS = Not Sampled for this parameter. 

mg/L = Milligrams per Liter

Std = Standard Units
o
C = Degrees Celsius

mS/cm = Microsiemens per Centimeter

mV = Millivolt

Table 8

Corrective Measures

Corrective Measures Monitoring - MNA Parameter Summary 

Edgecombe County Landfill

Water Quality Monitoring Plan

Edgecombe County Landfill

Tarboro, North Carolina

S&ME Project No. 1054-13-277A

Permit # 33-01

Well ID

Compliance/ Corrective Measures

Corrective Measures

nM = Nanomolar

Background/ Corrective Measures

Compliance/ Corrective Measures

Compliance/ Corrective Measures

Corrective Measures

Background/ Corrective Measures

Compliance/ Corrective Measures

Corrective Measures

USE

40 CFR Part 

258 Appendix I 

COCs

MONITORED NATURAL ATTENUATION PARAMETERS

Corrective Measures

Compliance/ Corrective Measures

Corrective Measures

Correctrive Measures

Compliance/ Corrective Measures
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APPENDIX I – Boring Logs and Well Construction Details 
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APPENDIX III-C 
 

Gas Monitoring Plan 
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APPENDIX IV-C 
 

Manufactured Home Deconstruction Plan 
 



MANUFACTURED HOME DISPOSAL PLAN 

Acceptance 

Any manufactured home arriving at the landfill will be charged at the same tipping fee as for 

construction and demolition (C&D) debris.  For manufactured homes that will not fit across landfill 

scales, the County has established a single item flat fee based on size.  The manufactured home will be 

staged in an area adjacent to the working face of the C&D landfill, and the acceptance date to the 

landfill shall be painted on the side, end, or frame of the mobile home for identification. No more than 

four (4) manufactured homes will be staged in the area adjacent to the working face at any time.  A 

manufactured home that is not immediately placed into the C&D landfill will be staged a maximum 

duration of not more than forty-five (45) days from acceptance into the landfill.  

 

Disposal Preparation 

Once the manufactured home is in the staging area, properly trained personnel will remove the 

following items for recycling or proper disposal without disturbing asbestos containing materials: 

 

1. Mercury-containing thermostats, fluorescent light bulbs, and, light ballasts, that are intact 

and do not have signs of leaks, if possible; 

2. Freon-containing refrigerators and AC units; 

3. White goods; and 

4. Recyclable items readily accessible. 

 

Manufactured home disposal preparation activities will only take place in the disposal preparation area 

adjacent to the C&D landfill working face. No open flames or cutting torches are permitted within 100 

feet of the C&D landfill or during deconstruction activities.  

 

At the end of each working day, items removed from the manufactured home shall be removed from 

the staging/disposal preparation area near the C&D working face to their designated staging areas or 

disposal locations.  Mercury-containing thermostats, light ballasts, and CFL bulbs shall be placed in 

plastic bags and temporarily stored in a designated container at the Convenience Center until they are 

taken for proper disposal.  White goods shall be taken to the white goods staging area for temporary 

storage until they are taken to be recycled.  Items containing Freon shall be taken to the white goods 

staging area to have the Freon properly removed by properly trained personnel prior to recycling. 

Other recyclable items shall be taken to the convenience center and placed in the proper container 

located there. 

 

Disposal  

A backhoe or trash compactor, which is normally located at the C&D landfill, shall be used to pull the 

manufactured home to the edge of the landfill’s working face.  The manufactured home will then be 

flipped on its side.  Once the axle and frame are separated from the body of the manufactured home, 

the operator shall use the trash compactor to dispose of the manufactured home as close to the bottom 

of the working face as practically feasible.  Once the unit is completely demolished, it will be covered 

immediately with soil in a manner that will not cause airborne conditions as described by the 

Operation and Waste Acceptance Plan. 

 

The axle(s) and frame shall be taken to the white goods staging area for temporary storage until they 

are taken to be recycled.  Any tires on the axle(s) shall then be removed and taken to the tire storage 

area for temporary storage until they are taken to be recycled.   
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APPENDIX V-C 
 

Edgecombe County Fire Marshall Memo 
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APPENDIX VI-C 
 

Landfill Gas Collection and Control System Construction Completion Document/ 
Wastewater Discharge Permit for Landfill Gas Condensate/ Air Permit No. 

10196R01 
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1. GENERAL  

Conditional approval for the Authorization for Constructing a Landfill Gas Collection and 

Control System was granted by NCDENR DWM in a March 30, 2011 letter (Doc ID 

13394) in response to the Request for Approval to Construct a Landfill Gas Collection and 

Control System from S&ME on behalf of Edgecombe County dated March 23, 2011.  In 

the Authorization a deferral to the DWM comment numbers 3, 8, 10 and 16 from the 

October 17, 2009 letter addressing the C&D Landfill Permit Renewal Application was 

granted.  It was stated that the DWM comments would need to be addressed in the 

Construction Completion Report for the proposed Landfill Gas Collection and Control 

System.  Per comment #8.i the Construction Completion Report should include, but not 

limited to, a brief description of the construction activities, as-built drawings, a set of color 

photos of major phases of construction, gas vent data (survey data, well construction 

record [GW-1b form] and/or abandonment record [GW-30 form], approval letters/permits 

from other state and local government, and QA/QC testing results. This document presents 

the information for the Construction Completion Report, as well as addresses the responses 

to the four deferred DWM comments and the Authorization for Constructing a Landfill 

Gas Collection and Control System permit conditions. A copy of the March 30, 2011 

Authorization for Constructing a Landfill Gas Collection and Control System is included 

in Appendix A. 

2. ASBESTOS WORKPLAN  

Because Edgecombe County Landfill has accepted (closed MSW) unit) and is accepting 

(the C&D unit on top of the closed MSW unit) asbestos containing material or wastes for 

disposal, prior to the installing extraction wells, Edgecombe County submitted An Asbestos 

Work Plan for the Installation of a Landfill Gas Collection and Control System for the 

Edgecombe County Landfill to the Health Hazards Control Unit of the Division of Public 

Health, Department of Health and Human Services (NCDHHS), Division of Public Health, 

Epidemiology Section for review and approval on September 7, 2011.  A letter dated 

September 12, 2011 from the NCDHHS approved the Work Plan.  A copy of the approval 

letter is included in Appendix B.    

3. DESCRIPTION OF CONSTRUCTION ACTIVITIES  

Edgecombe County operates a construction and demolition (C&D) landfill atop a closed 

municipal solid waste (MSW) landfill just south of Tarboro, North Carolina.  The landfill 

accepted MSW from 1980 until 1997 and has been accepting C&D waste since January 

1998.  A landfill gas collection and control system (LFGCCS) was constructed in 2012 at 

the Edgecombe County landfill and consists of a series of biogas wells, LFG piping and 

valves, condensate sumps, and a blower/flare system (BFS), which directs the collected 

biogas to a blower flare system.  The system is connected to a Containerized Landfill Gas 

to Energy (LFGTE) Facility for electricity generation.   

 

LFG Extraction Wells and Collection System 

In the Spring of 2012, Edgecombe County converted 24 passive Landfill Gas (LFG) vent 

wells to active LFG extraction wells and installed 24 new landfill gas extraction wells.  A 

total of 48 active LFG extraction wells are currently installed at the Southern Landfill.  
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Nine of the LFG extraction wells are installed in the C&D landfill waste while the 

remaining 39 LFG extraction wells are installed in MSW. The LFGCCS began operation 

on September 7, 2012.   

 

Due to potentially encountering leachate (considering future vertical expansions over the 

existing phases of C&D unit on top of closed MSW unit), the stone used to backfill the gas 

wells was of a non-carbonate rock origin.  The stone was obtained from Wake Stone 

Corporation.  Wake Stone Corporation was contacted to confirm that the stone was non-

carbonate and to obtain the graduation chart for the #57 stone.  Chris Castiger, the head of 

the Wake Stone Corporation Quality Control Department, stated that the stone was granite 

and there was no calcium carbonate in the stone.  This graduation chart is Appendix C.   

 

There are 48 total active extraction wells.  Fourteen of the existing passive gas vents wells 

were temporarily capped and 20 of the vents were abandoned in March 2012.  A 

certification of abandonment detailing the abandonment activities, signed by a Professional 

Geologist, is contained in Appendix D along with the construction details for the 

abandoned vent wells.  The well construction records are included in Appendix E.  Table 

E-1 summarized the landfill gas extraction well locations, elevations and identification 

designations. 

 

The LFG collection system is constructed with three dual-contained sumps, which collect 

condensate that may accumulate in the LFG collection piping.  Condensate from the 

LFGCCS is collected in on-site condensate sumps CS-2 and CS-3 located in the landfill 

area and CS-1 near the condensate tanks, which eventually pump the condensate into two 

2,500 gallon polyethylene storage tanks.  The two condensate storage tanks are located in a 

concrete secondary containment area. The collected condensate is stored in the tanks until 

it hauled by tanker and disposed into the Town of Tarboro’s sewer collection system under 

a Wastewater Discharge Permit issued on November, 13, 2013 by the Town of Tarboro 

(Appendix F).    

 

As-built drawings for the LFG collection system are located in Appendix G.  The 

technical specifications for the LFG collection system are included in Appendix H.    

 

In the end of each operating day, the MSW wastes generated from the well installation 

activities were disposed to nearby MSW Transfer Station (Permit No. 33-02T), and the 

C&D wastes were disposed at the working faces of the C&D unit.  
 
LFG Blower-Flare System Skid 

The LFGCCS features a 4-inch diameter candlestick flare system, manufactured by 

Product Recovery Management (PRM).  The flare is supplied with up to 300 standard 

cubic feet per minute (scfm) of LFG by two centrifugal, regenerative vacuum blowers, 

manufactured by Gardner-Denver, Incorporated® (GDI).  Each blower is equipped with a 

25 hp electric motor and can achieve a maximum flow rate of 300 scfm.  The vacuum 

blower speeds are controlled by variable frequency drive (VFD). 
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The flare is 20 feet tall and the top three feet are equipped with a wind shroud to protect 

the propane pilot ignition assembly. A propane gas train provides gas for start-up 

procedures, when necessary.   

 

A stainless-steel moisture separator (MS-80) removes moisture and any debris from the 

LFG stream before the LFG enters the vaccum blowers.  LFG discharged from the blowers 

passes through a second stainless steel moisture separator (MS-60) before being sent to 

either the 2G-Cenergy® landfill gas combustion engines or to the flare.  Moisture removed 

by the MS-80 and MS-60 are collected in moisture knock-out pots and subsequently 

gravity drain to a condensate storage sump. 

 

The BFS is fully automated and is capable of shut-down and start-up.  The blower-flare 

system operation is monitored at a programmable logic controller (PLC) panel adjacent to 

the flare. The PLC, equipped with a datalogger, and monitors critical operating parameters 

such as gas flow, gas temperature, gas pressure and flare temperature.     

  

LFG Control and Monitoring Devices 

The concentration of methane in the LFG is continuously monitored by a Landtec® FAU-

TDL model gas analyzer (Serial Number: 1045). The gas analyzer is mounted on blower-

flare skid on the main LFG header upstream of the flare.  The continuous gas analyzer 

measures methane concentration on a wet basis. 

 

The volumetric flow rate of LFG is measured continuously by a Veris Verabar V100 

(serial number: V19929-01.1) in-line flow meter mounted upstream of the flare on the 

main LFG header. The flow meter uses averaging pitot flow technology.   

 

Containerized Landfill Gas-To-Energy Facility  

 

Edgecombe County purchased a modular containerized landfill gas-to-energy (LFGTE) 

System, manufactured by 2G-Cenergy, consisting of two (2) container-mounted, LFG-

fueled, internal combustion engine modules (gen-sets) capable of producing 370 kW each.   

In June 2013, Edgecombe County began construction of a containerized landfill gas-to-

energy facility to support the gen-sets.   

 

New concrete foundations were constructed for the two containerized LFGTE systems and 

two concrete pads for the associated landfill gas treatment equipment (chiller/re-heaters 

and carbon vessels).  The containerized LFGTE modules were connected to the LFG 

pipeline from the blower-flare station (BFS) to fuel the gen-sets. A new condensate sump 

and condensate force main were connected to the to the main BFS condensate sump to 

handle additional condensate produced by the gas treatment equipment.  Electrical service 

to the gen-sets is provided by the on-site 1000 kVA transformer.  Electrical components 

installed at the site for the containerized LFGTE facility also include, but are not limited 

to, a main distribution panel (MDP) inside the adjacent support building electrical control 

room; a disconnect switch with lockout assembly between the MDP and the 1,000 kVA 

electric transformer; and an electric grounding grid.   
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The containerized LFGTE facility is located in the southwest portion of the landfill facility 

within a secured, fenced compound.  The facility layout is shown on Drawing 3 and the 

locations of the additional LFG and condensate handling equipment installed for the 

containerized LFGTE facility (sump and pipes) are shown on Drawings 12 and 13. 

 

Security 

To establish restricted/limited access and security to the blower/flare station, data 

recording panel, and apparatus a security fence was constructed around the blower flare 

station and the containerized gen-sets for the landfill gas to energy system at the 

Edgecombe County Landfill.   

4. AS-BUILT DRAWINGS 

The scaled as-built drawings of the landfill gas collection and control system are provided 

in Appendix G.  Bateman Civil Survey Co. (BCSC), a North Carolina registered Land 

Surveyor, surveyed the LFGCCS including the wells, piping, and blower flare station, and 

condensate tank area.  Drawing Sur 1 of 1, prepared by BCSC is included in Appendix G. 

 

Figure 1 is the gas vent system with the original “V” and “GV” designations.  The “GV” 

designated wells were the recently installed active gas vent wells.  The “V” designated 

wells were the existing passive vent wells.  To avoid confusion in the future, all active vent 

wells were redesignated as “EW” for extraction well (Figure 2).  All remaining wells, 

whether abandoned, capped or inactive, maintained the “V” designation for vent well. 

Construction details for the vertical extraction wells, the nested vertical extraction wells, 

and the wellhead and well bore details are shown in Figure 4.  Details of the pipe cover, 

isolation valves, header/lateral trenches and above grade header/lateral pipes are shown in 

Figure 5. 

 

The main gas header to the Blower Flare System as well as the Blower Flare Pad are 

shown in Figure 3.  Blower Flare Station details and elevation and plan views are depicted 

in Figures 6, 7, 8 and 9.  The condensate sump details are shown in Figure 10 and the 

condensate sump tanks are detailed in Figures 11 and 12. 

 

A photographic log of the LFGCCS is included in Appendix K. 

5. LANDFILL GAS VENTS/GAS EXTARCTION WELLS 

The active, abandoned and capped passive and active vent wells were surveyed by BCSC 

after the new extraction wells were installed in March 2012.  Drawing Sur 1 of 1, 

prepared by BCSC is included in Appendix G. The survey information was incorporated 

into Figures 1 and 2 located in Appendix G.   

 

Well construction records for the 24 new gas extraction wells are provided in Appendix E. 

As noted in Section 5 above, the wells were originally designated as “V” and “GV” wells 

and then the active wells were designated as “EW” for active extraction wells. Table E-1 

showing the former and present designations is also included in Appendix E. 
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6. UPDATED LANDFILL PLANS 

The Edgecombe County Landfill Facility Plan, Operations and Waste Acceptance Plan, 

and Closure and Post-Closure Plan for the C&D landfill on top of the closed MSWLF 

(Permit No. 33-01) have been revised to include the operation of the LFGCCS into the day 

to day landfilling activities.  The updated Plans address the following issues: site security 

and measures/actions against vandalism of the installed LFGCCS;  the Contingency and 

Emergency Response Plan to manage fire-fighting, prevention and notification, power 

outage/inclement weather, odor and noise nuisances for LFGCCS;  descriptions of how the 

operation and presence of the LFGCCS will be coordinated with the operation of the C&D 

unit (such as protection of the gas wells, above-ground piping, sumps from potential 

damage due to landfill operations); and, personnel training and safety working around the 

LFGCCS.  Condensate management, an Operation and Maintenance Plan, and an update to 

the methane gas monitoring plan are also included in the Plan updates. 

 

In the Closure Plan, a description of steps necessary to decommission the components of 

the LFGCCS (wells, piping, holding tanks, flare, blower, instrument panels, etc.) and 

restoration of the final cover system damaged by removing collection system at the end of 

their useful life has been addressed. 

 

In the Closure and Post-Closure Plan, the revised closure and/or post-closure care cost 

estimates and an updated financial assurance mechanism that includes the costs for 

decommission of the components of the LFGCCS and for restoration of the final cover 

system at the end of their useful life, as well as the steps to decommission the landfill gas 

extraction vents and convert the active gas extraction wells to passive vents and remove the 

piping, valves, sumps, condensate tank, and flare. 

7. APPROVAL LETTERS AND PERMITS 

Numerous approvals and permits were required to construct and operate the LFGCCS.  

These approvals and permits are discussed below. 

 

Authorization for Construction of a Landfill Gas Collection and Control System 

Edgecombe County Solid Waste Management Department obtained an Authorization for 

Constructing a Landfill Gas Collection and Control System in March 2011 from the North 

Carolina Department of Environment and Natural Resources (NCDENR).    This 

authorization is discussed in further detail in Section 1 above.  A copy of the Approval is 

included in Appendix A. 

 

Asbestos Workplan 

Approval of the Asbestos Workplan for the Installation of a Landfill Gas Collection and 

Control System, dated September 6, 2011, was obtained from the North Carolina 

Department of Health and Human Services, Division of Public Health, Epidemiology 

Section on September 12, 2011 (Appendix B).   This Asbestos Workplan is discussed in 

more detail in Section 2 above. 

 

Building and Structure Permit 
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A Building and Structure Permit, as well as an Electrical Permit, were obtained through 

Edgecombe County for the Blower Flare System construction and installation.  A copy of 

the permit is included in Appendix L.   

 

Air Permit 

A permit application to construct the 300 scfm open flare was applied for in July 2011. The 

NCDENR Division of Air Quality issued Air Permit No. 10196R00 for the construction 

and operation of air emission sources or air cleaning devices and appurtenances on October 

28, 2011.  The emission source ID for the open flare is ES-01.  A permit modification was 

applied for in December 2012 and Air Permit No. 10196R01 was issued on January 16, 

2013 for two additional emission sources, the landfill gas-fired engine generator sets (ES-

02 and ES-03).  Copies of Air Permit Nos. 10196R00 and 10196R01 are included in 

Appendix I. A summary of the air permit conditions of Permit No. 10196R01 is also 

included in Appendix I. 

 

Wastewater Discharge Permit 

Condensate from the LFGCCS is collected in on-site condensate sump CS-1, which pumps 

the condensate into two 2,500 gallon polyethylene storage tanks.  The details of the 

condensate storage tank area are shown in Appendix G, Figures 10 and 11.  The collected 

condensate is stored in the tanks until approximately 80% capacity, at which time it is 

transported by truck and discharged into the Town of Tarboro’s sewer collection system in 

accordance with the Wastewater Discharge Permit dated November 13, 2013 issued by the 

Town of Tarboro (Appendix F).  The laboratory analyses results for the condensate, prior 

to approval of discharge by the Town of Tarboro, are also included in Appendix F.  
 

Local Zoning Approval 

A Zoning Consistency Determination was obtained from the Edgecombe County Planning 

Department in July 2011 for installation of the Landfill Gas Flare System.  It was noted 

that the proposed operation is consistent with applicable zoning ordinances.  A copy of the 

Zoning Consistency Determination is included in Appendix M. 

8. CONSTRUCTION QUALITY ASSURANCE 

The Gas Collection and Control System (GCCS) Completion Certification form (FORM 5) 

obtained from the contractor who performed the installation of the extraction wells and the 

conversion of the existing passive vent wells to active vents wells, as well as the header 

and lateral lines, is included in Appendix N.  The Certification states that all critical tests 

for all major components have been performed.  FORM 3, the Final Completion 

Certification Form, which was obtained from the Contractor is also included in Appendix 

N.  These forms certify that the LFGCCS was built according to the technical 

specifications developed for the system.  A copy of the Specifications is included in 

Appendix H. 
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APPENDIX A 

March 30, 2011 NCDENR DWM Authorization for Constructing a Landfill Gas 
Collection and Control System 
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APPENDIX B 

Asbestos Workplan Approval Letter 
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APPENDIX C 

Backfill Stone Gradation Chart 
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APPENDIX D  

Vent Well Abandonment Certification 









Original "V" and 

"GV" Designation

Final "EW" 

Designation
Well Details Northing Easting

Total 

Depth       

(ft. bgs.)

GV-1 EW-39 757520.7 2525253 108.75 45

GV-2 EW-29 (C&M) nested 757634.9 2425107 124.70 60

GV-3 EW-38 (C&M) nested 757706 2425290 129.35 65

GV-4 EW-37 (C&M) nested 757905.8 2425320 132.37 74

GV-5 EW-35 758032.1 2425169 108.89 52

GV-6 EW-34 (C&M) nested 757962 2424979 126.48 65

GV-7 EW-36 (C&M) nested 757833.2 2425135 128.67 65

GV-8 EW-31 (C&M) nested 757760.5 2424953 115.87 45

GV-9 EW-28 (C&M) nested 757564.2 2424922 116.55 50

GV-10 EW-27 757389.7 2425055 99.16 43

GV-11 EW-26 757406.5 2424730 112 50

GV-12 EW-23 (C&M) nested 757389.6 2424493 114.5 45

GV-13 EW-21 (C&M) nested 757409 2424245 114.75 53

GV-14 EW-13 757417.6 2423544 96.2 36

GV-15 EW-4 758104.2 2423932 75 23

V-1 V-1 capped 758234.875 2424984.843 81.02 10.81

V-2 EW-33 758103.396 2424929.525 93.31 17.42

V-3 V-3 capped 758173.859 2424865.797 81.83 10.97

V-4 V-4 abandoned 758107.137 2424768.177 82.00 4.2

V-5 EW-32 758032.488 2424703.279 80.61 11.9

V-6 EW-30 757941.024 2424680.129 80.39 12.5

V-7 EW-24 757768.14 2424638.767 85.13 13.4

V-8 EW-25 757666.209 2424611.896 97.54 11.4

V-9 EW-22 757602.285 2424430.24 103.86 8.5

V-10 V-10 abandoned 757740.965 2424473.668 80.92 5.5

V-11 V-11 abandoned 758098.661 2424552.239 64.03 8

V-12 V-12 abandoned 758467.688 2424429.939 61.28 9.6

V-13 V-13 capped 758402.429 2424248.547 66.37 6.7

V-14 V-14 capped 758493.705 2424191.549 67.96 10

V-15 EW-2 758272.89 2424141.719 65.83 9.8

V-16 EW-3 758137.867 2424096.532 67.09 9.5

V-17 V-17 capped 758039.361 2424108.301 66.44 7.7

V-18 EW-6 757851.24 2424045.133 79.98 11.7

V-19 EW-17 757747.308 2424154.323 81.38 11.7

V-20 EW-20 757707.422 2424314.274 81.99 13.2

V-21 EW-5 757929.862 2423918.644 80.46 13

V-22 EW-8 757995.498 2423767.298 80.26 10.7

V-23 EW-9 757914.062 2423625.145 78.96 11.1

V-24 V-24 abandoned 758110.784 2423551.852 68.05 11.7

V-25 V-25 abandoned 758256.577 2423593.412 67.64 10.7

V-26 V-26 abandoned 758393.939 2423640.316 69.86 7.7

V-27 V-27 abandoned 758511.8 2423729.772 66.26 9.6

V-28 V-28 abandoned 758519.315 2423878.78 66.67 9.55

V-29 V-29 abandoned 758502.034 2424032.163 67.64 9.6

V-30 V-30 capped 758326.336 2423955.671 69.59 9.2

V-31 EW-1 758265.454 2423864.116 73.23 11.7

V-32 V-32 capped 758151.169 2423835.84 75.59 8.8

V-33 V-33 capped 757819.051 2423518.875 78.91 8.8

V-34 V-34 capped 757668.432 2423443.021 82.50 11.7

V-35 V-35 capped 757527.58 2423385.209 82.01 11.55

V-36 V-36 capped 757374.128 2423324.799 82.04 11.55

V-37 V-37 capped 757262.058 2423428.025 82.11 10.95

V-38 V-38 abandoned 757260.636 2423597.922 83.35 12.7

V-39 V-39 abandoned 757252.66 2423801.966 83.84 12.15

V-40 V-40 abandoned 757248.012 2423939.494 84.32 12

V-41 V-41 abandoned 757210.007 2424098.42 84.21 12.15

V-42 V-42 abandoned 757176.11 2424245.654 84.35 13.3

V-43 V-43 abandoned 757164.42 2424404.15 81.70 10.95

V-44 V-44 abandoned 757166.144 2424558.164 82.06 9.55

V-45 V-45 abandoned 757188.85 2424715.932 87.06 9.55

V-46 V-46 abandoned 757508.403 2424717.506 114.00 13.7

V-47 V-47 abandoned 757417.878 2424651.056 112.68 35.5

V-48 V-48 capped 757414.863 2424456.59 112.00 14.75

V-49 V-49 capped 757406.538 2424292.608 110.35 40

V-50 V-50 capped 757571.651 2424267.093 102.40 29.7

V-51 EW-19 757574.386 2424150.023 91.73 19

V-52 EW-18 757648.351 2423954.63 90.85 17.5

V-53 EW-7 757733.496 2423863.973 89.53 16.25

V-54 EW-10 757633.451 2423969.471 91.13 18.5

V-55 EW-11 757775.377 2423739.823 88.72 20.3

V-56 EW-12 757701.938 2423610.765 91.43 14.4

V-57 EW-14 757507.695 2423695.408 98.00 19.4

V-58 EW-15 757483.204 2423843.67 98.00 16.25

V-59 EW-16 757453.128 2424003.618 96.00 18.7

V-60 V-60 capped 757428.281 2424167.075 102.00 24

NOTES:

ft. bgs. = feet below ground surface

Ft. AMSL = feet above mean sea level

NM = Not Measured

Northing & Easting measured by S&ME w/GPS on May 30, 2007.

Ground surface elevation interpreted from topographic survey by Geodata Corporation of Zebulon, NC using photorapetric methods 

from aerial photography flown on February 5, 2007.  
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APPENDIX E 

Well Construction Records/Well Inventory 



Original "V" and 

"GV" Designation

Final "EW" 

Designation
Well Details Northing Easting

Total 

Depth       

(ft. bgs.)

GV-1 EW-39 757520.7 2525253 108.75 45

GV-2 EW-29 (C&M) nested 757634.9 2425107 124.70 60

GV-3 EW-38 (C&M) nested 757706 2425290 129.35 65

GV-4 EW-37 (C&M) nested 757905.8 2425320 132.37 74

GV-5 EW-35 758032.1 2425169 108.89 52

GV-6 EW-34 (C&M) nested 757962 2424979 126.48 65

GV-7 EW-36 (C&M) nested 757833.2 2425135 128.67 65

GV-8 EW-31 (C&M) nested 757760.5 2424953 115.87 45

GV-9 EW-28 (C&M) nested 757564.2 2424922 116.55 50

GV-10 EW-27 757389.7 2425055 99.16 43

GV-11 EW-26 757406.5 2424730 112 50

GV-12 EW-23 (C&M) nested 757389.6 2424493 114.5 45

GV-13 EW-21 (C&M) nested 757409 2424245 114.75 53

GV-14 EW-13 757417.6 2423544 96.2 36

GV-15 EW-4 758104.2 2423932 75 23

V-1 V-1 capped 758234.875 2424984.843 81.02 10.81

V-2 EW-33 758103.396 2424929.525 93.31 17.42

V-3 V-3 capped 758173.859 2424865.797 81.83 10.97

V-4 V-4 abandoned 758107.137 2424768.177 82.00 4.2

V-5 EW-32 758032.488 2424703.279 80.61 11.9

V-6 EW-30 757941.024 2424680.129 80.39 12.5

V-7 EW-24 757768.14 2424638.767 85.13 13.4

V-8 EW-25 757666.209 2424611.896 97.54 11.4

V-9 EW-22 757602.285 2424430.24 103.86 8.5

V-10 V-10 abandoned 757740.965 2424473.668 80.92 5.5

V-11 V-11 abandoned 758098.661 2424552.239 64.03 8

V-12 V-12 abandoned 758467.688 2424429.939 61.28 9.6

V-13 V-13 capped 758402.429 2424248.547 66.37 6.7

V-14 V-14 capped 758493.705 2424191.549 67.96 10

V-15 EW-2 758272.89 2424141.719 65.83 9.8

V-16 EW-3 758137.867 2424096.532 67.09 9.5

V-17 V-17 capped 758039.361 2424108.301 66.44 7.7

V-18 EW-6 757851.24 2424045.133 79.98 11.7

V-19 EW-17 757747.308 2424154.323 81.38 11.7

V-20 EW-20 757707.422 2424314.274 81.99 13.2

V-21 EW-5 757929.862 2423918.644 80.46 13

V-22 EW-8 757995.498 2423767.298 80.26 10.7

V-23 EW-9 757914.062 2423625.145 78.96 11.1

V-24 V-24 abandoned 758110.784 2423551.852 68.05 11.7

V-25 V-25 abandoned 758256.577 2423593.412 67.64 10.7

V-26 V-26 abandoned 758393.939 2423640.316 69.86 7.7

V-27 V-27 abandoned 758511.8 2423729.772 66.26 9.6

V-28 V-28 abandoned 758519.315 2423878.78 66.67 9.55

V-29 V-29 abandoned 758502.034 2424032.163 67.64 9.6

V-30 V-30 capped 758326.336 2423955.671 69.59 9.2

V-31 EW-1 758265.454 2423864.116 73.23 11.7

V-32 V-32 capped 758151.169 2423835.84 75.59 8.8

V-33 V-33 capped 757819.051 2423518.875 78.91 8.8

V-34 V-34 capped 757668.432 2423443.021 82.50 11.7

V-35 V-35 capped 757527.58 2423385.209 82.01 11.55

V-36 V-36 capped 757374.128 2423324.799 82.04 11.55

V-37 V-37 capped 757262.058 2423428.025 82.11 10.95

V-38 V-38 abandoned 757260.636 2423597.922 83.35 12.7

V-39 V-39 abandoned 757252.66 2423801.966 83.84 12.15

V-40 V-40 abandoned 757248.012 2423939.494 84.32 12

V-41 V-41 abandoned 757210.007 2424098.42 84.21 12.15

V-42 V-42 abandoned 757176.11 2424245.654 84.35 13.3

V-43 V-43 abandoned 757164.42 2424404.15 81.70 10.95

V-44 V-44 abandoned 757166.144 2424558.164 82.06 9.55

V-45 V-45 abandoned 757188.85 2424715.932 87.06 9.55

V-46 V-46 abandoned 757508.403 2424717.506 114.00 13.7

V-47 V-47 abandoned 757417.878 2424651.056 112.68 35.5

V-48 V-48 capped 757414.863 2424456.59 112.00 14.75

V-49 V-49 capped 757406.538 2424292.608 110.35 40

V-50 V-50 capped 757571.651 2424267.093 102.40 29.7

V-51 EW-19 757574.386 2424150.023 91.73 19

V-52 EW-18 757648.351 2423954.63 90.85 17.5

V-53 EW-7 757733.496 2423863.973 89.53 16.25

V-54 EW-10 757633.451 2423969.471 91.13 18.5

V-55 EW-11 757775.377 2423739.823 88.72 20.3

V-56 EW-12 757701.938 2423610.765 91.43 14.4

V-57 EW-14 757507.695 2423695.408 98.00 19.4

V-58 EW-15 757483.204 2423843.67 98.00 16.25

V-59 EW-16 757453.128 2424003.618 96.00 18.7

V-60 V-60 capped 757428.281 2424167.075 102.00 24

NOTES:

ft. bgs. = feet below ground surface

Ft. AMSL = feet above mean sea level

NM = Not Measured

"V" Wells: Northing and Easting measured by S&ME with GPS on May 30, 2007.  Ground surface elevation interpreted from

topographic survey by Geodata Corporation of Zebulon, NC using photopetric methods from aerial photography flown

February 5, 20117.

"GV" Wells: Surveyed by Bateman Civil Survey Co. on April 2, 2012.
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Project Name: I" y~ (j-'" Of.lJ.~

Well Number: GVA 0 'I
". Date: C>)' / ~ a=. ~ 0 I ;J.DRILLING & COMPLETION LOG

SLIP-ON CAP

SOLID PIPE __
COMP.' .STAR.T s:Yo

BACKFILL _

'S6Lti) ,
'. , .
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BACKFILL _
')ti~~fri\<!I*~r~~~!~??~~~~~:"'.~..,:~~?~~~~~,'~fL~r i.' " t.TkQ3r;T Q}'; ,
'. _' '-,' : '" ':G~r'I:~;IUKt:· ,> . ,ul:\;;vmt'u;'U.lUI'f"PiQiSTIlRE
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•
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11()1.o~· <AL.:..~--,I 1=--__
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DRILLING & COMPLETION LOG
SLIP-ON CAP

SOLID PIPE __

BACKFILL _

BENTNITE PLUG _

BACKFILL _

BENTONITE PLUG _

~•
~ PERF PIPE

• IONDONE

.,..--

GRAVEL, _

BOTTOM CAP

Project Name 70 II' bo-/'o AJ c
7' • r

Well Number: GI/ ..tQ

Date: 0"3. '~O L).

.DRill. . if3
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.' STOP

CO;\l~OS-,;,.~~o;-~~r~'
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\ -, ,
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DRILLING & COMPLETION LOG

Project Name: I,. II" hoV'o I u.e. .
Well Number: C V- J I

", Date: O]~09_·JQel-""o:...::Q.=-~_

SLIP-ON CAP

SOLID PIPE __

BACKFILL _

BENTNITE PLUG _

BACKFILL _

BENTONITE PLUG _

~•
~ PERF PIPE

• IONDONE

GRAVEL, _

BOTTOM CAP.•.--
" .~..

61-70

71-80

81-90

91-100
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111-120
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131-140

CLIENT REPRESENTATIVE DATE
NilMF R. TITI F

DATE



ProjectName:1'~o""o(}J. (, •

Well Number: GII -1~
Date: Ol' I t2 . ~O t.2DRILLING & COMPLETION LOG

SLIP-ON CAP

SOLID PIPE __
CqMP.

BENTNITE PLUG _

BACKFILL _

BACKFILL _

BENTONITE PLUG 0-2_

~•
~ PERF PIPE
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DRILLING & COMPLETION LOG
SLIP-ON CAP

SOLID PIPE _~

Project Name: ~.rhoV'(). iJ?-.

Well Number: G(J.. t s
",' Date: 0) -01- 010 tel

START." "'"1: so
BACKFILL _ "STOP. <;: O~

BEN1NITE PLUG, _

BACKFILL _

I..,~OE~Trl.l{t;..j~~;ft1t?~~~·"'.~:~.u~~5~~g;;;ol~."~'.:A~~;;:~iz:~:
BENTONITE PLUG 0-2_

•••
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UAL!"'i~YDRiLLiNG SERV!Ci: projectName:1:~h"~o, AI. C.
WellNumber: 6V ...ILf

DRILLING & COMPLETION LOG"',Date:OJ"'/O' 0101).

SLIP·ONCAP

SOLID PIPE __
CTA:nT"

,:.;JI., .'"

'STOP g: of)BACKFILL _

BENTNITE PLUG _ "!3ERf. "
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C Duer

~•
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Project Name:~/h6v"O;~ G.

Well Number: G V· / 5
Date: (}"$ -()f_-.-'<J<A,-=-t'--,164-~_DRILLING & COMPLETION LOG

SLIP·ON CAP

SOLID PIPE __
~TA.D'T S.' <'().-;,;;;.",.... J

BACKFILL _

BEN1NITE PLUG, _

BACKFILL _

BENTONITE PLUG _ 0-2_ C.OV~
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Project Name: 'j;".bt,- ()
Well Number: GU A 0 l.

-«, Date: {;S / C> 't. 'J e!' lJ,.

Cf- ALITY DRiLLiNG SERVICE
DRILLING & COMPLETION LOG

SLIP-ON CAP

SOLID PIPE __

BACKFILL _ ::A'B.A~~ ,:;,_'''STOP "? t. I S, . j , I. ~, ,

BEN1NITE PLUG _

BACKFILL _
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Project Name: /":.,.lH>r?o
Well Number: 'lJ - 0 '"3

.-, Date: 6 S I C; d-" J 0 I J..DRILLING & COMPLETION LOG
SLIP-ON CAP

SOLID PIPE __
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';'[.' • »..: '1'.10
BACKFILL _

BENTNITE PLUG, _ .
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ProjectName:';'~ 6l> ro
WellNumber: 6(1:" 'I

" Date: Os / D~ -;)tJl JDRILLING & COMPLETION [LOG
SLIP-ON CAP

SOUl) . I/:~!~~EcO!!t•.'
~~RF., , ."& T't~E
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Project Name: ~;" h,,1I"o I V. c,
Well Number: bI/- 0 S

,I. Date: Os I 0 i='J OIJ.

UALI>:j"'YDRi~L!NG SERVICiC
DRILLING & COMPLETION LOG

SLIP-ON CAP
. ,..' .
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~•
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DRILLING & COMPLETION ILOG
SLIP·ONCAP

./.'J
Project Name: 1f1//'Iq()~D,/V,G.
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APPENDIX F 

Wastewater Discharge Permit and Laboratory Analysis for Condensate  
issued by Town of Tarboro 
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APPENDIX G  

As-Built Drawings 

 

 

SUR 1 of 1   Gas Collection and Control System As-Built Survey (Partial),  
  prepared by Bateman Civil Survey Co. 

1. Landfill Site Plan with “V” and “GV” Well Designations 

2. Landfill Site Plan with “EW” Well Designations 

3. Site Map – Gas Header and Blower Flare Station 

4. Landfill Gas Extraction Well Details  

5. LFGCCS Details  

6. Front Elevation View of Skid 

 7.  Side Elevation View of Skid  

 8.  Plan View of Skid 

 9. Condensate Sump Details  

 10. Condensate Storage Tank Details I  

 11. Condensate Storage Tank Details II 

 12. LFG Connection Between BFS and Gas Treatment 

 13. Mechanical Details 
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I, STEVEN P. CARSON, CERTIFY THAT THE AS-BUILT'S SHOWN ON
THIS PLAN WERE OBTAINED BY FIELD SURVEYS CONDUCTED UNDER
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SECTION

SECTION

CONDENSATE STORAGE FACILITY FOUNDATION PLAN
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CONDENSATE STORAGE FACILITY MECHANICAL PLAN

ELEVATION

ELEVATION
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SECTION 01000 

SUMMARY OF WORK 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. A summary of the Work to be performed under this Contract is presented herein.  

The following summary is not intended to specifically mention each component 

of the Work covered by the Contract Documents. 

1.2 RELATED SECTIONS 

A. All Sections. 

1.3 SCOPE OF WORK 

 

A. The location of the project site is the Edgecombe County Landfill located at 2872 

Colonial Road in Tarboro, North Carolina, in Edgecombe County.  

 

B. The work of this Contract consists of furnishing and installing, complete, 

including labor, equipment, parts, materials, and other work incidental for 

approximately eight (8) new vertical extraction gas wells, conversion of 28 

existing gas vents to active gas wells, capping 32 existing gas vents, three (3) 

condensate sumps, approximately 5,000 linear feet of above grade gas piping, 

three (3) isolation valve assemblies, a 300 scfm blower/flare station, and related 

valves and appurtenances. 

 

C. CONTRACTOR to complete the Work, in place, tested, and ready for continuous 

service.  CONTRACTOR to perform or provide repairs, replacements, and 

restoration required as a result of damages resulting from construction operations. 

 

D. CONTRACTOR to furnish all materials, equipment, and incidentals which are 

reasonably and properly inferable and necessary for the proper completion of the 

Work, whether specifically indicated in the Contract Documents or not. 

 

1.4 CONTRACTOR’S WORK SCOPE 
 

A. CONTRACTOR shall furnish all labor, materials, tools, equipment, supervision, 

transportation, and installation services required for the following tasks as 

summarized below, and outlined in the Drawings and Specifications: 

 

1. Pre-construction survey of all new vertical well locations, condensate 

sumps, header/lateral alignment at a 100 linear foot interval, blind flanges, 

and isolation valves.  CONTRACTOR to stake in the field and provide 
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DECEMBER 2011 SUMMARY OF WORK 

01000-2 

survey data to ENGINEER for approval prior to beginning construction. 

ENGINEER and OWNER to visually approve staking. 

 

2. Drill, install, and backfill vertical extraction wells.  Temporarily cap all 

new wells to prevent the free-venting of LFG. 

 

3. Convert 28 existing passive gas vents to active gas wells. 

 

4. Cap 32 existing passive gas vents, not being used in the active landfill gas 

collection system. 

 

5. Install on-grade landfill gas header and lateral piping.  Belowgrade piping 

may be required in some areas due to road crossings, crossing stormwater 

features, or to otherwise provide positive condensate drainage in the gas 

piping to a condensate sump. 

 

6. Install condensate sumps. 

 

7. Install vertical gas extraction wellheads on 8 new gas wells and 28 

converted gas vents. 

 

8. Make connections from LFG laterals to vertical extraction wells. 

 

9. Install blower/flare station. 

 

10. Startup and test blower/flare station and LFG collection and condensate 

systems.  OWNER to provide LFG collection system balancing. 

 

11. Re-grade and re-vegetate all disturbed areas to OWNER satisfaction. 

 

12. Make all repairs, improvements, and/or modifications to Work to satisfy 

ENGINEER substantial completion punchlist. 

 

13. Clean site to OWNER satisfaction and demobilize. 

 

14. Provide all necessary warrantees, as-built surveys, Record Drawings, and 

construction documentation to ENGINEER. 

 

END OF SECTION 
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 01025-1 
 

 SECTION 01025 

 

 MEASUREMENT AND PAYMENT 

 

PART 1 - GENERAL 

 

1.1   DESCRIPTION 

 

A. The items listed below beginning with paragraph 3.1, refer to and are the same pay items 

listed on the Bid Form.  They constitute all of the lump sum and unit price pay items for 

the completion of the work.  No direct or separate payment will be made for providing 

miscellaneous temporary or accessory works, plant, or services, CONTRACTOR'S field 

office, job signs, sanitary requirements, testing and safety devices, submittals, record 

drawings, water supplies, power, maintaining traffic, removal of contractor-generated 

waste, watchmen, security, bonds, insurance, warrantees, and all other items specified in 

the General Requirements.  Compensation for all such labor, materials, and services shall 

be included in the bid prices stipulated for the lump sum and contingency pay items. 

 

B. Each pay item bid price will be deemed to include an amount considered by the 

CONTRACTOR to be adequate compensation to cover the CONTRACTOR'S overhead 

and profit for each of the separately identified pay items. 

 

C. CONTRACTOR mobilization and demobilization shall be paid for separately with a 

lump sum pay item.   

 

D. CONTRACTOR shall locate existing utilities prior to excavation.  Utility location shall 

not be paid for separately and shall be included in the bid prices stipulated for the lump 

sum and unit pay items. 

 

E. All CONTRACTOR Health and Safety provisions to perform the work will not be paid 

for separately and shall be included in the bid prices stipulated for the lump sum and unit 

pay items.   

 

F. Monthly Payment Applications for lump sum, or unit price pay items in progress shall be 

based on the percent complete at the end of each month as determined by the ENGINEER 

and the OWNER.  During the last week of each month, the CONTRACTOR is 

responsible for providing the ENGINEER and OWNER with records of construction that 

has occurred during the month.  The ENGINEER and OWNER will consider the 

information provided by the CONTRACTOR and other information as necessary before 

making a determination on the percent complete on each pay item for the month.  The 

CONTRACTOR’s monthly payment application should reflect the percent complete for 

each pay item as determined by the ENGINEER and OWNER. 

 

1.2   RELATED DOCUMENTS 

 

A. Drawings and general provisions of the contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
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1.3   SUMMARY 

 

A. This Section specifies administrative and procedural requirements for lump sum and unit 

bid prices. 

   

1. A lump sum price is an amount proposed by Bidders and stated on the Bid Form 

as a price where measurement will not be made for payment for materials, 

services and/or work identified in the plans and specifications for a particular pay 

item.  The CONTRACTOR will not be entitled to any adjustment in a lump sum 

bid price as a result of any change caused by a variation in quantities as a result of 

more accurate measurements.  The CONTRACTOR agrees to accept the aforesaid 

lump sum bid price as complete and total compensation for all work to be 

performed under a lump sum pay item. 

 

2. A unit price is an amount bid and stated on the Bid Form as a price per unit of 

measurement based on the measured quantities for materials and/or services.  

 

3. Additional work may be required during the progress of the project primarily due 

to changing landfill conditions.  The unit price proposed by the bidders and stated 

on the Bid Form as a price per unit of measurement of work completed that may 

be added to the project by FIELD ORDER.  A Field Order will be issued to the 

CONTRACTOR by the ENGINEER for additional work deemed necessary by the 

OWNER.  It will be the responsibility of the CONTRACTOR to request 

additional time to be added to the Contract Time Period for any work added to the 

project by Field Order. 

           

4. Lump sum prices include all necessary material, labor, equipment, overhead, 

profit and applicable taxes. 

 

5. Refer to individual Specification Sections for construction activities requiring the 

establishment of bid prices.   

 

6. The OWNER reserves the right to reject the CONTRACTOR's measurement of 

work-in-place that involves use of established unit cost bid prices, and to have this 

work measured by an independent surveyor at the OWNER'S expense. 

    

1.4 VALUES OF UNIT PRICES 

 

A. The number of units and quantities contained in the Bid Schedule are approximate 

only, and final payment will be made for the actual number of units and quantities 

incorporated in the Work or made necessary to complete the project. 

 

B. In the event that Work and materials or equipment are required to be furnished to 

a greater or lesser extent than is indicated by the Contract Documents, such work 

and materials or equipment shall be furnished in greater or lesser quantities. 
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1.5 CHANGES AND EXTRA WORK 

 

A. Changes and extra work will be measured and paid for in accordance with the 

requirements of this Section.  It will be the responsibility of the CONTRACTOR 

to request additional time to be added to the Contract Time Period for any work 

added to the project by changes. 

 

1.6 REJECTED MATERIALS 

 

A. Quantities of material wasted or disposed in a manner not called for in the 

Specifications; rejected loads of material, including material rejected after it has 

been placed by reasons of the failure of CONTRACTOR to conform to the 

provisions of the Specifications; material not unloaded from the transporting 

vehicle; material placed outside the limits indicated by the Drawings or 

established by OWNER; or material remaining on hand after completion of the 

Work, will not be paid for, and such quantities will not be included in the final 

total quantities.  No compensation will be made for loading, hauling, and 

disposing of rejected material. 

 

PART 2 - PRODUCTS  (Not Applicable) 

 

PART 3 - EXECUTION 

 

3.1 MEASUREMENT AND PAYMENT 

 

A. PAY ITEMS 

 

1. MOBILIZATION/DEMOBILIZATION/BONDS/INSURANCE 

 

Measurement:  Measurement of the various items of work for Mobilization and 

Demobilization, Bonds, and Insurance will not be made for payment and all items shall 

be included in the Contract Lump Sum Price.  

 

Payment:  Payment for Mobilization and Demobilization shall be made at the Contract 

Lump Sum Price which price and payment shall be full compensation for the preparatory 

work and operations in mobilizing for the commencement of the work including, but not 

limited to, those operations necessary for the movement of personnel, equipment, 

supplies, and incidentals to the project site, and for any other pre-construction expense 

necessary for the start of the work, regardless of how many times such moves are made.  

The item shall also include all costs to clean the site and demobilize.  Mobilization and 

Demobilization shall also include bonds; insurance; indemnification; permits; utility 

services; sanitary facilities; CONTRACTOR's temporary field offices; security; 

construction photographs; licensures; and taxes;. The CONTRACTOR will be paid one 

half of the lump sum price at the initiation of mobilization and the remainder of the lump 

sum price at the completion of demobilization and site cleanup to the satisfaction of the 
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OWNER and ENGINEER.  The amount of the Mobilization and Demobilization cannot 

exceed eight (8) percent of the total Project Bid. 

 

2. HEALTH AND SAFETY 

 

Measurement:  Measurement for the CONTRACTOR’S Health and Safety will not be 

made for payment and all items shall be included in the contract lump sum price.  

 

Payment:  Payment will be made to CONTRACTOR in a lump sum basis for all required 

health and safety requirements for the projects, including, but not limited to, well drilling 

safety, applicable OSHA requirements, asbestos requirements, landfill gas requirements, 

electrical safety requirements, and site specific requirements. 

 

3. SURVEYING 

 

Measurement:  Measurement of the various items of work for the surveying will not be 

made for payment and all items shall be included in the Contract Lump Sum Price.  

 

Payment:  Payment will be made to CONTRACTOR on a lump sum basis for all costs to 

perform pre-construction survey and stake-outs, surveys to complete quantities, 

intermediate surveys, surveys for grade, surveys to document as-built conditions, and the 

preparation of Record Drawings. One-half of the lump sum survey payment will be made 

upon completion and ENGINEER acceptance of the pre-construction survey and stake-

out.  The remaining one-half of the lump sum payment will be made upon the completion 

and ENGINEER acceptance of the as-built survey and Record Drawings. 

 

4. LANDFILL GAS EXTRACTION WELLS  

 

Measurement:  Measured by installed vertical linear foot (VLF) from the existing grade 

(at the time of installation) to the bottom of the boring as accepted by the ENGINEER. 

 

Payment:  Payment for 36-inch vertical extraction wells includes all costs to drill, install 

well materials, and dispose of all drill cuttings (including solid waste) as shown in the 

Drawings.  CONTRACTOR shall dispose all drill cuttings to the active working face of 

the landfill.  Payment shall be full compensation for furnishing all labor, materials, 

equipment, and incidentals necessary for accessing well locations, drilling and boring, 

installation of 6” diameter SCH 80 PVC casing, pipe fittings, backfill materials, bentonite 

plugs, geotextile separator, temporary caps, all quality control testing, health and safety, 

and all other associated construction, complete and in-place in accordance with the 

Drawings and Specifications.  The CONTRACTOR will be paid for abandoned wells at 

one-half the price per vertical foot for vertical gas extraction wells as listed in the Bid. 

 

5. NESTED LANDFILL GAS EXTRACTION WELLS  

 

Measurement:  Measured by installed vertical linear foot (VLF) from the existing grade 

(at the time of installation) to the bottom of the boring as accepted by the ENGINEER. 
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Payment:  Payment for 36-inch vertical extraction wells includes all costs to drill, install 

well materials, and dispose of all drill cuttings (including solid waste) as shown in the 

Drawings.  CONTRACTOR shall dispose all drill cuttings to the active working face of 

the landfill.  Payment shall be full compensation for furnishing all labor, materials, 

equipment, and incidentals necessary for accessing well locations, drilling and boring, 

installation of 6” diameter SCH 80 PVC casing, pipe fittings, backfill materials, bentonite 

plugs, geotextile separator, temporary caps, all quality control testing, health and safety, 

and all other associated construction, complete and in-place in accordance with the 

Drawings and Specifications.  The CONTRACTOR will be paid for abandoned wells at 

one-half the price per vertical foot for vertical gas extraction wells as listed in the Bid. 

 

6. 2-INCH DIA. EXTRACTION WELL WELLHEADS  

 

Measurement:  Measured by each (EA) complete wellhead assembly installed, tested, and 

accepted by the ENGINEER.   

 

Payment:  Payment includes all costs to furnish and install wellheads as described in 

Section 02670 and as shown on the Drawings.  Payment includes all labor, materials, 

tools, equipment, and incidentals for installing the wellhead,  local backfill and grading to 

drain; connection of wellhead to header/lateral piping; flexible PVC pipe; gate valves; 

monitoring ports; pipe fittings to connect to lateral/header; gas lateral and well vent above 

grade risers; quality control testing; warrantees; and other associated construction. 

 

7, 8, & 9. ON-GRADE LANDFILL GAS HDPE PIPING (8, 6, and 4-inch pipe)   

 

Measurement:  Measured by the linear foot (LF) installed on-grade and based on a survey 

of the completed installation and accepted by the ENGINEER. 

 

 Payment:  Payment includes all costs, equipment, tools, and labor to furnish and install 

HDPE piping, fittings, location and avoidance of utilities, on grade pipe stabilization, re-

bar staking, soil berm installation, intermediate grading and surface preparation, and 

quality control testing as shown on the Drawings and described in the Specifications.   

 

10, 11 & 12, BELOW GRADE LANDFILL GAS HDPE PIPING (8, 6, and 4-inch pipe)  

 

Measurement:  Measured by the linear foot (LF) installed below grade based on a survey 

of the completed installation and accepted by the ENGINEER. 

 

 Payment:  Payment includes all costs, equipment, tools, and labor to furnish and install 

HDPE piping, intermediate grading, fittings, location and avoidance of utilities, trench 

excavation, trench stabilization, removal of waste materials to active working face, below 

grade pipe installation, bedding materials, backfill soil, and quality control testing as 

shown on the Drawings and described in the Specifications. Payment also includes the 

cost for HDPE gas pipe within road-crossings.  The additional costs of encasement pipe, 

repair of roadways, and drainage features are in the Road Crossing Unit Cost item. 
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 13. CONVERSION OF PASSIVE GAS VENTS TO ACTIVE GAS WELLS 

  

 Measurement: Measurement by each (EA) complete conversion completed satisfactory by 

CONTRACTOR and accepted by ENGINEER. 

 

 Payment: Payment includes all costs to convert the existing gas vents to active gas wells, 

except the wellhead costs. These costs include installation of a wellbore seal, installation 

of the bentonite plugs, surface grading and compaction, extension or reduction  solid 

HDPE piping (as needed), and all labor, equipment, tools, warranties, and all performed 

quality testing. 

 

14. 8-INCH HDPE FLANGES 

 

Measurement:  Measurement for the various items of work for the 6-inch HDPE flanges 

will be made on each (EA) complete flange assembly satisfactorily installed by the 

CONTRACTOR and accepted by the ENGINEER. 

 

Payment:  Payment for 8-inch HDPE flanges shall be made on each flange installed, of 

which price and payment shall be full compensation for furnishing all labor, materials, 

equipment, and incidentals for installing the HDPE SDR 17 flange adapter; HDPE SDR 

11 flange plate; iron back-up ring; zinc-coated bolts, nuts, and washers; neoprene gasket; 

pipe fusion; plastic sheeting and taping; all quality control testing; and all other associated 

construction, complete and in-place in accordance with the plans and specifications. 

 

15.  8-INCH BUTTERFLY ISOLATION VALVES  

 

Measurement: Measured by each (EA) isolation valve assembly installed, tested, and 

accepted by the ENGINEER.  

 

Payment:  Payment includes all costs to furnish and install 8-inch butterfly valve and 

related equipment as shown on the Drawings.  Payment includes all labor, materials, 

equipment, and tools; fittings; bolts, nuts, and washers; backfill ( if required) valve 

extension housings; valve operating wheels and handles; valve operating stems; 

monitoring ports and associated pipe; and all quality control testing.   

 

16. CAPPING PASSIVE GAS VENTS 

 

Measurement: Measurement by each (EA) passive gal vent capped and sealed satisfactory 

by CONTRACTOR and approved by ENGINEER. 

Payment:  Payment includes all costs to cap and seal existing passive gas vents that are 

not going to be connected to the active gas collection system. These costs to include PVC 

cap, stainless steel screws, silicone caulk, replacement of HDPE slotted riser pipe with 

solid riser pipe (as applicable), and all labor, equipment, tools, warranties, and all 

performance and quality testing. 
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17. CONDENSATE SUMPS 

 

Measurement: Measured by each (EA) condensate sump installed, tested, and accepted by 

the ENGINEER.  

 

Payment:  Payment includes all costs to furnish and install HDPE condensate sump, 

backfill, gravel, connections, and related equipment as shown on the Drawings.  Payment 

includes all labor, materials, equipment, and tools, warrantees, and all performance and 

quality control testing.   

 

18. 300 SCFM BLOWER AND OPEN FLARE SYSTEM 

 

Measurement:  Measurement for the various items of work for the procurement, delivery, 

and successful testing of a 300 scfm blower and open flare system satisfactorily provided 

by the CONTRACTOR and accepted by the ENGINEER. 

 

Payment:  Payment for the connection shall be made on a lump sum basis, of which 

payment shall be full compensation for furnishing all labor, materials, equipment, and 

incidentals necessary for procurement, insurance, fabrication, delivery, testing, 

demonstration, and all other steps needed to provide a fully-operational 400 scfm blower 

and open flare system in accordance with the plans and specifications. Payment of a 

maximum of 10 percent of the contract lump sum price may be requested upon 

ENGINEER’s approval of Shop Drawings.  Payment of an additional 40 percent of the 

contract lump sum price may be requested upon delivery of the blower/flare station to the 

site.  Payment of the remaining 50 percent contract lump sum price will be made upon 

final acceptance of blower/flare station by ENGINEER, including successful completion 

of all testing. 

 

19. BLOWER/FLARE INSTALLATION 

 

Measurement:  Measurement for the various items of work for the installation of the 300 

scfm blower/flare system satisfactorily installed by the CONTRACTOR and accepted by 

the ENGINEER. 

 

Payment:  Payment for the connection shall be made on a lump sum basis, of which 

payment shall be full compensation for furnishing all labor, materials, equipment, and 

incidentals necessary for all site grading and earthwork to level the blower/flare site, 

installation of gravel flare base, installation of storm water controls, chain-link fencing, 

LFG inlet piping and condensate drain connections, extension and installation of all 

electrical and telephone connections, locating existing utilities; all quality control testing; 

and all other associated construction, complete and in-place in accordance with the plans 

and specifications. 
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20. ROAD CROSSINGS (12-INCH CMP) 

 

Measurement:  Measured by the linear foot (LF) installed based on a survey of the 

completed installation and accepted by the ENGINEER. 

 

Payment:  Payment for the road-crossings is based on the corrugated metal pipe (CMP), 

bedding, additional required pipe slope, replacement of roadway surface, coordination 

with OWNER, and quality control testing.  The HDPE gas pipe, condensate forcemain, 

and pneumatic supply lines within the road-crossings will be paid under the separate 

linear foot prices for these items. 

 

21. SOIL EROSION AND SEDIMENT CONTROL 

 

Measurement:  Measurement will not be made for payment and all items shall be 

included in the contract lump sum. 

 

Payment:  Payment will be made through CONTRACTOR on a lump sum basis for all 

required soil erosion and sediment control requirements for the project including, but not 

limited to, installation of erosion and sediment controls as required by field conditions in 

compliance with the solid waste permit and applicable NC regulations, [Section 02200, 

3.6]. 

 

22. COVER RESTORATION 

 

Measurement:  Measurement for the various items of work for the cover restoration will 

be for the complete re-vegetation of disturbed and damaged areas of the landfill cover by 

the CONTRACTOR during his normal work and accepted by the ENGINEER. 

 

Payment:  Payment for the re-vegetation shall be on a lump sum basis and payment shall 

be full compensation for furnishing all labor, materials, equipment, and incidentals 

necessary for final grading to pre-construction (or better) conditions, seeding, mulching, 

fertilizing, protecting, and otherwise ensuring that successful vegetation is established to 

the acceptance of the OWNER and ENGINEER. 

 

 

END OF SECTION 
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SECTION 01050 

 

FIELD ENGINEERING 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. General requirements for survey work to be performed by CONTRACTOR to 

layout Work under this Contract. 

 

B. Before commencing any surveys, CONTRACTOR will give ENGINEER two (2) 

working days advance notice so that ENGINEER may witness such work. 

 

1.2 RELATED SECTIONS 

 

A. Section 01025 - Measurement and Payment. 

 Section 01052 – Surveying for LFG System 

 

1.3 DESCRIPTION 

 

A. Reference points:  Reference points to be provided by ENGINEER will include 

referenced monuments and elevation benchmarks in the vicinity of the Project.  If 

displaced by CONTRACTOR, replacement of these reference points will be at the 

expense of CONTRACTOR. 

 

B. CONTRACTOR will furnish all necessary detail surveys including all lines, 

grades, and elevation appropriate to control construction.   

 

1.4 SURVEYS FOR MEASUREMENT FOR PAYMENT 

 

A. When the Specifications or ENGINEER require Bid Schedule items of work to be 

measured by surveying methods, CONTRACTOR will perform the surveys.  All 

such surveys, including control surveys for establishing the measurement 

reference lines, will be performed by a duly qualified and licensed surveyor in the 

presence of CONTRACTOR who will provide notice so ENGINEER may witness 

the surveying operation.  ENGINEER may independently check calculations of 

final quantities for payment purposes.  A duplicate of the note reductions and 

calculations will be given to ENGINEER.  All calculated quantities shall be 

certified by surveyor as to accuracy. 
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1.5 SURVEYING ACCURACY AND TOLERANCES IN SETTING OF SURVEY 

STAKES 

 

A. Perform control traverse field surveys and computations to an accuracy of at least 

1:10,000. 

 

B. The tolerances applicable in setting survey stakes are as set forth below.  Such 

tolerances cannot supersede stricter tolerances required by the Drawings or 

Specifications, and cannot otherwise relieve the CONTRACTOR of responsibility 

for measurements in compliance therewith. 

 

Type of Mark Horizontal Position Elevation 

Permanent reference points 1 in 10,000 ±.01 ft. 

General excavation and earthwork 1 in 2,000 ±.10 ft. 

 

A. Tolerances for designed thickness shown on Drawings and for elevations shown 

on the Drawings are ±0.10 foot unless otherwise specified. 

 

B. Surveyor must be licensed in the State of North Carolina, unless otherwise noted 

in the Specifications. 

 

PART 2 PRODUCTS 
  Not Used. 

 

PART 3 EXECUTION 
    Not Used. 

 

END OF SECTION 
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 SECTION 01052 

 

 SURVEYING FOR LFG SYSTEM 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

Section includes requirements for surveying, field engineering, and record documents.  

 

1.2 CONTRACTOR'S SURVEYOR 

 

CONTRACTOR is required to use a qualified and North Carolina licensed surveyor to 

provide field engineering and surveying services as required for layout and as-built 

surveys as indicated on the Drawings and specified herein.  The CONTRACTOR may use 

qualified in-house staff to perform intermediate surveying work during the construction.  

The CONTRACTOR's surveyor shall perform the following as necessary to install the 

LFG system: 

 

 Locate existing features; 

 Generate cut sheets; 

 Provide construction stake out; 

 Update Record Drawings; 

 Create final Record Drawings; 

 Provide surveys for measurement and payment for the work, and provide 

 survey base maps for record Drawings. 

 

1.3 OWNER'S SURVEYOR 

 

The OWNER's surveyor may verify the work as the OWNER deems necessary.   

 

1.4 DEFINITIONS 

 

A. Existing Features: existing features may include but are not limited to the 

following: 

 

 Stormwater System 

 Sediment Basins 

 Grass lined, rip rap lined, and gabion lined channels 

 Buried piping 

 Leachate System 

 Manholes 

 Groundwater Monitoring wells 

 Leachate Systems 
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B. Independent Surveyor: employed by an organization which is independent from 

the CONTRACTOR. 

 

1.5 SUBMITTALS 

 

Submit the following items to the ENGINEER for review: 

 

A. Pre-Construction Survey:  To account for site conditions that may differ 

significantly from those shown on the drawings, the CONTRACTOR shall submit 

to the ENGINEER for review a complete pre-construction survey of (at a 

minimum) all new vertical wells, all header/lateral pipe at 100 linear foot 

intervals, isolation valves, condensate sumps, and blower/flare station location.  

The pre-construction survey must include the northing, easting, and vertical 

elevation of all points and must be delivered to the ENGINEER in a digital file in 

AutoCAD.  The CONTRACTOR to stake these locations in the field for visual 

approval by the ENGINEER and OWNER prior to beginning work. 

 

B. Project As-Built Drawings (record documents):  Upon Substantial Completion of 

the Work, deliver As-Built 24” x 36” drawings to ENGINEER.  Final payment 

will not be made until satisfactory record documents are received by the 

ENGINEER.  Accompany record documents with transmittal letter containing: 

 

 Date; 

 Project title and number; 

 CONTRACTOR'S name and address; 

 Title and number of each record document; 

 Certification that each document as submitted is complete and accurate; 

 Signature of CONTRACTOR, or his authorized representative; and, 

 Certification from North Carolina licensed surveyor. 

 

At a minimum, the as-built drawings should consist of the following level of detail: 

 

 Northing and Easting (State Plane Coordinate System) coordinates or 

reference to permanent surface improvements for every installed extraction 

well, condensate sump, lateral/header pipe interconnection, blower/flare 

station, leachate, and condensate system, blind flanges, road crossings, and 

LFG header/lateral high points. 

 

 Top of pipe elevations at all LFG lateral and header pipes at intervals not 

to exceed 50 linear feet between horizontal measurements, as well as at 

every lateral/header/collector pipe interconnection. 

 

 Give particular attention to concealed elements that would be difficult to 

measure and record at a later date. 
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 A digital file of the Record Drawings must be provided to the ENGINEER 

in AutoCAD format. 

 

1.6 MONTHLY INSPECTIONS 

 

To verify the CONTRACTOR's monthly progress payment requests, the ENGINEER 

may request the following items for monthly inspection: 

 

A. Record Documents maintained by CONTRACTOR 

B. Surveyor's Measurements, Notes and Cut Sheets 

 

1.7 SITE CONDITIONS 

 

A. Existing Grades:  The Drawings depict year 2011surface elevations.  Filling 

activities, maintenance activities, new construction, regrading, and routine 

settlement may have occurred since the original survey.  The CONTRACTOR is 

responsible for locating, and notifying the OWNER of such changes if they 

materially affect the proposed LFG system installation.   

 

B. Existing Features:  CONTRACTOR is required to field verify the location of 

existing features that materially affect installation of the proposed LFG system.  

The OWNER's record drawings are available to the CONTRACTOR to field 

verify existing features.  The existence and location of existing features shown on 

the drawings are not guaranteed.  Before beginning sitework, the CONTRACTOR 

shall investigate and verify the existence and location of underground utilities and 

existing features.  The OWNER and the ENGINEER take no responsibility for the 

accuracy of these record drawings implied or otherwise. 

 

C. Field Verification:  Prior to construction, the CONTRACTOR shall verify the 

location of existing features at points of connection or tie-in to the Work. 

 

D. Field Conditions and Measurements:  The CONTRACTOR shall base all 

measurements, both horizontal and vertical, from established benchmarks.  The 

CONTRACTOR shall be responsible for field verification of all dimensions and 

conditions at the job site. 

 

E. Discrepancies:  Should the CONTRACTOR discover any discrepancy between 

actual conditions and those indicated which prevent following good practice or 

the intent of the Drawings and Specifications, he shall notify the ENGINEER, 

request clarification and instructions, and shall not proceed with his work until he 

has received the same from the ENGINEER. 

 

F. No Additional Payment:  No claims shall be made for extra payment or extensions 

of Contract completion time if the CONTRACTOR fails to notify the ENGINEER 

of any discrepancy before proceeding with the aspect of the Work. 
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PART 2 - PRODUCTS (Not Applicable) 

 

PART 3 - EXECUTION  

 

3.1 QUALIFICATIONS OF SURVEYOR 

 

The CONTRACTOR shall utilize a qualified surveyor.  As noted in Part 1.2 above, the 

CONTRACTOR’s surveyor must be licensed in the State of North Carolina for all work 

except intermediate grade and construction assistance surveying. 

 

3.2 FIELD SURVEY WORK 

 

A. Control Points:  The ENGINEER will identify existing control points as indicated 

in the Supplementary Conditions portion of these specifications.  The 

CONTRACTOR shall promptly replace lost or destroyed project control points. 

Replacements shall be based on the original survey control points.  The 

CONTRACTOR shall relate all work to the facility elevation datum and 

coordinate system.  The CONTRACTOR is responsible for all construction layout 

and staking.  As needed, CONTRACTOR shall establish additional benchmarks 

and control points to complete his surveying.  Any additional benchmarks shall be 

noted on the Record Drawings. 

 

B. Site Improvements:  The CONTRACTOR shall work from lines and levels 

established by benchmarks and markers to set lines and levels as needed to 

properly locate each element of the Project.  The CONTRACTOR shall locate and 

lay out LFG collection system, including stakes for wells, condensate 

management system, and LFG header pipes and appurtenances by instrumentation 

and similar appropriate means.  The CONTRACTOR shall calculate and measure 

required dimensions within indicated or recognized tolerances.  The 

CONTRACTOR shall not scale Drawings to determine dimensions.  

 

C. Relocation of Existing Utilities:  The CONTRACTOR shall furnish information 

necessary to adjust, move or relocate existing features, structures, utility poles, 

lines, services or other appurtenances located in, or affected by construction of the 

LFG system.  The CONTRACTOR shall coordinate with local authorities having 

jurisdiction. 

 

D. Surveyor's Log:  The CONTRACTOR shall keep neat legible notes of all 

measurements and calculations made by him while surveying and laying out the 

work.  The CONTRACTOR shall maintain a surveyor's log of control and other 

survey work.  The CONTRACTOR shall make this log available for reference by 

the ENGINEER.   
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3.3 TOLERANCES 

 

A. Inside the Limits of Existing Refuse:  Within the limit of existing refuse, 

elevations and contour lines shown on the drawings are approximate.  However, 

minimum and maximum slope requirements shown on the drawings and specified 

herein must be observed at all times unless otherwise approved by the 

ENGINEER.  Slopes shall be constructed as indicated.  Minimum slope for LFG 

headers on the landfill surface shall be 3.0 percent unless otherwise indicated on 

the drawings or approved by the ENGINEER.     

 

B. Outside the Limits of Existing Refuse:  Outside the limits of existing refuse, 

grades and pipe slopes shall be constructed as indicated on the drawings or as 

otherwise approved by the ENGINEER. 

 

3.4   RECORD DOCUMENTS 

 

A. General:  Do not use record documents for construction purposes; protect from 

deterioration and loss in a secure, fire-resistive location; provide access to record 

documents for the ENGINEER's reference during normal working hours.  Store 

record documents and samples in CONTRACTOR'S field office apart from 

documents used for construction.  Provide files, racks, and secure storage for 

record documents and samples. 

 

B. Recording   

 

1. Label and file record documents and samples in accordance with 

Specification Section number listings in Table of Contents of this Project 

Manual.  Label each document "PROJECT RECORD" in neat, large, 

printed letters. 

 

2. Preparation of project record documents shall be by personnel qualified to 

prepare the required drawings. 

 

3. Record and update daily record information from field notes, on set of blue 

line prints, and copy of Project Manual. 

 

4. Record information concurrently (daily) with construction progress.  Do 

not conceal work until required information is recorded. 

 

5. Record deviations from required lines and levels, and advise the 

ENGINEER when deviations that exceed indicated or recognized 

tolerances are detected.  On Project Record Drawings, record deviations 

that are accepted and not corrected. 

 

C. Record Drawings:  Maintain a clean, undamaged set of blue or black line white-

prints of Contract Drawings and Shop Drawings.  Mark the set to show the actual 
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installation where the installation varies substantially from the work as originally 

shown.  Mark whichever drawing is most capable of showing conditions fully and 

accurately; where Shop Drawings are used, record a cross-reference at the 

corresponding location on the Contract Drawings.  Give particular attention to 

concealed elements that would be difficult to measure and record at a later date. 

 

Mark record sets with red erasable pencil.  Mark new information that is 

important to the OWNER, but was not shown on Contract Drawings or Shop 

Drawings.  Note related Change Order numbers where applicable.  Organize 

record drawing sheets into manageable sets, bind with durable paper cover sheets, 

and print suitable titles, dates and other identification on the cover of each set.  

Legibly mark each item to record actual construction, including: 

 

1. Measured horizontal and vertical locations of underground appurtenances 

in accordance with Section 1.5 C above. 

 

2. Measured locations of LFG collection system, existing liner systems, 

internal utilities, and appurtenances concealed in construction, referenced 

to visible and accessible features of construction. 

 

3. Field changes (dimensions and detail) 

 

4. Changes made by Modifications. 

 

5. Details not on original Contract Drawings. 

 

6. References to related Shop Drawings and Modifications. 

 

7. Depths of various elements of the Work in relation to datum. 

 

D. Record Specifications:  Maintain one complete copy of the Project Manual, 

including addenda, and one copy of other written construction documents such as 

Change Orders and modifications issued in printed form during construction.  

Mark these documents to show substantial variations in actual work performed in 

comparison with the text of the Specifications and modifications.  Give particular 

attention to substitutions, selection of options and similar information on elements 

that are concealed or cannot otherwise be readily discerned later by direct 

observation.  Note related record drawing information and product data.  Legibly 

mark up each Section to record: 

 

1. Manufacturer, trade name, catalog number, and supplier of each product 

and item of equipment actually installed. 

 

2. Changes made by Change Order or Field Order. 

 

3. Other matters not originally specified. 
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E. Record Product Data:  Maintain one copy of each Product Data submittal.  Mark 

these documents to show significant variations in actual work performed in 

comparison with information submitted.  Include variations in products delivered 

to the site, and from the manufacturer's installation instructions and 

recommendations.   Give particular attention to concealed products and portions 

of the work which cannot be otherwise be readily discerned later by direct 

observation.  Note related Change Orders and mark-up of record drawings and 

Specifications. 

 

Upon completion of mark-up, submit complete set of record Product Data to the 

ENGINEER for the OWNER'S records. 

 

F. Record Sample Submitted:  Immediately prior to the date or dates of Substantial 

Completion, the CONTRACTOR will meet at the site with the ENGINEER and 

the OWNER'S personnel to determine which of the submitted samples that have 

been maintained during progress of the work are to be transmitted to the OWNER 

for record purposes.  Comply with delivery to the OWNER'S sample storage area. 

 

G. Miscellaneous Record Submittals:  Refer to other Specification Sections for 

requirements of miscellaneous record-keeping and submittals in connection with 

actual performance of the work.  Immediately prior to the date or dates of 

substantial completion, complete miscellaneous records and place in good order, 

properly identified and bound or filed, ready for continued use and reference.  

Submit to the ENGINEER for the OWNER'S records.  Miscellaneous record 

submittals include but are not limited to: 

 

1. Field test records 

2. Inspection certificates 

3. Manufacturer's certificates 

 

H. CONTRACTOR is required to present all Record Drawings, Record 

Specifications, retained submittals, survey data, and other required information to 

ENGINEER on-site for inspection prior to CONTRACTOR submittal of any 

monthly pay requests. 

 

3.6 INSPECTION 

 

Verify locations of survey control points and existing features prior to starting work.  

Promptly notify ENGINEER of any discrepancies. 

 

3.7 SURVEY FOR MEASUREMENT AND PAYMENT 

 

Measurement for payment calculations shall be performed by the CONTRACTOR'S 

licensed surveyor at the CONTRACTOR’s expense and verified by the ENGINEER.   

END OF SECTION 
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SECTION 01200 

 

PROJECT MEETINGS 

 

PART 1 GENERAL 

 

1.1 REQUIREMENTS INCLUDED 

 

A. Representatives of CONTRACTOR, subcontractors, and suppliers attending 

meetings must be authorized to act on behalf of organizations they represent. 

 

1.2 PRE-CONSTRUCTION MEETING 

 

A. Meeting will be held at a location selected by OWNER. 

 

B. Attendance: 

 

1. CONTRACTOR's Project Manager. 

 

2. CONTRACTOR's On-Site Field Superintendent. 

 

3. Any Subcontractors or Supplier's representatives whom CONTRACTOR 

may desire to invite or OWNER may request. 

 

4. ENGINEER's Representatives. 

 

5. OWNER's Representatives. 

 

C. A suggested format would include, but not be limited to, the following subjects: 

 

1. Presentation of Contract Documents, including Drawings and 

Specifications, proposed construction progress schedule, and submittals as 

required by the Contract Documents. 

 

2. Required bonds and insurance certifications prior to Notice to Proceed. 

 

3. Contract Times and Liquidated Damages. 

 

4. Procedures for handling submittals, including pre-construction survey. 

 

5. Direction of correspondence, and coordinating responsibility between 

CONTRACTOR, ENGINEER, and OWNER. 

 

6. Request or scheduling of routine progress meetings. 
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7. Laboratory testing of construction materials, including any off-site soil. 

 

8. Applications for payment, and progress payment procedures. 

 

9. Change Order procedures. 

 

10. OWNER's site regulations. 

 

11. CONTRACTOR questions. 

 

12. Site tour and job walk. 

 

D. The meeting will be documented by the ENGINEER.  Copies of the minutes and 

relevant documents will be provided to all parties. 

 

1.3 ROUTINE PROGRESS MEETINGS 

 

A. The ENGINEER will schedule and administer progress meetings at a minimum of 

once per month, or as requested by ENGINEER or OWNER. 

 

B. Attendance: 

 

1. OWNER’S Representative. 

 

2. ENGINEER. 

 

3. ENGINEER’s CQA personnel (as applicable). 

 

4. CONTRACTOR's superintendent. 

 

5. Subcontractors as appropriate to agenda. 

 

6. Suppliers as appropriate to agenda. 

 

C. Meeting requirements: 

 

1. ENGINEER will administer the following general requirements for 

progress meetings: 

 

a. Prepare agenda for meetings. 

 

b. Make physical arrangements for meetings. 

 

c. Preside at meetings. 
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d. Record significant proceedings and decisions of meeting. 

 

e. Reproduce and distribute copies of meeting record to participants 

in meeting and to parties affected by decisions made at meeting. 

 

D. Suggested Agenda: 

 

1. Review and approval of record of previous meeting. 

 

2. Review of Work progress since previous meeting. 

 

3. Field observations, problems, and conflicts. 

 

4. Problems which impede Work Schedule. 

 

5. Review of off-site delivery schedules. 

 

6. Corrective measures and procedures to regain projected schedule if a 

review of the schedule deems it necessary. 

 

7. Revisions to Construction Progress Schedule. 

 

8. Coordination of schedules between contractors. 

 

9. Review submittal schedules; expedite as required. 

 

10. Maintenance of quality and safety standards. 

 

11. Pending changes and substitutions. 

 

12. Review proposed changes for effect on construction schedule and 

completion date, and on other contracts of projects. 

 

13. Review of Drawings and Specifications. 

 

14. Review of bid item quantities relative to original estimates. 

 

15. Review and update of as-built Drawings. 

 

16. Other business. 

 

1.4 DAILY PROGRESS MEETINGS 

 

A. At the ENGINEER’s option, an informal progress meeting will be held daily 

before or shortly after the start of work.  At a minimum, this meeting will be 
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attended by the ENGINEER (or ENGINEER’s CQA personnel) and 

CONTRACTOR’s Superintendent or designee.  The purpose of this meeting is to: 

 

1. Review scheduled work activities. 

 

2. Discuss problems and resolutions. 

 

3. Review survey or test data. 

 

4. Discuss the CONTRACTOR's personnel and equipment assignments for 

the day. 

 

5. Review the previous day's activities and accomplishments. 

 

B. This meeting will be documented by the ENGINEER (or ENGINEER’s CQA 

personnel). 

 

PART 2 PRODUCTS 
  Not Used. 

 

PART 3 EXECUTION 
  Not Used. 

 

END OF SECTION 
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SECTION 01300 

 

SUBMITTALS 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Submittal procedures. 

 

B. Construction progress schedules. 

 

C. Proposed Products list. 

 

D. Shop Drawings. 

 

E. Product Data. 

 

F. Samples. 

 

G. Manufacturer's installation instructions. 

 

H. Manufacturers' certificates. 

 

  

1.2 SUBMITTAL PROCEDURES 

 

A. Transmit each submittal with a transmittal form.  Within fifteen (15) calendar 

days after the CONTRACTOR has received the OWNER’s Notice To Proceed, 

the CONTRACTOR shall provide to the ENGINEER a minimum of four (4) 

copies of each submittal.   

 

B. Sequentially number the transmittal form.  For revised submittals add an 

alphabetic suffix to the original number. 

 

C. Identify Project, CONTRACTOR, Subcontractor or supplier; pertinent drawing 

and detail number, and specification section number, as appropriate. 

 

D. Apply CONTRACTOR’s stamp, signed or initialed certifying review, verification 

of Products required, field dimensions, adjacent construction Work, and 

coordination of information, is in accordance with the requirements of the Work 

and Contract Documents. 

 

E. Schedule submittals to expedite review by the ENGINEER and delivery in the 

time frame specified.  Coordinate submission of related items. 
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F. ENGINEER shall have seven (7) calendar days review time for each submittal 

excluding delivery time to and from the CONTRACTOR. 

 

G. CONTRACTOR to identify variations from Contract Documents and Product or 

system limitations which may be detrimental to successful performance of the 

completed Work. 

 

H. Provide space for CONTRACTOR, ENGINEER and/or OWNER’s 

Representative review stamps. 

 

I. If revisions and re-submittals are required, identify all changes made since 

previous submission. 

 

J. Distribute copies of reviewed submittals as appropriate.  Instruct parties to 

promptly report any inability to comply with provisions. 

 

K. Submittals not requested may not be recognized or processed. 

 

1.3 APPLICATIONS FOR PAYMENT 

 

A. CONTRACTOR to submit to the ENGINEER, no more frequently than monthly, 

Applications for Payment in accordance with the requirements listed in the 

General Conditions. 

 

B. CONTRACTOR to use the standard forms shown in Appendix A and an 

Microsoft EXCEL spreadsheet to tabulate the quantities and unit prices for each 

item installed.  The EXCEL spreadsheet to be provided to the ENGINEER 

updated with each Application for Payment. 

 

C. CONTRACTOR to provide a schedule of values for all materials and equipment 

as requested by the ENGINEER to process the Applications. 

 

D. CONTRACTOR to provide any survey measurements, photographs, drawings, 

record documents, etc. as requested by the ENGINEER to process the Application 

for Payment. 

 

E. Once ENGINEER determines that CONTRACTOR’s Application for Payment is 

properly completed and correct, ENGINEER will transmit the certificate for 

payment to the OWNER for payment. 

 

1.4 CONSTRUCTION PROGRESS SCHEDULES 

 

A. Submit initial progress schedule in duplicate within five (5) business days after 

date of Notice to Proceed. 
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B. Revise and resubmit to ENGINEER as requested but no less than every 14 days.  

The revised schedule must show the original target schedule.  Submit revised 

schedules during weekly progress meetings.   

 

C. Submit a computer-generated schedule with separate line for each item of Work 

or operation identifying first work day of each week. 

 

E. Show complete sequence of construction by activity, identifying Work of separate 

stages and other logically grouped activities.  Indicate the critical path, start, and 

finish, float dates, and duration. 

 

F. Indicate estimated percentage of completion for each item of Work at each 

submission. 

 

G. Indicate submittal dates and review periods required for shop Drawings, product 

data, samples, and product delivery dates, including those furnished by OWNER. 

 

1.5 PROPOSED PRODUCTS LIST 

 

A. Within fifteen (15) calendar days after date of OWNER-CONTRACTOR 

Agreement, submit list of major products proposed for use, with name of 

manufacturer, trade name, and model number of each product. 

 

B. For products specified only by reference standards, give manufacturer, trade 

name, model or catalog designation, and reference standards. 

 

1.6 SHOP DRAWINGS 

 

A. Provide a minimum of two (2) copies. 

 

B. Shop Drawings:  Submit for review.  After review, produce copies and distribute 

in accordance with the SUBMITTAL PROCEDURES article above and for 

record documents purposes described in Section 01700 - CONTRACT 

CLOSEOUT. 

 

1.7 PRODUCT DATA 

 

A. Provide a minimum of two (2) copies.   

 

B. Mark each copy to identify applicable products, models, options, and other data.  

Supplement manufacturers' standard data to provide information unique to this 

Project. 
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C. After review distribute in accordance with the Submittal Procedures article above 

and provide copies for record documents described in Section 01700 - 

CONTRACT CLOSEOUT. 

 

1.8 MANUFACTURER INSTALLATION INSTRUCTIONS 

 

A. When specified in individual specification sections, submit three copies of printed 

instructions for delivery, storage, assembly, installation, start-up, adjusting, and 

finishing to the ENGINEER. 

 

B. Indicate special procedures, perimeter conditions requiring special attention, and 

special environmental criteria required for application or installation. 

 

1.9 MANUFACTURER CERTIFICATES 

 

A. When specified in individual specification sections, submit manufacturer’s 

certificates in specified quantities. 

 

B. Indicate material or product conforms to or exceeds specified requirements.  

Submit supporting data, affidavits, certifications, and quality control testing. 

 

C. Certificates must be specific to the material or product delivered to the site. 

 

END OF SECTION 
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SECTION 01400 

 

QUALITY REQUIREMENTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Tolerances. 

2. Surveying. 

3. References. 

4. Mock-Up Requirements. 

5. Testing and observation requirements. 

1.2 QUALITY CONTROL AND CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site 

conditions, and workmanship, to produce Work of specified quality. 

B. Comply with manufacturers' and/or supplier’s instructions, including each step in 

sequence. 

C. When manufacturers' and/or supplier’s instructions conflict with Contract 

Documents, request clarification from Engineer before proceeding. 

D. Comply with specified standards as minimum quality for the Work except where 

more stringent tolerances, codes, or specified requirements indicate higher 

standards or more precise workmanship. 

E. Perform Work by persons qualified to produce required and specified quality. 

F. Verify field measurements are as indicated on Construction Drawings or as 

instructed by manufacturer. 

G. Materials stored off the site shall be stored in a bonded warehouse and shall be 

clearly marked as being for this project. 

1.3 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce 

acceptable Work.  Do not permit tolerances to accumulate. 

B. Comply with manufacturers' tolerances.  When manufacturers' tolerances conflict 

with Contract Documents, request clarification from Engineer before proceeding. 
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C. Adjust products to appropriate dimensions; position before securing products in 

place. 

1.4 SURVEYING 

A. All field layouts shall be performed by or under the supervision of a licensed 

Professional Land Surveyor registered in the state where the Work is to be 

conducted.  The Contractor shall establish and maintain a minimum of two 

permanent benchmarks.  Horizontal and vertical locations of the benchmarks shall 

be recorded on the Record Drawings. 

B. The Contractor will be responsible for all surveying necessary for construction 

including Record Drawings.  A 50’ X 50’ grid pattern or as otherwise approved 

by the CQA Consultant, of ground surface elevations in the construction area 

shall be surveyed and reference points installed by the Contractor prior to 

excavation and prior to placement of the soil materials.  The Record finished 

grades and Record Drawings shall be determined and provided by he Contractor’s 

licensed surveyor. 

C. Record Drawings for liner system construction shall include at a minimum: 

1. Subgrade; 

2. Low permeability soil liner;  

3. Erosion and vegetative cover; 

4. Perimeter berms, roads, and stormwater management features; and 

5. Landfill gas wells. 

D. The thickness of the soil layers (low permeability soil liner, erosion and 

vegetative layer) shall be determined by non-destructive survey methods by 

comparison of topographic survey and spot elevations of the top of subject layer 

to the bottom of the subject layer.  All anchor trenches, berms, toes, crests and 

breaks-in-slope shall be surveyed, field referenced and located on Record 

Drawings. 

1.5 REFERENCES 

A. For products or workmanship specified by association, trades, or other consensus 

standards, comply with requirements of standard, except when more rigid 

requirements are specified or are required by applicable code. 

B. Obtain copies of standards where required by product specifications sections. 

C. When specified reference standards conflict with Contract Documents, request 

clarification from Engineer before proceeding. 

D. Contractual relationships, duties, and responsibilities of parties in Contract, nor 

those of Engineer or CQA Consultant shall be altered from Contract Documents 

by mention or inference otherwise in reference documents. 
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1.6 MOCK-UP REQUIREMENTS 

A. Tests will be performed under provisions identified in respective product 

specification sections. 

1.7 TESTING AND OBSERVATION REQUIREMENTS 

A. Testing and observation services for the purpose of conducting tests shall be 

performed by the CQA Consultant as required by the project Construction Quality 

Assurance (CQA) Plan.  All costs of testing shall be paid by the Owner except for 

those called out in the CQA documents to be the contractor’s responsibility. 

B. Testing, observations and source quality control may occur on or off project site.  

Perform off-site testing as required by CQA Consultant or Owner. 

C. CQA Reports will be submitted by the CQA Consultant to the State Regulatory 

Solid Waste Section/Department indicating observations and results of tests and 

indicating compliance or non-compliance with Contract Documents. 

D. Contractor shall cooperate with CQA Consultant; furnish samples of materials, 

equipment, tools, storage, safe access, and assistance by incidental labor as 

requested. 

1. The Contractor shall give ample advance notice to the CQA Consultant 

prior to expected time for operations requiring testing services and/or 

before covering up items that require inspection. 

2. The Contractor shall make arrangements with CQA Consultant and pay 

for additional samples and tests required for Contractor's use. 

E. Testing and employment of testing agency or laboratory shall not relieve 

Contractor of obligation to perform Work in accordance with requirements of 

Contract Documents. 

F. Re-testing or observation required because of non-conformance to specified 

requirements shall be performed by same CQA Consultant.  Payment for re-

testing will be charged to Contractor by deducting testing charges from Contract 

Sum/Price. 

G. CQA Consultant Responsibilities: 

1. Provide qualified personnel at site.  Cooperate with Owner, Engineer, and 

Contractor in performance of services. 

2. Perform specified sampling and testing of products in accordance with 

specified standards. 

3. Ascertain compliance of materials with requirements of Contract 

Documents. 

4. Promptly notify Owner and Contractor of observed irregularities or non-

conformance of Work or products. 

5. Perform additional tests required by Engineer. 
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6. Attend preconstruction meetings and progress meetings. 

PART 2  PRODUCTS 

Not used. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Contractor shall verify existing site conditions and substrate surfaces are 

acceptable for subsequent Work.  Beginning new Work means acceptance of 

existing conditions. 

B. Contractor shall verify existing substrate is capable of structural support or 

attachment of new Work being applied or attached. 

C. Contractor shall examine and verify specific conditions described in individual 

specification sections. 

3.2 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

 

 

END OF SECTION 
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SECTION 01500 

 

CONSTRUCTION FACILITIES 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Construction facilities required for the construction of the permanent facilities 

specified under the Scope of Work of this Contract. 

 

B. Construction facilities include furnishing of all equipment, materials, tools, 

accessories, incidentals, labor, and performing all work for the installation of 

equipment and for construction of facilities, including their maintenance, 

operation, and removal, if required, at the completion of the Work under the 

Contract. 

 

1.2 DEFINITION 

 

A. Construction facilities include, but are not be limited to, the following temporary 

offices, utilities, equipment, materials, facilities, areas, and services: 

 

1. CONTRACTOR’s Field Office (Optional) 

2. Parking Areas 

3. Temporary Roads 

4. Storage of Materials and Equipment 

5. Construction Equipment 

6. Temporary Sanitary Facilities 

7. Temporary Electric Power 

8. Temporary Water 

9. First Aid Facilities 

10. Security 

 

1.3 GENERAL REQUIREMENTS 

 

A. CONTRACTOR is responsible for furnishing, installing, constructing, operating, 

maintaining, removing and disposing of the construction related facilities, as 

specified in this Specification, and as required by OWNER for the completion of 

the Work under the Contract. 

 

B. Locate and maintain construction facilities in a clean, safe and sanitary condition 

at all times until completion of the Contract. 
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C. The requirements specified herein are in addition to any requirements specified 

elsewhere in the Contract Documents.  Construction facilities must meet the 

requirements for all-weather service. 

 

D. Minimize land disturbances related to the construction facilities to the greatest 

extent possible and restore land to the extent reasonable and practical, to its 

original contours by grading to provide positive drainage and by seeding the area 

to match with existing vegetation, or as specified elsewhere.  All debris or other 

disturbances resulting from the CONTRACTOR’s actions shall be removed by 

the CONTRACTOR to the satisfaction of the OWNER. 

 

1.4 FIELD OFFICE 

 

A. At his option, CONTRACTOR to provide and pay for his own field office to be 

located as directed by the OWNER.  CONTRACTOR to have a job box or other 

secure storage location on-site for the storage of Project Records. 

 

1.5 PARKING AREAS 

 

A. OWNER will provide parking area for maintenance and delivery vehicles, the 

OWNER's, ENGINEER's, and CONTRACTOR's representatives, and other 

authorized visitors. 

 

1.6 TEMPORARY ROADS 

 

A. Temporary roads are existing roads that are improved, or new roads  

constructed by CONTRACTOR for convenience of CONTRACTOR in the 

performance of the Work under the Contract.  Coordinate construction with 

OWNER. 

 

B. Keep erosion to a minimum and maintain suitable grade and radii of curves to 

facilitate ease of movement of vehicles and equipment.  

 

C. Clean equipment so that mud or dirt is not carried onto public roads.  Clean any 

mud or dirt transported by equipment onto paved roads both on site and off site.  

CONTRACTOR to minimize dust emissions from the hauling of soil and waste 

materials.  As needed, CONTRACTOR to water roads and provide dust reduction 

and all OWNER site speed limits must be maintained. 

 

1.7 STORAGE OF MATERIALS AND EQUIPMENT 

 

A. Make arrangements for storage areas for materials and equipment.  Locations and 

configurations of such facilities are subject to the acceptance of OWNER. 

 



Edgecombe County Landfill 

Landfill Gas Collection and Control System Installation 

DECEMBER 2011 01500-3 CONSTRUCTION FACILITIES 

B. Confine all operations, including storage of materials, to approved area.  

CONTRACTOR is liable for any and all damage caused during such use of 

property of the OWNER or others.  Store materials in accordance with 

manufacturer's instructions when applicable.  CONTRACTOR to ensure that all 

equipment and materials used in the work are stored in a dry and protected 

condition. 

 

C. Store construction materials and equipment within boundaries of designated areas.  

Storage of gasoline or similar fuels must conform to state and local regulations 

and be limited to the areas approved for this purpose by the OWNER. 

 

1.8 CONSTRUCTION EQUIPMENT 

 

A. Erect, equip, and maintain all construction equipment in accordance with all 

applicable statutes, laws, ordinances, rules, and regulations of OWNER or other 

authority having jurisdiction. 

 

B. Provide and maintain scaffolding, staging, runways, hoists, barricades, and similar 

equipment required for performance of the Contract.  Provide hoists or similar 

equipment with operators and signals, as required. 

 

C. Provide, maintain, and remove upon completion of the Work, all temporary 

rigging, scaffolding, hoisting equipment, debris boxes, barricades around 

openings and excavations, fences, ladders, and all other temporary work, as 

required for all work hereunder unless otherwise directed by OWNER. 

 

D. Construction equipment and temporary work must conform to all the 

requirements of state, county, local authorities, OSHA, and underwriters which 

pertain to operation, safety, and fire hazard.  Furnish and install all items 

necessary for conformity with such requirements, whether or not called for under 

separate sections of these Specifications. 

 

1.9 TEMPORARY SANITARY FACILITIES 

 

A. Provide temporary sanitary facilities for use by all CONTRACTOR employees 

and persons engaged in the Work, including subcontractors, their employees and 

authorized visitors. 

 

B. Sanitary facilities include enclosed chemical toilets and washing facilities.  These 

facilities must meet the requirements of local public health standards.  Open pit or 

trench latrines are not permitted. 

 

C. Locate sanitary facilities as approved by OWNER, and maintain in a sanitary 

condition during the entire course of the Work. 
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1.10 TEMPORARY ELECTRIC POWER 

 

A. Provide and maintain during the course and progress of the Work all electrical 

power and wiring requirements to facilitate the Work of all trades and services 

associated with the Work.  Make arrangements with the applicable serving utility 

company or provide generators and pay all charges for providing and maintaining 

electrical service including usage costs at the site unless otherwise approved by 

the OWNER.  Furnish all temporary wiring, feeders, and connections. 

 

B. Routing of temporary conductors, including welding leads, must not create a 

safety hazard nor interfere with operation and maintenance of existing facilities. 

 

C. Install all temporary wiring in accordance with the applicable requirements of the 

local electrical code. 

 

1.11 TEMPORARY WATER 

 

A. CONTRACTOR to make all arrangements for water needs from OWNER. 

 

1.12 FIRST AID FACILITIES 

 

A. Provide first aid equipment and supplies to serve all CONTRACTOR personnel at 

the site. 

 

1.13 SECURITY 

 

A. Make all necessary provisions and be responsible for the security of the Work and 

the site until final inspection and acceptance of the Work unless otherwise 

approved by the OWNER.  In no case shall the OWNER be responsible for the 

security of the CONTRACTOR’s supplies, property, or equipment. 

 

PART 2 PRODUCTS 
  Not Used. 

 

PART 3 EXECUTION 
  Not Used. 

END OF SECTION 
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SECTION 01600 

 

MATERIAL AND EQUIPMENT 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Products. 

 

B. Transportation and handling. 

 

C. Storage and protection. 

 

1.2 PRODUCTS 

 

A. Products:  Means new material, machinery, components, equipment, fixtures, and 

systems forming the Work.  Does not include machinery and equipment used for 

preparation, fabrication, conveying and erection of the Work.  Products may also 

include existing materials or components required for reuse. 

 

B. Do not use materials and equipment removed from existing premises, except as 

specifically permitted by the Contract Documents. 

 

C. Provide interchangeable components of the same manufacturer, for similar 

components. 

 

1.3 TRANSPORTATION AND HANDLING 

 

A. Transport and handle products in accordance with manufacturer's instructions. 

 

B. Promptly inspect shipments to assure that products comply with requirements, 

quantities are correct, and products are undamaged. 

 

C. Provide equipment and personnel to handle products by methods to prevent 

soiling, disfigurement, and/or damage. 

 

D. Any damaged materials, whether as originally shipped or as a result of handling, 

shall be replaced at no additional cost to the OWNER and with no extension of 

contract time. 
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1.4 STORAGE AND PROTECTION 

 

A. Store and protect products in accordance with manufacturer's instructions, with 

seals and labels intact and legible.  Store sensitive products in weather-tight, 

climate controlled enclosures. 

B. For exterior storage of fabricated products, place aboveground on sloped supports, 

if in accord with manufacturer’s handling instructions. 

 

C. Provide off-site storage and protection when site does not permit on-site storage 

or protection. 

 

D. Cover products subject to deterioration with impervious sheet covering.  Provide 

ventilation to avoid condensation. 

 

E. Store loose granular materials on solid flat surfaces in a well-drained area. 

 

F. Provide equipment and personnel to store products by methods to prevent soiling, 

disfigurement, or damage. 

 

G. Arrange storage of products to permit access for inspection.  Periodically inspect 

to assure products are undamaged and are maintained under specified conditions. 

 

H. Any products that become damaged during storage shall be replaced at no 

additional cost to the OWNER and with no extension of contract time. 

 

PART 2 PRODUCTS 
  Not Used. 

 

PART 3 EXECUTION 
  Not Used. 

 

END OF SECTION 
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SECTION 01630 

 

PRODUCT OPTIONS AND SUBSTITUTIONS 

 

PART 1 GENERAL 

 

1.1 SUMMARY 

 

A. This Section describes CONTRACTOR procedures for securing approval of 

proposed product options and substitutions. 

 

1.2 PRODUCT OPTIONS 

 

A. The Contract is based on standards of quality established in the Contract 

Documents. 

 

1. In agreeing to the terms and conditions of the Contract, the 

CONTRACTOR has accepted a responsibility to verify that the specified 

products will be available and to place orders for all required materials in 

such a timely manner as is needed to meet his agreed construction 

schedule. 

 

2. The OWNER and ENGINEER do not agree to the substitution of 

materials or methods called for in the Contract Documents, except as they 

may specifically otherwise state in writing. 

 

B. Materials and/or methods specified by name: 

 

1. Where materials and/or methods are specified by naming one single 

manufacturer and/or model number, without stating that equal products 

will be considered, only the material and/or method named is approved for 

incorporation into the Work. 

 

2. Should the CONTRACTOR demonstrate to the approval of the 

ENGINEER that a specified material or method was ordered in a timely 

manner and will not be available in time for incorporation into this Work, 

the CONTRACTOR shall submit to the ENGINEER such data on 

proposed substitute materials and/or methods as are needed to help the 

ENGINEER determine suitability of the proposed substitution. 

 

C. Where materials and/or methods are specified by name and/or model number, 

followed by the words "or an equal approved in advance by the OWNER" or 

similar wording: 
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1. The material and/or method specified by name establishes the required 

standard of quality; 

2. Materials and/or methods proposed by the CONTRACTOR to be used in 

lieu of materials and/or methods so specified by name must in all ways be 

equal or exceed the qualities of the named materials and/or methods; 

 

D. The following products do not require further approval except for interface within 

the Work: 

 

1. Products specified by reference to standard specifications such as ASTM 

and similar standards; 

 

2. Products specified by manufacturer's name and catalog model number. 

 

E. Where the phrase "or equal," or "or equal as approved by the ENGINEER," 

occurs in the Contract Documents, do not assume that the materials, equipment, 

or methods will be approved as equal unless the item has been specifically so 

approved in writing for this Work by the ENGINEER. 

 

F. The decision of the OWNER, as recommended by the ENGINEER, shall be final. 

 

1.2 DELAYS 

 

A. Delays in construction arising by virtue of the non-availability of a specified 

material and/or method will not be considered by the OWNER as justifying an 

increase in the agreed Time of Completion. 

 

PART 2 PRODUCTS 
  Not Used. 

 

PART 3 EXECUTION 
  Not Used. 

 

END OF SECTION 
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SECTION 01650 

START-UP 

 
PART 1 GENERAL 

 

1.1 DESCRIPTION 

A. A startup certification is required for the blower/flare system. Certifications 

include the Manufacturer’s Check-Out Certification and the Demonstration 

Certification. The CONTRACTOR shall satisfy the requirements of these 

certifications as specified herein.  

 

PART 2 PRODUCTS 
      Not Used. 

 

PART 3 EXECUTION 

3.1 PRELIMINARY MATTERS 

A Startup Certification: Prior to system startup, successfully complete all testing 

required of the individual components.  Complete and submit two (2) copies of 

the attached “Manufacturer’s Check-Out Certification” form.  The submitted 

copies shall have signatures of the General CONTRACTOR, the Subcontractor (if 

involved), and the Manufacturer’s representative (if involved).  All copies shall be 

provided with the respective Operation and Maintenance (O&M) Manual.  This 

form and the O&M Manual shall be submitted prior to providing operational 

training to the OWNER and prior to conducting the final inspection. 

B. Demonstrate to the ENGINEER that all temporary jumpers and/or bypasses have 

been removed and that all components are operating under their own controls as 

designated 

C. Coordinate startup activities with the OWNER and with the ENGINEER prior to 

commencing system startup 

3.2 STARTUP 

A. Confirm that all equipment is properly energized and that all switches are set to 

their normal operating condition. 

B. Initiate startup in accordance with the startup sequence.  This startup sequence 

shall follow, exactly, the sequence in the submitted operation and maintenance 

manual. 
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C. Observe individual component operations and make adjustments as necessary to 

optimize the performance of the Work. 

D. Coordinate with the OWNER and ENGINEER before performing any 

adjustments that may disturb other landfill operations. 

3.3 DEMONSTRATION AND TESTING 

A. After all work components have been constructed, field tested, and started-up in 

accordance with the individual specifications and manufacturer requirements, 

perform the demonstration and testing in the presence of the ENGINEER and the 

OWNER.  The demonstration shall be held upon completion of all systems at a 

date to be agreed upon in writing with the OWNER. 

B. The demonstration and testing shall be conducted for three consecutive days.  The 

Work must operate successfully throughout the three-day testing period in the 

manner intended.  If the Work does not operate successfully, the problems shall 

be corrected, and the three-day test shall be restarted to Day 1. 

C. Acceptability of the Work’s performance will be based on the work performing as 

specified in the Contract Documents, either under actual or simulated operating 

conditions as approved by the ENGINEER.  The intent of the demonstration and 

testing is for the CONTRACTOR to demonstrate to the OWNER and the 

ENGINEER that the Work will function as a completed and operable system 

under normal as well as emergency operating conditions and is ready for 

acceptance. 

D. In conjunction with the demonstration and testing, the CONTRACTOR shall 

provide a training session or sessions for a minimum of one (1) 8-hour day to 

adequately instruct designated OWNER personnel on system startup, operations, 

shutdown, and other essential features of the system equipment.  The training 

shall detail the function of the various systems and system components and their 

relationships to each other.   In addition, system operations under all alarm 

conditions shall be demonstrated; some of these alarm conditions may be 

simulated (e.g., via electrical jumpers) for training purposes.  Prior to the 

substantial completion, the CONTRACTOR shall submit for approval, a detailed 

agenda for the training sessions and the experience of the person(s) conducting 

the training.  Training shall be conducted on one weekday following the 

completion of startup testing (see Paragraph 3.3 B) at a mutually agreed upon 

time during normal business hours. 

E. Demonstration Certification: Complete and submit two (2) copies of the attached 

“Demonstration Certification” form.  The submitted copies shall have signatures 

of General CONTRACTOR, the Subcontractor (if involved), and the 

Manufacturer’s representative (if involved).  All copies shall be provided with the 

respective Operation and Maintenance Manual. 
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MANUFACTURER’S CHECK-OUT CERTIFICATION 

 

____  OWNER:    _______________________  

____  ENGINEER:   _______________________  Check-out 

____  CONTRACTOR:   _______________________  Memo No. _____ 

 

 

PROJECT DATA CONTRACT DATA 
NAME:   

   

   

  NUMBER:  

LOCATION:  DATE:  

  DRAWING #  

  SPECIFICATION  

  SECTION:  

OWNER:   

   

   

   

 

Name of equipment checked:               

Name of manufacturer of equipment:             

 

1. The equipment furnished by us has been checked on the job by us. We have reviewed (where 

applicable) the performance verification information submitted to us by the CONTRACTOR. 

2. The equipment is properly installed, except for items noted below.* 

3. The equipment is operating satisfactorily, except for items noted below.* 

4.  The written operating and maintenance information (where applicable) has been presented to 

the CONTRACTOR, and gone over with him in detail.  Two (2) copies of all applicable 

operating and maintenance information and parts lists have been furnished to him for 

insertion in each of the Equipment Brochures. 

 

Checked By:__________________________________ _____________________________   

  Name of General CONTRACTOR     Name of Manufacturer’s Rep. 

 

 ___________________________________ _____________________________ 
 Address and Phone No. Of Rep.    Authorized Signature/Title/Date 

 

 ___________________________________ _____________________________ 
 Signature/Title/Person Making Check  Name of Subcontractor 

 

 ___________________________________ _____________________________ 
 Date Checked   Authorized Signature/Title/Date   
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* Manufacturer’s Representative Notations - Exception noted at time of check were: 

 

 

 

 

 

 

 

Manufacturer’s Representative to note adequacy of related equipment that directly affects 

operation, performance or function of equipment checked.  (No comment presented herein will 

indicate adequacy of related systems or equipment): 
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DEMONSTRATION CERTIFICATION 

 

____  OWNER:    _______________________  

____  ENGINEER:   _______________________  Check-out 

____  CONTRACTOR:   _______________________  Memo No. _____ 

 

 

PROJECT DATA CONTRACT DATA 
NAME:   

   

   

  NUMBER:  

LOCATION:  DATE:  

  DRAWING #  

  SPECIFICATION  

  SECTION:  

OWNER:   

   

   

   

 

NOTE TO CONTRACTOR: 

Submit four (4) copies of all information listed below under (a) and (b) for review at least one 

week before scheduled demonstration of the work.  After all information has been approved by 

the ENGINEER, give the OWNER a Demonstration of Completed Systems as specified and 

have the OWNER sign four (4) copies of this form.  After this has been done, a written request 

for a final inspection of the system shall be made. 

 

MEMORANDUM: 

Approval of this certificate indicates that the OWNER has been given a Demonstration of 

Completed Systems on the work covered under this Specification Section.  Operation of the 

overall system and of major equipment items were described and demonstrated.  The following 

items were given to the OWNER: 

 

(a) OWNER’s two (2) copies of Operation and Maintenance Manual for equipment or 

systems specified under this section containing approved submittal sheets on all 

items, including the following: 

 

  (1) Maintenance information published by manufacturer on equipment items. 

 

  (2) Printed warranties by manufacturers on equipment items. 

 

  (3) Check-Out Certification on equipment signed by manufacturer’s representative. 

 

  (4) Written operating instructions on any specialized items. 
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  (5) Explanation of guarantees and warranties on the system. 

 

(b) Record drawing showing as-built conditions. 

 

(c) A demonstration/training session presenting system operation and maintenance 

procedures. 

 

 

   

  (Name of CONTRACTOR) 

 

By:     

  (Authorized Signature, Title & Date) 

 

     

  (Name of Subcontractor) 

 

By:    

  (Authorized Signature, Title & Date) 

 

 

Received the following:  Operations and Maintenance manual, as-built Drawings, demonstration 

and instructions on system operation 

 

 

   

  (OWNER) 

 

 

 By:   

 (Authorized Signature, Title & Date) 

 

 

END OF SECTION 
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SECTION 01700 

CONTRACT CLOSEOUT 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Scope of Work: The CONTRACTOR shall provide all labor, materials, 

equipment and incidentals necessary to closeout the project as specified herein.  

Activities may include, but are not limited to final cleaning, preparation of record 

documents, operations and maintenance documents, delivery of spare parts, and 

transfer of warranties.  

B. Related Work Described Elsewhere 

 

1. All Sections. 

1.2 CLOSEOUT PROCEDURES 

A The CONTRACTOR shall submit written certification that Contract Documents 

have been reviewed, Work has been inspected by CONTRACTOR, Work has 

been tested in the presence of the ENGINEER, and that Work is complete in 

accordance with Contract Documents and ready for ENGINEER's final inspection 

and review. 

B ENGINEER shall make a final inspection of all CONTRACTOR work to verify 

CONTRACTOR’s statements. 

C Should the ENGINEER consider that the Work is incomplete or defective: 

1. The ENGINEER will promptly notify the CONTRACTOR in writing, 

listing the incomplete or defective work. 

2. CONTRACTOR shall take immediate steps to remedy the stated 

deficiencies, and send a second written certification to the ENGINEER for 

review. 

3. The ENGINEER will re-inspect the Work. 

D. Once the ENGINEER considers the Work to be acceptable, the CONTRACTOR 

shall submit closeout submittals and final Application for Payment identifying 

total adjusted Contract Sum, previous payments, and sum remaining due. 

E. Should the ENGINEER perform re-inspections of the Work due to the failure of 

the Work to comply with the claims of status of completion made by the 

CONTRACTOR: 
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 1. OWNER will compensate the ENGINEER for such additional services. 

2. OWNER will deduct the amount of such compensation from the final 

payment to the CONTRACTOR. 

 

1.3 CONTRACTOR’S CLOSEOUT SUBMITTALS TO ENGINEER 

 

 A. Evidence of compliance with requirements of governing authorities. 

 

 B. Project Record Documents. 

 

 C. Warranties and Bonds 

 

 D. Evidence of Payment and Release of Liens 

 

1.4 FINAL ADJUSTMENT OF ACCOUNTS 

 

A. CONTRACTOR to submit a final statement of accounting to ENGINEER for 

review.  Statement to include all final adjustments to the Contract Sum, including 

all change orders, allowances, unit prices, deductions for uncorrected Work, 

liquidated damages, and any other adjustments. 

 

B. ENGINEER will prepare a final Change Order, reflecting the approved 

adjustments to the Contract Sum. 

 

C. CONTRACTOR will submit the final Application for Payment. 

1.5 FINAL CLEANING 

A. Prior to any Final Payments and payment for demobilization from the site, 

CONTRACTOR to execute final cleaning prior to final project assessment. 

B. Clean equipment and fixtures with cleaning materials appropriate to the surface 

and material being cleaned.  Clean filters of operating equipment, clean debris 

from manholes, and clean the site. 

C. Remove waste and surplus materials, rubbish, and construction facilities installed 

by the CONTRACTOR from the site. 

D. Verify that grading, seeding, and repair of the landfill cap at all disturbed areas 

has been accomplished to the satisfaction of OWNER and ENGINEER.  Verify 

that erosion and sediment control structures removed or damaged during 

performance of the Work have been repaired or restored to the satisfaction of 

OWNER and ENGINEER. 
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1.6 OPERATION AND MAINTENANCE DATA 

A Submit data bound in 8-1/2 x 11 inch text pages, three ring binders with durable 

plastic covers. 

B Prepare binder cover with printed title "OPERATION AND MAINTENANCE 

INSTRUCTIONS", title of project, and subject matter of binder when multiple 

binders are required. 

C Internally subdivide the binder contents with permanent page dividers, logically 

organized as described below; with tab titling clearly printed under reinforced 

laminated plastic tabs. 

D Contents:  Prepare a Table of Contents for each volume, with each Product or 

system description identified, typed in three parts as follows: 

1. Part 1:  Directory, listing names, addresses, and telephone numbers of 

ENGINEER, CONTRACTOR, Subcontractors, and major equipment 

suppliers. 

2. Part 2:  Operation and maintenance instructions, arranged and subdivided 

by subsystem.  For each category, identify names, addresses, and 

telephone numbers of Subcontractors and suppliers.  Identify the 

following: 

 

a. Significant design criteria. 

b. List of equipment. 

c. Parts list for each component. 

d. Operating instructions. 

e. Maintenance instructions for equipment and systems. 

f. Maintenance instructions for finishes, including recommended 

cleaning methods and materials, and special precautions 

identifying detrimental agents. 

3. Part 3:  Project documents and certificates, including the following: 

 

a. Shop drawings and product data. 

b. Certificates. 

c. Photocopies of warranties. 

E Submit one draft copy of completed volumes to ENGINEER a minimum of 15 

calendar days prior to Final Inspection.  This copy will be reviewed and returned, 

with ENGINEER comments.  Revise content of all document sets as required 

prior to final submission. 

F Submit two (2) sets of revised final volumes, within 10 calendar days after final 

inspection. 
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1.7 WARRANTIES AND BONDS 

A. Provide two (2) notarized copies of all warranties and bonds. At a minimum, 

CONTRACTOR to provide a written warranty for one (1) year from the date of 

final acceptance of the Work for all his Work on this project.  The warranty shall 

be in addition to any other product or equipment specific warranties available. 

B. Execute and assemble transferable warranty documents from Subcontractors, 

suppliers, and manufacturers. 

C. Provide Table of Contents and assemble in three ring binder with durable plastic 

cover. 

D. Submit prior to final Application for Payment. 

E. For items of Work delayed beyond date of Substantial Completion, provide 

updated submittal within 10 days after acceptance, listing date of acceptance as 

start of warranty period. 

F. Related Damages and Losses: When correcting warranted Work that has failed, 

CONTRACTOR to remove and replace any other Work that has been damaged as 

a result of such failure at no additional cost to OWNER. 

G. Reinstatement of Warranty: When Work covered by a warranty has failed and 

been corrected, CONTRACTOR to reinstate the warranty by written 

endorsement.  The reinstated warranty shall be equal to the original warranty with 

an equitable adjustment for depreciation. 

H. Replacement Cost: Upon determination that Work covered by a warranty has 

failed, replace or rebuild the Work to an acceptable condition complying with the 

Contract Documents.  The CONTRACTOR is responsible for the cost of 

replacing or rebuilding the defective Work regardless of whether the OWNER has 

benefited from the use of the Work through a portion of its anticipated life. 

I. OWNER’s Recourse: Written warranties made to the OWNER are in addition to 

implied warranties, and shall not limit the duties, obligations, rights, and remedies 

otherwise available under the law, nor shall warranty periods be interpreted as 

limitations on time in which the OWNER can enforce such other duties, 

obligations, rights, or remedies. 

J. Manufacturer’s disclaimers and limitations on product warranties do not relieve 

the CONTRACTOR of the warranty on the Work that incorporates the products, 

nor does it relieve suppliers, manufacturers, and subcontractors required to 

countersign special warranties with the CONTRACTOR. 

 

 

END OF SECTION 
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SECTION 01800 

 

HEALTH AND SAFETY PLAN 

 

PART 1 GENERAL 

 

1.1 DESCRIPTION 

 

A. In the event that the ENGINEER or OWNER identify an exclusion zone, the 

CONTRACTOR will use only site crew members in the identified area that are 

trained in accordance with the United States Occupational Safety and Health 

Administration (OSHA) regulations 29 CFR 191.120. The workers also need to 

have completed the minimum 40-hours Hazardous Materials training course and 

necessary refresher courses. This applies to both the CONTRACTOR's workers 

and any Subcontractor site workers. 

 

B. All site workers that work in the identified exclusion zone must be under a 

Medical Monitoring Program as outlined in 29 CFR 1910.120, and be physically 

capable of wearing a respirator, if necessary. 

 

C. Actions that potentially endangered workers shall be stopped immediately and 

brought to the OWNER's attention. Health and Safety is the responsibility of the 

CONTRACTOR. 

 

1.2 SITE SPECIFIC HEALTH AND SAFETY PLAN 

 

A. The CONTRACTOR shall prepare a written site-specific Health and Safety (Plan) 

for use by the CONTRACTOR and Subcontractor site workers. This plan must be 

prepared to meet the 29 CFR 1910.120 OSHA regulations and shall include as a 

minimum, the following: 

 

1. Organizational Structure: to include general supervision, Health and 

Safety office, lines of authority and responsibility and communication.  

The Health and Safety Office shall be a worker who will be present at all 

times during the site construction, in addition to his/her other site duties. 

 

2. Comprehensive Work Plan: to include the work tasks and objectives, 

resources needed, and training requirements for workers (health and 

safety, machine operations license, etc.). This shall include a section on 

safety procedures to be followed for excavation and well drilling in 

landfill waste and work in areas where exposure to landfill gas and 

leachate is likely. 

 

3. Health and Safety: to include identification of possible site hazards (e.g., 

solid waste, landfill gas, and Leachate), training levels for each category 
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of site workers, personal protective equipment and medical surveillance 

needed, site control measures, and confined space entry procedures. 

 

4. Emergency Response Plans: to include all emergency telephone 

numbers, a highlighted map showing the quickest route to the nearest 

emergency care facility and written directions to such facility. 

 

5. Air Monitoring Procedures: to include frequency and type of air 

monitoring of exposed refuse, landfill surfaces, boreholes and excavations, 

and site worker areas, calibration of air monitoring equipment, and action 

levels of air contaminants for site worker protection. All equipment 

calibration and field gas measurements shall be recorded with the date and 

time of sample, and the sampler's name. Sampling shall be done by a 

CONTRACTOR's worker trained in the use of gas sampling equipment. 

These trained workers shall be designated in the CONTRACTOR's Plan. 

 

6. Respiratory Protection Program:  to include written documentation of the 

CONTRACTOR’s respiratory program. 

 

7. Drilling and Gas Well Installation Safety Procedures: to include 

prevention of fall hazards and controlled access zones 

 

8. A signature page for all site workers covered by the Plan (CONRACTOR 

and Subcontractor site workers.) 

 

B. Acceptance of the CONTRACTOR's Plan by the OWNER is necessary prior to 

the start of site operations. The Plan should incorporate and be consistent with the 

OWNER's and the LANDFILL OPERATOR's health and safety policies and 

procedures. 

 

C. The CONTRACTOR shall consider the various materials disposed of (municipal 

solid waste, construction and demolition debris) that may be encountered during 

excavation in preparing the Health and Safety Plan. 

 

D. The Health and Safety Plan should reflect the information contained in "A 

Compilation of Landfill Gas Field Practices and Procedures, Solid Waste 

Association of North America (SWANA), March 1992." 

 

1.3       SITE OPERATIONS 

 

A. The Plan will be kept on site in an easily accessible spot during all site operating 

hours. All site workers will be notified of the location of the Plan. 

B. A Safety Meeting will be held by CONTRACTOR and attended by all 

CONTRACTOR site workers prior to starting construction. At this safety 

meeting, the Plan will be reviewed with the site workers, and all site workers will 
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sign the Plan indicating that they have been apprised of the Plan's contents. New 

site workers must review the Plan with the CONTRACTOR's Health and Safety 

Officer prior to beginning work on site, and must sign that they have been 

apprised of the Plan's contents. 

  

C. Site operations will take place in conditions of adequate light only. 

  

D. Areas of open refuse (i.e., excavations, trenches and boreholes) will be monitored 

for combustible gases, methane, volatile organics, hydrogen sulfide and oxygen 

through the use of field gas meters. Respiratory protection for acid gases and 

organic vapors will be used by the worker while monitoring gas levels. 

Appropriate respiratory protection will be taken by other workers as necessary. 

 

E. No workers will be allowed in any trench or excavation while excavation of the 

area is in progress. Entry into the excavation shall be made only after the 

CONTRACTOR's site worker has monitored the air in the excavation, and 

determined the appropriate level of personal protection required for entry into the 

excavation. Site workers in excavations must be supervised at all times. 

 

F. Site workers will limit their dermal exposure to excavated refuse. Minimal skin 

protection includes puncture resistant shoes meeting ANSI standards, long pants, 

long-sleeved shirts, safety glasses, safety vests, hard hats, and rubber gloves to be 

used when handling refuse. 

 

G. Start-up and shutdown of engines will not be done in areas of excavated refuse 

or where elevated landfill gas emissions have been documented. 

 

PART 2 PRODUCTS (Not used) 

 

PART 3 EXECUTION 

 

A. Work performed shall be consistent with the following guidelines and references 

and in compliance with all applicable local, state, and federal regulations and 

standards including, but not limited to, those listed below. In the case that these 

requirements are conflicting, the one which offers the greatest protection shall be 

followed. 

 

a. CONTRACTOR's approved, site-specific Health and Safety Plan. 

 

b. Asbestos Work Plan for the Installation of a Landfill Gas Collection and 

Control System, prepared by S&ME, Inc, approved by the State of North 

Carolina, Department of Health and Human Services, Division of Public 

Health, Health Hazards Control Unit on September 12, 2011. 
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c. Occupational Safety and Health Administration (OSHA) Construction 

Industry Standards, 29 CFR1926, and General Industry Standards, 29 CFR 

1910. 

 

d. National Fire Protection Association (NFPA), 327 

 

B. At a minimum, all workers employed by the contractor or any subcontractors 

shall wear and/or use the following: 

• Standard work clothes (long pants, shirts with sleeves) 

• Hard Hat 

• High visibility safety shirt, vest, or jacket 

• Steel toe work boots 

• Leather work gloves (as work tasks dictate) 

• Safety glasses with affixed side shields (as work tasks dictate) 

• Hearing protection (as work tasks dictate) 

Hazards associated with the work shall be evaluated by the contractor and 

appropriate measures taken to ensure the safety of contractor employees, County 

personnel, and the public. 

 

C. Health Hazards Control Unit (HHCU) of the North Carolina Department of 

Health and Human Services (DHHS), Division of Public Health to have authority 

to enforce the National Emissions Standards for Hazardous Air Pollutants 

(NESHAP) Regulation in most NC counties.  The ENGINEER has prepared and 

submitted an “Asbestos Work Plan” to inform the HHCU of how the contractor 

will protect the public and the environment should excavation disturb waste that 

contains asbestos.  The “Asbestos Work Plan” was approved by the HHCU on 

Septeber 12, 2011.  The CONTRACTOR will be required to adhere to the 

procedures specified in the approved “Asbestos Work Plan.”     

 

D. The HHCU requires that a trained asbestos supervisor (TAS) be present during 

drilling and trenching, and an accredited asbestos inspector (AAI) perform the 

special asbestos inspections.  The ENGINEER will provide a TAS and/or AAI as 

required by the “Asbestos Work Plan.”  The CONTRACTOR shall provide at 

least 48-hour notice of drilling/trenching activities to the ENGINEER so they may 

make a TAS and/or AAI available during drilling or trenching activities that may 

encounter waste. 

 

 

 

 END OF SECTION 
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SECTION 02060 

 

AGGREGATE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aggregate materials for fill, drainage, and grading purposes. 

B. Related Sections: 

1. Section 02200 – Earthwork 

2. Section 02320 – Structural Fill 

3. Section 02321 – Backfill 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Coarse Aggregate: 

1. Basis of Measurement: A1, A2, & A3 by the in place cubic yard or as 

otherwise indicated in other Sections of these Specifications.  Installation 

quantities shall not include quantities placed beyond the lines and grades 

shown on the Drawings. 

2. Basis of Payment:   

a. Includes supplying aggregate materials, hauling, stockpiling, and 

placement. 

b. Requested payment quantities will be submitted by the Contractor 

with final approval by the Engineer.  If a dispute exists relative to 

payment quantities, the Contractor at his expense will uncover any 

buried or covered material for re-evaluation. 

1.3 REFERENCES 

A. American Association of State Highway and Transportation Officials: 

1. AASHTO T11 – Standard Method of Test for Materials Finer than 75 m 

(No. 200) Sieve in Mineral Aggregates by Washing. 

2. AASHTO T27 – Standard Method of Test for Sieve Analysis of Fine and 

Coarse Aggregates. 

3. AASHTO T180 – Standard Method of Test for Moisture-Density 

Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) 

Drop. 

B. ASTM International: 

1. ASTM C136 – Standard Test Method for Sieve Analysis of Fine and 

Coarse Aggregate. 
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2. ASTM D421 – Standard Practice for Dry Preparation of Soil Samples for 

Particle-Size Analysis and Determination of Soil Constants. 

3. ASTM D422 – Standard Test Method for Particle Size Analysis of Soils. 

4. ASTM D698 - Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft
3
 (600 kN-

m/m
3
)). 

5. ASTM D1556 – Standard Test Method for Density and Unit Weight of 

Soil in Place by the Sand-Cone Method. 

6. ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and 

Soil-Aggregate Mixtures, Using 10 lb Rammer and 18 inch Drop. 

7. ASTM D2167 - Standard Test Method for Density and Unit Weight of 

Soil in Place by the Rubber Balloon Method. 

8. ASTM D2922 - Standard Test Methods for Density of Soil and Soil-

Aggregate in Place by Nuclear Methods (Shallow Depth). 

9. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock 

in Place by Nuclear Methods (Shallow Depth). 

10. ASTM D4253 – Standard Test Methods for Maximum Index Density and 

Unit Weight of Soils Using a Vibratory Table. 

11. ASTM D4254 – Standard Test Method for Minimum Index Density and 

Unit Weight of Soils and Calculation of Relative Density. 

C. North Carolina Department of Transportation (NCDOT) Standard specifications 

for Roads and Structures. 

1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Submittal procedures. 

B. Materials Source:  Submit name of imported materials suppliers and description 

of material. 

C. Manufacturer’s/Supplier’s Certificate: Certify materials meet or exceed specified 

requirements. 

D. Requested payment quantities will be submitted by the Contractor with final 

approval by the Engineer. 

1.5 QUALITY ASSURANCE 

A. Furnish each aggregate material type from single source throughout the Work. 

B. Perform Work in accordance with North Carolina Department of Transportation 

Standard Specifications for Roads and Structures or as otherwise specified. 
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PART 2 PRODUCTS 

2.1. COARSE AGGREGATE MATERIALS 

A. Coarse Aggregate Type A1 - Roadways: Conforming to ABC Stone NCDOT 

standards.  Coarse Aggregate Type A1 used for roadway subgrades shall conform to 

section 1010 of NCDOT Standard Specifications of Type A aggregate base course. 

B. Coarse Aggregate Type A2 – Drainage Aggregate: Subangular, subrounded, 

rounded, or well rounded particle shaped conforming to No. 57 Stone NCDOT 

Standard Specifications sections 1005 and 1006.  Coarse Aggregate Type A2 shall 

be used for pipe vent construction and erosion control device construction and shall 

conform to the specifications in this section. 

C. Coarse Aggregate Type A3:  Conforming to Class B Riprap NCDOT Standard 

Specifications section 1042.  Coarse Aggregate Type A3 used for erosion control 

device construction and shall conform to the specifications in this section. 

2.3 SOURCE QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and observation services. 

B. Aggregate Material - Testing and Analysis: Perform in accordance with ASTM 

C136, ASTM D421, ASTM D422, ASTM D4253, ASTM D4254, AASHTO T11, 

and/or AASHTO T27. 

C. When tests indicate materials do not meet specified requirements, change material 

or material source and retest. 

D. Furnish materials of each type from same source throughout the Work. 

 

PART 3 EXECUTION 

3.1. STOCKPILING 

A. Stockpile materials on site at locations designated by Engineer. 

B. Stockpile in sufficient quantities to meet Project schedule and requirements. 

C. Separate differing materials with dividers or stockpile apart to prevent mixing. 

D. Direct surface water away from stockpile site so as to prevent erosion or 

deterioration of materials. 
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E. Stockpile materials on impervious material and cover to prevent erosion and 

leaching, until disposed of. 

3.2. STOCKPILE CLEANUP 

A. Remove stockpile, leave area in clean and neat condition.  Grade site surface to 

prevent free standing surface water. 

3.3. EXAMINATION 

A. Verify substrate has been inspected, gradients and elevations are correct, and is 

dry. 

B. Perform proofrolling of roadway or slab subgrades with a pneumatic tired vehicle 

with a minimum loaded weight of 20 tons under the observation of the Engineer 

or his representative to help identify subgrade areas that require repair. 

Proofrolling shall be conducted at the discretion of the Engineer or his 

representative.  Any soft, saturated or yielding areas exhibited by pumping and/or 

rutting will require removal and replacement with the appropriate compacted soil. 

3.4. PREPARATION 

A. Correct irregularities in subgrade gradient and elevation by scarifying, reshaping, 

and re-compacting. 

B. Do not place fill on soft, muddy, or frozen surfaces. 

C. Repair subgrade areas identified by the Engineer or his representative prior to 

placing aggregate or structural fill. 

3.5. AGGREGATE PLACEMENT 

A. Spread aggregate over prepared subgrade to a total compacted thickness as 

specified on Drawings. 

B. Place aggregate in layer thicknesses according to NCDOT Standard Specifications 

section 0520 and compact to specified density. 

C. Level and contour surfaces to elevations and gradients indicated. 

D. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist 

compaction. 

E. Add water to assist compaction.  If excess water is apparent, remove aggregate 

and aerate to reduce moisture content. 
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F. Use mechanical tamping equipment in areas inaccessible to compaction 

equipment. 

3.6. TOLERANCES 

A. Section 01400 - Quality Requirements:  Tolerances. 

B. Scheduled Compacted Thickness:  Within ¼ inch. 

C. Variation From Design Elevation:  Within ½ inch. 

3.7. FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements:  Testing and observation requirements.  

B. Compact testing will be performed in accordance with ASTM D1556, ASTM 

D1557, ASTM D698, AASHTO T180, ASTM D2167, ASTM D2922, and/or 

ASTM D3017. 

C. If tests indicate Work does not meet specified requirements, remove Work, 

replace and retest. 

D. Frequency of Tests:  Minimum of 2,500 square feet, one correction test per 

compacted lift. 

E. Stone Pavement Surface 

1. Compact placed aggregate materials to achieve compaction of 100 percent. 

 

 

END OF SECTION 
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 SECTION 02200 

 

 EARTHWORK 
 

PART 1 GENERAL 

 

1.1 DESCRIPTION 
 

A.   Scope of Work:  The CONTRACTOR shall provide all labor, materials, 

equipment and incidentals required to perform all excavating, trenching, 

backfilling, compaction, and replacement of cover as specified herein, and 

indicated for the purpose of constructing and installing the LFG collection system 

and associated facilities required to complete the work. 

 

B. The CONTRACTOR shall provide all temporary means needed to maintain 

excavations in a continuously dewatered condition. 

 

C.  The CONTRACTOR shall stockpile suitable existing cover material 

during earthwork activities and use the material as backfill.  Suitable existing soils 

shall be removed and stockpiled separately for use as topsoil. 

 

D. The CONTRACTOR shall perform all earthwork so as to minimize the disturbed 

area.  The disturbed area along LFG header lines and laterals shall be limited to 

20 feet on each side of the pipe (i.e., 40 feet total). 

 

 E. Work under this Section includes trenching activities both within and      

                         outside or municipal solid waste (MSW). 

 

            F.         Related Work Described Elsewhere 

 

1. Section 02670:  LFG Extraction Well and Wellheads 

2. Section 11170:  Skid-Mounted Landfill Gas Blower/Flare System 

3. Section 11200:  Condensate Sumps 

4. Section 15050:  Pipe and Pipe Fittings 

 

1.2 PROJECT CONDITIONS 

 

A. Existing Features:  The Drawings show surface features on the landfill and certain 

underground features.  These features include, but are not limited to: existing 

landfill gas collection and control system; groundwater and gas monitoring wells; 

access roads; utilities; and drainage devices.  This information has been obtained 

from a 2011 topographic survey and existing records.  It is not guaranteed to be 

correct or complete and is shown for the convenience of the CONTRACTOR.  

The CONTRACTOR shall explore ahead of the required excavation to determine 

the exact location of all features.  They shall be protected from damage by the 
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CONTRACTOR.  If they are broken or damaged, they shall be restored to their 

original condition by the CONTRACTOR at no cost to the OWNER. 

 

1.3 PROTECTION 

 

A. The CONTRACTOR is solely responsible for protection of the work.  Completed 

work that is damaged by weather or other means shall be repaired by the 

CONTRACTOR at no additional cost to the OWNER.  Earthwork that has been 

previously accepted, may become degraded due to exposure.  Work that has been 

placed, previously accepted and later becomes degraded or damaged, shall be 

repaired or reworked at no additional cost to the OWNER and in accordance with 

the Contract Documents. 

 

1.4 QUALITY ASSURANCE/QUALITY CONTROL 

 

A. Quality Control and Quality Assurance will be performed by the ENGINEER.  

The CONTRACTOR must allow access to all work and provide advance notice to 

ENGINEER to inspect and determine compliance with the plans and 

specifications.  

 

1.5 EXCAVATION CLASSIFICATION 

 

A.       All excavation shall be considered unclassified.  The expense of    

      excavating, removal, hauling, dewatering and disposal or all materials   

      including hard materials, rock materials and other materials specified  

      herein shall be included in the contract pricing.  No additional  

      compensation will be made for excavation of waste or rock material.   

 

PART 2 MATERIALS 

 

2.1 SOIL MATERIALS 

 

A. Bedding material shall be a clean, clayey sand, or silty material, free of particles 

exceeding 1 inch in diameter, wet clay, muck, refuse, organic matter, and other 

deleterious substances.  Bedding material may be sand, or clean soil. Suitable 

bedding material, except that obtained during excavation, is available onsite.  

CONTRACTOR is responsible for obtaining and hauling suitable material to 

working areas. 

 

B. Compacted soil backfill for trenching on and around the work area shall be with 

like material that is excavated from the trench as described on the Drawings, or it 

may be borrow soil obtained and transported by the CONTRACTOR from an off-

site source. 
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       C. Any soil backfill from an off-site source and used in the construction shall be 

capable of maintaining vegetation and conform to the following criteria.        

 

1. The soil shall have 100% passing the 3-inch sieve. 

       2.      At least 80% shall pass the #4 sieve, at least 15% shall pass the # 200 

sieve. 

3. The organic content shall be at least 4%. 

4. Maximum Liquid Limit is 50% 

5. Maximum Plasticity Index is 25% 

6. pH range of 5.5 to 7 

7. Free of extraneous materials harmful to plant growth 

 

D. Soil backfill containing refuse will not be accepted. 

 

E. The CONTRACTOR shall furnish a representative sample of proposed off-site 

soil weighing approximately 75 pounds to the ENGINEER for approval at least 

10 calendar days prior to the date of anticipated use of such material. Upon visual 

inspection, the ENGINEER may request that the CONTRACTOR perform testing 

on the soil to meet the above criteria, at the CONTRACTOR’s expense.  These 

tests will include the following: 

 

  1. Perform particle size distribution test (ASTM D422), Atterberg limits 

(ASTM D4318), and Standard Proctor compaction test (5 point curve, 

ASTM D 698).  Three Organic Content (loss on ignition, ASTM 

D2974) tests shall be performed as well. 

 

  2. Soil Analysis:  Furnish a soil analysis made by a qualified 

independent soil-testing agency stating percentages of organic matter, 

inorganic matter (silt, clay, and sand), deleterious material, pH, and 

mineral and plant-nutrient content of topsoil.  Report suitability of soil 

for lawn growth.  State recommended quantities of nitrogen, 

phosphorus, and potash nutrients and any limestone, aluminum 

sulfate, or other soil amendments to be added to produce a 

satisfactory growth layer. 

 

F. ENGINEER reserves the right to waive any testing requirements and to visually 

inspect backfill soil prior to placement. 

 

PART 3 EXECUTION 

 

3.1 GENERAL 

 

A. Excavations for structures and pipelines shall be open excavations, shored and 

braced where necessary to prevent possible injury to workmen and to new and 

existing structures or pipelines. 
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B. Stability of Excavations:  Slope sides of excavations, when necessary, to comply 

with codes and ordinances of agencies having jurisdiction.  Shore and brace 

where sloping is not possible because of space restrictions, location of the landfill 

or other features, or stability of material excavated.  Maintain sides and slopes of 

excavations in a safe condition until completion of backfilling. 

 

C. Stockpile excavated materials to be reused as backfill on the up-gradient side of 

the excavation.  Segregate differing excavation materials as to type.  Provide 

positive drainage for all existing and newly graded areas and other construction 

areas, including stockpile locations, during each phase of the work.  Temporary 

controls shall be provided to prevent soil erosion and undesirable stormwater run-

off. 

 

D. Dry conditions shall be maintained by the CONTRACTOR in all excavations. 

 

E. CONTRACTOR is responsible for the protection, storage, and quality of any 

stockpiled off-site soils.   

 

3.2 PIPE TRENCHING, BACKFILLING, AND COMPACTION 

 

A. No more than 400 feet of trench may be opened in advance of pipe laying unless 

approved by the ENGINEER. 

 

B. Trench width shall be minimized but shall conform to the following: 

 

1. Sufficient to provide room for installing, jointing, and inspecting piping, 

but in no case wider at top of pipe than pipe barrel outside diameter plus 2 

feet, unless otherwise indicated. 

 

2. Enlargements at pipe joints may be made if required and approved by the 

ENGINEER. 

 

3. Sufficient for sheeting, bracing, sloping, and dewatering as required. 

 

4. Sufficient to allow thorough compacting of backfill adjacent to bottom 

half of pipe. 

 

5. Do not use excavating equipment which requires the trench to be 

excavated to excessive width. 

 

C. Depth of trench shall be as indicated on the Drawings. The pipes will be field-

located by the CONTRACTOR with approval of the ENGINEER.  If approved by 

the ENGINEER, depths may be revised provided the minimum slope and cover 
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requirements are maintained.  The excavation shall not be carried below the 

required depth to provide a stable trench bottom. 

 

D. The trench shall be backfilled with material as stated in 2.1 above and as 

approved by the ENGINEER. 

 

E. Backfilling and compacting the segregated soils (or imported off-site soils) shall 

be accomplished to re-achieve the performance criteria of the existing in-place 

soil cover system as stated below: 

 

 1. Soil Cover shall be placed and compacted in lifts.  The maximum loose lift 

thickness shall be 6 inches.  Soil backfill shall be compacted to at least 93% 

of its maximum dry density as determined by ASTM D 698.  Any testing 

requirements may be waived by the ENGINEER upon visual inspection of 

the compaction.  At a minimum, CONTRACTOR must use a mechanical 

compactor (i.e., jumping jack, vibrating plate, etc.) for two (2) passes for 

each 6-inch soil lift.  CONTRACTOR shall protect the buried pipe from any 

damage to compaction equipment. 

 

F. Trenches shall be constructed with uniform grades.  Trench excavations shall be 

kept in a dry condition.  The CONTRACTOR shall be responsible for maintaining 

the dry conditions. The CONTRACTOR shall not excavate for pipe installation 

during inclement weather. 

 

G. Upon completion of pipe trench backfilling, excess excavated material shall be 

disposed of on-site as directed by the OWNER. 

 

H. Backfill material which has been contaminated with clusters of rock or gravel, 

sand lenses, organic debris or other deleterious material shall be removed and 

replaced with uncontaminated soil materials. 

 

I. No backfill material shall be placed, spread, or compacted while the subgrade or 

the backfill material is frozen/thawing, saturated, desiccated, during unfavorable 

weather conditions or periods of precipitation.   

 

 J. In Landfill areas, CONTRACTOR shall backfill trench so there is no         

                           exposed waste at the end of each workday. 

 

 K. In Landfill areas with existing final cap, CONTRACTOR shall restore  

                           the low-permeability layer and provide sufficient compaction to match  

  the existing in-place conditions.  If the ENGINEER suspects the  

  hydraulic conductivity characteristic has been compromised, the  

  CONTRACTOR shall test the restored low-permeability lay to  

  demonstrate a hydraulic conductivity of less than 1 x 10
-5 

cm/sec. 
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3.3 SHEETING, SHORING AND BRACING 

 

A. Excavations requiring sheeting, shoring, and bracing are not anticipated, but may 

be required for portions of this Work.  The CONTRACTOR shall notify the 

ENGINEER if such requirement is encountered in the field.  Such work shall 

proceed upon ENGINEER approval, per the following: 

 

1. Excavations for structures and pipe lines shall be open excavation, 

sheeted, shored, and braced where necessary to prevent injury to 

workmen, structures, or pipelines. 

 

2. All County, state, and federal ordinances, codes, regulations, and laws 

shall be observed. 

 

3. Used materials shall be in good condition, not damaged or excessively 

pitted. 

 

4. Maintain shoring and bracing in excavations regardless of time period 

 excavations will be open.  Carry down shoring and bracing as 

excavation progresses. 

 

5. Unless otherwise shown, specified, or ordered, all materials used for 

construction shall be removed when work is completed.  Such removal 

shall be made in a manner not injurious to the structure or its appearance 

or to adjacent work.  Disposal of waste will be in accordance with 

directions from the ENGINEER. 

 

6. The clearances and types of temporary structures and sheeting, shoring, 

and bracing, insofar as they affect the character of the finished work, will 

be subject to comments of the ENGINEER; however, in any case, the 

CONTRACTOR shall be solely responsible for the adequacy of all 

sheeting, shoring, bracing, etc. 

 

3.5 GRADING 

 

A. General:  CONTRACTOR to uniformly grade areas within limits of construction 

under this Section, including adjacent transition areas.  Compact with uniform 

slopes to provide positive drainage.  CONTRACTOR shall return landfill cover, 

side slopes, and surface water drainage features to original or better condition. 

 

3.6 SOIL EROSION OR SEDIMENT CONTROL 

 

A.       Install erosion and sediment controls as required by field conditions and in  

      compliance with the Solid Waste Permit and applicable North Carolina  

      regulations.   
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B.       Disturbed areas outside of the waste limits to be seeded and mulched in  

      accordance with applicable North Carolina regulations.  The seed mixture    

      and applicable rates shall be approved by the ENGINEER.  Lime and  

      fertilizer shall be applied along with seed and mulch at rates as approved  

      by the ENGINEER.  Higher application rates may be necessary at the site  

      to establish vegetation adequate to control erosion and sediment transport. 

 

C.       Disturbed areas within the waste limits will be seeded and mulched to re- 

      establish vegetative growth. 

 

D.       Protection of Graded Areas: Protect newly graded areas from traffic and  

      erosion.  Keep free of trash and debris.   

 

 END OF SECTION 
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SECTION 02320 

 

STRUCTURAL FILL 

PART 1 GENERAL  

PART 2 SUMMARY 

A. Section Includes: 

1. Structural fill defined as compacted fill for perimeter berms, surface water 

control systems, roadways, area fill not within the landfill cells, or other 

systems not intended to function as a migration barrier.   

2. Erosion layer defined as compacted fill placed for cover system 

construction. 

3. Vegetative soil layer defined as fill placed for cover system construction. 

B. Related Sections: 

1. Section 02321 – Backfill. 

2. Section 03480 – Pre-Cast Concrete Structures. 

 

2.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Fill Type S1, Structural Fill and Erosion Layer: 

1. Basis of Measurement:  By the cubic yard filled.  The quantity of structural 

fill and erosion layer will be based upon the in-place volume between the 

prepared subgrade and the structurally filled surface as determined by 

surveys after completion of the placement of the structural fill.  A grid 

pattern, as approved by the Engineer, of ground surface elevations in the 

area shall be surveyed and reference points installed by the Earthwork 

Contractor prior to structural backfill placement and prior to placement of 

any overlying material.  The Engineer shall check the as-built finished 

grades and determine the backfilled volume based on survey data provided 

by the Earthwork Contractor. 

2. Basis of Payment:  By the cubic yard placed times the unit price for fill 

placement. 

a. Includes excavating, screening to particle size requirements, 

hauling, scraping, stockpiling, dust control, scarifying substrate 

surface, moisture conditioning, placing where required, 

compacting, maintenance, and removing accumulated water during 

construction. 

b. Requested payment quantities will be submitted by the Contractor 

with final approval by the Engineer. If a dispute exists relative to 

payment quantities, the Earthwork Contractor, at his expense, will 

uncover any buried or covered material for re-evaluation. 
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B. Fill Type S2, Vegetative Soil Layer:   

1. 1. Basis of Measurement:  By the cubic yard filled.  The quantity of 

vegetative soil layer will be based upon the in-place volume between the 

prepared subgrade and the filled surface as determined by surveys after 

completion of the placement of the vegetative soil layer.  A grid pattern, 

as approved by the Engineer, of ground surface elevations in the area 

shall be surveyed and reference points installed by the Earthwork 

Contractor prior to structural backfill placement and prior to placement 

of any overlying material.  The Engineer shall check the as-built finished 

grades and determine the backfilled volume based on survey data 

provided by the Earthwork Contractor. 

2. Basis of Payment:  By the cubic yard placed times the unit price for fill 

placement. 

a. Includes excavating, screening to particle size requirements, 

hauling, scraping, stockpiling, dust control, scarifying substrate 

surface, moisture conditioning, placing where required, 

compacting, maintenance, and removing accumulated water during 

construction. 

b. Requested payment quantities will be submitted by the Contractor 

with final approval by the Engineer. If a dispute exists relative to 

payment quantities, the Contractor, at his expense, will uncover any 

buried or covered material for re-evaluation. 

2.3 REFERENCES 

A. ASTM D422 - Standard test Method for Particle-Size Analysis of Soils (Grain 

Size with Hydrometer). 

B. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft
3
). 

C. ASTM D1556 – Standard Test Method for Density of Soil In Place by the Sand-

Cone Method. 

D. ASTM D2216 - Standard Test Method for Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass. 

E. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth). 

F. ASTM D2487 – Standard Practices for Classification of Soil for Engineering 

Purposes (Unified Soil Classification System) 

G. ASTM D2937 - Standard Test Method for Density of Soil in place by the Drive-

Cylinder Method. 
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H. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils. 

2.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements: Submittal procedures. 

B. Samples:  Submit, in air-tight containers, 50 lb sample of each type of excavated 

material to testing laboratory to determine suitability for use as structural fill 

material. 

PART 3 PRODUCTS 

3.1 FILL MATERIALS 

A. Fill Type S1, Structural Fill and Erosion Layer: 

1. Structural fill is defined as compacted fill for perimeter berms, surface 

water control systems, roadways, or other systems not intended to function 

as a migration barrier.  

2. Erosion layer is defined as compacted fill placed over the low permeability 

soil layer for cover system construction   

3. Natural soil material from designated on-site borrow areas and/or 

stockpiles. 

4. Structural fill and erosion soil layer shall be classified as SP, SM, SW, SC, 

SW-SM, SW-SC, SP-SM, ML, or CL soils according to the Unified Soil 

Classification System (ASTM D2487). 

5. Free of topsoil, organic material, roots, stumps, brush, rocks larger than 3 

inches, subsoil, debris, vegetation, and other foreign matter. 

6. Structural fill located within 1-foot of geosynthetics components shall 

have a maximum particle size of 2 inches.  The material shall be screened 

by the Earthwork Contractor, if necessary, to remove particle sizes greater 

than 2 inches in diameter.  No more than 5 percent of the material should 

be retained on the No. 4 sieve. 

7. All material clods will be broken down with tillers and/or discs to provide 

a homogeneous soil that is free of clods greater than 4 inches in diameter 

with no more than 15% retained on the No. 4 sieve. 

B. Fill Type S2, Vegetative Soil Layer:    

1. Topsoil and vegetative soil is defined as fill placed to achieve final grades 

on the final cover system or to otherwise support vegetation establishment 

in areas not within the landfill cells. 

2. Excavated and reused materials from designated on-site or off-site borrow 

areas and/or stockpiles and/or approved soil from trenching operations. 

3. Shall be classified as SM, SC, SW-SM, SW-SC, SP-SM, ML, or CL soils 

according to the Unified Soil Classification System (ASTM D2487). 
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4. Free of roots, stumps, brush, rocks larger than 3 inches, debris, and other 

foreign matter.   

5. Topsoil material shall have nutrient content and pH capable of supporting 

vegetation. 

6. Shall have a minimum organic content of 3 percent by weight. 

7. All material clods will be broken down with tillers and/or discs to provide 

a homogeneous soil that is free of clods greater than 2 inches in diameter 

with no more than 15 percent retained on the No. 4 sieve. 

PART 4 EXECUTION 

4.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project 

conditions 

B. The Engineer will assist the Earthwork Contractor in the determination of Structural 

Fill and non-select material during excavation operations.  The Earthwork 

Contractor will be responsible for excavating, transporting, stockpiling, placing and 

compacting all materials as needed. 

4.2 PREPARATION 

A. Prepare and compact subgrade to density requirements for subsequent backfill 

materials. 

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with 

Type S1 fill and compact to density equal to or greater than requirements for 

subsequent fill material. 

C. Scarify subgrade surface to depth of 6 inches. 

D. Proofroll subgrade with a pneumatic tired vehicle with a minimum weight of 20 

tons to identify subgade areas that require repair; fill and compact to density equal 

to or greater than requirements for subsequent fill material.  Any soft, saturated or 

yielding areas exhibited by pumping and/or rutting will require removal and 

replacement with the appropriate compacted soil. 

4.3 BACKFILLING 

A. Backfill areas to contours and elevations as shown on Drawings with unfrozen 

materials. 

B. Systematically backfill to allow maximum time for natural settlement.  Do not 

backfill over porous, wet, frozen or spongy subgrade surfaces. 
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C. Fill Type S1:  Place and compact material in loose lifts not exceeding 8 inches or 

6 inches compacted thickness.  Manually compacted fill near pipes and other 

structures will be placed in loose lifts not exceeding 4 to 6 inches in thickness. 

D. Fill type S1 over geosynthetic materials will be compacted by tracking with a low 

ground pressure bulldozer or other approved equipment with a ground pressure of 

less than 5 psi. 

E. Fill Type S2:  Scarify subgrade, place material in one lift and track in with 

backhoe or other equipment approved by Engineer. 

F. Fill Type S1, backfill for drop inlets, and culverts: 

1. Backfill of the drop inlets and culverts shall be placed and compacted in 6 

inch thick loose lifts around the drop inlets and up to 2 feet above the 

culverts.  

2. Compaction shall be performed by hand tampers or small hand operated 

compactors.   

G. Employ placement method that does not disturb or damage other work. 

H. Backfill simultaneously on each side of unsupported structures until supports are 

in place. 

I. Protect backfill from desiccation, crusting, or cracking. 

J. Make gradual grade changes.  Blend slope into level areas. 

K. Remove surplus backfill materials from site unless authorized by Owner to 

dispose of on-site in an Owner designated location. 

L. Leave fill material stockpile areas free of excess fill materials. 

4.4 TOLERANCES 

A. Section 01400 - Quality Requirements:  Tolerances. 

B. Top Surface of General Backfilling:  Plus or minus 1 inch from required 

elevations. 

4.5 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements:  Testing and observation services. 

B. Laboratory Testing 

1. Perform laboratory material tests in accordance with ASTM D422, ASTM 

D698, ASTM D2216, and ASTM D4318. 

2. Test at a frequency of: 
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a. 10,000 cubic yards of type S1 placed; 

b. When materials using for structural fill change; and/or 

c. when directed by the Engineer. 

3. Sample size shall be 50-lb. 

C. In Place Compaction and Natural Moisture Content Tests 

1. Perform in place compaction tests in accordance with ASTM D1556, 

ASTM D2922, or ASTM D2937. 

2. Perform in place natural moisture content test in accordance with ASTM 

D2216. 

3. Frequency of compaction/natural moisture content tests: 

a. Cover system fills, area fills outside landfill cells, surface water 

control systems, or other systems not intended to function as a 

migration barrier, in-place density and moisture: Each lift at a 

minimum frequency of 1 per acre per lift. 

b. Perimeter berms and roadways: Each lift at a minimum 

frequency of 1 per 5000 sq. ft. 

4. Landfill and Embankments:  

a. Type S1 fill shall be compacted to minimum 95 percent of its 

Standard Proctor (ASTM D 698) maximum dry density.   

b. Testing of the first compacted lift shall be limited to the top 6 

inches of the lift thickness. 

c. Fill Type S2 should be placed in one continuous loose lift and 

tracked in by backhoe or other equipment approved by Engineer. 

d. Compacted moisture content shall be within 3 percent of optimum 

moisture content for all fill placed, or as otherwise approved by 

Engineer. 

5. Drop Inlets, and Culverts: 

a. Compaction shall be at a minimum 95 percent of the Standard 

Proctor maximum dry density. 

b. Compacted moisture content shall be within 3 percent of optimum 

moisture content for all fill placed, or as otherwise approved by 

Engineer. 

D. When tests indicate Work does not meet specified requirements, remove Work, 

replace and retest. 

4.6 PROTECTION OF FINISHED WORK 

A. Section 01700 - Execution Requirements: Protecting finished work. 

B. Reshape and re-compact fills subjected to vehicular traffic. 

 

 

 

END OF SECTION 
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SECTION 02321 

 

BACKFILL 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: Sections: 

1. Site filling for constructing low permeability barrier. 

2. Consolidation and compaction as scheduled. 

B. Related Sections: 

1. Section 02200 – Earthwork 

2. Section 02320 – Structural Fill 

3. Section 02670 – Vertical Wells 

 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Fill Type S3, Low Permeability Barrier: 

1. Basis of Measurement:  By the cubic yard filled.   

a. The quantity of low permeability barrier fill will be based upon the 

volume between the subgrade surface and top of low permeability 

barrier (after overbuild removal) as determined by surveys after 

completion of the placement of the low permeability barrier.  

b. A grid pattern as approved by the Engineer of ground surface 

elevations in the cell area shall be surveyed and reference points 

installed by the Contractor before and after placement of low 

permeability barrier.  The grid pattern shall be conducted at the same 

points for each layer and shall include points at the top and bottom of 

slopes with a minimum of one point on the slope in between.  The 

Engineer shall verify the as-built finished grades and volume of the 

low permeability barrier based on survey data provided by the 

Contractor. 

c. Quantities shall not include overbuild or replacement volumes of 

defective areas resulting from erosion or insufficient density and/or 

permeability test results. 

2. Basis of Payment: 

a. Includes excavation, screening to particle size requirement, 

hauling, scraping, stockpiling, scarifying substrate surface, placing 

where required, compacting, maintenance, and removing 

accumulated water during construction. 

b. Payment for low permeability barrier will be based on the in-place 

volume filled times the unit price for low permeability barrier. 

c. Requested payment quantities will be submitted by the Contractor 
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with final approval by the Engineer. If a dispute exists relative to 

payment quantities, the Contractor, at his expense, will uncover any 

buried or covered material for re-evaluation. 

d. The entire low permeability barrier must meet or exceed the 

specified thickness, density and permeability requirements prior to 

payment. 

1.3 REFERENCES 

A. ASTM D421 - Standard Practices for Dry Preparation of Soil Samples for 

Particle-Size Analysis and Determination of Soil Constants. 

B. ASTM D422 - Standard test Method for Particle-Size Analysis of Soils (Grain 

Size with Hydrometer). 

C. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft
3
) (Standard Proctor Test). 

D. ASTM D1556 – Standard Test Method for Density and Unit Weight of Soil In-

Place by the Sand-Cone Method. 

E. ASTM D2216 - Standard Test Method for Natural Moisture Content. 

F. ASTM D2487 – Standard Practices for Classification of Soils for Engineering 

Purposes (Unified Soil Classification System). 

G. ASTM D2937 - Standard Test Method for Density of Soil in place by the Drive-

Cylinder Method Test. 

H. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils. 

I. ASTM D5084 - Standard Test Methods for Measurement of Hydraulic 

Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter 

(Remolded and Undisturbed Permeability). 

1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements: Submittal procedures. 

B. Samples:  Submit, in air-tight containers, 50 lb. per sample of each type of 

excavated material to testing laboratory to determine suitability for use as low 

permeability barrier fill material. 

C. Upon completion of the low permeability barrier submit survey results to 

Engineer for review and approval documenting the thickness of the low 

permeability barrier. 
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PART 2 PRODUCTS 

2.1 FILL MATERIALS 

A. Standard Fill Type S3, Low Permeability Barrier: 

1. Excavated and reused material from designated on-site borrow area and/or 

stockpile and/or off-site borrow area approved by the Owner and Engineer. 

2. Low permeability barrier material shall be classified as SC, CL, CH, ML, 

or MH soils according to the Unified Soil Classification System (ASTM 

D2487). 

3. Free of waste, gypsum, ferrous material, topsoil, roots, stumps, brush, 

rocks larger than 1 inch, subsoil, debris, vegetation, calcareous concretions 

or nodules, and other foreign matter. 

4. Fill material shall have a maximum particle size of 1 inch. The low 

permeability barrier material shall be raked or sieved by the Contractor, if 

necessary, to remove all particles greater than 1 inch in diameter.  No more 

than 5 percent of the low permeability barrier fill material should be 

retained on the No. 4 sieve.  

5. All material clods will be broken down with tillers and/or discs to provide 

a homogeneous soil (prior to compaction) that is free of clay clods greater 

than 2 inches in diameter. 

6. Borrow area(s) shall be final graded to slopes as shown on the Drawings. 

7. Material with a minimum Liquid Limit of 30 and Plasticity Index of 10 or 

as subsequently specified by the Engineer based on laboratory testing 

(ASTM D4318). 

8. Material shall have a maximum permeability of 2.7x10
-6

 cm/sec on slopes 

greater than 5% and 1x10
-5

 cm/sec on slopes of 5% or less (GCL included 

below latter). 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project 

conditions 

B. The Engineer will assist the Contractor in the determination of low permeability 

barrier material and non-select material during excavation operations.  The 

Contractor will be responsible for excavating,  screening, transporting, stockpiling, 

placing and compacting all materials as needed. 

C. Continuous and repeated visual observation of the materials will be performed by 

the Contractor to ensure proper material is being used.   

D. Engineer will make frequent observations of the low permeability barrier placement 

operations and materials, and will consult with the site personnel on suitable liner 

fill and locations of such.  Low permeability barrier fill proposed shall be observed 

by the Engineer prior to actual use. 

3.2 PREPARATION 

A. Prepare existing subgrade. 

B. Test Pad Construction: 

1. A test pad 35 ft x 100 ft in area shall be constructed inside or outside the 

landfill footprint using the same construction methods, equipment and 

material to be used for the low permeability barrier. 

2. The completed construction of the test pad must precede the beginning of 

placement of the low permeability barrier.  

3. Compaction and soil moisture content shall be in accordance with Part 3.3 

of this Section.   

4. Low permeability barrier material shall be placed in three or more 

compacted lifts of six-inch thick maximum thickness for a total thickness of 

18 inches.   

5. A minimum of 6 undisturbed samples will be obtained in the test pad by the 

Engineer or his representative at a frequency of two samples per lift.  The 

following laboratory tests will be performed on the undisturbed or remolded 

samples to document the soil’s characteristics and to verify that the material, 

construction methods, and equipment can achieve required permeability per 

section 2.1A.8: 
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a. Atterberg Limits Test (ASTM D4318) at frequency of 1 tests per 

lift 

b. Grain Size with Hydrometer (ASTM D422) at frequency of 1 test 

per lift. 

c. Remolded Permeability (ASTM D5084) at frequency of 1 test per 

lift. 

d. Undisturbed Permeability (ASTM D5084) at frequency of 1 test 

per lift.  

e. Standard Proctor Test (ASTM D698) at frequency of 1 test per lift.   

6. Field moisture and field density tests will also be performed by the Engineer 

or his representative during soil placing and compaction to document the 

conditions obtained by the construction method, equipment and material to 

correlate with the required permeability for the low permeability barrier test 

pad.  

a. Field Density Test (ASTM D2937) at frequency of 3 tests per lift. 

b. Natural Moisture Content Test (ASTM D2216) at frequency of 3 

tests per lift.  

7. The Contractor shall allow sufficient time for construction and testing of the 

test pad prior to placement of the low permeability barrier.   

8. If the initial test pad does not meet the permeability requirements, a second 

test pad shall be constructed prior to placement of the low permeability 

barrier. 

9. Based on the material classification, density, moisture, and permeability 

testing performed on the test pad, the Engineer will determine the specified 

range of acceptable densities and moisture contents required to achieve the 

required permeability. 

10. If the low permeability barrier material differs in classification, plasticity or 

gradation to the material used in the test pad, the Engineer will require 

construction of another test pad with additional laboratory classification and 

permeability testing prior to the materials use to evaluate the its suitability as 

a low permeability barrier material. 

C. Prior to low permeability barrier placement, the prepared subgrade shall be 

proofrolled with a pneumatic tired vehicle with a minimum weight of 20 tons at the 

approval of the Engineer.  Proofrolling shall be conducted at the discretion of the 

Engineer or his representative.  Any soft, saturated or yielding areas exhibited by 

pumping and/or rutting will require removal and replacement with the appropriate 

compacted soil. 
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3.3 FILLING 

A. Place fill to contours and elevations as shown on Drawings with unfrozen 

materials. 

B. The low permeability barrier shall be a minimum of 18 inches thick.  Thickness of 

the low permeability barrier on the side slopes shall be measured perpendicular to 

the slope. 

C. Low permeability barrier shall have a compacted lift thickness of 6 in. ± 1 in.  

Thinner lifts are permissible to achieve design grade. 

D. Lift thickness may be sampled upon completion (but prior to subsequent lift 

placement) by hand augering through the lift and measuring the thickness.  The 

resulting penetration shall be promptly backfilled by the Contractor with a hand 

tamped clayey soil mixture of one part bentonite and three parts low permeability 

barrier material. 

E. Samples of the in-place low permeability barrier material shall be tested and 

evaluated in accordance with provisions of the Construction Quality Assurance Plan 

and Part 3.5 of this Section prior to final acceptance of the low permeability barrier.  

All compaction or permeability test locations shall be filled with a mixture of one 

part bentonite and three parts low permeability barrier material. 

F. Equipment or truck traffic shall not be permitted on previous fill lifts during the 

period between scarifying and compaction of a new fill lift unless approved by the 

Engineer. 

G. After the lift to be compacted is conditioned, representative samples will be taken by 

the Engineer or his representative and tested for moisture content prior to any 

compactive efforts.  If the moisture content is within the range specified in Part 3.5 

D of this Section 02321, compaction may begin.  If the moisture content is outside 

of this range, the low permeability barrier fill shall be wetted or dried and reworked 

accordingly.  The low permeability barrier fill should be sprinkled or sprayed with 

water, utilizing equipment creating a uniform application and dozed, wind-rowed, 

and/or disc-plowed to uniformly increase the moisture content of the low 

permeability barrier if the material moisture content is too low. The low 

permeability barrier fill shall be dozed, wind-rowed, and/or disc-plowed to help air 

dry the soil if the moisture content is too high. 

H. Each lift shall be thoroughly compacted and satisfy the moisture and density criteria 

established from the test pad results.  Field testing shall be completed according to 

Part 3.5 D of this Section before a subsequent lift is placed. 

I. Compaction of lifts shall be as follows: 

1. Compaction of lifts shall be performed with an appropriately heavy, properly 
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ballasted, deep penetrating foot compactor and shall be subject to approval 

of the Engineer.  

2. Dozer equipment shall not be used for primary compaction efforts. 

3. A minimum number of passes will be required on each lift as determined by 

the test pad.  A pass is defined as one trip of the compacting equipment over 

the lift and back to the starting point by a single drum roller or one trip 

across the lift surface from one side to the other if the compacting equipment 

has front and back compacting rollers.  This requirement is to allow 

thorough remolding of the soil by kneading action. 

4. The daily work area shall extend a distance so as to maintain moist and 

uniform soil conditions (facilitate bonding) and continuous operations.  

Desiccation, crusting, or cracking of the lift surface shall be avoided as 

much as possible.  Each lift shall be protected, at all times after placement, 

from desiccation and crusting. 

5. If desiccation, crusting, or cracking of the lift surface occurs before 

placement of the next lift, this area shall be scarified to a sufficient depth to 

mix with moist materials, or sprinkled with water and then scarified at the 

direction of the Engineer. 

6. The surface of the underlying lift shall be scarified prior to compaction of 

each subsequent lift (i.e.:  Lift 2 to Lift 3, etc.) to facilitate bonding of the 

lifts. 

7. The transition between the bottom and side slopes shall be accomplished by 

compacting parallel (bottom to top) to the slope. 

8. Soil moisture and dry density requirements: 

a. To determine the moisture content and dry density requirements of 

the compacted soil are being satisfied, field and laboratory tests shall 

be performed at the frequencies specified in Part 3.5 C and D of this 

Section. 

b. Compacted moisture content shall be between 2 and 5 percent wet of 

optimum moisture content, as determined by density testing, or as 

determined by the results of the low permeability barrier test pad. 

c. The low permeability barrier shall be compacted to a minimum dry 

density of 95 percent (or as determined by the results of the low 

permeability barrier test pad) of the maximum dry density 

determined from the standard Proctor test (ASTM D-698).  Where 

densities less than the specified density are measured, the low 

permeability barrier shall be recompacted and/or removed and 

reworked to meet density criteria. 
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J. Low permeability barrier fill shall not be placed or compacted during sustained 

periods with air temperatures below 32F.  Low permeability barrier fill may be 

placed and compacted during periods of early morning and early evening freezing 

temperatures with warming trends above 45F during the day.  No fill shall be 

placed on frozen subgrade.  If the low permeability barrier or structural fill freezes 

or ices, the fill section shall be, allowed to thaw, rescarified and recompacted, at the 

discretion of the Engineer.  Low permeability barrier or structural fill material shall 

not be placed on frozen or icy subgrade soils. 

K. During construction, finished lifts or sections shall be sprinkled with water, as 

needed, to avoid excessive cracking or at least twice daily. 

L. At the end of each construction day's activities, completed lifts or sections shall be 

sealed by rolling with rubber tired or smooth drum rollers and sprinkled with water, 

as needed, to avoid excessive cracking. 

M. After completion of a segment of low permeability barrier, but before installation of 

the overlying materials, the surface shall be surveyed by the Contractor to ensure the 

specified thickness (minimum of 18 inches). 

N. The surface of the low permeability barrier shall be smooth drum rolled and 

maintained free of rocks, organics, voids and sharp edges. 

O. The as-built thickness shall be determined by survey methods (non-destructive) as 

described in Part 1.2 A of this Section.   

P. Systematically backfill to allow maximum time for natural settlement.  Do not 

backfill over porous, wet, frozen or spongy subgrade surfaces. 

Q. Bench the existing upstream and downstream slopes during fill placement to 

promote bonding of existing and new fill materials. 

R. Employ placement methods that do not disturb or damage other work. 

S. Make gradual grade changes.  Blend slope into level areas. 

T. Remove surplus fill materials from site unless authorized by Owner to dispose of 

on-site in an Owner designated location. 

U. Leave fill material stockpile areas free of excess fill materials. 

V. Repair eroded areas. 

3.4 TOLERANCES 

A. Section 01400 - Quality Requirements:  Tolerances. 

B. Top Surface:  Plus 0.1 feet from required elevations shown on Drawings. 
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3.5 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements:  Testing and observation services. 

B. Perform the following laboratory classification and/or index material tests : 

1. Tests to perform: 

a. Standard Proctor Test (ASTM D698). 

b. Atterberg Limits (ASTM D4318). 

c. Grain Size with Hydrometer (ASTM D421 and ASTM D422). 

2. Frequency to perform tests: 

a. Once per every 3,000 cubic yards obtained from stockpile or 

borrow area; 

b. When there is an apparent change in the material type; and/or 

c. As directed by Engineer or Engineer’s representative. 

C. Low permeability barrier material must achieve required permeability per section 

0231part 2.1A.8 in accordance with laboratory testing (ASTM D5084). 

1. Bulk samples will be taken by the Engineer at intervals of 1 sample per 

3,000 cubic yards of material to be placed from the stockpile/borrow area(s).  

Samples will be transported to a soils laboratory for permeability testing.   

a. The samples will be compacted to at least 95 percent of standard 

Proctor at moisture contents similar to field conditions and/or as 

subsequently specified based on laboratory testing results (ASTM 

D2216) 

b. Remolded Permeability Tests (ASTM D5084) shall be run with a 

maximum hydraulic gradient of 15 and a maximum confining 

pressure of 10 psi. 

2. Undisturbed Permeability Tests (ASTM D5084) will be performed as 

directed by Engineer or Engineer’s representative.  Areas that are not 

consistent in density, moisture content, or classification with previously 

approved low permeability barrier material will require additional 

undisturbed permeability testing of the in-place low permeability barrier 

material prior to final acceptance. 

3. The Engineer may request an in-situ permeability test be performed on the 

in-place low permeability barrier material if the material being placed is not 

consistent with the material previously tested and approved for construction. 

D. Perform in-place compaction tests in accordance with the following: 

1. Density Tests (ASTM D2937) at frequency of once per every other 100 

foot by 100 foot grid per lift.  The low permeability barrier shall be 
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compacted to a minimum dry density of 95 percent (or as determined by the 

results of the low permeability barrier test pad) of the maximum dry density 

determined from the standard Proctor test (ASTM D698). 

2. Natural Moisture Content Tests (ASTM D2216) at frequency of at every 

density location and at least once per every 800 cubic yards placed.  

Compacted moisture content shall be between 2 and 5 percent wet of 

optimum moisture content or as determined by the results of the low 

permeability barrier test pad. 

E. When tests indicate Work does not meet specified requirements, remove Work, 

replace and retest. 

3.6 PROTECTION OF FINISHED WORK 

A. Section 01700 - Execution Requirements: Protecting finished work. 

B. The low permeability barrier shall be overbuilt a thickness of 3 inches or covered 

with a sacrificial 10 mil plastic sheeting where required to protect the finished 

surface from erosion, desiccation, or other damage. 

1. If the overbuild option is selected for protecting the liner, upon removal of 

the overbuild, the surface of the low permeability barrier will be re-rolled 

with a smooth drum roller to achieve the surface condition specified in Part 

3.3 L of this Section. 

2. If excessive desiccation cracking becomes evident, as determined by the 

Engineer, the surface will require rewetting and rerolling prior to placement 

of overlying materials.  If excessive desiccation cracking remains evident 

after rerolling, the surface shall be scarified on the top 3-inches and 

reworked as specified in Part 3.3 of this Section 02321. 

C. Reshape and re-compact fills subjected to vehicular traffic. 

 

END OF SECTION 
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 SECTION 02670 

 

 LFG WELLS AND WELLHEADS 

 

 

PART 1 GENERAL 

 

1.1 DESCRIPTION 

 

A. The CONTRACTOR shall provide all equipment, materials, and labor 

needed to install and make ready for use the landfill gas (LFG) wells and 

wellheads on the vertical extraction wells, and converted passive gas vents 

as specified herein and as indicated on the Drawings. 

B. The well screens, seals, gravel, and soil backfill packs shall be set at 

depths shown on the Contract Drawings or as designated in the field by 

the ENGINEER. 

C. It is expected that combustible methane gas and hydrogen sulfide gas will 

be venting from boreholes drilled to install the wells.  The 

CONTRACTOR’S bid price shall include provision for all equipment and 

procedures necessary to safely install wells under this condition. 

D. All work will be performed by qualified and licensed workmen in 

accordance with the best standards and practices available. 

E. The CONTRACTOR shall at all times keep the landfill areas free from the 

accumulation of waste material or rubbish caused by his operations. 

F. Related Work Described Elsewhere 

 

1. Section 15050: Pipe and Pipe Fittings 

2. Section 02200: Earthwork 

3. Section 11200: Condensate Sumps 

 

1.2  SUBMITTALS 

 

A. Within fifteen (15) calendar days after the CONTRACTOR has received 

the OWNER’s Notice To Proceed, the CONTRACTOR shall prepare and 

submit to the ENGINEER, for review and approval, four (4) copies of 

catalog cuts on materials furnished; shop Drawings showing dimensions, 

materials, and configuration of the wellhead assembly; and manufacturers’ 

brochures containing complete information and instructions pertaining to 

the storage, handling, installation, and operation. 
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B. Within twenty-one (21) business days after drilling is complete, the 

CONTRACTOR shall submit to the ENGINEER two (2) sets of well logs 

(drilling and construction) based on information recorded in the field 

during construction.   

 

PART 2 PRODUCTS 

 

2.1 MATERIALS 

A. Backfill Materials: 

1. STONE: Gravel backfill shall be between 1-inch and 3-inches in 

diameter, and shall be composed of washed, clean, hard and 

durable fragments, free of silt, clay, dirt, vegetation and other 

objectionable matter.  Gravel shall be a minimum of 90 percent 

non calcium carbonate material. CONTRACTOR to provide 

ENGINEER certification from quarry that stone meets calcium 

carbonate specifications via ASTM Method D4373. 

2. SOIL:  Soil backfill material shall be clean granular fill free of 

stones larger than 1-inch, construction debris, refuse, muck, soft 

clay, loam, sponge material, vegetation/organic matter, or angular 

rock. Soil shall meet the requirements in Section 02200. 

3. BENTONITE:  “Bentonite Plug” as shown on the Drawings, shall 

refer to a well seal comprised of hydrated sodium bentonite 

pellets or chips of a thickness indicated on the Drawings.  

Bentonite material shall consist of clay greater than 85% sodium 

montmorillonite, without additives.  No Bentonite powder will be 

acceptable. 

B. Slotted PVC and HDPE Pipe:  The slotted piping shall be SCH 80 PVC or 

SDR 17 HDPE as shown on the Drawings and as specified in Section 

15050.  The slots in the extraction well piping shall be as shown on the 

Drawings and must be supplied by the factory. 

C. Solid PVC and HDPE Pipe:  The solid wall piping shall by SCH 80 PVC 

or SDR 17 HDPE as shown on the Drawings and as specified in Section 

15050. 

D. Rigid and Flexible PVC Pipe:  Rigid and flexible PVC pipe shall be as 

specified in Section 15050. 

E. Vertical Wellhead Assemblies shall be a pre-fabricated unit consisting of a 

gate valve, union disconnect, an impact pitot tube suitable for flow 

measurements, adapter bushing or Fernco reducer fitting, temperature 

gauge, impact and static pressure ports, and dust caps.  Wellhead assembly 
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shall be manufactured by Landtec, Commerce, CA, 800-LANDTEC (800-

526-3832), or approved equal. 

The gate valve shall be constructed of Type 1, Grade 1, PVC with socket 

fittings and a polypropylene wedge.  No metal parts shall be in contact 

with the LFG flowing through the valve.  The valve shall meet the 

requirements of ASTM D 1784 for rigid PVC compounds.  The "gate" 

shall be of a tapered cylindrical plug design made of PVC, thickly lined 

with styrene butadiene rubber (SBR) material, flanged, non-rising stem 

with position indicator. 

 

2.2  IDENTIFICATION 

 

A. Each well shall have its identification number neatly painted on the casing 

using stencil letters and numerals 2 inches high.  

 

2.3 SPARE PARTS 

 

A.        The CONTRACTOR shall supply the OWNER with two spare wellhead      

             assembly and 100 feet of spare 2-inch diameter flexible PVC pipe. 

 

PART 3 EXECUTION 

3.1 DRILLING 

A. The CONTRACTOR shall notify the ENGINEER a minimum of three (3) 

calendar days prior to the start of drilling. 

B. The CONTRACTOR shall provide a thoroughly experienced, licensed, 

and competent driller during all drilling operations.  The CONTRACTOR 

shall obtain any local or state drilling permits or obtain any licensures 

required by federal, state, or local laws prior to drilling. 

C. The CONTRACTOR shall employ a licensed North Carolina surveyor to 

survey and stake the well locations prior to drilling.  Survey information 

must include Northing, Easting, and elevation of all well locations.  Pre-

construction survey information must be provided to the ENGINEER in 

hard copy and digital (AutoCAD) formats no later than two (2) business 

days prior to the expected start of drilling.  Well locations will be 

approved and may be adjusted by the ENGINEER prior to beginning 

drilling. 

D. The CONTRACTOR shall use dry drilling equipment.  Wet rotary drilling 

equipment may not be used. 

E. Wells are to be drilled to the depth and diameter as shown on the Contract 

Drawings.  The boring depths shown on the Contract Drawings are 
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estimated and may be adjusted in the field by the ENGINEER.  Under no 

circumstances are the drilling depths from the well schedule on the 

Contract Drawings to be exceeded unless approved by the ENGINEER in 

advance. 

F. In the event that down-hole problems are encountered, (i.e., refusal to 

drill, leachate in large quantities, cave-ins, etc.) the CONTRACTOR will 

attempt to drill for an additional two (2) hours.  If the drilling has not 

progressed a total of four (4) vertical feet within this period, the 

ENGINEER will then make a decision on how to proceed based on one of 

the following two options.  The ENGINEER will have at least one (1) 

hour from the time of notification by the CONTRACTOR to make the 

appropriate decision.  

 

1. The ENGINEER may direct the CONTRACTOR to cease drilling 

operations and complete the well at depth.  If this option is chosen, 

the CONTRACTOR will complete the well as described in the 

Drawings and Specifications and the OWNER will pay no 

additional compensation to the CONTRACTOR. 

 

2. The ENGINEER may direct the CONTRACTOR to cease drilling 

operations and abandon the well bore.  If this option is chosen, the 

well bore will be abandoned as described below.  Compensation 

for abandoned vertical wells will be at one-half the installed unit 

price for vertical wells. 

 

Refusal to drill as used in the Specifications is defined as less than two (2) 

vertical feet per hour. 

 

The drilling abandonment procedure is as follows:  The well bore is to be 

backfilled with the excavated refuse or a well-graded soil to within five (5) 

feet of the surface.  During backfilling the CONTRACTOR must use the 

proper procedures to prevent any bridging of materials during this task.  A 

4-foot thick bentonite plug will be placed in the borehole when the depth 

is 5 feet below the existing grade.  The final one foot must be backfilled 

with soils containing the specifications of the existing landfill cap as 

shown in the Drawings and Specifications.  The backfill must meet or 

exceed existing conditions.  The CONTRACTOR may be required to 

excavate this area to ensure proper compaction and placement of cap.  All 

costs associated with the replacement of the cap are the responsibility of 

the CONTRACTOR.  The OWNER may, at its own expense, perform 

tests to verify the compacted density of the backfill material.  The 

CONTRACTOR is also responsible for loading and hauling any remaining 

refuse to the working face of the Landfill. 
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G. The OWNER reserves the right to add or delete any proposed wells prior 

to the completion of the CONTRACTOR’s drilling.  

H. The bore for the well shall be straight and plumb and the well pipe shall be 

installed in the center of the borehole.  The CONTRACTOR shall take all 

necessary precautions to maintain the well pipe vertically plumbed during 

the backfill operation of the bored hole to the satisfaction of the 

ENGINEER.  If the pipe installed is out of plumb, as determined by the 

ENGINEER, the CONTRACTOR, at his own expense, shall correct the 

alignment. 

I. ENGINEER to direct CONTRACTOR in the field on installation of gas 

well perforated and solid piping, nesting gas well piping in one bore hole, 

depth of stone backfill, location of Bentonite plugs, and depth of soil 

backfill based on visual observation of drill tailings.   

J. The CONTRACTOR shall keep detailed well logs for all wells drilled, 

including the total depth of well, the static water level, the depth, 

thickness, and description of soil or waste strata, waste temperature, and 

the occurrence of any water bearing zones. The logs shall also include 

detailed well construction diagrams for all wells installed. These diagrams 

shall include dimensions that indicate total well depth, length of slotted 

pipe, length of solid pipe, length of stick-up to the top of the wellhead, 

thickness of stone, thickness of bentonite plug(s), and thickness of soil 

material. Two (2) copies of the well logs shall be submitted to the 

ENGINEER no later than twenty-one (21) days after the completion of 

drilling. 

3.2      JOINING OF PIPES 

A PVC and HDPE pipes shall be joined as specified in Section 15050.  In 

addition, stainless steel lag screws shall be installed at each PVC coupling 

to secure vertical piping during placement in well boring.  Four stainless 

steel sheet metal screws per PVC coupling or two stainless steel screws 

per PVC bell fitting shall be installed.  The length of the lag screws shall 

equal the sum of the PVC pipe and PVC coupling (or bell fitting) wall 

thicknesses. 

3.3     BACKFILLING 

A         Backfilling of the well shall commence immediately after well drilling is 

completed and the well piping has been installed.  Backfill materials shall 

be placed carefully within the wells to the dimensions shown on the 

Drawings and as approved by the ENGINEER.  The ENGINEER, on the 

basis of a visual examination, may reject gravel and soil backfill 

containing foreign material.  Both well piping and backfill shall be 
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installed with a safety grate installed over the boring as approved by the 

ENGINEER. 

B The Bentonite Plug shall be backfilled in 6-inch lifts.  Prior to placing 

each lift, the CONTRACTOR shall soak the in-place bentonite in 

accordance with manufacturer recommendations. 

C. Soil backfill shall be rodded in the boring to provide even distribution and 

compaction. 

D. The ENGINEER shall inspect the extraction well borings and caissons 4 

to 8 weeks after completion of the final well.  Any settlement in the boring 

shall be repaired by the CONTRACTOR by adding compacted fill around 

the well casing at no additional cost to the OWNER. 

3.4      TEMPORARY CAP 

A. The CONTRACTOR shall temporarily cap the riser pipe of the vertical 

extraction wells to prevent direct venting of LFG through the riser pipe.  

The temporary cap shall be removed during the installation of the 

wellheads. 

3.5      WASTE DISPOSAL 

A. The CONTRACTOR shall dispose of construction waste, including well 

cuttings, at the active portion of the landfill as directed by the 

ENGINEER.  The CONTRACTOR shall remove spoils promptly and 

shall be responsible for controlling odors from the spoils.  All costs 

associated with the loading and transportation of wastes by the 

CONTRACTOR shall be included in the unit price for vertical well and 

caisson construction. No waste disposal fees will be charged to the 

CONTRACTOR for the disposal of excavated wastes in the active face.  

The OWNER may require the CONTRACTOR to weigh all waste loads at 

the facility scales for internal tracking purposes.  The costs and time for 

such potential weighings must be included in the unit price for the vertical 

wells and any LFG piping.  Upon approval of the OWNER, the 

CONTRACTOR may temporarily store waste in covered roll-off 

containers for a maximum of 24 hours prior to disposal at the active face. 

 

3.6  CONVERSION OF EXISTING GAS VENTS TO ACTIVE GAS WELLS 

 

A. Existing passive gas vents are constructed of 6-inch SDR 17 HDPE.  

Existing gas vents V-2, V-4, V-6, and V-7 were constructed of perforated 

6-inch SDR 17 HDPE pipe to the ground surface and above grade.  

CONTRACTOR to excavate five (5) vertical feet below the ground 

surface at these vents and replace the perforated 6-inch HDPE pipe with 

solid 6-inch SDR 17 HDPE pipe.  An HDPE electrofusion coupling or butt 
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fusion welding must be used.  CONTRACTOR to install a 10-foot by 10-

foot synthetic well bore seal around well casing, as manufactured by 

LandTEC, or approved equal.   Wellbore seal to be installed at a depth of 

approximately 18 inches below surface grade. 

 

3.7 CAPPING EXISTING GAS VENTS 

 

A. Contractor to cap existing 6-inch SDR 17 HDPE gas vents that are not 

being connected to the active LFG collection system by installing a PVC 

SCH 40 cap on top of the well casing.  The cap to be secured using four 

(4) stainless steel lag screws and sealed with silicone caulk.    

 

3.8  WELLHEAD INSTALLATION 

 

A. The wellhead assembly shall be installed on the extraction well riser pipes 

in accordance with the manufacturer's recommendations.  Connections to 

underground HDPE lateral and header pipe shall be as shown on the 

Drawings. Pipes shall be joined as specified in Section 15050.  Care shall 

be taken not to damage or impact the pitot tube during installation.  If a 

pitot tube is damaged during installation, CONTRACTOR shall replace it 

at no cost to the OWNER. 

B. The wellhead shall be connected to the lateral via flexible PVC pipe, as 

shown on the Drawings.   

 

END OF SECTION 
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SECTION 02985 

 

SEEDING AND MULCHING 

 

PART 1 - GENERAL 

 

1.1  WORK INCLUDED 

 

The CONTRACTOR shall furnish all labor, materials, equipment, and incidentals 

necessary and finish grade, seed, and maintain all seeded areas as specified herein 

including all areas disturbed by the CONTRACTOR’S operations. 

 

1.2       SUBMITTALS 

 

A. Submit to the ENGINEER for review complete shop drawings or all materials and 

equipment furnished under this Section, including seed mixtures and product label 

information. 

 

B. Samples of all materials shall be submitted for inspection and acceptance upon 

ENGINEER’S request. 

 

C. Certification of grass seed from seed vendor for each grass-seed mixture stating the 

botanical and common name and percentage by weight of each species and variety, and 

percentage of purity, germination, and weed seed.  Include the year of production and 

date of packaging. 

 

1. Certification of each seed mixture for sod, identifying sod source, including name 

and telephone number of supplier. 

 

D. Certification by Limestone and Fertilizer manufacturer that the products supplied comply 

with requirements. 

 

PART 2 – PRODUCTS 

 

2.1      MATERIALS 

 

A. Fertilizer shall be complete commercial fertilizer, 10-10-10 grade.  It shall be 

delivered to the site in the original unopened containers each showing the 

manufacturer’s guaranteed analysis.  Store fertilizer so that when used it shall be dry 

and free flowing. 

 

B. Lime:  ASTM C 602, Class T, agricultural limestone in the form of dolomitic 

limestone containing a minimum 80 percent calcium carbonate equivalent, with a 
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minimum 99 percent passing a No. 8 sieve and a minimum 75 percent passing a No. 

60 sieve. 

 

C. Seed shall be from the same or previous year’s crop; each variety of seed shall have a 

percentage of germination not less than 90, a percentage of purity not less than 85, and 

shall have not more than one percent weed content. 

 

D. The seed shall be furnished and delivered premixed in the proportions specified in 

Paragraph 3.02 E.  A manufacturer’s certificate of compliance to the specified mixes 

shall be submitted by the manufacturer for each seed type.  These certificates shall 

include the guaranteed percentages of purity, weed content and germination of the 

seed, and also the net weight and date of shipment.  No seed may be sown until the 

CONTRACTOR has submitted the certificates. 

 

E. Seed shall be delivered in sealed containers bearing the dealer’s guaranteed analysis. 

 

F. Mulch shall be one of the following: 

 

1. Straw Mulch:  Provide air-dry, clean, mildew-and seed-free, salt hay or threshed 

straw of wheat, rye, oats, or barley. 

 

2. Peat Mulch:  Provide peat moss in natural, shredded, or granulated form, of fine 

texture, with a pH range of 4 to 6 and a water-absorbing capacity; of 1100 to 2000 

percent. 

 

3. Fiber Mulch:  Biodegradable dyed-wood cellulose-fiber mulch, nontoxic, free of 

plant growth- or germination-inhibitors, with maximum moisture content of 15 

percent and a pH range of 4.5 to 6.5. 

 

G. Tackifier shall be one of the following. 

 

1. Asphalt Emulsion Tackifier:  Asphalt emulsion, ASTM D 977, Grade SS-1, nontoxic 

and free of plant growth- or germination-inhibitors. 

 

2. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch 

manufacturer for slurry application, nontoxic and free of plant growth- or 

germination-inhibitors. 

 

PART 3 – EXECUTION 

 

3.1  APPLICATION 

 

A. Lime shall be applied at the rate of 4000 lbs per acre, or as recommended in reports from 
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a qualified soil testing agency in accordance with the protective cover soils analysis 

described in Section 02290, item 1.07D. 

 

B. Fertilizer shall be applied at the rate of 1000 pounds per acre, or as recommended in 

reports from a qualified soil testing agency. 

 

3.2  SEEDING 

 

A. Seed all disturbed areas of construction (excluding riprap lined ditches). 

 

B. No seeding should be undertaken in windy or unfavorable weather, when the ground is 

too wet to rake easily, when it is in a frozen condition, or too dry. 

 

C. The subgrade of all areas to be seeded shall be raked and all rubbish, sticks, roots, and 

stones larger than 2 inches shall be removed. 

 

D. Fertilizer shall be uniformly spread and disked to a depth of at least 4 inches. 

 

E. Immediately following this preparation the seed shall be uniformly applied and lightly 

raked into the surface.  Lightly roll the surface and water with fine spray.  Seed shall be 

applied, depending on the period of year, at the following rates: 

 

March 1 to August 14 

Seeding Application 

Mixtures Rate 

Species (lb/acre) 

Common Bermuda (hulled) 30 

Weeping Lovegrass 10 

Sericea Lespedeza (scarified) 50 

  

August 15 to February 28 

Seeding  Application 

Mixtures Rate 

Species (lb/acre) 

Common Bermuda (unhulled) 40 

Weeping Lovegrass 10 

Sericea Lespedeza (scarified) 80 

Reseeding Crimson Clover 20 

Rye Grain  20 

 

F. All seeded areas shall be mulched with clean small-grain straw at a rate of 1-1/2 to 2 tons 

per acre.  Asphalt emulsion shall be applied uniformly at a rate of 300 gallons per acre to 

tack the mulch, unless otherwise shown on the plans.  Mechanical tacking will be 
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considered on a case-by-case basis as approved by the ENGINEER. 

 

G. The CONTRACTOR shall keep all seeded areas watered and in good conditions.  

Reseeding shall be done if and when necessary until a good, health, uniform growth is 

established over the entire area seeded. 

 

H. On slopes, the CONTRACTOR shall provide against washouts by an approved method.  

Any washouts which occurs shall be regraded and reseeded at the CONTRACTOR’S 

expense until good sod is established. 

 

I. CONTRACTOR is responsible for installing temporary seeding/mulching as required to 

protect the work prior to the establishment of grass from permanent seeding/mulching.   

 

3.3  HYDROSEEDING 

 

A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment 

specifically designed for hydroseed application.  Continue mixing until uniformly 

blended into homogenous slurry suitable for hydraulic application. 

 

1. Mix slurry with nonasphaltic tackifier. 

 

2. Apply slurry uniformly to all areas to be seeded in a 1-step process.  Apply mulch at 

the minimum rate  of 1500 lb per acre dry weight but not less than the rate required to 

obtain specified seed-sowing rate. 

 

3. Apply slurry uniformly to all areas to be seeded in a 2-step process.  Apply first slurry 

application at the minimum rate of 500 lb per acre dry weight but not less than the 

rate required to obtain specified seed-sowing rate.  Apply slurry cover coat of fiber 

mulch at a rate of 1000 lb per acre. 

 

3.4  MAINTENANCE 

 

A. The CONTRACTOR shall maintain all seeded areas in a condition approved by the 

ENGINEER until final acceptance of the Contract.  Maintenance shall include, but not be 

limited to, repair of seeded areas, irrigation, and weed control.  Protection shall be 

provided for all seeded areas against trespassing and damage.  Slopes shall be protected 

from damage due to erosion, settlement, and other causes and shall be repaired promptly. 

 

B. All seeded areas shall be inspected on a regular basis and any necessary repairs or 

reseedings made within the planting season, if possible. 

 

 

END OF SECTION 
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SECTION 03100 
 

CONCRETE FORMS AND ACCESSORIES GENERAL 

 

1.1 SUMMARY 

A. Section Includes: 

1. Formwork for cast-in place concrete. 

2. Shoring, bracing, and anchorage. 

3. Architectural form liners. 

4. Form accessories. 

5. Form stripping. 

B. Related Sections: 

1. Section 03300 - Cast-in-Place Concrete. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Refer to Section 03300. 

1.3 REFERENCES 

A. American Concrete Institute: 

1. ACI 301 - Specifications for Structural Concrete. 

2. ACI 318 - Building Code Requirements for Structural Concrete. 

3. ACI 347 - Guide to Formwork for Concrete. 

1.4 DESIGN REQUIREMENTS 

A. Design, engineer, and construct formwork, shoring and bracing to conform to 

design and code requirements to achieve concrete shape, line and dimension as 

indicated on Drawings. 

1.5 SUBMITTALS 

A. NA 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with ACI 301, ACI 318, and ACI 347. 

B. For wood products furnished for work of this Section, comply with the American 

Forest and Paper Association (AF & PA). 

C. Perform Work in accordance with NCDOT standards. 
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1.7 QUALIFICATIONS 

A. Design formwork under direct supervision of Professional Engineer experienced 

in design of this Work and licensed in State of project. 

1.8 COORDINATION 

A. Section 01300 - Administrative Requirements: Project meetings. 

B. Coordinate this Section with other sections of work, requiring attachment of 

components to formwork. 

PART 2 PRODUCTS 

2.1 WOOD FORM MATERIALS 

A. Form Materials: At discretion of Contractor unless otherwise directed by Engineer 

due to special conditions or situations. 

2.2 PREFABRICATED FORMS 

A. Furnish materials in accordance with NCDOT standards. 

2.3 ARCHITECTURAL FORM LINERS 

A. Furnish materials in accordance with NCDOT standards. 

2.4 FORMWORK ACCESSORIES 

A. Form Ties: At discretion of Contractor unless otherwise directed by Engineer due 

to special conditions or situations. 

B. Spreaders: Standard, non-corrosive metal form clamp assembly, of type acting as 

spreaders and leaving no metal within 1 inch of concrete face. Wire ties, wood 

spreaders or through bolts are not permitted. 

C. Form Anchors and Hangers: 

1. Do not use anchors and hangers leaving exposed metal at concrete surface. 

2. Symmetrically arrange hangers supporting forms from structural steel 

members to minimize twisting or rotation of member. 

3. Penetration of structural steel members is not permitted. 

D. Form Release Agent: Colorless mineral oil that will not stain concrete, or absorb 

moisture or impair natural bonding or color characteristics of coating intended for 

use on concrete. 

E. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Size, strength and character 

to maintain formwork in place while placing concrete. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Project meetings. 

B. Verify lines, levels, and centers before proceeding with formwork. Verify 

dimensions agree with Drawings. 

C. When formwork is placed after reinforcement resulting in insufficient concrete 

cover over reinforcement before proceeding, request instructions from Engineer. 

3.2 INSTALLATION 

A. Earth Forms: 

1. Earth forms are not permitted. 

B. Formwork - General: 

1. Provide top form for sloped surfaces steeper than 1.5 horizontal to 1 

vertical to hold shape of concrete during placement, unless it can be 

demonstrated that top forms can be omitted. 

2. Construct forms to correct shape and dimensions, mortar-tight, braced, and 

of sufficient strength to maintain shape and position under imposed loads 

from construction operations. 

3. Camber forms where necessary to produce level finished soffits unless 

otherwise shown on Drawings. 

4. Carefully verify horizontal and vertical positions of forms. Correct 

misaligned or misplaced forms before placing concrete. 

5. Complete wedging and bracing before placing concrete. 

C. Forms for Smooth Finish Concrete: 

1. Use steel, plywood or lined board forms. 

2. Use clean and smooth plywood and form liners, uniform in size, and free 

from surface and edge damage capable of affecting resulting concrete 

finish. 

3. Install form lining with close-fitting square joints between separate sheets 

without springing into place. 

4. Use full size sheets of form lines and plywood wherever possible. 

5. Tape joints to prevent protrusions in concrete. 

6. Use care in forming and stripping wood forms to protect corners and 

edges. 

7. Level and continue horizontal joints. 

8. Keep wood forms wet until stripped. 

D. Forms for Surfaces to Receive Membrane Waterproofing: Use plywood or steel 

forms. After erection of forms, tape form joints to prevent protrusions in concrete. 



Edgecombe County Landfill 

Landfill Gas Collection and Control System Installation 

 

DECEMBER 2011 03100 - 4 CONCRETE FORMS AND ACCESSORIES 

E. Erect formwork, shoring, and bracing to achieve design requirements, in 

accordance with requirements of ACI 301. 

F. Arrange and assemble formwork to permit dismantling and stripping. Do not 

damage concrete during stripping. Permit removal of remaining principal shores. 

G. Obtain Engineer’s approval before framing openings in structural members not 

indicated on Drawings. 

H. Install void forms in accordance with manufacturer's recommendations. 

I. Do not reuse wood formwork more than 3 times for concrete surfaces to be 

exposed to view. Do not patch formwork. 

3.3 APPLICATION - FORM RELEASE AGENT 

A. Apply form release agent on formwork in accordance with manufacturer's 

recommendations. 

B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded 

items. 

C. Do not apply form release agent where concrete surfaces are indicated to receive 

special finishes or applied coverings that are affected by agent. Soak inside 

surfaces of untreated forms with clean water. Keep surfaces coated prior to 

placement of concrete. 

D. Reuse and Coating of Forms: Thoroughly clean forms and reapply form coating 

before each reuse. For exposed work, do not reuse forms with damaged faces or 

edges. Apply form coating to forms in accordance with manufacturer’s 

specifications. Do not coat forms for concrete indicated to receive “scored finish”. 

Apply form coatings before placing reinforcing steel. 

3.4 INSTALLATION - INSERTS, EMBEDDED PARTS, AND OPENINGS 

A. Install formed openings for items to be embedded in or passing through concrete 

work. 

B. Locate and set in place items required to be cast directly into concrete. 

C. Coordinate with Work of other sections in forming and placing openings, slots, 

reglets, recesses, sleeves, bolts, anchors, other inserts, and components of other 

Work. 

D. Install accessories straight, level, and plumb. Ensure items are not disturbed 

during concrete placement. 

E. Install water stops continuous without displacing reinforcement. 
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F. Provide temporary ports or openings in formwork where required to facilitate 

cleaning and inspection. Locate openings at bottom of forms to allow flushing 

water to drain. 

G. Close temporary openings with tight fitting panels, flush with inside face of 

forms, and neatly fitted so joints will not be apparent in exposed concrete 

surfaces. 

H. Form Ties: 

1. Use sufficient strength and sufficient quantity to prevent spreading of 

forms. 

2. Place ties at least 1 inch away from finished surface of concrete. 

3. Leave inner rods in concrete when forms are stripped. 

4. Space form ties equidistant, symmetrical and aligned vertically and 

horizontally unless otherwise shown on Drawings. 

I. Arrangement: Arrange formwork to allow proper erection sequence and to permit 

form removal without damage to concrete. 

3.5 FORM CLEANING 

A. Clean forms as erection proceeds, to remove foreign matter within forms. 

B. Clean formed cavities of debris prior to placing concrete. 

C. Flush with water or use compressed air to remove remaining foreign matter. 

Ensure that water and debris drain to exterior through clean-out ports. 

D. During cold weather, remove ice and snow from within forms. Do not use de-

icing salts. Do not use water to clean out forms, unless formwork and concrete 

construction proceed within heated enclosure. Use compressed air or other means 

to remove foreign matter. 

3.6 FORM REMOVAL 

A. Do not remove forms or bracing until concrete has gained sufficient strength to 

carry its own weight and imposed loads and removal has been approved by 

formwork design Engineer. 

B. Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish 

concrete surfaces scheduled for exposure to view. 

C. Store removed forms in manner that surfaces to be in contact with fresh concrete 

will not be damaged. Discard damaged forms. 

D. Leave forms in place for minimum number of days as specified in ACI 347. 
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3.7 ERECTION TOLERANCES 

A. Construct formwork to maintain tolerances required by ACI 301. 

3.8 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements. 

B. Inspect erected formwork, shoring, and bracing to ensure that work is in 

accordance with formwork design, and that supports, fastenings, wedges, ties, and 

items are secure. 

C. Notify Engineer after placement of reinforcing steel in forms, but prior to placing 

concrete. 

D. Schedule concrete placement to permit formwork inspection before placing 

concrete. 

 

 

 

END OF SECTION 
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SECTION 03300 

 

CAST-IN-PLACE CONCRETE  

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete for the following: 

1. Drop Inlet perimeter pads and pipe connections. 

2. Miscellaneous cast-in-place concrete as needed. 

B. Related Sections: 

1. Section 02320 – Backfill - Structural. 

2. Section 03100 - Concrete Forms and Accessories. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Concrete: 

1. Basis of Measurement: By the cubic yard for cast in place concrete.  

2. Basis of Payment: By the cubic yard times the unit price per cubic yard 

placed  

a. Includes concrete, concrete forms and accessories, placement and 

accessories including consolidating and leveling, troweling, and 

curing. 

1.3 REFERENCES 

A. American Concrete Institute: 

1. ACI 301 - Specifications for Structural Concrete. 

2. ACI 305R - Hot Weather Concreting. 

3. ACI 306.1 - Standard Specification for Cold Weather Concreting. 

4. ACI 308 (American Concrete Institute) - Standard Practice for Curing 

Concrete. 

5. ACI 318 - Building Code Requirements for Structural Concrete. 

B. ASTM International: 

1. ASTM C33 - Standard Specification for Concrete Aggregates. 

2. ASTM C94 - Standard Specification for Ready-Mixed Concrete. 

3. ASTM C150 - Standard Specification for Portland Cement. 

4. ASTM C260 - Standard Specification for Air-Entraining Admixtures for 

Concrete. 

5. ASTM C494 - Standard Specification for Chemical Admixtures for 

Concrete. 

6. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or 

Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland 

Cement Concrete. 
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7. ASTM C1017 - Standard Specification for Chemical Admixtures for Use 

in Producing Flowing Concrete. 

8. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-

Cement Grout (Nonshrink). 

9. ASTM C1116 - Standard Specification for Fiber-Reinforced Concrete. 

1.4 SUBMITTALS 

A. Section 01300 - Administrative Requirements: Submittal procedures. 

B. Product Data: Submit data on: 

1. Concrete mix design at least 14 days prior to using the mixture. 

C. Design Data: 

1. Submit concrete mix design for each concrete strength. Submit separate 

mix designs when admixtures are required for the following: 

a. Hot and cold weather concrete work. 

b. Air entrained concrete work. 

2. Identify mix ingredients and proportions, including admixtures. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Project Record Documents: Accurately record actual locations of embedded 

utilities and components concealed from view in finished construction. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with ACI 301. 

B. Perform any waterproofing in accordance with Manufacturer’s recommendations.. 

C. Acquire cement and aggregate from one source for Work. 

D. Conform to ACI 305R when concreting during hot weather. 

E. Conform to ACI 306.1 when concreting during cold weather. 

1.7 COORDINATION 

A. Section 01300 - Administrative Requirements: Project meetings. 

1.8 QUALIFICATIONS 

A. Waterproofing Material Manufacturer (if applicable): Company specializing in 

waterproofing membrane with minimum three years documented experience. 
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B. Waterproofing Applicator (if applicable): Company specializing in performing the 

work of this section with minimum three years documented experience. 

1.9 WARRANTY 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 

PART 2   PRODUCTS 

2.1 CONCRETE MATERIALS 

A. Cement: ASTM C150, Type I or Type II. 

B. Fine and Coarse Aggregates: ASTM C33. 

C. Water: Clean and not detrimental to concrete. 

2.2 ADMIXTURES (Engineer’s approval required prior to using any admixtures) 

A. Furnish materials in accordance with NCDOT standards. 

B. Air Entrainment: ASTM C260. 

C. Chemical: ASTM C494; Type F - Water Reducing, High Range, Type G - Water 

Reducing, High Range and Retarding. 

D. Fly Ash, Calcined Pozzolan: ASTM C618; Class Type C or F, limit fly ash to 

maximum 25 percent of cement content by weight. 

E. Plasticizing: ASTM C1017. 

2.3 ACCESSORIES 

A. Non-Shrink Grout: ASTM C1107; premixed compound consisting of non-metallic 

aggregate, cement, water reducing and plasticizing agents; capable of developing 

minimum compressive strength of 4,000 psi in 72 hours. 

B. Concrete Reinforcing Fibers: ASTM C1116 Type III, synthetic fiber reinforced 

concrete.  Fibers shall be synthetic fiber consisting of 100 percent virgin 

polypropylene fibrillated fibers containing no reprocessed olefin materials.  Fibers 

shall have a specific gravity of 0.9, a minimum tensile strength of 70 ksi, graded 

per manufacturer, and specifically manufactured to an optimum gradation for use 

as concrete secondary reinforcement.  A minimum of 1.5 pounds of fiber per 

cubic yard of concrete shall be used.  Fibers shall be added at the batch plant.  

Toughness indices shall meet requirements for performance Level I. 
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2.4 CONCRETE MIX 

A. Mix concrete in accordance with ACI 301.  Deliver concrete in accordance with 

ASTM C94. 

B. Select proportions for normal weight concrete (if applicable) in accordance with 

ACI 301. 

C. Select aggregate proportions for light weight concrete (if applicable) in 

accordance with ACI 301. 

D. Provide concrete to the following criteria: 

 

Unit     Measurement 

Compressive Strength (7 day)  3,000 psi  

Compressive Strength (28 day) 4,000 psi  

Water/Cement Ratio (maximum) 0.45 by weight (mass) 

Air Entrained    4 - 6 percent 

Slump     3 inches 

E. Admixtures: Include admixture types and quantities indicated in concrete mix 

designs approved by Engineer through submittal process. 

1. Use accelerating admixtures in cold weather. Use of admixtures will not 

relax cold weather placement requirements. 

2. Use set retarding admixtures during hot weather. 

3. Add air entraining agent to normal weight concrete mix for work exposed 

to exterior. 

4. Air Entrainment:  ASTM C260. 

5. Chemical:  ASTM C494 Type A - Water Reducing, Type B – Retarding, 

Type C – Accelerating, Type D - Water Reducing and Retarding, Type E - 

Water Reducing and Accelerating, Type F - Water Reducing, High Range, 

Type G - Water Reducing, High Range and Retarding. 

6. Fly Ash, Calcined Pozzolan:  ASTM C618. 

7. Plasticizing: ASTM C1017. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Project meetings. 

B. Verify requirements for concrete cover over reinforcement. 

C. Verify anchors, seats, plates, reinforcement and other items to be cast into 

concrete are accurately placed, positioned securely, and will not interfere with 

placing concrete. 
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D. Verify substrate surfaces are smooth, free of honeycomb or pitting, and not 

detrimental to full contact bond of waterproofing materials. 

E. Verify items penetrating surfaces to receive waterproofing are securely installed. 

F. Verify substrate surface slopes to drain for horizontal waterproofing applications. 

3.2 PREPARATION 

A. Prepare previously placed concrete by cleaning with steel brush and applying 

bonding agent. 

B. In locations where new concrete is doweled to existing work, drill holes in 

existing concrete, insert steel dowels and pack solid with non-shrink grout. 

C. Seal cracks and joints with sealant materials using depth to width ratio as 

recommended by sealant manufacturer. 

3.3 PLACING CONCRETE 

A. Place concrete in accordance with ACI 318. 

B. Notify Engineer minimum 24 hours prior to commencement of operations. 

C. Ensure reinforcement, inserts, and embedded parts are not disturbed during 

concrete placement. 

D. Maintain records of concrete placement. Record date, location, quantity, air 

temperature, and test samples taken. 

E. Do not interrupt successive placement; do not permit cold joints to occur. 

F. If inside lined area, protect liner and all geosynthetic components from damage 

during installation and placement of concrete.  Any damage caused to the liner as 

a result of the Contractor’s action shall be repaired at his expense 

3.4 CONCRETE FINISHING 

A. Provide formed concrete surfaces to be left exposed with smooth rubbed finish. 

3.5 CURING AND PROTECTION 

A. Immediately after placement, protect concrete from premature drying, excessively 

hot or cold temperatures, and mechanical injury. 

B. Maintain concrete with minimal moisture loss at relatively constant temperature 

for period necessary for hydration of cement and hardening of concrete. 
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C. Cure all concrete in accordance with ACI 308 unless otherwise directed by 

Engineer. 

3.6 BACKFILLING 

A. Notify engineer prior to backfilling against concrete structures. 

B. Concrete should have a minimum of 75 percent of design 28-day compressive 

strength prior to backfilling concrete structures unless approved by the Engineer 

3.7 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and observation requirements. 

B. Field inspection and testing will be performed in accordance with ACI 301 and 

under provisions of Section 01400. 

C. Provide free access to Work and cooperate with appointed firm. 

D. Submit proposed mix design of each class of concrete to inspection and testing 

firm and Engineer for review 14 days prior to commencement of Work. 

E. Tests of cement and aggregates may be performed to ensure conformance with 

specified requirements. 

F. Four concrete test cylinders will be taken for every 100 cu yds or fraction thereof 

or a minimum of one set of cylinders per each structure or type/class of concrete 

placed. 

G. One additional test cylinder will be taken during cold weather concreting, cured 

on job site under same conditions as concrete it represents. 

H. One slump test will be taken for each set of test cylinders taken. 

I. One air content test will be made for each set of test cylinders taken. 

J. Maintain records of concrete placement. Record date, location, quantity, air 

temperature and test samples taken. 

3.8 PATCHING 

A. Allow Engineer to inspect concrete surfaces immediately upon removal of forms. 

B. Excessive honeycomb or embedded debris in concrete is not acceptable. Notify 

Engineer upon discovery. 

C. Patch imperfections in accordance with ACI 301. 
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3.9 DEFECTIVE CONCRETE 

A. Defective Concrete: Concrete not conforming to required lines, details, 

dimensions, tolerances or specified requirements. 

B. Repair or replacement of defective concrete will be determined by Engineer. 

C. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon 

express direction of Engineer for each individual area. 

3.10 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

 

 

END OF SECTION 
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SECTION 03480 

 

PRE-CAST CONCRETE STRUCTURES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Stormwater drop inlets. 

B. Related Sections: 

1. Section 02320 – Structural Fill. 

 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Stormwater Drop Inlets: 

1. Basis of Measurement: By each unit. 

2. Basis of Payment: By each unit times the unit price for each structure. 

a. Includes excavating, concrete sections, cover frames and covers, 

sealing pipe outlets to depth indicated and backfilling. 

1.3 REFERENCES 

A. American Concrete Institute 

1. ACI 318 - Building Code Requirements for Reinforced Concrete. 

B. ASTM International 

1. ASTM C443 - Joints. 

2. ASTM C913 - Standard Specification for Pre-cast Concrete Water and 

Wastewater Structures. 

 

C. NCDOT Standard Specifications for Roads and Structures (latest edition) 

1.4 DESIGN REQUIREMENTS 

A. Design Criteria: 

1. Honeycombed or retempered concrete is not permitted. 

2. Equivalent strength: Based on structural design of reinforced concrete as 

outlined in ACI 318, Design for H20 Loading. 

3. Design of Lifting Devices for Pre-cast Structures: In accordance with 

ASTM C 913. 

4. Design of Joints for Pre-cast Structures: In accordance with ASTM C443. 
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1.5 SUBMITTALS 

A. Section 01300 - Administrative Requirements: Submittal procedures. 

B. Shop Drawing: Indicate structure locations, elevations, piping, sizes and 

elevations of penetrations. 

C. Product Data: Submit covers, component construction, features, configuration, 

and dimensions. 

D. Manufacturer’s Certificates: Submit Statement of Compliance, supporting data 

from Materials Suppliers attesting that pre-cast concrete structures provided meet 

or exceed ASTM Standards and Specification requirements. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Project Record Documents: Accurately record actual locations and inverts of 

buried pipe, components and connections. 

1.7 QUALITY ASSURANCE 

A. Perform Work in accordance with North Carolina and Local Municipality 

standards. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Section 01600 - Product Requirements: Product delivery requirements; Product 

storage and handling requirements. 

B. Comply with Pre-cast Concrete Manufacturer’s instructions for unloading, storing 

and moving pre-cast structures. 

C. Store pre-cast concrete structures to prevent damage to Owner’s property or other 

public or private property.  Repair property damaged from materials storage. 

D. Mark each pre-cast structure by indentation or waterproof paint showing date of 

manufacture, Manufacturer, and identifying symbols and numbers shown on 

Drawings to indicate its intended use. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements: Product storage and handling 

requirements. 

B. Conduct operations not to interfere with, interrupt, damage, destroy, or endanger 

integrity of surface or subsurface structures or utilities, and landscape in 

immediate or adjacent areas. 
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PART 2 PRODUCTS 

2.1 PRECAST CONCRETE STRUCTURES 

A. Configuration shall be as shown on Drawings. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Verification of existing conditions 

before starting work. 

B. Verify connections, sizes, locations and inverts are as indicated on Drawings. 

C. Verify items provided by other sections of Work are properly sized and located. 

D. Verify excavations for the structures are correct. 

3.2 PREPARATION 

A. Coordinate placement of connecting pipes required by other Sections of Work as 

described in these Specifications. 

B. Do not install structures where site conditions induce loads exceeding structural 

capacity of structures. 

C. Inspect pre-cast concrete structures immediately prior to placement in excavation 

to verify structures are internally clean and free from damage.  Remove and 

replace damaged units. 

D. Remove and replace soft or saturated foundation soils prior to installation as 

recommended by the Engineer or his representative. 

3.3 INSTALLATION 

A. Excavation and Backfill: 

1. Excavate for pre-cast concrete structures in location and to depth shown.  

Provide clearance around sidewalls of structure for construction 

operations. 

2. When groundwater is encountered, prevent accumulation of water in 

excavations.  Place pre-cast concrete structures in dry trench. 

3. Where possibility exists of watertight structure becoming buoyant in 

flooded excavation, anchor structure to avoid flotation. 

B. Lift pre-cast structures at lifting points designated by Manufacturer. 
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C. When lowering pre-cast concrete structures into excavations and joining pipe to 

units, take precautions to ensure interior of pipeline and structure remains clean. 

D. Set cover frames and covers level without tipping, to correct elevations. 

E. Coordinate with other Sections of Work as described in these Specifications to 

provide correct size, shape, and location. 

3.4 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and observation requirements and 

Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 

B. Request inspection by Engineer prior to placing structures or aggregate cover over 

piping. 

C. Compaction Testing: In accordance with Section 02320. 

D. When tests indicate Work does not meet specified requirements, remove Work, 

replace and retest. 

3.5 PROTECTION OF FINISHED WORK 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

 

END OF SECTION 
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SECTION 10340 

 

FIXED ALUMINUM LADDERS 

 

PART 1 GENERAL 

 

1.1 DESCRIPTION 

 

A. CONTRACTOR shall supply all materials, equipment, and 

 labor needed to install complete and make ready for use all fixed aluminum 

ladders as specified herein and as indicated on the Drawings for the LFG control 

system. 

 

1.2 SUBMITTALS 

 

A. Within fifteen (15) calendar days of receiving the OWNER’s Notice To Proceed, 

the CONTRACTOR shall prepare and submit to the ENGINEER, for review and 

approval, four (4) copies of certificates of compliance on materials furnished and 

manufacturer's brochures containing complete information and instructions 

pertaining to the storage, handling, and installation of fixed aluminum ladders. 

 

1.3 REFERENCE 

 

A. The publications listed below form a part of this specification to the extent 

referenced.  The publications are referred to in the text by basic designation only. 

 

1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 

ASTM B 209 Aluminum and Aluminum-Alloy Sheet and Plate. 

 

ASTM B211 Aluminum-Alloy Extruded Bar, Rod, Wire, Shape, 

and Tube. 

 

2. AMERICAN NATIONAL STANDARD INSTITUTE (ANSI) 

 

ANSI A14.3 Ladders, Fixed, Safety Requirements. 
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3. OCCUPATIONAL HEALTH AND SAFETY ADMINISTRATION 

(OSHA) 

 

OSHA 3124-12R 2003 Stairways and Ladders 

 

1.4 QUALITY ASSURANCE    

 

A. Provide only aluminum ladders conforming to the requirements of the referenced 

ASTM standards, ANSI standards, and OSHA standards. 

B. Manufacturer Qualifications: product shall be provided by a manufacturer that has 

commercially fabricated fixed aluminum access ladders for a minimum of five (5) 

years. 

C. Utilize only trained and certified welders, equipment, and installers. 

D. Follow all ASTM practices and standards in the manufacture and fabrication of 

aluminum ladders. 

E. Follow manufacturer’s written instructions for handling, storage, and installation. 

 

1.5 SUBMITTALS 

A. Product Data: Manufacturer's data sheets on each product to be installed, 

including model number, material, and finish. 

B. Shop Drawings: Manufacturer's shop drawings indicating elevations, dimensions, 

connections, and size and type of fasteners. 

 

PART 2 PRODUCTS 

 

2.1 MANUFACTURER 

A. ACL Industries, Inc. of Manchester, NH. 

B. WACO Products, Inc. of Baltimore, MD. 

C. Approved equal. 

 

 



Edgecombe County Landfill 

Landfill Gas Collection and Control System Installation 

 

 

   

DECEMBER 2011 10340-3 FIXED ALUMINUM LADDERS 

2.2 FIXED ALUMINUM ACCESS LADDERS  

A. Heavy-duty aluminum ladder, with platform and return. 

B. Materials: ASTM B221, Alloy 6063, Temper T-6, non-spark extruded aluminum 

and ASTM B209, Alloy 6063 Temper T-6 sheet aluminum. 

C. Aluminum Finish: Mill finish. 

D. Nominal Height: As indicated on the Drawings. 

E. Cross Over Span: As determined by width of parapet wall and as indicated on the 

Drawings. 

F. Side Rails: 1 3/4 inches (45 mm) wide by 3 inch (76 mm) tubes with 1/8 inch (3 

mm) wall thickness. Extend rails 42 inches (1065 mm) above containment wall. 

Provide rails on opposite side mounted to rear of containment wall and extending 

42 inches (1065 mm) above containment wall and below containment wall to the 

containment slab. 

G. Grab Bars: Connect front and rear side rails with 4 pairs of 1 1/4 inch (32 mm) 

square tube grab bars with corrugated surfaces. 

H. Platform: Provide cross over platform fabricated from 6 inches (152 mm) wide by 

1 3/4 inches (45 mm) deep aluminum treads with mill-finished non-slip surface. 

I. Rungs: 1 1/4 inches (32 mm) wide by 1 1/4 inches (32 mm) tube with serrated 

surfaces and capable of 1,000 pound (455 kg) load. Space 12 inches (310 mm) on 

center. Attach rungs in centerline of side rails by welding. 

J. Rung Length: 18 inches (457 mm). 

K. Accessories: 

L. Wall Brackets: 2 inch (50 mm) by 1/4 inch (6 mm) minimum flat bar aluminum 

wall brackets. 

M. Floor Brackets: Anchor side rails to floor with 2 by 1/4 inch (50 by 6 mm) 

minimum flat bar aluminum floor brackets. Allow 7 inches (180 mm) minimum 

clearance from wall to centerline of rungs. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Do not begin installation until substrates have been properly prepared. Notify 

Engineer of unsatisfactory conditions before commencing work. 
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B. Field-verify required dimensions. Coordinate with supporting construction to 

ensure adequate attachment and support. 

C. All surfaces in contact with concrete shall be coated with a minimum 10 mil. 

layer of bitumastic, such that no bare aluminum surface is in direct contact with 

concrete.  

D. Isolate dissimilar metals to prevent electrolysis with bituminous paint or non-

absorptive isolation pad to prevent contact. 

3.2 INSTALLATION 

A. Install ladders and accessories in accordance with manufacturer's instructions and 

approved submittals. 

B. Securely anchor support brackets with fasteners of type and size recommended by 

manufacturer.   

C. All fasteners and fastener systems shall be grade 304 stainless steel. Installation 

shall include the application of anti-seize compound to all threaded components. 

D. Place brackets as indicated by the drawings. 

E. Allow 7 inches (180 mm) minimum clearance from wall to center line of rungs. 

F. Inspect ladder to verify proper and secure installation. 

3.3 CLEANING 

A. Clean ladders as recommended by manufacturer.  Do not use abrasive agents, 

steel wool or chemicals. 

 

 

END OF SECTION 
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SECTION 11170 

SKID-MOUNTED LANDFILL GAS BLOWER/FLARE SYSTEM (BFS) 

 

PART 1  GENERAL 

1.1  DESCRIPTION 

A. The work described in this section consists of furnishing all labor, materials, 

equipment, and incidentals necessary to furnish, install, field test, and warranty, a  

SKID-MOUNTED LANDFILL GAS BLOWER/FLARE SYSTEM, as shown on 

the Drawings and as specified herein, including all appurtenances to provide a 

complete system ready for operation. 

B.  The Skid-Mounted Landfill Gas Blower/Flare System shall include the following 

 four sub-systems: 

a. Gas Handling System. 

b. Interconnecting Piping System. 

c. Candlestick Flare System. 

d. Control System. 

C.  The CONTRACTOR shall be responsible for all electrical wiring connections for 

 operation and control of all equipment related to the Skid-Mounted Landfill Gas 

 Blower/Flare System. 

1.2  SUBMITTALS 

A. All equipment and accessories shall have manufacturer's Shop Drawings 

approved by the ENGINEER prior to shipment and shall be tested for 

conformance with these Specifications prior to acceptance and final payment by 

the OWNER.  Within twenty (20) calendar days after the CONTRACTOR has 

received the OWNER’s Notice To Proceed, CONTRACTOR shall submit two (2) 

copies of the following materials and shop drawing information: 

1. Certified Shop Drawings showing all important details of construction and 

dimensions. 

2. Descriptive literature, bulletins, and/or catalogs of the equipment. 

3. A complete bill of materials for all equipment. 

4. The total weight of the equipment, including the weight of the single 

largest item. 
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5. Complete performance data that will indicate full compliance with the 

Specifications; performance curves for flow and pressure/vacuum 

capacity. 

6. Complete control panel diagrams and elevations showing all components, 

wires, connections, and numbered terminals. 

7. Complete electrical interconnect diagram showing all wires and terminals 

between the control panel and external devices. 

8. Exceptions to the applicable requirements, Drawings, Specifications, and 

applicable codes and standards. 

9. Certification that the equipment furnished for this project does not exceed 

the sound pressure specified herein. 

B. Two (2) copies of an operation and maintenance (O&M) manual specifically 

prepared for this installation shall be furnished a minimum of three (3) weeks 

prior to delivery of equipment.  The manual shall be prepared specifically for this 

installation and shall include all required catalog cuts, Drawings, equipment list, 

descriptions, definitions, procedures, and information necessary to instruct 

operating and maintenance personnel unfamiliar with such equipment.  The 

manual shall include a list of suppliers, with phone numbers and contact, for 

equipment parts that may need servicing or replacement.  The CONTRACTOR 

shall modify the manual, as necessary, based on the ENGINEER’s comments 

following start-up and shall submit two (2) copies of the finalized manual two (2) 

weeks after start-up.  The OWNER will not issue final payment to the 

CONTRACTOR until final O&M Manual is submitted and approved. 

C. Test Procedures:  Detailed outline of functional test procedures shall include a 

step by step description of the proposed tests, a list of all test equipment including 

calibration dates, and signoff sheets. 

D. Spare Parts:  In addition to the spare parts recommended by this specification, a 

list of manufacturer's recommended spare parts shall be submitted. 

1.3  QUALIFICATION 

A. The Skid-Mounted Landfill Gas Blower/Flare System, including all ancillary 

equipment, shall be furnished by a manufacturer who is fully experienced, 

reputable, and qualified in the manufacture of the equipment to be furnished.  The 

equipment shall be designed and fabricated in accordance with the best practices 

and methods.  The manufacturer shall have experience in supplying equipment for 

landfill gas handling systems. 

B. The Skid-Mounted Landfill Gas Blower/Flare System shall be manufactured by 

John Zink Company, Perennial Energy, Inc., LFG Specialties, Inc., CMi Energy, 

LLC, Parnel Biogas, Callidus Technologies Inc., or approved equal. 
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1.4  DESIGN CRITERIA 

A.  Landfill Gas Centrifugal Blower 

1. Equipment specified herein is intended to be standard equipment for use in 

a landfill gas handling system. 

2. The blower shall be direct electric motor driven, complete with blower, 

electric motor, shaft coupling, coupling guard, equipment base, and 

vibration isolation pad.  The blower shall be designed for continuous 

operation in an outdoor environment and shall conform to the following: 

 

Number required 2 

Rated capacity, scfm 300 

Minimum capacity, scfm 30 

Site elevation 70 feet above MSL 

Gas composition 

 Methane 25 - 65 percent 

 Carbon Dioxide 25 - 50 percent 

 Oxygen 0 - 5 percent 

 Traces gases (e.g., VOCs, H2S) 0 - 1 percent 

Blower inlet vacuum, inches of water 60 

Blower outlet pressure, PSI 3.0 

Landfill gas inlet temperature 

 Maximum, degrees F 120 

 Minimum, degrees F 60 

Motor 

 Totally enclosed, fan cooled 

 Estimated motor horsepower 15 

 Noise limit 85 dbA at 3 feet 

LFG moisture content 100% saturated 

 

3. When rated volumetric capacity is reduced to 20 percent of design, 

blowers under the specified inlet conditions shall not surge or overload the 

motor. 

4. Blower motors to be constructed with variable frequency drives (VFDs) 

mounted in separate air conditioned panels. 

B.  Candlestick Flare System: 

1. The landfill gas flare system shall be designed to operate continuously at 

the following service conditions: 

 

Landfill gas flow rate, scfm 300  
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Btu loading, MM Btu/hour 0.9 to 9 

Inlet temperature, degrees F 80 to 130 

LFG moisture content 100% saturated 

Landfill gas composition range: 

 Methane 25 to  65 percent 

 Carbon Dioxide 25 - 50 percent 

 Oxygen 0 - 5 percent 

 Traces gases (e.g., VOCs, H2S) 0 - 1 percent 

Site elevation: 70 feet above MSL 

 

Controls and accessories to include the following: 

 Propane supply with a spark plug igniter for flame ignition. 

 Two (2) propane supply tanks  

 Thermocouples for flame temperature confirmation (main and 

pilot) 

 Flare control panel. 

 Auto re-start. 

 Automatic dialer system for failure to restart. 

 Pneumatically-operated emergency shut-off valve. 

 Programmable Logic Controller (PLC) 

 Two (2) Mass Pro-Bar Flow Meters with Totalizers 

 Digital Data Logger 

 Flame arrestor 

 Variable Frequency Drive (VFD) for Blowers 

 Continuous Methane Analyzer 

 Stainless Steel V-Port Ball Valve 

2. The landfill gas flare shall be capable of achieving a minimum weighted 

average destruction efficiency of greater than 98 percent of total 

non-methane organic compounds and meet the requirements of 40 CFR 

60.18. 

1.5  APPLICABLE CODES AND STANDARDS 

A. All equipment shall be manufactured in accordance with codes and guidelines as 

specifically detailed herein and in accordance with applicable portions of the 

following (latest edition): 

1. Local laws and ordinances. 

2. State and Federal laws. 

3. National Electrical Code. 

4. National Electrical Manufacturers Association (NEMA) 

5. Underwriters Laboratories (UL). 
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6. Uniform Building Code (UBC). 

7. American National Standards Institute (ANSI). 

8. American Society of Mechanical Engineers (ASME). 

9. American Gas Association (AGA). 

10. Institute of Electrical and Electronic Engineers (IEEE). 

11. Instrument Society of America (ISA). 

12. Industrial Risk Insurance (IRI). 

13. Factory Mutual (FM). 

14. National Fire Protection Agency (NFPA).  

15. Environmental Protection Agency (EPA). 

1.6  PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. All parts shall be properly protected so that no damage or deterioration will occur 

during a prolonged delay from the time of shipment until installation is completed 

and the units and equipment are ready for operation. 

B. The equipment shall be delivered on site as fully assembled as transportation will 

allow.  Factory-assembled parts and components shall not be dismantled for 

shipment unless permission is received in writing from the ENGINEER. 

C. Finished surfaces of all exposed openings shall be protected by wooden blanks, 

strongly built, and securely bolted thereto. 

D. Each box or package shall be properly marked to show its net weight in addition 

to its contents. 

1.7  WARRANTY AND GUARANTEES 

A. The CONTRACTOR shall warrant the units being supplied to the OWNER 

against defects in workmanship and material for a period of 12 months from the 

date of equipment acceptance by the OWNER.  In the event that the equipment 

fails to perform as specified, the equipment manufacturer shall promptly repair or 

replace the defective equipment without any cost to the OWNER (including 

handling and shipment costs) and without any cost to the OWNER associated 

with the equipment manufacturer and/or CONTRACTOR field personnel making 

site visits for assessments and repairs. 

 



 Edgecombe County Landfill 

 Landfill Gas Collection and Control System Installation 

 

DECEMBER 2011                                                                        11170-6                                      BLOWER/FLARE SYSTEM 

PART 2 PRODUCTS 

2.1  GENERAL 

A. These Specifications are intended to give a general description of what is 

required, but do not cover all requirements of the equipment as offered.  They are, 

however, intended to cover the furnishing, delivery, and field testing of all 

materials, equipment, and apparatus as required.  Auxiliary equipment necessary 

for proper operation of the proposed Skid-Mounted Landfill Gas Blower/Flare 

System not mentioned in these Specifications or shown on the Drawings shall be 

furnished and installed. 

B. Equipment shall not have been in service, except for shop tests, at any time prior 

to delivery, except as approved by the ENGINEER.  The equipment shall be 

furnished factory-assembled to the extent possible and ready for installation.   

C. Equipment shall be designed and proportioned to have liberal strength, stability, 

and stiffness and shall be especially adapted for the intended service.  Ample 

room and facilities shall be provided for inspection, repairs, and adjustments. 

D. Parts of equipment shall be amply proportioned for all stresses which may occur 

during operation and for any additional stresses which may occur during 

fabrication, transportation, handling, and erection. 

E. At all levels of performance of each gas system, the sound pressure shall not 

exceed 85 dbA over a frequency range of 37.8 to 9,600 cycles per second.  

Measurement shall be made a distance of 3 feet from the outer face of the 

equipment.  The manufacturer shall certify that the equipment furnished for this 

project does not exceed the specified sound pressure.  This written certification 

shall be submitted with the Shop Drawings. 

F. A brass, aluminum, or stainless steel nameplate shall be attached to each main 

item of equipment and or equipment enclosure in a conspicuous place.  The 

following information shall be plainly marked on the nameplate: name and 

address of the manufacturer, model number, and any other information necessary 

for part identification. 

G. If necessary, modifications shall be made in the manufacturer's standard product 

to make it conform to the specific requirements of the Specifications and to 

requirements contained in regulations issued by public agencies.  Such 

modifications shall be noted in Shop Drawing submittals. 
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2.2 LANDFILL GAS HANDLING SYSTEM 

 

A.  The blower motor assemblies shall be gas inlet driven, direct drive, multistage 

centrifugal-type or pressure fan blowers capable of meeting the performance 

specifications.  Impellers shall be mounted on one shaft supported on each end by 

bearings mounted in the outboard bearing housings.  The blowers shall be built 

from parts cast in patterns from which previous units have been built and tested.   

 

B.  Each blower motor assembly shall be plumbed and factory mounted on a steel 

skid and delivered to the site as a complete unit.  Neoprene base pads shall be 

provided.  Two (2) blowers shall be installed at the site under this contract. 

 

C. Each blower motor shall be recommended by the blower manufacturer to be 

compatible with electrical service of 480-volt, 3-phase, and 60-hertz.  The blower 

motors shall be high efficiency, totally enclosed, fan cooled (TEFC) motors 

suitable for Class 1, Division 2, Group D, classified location, and UL-approved.  

Bearings shall be of the antifriction type with an AFBMA L-10 rating of no less 

than 25,000 hours.   

 

D.  Blower housings.  The housings shall consist of cast-iron sections held securely 

between cast-iron inlet and outlet heads with steel tie rods.  No contact shall be 

made between the shaft rotor and the housing, other than through the bearings.  

Stuffing boxes shall be used as seals to insure no leakage of gas to the atmosphere 

or air into the landfill gas.  The inlet and outlet connections shall be standard 

flange patterns per ANSI and shall be an integral part of the heads.   

 

E.  Bases.  Hot dip galvanized or epoxy-coated steel bedplates of suitable size for 

mounting blowers and drivers shall be furnished by the blower manufacturer.  The 

blower and motor shall be carefully aligned and then bolted in place.  Suitable 

vibration isolation pads shall be provided under the steel bedplates of the units.   

 

F.  Internal coating.  The blowers shall be supplied with a factory-applied Bisonite, 

Kynar, phenolic coating, or approved equal, to protect all internal parts that will 

be in contact with extracted gas to provide resistance to corrosion. 

 

G.  Impellers.  Impellers shall be one-piece cast aluminum alloy, keyed to the shaft 

and held by a locknut.  Impellers shall be precisely machine balanced.  Vibration 

shall not exceed 2 mils in the vertical plane measured at the blower bearing 

housings.   

 

H.  Casing drains.  Each blower stage shall be provided with casing drains.  These 

drains shall be connected to a common drainline and included with a shut-off 

valve at a location that is easily accessible to the operator. 
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I.  Shafts.  Each shaft shall be made of high grade carbon steel of sufficient diameter 

to operate below first critical speed.   

 

J.  Pressure and vacuum gauges.  The CONTRACTOR shall provide a pressure 

gauge on the outlet and a vacuum gauge on the inlet side of each blower.  

Pressure and vacuum gauges shall be capable of measuring 0 to 100 in-w.c. 

Gauges shall be designed  and suitable for outdoor  installation with Stainless 

Steel wetted parts and housings. 

 

K.  Experience.  Blowers shall be manufactured in the United States.  Blower 

manufacturers shall have a minimum of 5 years experience in the design and 

manufacture of this type of equipment and shall have a minimum of 25 currently 

operating installations in the United States.  Blowers shall be manufactured by the 

following, or approved equal: 

 

1) Houston Service Industries, Inc. 

 Houston, Texas 77061 

 (713) 947-1623 

 

2) Continental Blower, LLC 

  Liverpool, New York 13088 

  (315) 451-5410 

 

3) Spencer Turbine Company (Powermizer Model) 

 Windsor, Connecticut 06095 

 (800) 232-4321 

 

4) Gardner Denver, Inc. (Lamson) 

Peachtree City, GA 30269 

(770) 632-5000 

 

L. Blower Motor Assemblies 

 

1. Installation: 

 

a. Electrical installation shall be in accordance with the 

Specifications, and the notes on the Drawings and the National 

Electric Code. 

 

b. Install the blower motor assemblies in compliance with the 

manufacturer's recommendations, the Drawings, and as specified 

below. 

 

c. The CONTRACTOR shall check and, if necessary, adjust the 

alignment of the motor and blower after installation at the site in 

accordance with the instructions of the blower manufacturer. 
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d. Equipment shall be field tested by the CONTRACTOR to verify 

proper alignment and operation, including:  freedom from binding, 

scraping, vibration, shaft runout, or other defects. 

 

e. Shop-painted items which have damage to the shop coatings shall 

be touched up to match the basic color of the equipment, as 

approved by the ENGINEER. 

 

M. Moisture Separator Assembly (knock-out pot): 

1. The moisture separator shall be completely fabricated from SCH 10 T-

304L stainless steel or approved equal.  It shall be of a vertical, cylindrical 

design with demister element removal from the top.  Connection flanges 

shall meet ANSI specifications. 

2. The demister shall be made from non-corrosive mesh and shall be 

supported on and held down by high open area, stainless steel grid, or 

equivalent.  The first moisture separator shall be able to remove 100 

percent of droplets greater than 10 micron and shall also remove 

particulates having a density equal to or greater than water which are 

greater than 10 micron in size.  The second moisture separator shall be 

able to remove 100 percent of droplets greater than 5 micron and shall also 

remove particulates having a density equal to or greater than water which 

are greater than 5 micron in size. 

3. The moisture separator shall have a flow capacity of at least 300 scfm.  At 

the design maximum flow rates, temperatures and pressures, the moisture 

separator shall not have a pressure drop greater than 3 inches water 

column and shall be capable of withstanding no less then 3.0 pounds per 

square inch gauge vacuum. 

4. Condensate Removal.  There shall be a 2-inch FNP coupling in the bottom 

of the assembly with a SS “True Union” manual ball valve for condensate 

removal. 

5. Pressure Drop Monitoring.  There shall be two 1/2-inch pipe couplings in 

the side of the unit, one upstream and one downstream of the demister 

element material, for the purpose of connecting differential pressure 

monitoring device(s). 

6. The moisture separator assembly manufacturer shall have experience in 

the design and manufacture of this type of equipment installed on similar 

landfill gas installations in the U.S. 
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2.3 INTERCONNECTING PIPING SYSTEM 

 

A.  Expansion Joints   

 

1. Expansion joints between the blower inlet and outlet and connected piping 

shall be flanged concentric reducers sized to match the blower flanges to 

the connecting pipe or valves. 

 

B. Valves 

 

1. Butterfly valves located at the inlet and outlet of each blower shall be 

bubble-tight, cast iron body, wafer-type with 316 stainless steel disc and 

stem, Acetal stem bushing, and Teflon replaceable resilient seat. Surfaces 

shall be clean, dry, and free from rust and grease before coating. 

 

2. Manual operators shall be gear or lever type.  Operators shall have 

adjustable stop limiting devices to prevent over-travel of disc.  Should an 

adjustment of the disc be required to maintain a bubble-tight seal, this 

adjustment shall be made externally without removing the operator 

housing cover. 

 

3. Check valves on each blower outlet shall be fabricated from stainless steel 

and be flanged and designed for installation and operation on a centrifugal 

blower discharge application. 

 

4. Sample Valves.  Gas and pressure sampling valves shall 1/4-inch SCH 80  

  PVC or stainless steel ball valves.  Valve seats and seals shall be EPDM.   

  Valves shall have a 1/4-inch MPT on one end and hose barb connection on 

  the other and.  Replacement parts and valves shall be commonly available. 

 

5. V-Port Ball Valve.  The v-port ball valve shall be constructed of stainless  

  steel and shall be flanged at both ends.  The valve shall be sized to handle  

  0-300 scfm of gas flow and shall have a manual adjustment lever.  The  

  valve should be fully adjustable within the specified flow range and  

  should be suitable for modification in the future to operate with an electric 

  or pneumatic actuator, if desired by the OWNER. 

 

C. Piping: 

 

1. Piping on the gas handling system skid shall be SCH 10 T-304L stainless 

steel, or approved equal.  The same specification applies to tees, elbows, 

wyes, flanges, and other pipe fittings.  Flanges shall conform to ANSI 

150-pound specifications.  

 

2. The gaskets shall be full-face rubber or neoprene, 1/16 inch to 1/8 inch in 

thickness, and shall meet the requirements of ANSI Specification A21.11. 
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3. Where shown on the Drawings or as required, pipes and fittings shall be 

drilled and tapped to receive drainage or other piping or plugs.  All holes 

shall be drilled at right angles to the axis of pipes and fittings. 

 

4. Piping and fittings shall be supported so as to prevent any strain being 

transmitted between sections and connected equipment and appurtenances.  

Release of any joint shall result in no transverse piping movement and 

shall allow easy removal and replacement of any piping component.  

Supports in addition to those shown on the Drawings may be required. 

 

2.4 CANDLESTICK FLARE SYSTEM 

 

A. The landfill gas flare system shall be a unitized, modular system including all 

components for a complete and operational system.  The flare shall comply with 

the Design Criteria of Part 1.4 above. 

 

B. The landfill gas flare system shall be pre-piped and pre-wired to the extent 

possible, requiring minimal field assembly. 

 

C. The landfill gas flare system shall include, but not be limited to, the following 

components: 

 

1. Automatic Shut-Off Valve.  The valve shall open when prompted by the 

flare control panel and closed by loss of electrical power, flame failure, or 

blower failure.  It shall be a pneumatically operated butterfly valve, 

bubble-tight, wafer-style, equipped with a stainless steel disk and Teflon 

seat.  The operator shall have a spring fail close device.  It shall close 

when directed by the logic in less than 5 seconds.  The compressed gas 

necessary to operate the valve shall be supplied by a nitrogen bottle or 

compressed air supply (to be provided by the OWNER), provided unless 

otherwise specified by ENGINEER.  CONTRACTOR to make final 

connections to the automatic shut-off valve using suitable hose or other 

gas supply lines. 

 

 

2. Flame Arrester 

 

a. Flame arrester shall have 150-pound ANSI flanged connections. 

b. The housing construction shall be aluminum. The element 

assembly shall be all aluminum and shall be arranged for easy 

removal from the housing to facilitate inspection and cleaning.  

The arrestor shall be designed and tested to meet the intended 

service at the specified minimum and maximum flow and pressure 

conditions. 
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c. Maximum head loss through the flame arrester shall not exceed 3 

inches of water column at 300 scfm. The internal element shall be 

designed for easy removal for cleaning and inspection. 

 

3. Flare Stack.  The flare stack shall be constructed from ASTM A53 steel, 

and shall be of sufficient length to provide an overall flare system height 

of more than 20 feet.  Flare construction shall consist of welds conforming 

to AWS D1.1 standards.  The top 5 feet of the stack/burner tip shall be 

constructed of 316 stainless steel. 

 

4. Burner.  The burner unit shall be constructed of 316 stainless steel.  It shall 

consist of the burner nozzle, vanes, and impingement assembly.  It shall be 

designed such that the full range of flow rates, as specified herein, shall 

combust without causing either flame yellowing, flame lift-off, or 

flashback, and shall perform according to the destruction and reduction 

efficiency requirements listed earlier in this specification. 

 

5. Windshield.  The flare windshield shall be constructed of 316 stainless 

steel.  The windshield shall extend at least 2 feet above landfill gas exit. 

 

6. Adjustible Flare Tip Damper System.  Flare shall have a manually 

adjustable damper system (or similar system) for regulating the flare flame 

height based on total gas flow to the flare tip.  The flare will be used in 

conjunction with a future engine plant and the flare flow will fluctuate 

between the minimum and maximum expected flow rates.  The damper 

system should be able to help keep the flare ignited under low flow 

conditions. 

 

7. Propane Pilot System. Pilot fuel supply assembly shall include pressure 

regulator, pressure indicator, solenoid valve, manual shutoff valve and 

pilot gas pressure manometer port.  CONTRACTOR shall provide two (2) 

10 gallon L.P. bottles equipped with fuel gauges and regulators arranged 

such that one bottle can be removed from the system for re-filling without 

affecting system operation. 

 

8. Electronic Spark Ignition. Electronic igniter transformer assembly shall be 

removable without disconnecting conduit or wiring. Spark igniter 

assembly shall be readily available parts.  The manufacturer shall provide 

a list of parts not commonly available and list of suppliers. 

 

9. Flare Mounting System.  This system shall be manufactured of ASTM 

A36 carbon steel members, which shall be welded to the structure using 

AWS D1.1 methods.  Sufficient steel gusset material shall be incorporated 

in the structure to prevent erratic vertical alignment of the flare pipe.  Flare 

mounting shall provide anchorage to the foundation to prevent overturning 
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and provide resistance against seismic or wind forces.   Structural design 

shall comply with UBC 100 MPH criteria. 

 

10. Finish.  Carbon steel base of the flare stack shall be sand-blast prepared 

and primed.  Sand blasting shall be to SP-6 guidelines.  An inorganic zinc 

primer, solvent or water based, with a minimum of 14 lbs metallic zinc 

content per gallon shall be applied.  Minimum application will involve 1 

coat, 4 MDFT cover.  Acceptable coating suppliers include Ameron 

Protective Coatings (Brea, CA), DuPont Chemical Company (Wilmington, 

DE), Glidden Company (Cleveland, OH), and Koppers Company 

(Pittsburgh, PA). 

 

11. Condensate Drains.  Drain ports in the flame arrester and flare stack (2” 

FNPT) shall be equipped with SS ball valves. 

 

2.5 CONTROL SYSTEM 

 

 The control panel for the Skid-Mounted Landfill Gas Blower/Flare System shall 

be compliant with NEMA 4 specifications at a minimum.  The main control panel 

shall be sized to accommodate the required controls, provided with a NEMA 4 

compliant window in the door through which status annunciators, recorder, 

controller, etc. may be viewed.  The control panel shall be mounted, installed and 

prewired by the manufacturer.  The panel shall include, but not be limited to, the 

following components: 

 

1. A load center for the motors, outlets, fixtures, controls, devices, lights, etc. 

 

2. A control center to receive all the signals from the various safeties, 

controls and monitoring equipment, and to automatically control all the 

components of the system. 

 

3. An operator control panel to allow either manual or automatic selection 

for the control of the operating components of the system. 

 

a. Flare controls shall include trouble light contacts, automatic 

start/stop for pilot ignition, controllers, spark plugs, flame 

safeguard controller, thermocouples, timers, and other components 

necessary for a complete, operational automatic system.  

Automatic operation shall be achieved through adjustable timers, 

relays, and switches controlled by the PLC based on signal inputs 

from the thermocouples.   

 

b. Blower controls shall include ITE Type ETI, or equal motor circuit 

protectors, motor starters, voltage monitors, ammeters, run time 

meters, hand-off-automatic switches, and push-to-test annunciator 

lights.  A restart time delay shall be provided to prevent blower 



 Edgecombe County Landfill 

 Landfill Gas Collection and Control System Installation 

 

DECEMBER 2011                                                                        11170-14                                      BLOWER/FLARE SYSTEM 

restart until sufficient time has elapsed for the shaft to stop 

spinning (approximately 8 minutes). 

 

4. A weather/heat shield shall be provided to protect the control panel against 

radiated heat (solar and/or flare) and rain.  The control system shall be 

designed and manufactured as an outdoor system. 

 

5. Safeties.  The system shall be equipped with the following safeties as a 

minimum: 

 

a. Blower-motor overcurrent shall cause system shutdown. 

b. Blower-motor undercurrent (surge) shall cause system shutdown. 

c. Flame failure shall cause system shutdown. 

d. Blower voltage or phase loss shall cause system shutdown. 

e. High liquid level in the condensate KO pot 

f. High gas pressure in the pipeline to the LFG engines 

 

6. Control Panel Face-Mounted Devices.  The system shall be equipped with 

the following control panel face-mounted devices as a minimum: 

 

a. Alarm and shutdown message annunciator lights or touchpanel 

display. 

b. Blower motor current meter(s). 

c. Hand/Off/Auto switches for the blower(s). 

d. Hand/Off/Auto switches for the flare. 

e. Flare Only/Flare & Engine 

f. Hand/Off/Auto switches for the shutdown valve. 

g. Run indicators for the blower(s). 

h. Total elapsed run time for each blower. 

i. Flame failure indicator for the flare. 

j. Automatic shut-off valve failure indication. 

k. Flame Temperature Indicator 

l. Emergency Shut-Off Button 

 

A. Auxiliary Equipment 

 

1. Local alarm light. 

 

2. Auxiliary lighting shall be provided via photocell-activated light mounted 

to the flare/blower control panel rack. 

 

3. Two outdoor receptacles (120V) with ground fault protection shall be 

provided at the flare/blower control panel rack. 
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B. Automatic Telephone Dialer: 

 

1. General.  The system shall receive input from the various monitored items 

in the form of a change in the status of a dry contact.  Upon such change, 

the system shall automatically dial up to eight pre-selected phone 

numbers.  When answered, the system shall send voice messages reporting 

the specific alarm condition.  

 

2. The system shall make provisions for the following input alarms 

 

a. Flame failure. 

b. System shutdown 

c. Power Failure 

 

3. Equipment Description: 

 

a. The automatic dialer shall be an advanced microprocessor and 

synthesized voice technology capable of dialing up to 8 phone 

numbers, 16 digits each, maximum. The OWNER will obtain the 

service contract with the phone company. 

 

b. The unit shall permit the user to program the following functions: 

 

(1) Each fault channel to a normally open or closed mode. 

(2) A different fault sense delay from 1 to 99 seconds. 

(3) Programmable answering delay of 1 to 20 rings. 

(4) Dialing and re-dialing up to eight separate pre-determined 

telephone numbers and delivering a synthesized voice 

message. 

c. Normal power shall be 105-135 volts AC.  The unit shall contain 

its own gel cell rechargeable battery which shall automatically be 

kept charged when AC power is present.  The system shall operate 

on battery power for 24 hours in the event of AC power failure. 

 

d. The unit shall be provided with a NEMA 12 enclosure, which shall 

be mounted inside the blower/flare main control panel. 

 

e. Automatic dialer shall be Microtel Model MCS200, Raco 

Verbatim Series VSS, Guard It or approved equal. 

 

2.6 IGNITION PROCEDURE 

A. The pilot and main flame ignition shall be controlled by thermocouples and timers 

to perform the following functions: 

 

1. Spark ignition of propane gas creates pilot flame that ignites LFG main 

flame. 
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2. When pilot is successfully ignited, blower(s) and actuator valve on flare 

 inlet are activated. 

 

3. When main flame is successfully ignited, pilot propane gas is shut off. 

 

4. If pilot is not ignited after three attempts within the pre-selected time 

 interval (as set on the timer), the pilot is shut off, a trouble light is 

 illuminated and alarm sent (via the autodialer). 

 

5. If main flame is not ignited within the pre-selected time interval, the pilot 

 is shut off, and the trouble light is illuminated and alarm sent. 

 

6. If the main flame fails, the blower(s) is turned off, and the inlet valve is 

 closed and alarm sent. 

 

7. In the event of loss of flame, the flame and blower(s) shall automatically 

attempt to restart after an adjustable time delay of 5 to 15 minutes. 

B. In the event of a power failure, the flare and blowers shall automatically attempt 

to restart when power resumes after an adjustable time delay of 5 to 15 minutes. 

C. The blower/flare should be capable of operating in “Flare Only” and 

“Flare/Engine” modes.  In the “Flare Only” mode, the blower/flare system will 

not be sending gas to the engines and all normal shut-downs will activated.  In 

“Flare/Engine” mode, the flare may be used as a supplemental combustion device; 

however, the blowers and all system controls should be able to continue operation 

to provide gas to the engines in the event that the flare is not operational.   

 

2.7 AUXILIARY EQUIPMENT 

 

A. Gas Mass Flow Meters 

 

1. The mass flow meters shall have a primary element consisting of a venture, 

V-cone, or a single insertion type element with a differential pressure 

transducer and remote electronics.  The flowmeters will be integrated with 

inline LFG temperature and pressure measurements for correcting the mass 

flow to 60 degrees F at 14.7 psia.  The method of operation shall utilize a 

varying delta P signal to calculate a mass flow rate corrected to standard 

temperature and pressure.  The flowmeter shall have a digital LCD readout 

showing instantaneous (SCFM) flow and totalized flow and provide a 4-

20ma signal to the datalogger and PLC located in the control panel.  The 

flow meter shall be capable of reading gas flows in the range of 0 to 400 

SCFM.  The primary element shall be manufactured by: Fisher-Rosemount, 

McCrometer, Veris, Inc. or approved equal.   The flow meter shall be 

installed per the manufacturer’s recommendation.    
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2. The flow meter shall be installed in a manner that allows for removal for 

cleaning and calibration with no obstructions in straight piping a minimum 

of 10 diameters upstream and 5 pipe diameters downstream. 

 

3. One flow meter will be installed in the piping to the flare stack and a 

second flow meter will be installed in the piping to the engine plant. 

 

B. LFG Continuous Methane Analyzer 

 

1. The methane analyzer shall provide continuous measurement, display, and 

allow for recording of methane concentration in the landfill gas 

downstream of the blower(s) and prior to the tee to the engine pipeline. 

 

2. The analyzer shall be equipped with a sampling conditioning system, 

stainless steel tubing, condensate drain, and ports and regulators as 

necessary to allow field calibration.  The analyzer shall be mounted in an 

enclosure with viewing window, freeze protection heater, and air 

conditioning.  The unit shall provide standard output options, such as 4-20 

ma signal. 

 

3. The analyzer shall be equipped with a pump sufficient to withdraw sample 

under vacuum up to 60 in-wc. 

 

4. The analyzer shall be a Siemans Ultramat 23 NDIR Gas Analyzer, or 

approved equal.  This instrument measures methane on a dry gas basis; 

therefore, a separate inline moisture probe will be required to correct 

methane concentrations to a wet basis or alternate procedure as approved 

by the ENGINEER. 

 

C. Datalogger 

 

1. The datalogger shall be a minimum 12-channel Yokogawa paperless chart 

recorder with 5.5-inch color display and 10BASE-T Ethernet adapter 

communications medium (or approved equal).  The unit shall be provided 

with the necessary math function hardware/software to provide totalized 

LFG flow for up to two (2) inputs.  Sampling frequency for all inputs shall 

be at least once every 1 minute.   

 

 The initial inputs include: 

 

 LFG Flow to Flare  

 LFG Flow to Engine(s) 

 LFG Methane Concentration 

 LFG Percent Moisture in discharge pipe 

 Flare temperature 

 Applied Vacuum 



 Edgecombe County Landfill 

 Landfill Gas Collection and Control System Installation 

 

DECEMBER 2011                                                                        11170-18                                      BLOWER/FLARE SYSTEM 

 

D. Gauges.  The system shall be equipped with the following gauges as a minimum: 

 

1. Pressure, Vacuum, and Differential Gauges:  Gauges shall be designed for 

use on a LFG application and shall have SS wetted parts and housings. 

Gauges shall read "INCHES OF WATER."  Graduations shall be at 

intervals of 1 inch of water. 

 

a. Flame arrester pressure drop indicator.  Gauge shall be capable of 

measuring 0 to 15 in-w.c., differential pressure. 

 

b. Moisture separator pressure drop indicator.  Gauge shall be capable 

of measuring 0 to 15 in-w.c., differential pressure. 

 

c. Blower vacuum and pressure indicators.  Vacuum gauges shall be 

capable of measuring 0 to 80 in-w.c.  Pressure gauges shall be 

capable of measuring 0 to 100 in-w.c. 

 

d. System vacuum indicator.  A vacuum gauge shall be mounted 

upstream of the knock-out pot as indicated on the Drawings.  It 

shall be capable of measuring 0 to 80 in-w.c. 

 

e. System pressure indicator.  A pressure gauge shall be mounted 

downstream of the blowers’ outlet valves as indicated on the 

Drawings.  It shall be capable of measuring 0 to 100 in-w.c. 

 

2. Blower inlet and outlet temperature indicators. 

 

a. Dial-type temperature gauges shall be provided at the inlet and 

outlet of each blower.  The gauges shall range from 0 to 200 

degrees F. 

 

2.8 SPARE PARTS 

 

A. The Vendor shall provide the following spare parts: 

 

1. 20 ounces of blower Grease. 

 

2. One each vacuum, pressure and temperature gauge. 

 

3. One blower/motor shaft coupling. 

 

4. One pilot and one main flame thermocouples. 

 

5. Indicator light package. 
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6. One set fuses/relays. 

 

7. Two spark plug ignitors. 

 

PART 3 EXECUTION 

 

3.1 INSTALLATION 

 

A. The manufacturer/supplier shall install the following items on the main skid: 

 

1. Blower-Motor Assemblies. 

 

2. Moisture Separator Assembly (knock-out pot). 

 

3. Piping and fittings. 

 

4. Valves. 

 

5. Control Panels. 

 

B. The flame arrester and inlet control valve shall be installed on the flare inlet pipe, 

supported by the candlestick flare skid and pipe support. 

 

C. All equipment shall be installed in strict accordance with the manufacturer's 

recommendations and codes and standards. 

 

D. All skid-mounted equipment shall be installed plumb and perpendicular to piping. 

 

E. Marred or abraded surfaces of equipment shall be cleaned and refinished to match 

original finish. 

 

F. The CONTRACTOR shall coordinate the electrical work with the equipment 

manufacturer and panel fabricator to provide a complete, integrated, and 

automatic system. 

 

 

3.2 START-UP AND TESTING 

 

A. Factory Test.  The controls for the landfill gas blower/flare system shall be tested 

at the supplier's plant before shipment.  Complete test reports shall be provided to 

the ENGINEER which show that all system controls operated correctly prior to 

shipment. 

B. A factory representative with complete knowledge of proper operation and 

maintenance shall be provided for a minimum of one (1) 8-hour day to instruct 

representatives of the OWNER and/or the ENGINEER on proper operation and 

maintenance of the blower/flare system.  If there are difficulties in operation of 
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the equipment due to CONTRACTOR’s or manufacturer's design or fabrication, 

additional service shall be provided at no cost to the OWNER. 

  

C. Functional and Validation Tests.  Upon completion of the installation, functional 

and validation tests shall be performed by the CONTRACTOR with the assistance 

of the supplier's representative, in the presence of the ENGINEER, as described in 

Section 01650.   

 

3.3 DEMONSTRATIONS 

 

A. Demonstrations shall be separate from the installation, startup, and equipment 

adjustment services described in 3.2 above.  System operations under all alarm 

conditions shall be demonstrated.  Some of these alarm conditions may be 

simulated (e.g., via electrical jumpers) for demonstration purposes.   

 

B. The Demonstration Test shall demonstrate that all items of these Specifications 

have been met by the equipment as installed and shall include, but not be limited 

to, the following tests: 

 

1. That the system has been properly installed and all parts are in 

correct alignment. 

 

2. That the system performs satisfactorily during continuous 

operation for at least 3 consecutive days. 

 

3. That there are no mechanical or electrical defects in any of the 

parts. 

 

4. That the controls perform satisfactorily, including automatic 

starting and stopping, manual operation, safety shutdowns, 

autodialer operation, and under all alarm conditions. 

 

3.4 CLEANING 

 

A. The CONTRACTOR shall clean exposed surface of all greases, dirt, and other 

foreign materials. 

 

B. The CONTRACTOR shall touch up all marred or abraded surfaces as specified 

herein. 

 

 

END OF SECTION 
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SECTION 11200 

 

CONDENSATE SUMPS 

 

PART 1 GENERAL 

 

1.1 DESCRIPTION 
 

A. Provide all materials, equipment, and labor needed to install, test, and make 

ready for use the condensate sumps, and appurtenances in accordance with the 

Drawings. 

 

B. Related work Described Elsewhere 

 

1. Section 02200: Earthwork 

2. Section 11170: Skid-Mounted Landfill Gas Blower/Flare System 

3. Section 11300: Liquid Transfer Pumps 

4. Section 15050: Pipe, Pipe Fittings, and Valves 

 

1.2 SUBMITTALS 

 

A. Within fifteen (15) calendar days after the CONTRACTOR has received the 

OWNER’s Notice To Proceed, the CONTRACTOR shall submit to the 

ENGINEER for review and approval two (2) sets of manufacturer's literature, 

shop Drawings, or other information pertaining to the assembly, operation, 

adjustments, and other maintenance and repairs of equipment installed under 

this Section, together with detailed parts lists, Drawings, and/or photographs.  

The CONTRACTOR shall also prepare and submit shop Drawings showing 

the layout, orientation and dimensions of the condensate sump, sump 

enclosure, and pump to be installed. 

 

B. The CONTRACTOR shall prepare and submit to the ENGINEER an OSHA-

compliant confined space entry program addressing health and safety 

procedures for work inside confined spaces. (if required) 

 

PART 2 MATERIALS 

 

2.1 CONDENSATE SUMPS 

 

A. The unit shall be a stand alone device with all components rated for service in 

harsh and explosive environments.  

 

B. The sumps shall be welded, single-walled HDPE assembly. The sumps shall 

be fabricated of PE 3408 Extra High Molecular Weight (EHMW) High 
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Density Polyethylene (HDPE) Cell Class 345464C, or equal. The reservoirs 

shall be designed to withstand: 

 

1. A vacuum of 80 inches-w.c. and a pressure of 1 PSIG at 130 degrees F. 

 

2. Provide resistance to buoyancy force in a saturated soil condition. 

 

3. An earthen backfill fluid pressure of 35 pcf. 

 

4. The forces and impacts that typically occur in loading, unloading, 

shipping, handling at the job site, and installation. 

 

C. Joints shall be fused for their entire lengths. The complete sump shall be 

airtight, air-tested, and air-test results provided. Air testing shall be similar to 

the testing described in Section 15050; i.e., @5 psig the pressure drop shall 

not exceed one percent over a period of one hour. 

 

D. The condensate sumps shall have a pump access casing that allows use of a 

portable pump or vacuum truck.  

 

E. The general piping configuration of the condensate sumps shall be as shown 

on the Drawings. 

 

2.2 APPURTENANCES 
 

 Appurtenances such as the pipe stub-outs, access, interior piping, and handles to 

pick up and handle each unit shall be fabricated of like material or compatible 

HDPE material 

 

PART 3 EXECUTION 

 

3.1 EXCAVATION AND BACKFILL 

 

A. Excavation, temporary sheeting, shoring, bracing, and backfill shall comply 

with Section 02200. 

 

B.  If groundwater is encountered, the CONTRACTOR shall dewater the 

excavation during installation. 

 

C. Excavated material may be used for backfill in accordance with Section 

02200. If any refuse is encountered, the CONTRACTOR shall haul it to the 

working face for disposal.  
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D. Backfill shall be compacted in 1-foot lifts using suitable equipment approved 

by the ENGINEER. If the ENGINEER suspects adequate compaction is not 

being achieved, the CONTRACTOR shall test the backfill material to 

demonstrate a density of at least 90 percent of the maximum density as 

determined by ASTM D698 (Standard Proctor). 

  

3.2 INSTALLATION 

 

A. The CONTRACTOR shall use care in handling and installing the sump 

assemblies, and in backfilling so as to avoid damage. The CONTRACTOR 

shall be responsible for repairing any damage. Installation shall comply with 

the manufacturers’ recommendations and approved by the ENGINEER. 

 

B. The 2 inch condensate piping from the blower/flare station to the blower 

station sump will be considered, for payment purposes, to be a part of the 

installation of the condensate sump. 

 

C. Condensate sump CS-1 will include an air-driven, pneumatic pump to 

automatically pump liquid condensate to the condensate storage tanks.  The 3-

inch condensate force main piping from CS-1 to the condensate storage tanks 

will be considered, for payment purposes, to be part of the installation of the 

condensate sump. 

 

3.3 TESTING 

 

A. CONTRACTOR shall performance test all condensate sumps. Performance 

testing must include ensuring the full operation of the condensate sump 

vacuum breaks, etc. All testing to be coordinated and witnessed by the 

ENGINEER. 

 

 

 

 

 

END OF SECTION 
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SECTION 11300 

LIQUID TRANSFER PUMPS 

 

PART 1 GENERAL 

 

1.1 DESCRIPTION 

 

 The CONTRACTOR shall provide all materials, equipment, and labor needed to install, 

complete and ready for use, pumps and flow meters as specified herein and as indicated 

on the Drawings. Pumps and flow meters shall be designed to operate in corrosive 

conditions typical for landfill leachate/condensate handling systems.  

 

1.2 SUBMITTALS 

 

Within fifteen (15) calendar days of receiving the OWNER’s Notice To Proceed, the 

CONTRACTOR shall prepare and submit to the ENGINEER, for review and approval, 

two (2) copies of certificates of compliance on materials furnished, catalog cuts, and 

manufacturers’ brochures containing complete information and instructions pertaining to 

the storage, handling, installation, inspection, maintenance, operation, and repair of each 

type of pump or flow meter furnished. 

 

PART 2  MATERIALS 

 

2.1      CONTROLLERLESS PNEUMATIC PUMP  

 

A. Description: The controllerless pneumatic pump shall be used to 

automatically pump liquid condensate form condensate sump CS-1 to the condensate 

storage tank.  A pneumatic displacement pump fills and discharges in alternating 

cycles. When air pressure is shut off, the inlet check valve allows liquid to enter the 

pump under the hydrostatic pressure in the well. After the pump fills, air pressure is 

turned on, seating the inlet check valve and forcing the liquid out through the 

discharge check valve and tubing. In a controllerless pump, the on/off cycle is 

regulated by an internal float, which trips air valve actuators when it reaches the 

“full” and “empty” positions. 

 

B. Operation & Performance: Manufacturer shall have published flow curves to 

validate pump flow rate specifications. Pump(s) shall be capable of the following 
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benchmark flow rates: 

 

1. Pump shall deliver flow up to 10 GPM at a depth of 25 feet with 20 feet of 

submergence, when equipped with 1-1/4” discharge fittings and tubing. 

 

2. Pump shall deliver flow up to 5 GPM at a depth of 25 feet with 20 feet of 

submergence, when equipped with 3/4” discharge fittings and tubing. 

 

3. Pump shall have a maximum lift of at least 200 feet. Pump manufacturer shall 

have complete testing to validate this depth, with documentation available 

upon request. 

 

4. Pump shall automatically conserve air (and minimize air consumption costs) 

by only demanding air when the water level is high enough for pumping to 

occur (i.e., high enough to completely fill the pump). 

 

5. Pump mode of operation shall prevent air from entering discharge tubing or 

hose. Entrained air in the discharge liquid or pump “over-drive” shall not 

occur. 

 

6. Pump shall be capable of operation in the condensate sump under pressure or 

vacuum without requiring any pump modifications. 

 

2.2      TRANSFER PUMP  

 

A. Description: Transfer pumps shall be used to drain liquid from the condensate storage 

tank, and shall discharge to a truck-mounted container, for the purpose of hauling to a 

treatment facility. 

 

B. Performance:  The transfer pump shall be capable of delivering a minimum flow 

of 150 GPM at 28 feet TDH.  Higher flows are acceptable. 

 

C. The transfer pump shall:  

 

1. Be centrifugal, close coupled design;  

2. Operate on 3-phase electrical service; 

3. Be suitable for exterior installation; 

4. Not require sealing water; 

5. Have an air-cooled motor; 

6. Have 4-20 mA analog signal output to monitor operation and temperature. 
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D. The transfer pump shall be Model 3298 S as manufactured by Goulds Pumps, or 

approved equal. 

 

E. CONTRACTOR shall install the transfer pump on a concrete pad, at the 

location shown on the Drawings, with all fasteners and mounting hardware, complete and 

in place, as recommended by the manufacturer and as shown on the Drawings and to 

the satisfaction of the ENGINEER. 

 

2.3 SUMP PUMP 

 

A. Description:  The sump pump shall be used to drain the landfill gas condensate 

containment sump area in the event of storm water accumulation, or in the case of storage 

tank failure. 

 

B. Performance:  The sump pump shall be capable of delivering a minimum flow 

of 68 GPM at 28 feet TDH, through a 2-inch diameter discharge.  Higher flows are 

acceptable. 

 

C. The sump pump shall:  

 

1. Operate on 115V single-phase electrical service;  

2. Be equipped with a manual operation switch; 

3. Have a single, field-replaceable seal; 

4. Have a cast iron body with a shop-applied epoxy-coating on all exposed surfaces; 

 

D. The pump shall be Model ME50 S-11 as manufactured by Myers/Pentair Pumps, 

or approved equal. 

 

E. CONTRACTOR shall install the sump pump at the location shown on the 

Drawings, with all fasteners and mounting hardware, complete and in place, as 

recommended by the manufacturer and as shown on the Drawings and to the 

satisfaction of the ENGINEER. 

 

2.4 FLOW METER 

 

A. Description:  The flow meter shall be used to determine the quantity of landfill 

gas condensate removed from the storage tanks, for the purpose of payment.  The flow 

meter includes the detector and amplifier together, as a single operational unit. 
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B. Performance:  The flow meter shall utilize a magnetic measurement principle, 

and shall be capable of measuring flow from 1 to 300 gallons per minute, with an 

accuracy of +/-0.25%. 

 

C. The flow meter shall:  

 

1. Be 2-inch nominal diameter, and shall be installed in accordance with the 

manufacturer’s recommendations regarding upstream and downstream lengths of straight 

pipe; 

2. Operate on 115V single-phase electrical service;  

3. Be suitable for outdoor, full exposure installation; 

4. Have a PTFE liner 

5. Have a shop-applied epoxy-coating on all exposed, exterior surfaces; 

6. Have a 4-20 mA analog signal output, as well a digital output capacity; 

7. Provide indication of empty pipe conditions. 

 

D. The flow meter shall be Model M-2000 as manufactured by Badger Meter, or 

approved equal. 

 

E. CONTRACTOR shall install the flow at the location shown on the Drawings, 

with all fasteners and mounting hardware, complete and in place, as recommended by the 

manufacturer and as shown on the Drawings and to the satisfaction of the 

ENGINEER. 

 

PART 3 EXECUTION 

 

3.1 INSTALLATION 

 

A. Pumps and flow meter shall be installed in accordance with the manufacturer's 

recommendations and as shown on the Drawings; care shall be taken to avoid stripping 

bolts when tightening. 

 

B. Installation shall include all air/liquid lines, tubing hoses, quick connectors, and 

electrical connections necessary to be fully functioning.  

 

C. The CONTRACTOR shall coordinate the electrical work with the equipment 

manufacturer and panel fabricator to provide a complete, integrated, and automatic 

system for the controllerles pneumatic pump. 
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3.2 TESTING 

 

A. CONTRACTOR shall performance test all pumps and flow meters. Performance 

testing must include ensuring the full operation of the pumps and measurement/readout of 

the flow meter. All testing to be coordinated and witnessed by the ENGINEER. 

 

 

END OF SECTION 
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SECTION 13200 

 

POLYETHYLENE STORAGE TANKS 

PART 1 GENERAL 

 

1.1 DESCRIPTION 

 

A. CONTRACTOR shall supply all materials, equipment, appurtenances, 

specialty items, and all necessary services to install complete and make 

ready for use all polyethylene storage tanks as specified herein and as 

indicated on the Drawings for the LFG control system. 

B. Each tank is to be molded in one-piece seamless construction according to 

ASTM D 1998 (laminated or fabricated tanks will not be accepted), will 

be upright (vertical), single-wall, flat-bottom, closed-top, polyethylene 

storage tank, and will be capable of storing landfill gas condensate at 

atmospheric pressure. 

 

1.2 SUBMITTALS 

 

A. Within fifteen (15) calendar days of receiving the OWNER’s Notice To 

Proceed, the CONTRACTOR shall prepare and submit to the 

ENGINEER, for review and approval, two (2) copies of certificates of 

compliance on materials furnished and manufacturer's brochures 

containing complete information and instructions pertaining to the storage, 

handling, and installation of polyethylene storage tanks. 

B. The Contractor shall submit for review sufficient literature, detailed 

specifications, and drawings to show dimensions, materials used, design 

features, internal construction, weights and any other information required 

by the Engineer for review of storage tanks and accessories. Manufacturer 

data shall include, but shall not be limited to the following: 

1. Technical Manuals:  The tank manufacturer’s installation and 

maintenance documents shall be submitted for review. 

2. Resin - A copy of the resin data sheet from the resin manufacturer 

for the tank is to be supplied and the tank manufacturer is to certify 

that it will be the resin used in the manufacture of the tank.  
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3. Wall thickness - Prior to the manufacture of the tank the designed 

wall thickness audit is to be supplied based upon 600 psi hoop 

stress (ASTM D 1998) @ 100 degrees F. 

4. Factory Test Report: Upon completion of the tank the 

manufacturer’s inspection report is to be supplied for each tank, 

including: 

 

a. Verification of wall thickness 

b. Impact test 

c. Hydrostatic test 

d. Verification of fitting placement 

e. Visual inspection 

f. Verification of materials 

5. Manufacturer’s warranty 

C. Drawings and Data:  The manufacturer’s shop drawings shall be approved 

by the Engineer prior to the manufacturing of the tank(s). Data and 

specifications for the equipment shall include, but shall not be limited to 

the following: 

1. Service Conditions:  Chemical environment and temperature. 

2. Sizing and description of the fittings and accessories for each tank 

that is to be supplied by the tank manufacturer. 

3. Layouts and assembly schedules for each tank identifying the 

location and elevation from the bottom of the tank for all inlet, 

outlet and other integrally molded connections and appurtenances 

supplied by the tank manufacturer. 

4. Tank restraint – If supplied, the drawings and calculations for the 

system are to be supplied. Calculations shall be certified by a 

North Carolina registered professional engineer. 

5. Supporting information on fittings and accessories to be supplied; 

heat system, insulation, mastic coating, etc. 

 

1.3 REFERENCE 

 

A. The publications listed below form a part of this specification to the extent 

referenced.  The publications are referred to in the text by basic 

designation only. 
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1. AMERICAN SOCIETY FOR TESTING AND MATERIALS 

(ASTM) 

 

ASTM D618 Conditioning Plastics and Electrical 

Insulating Materials for Testing 

ASTM D638  Tensile Properties of Plastics 

ASTM D790   Flexural Properties of Unreinforced and 

Reinforced Plastics and 

  Electrical Insulating Materials 

ASTM D883 Definitions of Terms Relating to Plastics 

ASTM D1505 Density of Plastics by the Density-Gradient 

Technique 

ASTM D1525 Test Method for Vicat Softening 

Temperature of Plastics 

ASTM D1693  Test Method for Environmental Stress-

Cracking of Ethylene Plastics 

ASTM D1998 Standard Specification for Polyethylene 

Upright Storage Tanks 

ASTM D2837  Method for Obtaining Hydrostatic Design 

Basis for Thermoplastic Pipe Materials 

ASTM D3892  Practice for Packaging/Packing of Plastics 

ASTM F412   Definitions of Terms Relating to Plastic 

Piping Systems 

2. AMERICAN NATIONAL STANDARD INSTITUTE (ANSI) 

 

ANSI B-16.5 Pipe Flanges and Flanged Fittings. 

 

1.4 QUALITY ASSURANCE    

A. Provide only polyethylene storage tanks conforming to the requirements 

of the referenced ASTM standards and ANSI standards. 

B. Manufacturer Qualifications: The manufacturer is to have regularly 

rotationally molded tanks based upon ASTM D 1998 utilizing Type I 

resins for a minimum of 10 years. 

C. Follow all ASTM practices and standards in the manufacture and 

fabrication of polyethylene storage tanks. 

D. Follow manufacturer’s written instructions for handling, storage, and 

installation. 
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PART 2 PRODUCTS 

2.1 MANUFACTURER 

A. Snyder Industries, Inc. of Lincoln, NE. 

B. Chem-Tainer Industries, Inc.  of W. Babylon, NY 

C. Approved equal. 

2.2 POLYETHYLENE STORAGE TANKS 

A. Tank Service Conditions: 

1. Tank contents:  Landfill gas condensate, which ranges from 

slightly alkaline to slightly acidic. 

2. Temperature:  Tanks will be stored outside, and exposed to a 

design temperature ranging from 10 degrees F to 95 degrees F. 

3. The tank shall be designed to contain liquid with a specific gravity 

of 1.9 at 73 degrees F. 

B. Tank Properties 

1. Material: High Density Linear Polyethylene (Type II) 

2. The exterior, exposed surfaces of the tank shall be coated with 

mastic or paint, as indicated by and in accordance with the 

manufacturer’s recommendations, for the purpose of limiting 

exposure to ultra-violet radiation. 

3. Tanks shall have a minimum of three (3) lifting lugs integrally 

molded into the top head.  The lifting lugs shall be designed to 

allow erection of an empty tank. 

4. The tank shall have a minimum of 4 tie-down lugs integrally 

molded into the top head.  The tie-down lugs shall be designed to 

allow tank retention in wind and seismic loading. The Contractor 

shall provide and install a tank restraint system in accordance with 

the tank manufacturer’s recommendations 

5. Service piping for the condensate storage tanks shall be insulated 

to prevent freezing.  Heat tracing shall be provided for all above 

ground piping.   
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C. Fittings 

1. General 

a. All seals and gaskets in contact with landfill gas condensate 

shall be Viton©. 

b. All bolts, nuts, studs, washers and related appurtenances 

shall be 304 stainless steel.  All threaded components shall 

have an application of anti-seize compound prior to 

installation, and in accordance with the compound 

manufacturer’s recommendations. 

2. Ball Valves 

a. Ball valves shall be in accordance with section 15052. 

b. Ball valves shall be equipped with Viton (FKM) seals.  

c. Ball valves shall be Schedule 80 PVC 

d. Ball valves shall be Type 21 true union valves as 

manufactured by Asahi/America, Inc., or approved equal 

3. Tank Connections 

a. Connection to the tank larger than 2” shall be made with a 

bolted double flange fitting, constructed with 2 ea. 150 lb. 

flanges, 2 ea. 150 lb. flange gaskets, and the correct number 

and size of all-thread bolts for the flange specified by the 

flange manufacturer.  The flanges shall be constructed of 

Schedule 80 PVC. 

 

b. Gaskets shall be a minimum of 1/4" thickness and 

constructed of 60-70 durometer Viton©.   

 

c. Bolted connections - There shall be a minimum of 4 ea. full 

thread bolts available at all bolted connections.  The bolt 

diameter shall comply with ASNI standards based upon the 

flange size. The bolts may have gasketed flanged metal 

heads or bolt heads encapsulated in Type II polyethylene 

material.  The encapsulated bolt shall be designed to 

prevent metal exposure to the liquid in the tank and prevent 

bolt rotation during installation.  The polyethylene 

encapsulation shall fully encapsulate the bolt head.  The 

polyethylene shall be color coded to distinguish bolt 

material (white - 316 S.S., yellow - Hastelloy C276, red - 

Monel, green - Titanium).  Each encapsulated bolt shall 

have a gasket to provide a sealing surface against the inner 

flange. 
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d. Bolted double flange fittings shall have bolt holes 

straddling the principal centerline of the tank in accordance 

with ANSI/ASME B-16.5 unless otherwise specified. 

4. Flexible Connections - Locate flexible connections as indicated by 

the Drawings. Flexible connections shall be “Flexmaster” PVC 

flexible tubing as manufactured by Snyder Industries, Inc., or 

approved equal. 

5. Fill - A 3-inch diameter fill pipe shall be installed through the roof 

of the tank, as shown on the plans.  The opening shall have a 

grommet installed such that the pipe is free to move during 

expansion and contraction events, and yet not permit the admission 

of water. 

6. Vent - A 4-inch diameter vent shall be provided to prevent the 

buildup of gasses and to admit air when draining the tank.  This 

vent shall exit the top of the tank, and shall complete a 180  degree 

bend such that it does not permit the intrusion of rain water into the 

tank. The open end of the vent shall be fitted with stainless steel 

screen to prevent access by birds and vermin. 

7. Manway - The tank shall have a 30-inch diameter manway, with a 

gasketed cover, to permit access to the tank interior for inspection. 

8. Sight Glass - The tank shall be installed with a sight glass for 

monitoring the liquid level. The sight glass shall be provided by 

the manufacturer of the tank and shall incorporate two (2) ¾-inch 

threaded bulkhead fittings with two (2) ¾-inch valves such that the 

sight glass can be removed in the event of freezing weather. 

D. Warranty:  The polyethylene storage tank manufacturer shall provide a 

warranty against defects in materials and workmanship for a period of 

time not less than three (3) years. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. The area where the tank is to be installed shall be thoroughly swept and 

inspected for protrusions or debris that could compromise the integrity of 

the tank.  Installation shall not occur if such conditions are present 

B. Field-verify required dimensions. Coordinate with supporting construction 

to ensure adequate attachment and support. 
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3.2 INSTALLATION 

A. Installation shall be in strict accordance with the manufacturer’s 

recommendations.  

B. The Contractor shall provide completed copies of the manufacturer’s 

installation checklist or installation certification form, or both, as the case 

may be, to the Engineer for approval.  In the absence of the 

aforementioned forms, the Contractor shall create a similar document in 

accordance with standard industry practice, complete the form, and submit 

to the Engineer for approval, 

 

 

END OF SECTION 
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SECTION 15050 

 

PIPE AND PIPE FITTINGS 

 

 

PART 1 GENERAL 

 

1.1  DESCRIPTION 

 

A. CONTRACTOR shall supply all materials, equipment, and 

 labor needed to install complete and make ready for use all pipe, pipe fittings, and 

valves as specified herein and as indicated on the Drawings for the LFG control 

system. 

 

1.2  SUBMITTALS 

 

A. Within fifteen (15) calendar days of receiving the OWNER’s Notice To Proceed, 

the CONTRACTOR shall prepare and submit to the ENGINEER, for review and 

approval, two (2) copies of certificates of compliance on materials furnished and 

manufacturer's brochures containing complete information and instructions 

pertaining to the storage, handling, installation, inspection, maintenance, and 

repair of each type of pipe and pipe fitting furnished. 

 

1.3  REFERENCE 

 

A. The publications listed below form a part of this specification to the extent 

referenced.  The publications are referred to in the text by basic designation only. 

 

  AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 

ASTM D 1248 Specification for Polyethylene Plastics Molding and 

Extrusion Materials 

 

ASTM D 1784  Specification for Rigid Poly (Vinyl Chloride) 

(PVC) Compounds and Chlorinated Poly (Vinyl 

Chloride) (CPVC) Compounds 

 

ASTM D 1785  Specification for Poly (Vinyl Chloride) (PVC) 

Plastic Pipe, Schedules 40, 80, and 120 

 

ASTM D 2321  Practice for Underground Installation of Flexible 

Thermoplastic Sewer Pipe 

 

ASTM D 2467  Specification for Socket-Type Poly (Vinyl 

Chloride) (PVC) Plastic Pipe Fittings, Schedule 80 
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ASTM D 2513  Specification for Thermoplastic Gas Pressure Pipe 

Tubing and Fittings 

 

ASTM D 2564  Specification for Solvent Cements for Poly (Vinyl 

Chloride) (PVC) Plastic Piping Systems 

 

ASTM D 2774  Practice for Underground Installation of 

Thermoplastic Pressure Piping 

 

ASTM D 2855  Practice for Making Solvent-Cemented Joints with 

Poly (Vinyl Chloride) (PVC) Pipe and Fittings 

 

ASTM D 3350  Specification for Polyethylene Plastics Pipe and 

Fittings Materials 

 

  AMERICAN NATIONAL STANDARD INSTITUTE (ANSI) 

 

ANSI B 31.8  Code for Pressure Piping, Appendix N 

 

  PLASTICS PIPING INSTITUTE (PPI) 

 

PPI TR-31/9-79  Technical Report 

 

1.4      QUALITY ASSURANCE 

 

A.        Provide only pipe and fittings conforming to the requirements or the           

             referenced ASTM standards, ANSI standards, or PPI standards. 

 

B.        Utilize only factory trained and certified welders, equipment, and installers. 

 

C.         Follow all ASTM practices and standards in the manufacture and fabrication of 

piping and fittings. 

 

D.         Follow manufacturer’s written instructions for handling, storage, and installation. 

 

1.5        QUALITY CONTROL 

 

A.         Provide permanent markings on piping, clearly showing ASTM      

      conformance, size and SDR, pressure rating, cell classification number,   

      and the manufacturer’s name.  

 

B.         Provide certification of all welders and installers. 

 

C.         Certify compliance with ASTM practices and standards during     
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                        manufacture and fabrication. 

 

D.         Remove from site any pipe and fittings damaged during shipment,   

      construction, or rejected during testing and/or inspection.  Replace with   

      acceptable products without additional expense to OWNER. 

 

PART 2 PRODUCTS 

 

2.1  POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 

 

A. All PVC pipe and pipe fittings shall be Schedule 80 PVC conforming to ASTM D 

1784, ASTM D 1785 (for pipe), and ASTM D 2467 (for fittings).  Perforated pipe 

shall be slotted in accordance with the Drawings.   

 

B. PVC pipe and pipe fittings shall be manufactured from a compound which meets 

the requirements of Type 1, Grade 1, Polyvinyl Chloride PVC 1120, Class 12454-

B, as outlined in ASTM D 1784.  A Type 1, Grade 1 compound is characterized 

as having the highest requirements for mechanical properties and chemical 

resistance. 

 

1. Compound from which pipe is produced shall have a design stress rating 

of 2000 psi at 73 degrees F, listed by the Plastic Piping Institute. 

 

2. Materials from which pipe and pipe fittings are manufactured shall have 

been tested and approved by NSF International. 

 

3. Pipe shall conform to the requirements of ASTM D 2241.  Pipe shall be 

homogenous throughout and shall be free from cracks, holes, foreign 

inclusions, and other defects. 

 

C. PVC Pipe Storage:   

 

1. PVC pipe shall be stored or stacked so as to prevent damage by marring, 

crushing, or piercing.  Maximum stacking height shall be 6 feet.  For 

storage over 5 days, a location shall be chosen out of direct sunlight, or the 

 piping and fittings shall be covered. 

 

2.2 PVC FLANGES 

 

A. Flanges shall be Schedule 80 PVC and shall be plate type, ANSI Class 150 

pounds. 

 

B. The bolts, studs, nuts, and washers for the flanges shall be galvanized steel 

conforming to ASTM A-325.  All studs and bolts shall be coated, just prior to 
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installation, with an anti-seize compound as manufactured by Kopr-Kote, or 

equal. 

 

C. Flange gaskets shall be full-face Neoprene. 

 

2.3 FLEXIBLE PVC PIPE 

 

A. Flexible PVC pipe shall be as manufactured by Kanaflex Corporation, Compton, 

California (310-637-1616), Series 101-PS, or approved equal. 

 

B. Fasteners for flexible PVC pipe shall be Kanaflex 101-PS power lock clamps, or 

approved equal. 

 

2.4 HIGH DENSITY POLYETHYLENE (HDPE) PIPE 
 

A. General: 

 

1. Unless otherwise noted on the Drawings, all HDPE pipe and fittings 

greater than or equal to 6-inch-diameter shall be Standard Dimension 

Rating (SDR) 17 high density polyethylene pipe using a 3408 type resin 

(2306 type resin for fittings less than 4-inch-diameter), or approved equal.  

HDPE pipe and fittings that are 2-inch-diameter and less shall be SDR 9.  

HDPE pipe and fittings that are 3-inch and 4-inch in diameter shall be 

SDR 11. 

 

2. Pipe shall be extruded from a Type III, Class C, Category 5, Grade P34 

compound as described in ASTM D 1248.  It shall be classified as cell 

345434C according to ASTM D 3350 and have the material designation of 

PE 3408.  The pipe shall be manufactured to meet the requirements of 

ASTM D 2513.  Manufacturers’ literature shall be adhered to when 

"manufacturers’ recommendations" are specified.  All pipe and fittings 

shall be provided by one manufacturer.  Acceptable manufacturers include 

Plexco (630-350-3700), Driscopipe (300-527-0662), or approved equal. 

 

B. HDPE Pipe Storage: 

 

1. HDPE pipe shall be stored or stacked so as to prevent damage by marring, 

crushing, or piercing.  Maximum stacking height shall be 6 feet.  For 

storage over 5 days, a location shall be chosen out of direct sunlight, or the 

piping and fittings shall be covered. 

 

2.5 FLANGES FOR HDPE PIPE 
 

A.      Provide molded HDPE flange adaptors with ANSI B16.5 drilling. 
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B. Flanges for HDPE pipe shall be convoluted ductile iron back-up rings with a 

minimum thickness of 1-inch, as manufactured by Improved Piping Products, 

Inc., of Orinda, California or approved equal.  Back-up rings shall be finished 

with an iron oxide primer. 

 

C. Studs and bolts, nuts, and washers for above grade flanges shall be as specified in 

2.2 above with no coating.  Bolts, nuts, and washers for buried flanges shall be as 

specified in 2.2 above and shall be coated and wrapped as indicated. 

 

PART 3 EXECUTION 

 

3.1  PVC PIPE HANDLING 

 

A. PVC pipe and pipe fittings shall be handled carefully in loading and unloading.  

They shall be lifted by hoists and lowered on skidways in such a manner as to 

avoid shock.  Derricks, ropes, or other suitable equipment shall be used for 

lowering the pipe into the extraction well borings.  Pipe and pipe fittings shall not 

be dropped or dumped. 

 

3.2 PVC PIPE INSTALLATION 

 

A. PVC pipe installation shall conform to these specifications, the manufacturer's 

recommendations, and as outlined in ASTM D 2774. 

 

3.3 JOINING OF PVC PIPE 

 

A. Joining of pipe shall be in accordance with ASTM D 2855. 

 

B. Preparation: 

 

1. All pipe shall be inspected for cuts, scratches, or other damage prior to 

installation.  Pipe with imperfections shall not be used.  All burrs, chips, 

etc. shall be removed from pipe interior and exterior.  All loose dirt and 

moisture shall be wiped from the interior and exterior of the pipe end and 

the interior of the fitting.  All pipe cuts shall be square, perpendicular to 

the center line of pipe.  Pipe ends shall be beveled prior to applying primer 

and solvent cement so that the cement does not get wiped off during 

insertion into the fitting socket. 

 

C. Solvent Welding: 

 

1. A coating of primer as recommended by pipe supplier shall be applied to 

the entire interior surface of the fitting socket and to an equivalent area on 

the exterior of the pipe prior to applying solvent cement.  The solvent 

cement shall comply with the requirements of ASTM D 2564 and shall be 
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applied in strict accordance with manufacturer's specifications.  Pipe shall 

not be primed or solvent welded when it is raining, when atmospheric 

temperature is below 40 degrees F, or above 90 degrees F. 

 

D. Curing: 

 

1. After solvent welding, the pipe shall remain undisturbed until cement has 

thoroughly set.  As a guideline for joint setting time, use 1 hour for 

ambient temperatures of 60 to 90 degrees F, or 2 hours when ambient 

temperature is 40 to 60 degrees F. 

 

E. Alignment: 

 

1. Pipe and pipe fittings shall be selected so that there will be as small a 

linear deviation as possible at the joints, and so that inverts present a 

smooth surface. Pipe and fittings which do not fit together to form a tight 

fitting will be rejected. 

 

3.4 FLEXIBLE PVC PIPE CONNECTIONS 

 

A. Connections to HDPE or PVC pipe shall be made with clamps following 

manufacturers’ recommendations and step by step procedures.   

 

3.5 HDPE PIPE HANDLING 

 

A. HDPE pipe shall not be bent more than the minimum radius recommended by the 

manufacturer for type, grade, and SDR.  Care shall be taken to avoid imposing 

strains that will overstress or buckle the HDPE piping or impose excessive stress 

on the joints. 

 

B. Joining HDPE Pipe: 

 

1. Only three methods shall be utilized to joining HDPE pipe:  heat fusion, 

mechanical joining, and electrofusion. 

 

a. Mechanical Joining shall be accomplished with HDPE flange 

 adapters, neoprene gaskets, and ductile iron back-up 

flanges, and shall be used only where shown on the Drawings. 

 

b. Heat Fusion joints shall be made in accordance with the 

manufacturer's recommendations and step by step procedures.  The 

CONTRACTOR shall provide fusion equipment and a trained 

operator.  Pipe fusion equipment shall be of the size and nature to 

adequately weld all pipe sizes and fittings necessary to complete 

the project.  Branch saddle fusions shall be made in accordance 
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with manufacturer's recommendations and step-by-step 

procedures. Branch saddle fusion equipment shall be of the size to 

facilitate saddle fusion within the trench.  Please note that all 

branch saddle fusions must be pre-approved by the ENGINEER.  

Heat fusion shall be performed outside of the trench whenever 

practical.  Before heat fusing pipe, each length shall be inspected 

for the presence of dirt, sand, mud, shavings, and other debris.  

Any foreign material shall be completely removed.  At the end of 

each day, all open ends of fused pipe shall be capped or otherwise 

covered to prevent entry by animals or debris. 

 

c.  No HDPE heat fusion shall be performed in the rain. 

 

d. Electrofusion welding will (at a minimum) be performed at all 

connections to the existing LFG collection system.  Electrofusion 

welding will be performed in accordance with the manufacturer’s 

recommendations and procedures.  The CONTRACTOR shall 

provide a certified and trained electrofusion welder for any 

electrofusion over 12-inches in diameter. 

 

3.6 HDPE PIPE INSTALLATION 
 

A. Pipe installation shall comply with the requirements of ASTM D 2321, PPI TR-

31/9-79, and the manufacturers’ recommendations. 

 

B. Lengths of fused pipe to be handled as one section shall not exceed 500 feet, 

without prior approval from the ENGINEER.  

 

C. The ENGINEER shall be notified at least 24 hours prior to any pipe being 

installed in a trench in order for him/her to have an opportunity to inspect the 

following items:  

 

1. All butt, saddle, and electrofusion fusions. 

2. Pipe integrity. 

3. Trench excavation for rocks and foreign material. 

4. Proper trench slope. 

5. Trench contour to ensure the pipe will have uniform and continuous 

support. 

 

D. Any irregularities found by the ENGINEER must be corrected before lowering 

the pipe into the trench.  Pipe shall be allowed sufficient time to adjust to trench 

temperature prior to any testing, segment tie-ins, and/or backfilling. 

 

E. Any landfilled waste encountered during excavation shall be removed and hauled 

by the CONTRACTOR to the active landfill working face daily for disposal or 
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temporarily stored in covered roll-off containers for up to 24 hours, as approved 

by the OWNER. 

 

 F. CONTRACTOR shall have a survey level and survey rod and trained personnel 

available to check pipe grade and slope at the discretion of the ENGINEER. 
 

G. Header and lateral HDPE piping will be installed on-grade to allow for future 

phasing with landfill operations.  The on-grade piping must be set at appropriate 

grade and fully supported in all areas.  Re-bar stakes placed on opposing sides of 

the piping will be required at a spacing of every 25 feet throughout the length of 

the on-grade sections.  Additional measures may be required by the ENGINEER 

to prevent pipe movement (i.e., soil, berms, etc.) and will direct the 

CONTRACTOR in the field. 
 

3.7 FLANGED CONNECTIONS 

 

A. Flanged connections for PE pipe shall be made with two PE flange adapters with 

ductile iron back-up rings for bolting. 

 

3.8  PIPE SUPPORTS 

 

A. All piping and valves shall be supported so as to prevent stress being transmitted 

between sections and connected equipment and appurtenances. 

 

B. Release of any joint shall result in no transverse piping movement and shall allow 

easy removal and replacement of any piping component. 

 

3.9 SEGMENT TESTING 

 

A. All PE pipes shall be subjected to an air test as described herein to detect any 

leaks in the piping.  Testing shall be performed below grade (inside the trench).  

The CONTRACTOR shall be responsible for locating, uncovering (if previously 

backfilled), and repairing any leaks detected during testing. 

 

B. Like sizes of polyethylene piping shall be butt welded together into testing 

segments not to exceed 1,000 feet without the ENGINEER’s approval.  Segments 

shall be connected to a testing apparatus on one end and fitted with caps on all 

openings. 

 

C. The segment to be tested shall be allowed time to reach constant and/or ambient 

temperature before initiating the test. 

 

D. Tests shall be performed during periods when the pipe segments will be out of 

direct sunlight when possible; i.e., early morning, late evening, or cloudy days.  

This will reduce the pressure changes that will occur due to temperature 

fluctuations. 
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E. The test pressure shall be a minimum of 5 psig (138.5 inches, w.c.) and the 

CONTRACTOR shall use a digital gauge. 

 

F. Pressure drop during the test shall not exceed one percent of the testing gauge 

pressure over a period of one hour.  This pressure drop shall be corrected for 

temperature changes before determining pass or failure.  (See Section 3.10 for test 

failures).  The ENGINEER shall sign off on the test form to indicate test 

compliance. 

 

G. The ENGINEER shall be notified at least 24 hours prior to commencement of the 

testing procedure and shall be present during the test. 

 

H. All equipment for this testing procedure shall be furnished by the 

CONTRACTOR.  This shall consist of a portable air compressor, generator, air 

hoses, and polyethylene flange adapter with a blind flange.  Tapped and threaded 

into the blind flange will be a temperature gauge 0 to 100 degrees C: a Schraeder 

tire valve to facilitate pressurization with an air compressor hose; a ball valve to 

release pipe pressure upon completion of the test; and a pressure measuring 

device.  The pressure measuring device shall be a digital manometer capable of 

measuring positive or differential pressures of air and other non-corrosive gasses 

over a range of 0 to 100 PSI. 

 

3.10 TEST FAILURE 

 

A. The following steps shall be performed when a pipe segment fails the one percent 

- one-hour test described in Section 3.9 F above. 

 

1. The pipe and all fusions shall be inspected for cracks, pinholes, or 

 perforations. 

 

2. All blocked risers and capped ends shall be inspected for leaks. 

 

3. Leaks shall be located and/or verified by applying a soapy water solution 

and observing soap bubble formation. 

 

B. All pipe and fused joint leaks shall be repaired by cutting out the leaking area and 

re-fusing the pipe. 

 

C. After all leaks are repaired, a retest shall be performed in accordance with Section 

3.9. 

 

 

END OF SECTION 
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SECTION 15052 

 

LANDFILL GAS SYSTEM VALVES 

 

 

PART 1 GENERAL 

 

1.1 DESCRIPTION 

 

 The CONTRACTOR shall provide all materials, equipment, and labor needed to 

install, complete and ready for use, valves as specified herein and as indicated on 

the Drawings. 

 

1.2 SUBMITTALS 

 

 Within fifteen (15) calendar days of receiving the OWNER’s Notice To Proceed, 

the CONTRACTOR shall prepare and submit to the ENGINEER, for review and 

approval, four (4) copies of certificates of compliance on materials furnished, 

catalog cuts, and manufacturers’ brochures containing complete information and 

instructions pertaining to the storage, handling, installation, inspection, 

maintenance, operation, and repair of each type of valve furnished. 

 

PART 2  MATERIALS 

 

2.1 GENERAL 

 

A. All valves shall be installed complete with all necessary operators, actuators, 

handwheels, chain wheels, extension stems, floor stands, worm and gear 

operators, operating nuts, chains, wrenches, and other accessories or 

appurtenances which are required for the proper completion of the work.  

Operators, actuators, and other accessories shall be sized and furnished by the 

valve supplier and factory mounted. 

 

B. Valves shall be suitable for the intended service.  Renewable parts including 

discs, packing, and seats shall be of types recommended by the valve 

manufacturer for intended service, but not of a lower quality than specified herein. 

 

C. Valves and operators shall be suitable for the exposure they are subject to: buried, 

interior or exterior, as applicable.  Valves shall have all safety features required 

by OSHA. 

 

D. Unless otherwise shown, valves shall be the same size as the adjoining pipe. 
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2.2 BUTTERFLY VALVES 

 

A. Header isolation valves shall be butterfly bubble-tight, wafer design, with a PVC 

body, nitrile seat, and compatible with a flat face flange, as manufactured by 

Asahi/America or equal. Stem extensions shall be stainless steel in an epoxy 

coated steel outer housing with a gear box assembly mounted on top and equipped 

with a removable manual operating wheel.  Monitoring ports at the butterfly 

valves shall be quick connects mounted on SCH 80 PVC risers as shown on the 

Drawings. 

 

2.2       GATE VALVES 

 

A.       Refer to Section 02670 for the wellhead gate valves 

   

2.3  LABCOCK VALVES 

 

A.  Quick connects used for monitoring ports may be replaced by Labcock valves at            

        all monitoring ports in the system, subject to approval by ENGINEER.  Labcock   

        valves shall be ¼-inch PVC with EPDM seats and seals.  Valves shall have ¼- 

        inch NPT on one end and hose connection on the other end. 

 

2.4  BALL VALVES 

 

A. Ball valves shall be Schedule 80 PVC Type 21 true union, as manufactured by 

Asahi/America, Inc., or approved equal.  Ball valves shall be suitable for exterior 

installation. Ball valves shall be equipped with Viton (FKM) interior seals.  

 

 

PART 3 EXECUTION 

 

3.1 INSTALLATION 
 

A. Valves shall be installed in accordance with the manufacturer's recommendations 

and as shown on the Drawings; care shall be taken to avoid stripping bolts when 

tightening.  All bolts, nuts, and washers to be zinc-coated steel.  CONTRACTOR 

to use washers with bolts and nuts on both sides of all flanges and valves. 

 

B. Flanged butterfly valves may require spacers between the flange adapters and the 

valve body in order to allow full travel of the internal disk.  If spacers are 

necessary for any butterfly valve, the CONTRACTOR shall install valve spacers, 

subject to the approval by the ENGINEER.  

 

C. All buried valves to be wrapped in a 5-mil plastic sheeting and duct taped to seal 

out water, dirt, and debris. 

 

 

 END OF SECTION 



Edgecombe County Landfill 
Landfill Gas Collection and Control System Installation 

 

15580-1 

SECTION 15880 

 

COMPRESSED AIR SYSTEM 

 

 

 

PART 1 GENERAL 

 

1.1 DESCRIPTION 

 

The CONTRACTOR shall provide all materials, equipment, and labor needed to 

install, complete and ready for use, a compressed air system as specified herein 

and as indicated on the Drawings. 

 

1.2 SUBMITTALS 

 

Within fifteen (15) calendar days of receiving the OWNER’s Notice To Proceed, 

the CONTRACTOR shall prepare and submit to the ENGINEER, for review and 

approval, four (4) copies of certificates of compliance on materials furnished, 

catalog cuts, and manufacturers’ brochures containing complete information and 

instructions pertaining to the storage, handling, installation, inspection, 

maintenance, operation, and repair of each furnished compressed air system 

component. 

 

PART 2  MATERIALS 

 

 

2.1 GENERAL 

 

The materials supplied under these Specifications shall consist of new, products 

designed and manufactured specifically for the purpose of this work, which shall 

have been satisfactorily demonstrated, by prior use, to be suitable and durable for 

such purposes. 

 

  

2.2 AIR COMPRESSOR 

 

 The Air Compressor shall be of reciprocating piston type or rotary screw type 

compressors with design life of not less than 20,000 hours elapsed running time 

before major overhaul is required. The Air Compressor shall be capable of 

operation under conditions listed below: 

 

  

Number of Air Compressors: 1 

 

 Pressure (psig): 125 
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 Max Pressure (psig): 175 

 

 Capacity @ Max Pressure (scfm): 24 

 

 Air Tank Volume (gallons): 80  

 

 Motor Horespower (hp): 7.5 

 

 Voltage (V): 230 

 

 Motor Phase: Single 

 

 Frequency (Hz): 60 

 

 

2.3 MEMBRANE COMPRESSED AIR DRYER 

 

 The Compressed Air System shall be furnished with a Membrane Compressed Air 

Dryer on the discharge side of the compressor. The Membrane Compressed Air 

Dryer is to be completed as a single element consisting of bundled hollow fiber 

permeable membranes in a corrosion resistant pressure rated shell.  

 

Inlet and outlet fittings shall be located axially (in-line) and integrated into the 

end caps of the dryer. Sweep air shall result from permeation and shall not be fed 

back from the outlet flow, purge rate regulation shall not be required as operating 

pressure changes. Sweep vent ports (two) are to include threaded, removable vent 

screen fittings to allow removal of vent line attachment.  

 

Tags are to indicate maximum operating pressure, maximum operating 

temperature and model numbers. Normal pressure drop through the dryer shall be 

less than 3 psi but can be as high as 5 psi if maximum recommended flow ratings 

are used. The dryer shall not contain moving parts, wearing parts, refrigerants, or 

dessicants.  

 

The Membrane Compressed Air Dryer shall be capable of conditioning incoming 

air to a dewpoint of 20° F or less at the outlet at the operating conditions of the 

Air Compressor. The maximum entrained particle size shall be of more than 5 

microns. The Air Dryer shall be as Manufactured by Hankinson or approved 

equal. 

 

 

 

 

2.4 BASE 
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The compressor and its motor shall be provided with a cast iron or steel base 

which shall be mounted on air tank or on separate concrete foundation with 

vibration isolation padding. Tank shall be ASME approved. Sized for no more 

than 12 compressor starts per hour, 33% run time. 

 

2.5 MOTOR AND CONTROLS 

 

The compressor shall be driven by a high efficiency electric motor wound for the 

current available. Each motor shall be controlled by pressure operated, enclosed 

pilot switch connected to motor starter. Pressure switches for start/stop control 

shall be set to operate between 100 and 125 psi.  

 

This system shall be equipped with electrical simplex controller, starters, and 

disconnect switches, thus permitting automatic operation of system.  

 

2.6 GAUGES AND VALVES 

 

 The compressor shall include intake air cleaner, discharge stop valve, and 

pressure relief valve and pressure gauges. The relief valve shall be placed 

between the compressor and the discharge stop valve and shall be set for pressure 

of 10 psi above control switch cutout pressure. Intake air cleaners shall be of 

cleanable impingement type. 

 

PART 3 EXECUTION 

 

  

 

3.1 INSTALLATION 

 

Work shall be performed in accordance with the Manufacturer’s written 

instructions and installation detail drawings.  

 

A. The compressed air system shall be lifted and handled according to written 

instructions supplied by the Manufacturer. 

B.  Under normal circumstances the dryer shall be capable of being mounted 

on steel piping without additional support. 

 

3.2  FIELD TESTS 
 

The Contractor shall provide the services of the Compressed Air System 

manufacturer’s representative to check the installation, make adjustments, and 

place the equipment in operation. Provide a minimum of one eight hour day onsite 

for start-up and checks of the system. At the time of system start-up, the 

Contractor shall demonstrate to the satisfaction of the CQA Engineer that all 

compressed air systems are fully operational.  
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3.3  EQUIPMENT IDENTIFICATION 

 

The Compressed Air System shall be provided with a substantial stainless steel 

nameplate, securely fastened in a conspicuous place and clearly inscribed with the 

manufacturer’s name, year of manufacture, serial number, and principal rating 

data. Nameplate data shall include the rating in standard cubic feet per minute, 

rated capacity, and efficiency. 

 
 

 

 

 END OF SECTION 
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NCDENR Air Quality Permit 



 

Raleigh Regional Office - Division of Air Quality 
3800 Barrett Drive, Raleigh, North Carolina  27609 

Phone: 919-791-4200 / FAX: 919-571-4718 
Internet: www.ncair.org 

 
An Equal Opportunity \ Affirmative Action Employer - Made in part by Recycled Paper 

 
North Carolina Department of Environment and Natural Resources  

Division of Air Quality 
Pat McCrory                                                   Sheila C. Holman   John E. Skvarla, III 
  Governor                                                                Director                                                           Secretary 
 

January 16, 2013 

 

Mr. Lorenzo Carmon 

County Manager 

Edgecombe County Landfill 

PO Box 10 - 201 St. Andrew Street 

Tarboro, NC 27886 

Subject: Air Permit No. 10196R01       

  Edgecombe County Landfill 

  Tarboro, Edgecombe County, North Carolina 

  Permit Class: Small 

  Facility ID# 3300191 

 

Dear Mr. Carmon:  

 In accordance with your completed application received December 13, 2012, we are 

forwarding herewith Permit No. 10196R01 to Edgecombe County Landfill, Tarboro, Edgecombe 

County, North Carolina for the construction and operation of air emissions sources or air cleaning 

devices and appurtenances. Please note the records retention requirements are contained in General 

Condition 2 of the General Conditions and Limitations.  

 

 If any parts, requirements, or limitations contained in this permit are unacceptable to you, 

you have the right to request a formal adjudicatory hearing within 30 days following receipt of this 

permit, identifying the specific issues to be contested. Such a request will stay the effectiveness of 

the entire permit. This hearing request must be in the form of a written petition, conforming to G.S. 

150B-23 of the North Carolina General Statutes, and filed with the Office of Administrative 

Hearings, 6714 Mail Service Center, Raleigh, NC 27699-6714. The form for requesting a formal 

adjudicatory hearing may be obtained upon request from the Office of Administrative Hearings. 

Unless a request for a hearing is made pursuant to G.S. 150B-23, this air permit shall be final and 

binding. 

 

 You may request modification of your air permit through informal means pursuant to G.S. 

150B-22. This request must be submitted in writing to the Director and must identify the specific 

provisions or issues for which the modification is sought. Please note that the permit will become 

final and binding regardless of a request for informal modification unless a request for a hearing is 

also made under G.S. 150B-23. 
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 Unless exempted by a condition of this permit or the regulations, construction of new 

air pollution sources or air cleaning devices, or modifications to the sources or air cleaning 

devices described in this permit must be covered under a permit issued by the Division of Air 

Quality prior to construction. Failure to do so is a violation of G.S. 143-215.108 and may 

subject the Permittee to civil or criminal penalties as described in G.S. 143-215.114A and 143-

215.114B. 
 

 This permit shall be effective from January 16, 2013 until September 30, 2016, is 

nontransferable to future owners and operators, and shall be subject to the conditions and limitations 

as specified therein. 

  For PSD increment tracking purposes, SO2 emissions from this modification are increased 

by 1.3 pounds per hour and NOx emissions from this modification are increased by 2.2 pounds per 

hour. 

 

 Changes have been made to the permit stipulations. The Permittee is responsible for 

carefully reading the entire permit and evaluating the requirements of each permit 

stipulation. The Permittee shall comply with all terms, conditions, requirements, limitations 

and restrictions set forth in this permit. Noncompliance with any permit condition is grounds 

for enforcement action, for permit termination, revocation and reissuance, or modification, or 

for denial of a permit renewal application. Specific changes and additions are summarized 

below (note: this list may not include all changes and additions): 

• Added two landfill gas-fired engine generators (ID Nos.  ES-02 and ES-03) to the 

permitted equipment list. 

• Added permit condition describing the NSPS Subpart JJJJ requirements. 

• Added hydrogen chloride to the 2Q .0711 TPERs list. 

• Added a reference to NESHAP Subpart ZZZZ.  This rule applies to the two engines, but 

has no requirements if compliance with NSPS Subpart JJJJ is met. 

• General Assembly of North Carolina, Session Law 2007-397, Senate Bill 3 (SB3) - 

Under the provisions of a Renewable Energy and Energy Efficiency Portfolio Standard 

(REPS), the Permittee would be categorized as a new renewable energy facility that 

delivers electric power to an electric power supplier.  SB3, 62-133.7(g) requires biomass 

combustion processes at a new renewable energy facility to meet Best Available Control 

Technology (BACT).  As of the issuance of this permit, the Permittee has not submitted 

a BACT analysis to the Division of Air Quality.  
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Should you have any questions concerning this matter, please contact Charles McEachern at 

(919) 791-4200. 

       

      Sincerely, 

 

 

 

      Patrick Butler, P.E. 

      Regional Air Quality Supervisor 

 

cmm 

Enclosures 

 

c: 
Raleigh Regional Office 

Connie Horne, Cover letter only 
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NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION 

 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

 

DIVISION OF AIR QUALITY 

 

AIR PERMIT NO. 10196R01  

Issue Date: January 16, 2013 Effective Date: January 16, 2013 

Expiration Date: September 30, 2016 Replaces Permit: 10196R00 

 

 
 

 To construct and operate air emission source(s) and/or air cleaning device(s), and for the 

discharge of the associated air contaminants into the atmosphere in accordance with the provisions 

of Article 21B of Chapter 143, General Statutes of North Carolina (NCGS) as amended, and other 

applicable Laws, Rules and Regulations, 

Edgecombe County Landfill 

2872 Colonial Road 

Tarboro, Edgecombe County, North Carolina 

Permit Class: Small 

Facility ID# 3300191 

(the Permittee) is hereby authorized to construct and operate the air emissions sources and/or air 

cleaning devices and appurtenances described below: 

Emission 

Source ID 

Emission Source 

Description 

Control 

System ID 

Control System 

Description 

ES-01 300 scfm open flare (9.0 million Btu per hour 

heat input) installed on a landfill gas collection 

system 

N/A N/A 

ES-02 

(NSPS,NESHAP) 

landfill gas-fired engine generator (510 brake 

horsepower and 370 kilowatts electric) 
N/A N/A 

ES-03 

(NSPS,NESHAP) 

landfill gas-fired engine generator (510 brake 

horsepower and 370 kilowatts electric) 
N/A N/A 

 

in accordance with the completed application 3300191.12A received December 13, 2012 including 

any plans, specifications, previous applications, and other supporting data, all of which are filed 

with the Department of Environment and Natural Resources, Division of Air Quality (DAQ) and are 

incorporated as part of this permit. 

 

 This permit is subject to the following specified conditions and limitations including any 

TESTING, REPORTING, OR MONITORING REQUIREMENTS: 
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A. SPECIFIC CONDITIONS AND LIMITATIONS 

1. Any air emission sources or control devices authorized to construct and operate above must 

be operated and maintained in accordance with the provisions contained herein. The 

Permittee shall comply with applicable Environmental Management Commission 

Regulations, including Title 15A North Carolina Administrative Code (NCAC), Subchapter 

2D .0202, 2D .0516, 2D .0521, 2D .0524 (40 CFR 60, Subpart JJJJ), 2D .0535, 2D .0540, 

2D .1111 (40 CFR 63, Subpart ZZZZ), 2D .1806 and 2Q .0711. 

2. PERMIT RENEWAL AND EMISSION INVENTORY REQUIREMENT - The Permittee, 

at least 90 days prior to the expiration date of this permit, shall request permit renewal by 

letter in accordance with 15A NCAC 2Q .0304(d) and (f). Pursuant to 15A NCAC 2Q 

.0203(i), no permit application fee is required for renewal of an existing air permit (without 

a modification request). The renewal request (with AA application form) should be 

submitted to the Regional Supervisor, DAQ. Also, at least 90 days prior to the expiration 

date of this permit, the Permittee shall submit the air pollution emission inventory report 

(with Certification Sheet) in accordance with 15A NCAC 2D .0202, pursuant to N.C. 

General Statute 143 215.65. The report shall be submitted to the Regional Supervisor, DAQ 

and shall document air pollutants emitted for the 2015 calendar year.  

3. SULFUR DIOXIDE CONTROL REQUIREMENT - As required by 15A NCAC 2D .0516 

"Sulfur Dioxide Emissions from Combustion Sources," sulfur dioxide emissions from the 

combustion sources shall not exceed 2.3 pounds per million Btu heat input. 

4. VISIBLE EMISSIONS CONTROL REQUIREMENT - As required by 15A NCAC 2D 

.0521 "Control of Visible Emissions," visible emissions from the emission sources, 

manufactured after July 1, 1971, shall not be more than 20 percent opacity when averaged 

over a six-minute period, except that six-minute periods averaging not more than 87 percent 

opacity may occur not more than once in any hour nor more than four times in any 24-hour 

period. However, sources which must comply with 15A NCAC 2D .0524 "New Source 

Performance Standards" or .1110 "National Emission Standards for Hazardous Air 

Pollutants" must comply with applicable visible emissions requirements contained therein. 

5. 15A NCAC 2D .0524 "NEW SOURCE PERFORMANCE STANDARDS" - For the 

following equipment, the Permittee shall comply with all applicable provisions, including 

the notification, testing, reporting, recordkeeping, and monitoring requirements contained in 

Environmental Management Commission Standard 15A NCAC 2D .0524 "New Source 

Performance Standards" (NSPS) as promulgated in 40 CFR Part 60, Subpart indicated 

below, and including Subpart A "General Provisions." 

Emission Source(s) Regulation 

landfill gas-fired engine generator (510 brake horsepower and 370 

kilowatts electric) (ID No. ES-02) and 

landfill gas-fired engine generator (510 brake horsepower and 370 

kilowatts electric) (ID No. ES-03) 

Subpart JJJJ 
Standards of Performance 

for  

Stationary Spark Ignition 

Combustion 

Engines (SI ICE) 
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a. NSPS Fuel Requirements - As required by 15A NCAC 2D .0524, the following fuel 

requirements shall apply: 

i. Any SI ICE subject to this Subpart that uses gasoline must use gasoline that 

has a sulfur content of no more than 30 parts per million, per the 

requirements of 40 CFR 80.195.[60.4235] 

ii. For the purposes of this Subpart, stationary SI ICE using alcohol-based fuels 

are considered gasoline engines.[60.4230(d)] 

b. NSPS Compliance Requirements - As required by 15A NCAC 2D .0524, the 

following compliance requirements shall apply: 

i. Owners and operators of stationary SI ICE must operate and maintain 

stationary SI ICE that achieve the emission standards as required in 40 CFR 

60.4233 over the entire life of the engine.[60.4234] 

ii. Any SI ICE subject to this subpart must meet the emissions standards as 

listed in 40 CFR 60.4233.[60.4233] 

iii. Owners and operators of stationary SI ICE who conduct performance tests 

must follow the procedures in 40 CFR 60.4244.[60.4244] 

iv. If your SI ICE is manufactured after July 1, 2008, and must comply with the 

emission standards specified in 40 CFR 60.4233(a) through (c), you must 

comply by purchasing an engine certified to the emission standards in 40 

CFR 60.4231(a) through (c), as applicable, for the same engine class and 

maximum engine power. In addition, you must meet one of the requirements 

specified in (A) and (B) of this section.[60.4243(a)] 

A. If you operate and maintain the certified stationary SI ICE and control 

device according to the manufacturer's emission-related written 

instructions, you must keep records of conducted maintenance to 

demonstrate compliance, but no performance testing is required. You 

must also meet the requirements as specified in 40 CFR part 1068, 

subparts A through D, as they apply to you. If you adjust engine 

settings according to and consistent with the manufacturer's 

instructions, your stationary SI ICE will not be considered out of 

compliance.[60.4243(a)(1)] 

B. If you do not operate and maintain the certified stationary SI ICE and 

control device according to the manufacturer's emission-related 

written instructions, your engine will be considered a non-certified 

engine, and you must demonstrate compliance according to the 

following, as appropriate.[60.4243(a)(2)] 

I. If your stationary SI ICE is less than 100 HP, you must keep a 

maintenance plan and records of conducted maintenance to 

demonstrate compliance and must, to the extent practicable, 
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maintain and operate the engine in a manner consistent with 

good air pollution control practice for minimizing emissions, 

but no performance testing is required.[60.4243(a)(2)(i)] 

II. If your stationary SI ICE is greater than or equal to 100 HP 

and less than or equal to 500 HP, you must keep a 

maintenance plan and records of conducted maintenance and 

must, to the extent practicable, maintain and operate the 

engine in a manner consistent with good air pollution control 

practice for minimizing emissions. In addition, you must 

conduct an initial performance test within 1 year of engine 

startup to demonstrate compliance.[60.4243(a)(2)(ii)] 

III. If your stationary SI ICE is greater than 500 HP, you must 

keep a maintenance plan and records of conducted 

maintenance and must, to the extent practicable, maintain and 

operate the engine in a manner consistent with good air 

pollution control practice for minimizing emissions. In 

addition, you must conduct an initial performance test within 1 

year of engine startup and conduct subsequent performance 

testing every 8,760 hours or 3 years, whichever comes first, 

thereafter to demonstrate compliance.[60.4243(a)(2)(iii)] 

v. If your stationary SI ICE must comply with the emission standards specified 

in 40 CFR 60.4233(d) or (e), you must demonstrate compliance according to 

one of the methods specified in paragraphs (A) and (B) of this 

section.[60.4243(b)] 

A. Purchasing an engine certified according to procedures specified in 

this subpart, for the same model year and demonstrating compliance 

according to one of the methods specified in paragraph (b)(iv) of this 

section.[60.4243(b)(1)] 

B. Purchasing a non-certified engine and demonstrating compliance with 

the emission standards specified in 40 CFR 60.4233(d) or (e) and 

according to the requirements specified in 40 CFR 60.4244, as 

applicable, and according to the following:[60.4243(b)(2)] 

I. If your stationary SI ICE is greater than 25 HP and less than or 

equal to 500 HP, you must keep a maintenance plan and 

records of conducted maintenance and must, to the extent 

practicable, maintain and operate the engine in a manner 

consistent with good air pollution control practice for 

minimizing emissions. In addition, you must conduct an initial 

performance test to demonstrate compliance.[60.4243(b)(2)(i)] 

II. If your stationary SI ICE is greater than 500 HP, you must 

keep a maintenance plan and records of conducted 

maintenance and must, to the extent practicable, maintain and 
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operate the engine in a manner consistent with good air 

pollution control practice for minimizing emissions. In 

addition, you must conduct an initial performance test and 

conduct subsequent performance testing every 8,760 hours or 

3 years, whichever comes first, thereafter to demonstrate 

compliance.[60.4243(b)(2)(ii)] 

vi. If your stationary SI ICE must comply with the emission standards specified 

in 40 CFR 60.4233(f), you must demonstrate compliance according to 

paragraph (b)(v)(B)(I) or (II) of this section, except that if you comply 

according to paragraph (b)(v)(B)(I) of this section, you demonstrate that your 

non-certified engine complies with the emission standards specified in 40 

CFR 60.4233(f).[60.4243(c)] 

vii. Emergency stationary ICE may be operated for the purpose of maintenance 

checks and readiness testing, provided that the tests are recommended by 

Federal, State or local government, the manufacturer, the vendor, or the 

insurance company associated with the engine. Maintenance checks and 

readiness testing of such units is limited to 100 hours per year. There is no 

time limit on the use of emergency stationary ICE in emergency situations. 

The owner or operator may petition the Administrator for approval of 

additional hours to be used for maintenance checks and readiness testing, but 

a petition is not required if the owner or operator maintains records indicating 

that Federal, State, or local standards require maintenance and testing of 

emergency ICE beyond 100 hours per year. Emergency stationary ICE may 

operate up to 50 hours per year in non-emergency situations, but those 50 

hours are counted towards the 100 hours per year provided for maintenance 

and testing. The 50 hours per year for non-emergency situations cannot be 

used for peak shaving or to generate income for a facility to supply power to 

an electric grid or otherwise supply power as part of a financial arrangement 

with another entity. For owners and operators of emergency engines, any 

operation other than emergency operation, maintenance and testing, and 

operation in non-emergency situations for 50 hours per year, as permitted in 

this section, is prohibited.[60.4243(d)] 

viii. If your stationary SI ICE is natural gas fired, you may operate this engine 

using propane for a maximum of 100 hours per year as an alternative fuel 

solely during emergency operations, but must keep records of such use. If 

propane is used for more than 100 hours per year in an engine that is not 

certified to the emission standards when using propane, you are required to 

conduct a performance test to demonstrate compliance with the emission 

standards of 40 CFR 60.4233.[60.4243(e)] 

ix. If your stationary SI ICE is less than or equal to 500 HP and you purchase a 

non-certified engine or you do not operate and maintain your certified 

stationary SI ICE and control device according to the manufacturer's written 

emission-related instructions, you are required to perform initial performance 

testing as indicated in this section, but you are not required to conduct 
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subsequent performance testing unless the stationary engine is rebuilt or 

undergoes major repair or maintenance. A rebuilt stationary SI ICE means an 

engine that has been rebuilt as that term is defined in 40 CFR 

94.11(a).[60.4243(f)] 

x. It is expected that air-to-fuel ratio controllers will be used with the operation 

of three-way catalysts/non-selective catalytic reduction. The AFR controller 

must be maintained and operated appropriately in order to ensure proper 

operation of the engine and control device to minimize emissions at all 

times.[60.4243(g)] 

xi. If your stationary SI ICE is greater than or equal to 500 HP, is manufactured 

after July 1, 2007 and before July 1, 2008, and must comply with the 

emission standards specified in 40 CFR 60.4233(b) or (c), you must comply 

by one of the methods specified in paragraphs (A) through (D) of this 

section.[60.4243(h)] 

A. Purchasing an engine certified according to 40 CFR part 1048. The 

engine must be installed and configured according to the 

manufacturer's specifications.[60.4243(h)(1)] 

B. Keeping records of performance test results for each pollutant for a 

test conducted on a similar engine. The test must have been conducted 

using the same methods specified in this subpart and these methods 

must have been followed correctly.[60.4243(h)(2)] 

C. Keeping records of engine manufacturer data indicating compliance 

with the standards.[60.4243(h)(3)] 

D. Keeping records of control device vendor data indicating compliance 

with the standards.[60.4243(h)(4)] 

xii. If you are an owner or operator of a modified or reconstructed stationary SI 

internal combustion engine and must comply with the emission standards 

specified in 40 CFR 60.4233(f), you must demonstrate compliance according 

to one of the methods specified in paragraphs (A) or (B) of this 

section.[60.4243(i)] 

A. Purchasing, or otherwise owning or operating, an engine certified to 

the emission standards in 40 CFR 60.4233(f), as applicable. 

B. Conducting a performance test to demonstrate initial compliance with 

the emission standards according to the requirements specified in 40 

CFR 60.4244. The test must be conducted within 60 days after the 

engine commences operation after the modification or reconstruction. 

c. NSPS Monitoring Requirements - As required by 15A NCAC 2D .0524, the 

following monitoring requirements shall apply: 
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i. Starting on July 1, 2010, if the emergency stationary SI ICE that is greater 

than or equal to 500 HP that was built on or after July 1, 2010, does not meet 

the standards applicable to non-emergency engines, the owner or operator 

must install a non-resettable hour meter.[60.4237(a)] 

ii. Starting on January 1, 2011, if the emergency stationary SI ICE that is greater 

than or equal to 130 HP and less than 500 HP that was built on or after 

January 1, 2011, does not meet the standards applicable to non-emergency 

engines, the owner or operator must install a non-resettable hour 

meter.[60.4237(b)] 

iii. If you are an owner or operator of an emergency stationary SI ICE that is less 

than 130 HP, was built on or after July 1, 2008, and does not meet the 

standards applicable to non-emergency engines, you must install a non-

resettable hour meter upon startup of your emergency engine.[60.4237(c)] 

d. NSPS Recordkeeping Requirements - As required by 15A NCAC 2D .0524, the 

following recordkeeping requirements shall apply: 

i. Owners and operators of all stationary SI ICE must keep records as 

follows:[60.4245] 

A. All notifications submitted to comply with this subpart and all 

documentation supporting any notification.[60.4245(a)(1)] 

B. Maintenance conducted on the engine.[60.4245(a)(2)] 

C. If the stationary SI ICE is a certified engine, documentation from the 

manufacturer that the engine is certified to meet the emission 

standards and information as required in 40 CFR parts 90, 1048, 

1054, and 1060, as applicable.[60.4245(a)(3)] 

D. If the stationary SI ICE is not a certified engine or is a certified engine 

operating in a non-certified manner and subject to 40 CFR 

60.4243(a)(2), documentation that the engine meets the emission 

standards.[60.4245(a)(4)] 

ii. For all stationary SI emergency ICE greater than or equal to 500 HP 

manufactured on or after July 1, 2010, that do not meet the standards 

applicable to non-emergency engines, the owner or operator of must keep 

records of the hours of operation of the engine that is recorded through the 

non-resettable hour meter. For all stationary SI emergency ICE greater than 

or equal to 130 HP and less than 500 HP manufactured on or after July 1, 

2011 that do not meet the standards applicable to non-emergency engines, the 

owner or operator of must keep records of the hours of operation of the 

engine that is recorded through the non-resettable hour meter. For all 

stationary SI emergency ICE greater than 25 HP and less than 130 HP 

manufactured on or after July 1, 2008, that do not meet the standards 

applicable to non-emergency engines, the owner or operator of must keep 
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records of the hours of operation of the engine that is recorded through the 

non-resettable hour meter. The owner or operator must document how many 

hours are spent for emergency operation, including what classified the 

operation as emergency and how many hours are spent for non-emergency 

operation.[60.4245(b)] 

iii. Owners and operators of stationary SI ICE greater than or equal to 500 HP 

that have not been certified by an engine manufacturer to meet the emission 

standards in 40 CFR 60.4231 must submit an initial notification as required in 

40 CFR 60.7(a)(1). The notification must include the information in 

paragraphs (A) through (E) of this section.[60.4245(c)] 

A. Name and address of the owner or operator;[60.4245(c)(1)] 

B. The address of the affected source;[60.4245(c)(2)] 

C. Engine information including make, model, engine family, serial 

number, model year, maximum engine power, and engine 

displacement;[60.4245(c)(3)] 

D. Emission control equipment;[60.4245(c)(4)] and 

E. Fuel used.[60.4245(c)(5)] 

iv. If required per sections (b)(iv)(A) or (b)(iv)(B), a copy of the maintenance 

plan and conducted maintenance.[60.4243(a)(1)] 

v. Copies of any performance testing required under this Subpart.[60.4245(d)] 

vi. All records required under this section shall be maintained for a period of two 

years following the date of such record. All records shall be kept on-site and 

made available to DAQ personnel upon request. The Permittee shall be 

deemed in noncompliance with 15A NCAC 2D .0524 if recordkeeping 

requirements are not maintained.[40 CFR 60.7(f)] 

e. NSPS Reporting Requirements - As required by 15A NCAC 2D .0524, the following 

reporting requirements shall apply: 

i. If your SI ICE is subject to performance testing as required in section 

(b)(iv)(B), (b)(v)(B), (b)(viii), (b)(ix) or (b)(xii)(B), and conducted according 

to the requirements of 40 CFR 60.4244, you must submit a copy of each 

performance test within 60 days after the test has been 

completed.[60.4243(a)(2), (b)(2), (e), and (f)] 

ii. Notification of the actual date of initial startup of an affected facility 

postmarked within 15 days after such date. 

6. NOTIFICATION REQUIREMENT - As required by 15A NCAC 2D .0535, the Permittee of 

a source of excess emissions that last for more than four hours and that results from a 
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malfunction, a breakdown of process or control equipment or any other abnormal 

conditions, shall: 

a. Notify the Director or his designee of any such occurrence by 9:00 a.m. Eastern time 

of the Division's next business day of becoming aware of the occurrence and 

describe: 

i. the name and location of the facility, 

ii. the nature and cause of the malfunction or breakdown, 

iii. the time when the malfunction or breakdown is first observed, 

iv. the expected duration, and 

v. an estimated rate of emissions. 

b. Notify the Director or his designee immediately when the corrective measures have 

been accomplished. 

This reporting requirement does not allow the operation of the facility in excess of 

Environmental Management Commission Regulations. 

7. FUGITIVE DUST CONTROL REQUIREMENT - As required by 15A NCAC 2D .0540 

"Particulates from Fugitive Dust Emission Sources," the Permittee shall not cause or allow 

fugitive dust emissions to cause or contribute to substantive complaints or excess visible 

emissions beyond the property boundary. If substantive complaints or excessive fugitive 

dust emissions from the facility are observed beyond the property boundaries for six minutes 

in any one hour (using Reference Method 22 in 40 CFR, Appendix A), the owner or 

operator may be required to submit a fugitive dust plan as described in 2D .0540(f). 

 

"Fugitive dust emissions" means particulate matter that does not pass through a process 

stack or vent and that is generated within plant property boundaries from activities such as: 

unloading and loading areas, process areas stockpiles, stock pile working, plant parking lots, 

and plant roads (including access roads and haul roads). 

8. 15A NCAC 2D .1111 "MAXIMUM ACHIEVABLE CONTROL TECHNOLOGY" - For 

the following equipment, the Permittee shall comply with all applicable provisions, 

including the notification, testing, and monitoring requirements contained in Environmental 

Management Commission Standard 15A NCAC 2D .1111, "Maximum Achievable Control 

Technology" as promulgated in 40 CFR 63, Subpart(s) below, including Subpart A "General 

Provisions."  

Emission Source(s) Regulation 

landfill gas-fired engine generator (510 brake 

horsepower and 370 kilowatts electric) (ES-02) Subpart ZZZZ -- Reciprocating 

Internal Combustion Engines landfill gas-fired engine generator (510 brake 

horsepower and 370 kilowatts electric) (ES-03) 
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9. CONTROL AND PROHIBITION OF ODOROUS EMISSIONS - As required by 15A 

NCAC 2D .1806 "Control and Prohibition of Odorous Emissions" the Permittee shall not 

operate the facility without implementing management practices or installing and operating 

odor control equipment sufficient to prevent odorous emissions from the facility from 

causing or contributing to objectionable odors beyond the facility's boundary. 

10. TOXIC AIR POLLUTANT EMISSIONS LIMITATION REQUIREMENT - Pursuant to 

15A NCAC 2Q .0711 "Emission Rates Requiring a Permit," for each of the below listed 

toxic air pollutants (TAPs), the Permittee has made a demonstration that facility-wide actual 

emissions do not exceed the Toxic Permit Emission Rates (TPERs) listed in 15A NCAC 2Q 

.0711. The facility shall be operated and maintained in such a manner that emissions of any 

listed TAPs from the facility, including fugitive emissions, will not exceed TPERs listed in 

15A NCAC 2Q .0711. 

a. A permit to emit any of the below listed TAPs shall be required for this facility if 

actual emissions from all sources will become greater than the corresponding 

TPERs.  

b. PRIOR to exceeding any of these listed TPERs, the Permittee shall be responsible 

for obtaining a permit to emit TAPs and for demonstrating compliance with the 

requirements of 15A NCAC 2D .1100 "Control of Toxic Air Pollutants". 

c. In accordance with the approved application, the Permittee shall maintain records of 

operational information demonstrating that the TAP emissions do not exceed the 

TPERs as listed below:  

 

Pollutant 
Carcinogens 

(lb/yr) 

Chronic 

Toxicants 

(lb/day) 

Acute 

Systemic 

Toxicants 

(lb/hr) 

Acute 

Irritants 

(lb/hr) 

Acrylonitrile (107-13-1)   0.4 0.22   

Benzene (71-43-2) 8.1       

CFC-12 

(Dichlorodifluoromethane) (75-

71-8) 

  5200     

Carbon disulfide (75-15-0)   3.9     

Carbon tetrachloride (56-23-5) 460       

Chlorobenzene (108-90-7)   46     

Chloroform (67-66-3) 290       

Dichlorobenzene(p), 1,4- (106-

46-7) 
      16.8 

Dichlorofluoromethane (75-43-

4) 
  10     

Ethyl mercaptan (75-08-1)     0.025   
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Ethylene dibromide 

(dibromoethane) (106-93-4) 
27       

Ethylene dichloride (1,2-

dichloroethane) (107-06-2) 
260       

Hexane, n- (110-54-3)   23     

Hydrogen chloride 

(hydrochloric acid) (7647-01-0) 
      0.18 

Hydrogen sulfide (7783-06-4)   1.7     

MEK (methyl ethyl ketone, 2-

butanone) (78-93-3) 
  78   22.4 

MIBK (methyl isobutyl ketone) 

(108-10-1) 
  52   7.6 

Mercury, vapor (Component of 

HGC) (7439-97-6) 
  0.013     

Methyl chloroform (71-55-6)   250   64 

Methyl mercaptan (74-93-1)     0.013   

Methylene chloride (75-09-2) 1600   0.39   

Perchloroethylene 

(tetrachloroethylene) (127-18-4) 
13000       

TCE (trichloroethylene) (79-01-

6) 
4000       

Tetrachloroethane, 1,1,2,2- (79-

34-5) 
430       

Toluene (108-88-3)   98   14.4 

Vinyl chloride (75-01-4) 26       

Xylene (mixed isomers) (1330-

20-7) 
  57   16.4 
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B. GENERAL CONDITIONS AND LIMITATIONS 

1. TWO COPIES OF ALL DOCUMENTS, REPORTS, TEST DATA, MONITORING DATA, 

NOTIFICATIONS, REQUESTS FOR RENEWAL, AND ANY OTHER INFORMATION 

REQUIRED BY THIS PERMIT shall be submitted to the: 

Regional Air Quality Supervisor 

North Carolina Division of Air Quality 

Raleigh Regional Office 

3800 Barrett Drive 

Raleigh, NC 27609 

919-791-4200 

For identification purposes, each submittal should include the facility name as listed on the 

permit, the facility identification number, and the permit number.  

2. RECORDS RETENTION REQUIREMENT - Any records required by the conditions of this 

permit shall be kept on site and made available to DAQ personnel for inspection upon 

request. These records shall be maintained in a form suitable and readily available for 

expeditious inspection and review. These records must be kept on site for a minimum of 2 

years, unless another time period is otherwise specified. 

3. ANNUAL FEE PAYMENT - Pursuant to 15A NCAC 2Q .0203(a), the Permittee shall pay 

the annual permit fee within 30 days of being billed by the DAQ. Failure to pay the fee in a 

timely manner will cause the DAQ to initiate action to revoke the permit. 

4. EQUIPMENT RELOCATION - A new air permit shall be obtained by the Permittee prior to 

establishing, building, erecting, using, or operating the emission sources or air cleaning 

equipment at a site or location not specified in this permit. 

5. REPORTING REQUIREMENT - Any of the following that would result in previously 

unpermitted, new, or increased emissions must be reported to the Regional Supervisor, 

DAQ: 

a. changes in the information submitted in the application regarding facility emissions; 

b. changes that modify equipment or processes of existing permitted facilities; or 

c. changes in the quantity or quality of materials processed. 

If appropriate, modifications to the permit may then be made by the DAQ to reflect any 

necessary changes in the permit conditions. In no case are any new or increased emissions 

allowed that will cause a violation of the emission limitations specified herein. 

6. This permit is subject to revocation or modification by the DAQ upon a determination that 

information contained in the application or presented in the support thereof is incorrect, 

conditions under which this permit was granted have changed, or violations of conditions 

contained in this permit have occurred. The facility shall be properly operated and 

maintained at all times in a manner that will effect an overall reduction in air pollution. 



Permit No. 10196R01 

Page 13 

 

Unless otherwise specified by this permit, no emission source may be operated without the 

concurrent operation of its associated air cleaning device(s) and appurtenances. 

7. This permit is nontransferable by the Permittee. Future owners and operators must obtain a 

new air permit from the DAQ. 

8. This issuance of this permit in no way absolves the Permittee of liability for any potential 

civil penalties which may be assessed for violations of State law which have occurred prior 

to the effective date of this permit. 

9. This permit does not relieve the Permittee of the responsibility of complying with all 

applicable requirements of any Federal, State, or Local water quality or land quality control 

authority. 

10. Reports on the operation and maintenance of the facility shall be submitted by the Permittee 

to the Regional Supervisor, DAQ at such intervals and in such form and detail as may be 

required by the DAQ. Information required in such reports may include, but is not limited 

to, process weight rates, firing rates, hours of operation, and preventive maintenance 

schedules. 

11. A violation of any term or condition of this permit shall subject the Permittee to enforcement 

pursuant to G.S. 143-215.114A, 143-215.114B, and 143-215.114C, including assessment of 

civil and/or criminal penalties. 

12. Pursuant to North Carolina General Statute 143-215.3(a)(2), no person shall refuse entry or 

access to any authorized representative of the DAQ who requests entry or access for 

purposes of inspection, and who presents appropriate credentials, nor shall any person 

obstruct, hamper, or interfere with any such representative while in the process of carrying 

out his official duties. Refusal of entry or access may constitute grounds for permit 

revocation and assessment of civil penalties. 

13. The Permittee must comply with any applicable Federal, State, or Local requirements 

governing the handling, disposal, or incineration of hazardous, solid, or medical wastes, 

including the Resource Conservation and Recovery Act (RCRA) administered by the 

Division of Waste Management. 

14. PERMIT RETENTION REQUIREMENT - The Permittee shall retain a current copy of the 

air permit at the site. The Permittee must make available to personnel of the DAQ, upon 

request, the current copy of the air permit for the site. 

15. CLEAN AIR ACT SECTION 112(r) REQUIREMENTS - Pursuant to 15A NCAC 2D .2100 

"Risk Management Program," if the Permittee is required to develop and register a risk 

management plan pursuant to Section 112(r) of the Federal Clean Air Act, then the 

Permittee is required to register this plan with the USEPA in accordance with 40 CFR Part 

68. 

16. PREVENTION OF ACCIDENTAL RELEASES - GENERAL DUTY - Pursuant to Title I 

Part A Section 112(r)(1) of the Clean Air Act "Hazardous Air Pollutants - Prevention of 

Accidental Releases - Purpose and General Duty," although a risk management plan may not 
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be required, if the Permittee produces, processes, handles, or stores any amount of a listed 

hazardous substance, the Permittee has a general duty to take such steps as are necessary to 

prevent the accidental release of such substance and to minimize the consequences of any 

release. This condition is federally-enforceable only. 

17. GENERAL EMISSIONS TESTING AND REPORTING REQUIREMENTS - If emissions 

testing is required by this permit, or the DAQ, or if the Permittee submits emissions testing 

to the DAQ in support of a permit application or to demonstrate compliance, the Permittee 

shall perform such testing in accordance with 15A NCAC 2D .2600 and follow all DAQ 

procedures including protocol approval, regional notification, report submittal, and test 

results approval. 

Permit issued this the 16
th

 of January, 2013. 

NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION 

 

 

 

 

 

                                                 

Patrick Butler, P.E. 

Regional Air Quality Supervisor 

By Authority of the Environmental Management Commission 

Air Permit No. 10196R01  
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 LFGCCS - Edgecombe County Landfill 

Tarboro, North Carolina 

S&ME Project No. 1054-12-331 

Taken by:  SPW, GWR, BB Date Taken: 3/5/12-10/21/13 

1 

 

 

 

1  
Typical set-up for drilling new LFG extraction wells.  2  

Drill rig and waste material excavated for installation of 
new LFG extraction wells. 

 

 

 

3  
Typical waste material recovered from landfill excavation 
during the installation of LFG extraction wells. 

 4  
Slotted Sch-80 PVC pipe with well centralizer in the LFG 
extraction well.  (Protective safety grate in the foreground) 



 

 LFGCCS - Edgecombe County Landfill 

Tarboro, North Carolina 

S&ME Project No. 1054-12-331 

Taken by:  SPW, GWR, BB Date Taken: 3/5/12-10/21/13 

2 

 

 

 

5  
Stone backfill placed in the well bore annulus of screened 
section of an LFG extraction well. 

 6  
Constructing a pair of LFG extraction wells ‘nested’ in the 
upper C&D waste and the lower MSW waste. 

 

 

 

7  
8-inch HDPE header pipe and condensate sump CS-2.  8  

Placement of 6-inch HDPE lateral pipe in a trench near 
the working face of the C&D landfill. 
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Tarboro, North Carolina 

S&ME Project No. 1054-12-331 
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9  
Installation of 8-inch HDPE header pipe in protective 
corrugated metal pipe beneath the landfill haul road. 

 10  
Installation of 8-inch HDPE header pipe in protective 
corrugated metal pipe beneath the landfill haul road. 

 

 

 

11  
Pressure test of a section of the collection pipe for the 
LFG collection system. 

 12  
Close up photo of the pressure gauge during the pressure 
test of the piping for the LFG collection system. 



 

 LFGCCS - Edgecombe County Landfill 

Tarboro, North Carolina 

S&ME Project No. 1054-12-331 

Taken by:  SPW, GWR, BB Date Taken: 3/5/12-10/21/13 
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13  
Completion of the LFG extraction wellhead with LandTec 
control valves. 

 14  
Completion of the LFG extraction wellhead with LandTec 
control valves. 

 

 

 

15  
Photograph of a LFG vent to be abandoned with grout.  16  

Photo of capped LFG vent. 
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17  
Typical single LFG extraction well.  18  

Typical isolation valves in the 8-inch header pipe. 

 

 

 

19  
Typical nested pair of LFG extraction wells.  20  

Typical saddle weld connection – 4-inch lateral to 8-inch 
header. 
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21  
Typical header pipe run above-grade.  22  

Blower -flare skid installation.  (Dual containment 
condensate sump in the foreground.) 
 

 

 

 

23  
Connecting the blower-flare skid with the dual 
containment condensate sump. 
 

 24  
Electrical connection of the blower-flare skid. 
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25  
Edgecombe County landfill gas lower-flare skid with 
condensate storage tanks in the background. 

 26  
Landtec LFG Analyzer mounted on the blower-flare skid. 
View of exterior f cabinet and interior 

 

 

 

27  
Main Blower Flare System control panel screen  28  

VFD displays for Blower 1 and 2 
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29  
Actuated valve on the blower-flare skid used to divert gas 
from the flare to the containerized LFGTE facility. 

 30  
Flame arrester on the blower-flare skid. 

 

 

 

31  
Preparing footings for the LFGTE facility.  32  

Preparing footings for the LFGTE facility. 
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Placement of the container-mounted, LFG-fueled, internal 
combustion engine modules (gen-sets). 

 34  
Container-mounted generators and LFG treatment 
equipment. 

 

 

 

35  
Sump being installed for the LFGTE facility to collect 
additional condensate from the LFG treatment.  

 36  
LFG piping from the blower-flare skid to the sump and the 
container-mounted generators. 
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37  
Pressure test on the sump and additional piping installed 
for the LFGTE facility. 

 38  
Photo of the completed LFGTE facility, with the blower-
flare-skid in the foreground. 

 

 

 

39  
The Edgecombe County LFGCCS blower-flare skid 
running in ‘dual mode’ (gas going to the flare and to the 
LFG-fueled generators.) 

 40  
Security fence installed around the completed LFGTE 
facility. 
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SECTION D 

 

CORRECTIVE ACTION PERMIT MODIFICATION APPLICATION 

[RULES .1635, .1636, AND .1637] 
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SECTION D-1 
 

North Carolina Solid Waste Groundwater Corrective Action Permit Modification 
Application
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Public Meeting Minutes
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Resolution/Proclamation/Document Adopting the Remedy
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SECTION D-4 
 

Site Map Illustrating Groundwater and Surface Water Monitoring Locations





Permit Application (Permit #33-01) August 2014  
Edgecombe County C&D Landfill, Tarboro, NC S&ME Project No. 1054-13-277A 

 

 

 
 
 
 
 
 
 
 

SECTION D-5 
 

Corrective Action Plan
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Edgecombe County Landfill Permit #33-01
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Amendment to Financial Assurance Mechanism
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Report Submittal References
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CLOSURE AND POST-CLOSURE PLAN 

[RULE .1627] 
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CLOSURE AND POST-CLOSURE PLAN 

EDEGECOMBE COUNTY C&D LANDFILL 

(PERMIT # 33-01) 

TARBORO, NORTH CAROLINA 

 

 

1. BACKGROUND INFORMATION 

1.1 Introduction 

This Closure and Post-Closure Plan was prepared to establish criteria for the closure of 

all waste units and subsequent requirements for post-closure compliance of the above-

referenced construction and demolition (C&D) landfill in accordance with Solid Waste 

Management Rules, Section .1627.  The information contained in this Plan will be used 

to assist Edgecombe County in the closure of active waste units at any point during the 

active life of the C&D landfill, and the maintenance and monitoring of the facility 

required during the post-closure care period. 

1.2 Project Information 

The Edgecombe County C&D Landfill is located on State Route 1601 (Colonial Road) 

approximately 4.5 miles south of Tarboro, North Carolina.  The existing landfill site is 

bounded to the north by Jerry's Creek, to the east by State Route 1601 and to the west and 

south by undeveloped agricultural land.  The landfill site is shown on the Site Vicinity 

Map (Drawing 1).  Beyond Jerry’s Creek to the north is the “old landfill,” a pre-Subtitle 

D landfill which stopped receiving waste in 1979.  The northern old landfill is identified 

as Facility No. NONCD0000653 on the North Carolina Inactive Hazardous Sites Branch 

(IHSB) Inactive Hazardous Waste Sites Inventory.  North of the northern old landfill is 

Wright’s Creek, which merges with Jerry’s Creek east (downstream) of the site. 

 

The existing C&D landfill is operated on top of a closed municipal solid waste (MSW) 

landfill.  The MSW unit consists of two sections, an eastern section and a western 

section.  The eastern section is approximately 33 acres, began receiving waste in 1979, 

and was closed prior to 1991.  The cap in the eastern section consists of two feet of soil.  

The western section is approximately 35 acres, began receiving MSW waste in 1991, 

stopped receiving MSW waste in 1997, and was closed in 2000.  The cap in the western 

section consists of 2.5 feet of soil. 

 

The North Carolina Department of Environment and Natural Resources (NCDENR) 

issued Permit No. 33-01 to construct and operate a C&D landfill unit over the existing 

closed MSW unit on December 30, 1997.  The County has continued to operate the C&D 

landfill in accordance with that permit since that time.  The landfill currently receives an 

average of approximately 43 tons of C&D waste per day based on waste receipts over the 

past five years, although it received as much as 600 tons per day of waste in fiscal year 

1999-2000 following Hurricane Floyd. 
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Waste operations on the facility property, which are located west of State Route 1601 

(Colonial Road) include: 

 

 Tire collection area for shipment to an off-site vendor; 

 Mercury Containing Products Facility for shipment to an off-site vendor; 

 Electronics and Oil Filter Collection building for shipment to an off-site vendor; 

 Equipment Maintenance buildings; and  

 Employee break trailer. 

 

Other waste operations on the facility property, which are located east of State Route 

1601 (Colonial Road) include: 

 

 MSW Transfer Facility which operates under Permit No. 33-02T; 

 Convenience Center; 

 Concrete Disposal Area; 

 Yard Waste Processing Area; 

 Pesticide Container Storage Building for shipment to an off-site vendor; 

 White Goods Staging Area for shipment to an off-site vendor; 

 Wood Pallet Staging Area; 

 Scale and Scale House; 

 Borrow areas for landfill cover soils; and 

 Several buildings used for office, equipment maintenance, and employee break 

trailer. 

 

A water supply well is located on-site at the County-owned property on the east side of 

Colonial Road; however, this well is used for irrigation only.  The water for the facility is 

supplied from the County-wide municipal water distribution system. 

 

Existing conditions at the landfill are depicted on Drawing 2. 

2. CLOSURE PLAN 

2.1 Cap System 

The cap system has been designed to minimize stormwater infiltration into the landfill 

and to resist erosive forces.  A construction plan including construction drawings and bid 

documents shall be prepared for construction of the cap system.  The construction plan 

shall incorporate the design provided in this section, the accompanying drawings, the 

Construction Quality Assurance (CQA) Plan, and the Technical Specifications.  The 

drawings for the cap system are provided in the Drawings section.  The CQA Plan is 

included as Appendix VI-E.  The Technical Specifications are included as Appendix 

VII-E. 

 

The proposed cap system will consist of the following: 

 

 18-inch thick Low-Permeability Barrier; and 

 18-inch thick Vegetation/Erosion Layer. 
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The surface of the landfill will be sloped to a minimum post-settlement grade of 5 percent 

and maximum grade of 25 percent.  The Slope Stability Analysis is provided in 

Appendix X-E. 

2.1.1 Low-Permeability Barrier 

The low-permeability barrier is designed to minimize infiltration into the landfill and to 

provide a sound working platform over the C&D waste prior to placement of the erosion 

layer.  The low-permeability barrier will consist of at least 18 inches of compacted soil 

with a coefficient of permeability of approximately 1x10
-5

 cm/sec.  The low-permeability 

barrier will extend over the entire C&D waste area and onto the existing perimeter 

embankment. 

 

Edgecombe County uses two soil borrow areas located east of State Route 1601 for 

operational soil requirements.  The County intends to use soil from these borrow areas to 

construct the low-permeability barrier.  A borrow study was conducted to evaluate the 

presence and location of suitable soil in the borrow areas to meet the requirements for the 

cap system including the low permeability barrier.  Selected soil samples were submitted 

to S&ME’s soil laboratory for soil classification and testing.  A copy of the report 

(Borrow Area Wetland and Geotechnical Evaluation, S&ME May 30, 2008), including 

test pit locations, sample depths, and test results is provided in Appendix I-E.  

Additional laboratory testing was performed in June 2009 on three samples collected 

from the two borrow areas during the borrow study.  The permeability test results are 

provided in Appendix VIII-E. 

 

The laboratory soil test results indicated that the samples obtained from Borrow Area 1 

and 2 have material suitable for the cap system and for daily operations.   

2.1.2 Vegetation/Erosion Layer 

The vegetation/erosion layer consists of at least 18 inches of earthen material capable of 

supporting native plant growth, prohibiting vector intrusion, and protecting the 

underlying low-permeability barrier from damage due to desiccation (from drying) and 

from freeze-thaw. 

 

The cover system will be planted with grass to stabilize the cover soils, minimize erosion, 

and reduce cover system maintenance.  The soil will be prepared by fertilizing, amending 

the soil, and seeding in accordance with the North Carolina Erosion and Sediment 

Control Guidelines.  Stormwater management and erosion and sedimentation control 

details are shown in Drawings 6 through 9. 

2.1.3 Landfill Gas Collection System 

The former landfill gas passive venting system for the landfill consists of perforated 6-

inch diameter high density polyethylene (HDPE) pipe surround by gravel.  Twelve (12) 

of the existing vents (V-1 thru V-9 and V-43 thru V- 45) were extended vertically with 

perforated HDPE pipe to accommodate an additional lift of waste.  Five (5) existing vents 

(V-46 thru V-49 and V-60) were extended vertically using schedule 40 or Schedule 80 
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PVC pipe surrounded by gravel.  Six additional vents (V-52 thru V-54 and V-57 thru V- 

59) were extended vertically using solid 6-inch diameter HDPE pipe.  The gas vents are 

extended vertically prior to placing C&D waste in an area.  An inventory of the landfill 

gas wells is provided in Appendix III-A of the Facility Plan. 

 

A landfill gas collection and control system (LFGCCS) was constructed in 2012 at the 

Edgecombe County landfill and consists of a series of biogas wells, LFG piping and 

valves, condensate sumps, and a blower/flare system (BFS), which directs the collected 

biogas to a blower flare system (Drawing 3).  The system is connected to a Containerized 

Landfill Gas to Energy (LFGTE) Facility for electricity generation.    

 

LFG Extraction Wells 

In the Spring of 2012, Edgecombe County converted 24 passive Landfill Gas (LFG) vent 

wells to active LFG extraction wells and installed 24 new landfill gas extraction wells.  A 

total of 48 active LFG extraction wells are currently installed at the Southern Landfill.  

Nine of the LFG extraction wells are installed in the C&D landfill waste while the 

remaining 39 LFG extraction wells are installed in MSW. The LFGCCS began operation 

on September 7, 2012.   

 

LFG Blower-Flare System Skid 

The LFGCCS features a 4-inch diameter candlestick flare system, manufactured by 

Product Recovery Management (PRM).  The flare is supplied with up to 300 standard 

cubic feet per minute (scfm) of LFG by two centrifugal, regenerative vacuum blowers, 

manufactured by Gardner-Denver, Incorporated® (GDI).  Each blower is equipped with a 

25 hp electric motor and can achieve a maximum flow rate of 300 scfm.  The vacuum 

blower speeds are controlled by variable frequency drive (VFD). 

 

The flare is 20 feet tall and the top three feet are equipped with a wind shroud to protect 

the propane pilot ignition assembly. A propane gas train provides gas for start-up 

procedures, when necessary.   

 

A stainless-steel moisture separator (MS-80) removes moisture and any debris from the 

LFG stream before the LFG enters the vacuum blowers.  LFG discharged from the 

blowers passes through a second stainless steel moisture separator (MS-60) before being 

sent to either the two landfill-fueled generators or to the flare.  Moisture removed by the 

MS-80 and MS-60 are collected in moisture knock-out pots and subsequently gravity 

drain to a condensate storage sump. 

 

The BFS is fully automated and is capable of shut-down and start-up.  The blower-flare 

system operation is monitored at a programmable logic controller (PLC) panel adjacent to 

the flare. The PLC, equipped with a datalogger, and monitors critical operating 

parameters such as gas flow, gas temperature, gas pressure and flare temperature.     
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Containerized Landfill Gas-To-Energy Facility  

 

Edgecombe County purchased a modular containerized landfill gas-to-energy (LFGTE) 

System, manufactured by 2G-Cenergy, consisting of two (2) container-mounted, LFG-

fueled, internal combustion engine modules (gen-sets) capable of producing 370 kW 

each.   In June 2013, Edgecombe County began construction of a containerized landfill 

gas-to-energy facility to support the gen-sets.   

 

New concrete foundations were constructed for the two containerized LFGTE systems 

and two concrete pads for the associated landfill gas treatment equipment (chiller/re-

heaters and carbon vessels).  The containerized LFGTE modules were connected to the 

LFG pipeline from the blower-flare station (BFS) to fuel the gen-sets. A new condensate 

sump and condensate force main were connected to the to the main BFS condensate sump 

to handle additional condensate produced by the gas treatment equipment.  Electrical 

service to the gen-sets is provided by the on-site 1000 kVA transformer.  Electrical 

components installed at the site for the containerized LFGTE facility also include, but are 

not limited to, a main distribution panel (MDP) inside the adjacent support building 

electrical control room; a disconnect switch with lockout assembly between the MDP and 

the 1,000 kVA electric transformer; and an electric grounding grid.   

 

The containerized LFGTE facility is located in the southwest portion of the landfill 

facility within a secured, fenced compound. 

 

Prior to placing the soil layers of the cap system, the gas collection piping shall be 

temporarily disconnected and moved out of the way for construction.  The gas wells will 

be extended, as necessary, so that there is a minimum three feet of stick-up above the cap 

system vegetation/erosion layer.  New gas wells installed shall consist of perforated 6-

inch diameter HDPE pipe or Schedule 80 PVC pipe surrounded by gravel.  The 

perforations in the HDPE or PVC pipe shall end 15 feet below the final elevation of the 

cap system and the remainder of the pipe shall be solid.  A bentonite plug shall be 

installed along the solid section of the pipe.  The detail drawings for the single and the 

nested gas wells is provided on Drawing 5.  The gas collection piping shall be 

reconnected following completion of the cap system. 

 

At closure of the landfill, the active gas extraction wells will be converted to passive 

vents.  And equipment associated with the landfill gas collection and control system 

(piping, valves, sumps, condensate tanks and blower flare system) will be removed from 

the site. 

2.2 Stormwater Management Systems 

The proposed landfill is designed with a network of various stormwater controls and 

conveyances to manage stormwater during active operations, over interim cover soils, 

and upon final closure.  Stormwater will be conveyed to sediment basins and sediment 

traps located around the landfill perimeter.  During active operations, stormwater will be 

managed by interim cover soils, temporary drainage swales, down-drain pipes, and 

perimeter drainage channels.  Upon landfill closure, stormwater will be collected and 
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conveyed through a network of drainage benches and down-drain pipes to the perimeter 

surface water management system.  Plans and details illustrating the stormwater 

management system are provided in the Drawings section.  Engineering analyses 

supporting the stormwater management system design are provided in Appendix II-E. 

2.3 Largest Area Requiring Capping 

The maximum area of the landfill that would require closure is approximately 21.4 acres.  

This area includes the eastern portion of the landfill where C&D waste has already been 

placed and extends west to the year five filling area shown on Drawing 3B. 

2.4 Estimated Maximum Inventory of Wastes 

The maximum amount of C&D waste at the facility will be approximately 835,414 tons.  

The amount of MSW in the landfill beneath the C&D landfill is approximately 1,218,816 

tons.  The waste volume calculation is provided in Appendix IX-E. 

2.5 Closure Schedule 

Prior to closure of any area, the County shall notify NCDENR, Division of Waste 

Management that a notice of intent to close the area has been placed in the Operating 

Record. 

 

The County shall begin closure activities of each area no later than 30 days after the final 

known date on which the area receives wastes.  If the area has remaining capacity and 

there is a reasonable likelihood that the area will receive additional wastes, the area will 

be closed no later than one year after the most recent receipt of wastes.  If an extension 

beyond the one-year deadline for beginning closure is required, the County will 

demonstrate to NCDENR that the area has the capacity to receive additional wastes and 

the County has taken and will continue to take all steps necessary to prevent threats to 

human health and the environment from the unclosed area. 

 

The County shall complete closure activities of each area in accordance with the closure 

plan within 180 days following the beginning of closure.  If an extension of the closure 

period is required, the County will demonstrate to NCDENR that closure will, of 

necessity, take longer than 180 days and County has taken and will continue to take all 

steps to prevent threats to human health and the environment from the unclosed area. 

 

Following closure of each area, the County shall submit a certification report 

documenting construction activities associated with the closure of the area to the Division 

for their review and approval. 

 

Following closure of all units, the County shall record a notation on the deed to the 

landfill facility property, or some other instrument that is normally examined during title 

search, and notify the Division that the notation has been recorded and a copy has been 

placed in the operating record.  The notation on the deed shall in perpetuity notify any 

potential purchaser of the property that: 

 

 The land has been used as a landfill facility; and 
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 Its use is restricted under the closure plan approved by the Division. 

 

The County may request permission from the Division to remove the notation from the 

deed if all wastes are removed from the facility. 

2.6 Financial Assurance 

The County has prepared a detailed written estimate, in current dollars, of the cost of 

hiring a third party to close the largest area of the C&D landfill at any time during the 

active life of the facility.  A copy of the detailed closure cost estimate is included as 

Appendix III-E and shall be placed in the facility Operating Record. 

 

The largest area to be closed is 21.4 acres.  The cost estimate includes the following 

items: 

 

 Final cap system (including soil, aggregate, testing, and documentation); 

 Sedimentation and erosion control devices; 

 Gas controls; 

 Final landscaping (including seeding, fertilizing, and mulching); 

 Mobilization/demobilization; 

 Engineering construction management and construction quality assurance (CQA); 

 Administration (including announcements, deeds, and fees); and 

 Labor. 

 

The cost estimate assumes that the soils required for the final closure are available on- 

site.  Soil laboratory testing was performed on on-site soils that appear to be suitable for 

construction of the low permeability soil layer (i.e., permeability approximately 1x10
-5

 

cm/sec).  Other borrow areas (Drawing 4) and stockpiles are available on the site for the 

cover soil and vegetation/erosion layer.  The laboratory analyses results are provided in 

Appendix I-E and Appendix VIII-E. 

 

During the active life of the landfill, the County shall annually adjust the closure cost 

estimate for inflation within 30 days after the close of the local government's fiscal year 

and before submission of updated information to the Division.  The County shall increase 

the closure cost estimate and the amount of financial assurance provided if changes to the 

closure plan or facility conditions increase the maximum cost of closure at any time 

during the remaining active life. 

 

The County may reduce the closure cost estimate and the amount of financial assurance if 

the cost estimate exceeds the maximum cost of closure at any time during the remaining 

life of the landfill.  Prior to any reduction of the closure cost estimate by the County, a 

written justification for the reduction shall be submitted to NCDENR, Division of Waste 

Management.  No reduction of the closure cost estimate shall be allowed without 

Division approval.  The reduction justification and the NCDENR approval shall be 

placed in the facility Operating Record. 
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The County shall establish financial assurance for closure of the C&D landfill in 

compliance with Rule .1628(e).  The County shall provide continuous coverage for 

closure until released from financial assurance requirements by demonstrating 

compliance with Rule .1627(c) for final closure certification. 

3. POST-CLOSURE PLAN 

3.1 General 

The Post-Closure Plan outlines the monitoring and maintenance activities intended to 

maintain cover system integrity during the post-closure period.  The area to be monitored 

and maintained is 68 acres.  The post-closure period is a minimum of 30 years.  During 

the post-closure period the landfill cover system and related facilities must be monitored 

and maintained. 

3.2 Maintenance Activities 

Maintenance required for the final cover is anticipated to be minimal.  The vegetative 

cover shall be mowed a minimum of once a year.  The vegetative cover shall be amended 

and fertilized as needed to maintain healthy vegetation.  Depressions in the cover that 

pond water or otherwise impair the function of the final cover will be filled and/or 

regraded.  Areas subject to regrading will be revegetated.  Animal burrows and eroded 

areas should be filled in with compacted soil and reseeded.  If vegetative cover is not 

adequate in a particular area, fertilizer should be applied and the area re-seeded in order 

to re-establish vegetation.  Insecticides may be used to eliminate insect populations that 

are detrimental to the vegetation.  Any deep-rooted or woody vegetation that may have 

established itself on the cover soil will be removed.  If leachate seeps are observed at the 

landfill, qualified personnel will evaluate the area to determine the most appropriate 

method to correct the problem.  Methods to correct the problem include, but are not 

limited to, over excavating the area backfilling with stone and replacing the final cover 

system. 

 

Surface water structures shall be maintained in accordance with the approved Erosion and 

Sediment Control Plan. 

 

The operation and maintenance (O&M) of the active LFG collection system shall be 

performed in accordance with the prepared O&M Manual for the system.  O&M for the 

system includes, but is not limited to, the following: 

 

 System Monitoring; 

 Condensate Management and Disposal; 

 Electricity and Phone Service; and 

 LFG System Parts and Supplies. 

 

For cost estimation purposes, it has been assumed that O&M of the containerized LFGTE 

facility will be paid for by revenue from the production of electricity.  O&M of the LFG 

collection system, after the LFGTE facility is no longer producing electricity, has been 

assumed as a separate cost presented in the Post Closure Cost Estimate (Table B).  
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For cost estimation purposes, it has been assumed the active LFG collection system will 

be decommissioned at the end of the 30-year post-closure period, although 

decommissioning could be performed earlier based on the viability of the LFGTE facility 

to provide a revenue stream from electricity production.  For decommissioning, the active 

LFG extraction wells will be converted to passive vents and the piping, valves, sumps, 

condensate tank, and flare will be removed.  Cost for decommissioning the LFGTE 

facility and the LFG collection system presented in the Closure Cost Estimate (Table A). 

3.3 Monitoring Activities 

Post-closure monitoring will be conducted semi-annually for the post-closure period.  

The following cover system and landfill components will be monitored: 

 

 Security measures such as fences, gates, locks, and other measures that control 

site and facility access; 

 Surface water management systems for signs of erosion, sedimentation, and 

condition; 

 Cover system for signs of erosion; 

 Cover system for evidence of settlement or subsidence; 

 Cover system for evidence of leachate seeps; 

 Condition and/or presence of vegetation (for distressed or dying vegetation, 

woody vegetation with potential to penetrate the low permeability barrier); 

 Condition of the landfill gas system (passive vents and monitoring probes); and 

 Condition of the groundwater monitoring system. 

 

Post-closure monitoring will be documented on post-closure monitoring forms.  Sample 

Post-Closure Monitoring Form sheets are provided in Appendix IV-E.  Completed post-

closure monitoring forms will be maintained in the facility Operating Record.  

Deficiencies shall be reported to the facility contact (Section 3.4) and repairs conducted 

to correct the deficiencies shall be documented in the facility Operating Record.  The 

previous post-closure monitoring forms shall be reviewed by the person(s) conducting the 

monitoring prior to performing the current monitoring of the facility. 

3.3.1 Groundwater Monitoring 

Groundwater monitoring will be conducted consistent with the Water Quality Monitoring 

Plan (Appendix II-C of the Operations and Waste Acceptance Plan) during the post-

closure period.  Consistent with current landfill operations, it is anticipated that 

groundwater monitoring will be conducted semiannually.  Groundwater monitoring 

results will be provided in regular compliance monitoring reports submitted to the Solid 

Waste Section. 

3.3.2 Surface Water Monitoring 

Surface water monitoring will be conducted consistent with the facility Water Quality 

Monitoring Plan (Appendix II-C of the Operations and Waste Acceptance Plan) during 

the post-closure period.  Consistent with current landfill operations, it is anticipated that 

surface water monitoring will be conducted semiannually.  Surface water monitoring 
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results will be provided in regular compliance monitoring reports submitted to the Solid 

Waste Section. 

3.3.3 Gas Monitoring 

Landfill gas monitoring will be conducted during the post-closure period consistent with 

the Gas Monitoring Plan (Appendix III-C of the Operations and Waste Acceptance Plan).  

Gas monitoring results will be provided in regular compliance monitoring reports 

submitted to the Solid Waste Section. 

3.4 Facility Contact 

The post-closure maintenance of the landfill will be the responsibility of the Supervisor 

of Solid Waste for Edgecombe County and will be the contact for the facility during the 

post-closure period.  The Supervisor’s address and telephone number is as follows: 

 

Supervisor of Solid Waste 

Edgecombe County 

P.O. Box 10 

Tarboro, North Carolina  27886 

(252) 827-4253 

3.5 Post-Closure Planned Use 

Following closure operations, the landfill will be developed as a grassed area or possibly 

a recreational/wildlife area.  Any post-closure use of the property shall not disturb the 

integrity of the cap system, base liner system, or any other components of the 

containment system, or the function of the monitoring systems unless necessary to 

comply with the requirements in Rule .1629.  If the post-closure planned use is changed 

and may disturb the facility, the County shall obtain prior approval from NCDENR by 

demonstrating that disturbance of the cap system, base liner system, or other component 

of the containment system, including any removal of waste, will not increase the potential 

threat to human health or the environment. 

3.6 Financial Assurance 

The County has prepared a detailed written estimate, in current dollars, of the cost of 

hiring a third party to conduct post-closure care for the facility.  The post-closure cost 

estimate is based on the most expensive total costs of post-closure care and accounts for 

annual and periodic costs as described above over the entire post-closure care period.  A 

copy of the detailed post-closure cost estimate is included as Appendix V-E and shall be 

placed in the facility Operating Record. 

 

The County shall annually adjust the post-closure cost estimate for inflation within 30 

days after the close of the local government's fiscal year and before submission of 

updated information to the Division.  The County shall increase the post-closure care cost 

estimate and the amount of financial assurance provided if changes in the post-closure 

plan or facility conditions increase the maximum costs of post-closure care. 
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The County may reduce the post-closure cost estimate and the amount of financial 

assurance provided if the cost estimate exceeds the maximum costs of post-closure care 

remaining over the post-closure care period.  Prior to any reduction of the post-closure 

cost estimate by the County, a written justification for the reduction shall be submitted to 

NCDENR, Division of Waste Management.  No reduction of the post-closure cost 

estimate shall be allowed without Division approval.  The reduction justification and 

NCDENR approval shall be placed in the Operating Record. 

3.7 Certification 

Consistent with regulations, the end of the closure-post closure period must be certified 

by a registered professional engineer.  To accomplish certification over the required 30 

year duration, a registered professional engineer will prepare annual certifications.  The 

annual certifications will document that the cover system has been monitored and 

maintained in accordance with the Post-Closure Plan.  The annual certifications shall be 

based on observations and results documented on regular post-closure monitoring reports, 

maintenance records, and compliance monitoring reports maintained in the operating 

record. 
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Borrow Area – Wetland and Geotechnical Evaluation S&ME Project No. 1040-01-545G 
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1 

1. INTRODUCTION 

1.1 Background 
Edgecombe County currently operates a C&D landfill facility on a tract of land located 
off of State Road 1601 in Edgecombe County, south of Tarboro, North Carolina. S&ME 
is currently assisting the County with environmental engineering services to meet 
reporting requirements for groundwater, surface water, and methane at the facility as 
required by the North Carolina Solid Waste Management Rules. 
 
Edgecombe County owns an approximate 45-acre tract to the east of the existing C&D 
Landfill.  Figure 1 shows the vicinity of the Edgecombe County Landfill site and the 
location of the subject 45-acre tract.  This tract is currently being used by Edgecombe 
County as a source of cover soils for the landfill.  Edgecombe County requested that 
S&ME delineate the extent of wetlands on the property and evaluate the remaining soils 
on site for use as cover borrow and to estimate the approximate volume of such soils.  
S&ME developed a proposed Scope of Work to address Edgecombe County’s request, 
which was submitted to Edgecombe County in our proposal P3745-05V, dated September 
2, 2005. 
 
Edgecombe County provided to S&ME an orthographic aerial photograph of the subject 
site and a site topographic map based on that photography.  This photograph and map 
were produced by GeoData Corporation of Zebulon, North Carolina.  The aerial 
photograph was flown on February 5, 2007.  This mapping has been used as a basemap 
for our attached Figures 2 through 5.  The site features and elevations shown on this 
mapping have been used as the basis of our wetlands delineations and borrow soil 
estimates. 
 
In order to evaluate the usefulness of the site for use as a borrow soil source, it was 
necessary to perform many of the property tasks in sequence, rather than concurrently.  
The wetland areas and floodplains for Jerry’s Creek and the Tar River were first 
evaluated and mapped to locate those protected areas where clearing and excavation 
activities could not encroach.  After the protected areas were mapped and confirmed by 
the US Army Corps of Engineers (USACE), the approximate limits of the borrow areas 
were defined and the test pits were excavated.  Samples were selected for laboratory 
testing for evaluation of the primary soil units.  The site was then flown for aerial 
photography and the site map produced.  The location and elevation of the test pits were 
surveyed.  Once these work tasks were completed, the data were evaluated and this report 
produced. 

1.2 Objective 
The objective of the Scope of Services described in this report includes the delineation of 
jurisdictional wetlands on the 45-acre tract and a description and general inventory of 
borrow soils on the property available for use as cover soils for the C&D Landfill.  The 
wetlands delineation portion of the project included review of available mapping of 
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jurisdictional wetlands for the property, walking the property to identify and flag the limits 
of these wetlands, co-ordination with Edgecombe County’s surveyor to produce a site map 
showing these areas and an on-site meeting with representatives of the USAC to obtain their 
concurrence with these delineations.  The objective of the borrow study was to identify the 
primary soil types available for borrow soils on the property by the use of test pits, an 
evaluation of the primary soil types identified through the use of physical laboratory testing, 
and an approximation of the available volume of such cover soils on the property based on 
topography and the findings at the test pits. 

2. JURISDICTIONAL DELINEATION, VERIFICATION AND 
SURVEY COORDINATION 

Waters of the U.S., which include wetlands, are regulated by the USACE through Section 
404 of the Clean Water Act, and by the North Carolina Division of Water Quality (DWQ) 
through Section 401 of the Clean Water Act.  The term waters of the U.S. refers to waters 
which are currently used, or were used in the past, or may be susceptible to use in 
interstate or foreign commerce, including waters which are subject to the ebb and flow of 
the tide as well as all other waters such as intrastate lakes, rivers, streams (including 
intermittent streams), or natural ponds that the use, degradation or destruction of which 
could affect interstate or foreign commerce.  The term wetlands refers to those areas that 
are inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions. 

2.1 Background Research 
S&ME reviewed selected maps of the subject site and documents that regulatory agencies 
use to indicate the presence or absence of jurisdictional features, which included a USGS 
Topographic Map, NRCS Soils Map, Aerial Imagery, and a National Wetland Inventory 
Map (NWI).  These documents are included in Appendix II. 
 

2.2 Jurisdictional Stream/Wetland Delineation 
S&ME staff flagged wetland and stream boundaries in accordance with the protocols set 
forth in the 1987 USACE Wetlands Delineation Manual.  Indicators (e.g., vegetation, 
hydrology, soils) were used to locate the boundaries of jurisdictional streams and wetland 
within the site boundary.  The site boundary is identified on Figure 3. 
 
The delineation identified areas that appeared to have jurisdictional wetland status or 
appeared to be Waters of the U.S.  In general, these features included the eastern side of the 
floodplain of Jerry’s Creek, the stream banks of Jerry’s Creek located on the western portion 
of the site as it flows back across the central portion of the site in a northerly direction, a few 
wetland areas east of Jerry’s Creek, and a man-made water impoundment and ditch 
connected to the large wetland adjacent to the Tar River.  This large wetland on the east side 
of the site was also delineated. 
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2.3 Wetland/Stream Verification 
S&ME coordinated a site visit with USACE in order to obtain concurrence with our 
classification of the identified streams and jurisdictional status of identified wetlands on the 
subject property.  Mr. Jason Volker with S&ME met with Mr. Thomas Brown with the 
USACE at the above referenced site on November 21, 2006 to review our delineations. 
 
Based on the guidance provided by Mr. Brown on November 21, 2006, a portion of our 
preliminary wetland delineation was modified.  A revised map that indicated the 
approximate location and extent of the modification was emailed to Mr. Brown and Jamie 
Shern, also with USACE, on November 28, 2006.  The final delineated wetland areas and 
surface waters reviewed by Mr. Brown during our meeting are presented in Figure 3.  The 
GPS point locations (ID, northing, easting) are presented in Appendix I. 
 
At the time of our site meeting, Mr. Brown informed us that his office was not issuing 
jurisdictional determinations due to a recent Supreme Court case.  He did state that he could 
process wetland permit applications based on his assessment of our delineations. 

2.4 Path Forward  
Based on Mr. Brown’s comments, it appears that it would be prudent to move forward with 
borrow area activities based on the USACE verbal approval of the delineation to date.  
S&ME recommends the following guidelines during clearing/grubbing and excavation 
activities: 

 
• No disturbance of the 50-ft stream buffer as shown on the attached maps. 
• No disturbance of the wetland; recommend maintaining an approximately 10-ft 

setback from the wetland boundary line with vegetation. 
• Maintain an approximately 20-ft setback from the wetland boundary line with 

excavations of more than 3 feet deep to prevent drainage effects on the wetland. 
 

The USACE is now issuing formal written documents related to jurisdictional 
determinations, but has a large backlog to process.  It is now common practice that USACE 
will sign a surveyed site plat showing the wetland boundaries that will lock the delineation 
for a period of five years. 

3. LIMITED GEOTECHNICAL EVALUATION 

3.1 Test Pits/Exploration Activities 
As shown on Figure 2, the subject site is approximately 45 acres in size and is rectangular 
in shape.  The western end of the property borders Road 1601, across from the landfill 
site.  This end of the property is used as a transfer and drop-off station.  To the east of the 
drop-off station is Jerry’s Creek.  Borrow Area No. 1 is located across Jerry’s Creek from 
the drop-off station.  Jerry’s Creek in this area flows to the southeast but once off-site; it 
turns to the northeast and once again crosses the subject site.  Borrow Area No. 2 is 
located to the east of this second leg of Jerry’s Creek.  Farther to the east of Borrow Area 
No. 2 is a relative lowland area with wetlands and the Tar River forming the eastern 
boundary of the property. 
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On September 13, 2006, a representative of S&ME visited the site to explore the borrow 
areas by means of test pits.  Edgecombe County Landfill provided a backhoe and 
operator for the test pit excavation.  Test pits TP-1 through TP-5 were excavated in 
Borrow Area No. 2 and test pits TP-6 through TP-8 were excavated in Borrow Area No. 
1 on that date.  Our personnel returned to the site on October 12, 2006 to perform 
additional test pits in Borrow Area No. 1 (TP-9 through TP-11). 
 
The method used for the test pit excavation was to remove the soil from the test pit by 
means of the backhoe and to examine the soils in the exposed side of the excavation.  As 
the test pits became deeper, the soils in the backhoe bucket were examined.  The 
thickness and depth of the soil units was logged from the ground surface.  Moisture 
conditions such as wetness, seepage and water bearing zones were noted.  The depth of 
excavation of the test pits in most cases was limited by caving due to water conditions in 
the test pit.  The logs of the test pits are included in Appendix III. 
 
Representative soil samples were collected for laboratory testing.  The collected samples 
were returned to S&ME’s physical properties soil testing laboratory in Raleigh, North 
Carolina.  In the laboratory, the soil samples were classified according to the Unified Soil 
Classification System (USCS) and tested for grain size analysis (sieve), natural moisture 
content, and Atterberg Limits.  The results of the laboratory testing are included in 
Appendix IV and are summarized on Table 1. 

3.2 Soil Conditions 
Based on the test pit logs, several primary soil types were described in the test pits.  The 
upper few feet of soil at most of the test pits consisted of orange, tan and brown fine or 
medium to fine sand with minor amounts of silt and clay.  At some locations in the 
Borrow Area No. 1 area, the upper soils appeared as an orange to gray sandy clay.  With 
depth, a gray medium to fine sand with shells was observed.  Where water conditions 
allowed excavation through this gray sandy layer, the underlying soils were described as 
dark gray medium sand with shells. 
 
The results of the laboratory testing indicate that the soils in the borrow areas are more 
consistent than they appear on the test pit logs.  These results indicate that there are two 
primary soil types encountered, with one being predominant with each of the two borrow 
areas.  Within each borrow area, the variables in soil lithology appear to be color, the 
presence of shells and soil moisture. 
 
Test pits TP-6 through TP-11 were excavated within Borrow Area No. 1.  Soil samples 
were collected for testing from test pits TP-6, TP-8 and TP-10.  The test results indicate a 
relatively uniform soil in this area consisting of tan, orange, brown and gray silty and/or 
clayey fine to medium sand.  The percent of fines (silts and clays) varies in the samples 
from about 24% to 49%, with an average of 33 %.  The plasticity index, a measure of the 
relative plasticity of the soils, varied from 14% to 27%, averaging 21%.  Although the 
sieve analyses show that the soils are predominantly sand, the relatively high secondary 
percentages of fines give the soils some of the typical physical properties of silts and 
clays, such as increased plasticity and moisture content. 
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By comparison, the soils tested from Borrow Area No. 2 contain relatively few fines and 
have physical properties more typical of granular soils.  The soils in the test pits were 
described as orange and brown grading to gray medium to fine sand.  Below depths of 2.5 
to 5 feet below the surface, the sand was observed to contain shells and grade to a darker 
gray color.  These soil samples are classified as a medium to fine sand with a fines 
content ranging between 5% and 13%, averaging about 7%.  The plasticity index ranges 
between non-plastic to 3%. 
 
Based on the laboratory testing of the representative soil samples collected from the 
exploratory test pits, the soils in both Borrow Area No. 1 and Borrow Area No. 2 are 
generally suitable for use as cover soils for the C&D Landfill.  The laboratory testing 
indicates that the soils within either borrow area are reasonably consistent within the 
borrow area but that there are some lithologic differences between the soils in the two 
areas.  Since both borrow areas are currently in use, actual experience with the excavation 
and use of these soils is likely the best guide to the ongoing use of these materials.  
However, the results of the laboratory testing may be useful in maximizing the productive 
use of these soils, particularly in longer term planning for cover soil volumes and landfill 
closure. 
 
The soils within Borrow Area No. 2 consist largely of medium to fine sand with 
relatively few fines (silts and clays).  Because of the low fines content, these soils should 
drain effectively and are not expected to be very moisture sensitive.  Therefore, these 
soils should be relatively more manageable to spread and compact over a wider range of 
soil moisture contents.  However, also because of the low fines content, these soils will 
not be very effective in limiting water infiltration.  Therefore, the soils from Borrow Area 
No. 2 will generally be more suitable for use as intermediate cover rather than final 
cover.  These soils should also be more workable during wet weather conditions. 
 
The soils in Borrow Area No. 1 contain relatively more fines than those from Borrow 
Area No. 2.  Although still composed largely of sand, the fines content is high enough 
that these soils will exhibit many of the properties of finer grained soils.  These soils may 
be more difficult to spread and compact during wet weather conditions.  Although these 
soils are also suitable for use as intermediate cover, they should be less water 
transmissive than the soils from Borrow Area No. 2 and therefore more useful as final 
cover and cap construction.  If borrow soil volumes allow, soils in the more clayey areas 
of Borrow Area No. 1 should be reserved for potential use as final cover soils.  
Additional laboratory testing should be performed on these soils for compactive and 
water transmissive properties to further evaluate their use for final cover and cap 
construction. 

3.3 Groundwater Conditions 
Groundwater was found at the test pit locations and varied within a few feet to several 
feet below existing ground surface throughout both borrow areas.  This groundwater 
appears to be related to the infiltration of precipitation into the soils from the surface, 
making this a groundwater recharge area.  The groundwater is somewhat mounded in the 
borrow areas, reflecting the balance between the rate of this infiltration and the rate at 
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which the water can drain away through the soils.  Due to this mounding of groundwater 
at higher elevations than those wetland areas to the east and west of the borrow areas, the 
use of ditching should be effective in lowering groundwater levels in the borrow areas, 
increasing the volume of practically available borrow soils. 
 
In Borrow Area No. 1, the groundwater was found in the test pits ranged from one foot to 
more than six feet below the ground surface.  The elevation of the water varied 
substantially across this area, ranging between Elevation 35 feet to Elevation 46 feet.  
The elevation of the water appeared to vary with the topography and the distance from 
given locations to open drainage (groundwater discharge) areas.  Water levels in Borrow 
Area No. 2 reflected the nature of the soils in that area.  These soils appear to drain more 
effectively than the soils in Borrow Area No. 1, producing a more uniform groundwater 
level ranging between Elevation 33 feet and Elevation 35 feet.  The groundwater levels 
can be expected to vary over time, depending on precipitation rates and patterns. 
 
There are lower surrounding areas to the east and west of both borrow areas.  Borrow 
Area No. 1 is located within a bend of Jerry’s Creek and can drain to the floodplain to 
both the east and west.  Borrow Area No. 2 is located between Jerry’s Creek to the west 
and the Tar River to the east. 

3.4 Borrow Soil Quantity Estimate 
The projected volume of borrow soils available from each borrow area was estimated 
under two scenarios.  The first scenario is “Limited Draining/Ditching”, and was 
calculated based on recorded existing groundwater elevations and topography with little 
or no dewatering of the borrow areas.  The second scenario is the “Extensive 
Drainage/Ditching” using the maximum effective use of dewatering efforts for the 
borrow areas.  Surface elevations at the time of the GeoData survey (February 5, 2007) 
and water elevations in the test pits at the time of excavation were used for both 
scenarios.  Under both scenarios, the maximum depth of excavation was projected as 
being one (1) foot over the projected groundwater elevations for the traffickability of 
earthmoving equipment.  Depending on soil and groundwater conditions and the actual 
equipment used, the actual depth of excavation relative to the water levels may vary.  
 
For the calculation of borrow soil volumes, Borrow Area No. 1 has been divided into two 
sub-areas (A & B) based on groundwater elevations, as illustrated on Figure 4.  For the 
first scenario (excavation without dewatering), the projected available borrow soil 
volume has been calculated based on a limit of excavation to approximately Elevation 40 
in Sub-Area A and Elevation 38 in Sub-Area B.  The projected volume of available soils 
in Borrow Area No. 1 under this scenario is 200,000 cubic yards.  Due to the fines 
content of soils in this area, some limited ditching and trenching for drainage may be 
necessary to achieve these volumes under Scenario 1.  Under the second scenario with 
the maximum practical use of dewatering, we have estimated that the groundwater may 
be effectively lowered by more extensive ditching and trenching by an average of about 
two feet.  Using a depth of excavation for Sub-Area A to Elevation 38 and to Elevation 
36 for Sub-Area B and enlarging those areas as shown on Figure 4, we estimate that 
about 275,000 cubic yards of soil would be available for use. 
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As previously discussed, the observed water levels in the test pits in Borrow Area No. 2 
ranged between Elevation 33 and Elevation 35 feet.  Therefore, we used an average 
excavation depth to site Elevation 35 (average elevation 34 plus 1 foot buffer) to 
calculate the approximate volume of soils available under Scenario 1.  Using this base 
elevation and the area shown on Figure 5, we estimate that approximately 40,000 cubic 
yards may be available for use from Borrow Area No. 2.  Drainage and ditching can 
likely be used in this area also to lower groundwater levels by about two feet.  By the use 
of effective site drainage, we estimate that the excavation of soils to about site Elevation 
33 can be used.  The calculated volume of borrow soils from Borrow Area No. 2 under 
Scenario 2 will be about 80,000 cubic yards. 
 

Summary of Estimated Available Soil Volumes 

 Scenario 1: Limited 
Drainage/Ditching 

Scenario 2: Extensive 
Drainage/Ditching 

Borrow Area No. 1 200,000 275,000 
Borrow Area No. 2 40,000 80,000 
Totals 240,000 355,000 
Note:  All Values in Cubic Yards of In-Place Volume 

4. LIMITATIONS 
The purpose of this study has been to evaluate the nature of available soils on the subject 
tract relative to their suitability for use as intermediate and final cover for the Edgecombe 
County C&D landfill and to develop an approximation of the volume of suitable soils 
available for those purposes.  The methods used to address these issues have included a 
delineation of wetlands, riparian buffer and floodplain portions of the property that are 
not suitable as a borrow source and to evaluate two portions of the remaining property as 
a source of these borrow materials.  The nature and extent of the soils in these two areas 
have been evaluated by the use of widely-spaced test pits and the collection of a limited 
number of soil samples for laboratory physical testing.  The variations in soil and 
groundwater conditions within these borrow areas are assumed to be reasonably 
represented by the conditions observed at these test pits.  The volume estimates are based 
on similar conditions as those observed and the effectiveness of measures to drain and 
lower groundwater levels.  The volumes described represent the volumes of undisturbed 
soils in-place and some volume shrinkage of soil volumes due to spreading and 
compaction may be expected. 
 
Portions of the two borrow areas on the subject property are currently being used for the 
staging and storage of white good and other wastes.  Other portions of the property may 
be used by landfill personnel for other purposes.  At least one large concrete storage pad 
exists in Borrow Area No. 1.  No allowances for these current uses have been made in 
our borrow volume estimates and it is assumed that these current uses will ultimately be 
moved or ceased so that the soils in these areas are available for borrow soil. 
 
This report is solely intended for the use of Edgecombe County for its C&D landfill.  No 
other use is authorized by S&ME, Inc. 
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SAMPLE 
NUMBER

Lab 
USCS 

Symbol
Silt and 
Clay% % Sand % Gravel

Liquid 
Limit

Plastic 
Limit

Plasticity 
Index

TP-2 1.0 Brown SAND with Silt SP 4.8 95.1 0.1 9.0 -- -- --

TP-2 4.0 Tan Silty SAND SM 4.8 95.1 0.1 9.0 18 15 3

TP-3 5.0 Olive-Brown Silty SAND SM 12.6 86.9 0.5 19.9 22 19 3

TP-4 7.5 Olive-Brown Silty SAND SM 6.9 89.3 3.8 26.3 18 17 1

TP-6 6.0 Tan-Brown Clayey SAND SC 23.5 76.5 0 16.3 30 16 14

TP-8 1.0 Olive-Gray Clayey SAND SC 36.9 63.1 0 38.2 51 24 27

TP-10 2.0 Olive Silty SAND SM 48.7 51.3 0 46.2 60 39 21

TP-10 4.0 Orange Red Silty SAND SM 24.8 71.1 4.1 33.8 53 30 23
Notes:

1) ft. bgs.= Depth in feet below ground surface
2) Classification is based on visual analysis and/or Atterberg limits test results
3) Grain size analysis laboratory data are included in the report appendix.
4) -- = No data or parameter not collected

S&ME Project No. 1040-01-545G

Table 1

Summary of Laboratory Test Results
Edgecombe County Landfill - Soil Borrow Areas

Tarboro, North Carolina

Atterberg Limits

VISUAL SOIL 
DESCRIPTION (2)

SAMPLE 
DEPTH   

(ft-bgs) (1)

Laboratory Grain Size Analysis (3)

Natural 
Moisture 

Content %

jmoody
Text Box



 

APPENDIX I 
(GPS POINT LOCATIONS) 

I 

jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



Permit Application (Permit #33-01) August 2014  
Edgecombe County C&D Landfill, Tarboro, NC S&ME Project No. 1054-13-277A 

 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX II-E 
 

Stormwater Calculations 
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HY-8 Analysis Results

Culvert Summary Table - SB-1

Culvert Crossing: SB-1

Total 

Dischar

ge (cfs)

Culvert 

Dischar

ge (cfs)

Headwa

ter 

Elevatio

n (ft)

Inlet 

Control 

Depth(ft)

Outlet 

Control 

Depth(ft)

Flow 

Type

Normal 

Depth 

(ft)

Critical 

Depth 

(ft)

Outlet 

Depth 

(ft)

Tailwate

r Depth 

(ft)

Outlet 

Velocity 

(ft/s)

Tailwate

r 

Velocity 

(ft/s)

1.00 1.00 40.50 0.50 0.00 1-S2n 0.30 0.37 0.30 0.22 3.97 0.98

2.38 2.38 40.80 0.80 0.00 1-S2n 0.46 0.58 0.46 0.36 5.12 1.30

3.75 3.75 41.04 1.04 0.00 1-S2n 0.59 0.74 0.59 0.46 5.78 1.50

5.13 5.13 41.25 1.25 0.05 1-S2n 0.70 0.87 0.71 0.55 6.24 1.65

6.50 6.50 41.44 1.44 0.12 1-S2n 0.81 0.98 0.81 0.62 6.63 1.77

7.88 7.88 41.65 1.65 0.19 5-S2n 0.92 1.08 0.92 0.69 6.95 1.88

9.25 9.25 41.88 1.88 0.25 5-S2n 1.03 1.17 1.03 0.75 7.18 1.96

10.58 10.58 42.13 2.13 0.31 5-S2n 1.15 1.24 1.15 0.81 7.29 2.04

12.00 12.00 42.44 2.44 2.31 2-M2c 1.33 1.31 1.31 0.86 7.37 2.11

13.38 13.38 42.77 2.77 2.68 7-M2c 1.50 1.37 1.37 0.91 7.89 2.18

14.75 14.75 43.13 3.13 3.12 7-M2c 1.50 1.43 1.43 0.96 8.55 2.24
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HY-8 Energy Dissipation Report

External Energy Dissipator

Parameter Value Units

Select Culvert and Flow

Crossing SB-1

Culvert SB-1

Flow 14.75 cfs

Culvert Data

Culvert Width 1.5 ft

Culvert Height 1.5 ft

Outlet Depth 1.43 ft

Outlet Velocity 8.55 ft/s

Froude Number 1.26

Tailwater Depth 0.96 ft

Tailwater Velocity 2.24 ft/s

Tailwater Slope (SO) 0.0100

External Dissipator Data

External Dissipator Category Streambed Level Structures

External Dissipator Type Riprap Basin

Restrictions

Froude Number <3

Input Data

Condition to be used to Compute 

Basin Outlet Velocity

Envelope Curve

D50 of the Riprap Mixture

Note: Minimum HS/D50 = 2 is Obtained if 

D50 = 0.231 ft

D50 of the Riprap Mixture 0.472 ft

DMax of the Riprap Mixture 1.000 ft

Results

Brink Depth 1.431 ft

Brink Velocity 8.552 ft/s

Depth (YE) 0.929 ft

Riprap Thickness 1.500 ft

Riprap Foreslope 2.0000 ft

Check HS/D50

Note: OK if HS/D50 > 2.0

HS/D50 0.000

HS/D50 Check HS/D50 is NOT OK

Check HS/D50

Note: OK if 0.1 < D50/YE < 0.7

Check D50/YE 0.508

D50/YE Check D50/YE is OK

Basin Length (LB) 6.000 ft

Basin Width 5.500 ft

Apron Length 1.500 ft

Pool Length 4.500 ft

Pool Depth (HS) 0.000 ft

TW/YE 1.031

Tailwater Depth (TW) 0.957 ft

Average Velocity with TW 2.078 ft/s
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Critical Depth (Yc) 0.565 ft

Average Velocity with Yc 3.939 ft/s

Downstream Riprap for High TW

Distance: 1 LB

Velocity 7.793 ft/s

Size 0.396 ft

Distance: 2 LB

Velocity 6.066 ft/s

Size 0.240 ft

Distance: 3 LB

Velocity 4.274 ft/s

Size 0.119 ft

Distance: 4 LB

Velocity 3.199 ft/s

Size 0.067 ft
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HY-8 Analysis Results

Culvert Summary Table - SB-2

Culvert Crossing: SB-2

Total 

Dischar

ge (cfs)

Culvert 

Dischar

ge (cfs)

Headwa

ter 

Elevatio

n (ft)

Inlet 

Control 

Depth(ft)

Outlet 

Control 

Depth(ft)

Flow 

Type

Normal 

Depth 

(ft)

Critical 

Depth 

(ft)

Outlet 

Depth 

(ft)

Tailwate

r Depth 

(ft)

Outlet 

Velocity 

(ft/s)

Tailwate

r 

Velocity 

(ft/s)

1.00 1.00 46.46 0.46 0.00 1-S2n 0.26 0.33 0.26 0.22 3.99 0.98

5.52 5.52 47.15 1.15 0.07 1-S2n 0.64 0.83 0.65 0.57 6.28 1.69

10.04 10.04 47.62 1.62 0.28 1-S2n 0.89 1.13 0.89 0.78 7.39 2.01

14.55 14.55 48.04 2.04 0.45 5-S2n 1.11 1.37 1.11 0.95 8.12 2.23

19.07 19.07 48.51 2.51 0.59 5-S2n 1.33 1.57 1.33 1.09 8.60 2.41

23.59 23.59 49.10 3.10 0.71 5-S2n 1.58 1.71 1.58 1.21 8.87 2.55

28.11 28.11 49.80 3.80 3.54 7-M2c 2.00 1.84 1.84 1.32 9.25 2.67

32.63 32.63 50.61 4.61 4.39 7-M2c 2.00 1.98 1.98 1.42 10.45 2.78

33.12 33.12 50.70 4.70 4.48 7-M2c 2.00 1.99 1.99 1.43 10.57 2.79

41.66 41.66 52.59 6.59 6.21 5-S2n 2.00 2.00 2.00 1.60 13.26 2.96

46.18 45.06 53.54 7.54 7.01 5-S2n 2.00 2.00 2.00 1.68 14.34 3.05
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HY-8 Energy Dissipation Report

External Energy Dissipator

Parameter Value Units

Select Culvert and Flow

Crossing SB-2

Culvert SB-2

Flow 46.18 cfs

Culvert Data

Culvert Width 2.0 ft

Culvert Height 2.0 ft

Outlet Depth 2.00 ft

Outlet Velocity 14.34 ft/s

Froude Number 1.79

Tailwater Depth 1.68 ft

Tailwater Velocity 3.05 ft/s

Tailwater Slope (SO) 0.0100

External Dissipator Data

External Dissipator Category Streambed Level Structures

External Dissipator Type Riprap Basin

Restrictions

Froude Number <3

Input Data

Condition to be used to Compute 

Basin Outlet Velocity

Envelope Curve

D50 of the Riprap Mixture

Note: Minimum HS/D50 = 2 is Obtained if 

D50 = 0.505 ft

D50 of the Riprap Mixture 0.472 ft

DMax of the Riprap Mixture 1.000 ft

Results

Brink Depth 2.000 ft

Brink Velocity 14.342 ft/s

Depth (YE) 1.253 ft

Riprap Thickness 1.500 ft

Riprap Foreslope 2.0000 ft

Check HS/D50

Note: OK if HS/D50 > 2.0

HS/D50 2.448

HS/D50 Check HS/D50 is OK

Check HS/D50

Note: OK if 0.1 < D50/YE < 0.7

Check D50/YE 0.377

D50/YE Check D50/YE is OK

Basin Length (LB) 17.334 ft

Basin Width 13.556 ft

Apron Length 5.778 ft

Pool Length 11.556 ft

Pool Depth (HS) 1.156 ft

TW/YE 1.339

Tailwater Depth (TW) 1.678 ft

Average Velocity with TW 1.588 ft/s
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Critical Depth (Yc) 0.677 ft

Average Velocity with Yc 4.466 ft/s

Downstream Riprap for High TW

Distance: 1 LB

Velocity 9.663 ft/s

Size 0.609 ft

Distance: 2 LB

Velocity 5.009 ft/s

Size 0.164 ft

Distance: 3 LB

Velocity 3.330 ft/s

Size 0.072 ft

Distance: 4 LB

Velocity 2.492 ft/s

Size 0.040 ft
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HY-8 Analysis Results

Culvert Summary Table - SB-3

Culvert Crossing: SB-3

Total 

Dischar

ge (cfs)

Culvert 

Dischar

ge (cfs)

Headwa

ter 

Elevatio

n (ft)

Inlet 

Control 

Depth(ft)

Outlet 

Control 

Depth(ft)

Flow 

Type

Normal 

Depth 

(ft)

Critical 

Depth 

(ft)

Outlet 

Depth 

(ft)

Tailwate

r Depth 

(ft)

Outlet 

Velocity 

(ft/s)

Tailwate

r 

Velocity 

(ft/s)

1.00 1.00 48.82 0.32 0.00 1-S2n 0.15 0.25 0.16 0.15 2.82 0.80

11.64 11.64 49.90 1.40 0.12 1-S2n 0.76 1.03 0.76 0.62 7.48 1.90

22.29 22.29 50.51 2.01 0.39 1-S2n 1.07 1.44 1.08 0.89 8.88 2.34

32.93 32.93 51.01 2.51 0.61 1-S2n 1.31 1.77 1.43 1.11 8.94 2.63

43.58 43.58 51.45 2.95 0.78 1-S2n 1.53 2.05 1.67 1.28 9.58 2.86

54.22 54.22 51.87 3.37 0.94 1-S2n 1.74 2.30 1.91 1.44 10.13 3.05

64.86 64.86 52.32 3.82 1.08 5-S2n 1.94 2.52 2.12 1.58 10.65 3.21

75.51 75.51 52.81 4.31 1.22 5-S2n 2.14 2.71 2.33 1.72 11.11 3.35

77.06 77.06 52.89 4.39 1.23 5-S2n 2.17 2.74 2.36 1.73 11.18 3.37

96.80 96.80 54.00 5.50 1.45 5-S2n 2.57 3.01 2.73 1.95 12.06 3.59

107.44 107.44 54.70 6.20 1.55 5-S2n 2.82 3.14 2.97 2.05 12.40 3.69
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HY-8 Energy Dissipation Report

External Energy Dissipator

Parameter Value Units

Select Culvert and Flow

Crossing SB-3

Culvert SB-3

Flow 107.44 cfs

Culvert Data

Culvert Width 3.5 ft

Culvert Height 3.5 ft

Outlet Depth 2.97 ft

Outlet Velocity 12.40 ft/s

Froude Number 1.27

Tailwater Depth 2.05 ft

Tailwater Velocity 3.69 ft/s

Tailwater Slope (SO) 0.0100

External Dissipator Data

External Dissipator Category Streambed Level Structures

External Dissipator Type Riprap Basin

Restrictions

Froude Number <3

Input Data

Condition to be used to Compute 

Basin Outlet Velocity

Envelope Curve

D50 of the Riprap Mixture

Note: Minimum HS/D50 = 2 is Obtained if 

D50 = 0.507 ft

D50 of the Riprap Mixture 0.472 ft

DMax of the Riprap Mixture 1.000 ft

Results

Brink Depth 2.966 ft

Brink Velocity 12.402 ft/s

Depth (YE) 2.081 ft

Riprap Thickness 1.500 ft

Riprap Foreslope 2.0000 ft

Check HS/D50

Note: OK if HS/D50 > 2.0

HS/D50 2.644

HS/D50 Check HS/D50 is OK

Check HS/D50

Note: OK if 0.1 < D50/YE < 0.7

Check D50/YE 0.227

D50/YE Check D50/YE is OK

Basin Length (LB) 18.720 ft

Basin Width 15.980 ft

Apron Length 6.240 ft

Pool Length 12.480 ft

Pool Depth (HS) 1.248 ft

TW/YE 0.987

Tailwater Depth (TW) 2.054 ft

Average Velocity with TW 2.605 ft/s
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Critical Depth (Yc) 1.069 ft

Average Velocity with Yc 5.547 ft/s

Downstream Riprap for High TW

Distance: 1 LB

Velocity 10.451 ft/s

Size 0.712 ft

Distance: 2 LB

Velocity 6.682 ft/s

Size 0.291 ft

Distance: 3 LB

Velocity 4.441 ft/s

Size 0.129 ft

Distance: 4 LB

Velocity 3.324 ft/s

Size 0.072 ft

jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box





jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



 
JOB NO. 1054-07-242 
SHEET 
NO. 1 / 3 

 DATE 3/27/09 

JOB NAME Edgecombe County Landfill – Erosion and Sediment Control Plan COMPUTED BY JMB 

SUBJECT Riser Anti-flotation Block Sizing CHECKED BY  
 

OBJECTIVE  
Determine foundation size to effectively function as an anti-flotation block for sediment basin riser structures 
during normal operation conditions. 
 
DEFINITION OF TERMS 
 
ELr. = riser crest elevation (ft) 
ELafb = elevation of top of anti-flotation block (ft) 
FS = Flotation Factor of Safety (unitless) 
H = height of riser (ft) 
D = diameter of riser (ft) 
LAB = length of anti-flotation block (ft) 
HAB = height of anti-flotation block (ft) 
Uriser = uplift force on riser (lb) 
WAB = weight of anti-flotation block (lb) 
Wr = weight of hollow riser (lb) 
WT = Total weight of riser and block (lb) 
γw = unit weight of water (lb/ft3) 
γc = unit weight of concrete (lb/ft3) 
 
GIVEN 
Design for operating conditions at riser crest FS  - NCDENR Erosion and Sediment Control Planning 

Design Manual 
1.1≥

Sediment Basin 1 
 ELr = 44 ft             
 ELafb = 40 ft             
 D = 2 ft 
Sediment Basin 2 
 ELr = 616.5 ft             
 ELafb = 613.0 ft             
 D = 3 ft 
Sediment Basin 3 
 ELr = 616.5 ft             
 ELafb = 613.0 ft             
 D = 4.5 ft 
H = ELr – ELafb     
γw = 62.4 lb/ft3 

γc = 150 lb/ft3 

 
 
 

jmoody
Text Box



 
JOB NO. 1054-07-242 
SHEET 
NO. 2 / 3 

 DATE 3/27/09 

JOB NAME Edgecombe County Landfill – Erosion and Sediment Control Plan COMPUTED BY JMB 

SUBJECT Riser Anti-flotation Block Sizing CHECKED BY  
 

ASSUMPTIONS 
 

• Assume entire riser is submerged, thus H = Hsub. 
• Assume HAB = 1 foot for SB-1 and SB-2 and 1.5 feet for SB-3. 
• Assume LAB = D + 2 feet for initial calcs. 

 
CALCULATIONS  
Sediment Basin 1 
  

1. Determine the weight of the proposed anti-flotation block: 
 

lbsftlbsftftftW

HLW

AB

cABABAB

400,2)/150()1)22((

)()(
32

2

=××+=

××= γ
 

 
2. Determine the total uplift force acting on the riser ↑ : 
 

↑=××++××=

××+××=

lbsftlbsftftftftlbsftftU

HLHDU

Riser

WABABwRiser

783,1)/4.62(1)22()/4.62(4)4/)2((

)()()4/(
3232

22

π

γγπ
 

 
3. Determine the Flotation Factor of Safety 1.1≥  for normal operation conditions 

 

 35.1
783,1
400,2

===
lbs
lbs

U
WFS

Riser

AB  [Ref. 1] 

 
Sediment Basin 2 
  

4. Determine the weight of the proposed anti-flotation block: 
 

lbsftlbsftftftW

HLW

AB

cABABAB

750,3)/150()1)23((

)()(
32

2

=××+=

××= γ
 

 
5. Determine the total uplift force acting on the riser ↑ : 
 

↑=××++××=

××+××=

lbsftlbsftftftftlbsftftU

HLHDU

Riser

WABABwRiser

104,3)/4.62(1)23()/4.62(5.3)4/)3((

)()()4/(
3232

22

π

γγπ
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JOB NO. 1054-07-242 
SHEET 
NO. 3 / 3 

 DATE 3/27/09 

JOB NAME Edgecombe County Landfill – Erosion and Sediment Control Plan COMPUTED BY JMB 

SUBJECT Riser Anti-flotation Block Sizing CHECKED BY  
 

6. Determine the Flotation Factor of Safety 1.1≥  for normal operation conditions 
 

 21.1
104,3
750,3

===
lbs
lbs

U
WFS

Riser

AB  [Ref. 1] 

 
Sediment Basin 3 
  

7. Determine the weight of the proposed anti-flotation block: 
 

lbsftlbsftftftW

HLW

AB

cABABAB

506,9)/150()5.1)25.4((

)()(
32

2

=××+=

××= γ
 

 
8. Determine the total uplift force acting on the riser ↑ : 
 

↑=××++××=

××+××=

lbsftlbsftftftftlbsftftU

HLHDU

Riser

WABABwRiser

428,7)/4.62(5.1)25.4()/4.62(5.3)4/)5.4((

)()()4/(
3232

22

π

γγπ
 

 
9. Determine the Flotation Factor of Safety 1.1≥  for normal operation conditions 

 

 28.1
428,7
506,9

===
lbs
lbs

U
WFS

Riser

AB  [Ref. 1] 
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PROJECT NO. 1054-07-242 

SHEET NO. 1 / 4 

 DATE March 30, 2009 

JOB NAME Edgecombe County C&D Landfill COMPUTED BY JMB 

SUBJECT Borrow Area Erosion Control CHECKED BY  
 
OBJECTIVE: Based on a 25 yr design storm: 
 1.  Design skimmer sediment basins for the borrow area. 

2.  Design corrugated metal pipe culverts to pass flows under the haul road in the borrow area. 
 
REFERENCE: 1. Erosion and Sediment Control Planning and Design Manual, NCDENR, June 1, 2006. 
  2. Edgecombe County C&D Landfill Closure Plan, S&ME, Inc., 2008. 
  3. CulvertMaster v. 3.1, Haestad Methods. 

4. PondPack v. 10.01, Haestad Methods. 
 
PARAMETERS: 
  Drainage Areas obtained from AutoCad drawings. 

  Use the 10-yr and 25-yr storms to obtain design flows. 

  Assume 100% disturbed area (bare earth) 

   

DESIGN:    

Calculate Flows (Q): 

 Use Rational Formula to determine Q 

  Q = c x i x A  c = Runoff Coefficient       [Ref. 1] 

     i = Rainfall Intensity Factor (in/hr) 

    A = Drainage Area (acres) 

c = 0.3 for drainage areas within borrow area; (Agricultural Lands:Bare Packed Soil, Rough) 

 (Ref. 1, Table 8.03b)  

 Determine Tc (Time of Concentration) 

  Assume minimum Tc = 5 minute 

 

 Determine i 

  Let i = 7.78 in/hr (Ref. 1, Figure 8.03c, 25yr storm, use Tc = 5 min to be conservative) for all areas 

Determine peak flow for each drainage area. 

Channel Data 
Drainage 

Area 
ID 

Area  
Total 

Q 
(cfs) 

DA1 2.56 5.98 
DA2a 3.19 7.44 
DA2b 0.83 1.95 
DA3a 2.17 5.07 
DA3b 0.73 1.70 
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PROJECT NO. 1054-07-242 

SHEET NO. 2 / 4 

 DATE March 30, 2009 

JOB NAME Edgecombe County C&D Landfill COMPUTED BY JMB 

SUBJECT Borrow Area Erosion Control CHECKED BY  
 
Skimmer Sediment Basin SSB-1: 

 The minimum volume of the sediment basin should be 1,800 ft3/acre disturbed.    

 Areas contributing to existing sediment basin = 2.56 Acres 

Required Volume = 1,800 ft3/Ac x Drainage Area  

   = 1,800 ft3/Ac x 2.56 Ac  = 4,611 ft3 

 Volume Provided =  19,262 ft3  

 

 Skimmer Sizing: 

  From Faircloth Skimmer Sizing worksheet (attached)-  

  Skimmer Size = 3.0 inch 

  Orifice Diameter = 2.4 inch 

 

Required Surface Area (Ac) = 0.01 x Peak Inflow Rate (cfs) 

  QSED1, 10yr = (0.3 x 7.08 in/hr x 2.56 Acres) 

QSED1, 10yr = 5.44 cfs 

 Required Surface Area = 325 sq. ft. / cfs x 5.44 cfs = 1,769 ft2 

Size overflow spillway for 25 year peak discharge. 

 QSED1, 10yr = 5.44 cfs 

  QSED1, 25yr = 5.98 cfs 

Use 2’ deep trapezoidal emergency spillway – Bottom width 10’ at EL 31 

 

Skimmer Sediment Basin SSB-2: 

 The minimum volume of the sediment basin should be 1,800 ft3/acre disturbed.    

 Areas contributing to existing sediment basin = 4.03 Acres 

Required Volume = 1,800 ft3/Ac x Drainage Area  

   = 1,800 ft3/Ac x 4.03 Acres = 7,239 ft3 

 Volume Provided =  30,248 ft3  

 

 Skimmer Sizing: 

  From Faircloth Skimmer Sizing worksheet (attached)-  

  Skimmer Size = 4.0 inch 

  Orifice Diameter = 2.8 inch 
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PROJECT NO. 1054-07-242 

SHEET NO. 3 / 4 

 DATE March 30, 2009 

JOB NAME Edgecombe County C&D Landfill COMPUTED BY JMB 

SUBJECT Borrow Area Erosion Control CHECKED BY  
 
Skimmer Sediment Basin SSB-2 (cont’d): 

Required Surface Area (Ac) = 0.01 x Peak Inflow Rate (cfs) 

  QSED2, 10yr = (0.3 x 7.08 in/hr x 4.03 Acres) 

QSED2, 10yr = 8.54 cfs 

 Required Surface Area = 325 sq. ft. / cfs x 8.54 cfs = 2,777 ft2 

Size overflow spillway for 25 year peak discharge. 

 QSED2, 10yr = 8.54 cfs 

  QSED2, 25yr = 9.39 cfs 

Use 2’ deep trapezoidal emergency spillway – Bottom width 10’ at EL 31 

 

Skimmer Sediment Basin SSB-3: 

 The minimum volume of the sediment basin should be 1,800 ft3/acre disturbed.    

 Areas contributing to existing sediment basin = 2.90 Acres 

Required Volume = 1,800 ft3/Ac x Drainage Area  

   = 1,800 ft3/Ac x 2.90 Ac  = 5,215 ft3 

 Volume Provided =  28,792 ft3  

 

 Skimmer Sizing: 

  From Faircloth Skimmer Sizing worksheet (attached)-  

  Skimmer Size = 3.0 inch 

  Orifice Diameter = 3.0 inch 

 

Required Surface Area (Ac) = 0.01 x Peak Inflow Rate (cfs) 

  QSED1, 10yr = (0.3 x 7.08 in/hr x 2.90 Acres) 

QSED1, 10yr = 6.15 cfs 

 Required Surface Area = 325 sq. ft. / cfs x 6.15 cfs = 2,000 ft2 

Size overflow spillway for 25 year peak discharge. 

 QSED1, 10yr = 6.15 cfs 

  QSED1, 25yr = 6.76 cfs 

Use 2’ deep trapezoidal emergency spillway – Bottom width 10’ at EL 32 

 

Culvert Sizing: 

The maximum flow passing through either of the two culverts is 7.44 cfs for the 25 year storm event.  For a 50-foot long 

corrugated metal pipe culvert 18 inches in diameter, the required headwater elevation is 1.1 feet.  Use an 18-inch diameter 

corrugated metal pipe culvert for both crossings. 
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PROJECT NO. 1054-07-242 

SHEET NO. 4 / 4 

 DATE March 30, 2009 

JOB NAME Edgecombe County C&D Landfill COMPUTED BY JMB 

SUBJECT Borrow Area Erosion Control CHECKED BY  
 
Riprap Apron Sizing: 

All skimmer pipes are smaller than the minimum size for riprap apron sizing charts which is 12 inches.  The riprap aprons 

will be sized to the minimum apron size, with a length of 6 feet, a width at the pipe outlet of 3 feet, a length at the end of the 

apron of 9 feet, and using NCDOT Class A riprap with a d50 of 4 inches. 
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Determining the Skimmer Size 
and the Required Orifice 

 for the 
Faircloth Skimmer® Surface Drain 

November 2007 
 

Important note:  The orifice sizing chart in the Pennsylvania Erosion 
Control Manual and reproduced in the North Carolina Design Manual 
DOES NOT APPLY to our skimmers.  It will give the wrong size orifice 
and not specify which size skimmer is required.  Please use the 
information below to choose the size skimmer required for the basin 
volume provided and determine the orifice size required for the drawdown 
time, typically 4-7 days in Pennsylvania and 3 days in North Carolina. 

 
The size of a Faircloth Skimmer®, for example a 4” skimmer, refers to the maximum diameter of 
the skimmer inlet. The inlet on each of the 8 sizes offered can be reduced to adjust the flow rate 
by cutting a hole or orifice in a plug using an adjustable cutter (both supplied). 
 
Determining the skimmer size needed and the orifice for that skimmer required to drain the 
sediment basin’s volume in the required time involves two steps:   First, determining the size 
skimmer required based on the volume to be drained and the number of days to drain it; and 
Second, calculate the orifice size to adjust the flow rate and “customize” the skimmer for the 
basin’s volume. The second step is not always necessary if the flow rate for the skimmer with 
the inlet wide open equals or is close to the flow rate required for the basin volume and the 
drawdown time. 
 
Both the skimmer size and the required orifice radius for the skimmer should be shown for each 
basin on the erosion and sediment control plan.  Make it clear that the dimension is either the 
radius or the diameter. It is also helpful to give the basin volume in case there are questions. 
During the skimmer installation the required orifice can be cut in the plastic plug using the 
supplied adjustable cutter and installed in the skimmer using the instructions provided.  

 
The plan review and enforcement authority may require the calculations showing that the 
skimmer used can drain the basin in the required time. 
 
 

Determining the Skimmer Size 
 
Step 1. Below are approximate skimmer maximum flow capacities based on typical draw 
down requirements, which can vary between States and jurisdictions and watersheds.  If one 6” 
skimmer does not provide enough capacity, multiple skimmers can be used to drain the basin.  
For drawdown times not shown, multiply the 24-hour figure by the number of days required. 
 
Example: A basin’s volume is 29,600 cubic feet and it must be drained in 3 days. A 3” skimmer  
with the inlet wide open will work perfectly. (Actually, the chart below gives 29,322 cubic feet but 
this is well within the accuracy of the calculations and the basin’s constructed volume.) 
Example: A basin’s volume is 39,000 cubic feet and it must be drained in 3 days. The 3” 
skimmer is too small; a 4” skimmer has enough capacity but it is too large, so the inlet will need 
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to be reduced using step 2 to adjust the flow rate for the basin’s volume. (It needs a 3.2” 
diameter orifice.) 
 
 1½” skimmer:   1,728  cubic feet in 24 hours   6,912  cubic feet in 4 days 

with a 1½” head  3,456  cubic feet in 2 days  12,096  cubic feet in 7 days 
    5,184  cubic feet in 3 days 

 
2” skimmer:   3,283  cubic feet in 24 hours 13,132  cubic feet in 4 days 
with a 2” head   6,566  cubic feet in 2 days  22,982  cubic feet in 7 days 
    9,849  cubic feet in 3 days 
 
2½” skimmer:    6,234  cubic feet in 24 hours 24,936  cubic feet in 4 days 
with a 2.5” head 12,468  cubic feet in 2 days   43,638  cubic feet in 7 days 
Revised 11-6-07 18,702  cubic feet in 3 days 
 
3” skimmer:    9,774  cubic feet in 24 hours 39,096  cubic feet in 4 days 
with a 3” head  19,547  cubic feet in 2 days  68,415  cubic feet in 7 days 
   29,322  cubic feet in 3 days 
 
4” skimmer:  20,109  cubic feet in 24 hours 80,436  cubic feet in 4 days 
with a 4” head  40,218  cubic feet in 2 days  140,763  cubic feet in 7 days 
Revised 11-6-07 60,327  cubic feet in 3 days 
 
5” skimmer:  32,832  cubic feet in 24 hours 131,328  cubic feet in 4 days 
with a 4” head  65,664  cubic feet in 2 days  229,824  cubic feet in 7 days  
   98,496  cubic feet in 3 days 

 
6” skimmer:    51,840  cubic feet in 24 hours 207,360  cubic feet in 4 days 
with a 5” head  103,680  cubic feet in 2 days  362,880  cubic feet in 7 days 
   155,520  cubic feet in 3 days 
 
8” skimmer:    97,978  cubic feet in 24 hours 391,912  cubic feet in 4 days 
with a 6” head  195,956  cubic feet in 2 days  685,846  cubic feet in 7 days 
CUSTOM  293,934  cubic feet in 3 days 

 MADE BY ORDER   CALL! 
 

Determining the Orifice 
 
Step 2.  To determine the orifice required to reduce the flow rate for the basin’s volume and the 
number of days to drain the basin, simply use the formula volume ÷  factor (from the chart 
below) for the same size skimmer chosen in the first step and the same number of days. This 
calculation will give the area of the required orifice. Then calculate the orifice radius using Area 
= π r2 and solving for r, )14.3/(Arear = .The supplied cutter can be adjusted to this radius to 
cut the orifice in the plug. The instructions with the plug and cutter has a ruler divided into tenths 
of inches. Again, this step is not always necessary as explained above. 
 
An alternative method is to use the orifice equation with the head for a particular skimmer 
shown on the previous page and determine the orifice needed to give the required flow for the 
volume and draw down time.  C = 0.59 is used in this chart. 
 
Example: A 4” skimmer is the smallest skimmer that will drain 39,000 cubic feet in 3 days but a 
4” inlet will drain the basin too fast (in 1.9 days)  To determine the orifice required use the factor 
of 4,803 from the chart below for a 4” skimmer and a drawdown time of 3 days. 39,000 cubic 
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feet ÷ 4,803 = 8.12 square inches of orifice required. Calculate the orifice radius using Area = π 
r2 and solving for r,  )14.3/12.8(=r  and r = 1.61”. As a practical matter 1.6” is about as close 
as the cutter can be adjusted and the orifice cut.. 
 
Factors (in cubic feet of flow per square inch of opening through a round orifice with the head 
for that skimmer and for the drawdown times shown) for determining the orifice radius for a 
basin’s volume to be drained.  This quick method works because the orifice is centered and has 
a constant head (given above in Step 1).  

 
1½” skimmer:     960  to drain in 24 hours 3,840  to drain in 4 days 
   1,920  to drain in 2 days 6,720  to drain in 7 days 
   2,880  to drain in 3 days 

 
2” skimmer:  1,123  to drain in 24 hours 4,492  to drain in 4 days 
   2,246  to drain in 2 days 7,861  to drain in 7 days 
   3,369  to drain in 3 days 
 
2½” skimmer:  1,270  to drain in 24 hours 5,080  to drain in 4 days 
Revised 11-6-07 2,540  to drain in 2 days 8,890  to drain in 7 days 
   3,810  to drain in 3 days 
 
3” skimmer:  1,382  to drain in 24 hours 5,528  to drain in 4 days 
   2,765  to drain in 2 days 9,677  to drain in 7 days 
   4,146  to drain in 3 days 
 
4” skimmer:   1,601  to drain in 24 hours    6,404 to drain in 4 days 
Revised 11-6-07  3,202  to drain in 2 days 11,207  to drain in 7 days 
    4,803  to drain in 3 days 
 
5” skimmer:   1,642  to drain in 24 hours   6,568  to drain in 4 days 
    3,283  to drain in 2 days 11,491  to drain in 7 days 
    4,926  to drain in 3 days 
 
6” skimmer:   1,814  to drain in 24 hours   7,256  to drain in 4 days 
    3,628  to drain in 2 days 12,701  to drain in 7 days 
    5,442  to drain in 3 days 
 
 
8” skimmer:  1,987  to drain in 24 hours   7,948  to drain in 4 days 
   3,974  to drain in 2 days 13,909  to drain in 7 days 
   5,961  to drain in 3 days 

 
 

J. W. Faircloth & Son, Inc. 
Post Office Box 757 

412-A Buttonwood Drive 
Hillsborough, North Carolina 27278 

Telephone (919) 732-1244       FAX (919) 732-1266 
FairclothSkimmer.com          jwfaircloth@embarqmail.com 

 
 

Orifice sizing    Revised 2-2-01; 3-3-05; 2-1-07; 11-6-07 
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Closure Cost Estimate 



TABLE A

CLOSURE COST ESTIMATE

PROJECT NAME:  Edgecombe County C&D Landfill Date: August 2014

DESCRIPTION:  Closure Cost Estimate

CLIENT:  Edgecombe County

PROJECT NO.:  1054-13-277A

General Site Information

Total area Requiring Closure 21.4 ac

Area of Landfill Requiring Regrading and Cover Material 2.1 ac

(10 Percent of the Closure Area)

Volume of Soil required for 18-inch Low Permeability Layer 51,790 cy

Volume of Soil required for 18-inch Vegetation/Erosion Layer 51,790 cy

Stormwater Downslope Pipes 1,170 lf

Slope Diversion Berms 8,490 lf

Perimeter Channels 730 lf

Number of Gas Wellhead Extensions 18 ea

Closure Cost Estimate

Quantity Unit Unit Price Total

Task 1- Engineering Services

Prepare Construction Drawings and Specifications 1 lump sum $10,000 $10,000

Bid Process (Including Announcements) 1 lump sum $5,000 $5,000

Subtotal Task 1 = $15,000

Task 2 - Mobilization

Mobilization/Demobilization (5% of Construction Cost) 1 lump sum $32,060 $32,060

Construction and Record Surveying and Deed Notation 21.4 acre $1,350 $28,890

Subtotal Task 2 = $60,950

Task 3 - Low Permeability Layer

Regrade Existing C&D Waste and Complete Intermediate Cover 2.1 acre $750 $1,575

Place 18-inch Low Permeability Layer 51,790 cy $5.50 $284,845

Subtotal Task 3 = $286,420

Task 4 - Vegetation/Erosion Layer

Place 18-inch Vegetation/Erosion Layer 51,790 cy $4.75 $246,003

Seeding and Fertilizing the Topsoil Layer 21.4 acre $1,200 $25,680

Subtotal Task 4 = $271,683

Task 5 - Surface Drainage Structures

Downslope Pipes 1,170 lf $15.00 $17,550

Slope Diversion Berms 8,490 lf $6.00 $50,940

Perimeter Channels 730 lf $20.00 $14,600

Subtotal Task 5 = $83,090

Task 6 - Landfill Gas Collection System

Decommission Containerized LFGTE Facility (pipes & sump) 1 ea $2,000.00 $2,000

Decommission Blower Flare Skid, Condensate Pipes & Storage Tanks 1 ea $2,500.00 $2,500

Decommission LFG Header/Lateral Pipes & Condensate Sumps 1 ea $8,000.00 $8,000

Install Gas Wellhead Extensions (Convert to Passive Vents) 48 ea $500.00 $24,000

Subtotal Task 6 = $36,500

Task 7 - CQA and Certification

Low Permeability Layer CQA 140 hrs $45.00 $6,300

Low Permeability Layer Laboratory Testing 6 ea $300.00 $1,800

Erosion Layer CQA 120 hrs $45.00 $5,400

Erosion Layer Laboratory Testing 6 ea $100.00 $600

Gas System CQA 120 hrs $45.00 $5,400

CQA Project Management 100 hrs $85.00 $8,500

CQA Report and Certification 1 lump sum $10,000 $10,000

Subtotal Task 7 = $38,000

Project Subtotal= $791,642

Contingency Fee (10%) 1 10% total $79,164 $79,164

Project Total= $870,806

Cost Per Acre= $40,692

Cap System Construction

Gas Well System 

SHEET 1 OF 1
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Closure Plan Appendix IV Observation Form.doc 

Date:   Observation Personnel:  

     

Time:     

     

     

     

Observed Weather Conditions:  

 

SITE SECURITY 

Condition of Fences, Gates, Locks: 

Evidence of vandalism (wells, vents, protective cover damage): 

 

 

 

Evidence of penetrations (poles, posts, stakes): 

 

 

 

Evidence of human encroachment (trash, fire pits, tire/footprints): 

 

 

 

General site condition: 

 

 

 

Additional Comments: 

 

 

 

 

 

 

 

 



 

 

EDGECOMBE COUNTY C&D LANDFILL 

POST-CLOSURE MONITORING FORM Date  
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COVER SYSTEM 

Evidence of erosion, settlement, rutting, potholes: 

 

 

 

Evidence of cover system intrusion (ruts, burrows, excavation): 

Evidence of stressed vegetation or bare spots.  Evidence of woody vegetation (small trees and/or 

shrubs): 

 

 

 

Condition of storm water channels, talk-on benches, drainage swales, down drain pipes – sings of 

erosion or sedimentation?: 

 

 

 

Sediment basin, sediment traps – evidence of erosion, sedimentation, sediment accumulation: 

Additional Comments: 

 

 

 

 

 

 

 

 

 



 

 

EDGECOMBE COUNTY C&D LANDFILL 

POST-CLOSURE MONITORING FORM Date  
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METHANE GAS MONITORING WELLS 

Evidence of damage to probes or surrounding area (cracking, misalignment, missing pieces): 

 

 

 

Evidence of cover system subsidence or upheaval near probes: 

 

 

 

Evidence of wildlife intrusion (nests, burrows, wasp nests): 

 

 

 

Evidence of spilled liquids (probe tampering): 

 

 

 

GAS PROBES: Probe covers in place & secure: 

 

 

 

 

Additional Comments: 
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ACTIVE LANDFILL GAS COLLECTION SYSTEM 

Evidence of damage to wells, piping, valves, sumps, condensate tank, flare,  or surrounding area 

(cracking, misalignment, missing pieces): 

 

 

 

Evidence of cover system subsidence or upheaval near wells, piping, valves, or sumps: 

 

 

 

Evidence of wildlife intrusion (nests, burrows, wasp nests): 

 

 

 

Evidence of spilled liquids (wells, sumps, and condensate tank): 

 

 

 

GAS WELLS:  Unusual conditions – belching, whistling, excessive gas (odor) production: 

 

 

 

GAS PIPING:  Doe the piping still have positive drainage toward the sumps: 

Additional Comments: 
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GROUNDWATER MONITORING WELLS 

Evidence of damage to wells or surrounding area (cracking, misalignment, missing pieces): 

 

 

 

Evidence of cover system subsidence or upheaval near wells: 

 

 

 

Evidence of wildlife intrusion (nests, burrows, wasp nests): 

 

 

 

Evidence of spilled liquids (well tampering): 

 

 

 

Well covers in place & secure: 

 

 

 

Additional Comments: 
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OTHER 
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PHOTOGRAPHIC LOG 

 

  

Photograph 

No. 

 

Description 

1: 
 

2: 
 

3: 
 

4: 
 

5: 
 

6: 
 

7: 
 

8: 
 

9: 
 

10: 
 

11: 
 

12: 
 

13: 
 

14: 
 

15: 
 

16: 
 

17: 
 

18: 
 

19: 
 

20: 
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TABLE B

POST-CLOSURE COST ESTIMATE

PROJECT NAME:  Edgecombe County C&D Landfill Date:  August 2014

DESCRIPTION:  Closure Cost Estimate

CLIENT:  Edgecombe County

PROJECT NO.:  1054-13-277A

General Site Information

Post-Closure Monitoring and Maintenance

Total Area Requiring Post-Closure (Permitted Area) 68.0 ac

Post-Closure Period 30 years

Number of Groundwater Monitoring Wells 7 ea

Number of Gas Monitoring Probes 11 ea

Number of Surface Water Sampling Points 2 ea

Quantity Unit Unit Price Total

Task 1 - Groundwater and Surface Water Sampling and Analysis

Sampling Crew (2 man crew) 48 hours $75 $3,600

Equipment 1 lump sum $1,301 $1,301

Laboratory Analysis 1 lump sum $3,600 $3,600

Report (Includes Surface Water Reporting) 1 lump sum $5,750 $5,750

Project Coordination 1 lump sum $1,000 $1,000

Cost per Sampling Event = $15,251

Cost for Groundwater Monitoring for Post-Closure Period 60 events $15,251 $915,075

(Assuming Biannual Sampling Frequency or 60 Sampling Events) Subtotal Task 1 = $915,075

Task 2 - Gas Probe Monitoring

Sampling Crew (1 man crew) 8 hours $75 $600

Project Management and Report 1 lump sum $175 $175

Equipment and Expenses 1 lump sum $250 $250

Cost per Sampling Event = $1,025

Cost for Gas Probe Monitoring for Post-Closure Period 120 events $1,025 $123,000

(Assuming Quarterly Sampling Frequency or 120 Sampling Events) Subtotal Task 2 = $123,000

Task 3 - Erosion and Settlement Repairs

Assume that 10% of the post-closure area will require repair in the first 5 years from erosion and settlement at an 

average depth of 1.0' (6.8 ac @ 1.0 ft deep = 10,971 cy).  Assume that 5% of the post-closure area will require repair 

repair from settlement and erosion for the remaining post-closure period.  (3.4 ac @ 1.0 ft deep = 5,485 cy)

Erosion and Settlement Repair 16,456 cy $6.00 $98,736

Reseeding 10.2 ac $1,200 $12,240

Subtotal Task 3 = $110,976

Task 4 - Reseeding and Fertilizing

Assume that the post-closure area will require reseeding and fertilizing of 30% of the post-closure area annually for the first 2

years of the post-closure period.  For the remaining 28 years, it is assumed that 5% of the post-closure area will require

reseeding and fertilizing annually (2 years * 0.30 * 57.9 ac/year = 57.9 ac) + (28 years * 0.05 * 57.9 ac = 81.1 ac).

Reseeding and Fertilizing 136.00 ac $1,200 $163,200

Subtotal Task 4 = $163,200

Task 5 - Mowing

Assume the post-closure area will be mowed 2 times each year during the post-closure period.

Mowing 68.0 ac $50 $3,400

Cost per Event = $3,400

Cost for Mowing for Post-Closure Period 60 events $3,400 $204,000

(Assuming Biannual or 60 Events) Subtotal Task 5 = $204,000

SHEET 1 OF 2



TABLE B

POST-CLOSURE COST ESTIMATE

PROJECT NAME:  Edgecombe County C&D Landfill Date:  August 2014

DESCRIPTION:  Closure Cost Estimate

CLIENT:  Edgecombe County

PROJECT NO.:  1054-13-277A

Task 6 - Surface Water Control Structures Maintenance

Assume the surface water control structures will be maintained on an annual basis at an estimated cost of 

$100 per hour.

Surface Water Control Structure Maintenance 20 hr $100 $2,000

Cost per Event = $2,000

Cost for Surface Water Control Structure Maintenance for 30 events $2,000 $60,000

Post-Closure Period (Assuming Annual or 30 Events) Subtotal Task 6 = $60,000

Task 7 - Security and Maintenance

Assume that the annual cost for security, fencing repairs, gate repairs, road maintenance and signs is $2,000.

Cost for Security and Maintenance for Post-Closure Period 30 events $2,000 $60,000

Subtotal Task 7 = $60,000

Task 8 - Groundwater Monitoring Well Repair

Assume the annual cost for groundwater well repair is $2,000.

Cost for Groundwater Well Repair for 30 events $2,000 $60,000

Post-Closure Period (Assuming Annual or 30 Events) Subtotal Task 8 = $60,000

Task 9 - Gas System Repair and Maintenance

Assume that 10 gas vents at an average depth of 50 feet will be replaced during the post-closure period.  Assume that 10 gas

monitoring probes will be replaced during the post-closure period.  Assume the gas system will require 100 hours per year to

complete.

Gas Vent Replacement 50 ft $70.00 $3,500

Gas Monitoring Probe Replacement 1 ea $750.00 $750

Cost per Event = $4,250

Cost for Gas Vent and Gas Probe Replacement for 10 events $4,250 $42,500

Post-Closure Period (Assuming 10 Events) Subtotal = $42,500

Gas System Monitoring and Maintenance 100 hrs $40.00 $4,000

Cost per Event = $4,000

Cost for Gas System Monitoring and Maintenance for 30 events $4,000 $120,000

Post-Closure Period (Assuming Annual or 30 Events) Subtotal = $120,000

Subtotal Task 9 = $162,500

Post-Closure Subtotal= $1,858,751

Contingency Fee (10%) 1 10% total $185,875 $185,875

Post-Closure Total= $2,044,626
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CONSTRUCTION QUALITY ASSURANCE PLAN 

EDGECOMBE COUNTY C&D LANDFILL 

(PERMIT # 33-01) 

TARBORO, NORTH CAROLINA 

 

 

1. PROJECT TEAM AND RESPONSIBILITIES 

The Edgecombe County Construction and Demolition (C&D) landfill closure shall be 

observed in general accordance with the guidelines outlined in this Construction Quality 

Assurance (CQA) Plan.  The landfill closure activities include, but are not limited to, 

installing: structural fill material; a low-permeability barrier; high density polyethylene 

(HDPE) piping; and, erosion control structures.  Observing the closure activities for 

quality shall be provided by an engineering and testing firm independent of the 

Contractor who specializes in the construction installation observations and testing of 

soils, geosynthetics, piping, and erosion control measures.  Applicable sections of the 

Technical Specifications for the Edgecombe County C&D Landfill Closure shall be 

adhered to for required construction and testing activities.  Testing methods and 

procedures listed in this plan shall be performed according to the current methods and 

procedures at the time closure is implemented. 

1.1 CQA Project Team 

1.1.1 Design Engineer of Record (Engineer) 

The Engineer is: 

 

S&ME, Inc. 

3201 Spring Forest Road 

Raleigh, NC  27616 

(919) 872-2660 

 

The Engineer is responsible for reviewing and approving shop drawings, design changes 

(as approved by the State Solid Waste Section), clarifications, and specification addenda.  

The responsibility to stop work is held by the Owner. 

1.1.2 CQA Consultant 

CQA Consultant is the person or persons responsible for observing and documenting all 

construction activities described on and in the Contract Drawings and Specifications.  

The CQA Consultant and the Engineer can be one in the same.  The CQA Consultant is 

responsible for preparing quality assurance memorandums and quality assurance reports.  

The CQA Consultant shall review field and laboratory test data before the data are 

reported or entered into the data base for analysis.  CQA documents shall be prepared, 

signed, and sealed by a registered Professional Engineer in the State of North Carolina.  

The CQA Consultant will report to Edgecombe County. 
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1.1.3 Construction Quality Assurance Officer (CQAO) 

The Construction Quality Assurance Officer (CQAO) works for the CQA Consultant and 

shall be experienced in quality assurance testing and observing.  The CQAO serves as the 

on-site representative of the Owner and is responsible for the field implementation of the 

approved quality assurance program as follows: 

 

 Observe the quality assurance activities of the field testing for conformance 

with test procedures and the Technical Specifications of the Edgecombe 

County C&D Landfill Closure; 

 Inform the CQA Consultant of non-conformance to the approved CQA 

program; 

 Inventory of construction materials delivered to the site for use on this project; 

 Assign and direct field technicians; and 

 Maintain an awareness of the overall field testing operation to identify 

conditions that may jeopardize the quality of testing. 

1.1.4 CQA Technicians 

The CQA technicians (technicians) are responsible for field observations and testing 

under the direction of the CQAO.  Technicians will be assigned to the project as deemed 

necessary by the CQAO.  Technicians will be under the direct supervision of the CQAO. 

1.2 Pre-Construction Meeting 

A pre-construction meeting shall be conducted prior to the start of construction.  The 

meeting shall include, but not be limited to, discussion of: 

 

 Project safety; 

 The construction management organization; 

 Respective duties of the construction management organization and the 

Contractors; 

 Proposed construction schedule; 

 Testing requirements and procedures; and 

 The periodic reporting requirements for test results and construction activities. 

1.3 Progress Meetings 

Progress meetings will be held on a weekly basis, or as needed, between the Owner, CQA 

Consultant, the CQAO, the Contractor, and representatives of other involved parties.  The 

status of the project, planned activities for the following week, and construction related 

issues will be discussed. 

1.4 Troubleshooting Meetings 

If problems develop or should deficiencies arise during construction, troubleshooting 

meetings shall be held between the Owner, CQA Consultant, the CQAO, the Contractor, 

Engineer, if necessary, and representatives of other involved parties.  The problem(s) 

shall be defined and a resolution shall be discussed within a time frame that does not pose 

substantial delays to the schedule. 
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2. STRUCTURAL FILL 

2.1 Material 

Structural fill is defined as compacted fill required for landfill closure grading including 

perimeter berms and excluding the low permeability barrier and erosion layer.  Structural 

fill may consist of on-site or off-site soils that are relatively free of organic material, 

refuse, or debris and shall be constructed and compacted so as to meet the requirements 

outlined in Section 02320 of the Technical Specifications for the Edgecombe County 

C&D Landfill Closure. 

2.2 Construction 

Structural fill shall be compacted in lifts not exceeding 6 inches compacted thickness.  

The CQA Consultant may modify maximum allowable lift thickness depending on soil 

type used, construction equipment, and compaction methods employed. 

2.3 Observations 

Prior to fill placement, the base surface or surface of the previous lift shall be visually 

observed.  If present, obvious problems, not limited to wet areas, vegetative cover, 

surface debris, or organic rich materials shall be reported to the CQA Consultant and 

corrected before proceeding with placement of a new lift of fill material.  Borrow soils 

used for construction shall be observed to evaluate that they are relatively free of 

deleterious materials and that they meet the Technical Specifications requirements for the 

Edgecombe County C&D Landfill Closure.  During fill placement, observations of lift 

thickness and uniform mixing of soils shall be performed. 

2.4 Testing 

The CQAO or his CQA technician representative shall observe the construction of the 

structural fill and perform field and laboratory tests to verify that the soils and 

construction methods are capable of meeting the specification performance criteria 

outlined in the Technical Specifications for the Edgecombe County C&D Landfill 

Closure. 

2.4.1 In-Place Testing 

In-place Sampling and testing of the structural fill shall be as follows: 

 

 ASTM 

Test Method Frequency 

 

Field Density D-2937 or Once per acre per lift. 

 D-6938 or 

 D-1556 

 

Natural Moisture Content D-2216 At every density test location. 
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2.4.2 Laboratory Testing 

Laboratory testing shall be conducted on samples including: 

 

 ASTM 

Test Method Frequency 

 

Standard Proctor D-698 Once per every 10,000 cubic yards 

at stockpile or borrow area. 

 

Atterberg Limits D-4318 Once per every 10,000 cubic yards 

at stockpile or borrow area. 

 

Grain Size with Hydrometer D-422 Once per every 10,000 cubic yards 

at stockpile or borrow area. 

 

Water (Moisture) Content D-2216 Once per every 10,000 cubic yards 

at stockpile or borrow area. 
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3. LOW PERMEABILITY BARRIER 

The final cover system consists of an 18-inch thick low permeability soil barrier overlain 

by an 18-inch thick erosion layer. 

3.1 Material 

The low permeability barrier will consist of on-site or off-site soils meeting the 

requirements outlined in Technical Specification Section 02321 for the Edgecombe 

County C&D Landfill Closure. 

3.2 Stockpiling, Borrow Area, and Material Approval 

Material to be used as the low permeability barrier shall be approved in advance by the 

CQA Consultant.  Final acceptance of low permeability barrier material is based on upon 

successful completion of CQA testing outlined herein and in the Technical Specifications 

for the Edgecombe County C&D Landfill Closure.  Such testing can be performed either 

during excavation and stockpiling or from existing stockpiles prior to their use. 

 

The procedure for testing during excavation and stockpiling is outlined below: 

 

 Soil shall be observed either at the borrow source or the stockpile area.  

Unsuitable material shall be routed to separate stockpiles consistent with its 

end use. 
 During stockpiling operations, one bulk sample shall be collected for every 

3,000 cubic yards of material stockpiled and tested in accordance with Section 

3.4 below. 
 

A test pad shall be constructed in accordance with Technical Specification Section 02321 

for the Edgecombe County C&D Landfill Closure to evaluate soil suitability and a range 

of allowable compaction moisture contents. 

 

Approval reports for the material to be used as the low permeability barrier shall be 

prepared by the CQA Consultant and shall include a summary of laboratory test data; a 

drawing showing sample and test locations and limits of stockpile or borrow area 

investigated; and a summary of construction, sampling and testing methods, and 

recommendations. 

3.3 Construction 

The low permeability barrier shall be at least 18 inches thick with a maximum hydraulic 

conductivity of 1.0 x 10
-5

 cm/sec and shall be placed and in three 6-inch compacted lifts 

in accordance with Technical Specifications Section 02321 for the Edgecombe County 

C&D Landfill Closure.  Only soil previously approved by the CQA Consultant shall be 

used in construction of the low permeability barrier.  Unsuitable material shall be 

removed. 

 

Required field density, moisture content, Atterberg limits, and permeability tests shall be 

completed before overlying lifts of soil are placed.  The surface preparation (i.e. wetting, 
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drying, scarification, etc.) shall be completed before the CQA Consultant shall allow 

placement of subsequent lifts. 

 

Moisture content shall be observed by the CQAO or his representative prior to 

compaction as described in Section 3.4.  If the soil is below the specified minimum 

moisture content, water shall be added to the lift and the lift shall be disced to distribute 

the moisture evenly.  Conversely, if the soil is above the maximum specified moisture 

content, the soil shall be disced and dried to within acceptable moisture limits.  The 

surface of each lift shall be scarified prior to placement of subsequent lifts. 

 

The thickness of loose lifts shall be measured at random locations after spreading and 

leveling is completed.  Final compacted lift thickness should not exceed 6 inches.  Lifts 

shall be checked visually for oversized particles which are greater than 1 inch in any 

dimension.  Oversized particles shall be identified and removed prior to and during the 

compaction process. 

 

The exposed surface of the low permeability barrier shall be rolled with a smooth drum 

roller or equivalent at the end of each work day or when required for protection from 

adverse weather conditions.  The low permeability barrier shall be either overbuilt a 

thickness of at least 3 inches or covered with a sacrificial 10 mil plastic sheeting to 

protect the finished surface from erosion, desiccation, or other damage.  Overbuilt 

conditions are not reflected on construction drawing grading plans. 

3.4 Testing 

The CQAO or his technician shall observe the construction of the low permeability 

barrier and perform field and laboratory tests to verify that the soils and construction 

compaction methods are capable of meeting the specification performance criteria. 

3.4.1 In-Place Testing 

In-place sampling and testing of the low permeability barrier shall be as follows: 

 

 ASTM 

Test Method Frequency 

 

Field Density D-2937 or Once per every other 100 foot by 

 D-6938 or 100 foot grid per lift.  Adjacent  

 D-1556 grids shall have alternate lifts tested. 

 

Natural Moisture Content D-2216 At every density test location and at 

least once per every 800 cubic yards 

placed. 
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3.4.2 Laboratory Testing 

Laboratory testing shall be conducted on samples including: 

 

 ASTM 

Test Method Frequency 

 

Standard Proctor D-698 Once per every 3,000 cubic yards at 

stockpile or borrow area. 

 

Atterberg Limits D-4318 Once per every 3,000 cubic yards at 

stockpile or borrow area. 

 

Grain Size with Hydrometer D-422 Once per every 3,000 cubic yards at 

stockpile or borrow area. 

 

Remolded Permeability D-5084 Once per every 3,000 cubic yards at 

stockpile or borrow area. 
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4. HDPE AND PVC PIPES 

HDPE piping shall be used as part of the active landfill gas collection system. 

4.1 Material 

HDPE and PVC pipes consist of perforated and non-perforated piping and pipe fittings.  

Pipe thickness and perforation size and orientation shall be a shown on the drawings. 

4.2 Pipe Manufacturer and Contractor Submittals 

The supplier of the HDPE and PVC pipe shall provide the CQAO with the manufacture’s 

Technical Specifications for the Edgecombe County C&D Landfill Closure and quality 

control information. 

4.3 Pipe Installation 

Butt fusion welding or mechanical connecting of the pipe shall be observed by the CQAO 

or his representative. 
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5. LANDFILL GAS SYSTEM VALVES 

Landfill gas system valves shall be used as part of the active landfill gas collection 

system. 

5.1 Material 

Valves shall be constructed to be suitable for the intended service. 

5.2 Valve Manufacturer and Contractor Submittals 

The supplier of the valves shall provide the CQAO with the manufacture’s Technical 

Specifications for the Edgecombe County C&D Landfill Closure and quality control 

information. 

5.3 Valve Installation 

Installation of the valves shall be observed by the CQAO or his representative. 
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6. EROSION LAYER 

The erosion layer consists of 12 inches of structural fill overlain by 6 inches of vegetative 

cover as outlined in Technical Specification Section 02320 for the Edgecombe County 

C&D Landfill Closure. 

6.1 Material 

Structural fill is defined as compacted fill required for landfill closure grading including 

erosion soil layer and perimeter berms and excluding the low-permeability barrier and 

vegetative cover.  Structural fill may consist of on-site or off-site soils that are relatively 

free of organic material, refuse, or debris and shall be constructed and compacted so as to 

meet the requirements outlined in Section 02320 of the Technical Specifications for the 

Edgecombe County C&D Landfill Closure. 

 

Vegetative cover is defined as soil fill capable of sustaining vegetation. 

6.2 Construction 

Structural fill shall be compacted in lifts not exceeding 6 inches in compacted thickness.  

The CQA Consultant may modify maximum allowable lift thickness depending on soil 

type used, construction equipment and compaction methods employed, provided the 

required compaction can be achieved. 

 

Vegetative cover shall be placed in one lift and tracked in with a dozer or backhoe. 

6.3 Observations 

Prior to fill placement, the base surface or surface of the previous lift shall be visually 

observed.  The borrow soils used for construction shall be observed to evaluate that they 

are relatively free of deleterious materials and meet the specification requirements.  

During fill placement, observations of lift thickness and uniform mixing of soils shall be 

performed. 

6.4 Testing 

The CQAO or his CQA representative shall observe the construction of the erosion layer 

and perform field and laboratory tests on the structural fill portion of the erosion layer to 

verify that the soils and construction methods are capable of meeting the specification 

performance criteria. 

6.4.1 In-Place Testing 

In-place Sampling and testing of the structural fill pertaining to landfill cap construction 

shall be as follows: 
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 ASTM 

Test Method Frequency 

 

Field Density D-2937 or Once per acre per lift 

 D-6938 or 

 D-1556 

 

Natural Moisture Content D-2216 At every density test location 

6.4.2 Laboratory Testing 

Laboratory testing shall be conducted on structural fill samples including: 

 

 ASTM 

Test Method Frequency 

 

Standard Proctor D-698 Once per every 10,000 cubic yards 

at stockpile or borrow area. 

 

Atterberg Limits D-4318 Once per every 10,000 cubic yards 

at stockpile or borrow area. 

 

Grain Size with Hydrometer D-422 Once per every 10,000 cubic yards 

at stockpile or borrow area. 

 

Water (Moisture) Content D-2216 Once per every 10,000 cubic yards 

at stockpile or borrow area. 

 



Construction Quality Assurance Plan  June 2014  
Edgecombe County C&D Landfill, Tarboro, NC   S&ME No. 1054-13-277A 

 

12 

 

7. RECORD CONDITIONS 

The finished lines and grades of the surface of the erosion layer shall be presented to the 

CQA Consultant by the Contractor.  The submittal shall include the survey coordinates 

relative to the State Plane coordinate system datum NAD 83 for horizontal and the 

vertical relative to NGVD 29.  Final topographic surveys for the top of subgrade, top of 

low permeability barrier, and top of erosion layer should be performed in the same grid 

locations as established for density testing, and shall include points at the top and bottom 

of slopes with a minimum of one point on the slope in between and grade breaks at 

benches. 

 

Record location and details with survey coordinates of the stormwater systems and active 

landfill gas collection system will also be submitted to the CQA Consultant by the 

Contractor. 

 

The Contractor shall be responsible for submitting in hard copy and electronic file 

(compatible to the system utilized by the CQA Consultant) to the CQA Consultant the 

following: 

 

 Survey drawings verifying that finished lines and grades of the soil cover have 

been obtained; 

 All material certifications and warranty information for the installed material 

and equipment; 

 Active landfill gas collection system; and 

 Installed stormwater structure elevations and locations. 

 



Construction Quality Assurance Plan  June 2014  
Edgecombe County C&D Landfill, Tarboro, NC   S&ME No. 1054-13-277A 

 

13 

 

8. CERTIFICATION REPORT 

The certification report shall be prepared under the direction of the CQA Consultant and 

shall contain test results and observation documentation performed for construction 

including: 

 

 Low permeability barrier; 

 Erosion layer. 

 

Record drawings and a narrative of the construction process and CQA activities, 

including daily reports from the CQAO and documentation of progress meetings, shall be 

included with the certification report.  Photographs of key elements for landfill 

construction shall also be included in the certification report. 

 

The certification report shall be submitted within 60 days following completion of 

construction. 
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9. REFERENCED LIST OF STANDARDS 

ASTM D422  Standard Test Method for Particle - Size Analysis of Soils 

 

ASTM D698 Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft 3) (600 KN-m/m 3) 

 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place 

by the Sand-Cone Method 

 

ASTM D2216 Standard Test Method for Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass 

 

ASTM D2937 Standard Test Method for Density of Soil in Place by the Drive-

Cylinder Method  

 

ASTM D4318 Standard Test Method for Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils 

 

ASTM D5084  Standard Test Method for Measurement of Hydraulic Conductivity 

of Saturated Porous Materials Using a Flexible Wall Permeameter 

 

ASTM D6938 Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth) 
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SECTION 01100 

SUMMARY 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Definitions for Reference. 

2. Contract Description. 

3. Qualifications. 

4. Contractor’s use of site. 

5. Work Sequence. 

6. Owner occupancy. 

1.2 DEFINITIONS FOR REFERENCE 

A. Atterberg Limits:  the liquid limit and plastic limit (ASTM D4318). 

B. Authorized Representative:  shall mean the CQA Consultant or his authorized agent of who has 

the authority to approve construction quality assurance testing on behalf of the Owner. 

C. Classification System:  the soil classification system shall be in accordance with the standard test 

method for classification of soils for engineering purposes (ASTM D2487). 

D. Compaction:  the process of increasing the dry density or unit weight of soil by rolling, tamping, 

vibrating, or other mechanical means.  Compaction tests are determined by the Sand Cone Method 

(ASTM D1556), Drive Cylinder Method (ASTM D2937), or Nuclear Density Gauge (ASTM D6938). 

E. Contract:  either a purchase order placed by “Owner” and accepted by “Contractor” together with 

these Specifications and all other documents referred to in such purchase order, or a formal contract 

executed by “Owner” and “Contractor”, together with these Specifications and all other documents 

referred to in such a formal contract. 

F. Contractor:  the organization that will be retained by the “Owner” for all construction activities (i.e.: 

site preparation, earthwork construction, etc.) in accordance with the design and construction criteria, 

drawings, and specifications.  The “Contractor” shall submit all the shop drawings and other necessary 

documents for approval by the “Engineer”.  The “Contractor” is also responsible for cooperating with 

the “CQA Consultant” to help conduct all CQA observation and testing. 

G. CQA:  Construction Quality Assurance. 

H. CQA Consultant:  The CQA Consultant is the person or persons employed by the Owner and is 

responsible for observing and documenting all construction activities described on and in the 

Contract Drawings and Technical Specifications. 

I. CQAO:  Construction Quality Assurance Officer, employed by the CQA Consultant. 

J. CQA Technicians:  personnel responsible for field observations and testing under the direction of the 

CQAO. 
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K. Density:  mass density of a soil is its weight per unit volume; usually reported in pounds per cubic 

foot.  Maximum dry density as determined by Standard Proctor Test (ASTM D698) or Modified 

Proctor Test (ASTM D1557). 

L. Dewatering:  process of lowering the groundwater level or removing surface water from the 

construction area to permit construction activities to proceed "in the dry". 

M. Engineer:  the authorized representative or registered professional engineer who is employed by the 

Owner to review and approve shop drawings, design changes (as approved by the State Solid Waste 

Section), clarifications, and specification addenda. 

N. In-Situ:  "As is", or as it exists in-place naturally. 

O. Manufacturer: the organization(s) that will manufacture and supply the geosynthetic materials for this 

project. 

P. Minimum Average Roll Value (MARV):  the minimum average value of a particular physical 

property of a material, for 95 percent of all of the material in the lot. 

Q. Moisture Content:  ratio of quantity of water in the soil (by weight) to the weight of the soil solids (dry 

soil), expressed in percentage; also referred to as water content (ASTM D2216). 

R. NCDOT:  North Carolina Department of Transportation. 

S. Optimum Moisture Content (OMC):  moisture content corresponding to maximum dry density as 

determined by the Standard Proctor Test (ASTM D698) or Modified Proctor Test (ASTM D1557). 

T. Overlap:  the distance measuring perpendicular from the overlying edge of one roll of material to 

the underlying edge of the adjacent roll of the same material. 

U. Owner:  the entity who possesses the landfill.  The Owner has the authority to select and dismiss the 

Contractor, the Liner Installer, and/or the Manufacturer.  The Owner also has the authority to accept or 

reject design plans and specifications, recommendations of the Engineer and CQA Consultant, the 

materials supplied, and the workmanship of the “Contractor(s)”. 

V. Permeability:  ability of pore fluid to travel through a soil mass via interconnected voids.  "High" 

permeability indicates relatively rapid flow of pore fluid and vice versa.  Coefficients of permeability 

are generally reported in centimeters per second (cm/sec) and are determined by a flexible wall 

permeameter test (ASTM D5084). 

W. Plasticity:  ability of a soil mass to be remolded without raveling or breaking apart.  The plasticity 

index, numerically equal to the difference between the liquid and plastic limit, is a comparative 

number which describes the range of moisture contents over which a soil behavior is plastic. 

X. Work:  any and all labor, supervision, services, materials, supplies, utilities, machinery, equipment, 

tools, and facilities called for by the “Contract”. 

1.3 CONTRACT DESCRIPTION 

A. Work of the Project includes and consists of furnishing all labor, materials, supervision, equipment, 

and services necessary to complete the construction of the landfill closure and all associated 

facilities and structures.  The work will include installation of: (i) required Erosion and 

Sedimentation (E&S) Control measures; (ii) low permeability soil liner; (iii) erosion and 
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vegetative soil layers; (iv) landfill gas wells; and (v) all incidental items necessary to complete this 

work. 

B. Perform Work of Contract under stipulated sum with Owner in accordance with Conditions of 

Contract. 

C. Work of Contract shall be constructed to the lines and elevations as shown on the Drawings and as 

identified in these Technical Specifications.  Any deviations from the Drawings or Technical 

Specifications require the prior written approval of the Engineer and State Solid Waste Section and 

must be documented by "record" revisions to the Drawings and/or Technical Specifications. 

D. During all phases of construction, construction will be observed, tested, and evaluated prior to 

approval. 

1.4 CONTRACTOR AND SUBCONTRACTOR QUALIFICATIONS 

A. General Contractor (Contractor): 

1. The Contractor must be qualified and experienced in construction work.  Contractors 

must provide a list of three construction projects which include grading completed within 

the last five years, including brief project descriptions along with names, addresses and 

phone numbers of contact persons relative to each project. 

2. The Contractor shall provide a full-time Health & Safety professional on-site during 

construction activities. 

B. Surveyor: 

1. All field layouts shall be performed by or under the supervision of a licensed Professional 

Land Surveyor registered in the state where the Work is to be conducted.  The Contractor 

shall establish and maintain a minimum of two permanent benchmarks.  Horizontal and 

vertical locations of the benchmarks shall be recorded on the Record Drawings. 

1.5 CONTRACTOR'S USE OF SITE 

A. Limit use of site and premises to allow: 

1. Owner occupancy. 

B. Access to site:  as established by the Owner. 

C. Construction Operations limited to areas noted on Drawings. 

D. Time Restrictions for Performing Work: 

1. In accordance with Owner’s designated schedule or as otherwise agreed upon by the 

Owner. 

1.6 WORK SEQUENCE 

A. General Order of Construction.  During and prior to construction period, coordinate construction 

schedule and operations with Owner, CQA Consultant, and any other applicable parties. 

1. Installation of required E&S Control Measures/Devices. 

2. Place low permeability soil liner. 

3. Place erosion and vegetative soil layers. 

4. Install landfill gas wells. 

5. Grade perimeter berms and roadways. 
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1.7 OWNER OCCUPANCY 

A. Access must be maintained for other site activities. 

B. Cooperate with Owner to minimize conflict and to facilitate Owner’s operations.  Primary Owner 

operation includes work associated with support facilities.  Lay down space and Contractor 

movement on the site must be accommodated. 

C. Schedule the Work to accommodate Owner occupancy. 

 

 

END OF SECTION 
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SECTION 01200 

PRICE AND PAYMENT PROCEDURES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Allowances. 

2. Applications for payment. 

3. Change Procedures. 

4. Defect Assessment. 

5. Unit prices. 

6. Alternates. 

1.2 ALLOWANCES 

A. OVERHEAD AND PROFIT 

1. Allowance for overhead and profit combined shall not exceed fifteen percent (15%) of 

the net cost except where the change involves a subcontractor; allowances shall not 

exceed fifteen percent (15%) for the subcontractor and seven and one-half percent (7-

1/2%) for the Prime Contractor. 

2. Work covered by unit prices will have no allowance for overhead and profit. 

3. In the case of deductible Change Orders other than for unit prices, the Contractor shall 

include not less than ten percent (10%) profit but no allowance for overhead. 

1.3 APPLICATIONS FOR PAYMENT 

 

A. The Contractor shall submit to the CQA Consultant an original itemized Application for Payment, 

notarized, in accordance with EJCDC Document C-700, supported by such data substantiating the 

Contractor’s right to payment as the Owner or the CQA Consultant may require, and reflecting 

retainage amounts as indicated elsewhere in the documents.  This Application for Payment will be 

submitted on a date to be mutually agreed upon by all Prime Contractors, the CQA Consultant, 

and the Owner at preconstruction conference. 

 

B. The Contractor shall include in his Contract Sum and shall pay all County, State and Federal Sales 

or Use Taxes applicable to performance of the Work.  The Contractor shall submit with each 

payment request, submitted on quarter months, an original notarized statement showing all taxes 

paid on the project.  The statement shall list each subcontractor and supplier by name and the 

amount of Sales Tax paid to and by each of them and the total amount of Sales Tax paid. 

 

C. Applications for Payment shall be accompanied by a North Carolina Local Sales or Use Tax 

Statement.  This statement shall be submitted on the forms provided by the Owner and shall show 

the North Carolina, County, and/or Local Sales Tax and any other applicable Taxes paid.  It shall 

also list any payments made directly to the North Carolina Department of Revenue.  If no sales tax 

has been paid, “NONE” shall be entered on the statement form. 

 

D. When requesting payment for materials stored, the Contractor shall submit with his request a 

Certificate of Insurance showing proof of coverage for the materials.  Payment will be made for up 

to ninety percent (90%) of invoice amount only for the stored materials.  No payment will be made 

for anticipated overhead and profit.  Requests for payment for materials stored shall be 

accompanied by the supplier’s invoices, or other indications of the value of the stored materials, 

satisfactory to the Owner.  The Contractor shall notify the CQA Consultant of this intention to bill 
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for stored materials seven (7) days prior to the normal billing date and will reimburse the Owner 

for costs incurred upon reviewing stored materials. 

1.4 CHANGE PROCEDURES 

A. Submittals: Submit name of individual authorized to receive change documents, and be 

responsible for informing others in Contractor's employ or subcontractors of changes to the Work. 

B. The CQA Consultant will advise of minor changes in the Work not involving adjustment to 

Contract Sum/Price or Contract Time. 

C. The CQA Consultant may issue a Notice of Change including a detailed description of proposed 

change with supplementary or revised Drawings and specifications, a change in Contract Time for 

executing the change, and the period of time during which the requested price will be considered 

valid.  Contractor will prepare and submit estimate within three days. 

D. Contractor may propose changes by submitting a request for change to Engineer, describing 

proposed change and its full effect on the Work.  Include a statement describing reason for the 

change, and effect on Contract Sum/Price and Contract Time with full documentation and a 

statement describing effect on Work by separate or other Contractors.  Document requested 

substitutions in accordance with Section 01600. 

E. Work Directive Change:  CQA Consultant may issue directive instructing Contractor to proceed 

with change in the Work, for subsequent inclusion in a Change Order.  Document will describe 

changes in the Work, and designate method of determining any change in Contract Sum/Price or 

Contract Time.  Promptly execute change. 

1.5 DEFECT ASSESSMENT 

A. Replace the Work, or portions of the Work, not conforming to specified requirements. 

B. If, in the opinion of the CQA Consultant and/or Owner, it is not practical to remove and replace 

the Work, the CQA Consultant will direct appropriate remedy or adjust payment. 

C. Individual specification sections may modify these options or may identify specific formula or 

percentage sum/price reduction. 

D. Authority of CQA Consultant and/or Owner to assess defects and identify payment adjustments is 

final. 

E. Non-Payment For Rejected Products:  Payment will not be made for rejected products for any of 

the following: 

1. Products wasted or disposed of in a manner that is not acceptable. 

2. Products determined as unacceptable before or after placement. 

3. Products not completely unloaded from transporting vehicle. 

4. Products placed beyond lines and levels of required Work. 

5. Products remaining on hand after completion of the Work. 

6. Loading, hauling, and disposing of rejected products. 

 

1.6 UNIT PRICES 

A. Unit Quantities 
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1. Measurement methods delineated in individual specification sections complement criteria 

of this section.  In event of conflict, requirements of individual specification section 

govern. 

2. Take measurements and compute quantities.  CQA Consultant will review measurements 

and quantities. 

3. Quantities and measurements indicated in Bid Form and/or Contract Documents are for 

contract purposes only.  Quantities and measurements supplied or placed in the Work 

shall determine payment.  Final payment for Work governed by unit prices will be made 

on basis of actual measurements and quantities accepted by CQA Consultant multiplied 

by unit sum/price for Work incorporated in or made necessary by the Work. 

a. When actual Work requires more or fewer quantities than those quantities 

indicated, provide required quantities at unit prices contracted.  

b. When actual Work requires 30 percent or greater change in quantity than those 

quantities indicated, Owner or Contractor may claim for Contract Price 

adjustment. 

B. Unit Prices 

1. Payment Includes: Full compensation for required labor, products, tools, equipment, plant 

and facilities, transportation, services and incidentals; erection, application or installation 

of item of the Work; overhead and profit. 

2. Specific Item Unit Pricing is delineated in the individual specification sections. 

3. Mobilization 

a. Basis of Measurement:  By lump sum. 

b. Basis of Payment:  Includes mobilization for the project. 

4. Surveying 

a. Basis of Measurement:  By lump sum. 

b. Basis of Payment:  Includes surveying to the locations and grades according to 

the plans and providing record drawings, and any incidentals in completing the 

contract. 

1.7 ALTERNATES 

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner’s option.  

Accepted Alternates will be identified in the Owner-Contractor Agreement. 

B. Coordinate related work and modify surrounding work. 

 

 

END OF SECTION 



Technical Specifications   June 2014 

Edgecombe County C&D Landfill, Tarboro, NC   S&ME Project No. 1054-13-277A 

 

 

 01300 - 1 Administrative Requirements 

SECTION 01300 

ADMINISTRATIVE REQUIREMENTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project Meetings. 

2. Submittal procedures. 

3. Construction progress schedules. 

4. Health & Safety Professional. 

5. Administrative Submittals 

1.2 PROJECT MEETINGS 

A. A pre-construction conference will be scheduled as soon as practicable after the award of the 

contract.  The Contractor shall attend the conference along with anticipated major subcontractors.  

During this conference, the Contractor shall submit a list of anticipated subcontractors and major 

material suppliers, a detailed construction schedule, and a statement of anticipated monthly 

progress payments showing the percent of progress each month.  The Contractor shall also provide 

at least two local telephone numbers that may be used to contact the Contractor or his authorized 

representative in the event of an emergency after normal business hours.  The Contractor shall also 

have his prospective job Superintendent attend the pre-construction conference. 

B. The Contractor shall attend all weekly progress meetings for the purpose of informing the Owner 

and the CQA Consultant regarding the status of the project.  A person authorized to act on behalf 

of the Subcontractor(s) shall be present.  Each representative shall be thoroughly familiar with the 

status of the project and shall be prepared to discuss and act upon any situations that may arise.  

The time, date, and location of these meetings will be established during the pre-construction 

conference.  The Contractor shall provide an updated job progress schedule at each weekly 

meeting. 

1.3 SUBMITTAL PROCEDURES 

A. Transmit each submittal with CQA Consultant accepted form. 

B. Sequentially number transmittal forms.  Mark revised submittals with original number and 

sequential alphabetic suffix. 

C. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail number, and 

specification section number, appropriate to submittal. 

D. Apply Contractor’s stamp, signed or initialed certifying that review, approval, verification of 

products required, field dimensions, adjacent construction Work, and coordination of information 

is in accordance with requirements of the Work and Contract Documents. 

E. Identify variations from Contract Documents and product or system limitations, which may be 

detrimental to successful performance of completed Work. 

F. When revised for resubmission, identify changes made since previous submission. 

G. Submittals not requested will not be recognized or processed. 
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1.4 CONSTRUCTION PROGRESS SCHEDULES 

A. The project schedule shall be developed using commercially available project scheduling software 

such as Microsoft Project, Primavera P3 Project Planner 3.0, or Suretrak 3.0. 

B. The Contractor shall ensure schedule compatibility with Owner’s integrated site schedule 

including but not limited to Activity Codes, Calendars, etc.  Approved schedule templates are 

available from Owner upon request. 

C. Submit initial schedules within 10 days after date of Notice to Proceed.  After review, resubmit 

required revised data within 10 days. 

D. Submit revised Progress Schedules with each Application for Payment. 

E. Distribute copies of reviewed schedules to Project site file, subcontractors, suppliers, and other 

concerned parties. 

F. In addition to the schedule updates described above Contractors shall report to the Owner 

immediately upon becoming aware of any circumstances which might result in deviation from the 

approved Project Milestone Schedule.  Should the project fall behind schedule to the extent that 

completion of Work within the Contract Time appears doubtful, Contractor shall take corrective 

action to get back on schedule at no change in target price.  In addition to informing the Owner 

and taking prompt corrective action, the Contractor shall develop and submit to the Owner a 

schedule Recovery Plan which identifies changes in approach, schedule sequence logic, work 

schedule, etc. required to meet the contract Substantial Completion.  A Recovery Plan shall be 

developed by the Contractor by the next schedule update. 

1.5 CASH FLOW SCHEDULE 

A. The Contractor shall submit a cash flow schedule with the construction progress schedule.  The 

cash flow schedule shall define on a monthly basis the estimated progress payment amount for the 

project duration. 

B. Submit revised cash flow schedules with each Application for Payment 

1.6 HEALTH & SAFETY PROFESSIONAL 

A. The Contractor shall be responsible for providing a full-time Health & Safety Professional that 

shall be on-site during construction activities. 

B. The Contractor shall provide a resume of the full-time Health & Safety Professional. 

1.7 ADMINISTRATIVE SUBMITTALS:  The Contractor shall submit the following within 21 days after date 

of Notice to Proceed.  After review, resubmit required revised data within 7 days. 

A. Material Handling Plan; 

B. Project Work Plan; 

C. List of subcontractors; 

D. Employee training matrix; 

E. List of non-English speaking personnel; 
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F. List of all chemical products that will be stored/used; 

G. MSDS sheets for all chemical products; 

H. List of fuel driven equipment; and  

I. Contractor and subcontractor time and materials unit rates. 
 

 

END OF SECTION 
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SECTION 01400 

QUALITY REQUIREMENTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Tolerances. 

2. Surveying. 

3. References. 

4. Mock-Up Requirements. 

5. Testing and observation requirements. 

1.2 QUALITY CONTROL AND CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 

workmanship, to produce Work of specified quality. 

B. Comply with manufacturers' and/or supplier’s instructions, including each step in sequence. 

C. When manufacturers' and/or supplier’s instructions conflict with Contract Documents, request 

clarification from Engineer before proceeding. 

D. Comply with specified standards as minimum quality for the Work except where more stringent 

tolerances, codes, or specified requirements indicate higher standards or more precise 

workmanship. 

E. Perform Work by persons qualified to produce required and specified quality. 

F. Verify field measurements are as indicated on Construction Drawings or as instructed by 

manufacturer. 

G. Materials stored off the site shall be stored in a bonded warehouse and shall be clearly marked as 

being for this project. 

1.3 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do 

not permit tolerances to accumulate. 

B. Comply with manufacturers' tolerances.  When manufacturers' tolerances conflict with Contract 

Documents, request clarification from Engineer before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 

1.4 SURVEYING 

A. All field layouts shall be performed by or under the supervision of a licensed Professional Land 

Surveyor registered in the state where the Work is to be conducted.  The Contractor shall establish 

and maintain a minimum of two permanent benchmarks.  Horizontal and vertical locations of the 

benchmarks shall be recorded on the Record Drawings. 
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B. The Contractor will be responsible for all surveying necessary for construction including Record 

Drawings.  A 50’ X 50’ grid pattern or as otherwise approved by the CQA Consultant, of ground 

surface elevations in the construction area shall be surveyed and reference points installed by the 

Contractor prior to excavation and prior to placement of the soil materials.  The Record finished 

grades and Record Drawings shall be determined and provided by he Contractor’s licensed 

surveyor. 

C. Record Drawings for liner system construction shall include at a minimum: 
1. Subgrade; 

2. Low permeability soil liner;  

3. Erosion and vegetative cover; 

4. Perimeter berms, roads, and stormwater management features; and 

5. Landfill gas wells. 

D. The thickness of the soil layers (low permeability soil liner, erosion and vegetative layer) shall be 

determined by non-destructive survey methods by comparison of topographic survey and spot 

elevations of the top of subject layer to the bottom of the subject layer.  All anchor trenches, 

berms, toes, crests and breaks-in-slope shall be surveyed, field referenced and located on Record 

Drawings. 

1.5 REFERENCES 

A. For products or workmanship specified by association, trades, or other consensus standards, 

comply with requirements of standard, except when more rigid requirements are specified or are 

required by applicable code. 

B. Obtain copies of standards where required by product specifications sections. 

C. When specified reference standards conflict with Contract Documents, request clarification from 

Engineer before proceeding. 

D. Contractual relationships, duties, and responsibilities of parties in Contract, nor those of Engineer 

or CQA Consultant shall be altered from Contract Documents by mention or inference otherwise 

in reference documents. 

1.6 MOCK-UP REQUIREMENTS 

A. Tests will be performed under provisions identified in respective product specification sections. 

1.7 TESTING AND OBSERVATION REQUIREMENTS 

A. Testing and observation services for the purpose of conducting tests shall be performed by the 

CQA Consultant as required by the project Construction Quality Assurance (CQA) Plan.  All costs 

of testing shall be paid by the Owner except for those called out in the CQA documents to be the 

contractor’s responsibility. 

B. Testing, observations and source quality control may occur on or off project site.  Perform off-site 

testing as required by CQA Consultant or Owner. 

C. CQA Reports will be submitted by the CQA Consultant to the State Regulatory Solid Waste 

Section/Department indicating observations and results of tests and indicating compliance or non-

compliance with Contract Documents. 
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D. Contractor shall cooperate with CQA Consultant; furnish samples of materials, equipment, tools, 

storage, safe access, and assistance by incidental labor as requested. 

1. The Contractor shall give ample advance notice to the CQA Consultant prior to expected 

time for operations requiring testing services and/or before covering up items that require 

inspection. 

2. The Contractor shall make arrangements with CQA Consultant and pay for additional 

samples and tests required for Contractor's use. 

E. Testing and employment of testing agency or laboratory shall not relieve Contractor of obligation 

to perform Work in accordance with requirements of Contract Documents. 

F. Re-testing or observation required because of non-conformance to specified requirements shall be 

performed by same CQA Consultant.  Payment for re-testing will be charged to Contractor by 

deducting testing charges from Contract Sum/Price. 

G. CQA Consultant Responsibilities: 

1. Provide qualified personnel at site.  Cooperate with Owner, Engineer, and Contractor in 

performance of services. 

2. Perform specified sampling and testing of products in accordance with specified 

standards. 

3. Ascertain compliance of materials with requirements of Contract Documents. 

4. Promptly notify Owner and Contractor of observed irregularities or non-conformance of 

Work or products. 

5. Perform additional tests required by Engineer. 

6. Attend preconstruction meetings and progress meetings. 

PART 2  PRODUCTS 

Not used. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Contractor shall verify existing site conditions and substrate surfaces are acceptable for subsequent 

Work.  Beginning new Work means acceptance of existing conditions. 

B. Contractor shall verify existing substrate is capable of structural support or attachment of new 

Work being applied or attached. 

C. Contractor shall examine and verify specific conditions described in individual specification 

sections. 

3.2 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

 

 

END OF SECTION 
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SECTION 01500 

TEMPORARY FACILITIES AND CONTROLS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Temporary Utilities: 

a. Temporary electricity. 

b. Telephone and facsimile service. 

c. Temporary water service. 

d. Temporary sanitary facilities. 

2. Construction Facilities: 

a. Field offices and sheds. 

b. Vehicular access. 

c. Parking. 

d. Progress cleaning and waste removal. 

3. Temporary Controls: 

a. Barriers. 

b. Water control. 

c. Dust control. 

d. Erosion and sediment control. 

e. Pollution control. 

4. Site Security. 

5. Removal of utilities, facilities, and controls. 

1.2 TEMPORARY UTILITIES  

A. Temporary Electricity 

1. Electricity shall be provided on a temporary basis by connection to existing public utility 

or by other means acceptable to the Owner.  The Contractor shall be responsible for all 

cost incurred in providing temporary electrical service. 

B. Telephone and Facsimile Service 

1. Provide, maintain, and pay for telephone service for verbal communication and facsimile 

transmittals to support field office at time of project mobilization. 

C. Temporary Water Service 

1. Water shall be provided from the local municipality or county water system or by other 

means acceptable to the Owner on a temporary basis and paid for by Contractor. 

D. Temporary Sanitary Facilities 

1. Provide and maintain required facilities and enclosures.  Existing facility use is not 

permitted.  Provide facilities at time of project mobilization. 

2. Sanitary arrangements shall include water closet facilities acceptable to the local Health 

Department and shall be kept in a sanitary condition at all times.  These facilities shall be 

available to all workers on the job. 

1.3 CONSTRUCTION FACILITIES 

A. Field Offices and Sheds 
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1. Temporary structures shall include a temporary field office, complete with lights, 

telephone, air conditioning, and heat.  A portion of this office shall be partitioned off, of 

sufficient size, for the use of the Owner, CQA Consultant and their representatives.  

2. Do not use permanent facilities for field offices or for storage. 

3. Removal:  At completion of Work, remove buildings, foundations, utility services, and 

debris.  Restore areas to satisfaction of Owner. 

B. Vehicular Access 

1. Location as indicated on Drawings approved by Engineer and/or Owner. 

2. Use designated existing on-site roads for construction traffic or as directed by CQA 

Consultant and/or Owner. 

C. Parking 

1. Arrange for and/or provide temporary parking areas to accommodate construction 

personnel. 

2. Locate as approved by Owner. 

3. When site space is not adequate, provide additional off-site parking. 

4. Tracked vehicles not allowed on existing on-site streets and driveways. 

5. Do not allow vehicle parking on existing pavement without approval by Owner. 

6. Maintain traffic and parking areas in sound condition free of excavated material, 

construction equipment, products, mud, snow, and ice. 

7. Maintain existing paved areas used for construction; promptly repair breaks, potholes, 

low areas, standing water, and other deficiencies, to maintain paving and drainage in 

original or specified condition. 

8. Mud from Site Vehicles:  Provide means of removing mud from vehicle wheels before 

entering streets. 

D. Progress Cleaning and Waste Removal 

1. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in clean and 

orderly condition. 

2. Provide a dumpster and regular garbage services on-site. 

3. On-site burial of waste, debris, and rubbish shall not be permitted. 

1.4 TEMPORARY CONTROLS 

A. Barriers 

1. Provide barriers to prevent unauthorized entry to construction areas and to protect 

existing facilities and adjacent properties from damage from construction operations and 

demolition. 

B. Water Control 

1. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain 

pumping equipment. 

2. Provide water barriers as required to protect site from soil erosion according to project’s 

Erosion and Sedimentation Control Plan. 

C. Dust Control 

1. Execute Work by methods to minimize raising dust from construction operations. 

2. Provide positive means to prevent air-borne dust from dispersing into atmosphere. 

D. Erosion and Sediment Control 

1. Follow project’s Erosion and Sedimentation Control Plan.  Also see Section 02374 and 

Section 02924. 

2. Plan and execute construction by methods to control surface drainage from cuts and fills, 

from borrow and waste disposal areas.  Prevent erosion and sedimentation. 
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3. Minimize surface area of bare soil exposed at one time. 

4. Provide temporary measures including berms, dikes, and drains, and other devices to 

prevent water flow across disturbed areas. 

5. Construct fill and waste areas by selective placement to avoid erosive surface. 

6. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly 

apply corrective measures. 

E. Pollution Control 

1. Provide methods, means, and facilities to prevent contamination of soil, water, and 

atmosphere from discharge of noxious, toxic substances, and pollutants produced by 

construction operations. 

2. Comply with pollution and environmental control requirements. 

3. Comply with Owner’s pollution control program. 

4. Establish a clear boundary at the existing ash basin drainage features.  Material disposal 

in the active ash basin is not permitted. 

1.5 SITE SECURITY: 

A. The Contractor is responsible for securing the work area, equipment, and materials.  Owner will 

not be responsible for vandalism, damage, or theft of equipment and materials on the job site. 

1.6 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

A. Remove temporary utilities, equipment, facilities, and materials prior to Substantial Completion 

inspection. 

B. Clean and repair damage caused by installation or use of temporary work. 

C. Restore existing facilities used during construction to original condition.  Restore permanent 

facilities used during construction to specified condition. 

 

 

END OF SECTION 
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SECTION 01600 

PRODUCT REQUIREMENTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Products. 

2. Product delivery requirements. 

3. Product storage and handling requirements. 

4. Product options. 

5. Product substitution procedures. 

1.2 PRODUCTS 

A. Furnish products of qualified manufacturers suitable for intended use.  Furnish products of each 

type by single manufacturer unless specified otherwise. 

1.3 PRODUCT DELIVERY REQUIREMENTS 

A. Transport and handle products in accordance with manufacturer's instructions and Specifications.  

When manufacturers’ and/or suppliers’ instructions conflict with Contract Documents, request 

clarification from Engineer before proceeding. 

B. Promptly inspect shipments to ensure products comply with requirements, quantities are correct, 

and products are undamaged. 

C. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, 

or damage. 

1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS 

A. Store and protect products in accordance with manufacturers' instructions.  When manufacturers’ 

and/or suppliers’ instructions conflict with Contract Documents, request clarification from 

Engineer before proceeding. 

B. Store with seals and labels intact and legible. 

C. Store sensitive products in weather-tight enclosures in an environment favorable to product. 

D. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to 

prevent condensation and degradation of products. 

E. Materials stored off the site shall be stored in a bonded warehouse and shall be clearly marked as 

being for this project.  When requesting payment for the materials stored, the Contractor shall 

submit with his request a Certificate of Insurance showing proof of coverage for the materials.  

Payment will be made for up to 90% of invoice amount only for stored materials.  No payment 

will be made for anticipated overhead and profit.  Requests or payments for materials stored shall 

be accompanied by the Supplier’s invoices, or other indications of the value of the stored 

materials, satisfactory to the Owner. 
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F. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, 

or damage. 

G. Arrange storage of products to permit access for inspection.  Periodically inspect to verify 

products are undamaged and are maintained in acceptable condition. 

1.5 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only:  Any product meeting those 

standards or description. 

B. Products Specified by Naming One or More Manufacturers with Provision for Substitutions:  

Submit request for substitution for any manufacturer not named in accordance with the following 

article. 

1.6 PRODUCT SUBSTITUTION PROCEDURES 

A. Substitutions may be considered when a product becomes unavailable through no fault of 

Contractor. 

B. Document each request with complete data substantiating compliance of proposed Substitution 

with Contract Documents. 

C. Substitutions will not be considered when they are indicated or implied on Shop Drawing or 

Product Data submittals, without separate written request, or when acceptance will require 

revision to Contract Documents. 

D. Document each request with complete data substantiating compliance of proposed Substitution 

with Contract Documents. 

E. A request constitutes a representation that Contractor: 

1. Has investigated proposed product and determined that it meets or exceeds quality level 

of specified product. 

2. Will provide same warranty for Substitution as for specified product. 

3. Will coordinate installation and make changes to other Work which may be required for 

the Work to be complete with no additional cost to Owner. 

4. Waives claims for additional costs or time extension which may subsequently become 

apparent. 

5. Will reimburse Owner and/or Engineer for review or redesign services associated with re-

approval by authorities having jurisdiction. 

F. Substitutions will not be considered when they are indicated or implied on Shop Drawing or 

Product Data submittals, without separate written request, or when acceptance will require 

revision to Contract Documents. 

G. Substitution Submittal Procedure: 

1. Submit three copies of request for Substitution for consideration.  Limit each request to 

one proposed Substitution. 

2. Submit Shop Drawings, Product Data, and certified test results attesting to proposed 

product equivalence.  Burden of proof is on proposer. 

3. Engineer will notify Contractor in writing of decision to accept or reject request. 

 

 

END OF SECTION 
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SECTION 01700 

EXECUTION REQUIREMENTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Closeout procedures. 

2. Final cleaning. 

3. Starting of systems. 

4. Testing, adjusting, and balancing. 

5. Protecting installed construction. 

6. Project record documents. 

7. Manual for materials and finishes. 

8. Manual for equipment and systems. 

9. Product warranties and product bonds. 

1.2 CLOSEOUT PROCEDURES 

 

A. Certificate of Substantial Completion will not be issued until Owner has been provided with 

written certification that Contract Documents have been reviewed, work has been observed, and 

that work is in accordance with Contract Documents and ready for Owner and CQA Consultant’s 

review. 

 

B. Final Application for Payment shall be accompanied by the following documents: 

1. Record Drawings (reproducible). 

2. Guarantees of all materials and workmanship. 

3. Contractor’s Affidavit, Release and Waiver of Claims. 

4. Consent of Surety (if applicable). 

5. Final State/County Sales/Use Tax Statement (if applicable). 

6. Complete list of all Subcontractors and areas of work performed. 

7. Proof of Compliance with Building Standards. 

8. MWBE Documentation of Final Contract Payments (if applicable). 

1.3 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

B. Clean site; sweep paved areas, rake and clean landscaped surfaces. 

C. With Owner’s permission, may dispose of waste and surplus materials, and rubbish on-site in 

Owner designated location.  Otherwise remove these items from the site.  In addition, remove 

construction facilities from site. 

1.4 STARTING OF SYSTEMS 

A. Coordinate schedule for start-up of various equipment and systems. 

B. Notify CQA Consultant and Owner five (5) days prior to start-up of each item. 

C. Verify each piece of equipment or system has been checked for proper lubrication, drive rotation, 

belt tension, control sequence, and for conditions that may cause damage. 
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D. Verify tests, meter readings, and specified electrical characteristics agree with those required by 

equipment or system manufacturer. 

E. Verify wiring and support components for equipment are complete and tested. 

F. Execute start-up under supervision of applicable manufacturer's representative in accordance with 

manufacturers' instructions. 

1.5 TESTING, ADJUSTING AND BALANCING 

A. Testing and CQA reports will be prepared by the CQA Consultant indicating observations and 

results of tests and indicating compliance or non-compliance with requirements of Contract 

Documents. 

1.6 PROTECTING INSTALLED CONSTRUCTION 

A. Protect installed Work and provide special protection where specified in individual specification 

sections. 

B. Provide temporary and removable protection for installed products.  Control activity in immediate 

work area to prevent damage. 

C. Prohibit traffic on landscaped areas. 

1.7 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the Work: 

1. Drawings. 

2. Specifications. 

3. Addenda. 

4. Change Orders and other modifications to the Contract. 

5. Reviewed Shop Drawings, Product Data, and Samples. 

6. Manufacturer's instruction for assembly, installation, and adjusting. 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 

C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress, not less than weekly. 

E. Specifications:  Legibly mark and record at each product section description of actual products 

installed, including the following: 

1. Manufacturer's name and product model and number. 

2. Product substitutions or alternates utilized. 

3. Changes made by Addenda and modifications. 

F. Record Drawings:  Legibly mark each item to record actual construction including: 

1. Measured depths of foundations in relation to finish floor datum. 

2. Measured horizontal and vertical locations of underground utilities and appurtenances, 

referenced to permanent surface improvements. 

3. Measured locations of internal utilities and appurtenances concealed in construction, 

referenced to visible and accessible features of the Work. 

4. Field changes of dimension and detail. 

5. Details not on original Contract drawings. 
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G. Submit documents to CQA Consultant. 

1.8 MANUAL FOR MATERIALS AND FINISHES 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents before start of 

Work.  CQA Consultant will review draft and return one copy with comments. 

B. For equipment, or component parts of equipment put into service during construction and operated 

by Owner, submit documents within ten days after acceptance. 

C. Building Products, Applied Materials, and Finishes:  Include product data, with catalog number, 

size, composition, and color and texture designations. 

D. Instructions for Care and Maintenance:  Include manufacturer's recommendations for cleaning 

agents and methods, precautions against detrimental agents and methods, and recommended 

schedule for cleaning and maintenance. 

E. Moisture Protection and Weather Exposed Products:  Include product data listing applicable 

reference standards, chemical composition, and details of installation.  Include recommendations 

for inspections, maintenance, and repair. 

F. Additional Requirements:  As specified in individual product specification sections. 

1.9 MANUAL FOR EQUIPMENT AND SYSTEMS 

A. For equipment, or component parts of equipment put into service during construction and operated 

by Owner, submit documents within ten days after acceptance. 

B. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and 

sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  Include 

summer, winter, and special operating instructions. 

C. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance 

and trouble shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, 

balancing, and checking instructions. 

D. Include servicing and lubrication schedule, and list of lubricants required. 

E. Include manufacturer's printed operation and maintenance instructions. 

F. Include sequence of operation by controls manufacturer. 

G. Include original manufacturer's parts list, illustrations, assembly drawings, and diagrams required 

for maintenance. 

H. Include control diagrams by controls manufacturer as installed. 

I. Include Contractor's coordination drawings, with color coded piping diagrams as installed. 

J. Include charts of valve tag numbers, with location and function of each valve, keyed to flow and 

control diagrams. 

K. Include list of original manufacturer's spare parts, current prices, and recommended quantities to 

be maintained in storage. 



Technical Specifications   June 2014 

Edgecombe County C&D Landfill, Tarboro, NC   S&ME Project No. 1054-13-277A 

 

 

 01700 - 4 Execution Requirements 

L. Include test and balancing reports as specified in Section 01400. 

M. Additional Requirements:  As specified in individual product specification sections. 

1.10 PRODUCT WARRANTIES AND PRODUCT BONDS 

A. Execute and assemble transferable warranty documents and bonds from subcontractors, suppliers, 

and manufacturers. 

B. Verify documents are in proper form, contain full information, and are notarized. 

C. Co-execute submittals when required. 

D. Submit prior to final Application for Payment. 

 

 

END OF SECTION 



 

 

 

DIVISION 2 - SITE CONSTRUCTION 
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SECTION 02060 

AGGREGATE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aggregate materials for fill, drainage, and grading purposes. 

B. Related Sections: 

1. Section 02374 – Erosion Control Devices 

2. Section 02611 – Landfill Gas Wells. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Coarse Aggregate: 

1. Basis of Measurement: A1, A2, & A3 by the in place cubic yard or as otherwise 

indicated in other Sections of these Specifications.  Installation quantities shall not 

include quantities placed beyond the lines and grades shown on the Drawings. 

2. Basis of Payment: 

a. Includes supplying aggregate materials, hauling, stockpiling, and placement. 

b. Requested payment quantities will be submitted by the Contractor with final 

approval by the CQA Consultant.  If a dispute exists relative to payment quantities, 

the Contractor at his expense will uncover any buried or covered material for re-

evaluation. 

1.3 REFERENCES 

A. American Association of State Highway and Transportation Officials: 

1. AASHTO T11 – Standard Method of Test for Materials Finer than 75 m (No. 200) 

Sieve in Mineral Aggregates by Washing. 

2. AASHTO T27 – Standard Method of Test for Sieve Analysis of Fine and Coarse 

Aggregates. 

3. AASHTO T180 – Standard Method of Test for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop. 

B. ASTM International: 

1. ASTM C136 – Standard Test Method for Sieve Analysis of Fine and Coarse Aggregate. 

2. ASTM D421 – Standard Practice for Dry Preparation of Soil Samples for Particle-Size 

Analysis and Determination of Soil Constants. 

3. ASTM D422 – Standard Test Method for Particle Size Analysis of Soils. 

4. ASTM D698 – Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)). 

5. ASTM D1556 – Standard Test Method for Density and Unit Weight of Soil in Place by 

the Sand-Cone Method. 

6. ASTM D1557 – Test Methods for Moisture-Density Relations of Soils and Soil-

Aggregate Mixtures, Using 10 lb Rammer and 18 inch Drop. 

7. ASTM D2167 – Standard Test Method for Density and Unit Weight of Soil in Place by 

the Rubber Balloon Method. 

8. ASTM D3017 – Standard Test Method for Water Content of Soil and Rock in Place by 

Nuclear Methods (Shallow Depth). 
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9. ASTM D4253 – Standard Test Methods for Maximum Index Density and Unit Weight of 

Soils Using a Vibratory Table. 

10. ASTM D4254 – Standard Test Method for Minimum Index Density and Unit Weight of 

Soils and Calculation of Relative Density. 

11. ASTM D6938 – Standard Test Methods for Density of Soil and Soil-Aggregate in Place 

by Nuclear Methods (Shallow Depth). 

C. North Carolina Department of Transportation (NCDOT) Standard specifications for Roads and 

Structures. 

1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Submittal procedures. 

B. Materials Source:  Submit name of imported materials suppliers and description of material. 

C. Manufacturer’s/Supplier’s Certificate:  Certify materials meet or exceed specified requirements. 

D. Requested payment quantities will be submitted by the Contractor with final approval by the CQA 

Consultant. 

1.5 QUALITY ASSURANCE 

A. Furnish each aggregate material type from single source throughout the Work. 

B. Perform Work in accordance with NCDOT Standard Specifications for Roads and Structures or as 

otherwise specified. 

PART 2 PRODUCTS 

2.1 COARSE AGGREGATE MATERIALS 

A. Coarse Aggregate Type A1 – Roadways:  Conforming to ABC Stone NCDOT standards.  Coarse 

Aggregate Type A1 used for roadway subgrades shall conform to Section 1010 of NCDOT 

Standard Specifications of Type A aggregate base course. 

B. Coarse Aggregate Type A2 – Drainage Aggregate:  Subangular, subrounded, rounded, or well 

rounded particle shaped conforming to No. 57 Stone NCDOT Standard Specifications Sections 

1005 and 1006.  Coarse Aggregate Type A2 shall be used for gas well construction and erosion 

control device construction and shall conform to the specifications in this section. 

C. Coarse Aggregate Type A3:  Conforming to Class B Riprap NCDOT Standard Specifications 

Section 1042.  Coarse Aggregate Type A3 used for erosion control device construction and shall 

conform to the specifications in this section. 

2.2 SOURCE QUALITY CONTROL 

A. Section 01400 – Quality Requirements:  Testing and observation services. 

B. Aggregate Material – Testing and Analysis:  Perform in accordance with ASTM C136, ASTM 

D421, ASTM D422, ASTM D4253, ASTM D4254, AASHTO T11, and/or AASHTO T27. 
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C. When tests indicate materials do not meet specified requirements, change material or material 

source and retest. 

D. Furnish materials of each type from same source throughout the Work. 

PART 3 EXECUTION 

3.1 STOCKPILING 

A. Stockpile materials on site at locations designated by CQA Consultant. 

B. Stockpile in sufficient quantities to meet Project schedule and requirements. 

C. Separate differing materials with dividers or stockpile apart to prevent mixing. 

D. Direct surface water away from stockpile site so as to prevent erosion or deterioration of materials. 

E. Stockpile materials on impervious material and cover to prevent erosion and leaching, until 

disposed of. 

3.2 STOCKPILE CLEANUP 

A. Remove stockpile, leave area in clean and neat condition.  Grade site surface to prevent free 

standing surface water. 

3.3 EXAMINATION 

A. Verify substrate has been observed, gradients and elevations are correct, and is dry. 

B. Perform proofrolling of roadway or slab subgrades with a pneumatic tired vehicle with a minimum 

loaded weight of 20 tons under the observation of the CQA Consultant or his representative to help 

identify subgrade areas that require repair.  Proofrolling shall be conducted at the discretion of the 

CQA Consultant or his representative.  Any soft, saturated, or yielding areas exhibited by pumping 

and/or rutting will require removal and replacement with the appropriate compacted soil. 

3.4 PREPARATION 

A. Correct irregularities in subgrade gradient and elevation by scarifying, reshaping, and re-

compacting. 

B. Do not place fill on soft, muddy, or frozen surfaces. 

C. Repair subgrade areas identified by the CQA Consultant or his representative prior to placing 

aggregate or structural fill. 

3.5 AGGREGATE PLACEMENT 

A. Spread aggregate over prepared subgrade to a total compacted thickness as specified on Drawings. 

B. Place aggregate in layer thicknesses according to NCDOT Standard Specifications Section 520 

and compact to specified density. 
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C. Level and contour surfaces to elevations and gradients indicated. 

D. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist compaction. 

E. Add water to assist compaction.  If excess water is apparent, remove aggregate and aerate to 

reduce moisture content. 

F. Use mechanical tamping equipment in areas inaccessible to compaction equipment. 

3.6 TOLERANCES 

A. Section 01400 – Quality Requirements:  Tolerances. 

B. Scheduled Compacted Thickness:  Within ¼ inch. 

C. Variation From Design Elevation:  Within ½ inch. 

3.7 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements:  Testing and observation requirements.  

B. Compaction testing will be performed in accordance with ASTM D1556, ASTM D1557, ASTM 

D698, AASHTO T180, ASTM D2167, ASTM D3017, and/or ASTM D6938. 

C. If tests indicate Work does not meet specified requirements, remove Work, replace, and retest. 

D. Frequency of Tests:  Minimum of 2,500 square feet, one correction test per compacted lift. 

E. Stone Pavement Surface 

1. Compact placed aggregate materials to achieve compaction of 100 percent. 

 

 

END OF SECTION 
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SECTION 02320 

STRUCTURAL FILL 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural fill defined as compacted fill for perimeter berms, surface water control 

systems, roadways, area fill not within the landfill cells, or other systems not intended to 

function as a migration barrier. 

2. Erosion layer defined as compacted fill placed for cover system construction. 

3. Vegetative soil layer defined as fill placed for cover system construction. 

B. Related Sections: 

1. Section 02321 – Low Permeability Barrier. 

2. Section 02374 – Erosion Control Devices. 

3. Section 02611 – Landfill Gas Wells. 

4. Section 03480 – Pre-Cast Concrete Structures. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Fill Type S1, Structural Fill and Erosion Layer: 

1. Basis of Measurement:  By the cubic yard filled.  The quantity of structural fill and erosion 

layer will be based upon the in-place volume between the prepared subgrade and the 

structurally filled surface as determined by surveys after completion of the placement of the 

structural fill.  A grid pattern, as approved by the CQA Consultant, of ground surface 

elevations in the area shall be surveyed and reference points installed by the Earthwork 

Contractor prior to structural backfill placement and prior to placement of any overlying 

material.  The CQA Consultant shall check the record finished grades and determine the 

backfilled volume based on survey data provided by the Earthwork Contractor. 

2. Basis of Payment:  By the cubic yard placed times the unit price for fill placement. 

a. Includes excavating, screening to particle size requirements, hauling, scraping, 

stockpiling, dust control, scarifying substrate surface, moisture conditioning, 

placing where required, compacting, maintenance, and removing accumulated 

water during construction. 

b. Requested payment quantities will be submitted by the Contractor with final 

approval by the CQA Consultant.  If a dispute exists relative to payment quantities, 

the Earthwork Contractor, at his expense, will uncover any buried or covered 

material for re-evaluation. 

B. Fill Type S2, Vegetative Soil Layer: 

1. Basis of Measurement:  By the cubic yard filled.  The quantity of vegetative soil layer will 

be based upon the in-place volume between the prepared subgrade and the filled surface 

as determined by surveys after completion of the placement of the vegetative soil layer.  A 

grid pattern, as approved by the CQA Consultant, of ground surface elevations in the area 

shall be surveyed and reference points installed by the Earthwork Contractor prior to 

structural backfill placement and prior to placement of any overlying material.  The CQA 

Consultant shall check the record finished grades and determine the backfilled volume 

based on survey data provided by the Earthwork Contractor. 

2. Basis of Payment:  By the cubic yard placed times the unit price for fill placement. 
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a. Includes excavating, screening to particle size requirements, hauling, scraping, 

stockpiling, dust control, scarifying substrate surface, moisture conditioning, 

placing where required, compacting, maintenance, and removing accumulated 

water during construction. 

b. Requested payment quantities will be submitted by the Contractor with final 

approval by the CQA Consultant.  If a dispute exists relative to payment quantities, 

the Contractor, at his expense, will uncover any buried or covered material for re-

evaluation. 

1.3 REFERENCES 

A. ASTM D422 – Standard test Method for Particle-Size Analysis of Soils (Grain Size with 

Hydrometer). 

B. ASTM D698 – Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft
3
). 

C. ASTM D1556 – Standard Test Method for Density of Soil In Place by the Sand-Cone Method. 

D. ASTM D2216 – Standard Test Method for Laboratory Determination of Water (Moisture) Content 

of Soil and Rock by Mass. 

E. ASTM D2487 – Standard Practices for Classification of Soil for Engineering Purposes (Unified 

Soil Classification System) 

F. ASTM D2937 – Standard Test Method for Density of Soil in place by the Drive-Cylinder Method. 

G. ASTM D4318 – Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of 

Soils. 

H. ASTM D6938 – Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear 

Methods (Shallow Depth). 

1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Submittal procedures. 

B. Samples:  Submit, in air-tight containers, 50 lb sample of each type of excavated material to testing 

laboratory to determine suitability for use as structural fill material. 

PART 2 PRODUCTS 

2.1 FILL MATERIALS 

A. Fill Type S1, Structural Fill: 

1. Structural fill is defined as compacted fill for perimeter berms, surface water control 

systems, roadways, or other systems not intended to function as a migration barrier.  

2. Natural soil material from designated on-site borrow areas and/or stockpiles. 

3. Structural fill and erosion soil layer shall be classified as SP, SM, SW, SC, SW-SM, SW-

SC, SP-SM, ML, or CL soils according to the Unified Soil Classification System (ASTM 

D2487). 
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4. Relatively free of topsoil, organic material, roots, stumps, brush, rocks larger than 3 

inches, subsoil, debris, vegetation, and other foreign matter. 

5. Structural fill located within 1-foot of geosynthetics components shall have a maximum 

particle size of 2 inches.  The material shall be screened by the Earthwork Contractor, if 

necessary, to remove particle sizes greater than 2 inches in diameter.  No more than 5 

percent of the material should be retained on the No. 4 sieve. 

6. All material clods will be broken down with tillers and/or discs to provide a homogeneous 

soil that is free of clods greater than 4 inches in diameter with no more than 15% retained 

on the No. 4 sieve. 

B. Fill Type S2, Erosion Layer: 

1. Erosion layer is defined as compacted fill placed over the low permeability soil layer for 

cover system construction or to otherwise support vegetation establishment in areas not 

within the landfill cells. 

2. Excavated and reused materials from designated on-site or off-site borrow areas and/or 

stockpiles and/or approved soil from trenching operations. 

3. Vegetative soil layer shall be classified as SM, SC, SW-SM, SW-SC, SP-SM, ML, or CL 

soils according to the Unified Soil Classification System (ASTM D2487). 

4. Relatively free of roots, stumps, brush, rocks larger than 3 inches, debris, and other 

foreign matter. 

5. Topsoil material shall have nutrient content and pH capable of supporting vegetation. 

6. Shall have a minimum organic content of 3 percent by weight. 

7. All material clods will be broken down with tillers and/or discs to provide a homogeneous 

soil that is free of clods greater than 2 inches in diameter with no more than 15 percent 

retained on the No. 4 sieve. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 – Administrative Requirements:  Coordination and project conditions 

B. The CQA Consultant will assist the Earthwork Contractor in the determination of structural fill and 

non-select material during excavation operations.  The Earthwork Contractor will be responsible for 

excavating, transporting, stockpiling, placing, and compacting all materials as needed. 

3.2 PREPARATION 

A. Prepare and compact subgrade to density requirements for subsequent backfill materials. 

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with Type S1 fill and 

compact to density equal to or greater than requirements for subsequent fill material. 

C. Scarify subgrade surface to depth of 6 inches. 

D. Proofroll subgrade with a pneumatic tired vehicle with a minimum weight of 20 tons to identify 

subgrade areas that require repair; fill and compact to density equal to or greater than requirements 

for subsequent fill material.  Any soft, saturated, or yielding areas exhibited by pumping and/or 

rutting will require removal and replacement with the appropriate compacted soil. 
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3.3 BACKFILLING 

A. Backfill areas to contours and elevations as shown on Drawings with unfrozen materials. 

B. Systematically backfill to allow maximum time for natural settlement.  Do not backfill over porous, 

wet, frozen, or spongy subgrade surfaces. 

C. Fill Type S1:  Place and compact material in loose lifts not exceeding 8 inches or 6 inches 

compacted thickness.  Manually compacted fill near pipes and other structures will be placed in 

loose lifts not exceeding 4 to 6 inches in thickness. 

D. Fill type S1 over geosynthetic materials will be compacted by tracking with a low ground pressure 

bulldozer or other approved equipment with a ground pressure of less than 5 psi. 

E. Fill Type S2:  Scarify subgrade, place material in one lift and track in with backhoe or other 

equipment approved by CQA Consultant. 

F. Fill Type S1, backfill for drop inlets, and culverts: 

1. Backfill of the drop inlets and culverts shall be placed and compacted in 6 inch thick 

loose lifts around the drop inlets and up to 2 feet above the culverts.  

2. Compaction shall be performed by hand tampers or small hand operated compactors.   

G. Employ placement method that does not disturb or damage other work. 

H. Backfill against supported structures.  Do not backfill against unsupported structures. 

I. Backfill simultaneously on each side of unsupported structures until supports are in place. 

J. Protect backfill from desiccation, crusting, or cracking. 

K. Make gradual grade changes.  Blend slope into level areas. 

L. Remove surplus backfill materials from site unless authorized by Owner to dispose of on-site in an 

Owner designated location. 

M. Leave fill material stockpile areas free of excess fill materials. 

3.4 TOLERANCES 

A. Section 01400 – Quality Requirements:  Tolerances. 

B. Top Surface of General Backfilling:  Plus or minus 1 inch from required elevations. 

3.5 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements:  Testing and observation services. 

B. Laboratory Testing 

1. Perform laboratory material tests in accordance with ASTM D422, ASTM D698, ASTM 

D2216, and ASTM D4318. 

2. Test at a frequency of: 

a. 10,000 cubic yards of type S1 placed; 

b. When materials using for structural fill change; and/or 
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c. When directed by the CQA Consultant. 

3. Sample size shall be 50-lb. 

3.6 In Place Compaction and Natural Moisture Content Tests 

1. Perform in place compaction tests in accordance with ASTM D1556, ASTM D2937, or 

ASTM D6938. 

2. Perform in place natural moisture content test in accordance with ASTM D2216. 

3. Frequency of compaction/natural moisture content tests: 

a. Cover system fills, area fills outside landfill cells, surface water control 

systems, or other systems not intended to function as a migration barrier, in-

place density and moisture: Each lift at a minimum frequency of 1 per acre 

per lift. 

b. Perimeter berms and roadways:  Each lift at a minimum frequency of 1 per 

5,000 sq. ft. 

4. Landfill and Embankments: 

a. Type S1 fill shall be compacted to minimum 95 percent of its Standard Proctor 

(ASTM D 698) maximum dry density. 

b. Testing of the first compacted lift shall be limited to the top 6 inches of the lift 

thickness. 

c. Fill Type S2 should be placed in one continuous loose lift and tracked in by 

backhoe or other equipment approved by CQA Consultant. 

d. Compacted moisture content shall be within 3 percent of optimum moisture 

content for all fill placed, or as otherwise approved by CQA Consultant. 

5. Drop Inlets, and Culverts: 

a. Compaction shall be at a minimum 95 percent of the Standard Proctor maximum 

dry density. 

b. Compacted moisture content shall be within 3 percent of optimum moisture 

content for all fill placed, or as otherwise approved by CQA Consultant. 

B. When tests indicate Work does not meet specified requirements, remove Work, replace, and retest. 

3.7 PROTECTION OF FINISHED WORK 

A. Section 01700 – Execution Requirements: Protecting finished work. 

B. Reshape and re-compact fills subjected to vehicular traffic. 

 

 

END OF SECTION 



Technical Specifications   June 2014 

Edgecombe County C&D Landfill, Tarboro, NC    S&ME Project No. 1054-13-277A 

 

 

 

 02321 -1 Backfill – Low Permeability Barrier 

SECTION 02321 

BACKFILL – LOW PERMEABILITY BARRIER 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: Sections: 

1. Site filling for constructing low permeability barrier. 

2. Consolidation and compaction as scheduled. 

B. Related Sections: 

1. Section 02320 – Structural Fill. 

2. Section 02611 – Landfill Gas Wells. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Fill Type S3, Low Permeability Barrier: 

1. Basis of Measurement:  By the cubic yard filled. 

a. The quantity of low permeability barrier fill will be based upon the volume 

between the subgrade surface and top of low permeability barrier (after overbuild 

removal) as determined by surveys after completion of the placement of the low 

permeability barrier. 

b. A grid pattern as approved by the CQA Consultant of ground surface elevations in 

the cell area shall be surveyed and reference points installed by the Contractor 

before and after placement of low permeability barrier.  The grid pattern shall be 

conducted at the same points for each layer and shall include points at the top and 

bottom of slopes with a minimum of one point on the slope in between.  The CQA 

Consultant shall verify the record finished grades and volume of the low 

permeability barrier based on survey data provided by the Contractor. 

c. Quantities shall not include overbuild or replacement volumes of defective areas 

resulting from erosion or insufficient density and/or permeability test results. 

2. Basis of Payment: 

a. Includes excavation, screening to particle size requirement, hauling, scraping, 

stockpiling, scarifying substrate surface, placing where required, compacting, 

maintenance, and removing accumulated water during construction. 

b. Payment for low permeability barrier will be based on the in-place volume filled 

times the unit price for low permeability barrier. 

c. Requested payment quantities will be submitted by the Contractor with final 

approval by the CQA Consultant.  If a dispute exists relative to payment quantities, 

the Contractor, at his expense, will uncover any buried or covered material for re-

evaluation. 

d. The entire low permeability barrier must meet or exceed the specified thickness, 

density and permeability requirements prior to payment. 

1.3 REFERENCES 

A. ASTM D421 – Standard Practices for Dry Preparation of Soil Samples for Particle-Size Analysis 

and Determination of Soil Constants. 

B. ASTM D422 – Standard test Method for Particle-Size Analysis of Soils (Grain Size with 

Hydrometer). 

C. ASTM D698 – Standard Test Method for Laboratory Compaction Characteristics of Soil Using 
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Standard Effort (12,400 ft-lbf/ft
3
) (Standard Proctor Test). 

D. ASTM D1556 – Standard Test Method for Density and Unit Weight of Soil In-Place by the Sand-

Cone Method. 

E. ASTM D2216 – Standard Test Method for Natural Moisture Content. 

F. ASTM D2487 – Standard Practices for Classification of Soils for Engineering Purposes (Unified 

Soil Classification System). 

G. ASTM D2937 – Standard Test Method for Density of Soil in place by the Drive-Cylinder Method 

Test. 

H. ASTM D4318 – Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of 

Soils. 

I. ASTM D5084 – Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated 

Porous Materials Using a Flexible Wall Permeameter (Remolded and Undisturbed Permeability). 

1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Submittal procedures. 

B. Samples:  Submit, in air-tight containers, 50 lb. per sample of each type of excavated material to 

testing laboratory to determine suitability for use as low permeability barrier fill material. 

C. Upon completion of the low permeability barrier submit survey results to CQA Consultant for 

review and approval documenting the thickness of the low permeability barrier. 

PART 2 PRODUCTS 

2.1 FILL MATERIALS 

A. Standard Fill Type S3, Low Permeability Barrier: 

1. Excavated and reused material from designated on-site borrow area and/or stockpile 

and/or off-site borrow area approved by the Owner and CQA Consultant. 

2. Low permeability barrier material shall be classified as SC, CL, CH, ML, or MH soils 

according to the Unified Soil Classification System (ASTM D2487). 

3. Relatively free of waste, gypsum, ferrous material, topsoil, roots, stumps, brush, rocks 

larger than 1 inch, subsoil, debris, vegetation, calcareous concretions or nodules, and 

other foreign matter. 

4. Fill material shall have a maximum particle size of 1 inch.  The low permeability barrier 

material shall be raked or sieved by the Contractor, if necessary, to remove all particles 

greater than 1 inch in diameter.  No more than 5 percent of the low permeability barrier 

fill material should be retained on the No. 4 sieve. 

5. All material clods will be broken down with tillers and/or discs to provide a homogeneous 

soil (prior to compaction) that is free of clay clods greater than 2 inches in diameter. 

6. Borrow area(s) shall be final graded to slopes as shown on the Drawings. 

7. Material with a minimum Liquid Limit of 30 and Plasticity Index of 10 or as subsequently 

specified by the CQA Consultant based on laboratory testing (ASTM D4318). 

8. Material shall have a maximum permeability of 1x10
-5

 cm/sec. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 – Administrative Requirements:  Coordination and project conditions. 

B. The CQA Consultant will assist the Contractor in the determination of low permeability barrier 

material and non-select material during excavation operations.  The Contractor will be responsible for 

excavating, screening, transporting, stockpiling, placing, and compacting all materials as needed. 

C. Continuous and repeated visual observation of the materials will be performed by the Contractor to 

ensure proper material is being used. 

D. CQA Consultant will make frequent observations of the low permeability barrier placement 

operations and materials, and will consult with the site personnel on suitable liner fill and locations of 

such.  Low permeability barrier fill proposed shall be observed by the CQA Consultant prior to actual 

use. 

3.2 PREPARATION 

A. Prepare existing subgrade. 

B. Test Pad Construction: 

1. A test pad 35 ft x 100 ft in area shall be constructed inside or outside the landfill footprint 

using the same construction methods, equipment, and material to be used for the low 

permeability barrier. 

2. The completed construction of the test pad must precede the beginning of placement of 

the low permeability barrier.  

3. Compaction and soil moisture content shall be in accordance with Part 3.3 of this 

Section. 

4. Low permeability barrier material shall be placed in three or more compacted lifts of 6-

inch thick maximum thickness for a total thickness of 18 inches. 

5. A minimum of six undisturbed samples will be obtained in the test pad by the CQA 

Consultant or his representative at a frequency of two samples per lift.  The following 

laboratory tests will be performed on the undisturbed or remolded samples to document 

the soil’s characteristics and to verify that the material, construction methods, and 

equipment can achieve required permeability per Part 2.1A.8 of this Section: 

a. Atterberg Limits Test (ASTM D4318) at frequency of 1 tests per lift 

b. Grain Size with Hydrometer (ASTM D422) at frequency of 1 test per lift. 

c. Remolded Permeability (ASTM D5084) at frequency of 1 test per lift. 

d. Undisturbed Permeability (ASTM D5084) at frequency of 1 test per lift. 

e. Standard Proctor Test (ASTM D698) at frequency of 1 test per lift. 

6. Field moisture and field density tests will also be performed by the CQA Consultant or his 

representative during soil placing and compaction to document the conditions obtained by 

the construction method, equipment, and material to correlate with the required 

permeability for the low permeability barrier test pad.  

a. Field Density Test (ASTM D2937) at frequency of 3 tests per lift. 

b. Natural Moisture Content Test (ASTM D2216) at frequency of 3 tests per lift. 

7. The Contractor shall allow sufficient time for construction and testing of the test pad prior 

to placement of the low permeability barrier. 

8. If the initial test pad does not meet the permeability requirements, a second test pad shall 

be constructed prior to placement of the low permeability barrier. 

9. Based on the material classification, density, moisture, and permeability testing performed 

on the test pad, the CQA Consultant will determine the specified range of acceptable 

densities and moisture contents required to achieve the required permeability. 
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10. If the low permeability barrier material differs in classification, plasticity or gradation to 

the material used in the test pad, the CQA Consultant will require construction of another 

test pad with additional laboratory classification and permeability testing prior to the 

materials use to evaluate the its suitability as a low permeability barrier material. 

C. Prior to low permeability barrier placement, the prepared subgrade shall be proofrolled with a 

pneumatic tired vehicle with a minimum weight of 20 tons at the approval of the CQA Consultant.  

Proofrolling shall be conducted at the discretion of the CQA Consultant or his representative.  Any 

soft, saturated, or yielding areas exhibited by pumping and/or rutting will require removal and 

replacement with the appropriate compacted soil. 

3.3 FILLING 

A. Place fill to contours and elevations as shown on Drawings with unfrozen materials. 

B. The low permeability barrier shall be a minimum of 18 inches thick.  Thickness of the low 

permeability barrier on the side slopes shall be measured perpendicular to the slope. 

C. Low permeability barrier shall have a compacted lift thickness of 6 in. ± 1 in.  Thinner lifts are 

permissible to achieve design grade. 

D. Lift thickness may be sampled upon completion (but prior to subsequent lift placement) by hand 

augering through the lift and measuring the thickness.  The resulting penetration shall be promptly 

backfilled by the Contractor with a hand tamped clayey soil mixture of one part bentonite and three 

parts low permeability barrier material. 

E. Samples of the in-place low permeability barrier material shall be tested and evaluated in accordance 

with provisions of the CQA Plan and Part 3.5 of this Section prior to final acceptance of the low 

permeability barrier.  All compaction or permeability test locations shall be filled with a mixture of 

one part bentonite and three parts low permeability barrier material. 

F. Equipment or truck traffic shall not be permitted on previous fill lifts during the period between 

scarifying and compaction of a new fill lift unless approved by the CQA Consultant. 

G. After the lift to be compacted is conditioned, representative samples will be taken by the CQA 

Consultant or his representative and tested for moisture content prior to any compactive efforts.  If the 

moisture content is within the range specified in Part 3.5D of this Section, compaction may begin.  If 

the moisture content is outside of this range, the low permeability barrier fill shall be wetted or dried 

and reworked accordingly.  The low permeability barrier fill should be sprinkled or sprayed with 

water, utilizing equipment creating a uniform application and dozed, wind-rowed, and/or disc-plowed 

to uniformly increase the moisture content of the low permeability barrier if the material moisture 

content is too low.  The low permeability barrier fill shall be dozed, wind-rowed, and/or disc-plowed 

to help air dry the soil if the moisture content is too high. 

H. Each lift shall be thoroughly compacted and satisfy the moisture and density criteria established from 

the test pad results.  Field testing shall be completed according to Part 3.5D of this Section before a 

subsequent lift is placed. 

I. Compaction of lifts shall be as follows: 

1. Compaction of lifts shall be performed with an appropriately heavy, properly ballasted, 

deep penetrating foot compactor and shall be subject to approval of the CQA Consultant.  

2. Dozer equipment shall not be used for primary compaction efforts. 

3. A minimum number of passes will be required on each lift as determined by the test pad.  

A pass is defined as one trip of the compacting equipment over the lift and back to the 

starting point by a single drum roller or one trip across the lift surface from one side to the 
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other if the compacting equipment has front and back compacting rollers.  This 

requirement is to allow thorough remolding of the soil by kneading action. 

4. The daily work area shall extend a distance so as to maintain moist and uniform soil 

conditions (facilitate bonding) and continuous operations.  Desiccation, crusting, or 

cracking of the lift surface shall be avoided as much as possible.  Each lift shall be 

protected, at all times after placement, from desiccation and crusting. 

5. If desiccation, crusting, or cracking of the lift surface occurs before placement of the next 

lift, this area shall be scarified to a sufficient depth to mix with moist materials, or 

sprinkled with water and then scarified at the direction of the CQA Consultant. 

6. The surface of the underlying lift shall be scarified prior to compaction of each 

subsequent lift (i.e.:  Lift 2 to Lift 3, etc.) to facilitate bonding of the lifts. 

7. The transition between the bottom and side slopes shall be accomplished by compacting 

parallel (bottom to top) to the slope. 

8. Soil moisture and dry density requirements: 

a. To determine the moisture content and dry density requirements of the 

compacted soil are being satisfied, field and laboratory tests shall be performed 

at the frequencies specified in Part 3.5C and D of this Section. 

b. Compacted moisture content shall be between 2 and 5 percent wet of optimum 

moisture content, as determined by density testing, or as determined by the 

results of the low permeability barrier test pad. 

c. The low permeability barrier shall be compacted to a minimum dry density of 95 

percent (or as determined by the results of the low permeability barrier test pad) 

of the maximum dry density determined from the standard Proctor test (ASTM 

D-698).  Where densities less than the specified density are measured, the low 

permeability barrier shall be recompacted and/or removed and reworked to meet 

density criteria. 

J. Low permeability barrier fill shall not be placed or compacted during sustained periods with air 

temperatures below 32F.  Low permeability barrier fill may be placed and compacted during periods 

of early morning and early evening freezing temperatures with warming trends above 45F during the 

day.  No fill shall be placed on frozen subgrade.  If the low permeability barrier or structural fill 

freezes or ices, the fill section shall be, allowed to thaw, rescarified, and recompacted, at the 

discretion of the CQA Consultant.  Low permeability barrier or structural fill material shall not be 

placed on frozen or icy subgrade soils. 

K. During construction, finished lifts or sections shall be sprinkled with water, as needed, to avoid 

excessive cracking or at least twice daily. 

L. At the end of each construction day's activities, completed lifts or sections shall be sealed by rolling 

with rubber tired or smooth drum rollers and sprinkled with water, as needed, to avoid excessive 

cracking. 

M. After completion of a segment of low permeability barrier, but before installation of the overlying 

materials, the surface shall be surveyed by the Contractor to ensure the specified thickness (minimum 

of 18 inches). 

N. The surface of the low permeability barrier shall be smooth drum rolled and maintained free of rocks, 

organics, voids, and sharp edges. 

O. The record thickness shall be determined by survey methods (non-destructive) as described in Part 

1.2A of this Section. 

P. Systematically backfill to allow maximum time for natural settlement.  Do not backfill over porous, 

wet, frozen, or spongy subgrade surfaces. 
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Q. Bench the existing upstream and downstream slopes during fill placement to promote bonding of 

existing and new fill materials. 

R. Employ placement methods that do not disturb or damage other work. 

S. Make gradual grade changes.  Blend slope into level areas. 

T. Remove surplus fill materials from site unless authorized by Owner to dispose of on-site in an 

Owner designated location. 

U. Leave fill material stockpile areas free of excess fill materials. 

V. Repair eroded areas. 

3.4 TOLERANCES 

A. Section 01400 – Quality Requirements:  Tolerances. 

B. Top Surface:  Plus 0.1 feet from required elevations shown on Drawings. 

3.5 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements:  Testing and observation services. 

B. Perform the following laboratory classification and/or index material tests : 

1. Tests to perform: 

a. Standard Proctor Test (ASTM D698). 

b. Atterberg Limits (ASTM D4318). 

c. Grain Size with Hydrometer (ASTM D421 and ASTM D422). 

2. Frequency to perform tests: 

a. Once per every 3,000 cubic yards obtained from stockpile or borrow area; 

b. When there is an apparent change in the material type; and/or 

c. As directed by CQA Consultant or CQA Consultant’s representative. 

C. Low permeability barrier material must achieve required permeability per Part 2.1A.8 of this Section 

in accordance with laboratory testing (ASTM D5084). 

1. Bulk samples will be taken by the CQA Consultant at intervals of 1 sample per 3,000 

cubic yards of material to be placed from the stockpile/borrow area(s).  Samples will be 

transported to a soils laboratory for permeability testing. 

a. The samples will be compacted to at least 95 percent of standard Proctor at 

moisture contents similar to field conditions and/or as subsequently specified based 

on laboratory testing results (ASTM D2216) 

b. Remolded Permeability Tests (ASTM D5084) shall be run with a maximum 

hydraulic gradient of 15 and a maximum confining pressure of 10 psi. 

2. Undisturbed Permeability Tests (ASTM D5084) will be performed as directed by CQA 

Consultant or CQA Consultant’s representative.  Areas that are not consistent in density, 

moisture content, or classification with previously approved low permeability barrier 

material will require additional undisturbed permeability testing of the in-place low 

permeability barrier material prior to final acceptance. 

3. The CQA Consultant may request an in-situ permeability test be performed on the in-

place low permeability barrier material if the material being placed is not consistent with 

the material previously tested and approved for construction. 

D. Perform in-place compaction tests in accordance with the following: 
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1. Density Tests (ASTM D2937) at frequency of once per every other 100 foot by 100 foot 

grid per lift.  The low permeability barrier shall be compacted to a minimum dry density 

of 95 percent (or as determined by the results of the low permeability barrier test pad) of 

the maximum dry density determined from the standard Proctor test (ASTM D698). 

2. Natural Moisture Content Tests (ASTM D2216) at frequency of at every density location 

and at least once per every 800 cubic yards placed.  Compacted moisture content shall be 

between 2 and 5 percent wet of optimum moisture content or as determined by the results 

of the low permeability barrier test pad. 

E. When tests indicate Work does not meet specified requirements, remove Work, replace, and retest. 

3.6 PROTECTION OF FINISHED WORK 

A. Section 01700 – Execution Requirements:  Protecting finished work. 

B. The low permeability barrier shall be overbuilt a thickness of 3 inches or covered with a sacrificial 10 

mil plastic sheeting where required to protect the finished surface from erosion, desiccation, or other 

damage. 

1. If the overbuild option is selected for protecting the liner, upon removal of the overbuild, 

the surface of the low permeability barrier will be re-rolled with a smooth drum roller to 

achieve the surface condition specified in Part 3.3L of this Section. 

2. If excessive desiccation cracking becomes evident, as determined by the CQA Consultant, 

the surface will require rewetting and rerolling prior to placement of overlying materials.  

If excessive desiccation cracking remains evident after rerolling, the surface shall be 

scarified on the top 3-inches and reworked as specified in Part 3.3 of this Section. 

C. Reshape and re-compact fills subjected to vehicular traffic. 

 

 

END OF SECTION 
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SECTION 02374 

EROSION CONTROL DEVICES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Grass-Lined/Diversion Channel. 

2. Riprap Energy Dissipater (Outlet Protection Apron). 

3. Wattles. 

4. Sediment Basin. 

5. Sediment Trap. 

6. Silt Fencing. 

7. Silt Fence Outlets. 

8. Slope Diversion Berm (Tack On Bench). 

9. Matting. 

10. Grassing. 

B. Related Sections: 

1. Section 02060 – Aggregate. 

2. Section 02320 – Structural Fill. 

3. Section 02674 – Nonwoven Geotextile. 

4. Section 02924 – Seeding and Soil Supplements. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Grass-Lined/Diversion Channel: 

1. Basis of Measurement:  By linear foot. 

2. Basis of Payment:  Unit Price per linear foot or each. 

a. Based on linear foot of channel times the unit price for the channel. 

b. Includes excavating, windrowing, compacting, installing erosion control matting 

and seeding and mulching for grass-lined channels as indicated on Drawings.  

Refer to Section 02924 for information on soil supplements for grassing. 

c. Requested payment quantities will be submitted by the Contractor with final 

approval by the CQA Consultant.  If a dispute exists relative to payment quantities, 

the Contractor at his expense will uncover any buried or covered material for re-

evaluation. 

B. Riprap Energy Dissipator (Outlet Protection Apron): 

1. Basis of Measurement:  Each unit placed. 

2. Basis of Payment:  Unit Price for each unit placed. 

a. Includes labor and materials for cleaning, excavating, backfilling, placing 

embankment, placing geotextile fabric, placing riprap/aggregate, and required 

grouting as indicated on Drawings. 

C. Wattles: 

1. Basis of Measurement:  Each unit placed. 

2. Basis of Payment:  Unit Price for each unit placed. 

a. Includes furnishing, installing, and maintaining the wattles as may be required to 

obtain the specified results. 

D. Sediment Basin: 

1. Basis of Measurement:  By each unit. 
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2. Basis of Payment:  Unit Price for each unit placed. 

a. Includes clearing, excavating, piping, placing riser footing, constructing 

embankment and trench and rock basin, seeding, mulching, and any other 

accessories needed as indicated on Drawings. 

b. Includes maintenance of the sediment basin, which includes removal, hauling, 

and disposal of sediment and other debris in system. 

E. Sediment Trap: 

1. Basis of Measurement:  By each unit. 

2. Basis of Payment:  Unit Price for each unit placed. 

a. Includes clearing, constructing embankment and rock outlet, seeding, mulching, 

and any other accessories needed as indicated on Drawings. 

b. Includes maintenance of the sediment trap, which includes removal, hauling and 

disposal of sediment and other debris in system, and maintenance of stone outlet 

structure and emergency spillway. 

F. Silt Fencing: 

1. Basis of Measurement:  By the linear foot. 

2. Basis of Payment:  Unit Price for each linear foot placed. 

a. Includes furnishing and maintaining the silt fencing as may be required to obtain 

the specified results, and maintaining a stone stockpile on site for maintenance 

purposes. 

G. Silt Fence Outlets: 

1. Basis of Measurement:  By the linear foot. 

2. Basis of Payment:  Unit Price for each linear foot placed. 

a. Includes furnishing and maintaining the silt fence outlet as may be required to 

obtain the specified results and maintaining a stone stockpile on site for 

maintenance purposes. 

H. Slope Diversion Berm (Tack On Bench): 

1. Basis of Measurement:  By the linear foot. 

2. Basis of Payment:  Unit Price for each linear foot placed. 

a. Includes furnishing and maintaining the tack on bench as may be required to 

obtain the specified results. 

I. Matting: 

1. Basis of Measurement:  By the square foot. 

2. Basis of Payment:  Unit Price for each square foot placed. 

a. Includes furnishing and maintaining the erosion control matting, including in 

grass lined ditches, and where shown on the Drawings. 

J. Grassing: 

1. Basis of Measurement:  By the Acre. 

2. Basis of Payment:  Unit Price for each acre seeded. 

1.3 REFERENCES 

A. ASTM International: 

1. ASTM D698 – Standard Test Method for Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 

B. NCDOT Standard Specifications for Roads and Structures. 

C. American Welding Society (AWS) D1.1 Structural Welding Code. 
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1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Requirements for submittals. 

B. Manufacturer's Certificate:  Certify products meet or exceed specified requirements. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01700 – Execution Requirements:  Project record documents. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with requirements of these Project Specifications. 

B. Perform Work in accordance with NCDOT standards. 

1.7 PRE-INSTALLATION MEETINGS 

A. Section 01300 – Administrative Requirements:  Project meetings. 

B. Convene minimum one week prior to commencing work of this Section. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 – Product Requirements:  Environmental conditions affecting products on site. 

B. Do not place grout when air temperature is below freezing. 

C. Do not place concrete when base surface temperature is less than 40F or surface is wet or frozen. 

PART 2 PRODUCTS 

2.1 RIPRAP AND GEOTEXTILE MATERIALS 

A. Riprap:  As specified in Section 02060.  Furnish in accordance with NCDOT Standard 

Specifications Section 1042. 

B. Geotextile Fabric:  Non-biodegradable, non-woven geotextile, 8 oz/sy, UV stabilized filter fabric 

as specified in Section 02674. 

2.2 AGGREGATE AND SOIL MATERIALS 

A. Coarse Aggregate:  Type A1 and A2 as specified in Section 02060. 

B. Soil Backfill: Soil Type S1 as specified in Section 02320.  Subsoil with no rocks over 6 inches in 

diameter, frozen earth or foreign matter. 

2.3 SILT FENCING 

A. As specified on Drawings. 



Technical Specifications   June 2014 

Edgecombe County C&D Landfill, Tarboro, NC    S&ME Project No. 1054-13-277A 

 

 

 02374 - 4 Erosion Control Devices 

2.4 WATTLES 

A. As specified on Drawings. 

2.5 PLANTING MATERIALS 

A. Seeding and Soil Supplements:  As specified in Section 02924. 

B. Mulch:  As specified in Section 02924. 

2.6 ACCESSORIES 

A. Joint Sealers: Furnish in accordance with NCDOT standards and as indicated on Drawings. 

B. Joint Filler: Furnish in accordance with NCDOT standards and as indicated on Drawings. 

C. Grout: Furnish in accordance with NCDOT standards and as indicated on Drawings. 

D. Steel Plate Anti-Vortex Device: Furnish in accordance with NCDOT standards and as indicated on 

Drawings. 

E. Welding Material: Furnish in accordance with NCDOT and/or AWS D1.1 standards and as 

indicated on Drawings. 

2.7 SOURCE QUALITY CONTROL (AND TESTS) 

A. Section 01400 – Quality Requirements:  Testing and observation requirements. 

B. Perform tests on cement, aggregates, and mixes to ensure conformance with specified 

requirements. 

C. Test samples in accordance with ACI 301. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify compacted subgrade or granular base is acceptable and ready to support devices and 

imposed loads. 

B. Verify gradients and elevations of base or foundation for other work are correct. 

3.2 GRASS LINED/DIVERSION CHANNELS 

A. Windrow excavated material on low side of channel. 

B. Compact subgrade soils to a minimum of 95 percent of the maximum dry density as determined 

by ASTM D698. 

C. On entire channel area, apply soil supplements and sow seed as specified in Section 02924. 

D. Mulch seeded areas with hay as specified in Section 02924 according to Drawings. 
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E. Install erosion control matting as specified on Drawings. 

3.3 RIPRAP ENERGY DISSIPATOR (OUTLET PROTECTION APRON) 

A. Excavate to depth of rock lining or nominal placement thickness as indicated on Drawings.  

Remove loose, unsuitable material below bottom of rock lining, and then replace with suitable 

material.  Thoroughly compact and finish entire foundation area to firm, even surface. 

B. Lay and overlay geotextile fabric over substrate.  Lay fabric parallel to flow from upstream to 

downstream.  Overlap edges upstream over downstream and upslope over downslope.  Provide a 

minimum overlap of 2 feet.  Offset adjacent roll ends a minimum of 5 feet when lapped.  Cover 

fabric as soon as possible and in no case leave fabric exposed more than 4 weeks. 

C. Carefully place riprap/aggregate on geotextile fabric to produce an even distribution of pieces, 

with minimum of voids and without tearing geotextile.  Place as indicated on Drawings. 

D. Unless indicated otherwise, place full course thickness of riprap/aggregate in one operation to 

prevent segregation and to avoid displacement of underlying material.  Arrange individual rocks 

for uniform distribution.  Place evenly and carefully to minimize voids. 

1. Saturate riprap/aggregate with water and let all standing water drain.  Fill voids between 

pieces with grout, were shown on Drawings, for at least top 6 inches.  Sweep surface with 

stiff broom to remove excess grout. 

3.4 WATTLES 

A. Proper site preparation is essential to ensure complete contact of the wattle (fiber roll) with the 

soil. 

B.  Remove all rocks, clods, vegetation, or other obstructions so that the installed wattles will have 

direct contact with the soil. 

C. A small trench 2-3 inches (8-10 cm) in depth should be excavated on the slope contour and 

perpendicular to water flow.  Soil from the excavation should be placed down-slope next to the 

trench. 

D. Install the wattles in the trench, insuring that no gaps exist between the soil and the bottom of the 

wattle.  The ends of adjacent wattles should be tightly abutted so that no opening exists for water 

or sediment to pass through.  Alternately, wattles may be lapped, 6-inch minimum to prevent 

sediment passing through the field joint. 

E.  Wooden stakes should be used to fasten the wattles to the soil.  When conditions warrant, a 

straight metal bar can be used to drive a hole through the Wattle and into the soil. 

F. Wooden stakes should be placed 6-inches from the wattle end angled towards the adjacent wattle 

and spaced at 4 feet leaving less than 1-2 inches of stake exposed above the wattle.  Alternately, 

stakes may be placed on each side of the Wattle tying across with a natural fiber twine or staking 

in a crossing manner ensuring direct soil contact at all times. 

G.  Terminal ends of wattles shall be dog legged up slope to help ensure containment and prevent 

channeling of sedimentation. 

H.  Backfill the upslope length of the wattle with the excavated soil and compact. 

I.  Care shall be taken during installation so as to avoid damage occurring to the wattle as a result of 

the installation process.  Should the wattle be damaged during installation, a wooden stake shall be 

placed either side of the damaged area terminating the log segment. 
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J.  Field monitoring shall be performed to verify that the placement does not damage the wattle. 

K.  Any wattle damaged during placement or operations shall be replaced as recommended by the 

CQA Consultant or his representative, at the Contractor's expense. 

3.5 SEDIMENTATION BASIN 

A. Clear and grub excavation/fill areas as specified in Section 02230.  Obtain borrow excavation 

material for formation of embankment. 

B. Excavate emergency spillway in natural ground and stabilize as indicated on Drawings. 

C. On entire sedimentation basin area, apply soil supplements and sow seed as specified in Section 

02924. 

D. Mulch seeded areas with hay as specified in Section 02924. 

3.6 SEDIMENT TRAP 

A. Clear and grub excavation/fill areas.  Obtain borrow excavation for formation of embankment. 

B. Construct stone outlet as shown on the Drawings. 

C. Construct emergency spillway in residual soil. 

3.7 SILT FENCING 

A. Install as specified on Drawings. 

3.8 SILT FENCE OUTLETS 

A. Install as specified on Drawings. 

3.9 SLOPE DIVERSION BERM (TACK ON BENCH) 

A. Install as specified on Drawings. 

3.10 MATTING 

A. Install in grass lined ditches and where specified on the Drawings. 

3.11 SITE STABILIZATION 

A. Incorporate erosion control devices indicated on Drawings into the Project at the earliest 

practicable time. 

B. Construct, stabilize, and activate erosion controls before site disturbance within tributary areas of 

those controls. 

C. Stockpile and waste pile heights shall not exceed heights indicated on the drawings.  Slope 

stockpile sides at 2 horizontal to 1 vertical (2H:1V) or flatter or as otherwise indicated on the 

Drawings. 
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D. Stabilize any disturbed area of affected erosion control devices on which activity has ceased and 

which will remain exposed for more than 20 days. 

1. During non-germinating periods, apply mulch at recommended rates. 

2. Stabilize disturbed areas which are not at finished grade and which will be disturbed 

within one year in accordance with Section 02924 and as specified on Drawings for 

temporary seeding. 

3. Stabilize disturbed areas which are either at finished grade or will not be disturbed within 

one year in accordance with Section 02924 permanent seeding specifications. 

E. Stabilize diversion channels and stockpiles immediately. 

3.12 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements and Section 1700 – Execution Requirements:  Testing, 

adjusting, and balancing. 

B. Inspect erosion control devices on a weekly basis and after each runoff event.  Make necessary 

repairs to ensure erosion and sediment controls are in good working order. 

C. Compaction Testing:  As specified in Section 02320. 

D. When tests indicate work does not meet specified requirements, remove work, replace and retest. 

3.13 CLEANING 

A. Section 01700 – Execution Requirements:  Final cleaning. 

B. When sediment accumulation in sedimentation structures has reached a point one-half depth of 

sediment structure or device, remove and dispose of sediment. 

C. Do not damage structure or device during cleaning operations. 

D. Do not permit sediment to erode into construction or site areas or natural waterways. 

E. Clean channels when depth of sediment reaches approximately one half channel depth. 

F. Do not damage channel or channel lining material during cleaning operations. 

3.14 PROTECTION 

A. Section 01700 – Execution Requirements: Protecting installed construction. 

 

3.15 SCHEDULES 

A. As indicated on Drawings. 

 

 

END OF SECTION 
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SECTION 02500 

HDPE AND PVC PIPING AND MISCELLANEOUS ITEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Materials, placement, and installation of perforated and solid High Density Polyethylene 

(HDPE) and Poly Vinyl Chloride (PVC) pipe, pipe fittings, and valves for landfill gas 

control system. 

2. Flushing/cleaning and hydrostatic pressure testing on the installed fluid conveyance 

system (including piping, fittings, valves, etc). 

B. Related Sections: 

1. Section 02611 – Landfill Gas Wells. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Pipe and Fittings 

1. Basis of Payment: Basis of Payment: Not applicable.  HDPE and PVC pipe payment 

included in other sections. 

1.3 REFERENCES 

A. American Society for Testing and Materials: 

1. ASTM D638 – Standard Test Method for Tensile Properties of Plastics. 

2. ASTM D695 – Standard Test Method for Compressive Properties of Rigid Plastics. 

3. ASTM D696 – Standard Test Method for Coefficient of Linear Thermal Expansion of 

Plastics Between -30°C and 30°C With a Vitreous Silica Dilatometer. 

4. ASTM D746 – Standard Test Method for Brittleness Temperature of Plastics and 

Elastomers by Impact. 

5. ASTM D790 – Standard Test Method for Flexural Properties of Unreinforced and 

Reinforced Plastics and Electrical Insulating Materials. 

6. ASTM D1238 – Standard Test Method for Flow Rates of Thermoplastics by Extrusion 

Plastometer. 

7. ASTM D1248 – Standard Specification for Polyethylene Plastics Extrusion Materials for 

Wire and Cable. 

8. ASTM D1505 – Standard Test Method for Density of Plastics by the Density Gradient 

Technique. 

9. ASTM D1603 – Standard Test Method for Carbon Black in Olefin Plastics. 

10. ASTM D1693 – Standard Test Method for Environmental Stress Cracking of Ethylene 

Plastics. 

11. ASTM D1784 – Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and 

Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 

12. ASTM D1785 – Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 

40, 80, and 120. 

13. ASTM D2240 – Standard Test Method for Rubber Property - Durometer Hardness. 

14. ASTM D2321 – Practice for Underground Installation of Flexible Thermoplastic Sewer 

Pipe. 

15. ASTM D2467 –  Specification for Socket-Type Poly (Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 80. 

16. ASTM D2513 – Standard Specification for Thermoplastic Gas Pressure Pipe, Tubing, 

and Fittings. 
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17. ASTM D2564 – Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) 

Plastic Piping Systems. 

18. ASTM D2657 – Standard Practice for Heat Fusion Joining of Polyolefin Pipe and 

Fittings. 

19. ASTM D2774 – Practice for Underground Installation of Thermoplastic Pressure Piping. 

20. ASTM D 2837 – Standard Test Method for Obtaining Hydrostatic Design Basis for 

Thermoplastic Pipe materials. 

21. ASTM D2855 – Practice for Making Solvent-Cemented Joints with Poly (Vinyl 

Chloride) (PVC) Pipe and Fittings. 

22. ASTM D3261 – Standard Specification for Butt Fusion Polyethylene (PE) Plastic Fittings 

for Polyethylene (PE) Plastic Pipe and Tubing. 

23. ASTM D3350 – Standard Specification for Polyethylene Plastics Pipe and Fittings 

Materials. 

24. ASTM F405 – Standard Specification for Corrugated Polyethylene (PE) Pipe and 

Fittings. 

25. ASTM F667 – Standard Specification for Large Diameter Corrugated Polyethylene Pipe 

and Fittings. 

26. ASTM F714 – Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) 

Based on Outside Diameter. 

27. ASTM F1473 – Standard Test Method for Notch Tensile Test to Measure the Resistance 

to Slow Crack Growth of Polyethylene Pipes and Resins. 

B. American National Standard Institute (ANSI) 

1. ANSI B 31.8 – Code for Pressure Piping, Appendix N. 

C. Plastics Pipe Institute (PPI): 

1. PPI T-31/9-79 – Technical Report. 

2. PPI TR4 – Recommended Hydrostatic Strengths and Design Stresses for Thermoplastic 

Pipe and Fittings Compound. 

1.4 QUALITY ASSURANCE 

A. Provide only pipe and fittings conforming to the requirements or the referenced ASTM standards, 

ANSI standards, or PPI standards. 

B. Utilize only factory trained and certified welders, equipment, and installers. 

C. Follow all ASTM practices and standards in the manufacture and fabrication of piping and fittings. 

D. Follow manufacturer’s written instructions for handling, storage, and installation. 

1.5 QUALITY CONTROL 

A. Provide permanent markings on piping, clearly showing ASTM conformance, size and SDR, 

pressure rating, cell classification number, and the manufacturer’s name. 

B. Provide certification of all welders and installers. 

C. Certify compliance with ASTM practices and standards during manufacture and fabrication. 

D. Remove from site any pipe and fittings damaged during shipment, construction, or rejected during 

testing and/or inspection.  Replace with acceptable products without additional expense to Owner. 
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1.6 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Submittal procedures. 

B. HDPE Pipe 

1. Shop Drawings:  Submit shop drawings for HDPE Pipe.  Indicate piece numbers and 

locations. 

2. Product Data:  The Contractor or Supplier shall submit a complete description of and data 

indicating pipe material used, and pipe accessories and fittings proposed for use to the 

CQA Consultant for approval at least two weeks prior to installation.  Pipe data shall 

conform to the standards found in Part 2.1 and Part 2.2 of this Section. 

3. Shop drawings for fabricated fittings shall be submitted to the Engineer at least two 

weeks prior to fabrication for approval. 

4. Manufacturer's Certificates: 

a. Certification of the analysis for the HDPE resin. 

b. Certify products meet or exceed specified requirements specified in Part 2.1 and 

Part 2.2 of this Section. 

c. Certifications must be submitted to CQA Consultant for approval at least two 

weeks prior to installation. 

C. Manufacturer's Installation Instructions:  Indicate special procedures required to install products 

specified. 

1.7 CLOSEOUT SUBMITTALS 

A. Section 01700 – Execution Requirements:  Closeout Procedures. 

B. Project Record Documents:  Record location and elevations of landfill gas control system. 

C. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted 

utilities. 

1.8 QUALITY ASSURANCE  

A. The pipe, outlet structure, and/or fitting manufacturer’s production facilities shall be open for 

observation by the owner or his designated agents with a reasonable advanced notice. 

B. During observation, the manufacturer shall demonstrate that it has facilities capable of 

manufacturing and testing the pipe, manholes, sumps, and/or fittings to standards required by this 

Specification. 

C. Pipe which has been tested by the manufacturer and falls outside of the appropriate limits set forth 

in Table 02500-A found in Part 2.1 of this Section will be cause for rejection. 

D. The Owner or the CQA Consultant may request certified lab data to verify the physical properties 

of materials not meeting the requirements of this specification. 

1.9 PRE-INSTALLATION MEETINGS 

A. Convene meeting a minimum of one week prior to commencing work pertaining to this Section. 

1.10 FIELD MEASUREMENTS 

A. Verify field measurements and elevations are as indicated on the Drawings. 
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1.11 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 – Product Requirements: Product Delivery Requirements; Product Storage and 

Handling Requirements. 

B. Packaging, handling, and shipment shall be in accordance with the manufacturer’s standards, 

instructions, and recommendations. 

C. Transportation to Site: 

1. The manufacturer shall package the pipe, fittings, structures, and/or other miscellaneous 

HDPE items in a manner designed to deliver it or them to the project neatly, intact, and 

without physical damage. 

2. The transportation carrier shall use appropriate methods and intermittent checks to ensure 

the materials are properly supported, stacked, and restrained during transport such that it 

is not nicked, gouged, or physically damaged. 

D. Storage: 

1. Pipe, structures, and other miscellaneous HDPE or PVC items shall be stored on clean, 

level ground to prevent undue scratching or gouging and as needed to protect them from 

being covered with excessive dirt, water, moisture, and mechanical abrasion. 

2. The handling of pipe, structures, and other miscellaneous HDPE or PVC items shall be 

done in such a manner that there is no damage.  Nylon slings are often used. 

3. If the pipe must be stacked for storage, such stacking shall be done in accordance with 

the pipe manufacturer’s recommendations. 

4. Store gaskets for mechanical and push-on joints in cool, dry location out of direct 

sunlight and not in contact with petroleum products. 

E. Care shall be taken to minimize the amount of soil collected inside the pipe, structures, and other 

miscellaneous HDPE or PVC items while handling and installing. 

F. The pipe, structures, and other miscellaneous HDPE or PVC items shall be handled in such a 

manner that it is not pulled over sharp objects or cut by chokers or lifting equipment, and care 

shall be exercised during installation not to damage the pipes and fittings. 

G. Any pipe section, structure, fitting, joint or other miscellaneous HDPE or PVC items that become 

broken, cracked, crushed, cut, scratched, gouged or otherwise rendered unsuitable, as determined 

by the CQA Consultant, shall be removed and replaced by the Contractor.  Scratches greater than 

6 inches in length and gouges exhibiting a depth in excess of 8 percent of the wall thickness of the 

pipe shall be cause for rejection of pipe or fittings to the extent designated by the CQA Consultant. 

H. Fused Pipe Segment Handling: 

1. Fused segments of pipe shall be handled so as to avoid damage to the pipe. 

2. Chains or cable type chokers must be avoided when lifting fused sections of pipe.  Nylon 

slings are preferred. 

3. Spreader bars are recommended when lifting long fused sections. 

4. Pipe shall be fused in lengths not to exceed that which can be moved and placed easily 

and safely, causing no damage to the fused pipe or welds. 

1.12 COORDINATION 

A. Coordinate the Work with construction of other elements of active landfill gas collection system 

and with construction of the soil cover system. 
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PART 2 PRODUCTS 

2.1 HIGH DENSITY POLYETHYLENE (HDPE) PIPING AND FITTINGS 

A. Base Resin (HDPE Material) 

1. HDPE material used for the manufacture of HDPE pipe and fittings under this 

specification shall be produced from approved pipe material base resin that is high 

density, high molecular weight polyethylene (HDPE) pipe grade resin with the nominal 

physical properties: 

a. Equivalent to Type III, Category 5, Class C, Grade PE 3408 in accordance with 

ASTM D1248. 

b. Equivalent to cell classification PE345464C in accordance with ASTM D3350. 

c. As outlined in Table 02500-A below. 

2. The material shall be listed by PPI (Plastics Pipe Institute, a division of the Society of the 

Plastics Industry) in PPI TR-4 with a 73ºF hydrostatic design basis of 1,600 psi and a 

140ºF hydrostatic design basis of 800 psi.  The PPI listing shall be in the name of the pipe 

manufacturer and shall be based on ASTM D 2837 testing. 

3. The resin shall contain not less than 97% of the base polymer and not less than 2% 

carbon black as defined in ASTM D1248, Class C to impart maximum weather 

resistance. 

4. The pipe material shall contain no more than 3% carbon black, anti-oxidants, and heat 

stabilizers combined, and no other additives, fillers or extenders. 

5. The pipe shall contain no recycled compound except that generated in the manufacturer’s 

own plant from resin of the same raw material, including both the base resin and the co-

extruded resin. 

B. Physical Appearance 

1. All pipes shall have good appearance qualities. 

2. The pipe shall be homogeneous throughout and the surfaces shall be smooth and uniform 

with no visible defects. 

3. The pipes shall be free of visible cracks, holes, voids, nicks, cuts, gouges, scratches, 

blisters, gels, undispersed ingredients, any signs of contamination by foreign inclusions, 

or other defects that may affect the wall integrity or the pipe’s serviceability. 

4. Holes for perforated HDPE pipes shall be cleanly cut, identical in geometry, and evenly 

spaced. 

C. Physical Properties 

1. Pipe and fitting dimensions, workmanship, standard dimension ratio (SDR) and 

corresponding pressure rating shall be in accordance with the requirements of ASTM 

F714. 

2. HDPE piping shall have an SDR of 26 unless otherwise specified on the Drawings. 

3. Pipe supplied under this Specification shall have a nominal OD indicated on the 

Drawings unless otherwise specified. 

4. The chemical and corrosion resistance of the PE pipe and all fittings shall be in keeping 

with typical properties of high quality polyethylene products currently available through 

commercial sources. 

5. All mechanical fasteners or fittings shall be stainless steel. 

6. At a minimum, the pipe material shall meet the properties presented in Table 02500-A 

below: 
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TABLE 02500-A 

REQUIRED PIPE AND BASE RESIN PHYSICAL PROPERTIES 

Property Test Method Unit Nominal Value 

Material Designation PPI-TR4 
 

PE 3408 

Cell Classification ASTM D3350 
 

345464C 

Material Classification ASTM D1248 
 

Type III, Category 5, 

Class C 

Density ASTM D1505 
 

≥0.945 g/cm
3
 

Melt Index ASTM D1238 

(Condition E) 

g/10min <0.1 

Carbon Black Content/Color; 

UV Stabilizer 

ASTM D1603 % range 2 to 3 

Flexural Modulus ASTM D790 

2% Secant 

psi >125,000 

Tensile Strength @ Ultimate ASTM D638 psi 3,200 

Tensile Strength @Yield  ASTM D638  

(Type IV, 2 ipm)
 1
 

psi >3,000 

Elongation @ Yield ASTM D638 

(Type IV, 2 ipm)
 1
 

% >8 

Ultimate Elongation @ Break ASTM D638 % >750 

Modulus of Elasticity ASTM D638 

(Type IV, 2 ipm)
 1
 

psi >100,000 

Environmental Stress Crack 

Resistance (ESCR) 

ASTM D1693 

Fo, Condition C 

hrs >5,000 

Hardness ASTM D2240 Shore “D” >60 

Compressive Strength at Yield ASTM D695 psi >1,600 

Slow Crack Resistance (SCG) 

(PENT test) 

ASTM F1473 hours >100 

Hydrostatic Design Basis @ 

73.4°F (23°C) 

140°F (60°C) 

ASTM D2837 psi >1,600 

>800 

Low Temperature Brittleness ASTM D746 °F(°C) < - 180 (-117) 

Linear Thermal Expansion 

Coefficient 

ASTM D696 in/in/°F 9 x 10
-5 

Note: 

1. Dumb-bell tested at a rate of strain of 2 inches/minute (ipm) 

D. Pipe Fittings 

1. All fittings specified on the Drawings, or otherwise, needed to make pipe connections 

(ex: 90º elbow) shall be in accordance with ASTM D2513 and ASTM D3261 and shall be 

manufactured by injection molding, a combination of extrusion and machining, or 

fabrication from HDPE pipe conforming to this specification. 

2. The fittings shall be fully pressure rated and provide a working pressure equal to that of 

the pipe with an included 2:1 safety factor. 

3. The fittings shall be manufactured from the same base resin type and cell classification as 

the pipe itself as specified in Parts 2.1A, 2.1B, and 2.1C of this Section.  The fittings 

shall be homogeneous throughout and free from cracks, holes, foreign inclusions, voids, 

or other injurious defects. 
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4. Molded socket fittings shall not be used. 

5. Pre-fabricated fittings: 

a. Shall not be permitted unless molded fittings are not available from the pipe 

Manufacturer, and only after obtaining specific approval from the Engineer. 

b. Shall be made using pipe segments meeting all base resin, physical, and property 

requirements presented in Parts 2.1A, 2.1B, and 2.1C of this Section. 

c. All pipe segments in a pre-fabricated fitting shall be pressure rated to exceed by 

20% the highest pipe pressure rating to which they are intended to be connected. 

2.2 POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 

A. All PVC pipe and pipe fittings shall be Schedule 80 PVC conforming to ASTM D 1784, ASTM D 

1785 (for pipe), and ASTM D 2467 (for fittings).  Perforated pipe shall be slotted in accordance 

with the Drawings. 

B. PVC pipe and pipe fittings shall be manufactured from a compound which meets the requirements 

of Type 1, Grade 1, Polyvinyl Chloride PVC 1120, Class 12454-B, as outlined in ASTM D 1784.  

A Type 1, Grade 1 compound is characterized as having the highest requirements for mechanical 

properties and chemical resistance. 

1. Compound from which pipe is produced shall have a design stress rating of 2000 psi at 

73 degrees F, listed by the Plastic Piping Institute. 

2. Materials from which pipe and pipe fittings are manufactured shall have been tested and 

approved by NSF International. 

3. Pipe shall conform to the requirements of ASTM D 2241.  Pipe shall be homogenous 

throughout and shall be free from cracks, holes, foreign inclusions, and other defects. 

C. PVC Pipe Storage: 

1. PVC pipe shall be stored or stacked so as to prevent damage by marring, crushing, or 

piercing.  Maximum stacking height shall be 6 feet.  For storage over 5 days, a location 

shall be chosen out of direct sunlight, or the  piping and fittings shall be covered. 

D. PVC Flanges 

1. Flanges shall be Schedule 80 PVC and shall be plate type, ANSI Class 150 pounds. 

2. The bolts, studs, nuts, and washers for the flanges shall be galvanized steel conforming to 

ASTM A-325.  All studs and bolts shall be coated, just prior to installation, with an anti-

seize compound as manufactured by Kopr-Kote, or equal. 

3. Flange gaskets shall be full-face Neoprene. 

E. Flexible PVC Pipe 

1. Flexible PVC pipe shall be as manufactured by Kanaflex Corporation, Compton, 

California (310-637-1616), Series 101-PS, or approved equal. 

2. Fasteners for flexible PVC pipe shall be Kanaflex 101-PS power lock clamps, or 

approved equal. 

 

PART 3 EXECUTION 

3.1 HDPE PIPE INSTALLATION 

A. Verify landfill gas control system location is ready to receive work and excavations, dimensions, 

and elevations are as indicated on the Drawings. 

B. HDPE Joints 

1. The method of joining for high density polyethylene pipe shall be the heat butt fusion 

method of high density polyethylene pipe per ASTM D2657 and shall be performed in 

strict accordance with the pipe manufacturer’s recommendations, subject to the CQA 
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Consultant’s approval.  The heat fusion equipment used in the joining procedures should 

be capable of meeting all conditions recommended by the pipe manufacturer. 

2. All joints shall be made by trained technicians qualified by the Manufacturer and using 

equipment and controlled procedures approved by the Manufacturer. 

3. All pipe joints shall be stronger than the pipe itself under both tension and hydrostatic 

loading conditions. 

4. The joints shall be leak-tight, homogeneous and uniform throughout. 

5. Properly executed electrofusion fittings may be used.  Extrusion welding or hot gas 

welding of HDPE shall not be used for pressure pipe applications or fabrications where 

shear or structural strength is important, as determined by the CQA Consultant.  

Mechanical joint adapters, flanges, unions, grooved-couplers, transition fittings, and 

some mechanical couplings may be used to mechanically connect HDPE pipe.  Refer to 

the manufacturer’s recommendations. 

C. Perforated Pipes 

1. The HDPE pipe sections shall be perforated as shown on the Drawings. 

2. Perforations shall be cleanly cut, identical in geometry, and evenly spaced. 

D. Bedding And Cover Materials 

1. Bedding:  Fill Type as specified in Section 02060 and as shown on the Drawings. 

2. Cover:  Fill Type as specified in Section 02320 and as shown on the Drawings. 

E. Identification 

1. The following shall be continuously indent printed on the pipe, or spaced at intervals not 

exceeding 5 feet: 

a. Name and/or trademark of the pipe manufacturer. 

b. Pipe series designation. 

c. Nominal pipe size. 

d. Standard dimension ratio (SDR). 

e. The letters PE followed by the polyethylene grade per ASTM D1248, followed 

by the Hydrostatic Design basis in 100's of psi (e.g., PE 3408). 

f. Manufacturing Standard Reference (e.g., ASTM F714-1). 

g. A production code from which the date and place of manufacture can be 

determined. 

F. Pipe and Outlet Structures 

1. Excavate, as necessary, to accommodate installation of landfill gas control system. 

2. Place bedding material at trench bottom, level materials in continuous layer not 

exceeding 8 inches (if applicable). 

3. Maintain optimum moisture content of bedding material to attain required compaction 

density. 

4. Install pipe, fittings, and accessories in accordance with the Drawings, these 

Specifications, and the Manufacturer’s recommendations. 

5. Route piping in straight line. 

6. Pipe shall be fused in lengths not to exceed that which can be moved and placed easily 

and safely, causing no damage to the fused pipe or welds. 

7. Care shall be taken not to drop the pipe while moving it, and to avoid excess stress or 

strain during installation. 

8. Pipe installation and, if required, placement of backfill around pipes shall be performed 

when the pipe is in a contracted state, i.e., during the cool of the morning, at night, or 

during periods of over-cast skies. 

9. Install bedding at sides of pipe as shown on the Drawings. 

10. Immediately after placement, the pipe shall be thoroughly and completely embedded and 

supported. 
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11. Refer to Section 02320 for backfilling and compacting requirements.  Do not displace or 

damage pipe when compacting. 

12. HDPE pipe shall be joined using butt fusion.  All butt fusion welds shall be made as 

described in ASTM D 2657.  Electrofusion welding can be used for making pipe welds.  

Hot air and extrusion welding are not permitted for pipe joining. 

13. Clean and test landfill gas transfer line and condensate transfer line systems using pipe 

flushing/cleaning procedures and hydrostatic pressure testing on the installed fluid 

conveyance system including piping, fittings, valves, etc. outlined in Table 02500-A). 

G. Miscellaneous HDPE Items 

1. Install in accordance with the Drawings and the Manufacturer’s recommendations. 

H. Pipe Connections: 

1. General pipe sections shall be butt-fusion welded according to the Manufacturer's 

recommendations and shall be performed by a Manufacturer's authorized, trained fusion 

technician. 

2. Pipe ends to be butt-fusion welded shall be clean and dry at the time of welding. No 

welding shall occur during precipitation or excessive moisture  

3. The Contractor shall grind burrs or other potentially damaging areas in the welds prior to 

placement of the pipe. 

4. Specified bolted pipe connections shall be made as specified on the Contract Drawings 

using stainless steel hardware and neoprene gaskets. 

5. Polyethylene stub ends and flanges must be at the ambient temperature of the 

surrounding soil at the time they are bolted tight to prevent relaxation of the flange bolts 

and loosening of the joint due to thermal contraction of the polyethylene. 

6. Properly executed electrofusion fittings may be used.  

7. Perforated HDPE Pipe shall be placed during construction as shown on the Contract 

Drawings. 

I. Cleaning: 

1. All HDPE Pipe shall be cleaned of any accumulation of silt, debris, or foreign matter of 

any kind and shall be kept clear of such accumulation until final acceptance of the work. 

2. Final Flushing: The Contractor shall flush all leachate collection piping accessible by 

cleanout ports with potable water at or near the completion of the work. Any sediment 

remaining at collection points (sumps, manholes, etc.) shall be removed and disposed of 

as directed by the Engineer. 

3.2 PVC PIPE INSTALLATION 

A. PVC pipe installation shall conform to these specifications, the manufacturer's recommendations, 

and as outlined in ASTM D 2774. 

B. Joining of PVC Pipe 

1. Joining of pipe shall be in accordance with ASTM D 2855. 

2. Preparation: 

a. All pipe shall be inspected for cuts, scratches, or other damage prior to 

installation.  Pipe with imperfections shall not be used.  All burrs, chips, 

etc. shall be removed from pipe interior and exterior.  All loose dirt and 

moisture shall be wiped from the interior and exterior of the pipe end and 

the interior of the fitting.  All pipe cuts shall be square, perpendicular to 

the center line of pipe.  Pipe ends shall be beveled prior to applying 

primer and solvent cement so that the cement does not get wiped off 

during insertion into the fitting socket. 

3. Solvent Welding: 
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a. A coating of primer as recommended by pipe supplier shall be applied to 

the entire interior surface of the fitting socket and to an equivalent area on 

the exterior of the pipe prior to applying solvent cement.  The solvent 

cement shall comply with the requirements of ASTM D 2564 and shall be 

applied in strict accordance with manufacturer's specifications.  Pipe shall 

not be primed or solvent welded when it is raining, when atmospheric 

temperature is below 40 degrees F, or above 90 degrees F. 

4. Curing:  

a. After solvent welding, the pipe shall remain undisturbed until cement has 

thoroughly set.  As a guideline for joint setting time, use 1 hour for 

ambient temperatures of 60 to 90 degrees F, or 2 hours when ambient 

temperature is 40 to 60 degrees F. 

5. Alignment: 

a. Pipe and pipe fittings shall be selected so that there will be as small a 

linear deviation as possible at the joints, and so that inverts present a 

smooth surface. Pipe and fittings which do not fit together to form a tight 

fitting will be rejected. 

6. Flexible PVC Pipe Connections: 

a. Connections to HDPE or PVC pipe shall be made with clamps following 

manufacturers’ recommendations and step by step procedures. 

7. Flanged Connections: 

a. Flanged connections for PE pipe shall be made with two PE flange 

adapters with ductile iron back-up rings for bolting. 

8. Pipe Supports: 

a. All piping and valves shall be supported so as to prevent stress being 

transmitted between sections and connected equipment and 

appurtenances. 

b. Release of any joint shall result in no transverse piping movement and 

shall allow easy removal and replacement of any piping component. 

3.3 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements and Section 01700 – Execution Requirements. 

B. The CQA Consultant or his representative will undertake observations to determine compliance of 

the materials and work with this Specification. 

C. Quality control by the CQA Consultant will include observation: 

1. The HDPE and PVC pipe and fittings for correct size, SDR rating workmanship, and 

fabrication. 

2. Damage during installation. 

3. The installation, alignment and welding of all pipe, and fittings. 

4. Pipe flushing/cleaning and hydrostatic pressure testing procedures and results on the 

installed fluid conveyance system including piping, fittings, valves, etc). 

D. Contractor shall request observation by CQA Consultant prior to and immediately after placing 

bedding. 

E. Compaction Testing:  In accordance with Section 02320. 

F. When tests indicate Work does not meet specified requirements, remove work, replace and retest. 

G. HDPE and PVC pipes and other miscellaneous items shall be subject to rejection on account of 

failure to conform to these Specifications.  In addition, individual sections of these items may be 

rejected because of any of following reasons: 
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1. Any pipe section, fitting, joint, or outlet structure that becomes broken, cracked, crushed, 

cut, scratched, gouged or otherwise rendered unsuitable, as determined by the CQA 

Consultant, shall be removed and replaced by the Contractor. 

2. Scratches greater than 6 inches in length and gouges exhibiting a depth in excess of 8 

percent of the wall thickness of the pipe, fitting, or outlet structure shall be cause for 

rejection of a pipe section, fitting, or outlet structure to the extent designated by the CQA 

Consultant. 

H. HDPE Pipe Testing 

1. All solid piping where factory or field joints have been performed require pressure testing 

except as noted below. 

a. Any unjointed section of pipe showing visual signs of damage or that is 

of questionable quality may be required to be pressure tested as directed 

by the CQA Engineer. 

b. Cleanout risers within the containment areas do not require pressure 

testing. 

2. Pressure testing shall be conducted by the Contractor in a manner approved by the 

Engineer. Such testing shall be observed by the CQA Engineer. 

3. The leachate discharge lines shall be tested as follows: 

a. All gravity piping shall be tested using low-pressure air in accordance 

with ASTM F 1417. 

b. All force main piping shall be tested using hydrostatic pressure in 

accordance with ASTM F 2164. The pressures used in testing must not 

exceed the working pressure of the lowest rated component in the system 

(i.e. valves, meters, flanges, unions, etc.). The Manufacturer's 

recommendation for pressure testing may also be acceptable as an 

alternative if approved in advance by the Engineer. Pressure testing of 

short sections of leachate discharge line or leachate discharge line to be 

placed in confined or inaccessible areas may be pressure tested by the 

Contractor prior to installation when approved by the Engineer. 

Temporary fittings, etc. required to plug section ends shall be provided by 

the Contractor at no expense to the Owner. Any leachate discharge line 

that does not meet the pressure test criteria shall be repaired and retested 

at the Contractor's expense. No leachate discharge line shall be approved 

until successful pressure testing is completed. 

I. PVC Pipe Testing 

1. All PVC pipes shall be subjected to an air test as described herein to detect any leaks in 

the piping.  Testing shall be performed below grade (inside the trench).  The Contractor 

shall be responsible for locating, uncovering (if previously backfilled), and repairing any 

leaks detected during testing. 

2. Like sizes of polyethylene piping shall be butt welded together into testing segments not 

to exceed 1,000 feet without the Engineer’s approval.  Segments shall be connected to a 

testing apparatus on one end and fitted with caps on all openings. 

3. The segment to be tested shall be allowed time to reach constant and/or ambient 

temperature before initiating the test. 

4. Tests shall be performed during periods when the pipe segments will be out of direct 

sunlight when possible; i.e., early morning, late evening, or cloudy days.  This will 

reduce the pressure changes that will occur due to temperature fluctuations. 

5. The test pressure shall be a minimum of 5 psig (138.5 inches, w.c.) and the  

6. Contractor shall use a digital gauge. 

7. Pressure drop during the test shall not exceed one percent of the testing gauge pressure 

over a period of one hour.  This pressure drop shall be corrected for temperature changes 

before determining pass or failure.  (See Section 3.10 for test failures).  The Engineer 

shall sign off on the test form to indicate test compliance. 
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8. The Engineer shall be notified at least 24 hours prior to commencement of the testing 

procedure and shall be present during the test. 

9. All equipment for this testing procedure shall be furnished by the Contractor.  This shall 

consist of a portable air compressor, generator, air hoses, and polyethylene flange adapter 

with a blind flange.  Tapped and threaded into the blind flange will be a temperature 

gauge 0 to 100 degrees C: a Schraeder tire valve to facilitate pressurization with an air 

compressor hose; a ball valve to release pipe pressure upon completion of the test; and a 

pressure measuring device.  The pressure measuring device shall be a digital manometer 

capable of measuring positive or differential pressures of air and other non-corrosive 

gasses over a range of 0 to 100 PSI. 

J. TEST FAILURE 

1. The following steps shall be performed when a pipe segment fails the one percent - one-

hour test described in Section 3.9 F above. 

a. The pipe and all fusions shall be inspected for cracks, pinholes, or 

perforations. 

b. All blocked risers and capped ends shall be inspected for leaks. 

c. Leaks shall be located and/or verified by applying a soapy water solution 

and observing soap bubble formation. 

2. All pipe and fused joint leaks shall be repaired by cutting out the leaking area and re-

fusing the pipe. 

3. After all leaks are repaired, a retest shall be performed in accordance with Section 3.6 D. 

3.4 PROTECTION OF FINISHED WORK 

A. Section 01700 – Execution Requirements:  Protecting installed construction. 

B. Protect pipe, aggregate cover, and outlet structures from damage or displacement. 

C. Care shall be exercised during construction not to damage the pipes and fittings. 

 

 

END OF SECTION 
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SECTION 02610 

PIPE CULVERTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. HDPE corrugated, smooth interior stormwater pipe. 

2. Joints and accessories. 

B. Related Sections 

1. Section 02320 – Structural Fill. 

2. Section 03480 – Pre-Cast Concrete Structures. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Pipe Culvert: 

1. Basis of Measurement:  By the linear foot invert length of pipe and diameter for each type 

of pipe. 

2. Basis of Payment:  By the linear foot placed times the unit price for culvert placement. 

a. Includes excavating (trenching), hand trimming excavation, removing soft 

subsoil, compacting; installing pipe, fittings and accessories, and backfilling. 

1.3 REFERENCES 

A. American Society for Testing and Materials: 

1. ASTM D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for 

Sewers and Other Gravity Flow Applications. 

2. ASTM F405 – Standard Specification for Corrugated Polyethylene Pipe and Fittings. 

3. ASTM F667 – Standard Specification for Large Diameter Corrugated Polyethylene Pipe and 

Fittings. 

1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Requirements for submittals. 

B. Product Data:  Submit data on pipe, fittings, and accessories. 

C. Manufacturer's Installation Instructions:  Submit special procedures required to install Products 

specified. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01700 – Execution Requirements:  Closeout procedures 

B. Project Record Documents: 

1. Accurately record actual locations of pipe runs, connections, and invert elevations. 

C. Operation and Maintenance Data: Procedures for submittals. 
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1.6 PRE-INSTALLATION MEETING 

A. Section 01300 – Administrative Requirements:  Pre-installation meeting. 

PART 2 PRODUCTS 

2.1 HDPE Corrugated Stormwater Pipe. 

A. Stormwater pipe shall be HDPE corrugated, smooth interior pipe as manufactured by ADS (N-18) 

or Engineer approved alternate, meeting the requirements of ASTM F405 and ASTM F667 or as 

otherwise shown on the Drawings. 

PART 3 EXECUTION 

3.1 LINES AND GRADES 

A. Grades: 

1. Lay pipes to lines and grades indicated on Drawings. 

2. Maintain grade alignment of pipe using string line parallel with grade line and vertically 

above centerline of pipe. 

a. Establish string line on level batter boards at intervals of not more than 25 feet. 

b. Install batter boards spanning trench, rigidly anchored to posts driven into 

ground on both sides of trench. 

c. Set three adjacent batter boards before laying pipe to verify grades and line. 

d. Determine elevation and position of string line from elevation and position of 

offset points or stakes located along pipe route. 

e. Do not locate pipe using side lines for line or grade. 

3. As an alternative method, use laser-beam instrument with qualified operator to establish 

lines and grades. 

B. Location of Pipe Lines: 

1. Location and approximate depths of proposed pipe lines are shown on Drawings. 

2. CQA Consultant or Owner reserves right to make changes in lines, grades, and depths of 

pipe lines and structures when changes are required for Project conditions. 

3.2 PREPARATION 

A. Call Local Utility Line Information service and the Owner not less than three working days before 

performing Work.  Coordinate with and hire a private utility location firm, as needed. 

1. Underground utilities must be located and marked within and surrounding construction 

areas. 

B. Identify required lines, levels, contours, and datum locations. 

C. Protect bench marks and existing structures from excavating equipment and vehicular traffic. 

D. Maintain and protect above and below grade utilities indicated to remain. 
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3.3 TRENCHING 

A. Implement temporary dewatering measures to reduce softening of exposed subgrade soils as 

excavation advances, until foundation construction is complete, and until fill placement is a 

minimum of 3-feet above the groundwater level. 

B. Do not advance open trench more than 100 feet ahead of installed pipe. 

C. Cut trenches sufficiently wide to enable installation and allow inspection.  Remove water or 

materials that interfere with Work. 

D. Excavate bottom of trenches maximum 16 inches wider than outside diameter of pipe or structure. 

E. Excavate trenches to depth indicated on Drawings.  Provide uniform and continuous bearing and 

support for bedding material and pipe. 

F. Do not disturb subgrade soils within a 45 degree zone of influence with depth of foundations, if 

applicable. 

G. When Project conditions permit, slope side walls of excavation starting 2 feet above top of pipe.  

When side walls can not be sloped, provide sheeting or shoring to protect excavation as specified 

in this Section. 

H. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth as 

directed by CQA Consultant until suitable material is encountered.  Backfill according to Part 3.5 

of this Section. 

I. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with Fill Type S1 and 

compact to density equal to or greater than requirements for subsequent backfill material. 

J. Hand trim excavation.  Remove loose matter. 

K. Correct over excavated areas with compacted backfill as specified for authorized excavation or 

replace with lean concrete as directed by CQA Consultant. 

L. Stockpile excavated material in area designated on site and remove excess material not being used 

from site unless authorized by Owner to dispose of on-site in an Owner designated location. 

3.4 SHEETING AND SHORING 

A. Comply with all OSHA, State, and local trench safety requirements. 

B. Sheet, shore, and/or brace excavations to prevent danger to persons, structures, and adjacent 

properties and to prevent caving, erosion, and loss of surrounding subsoil. 

C. Support trenches more than 5 feet deep excavated through unstable, loose, or soft material.  

Provide sheeting, shoring, bracing, or other protection to maintain stability of excavation. 

D. Design sheeting and shoring to be removed at completion of excavation work. 

E. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of filled 

excavations or adjacent soil. 



Technical Specifications   June 2014 

Edgecombe County C&D Landfill, Tarboro, NC    S&ME Project No. 1054-07-242 

 

 

 02610 – 4 Pipe Culverts 

F. Repair damage to pipe bedding work from settlement, water or earth pressure or other causes 

resulting from inadequate sheeting, shoring, or bracing. 

3.5 BACKFILLING 

A. Backfill trenches to contours and elevations with unfrozen fill materials. 

B. Systematically backfill to allow maximum time for natural settlement.  Do not backfill over porous, 

wet, frozen, or spongy subgrade surfaces. 

C. Fill Type S1 – Structural Fill:  Place and compact material in equal continuous layers not 

exceeding 6 inches compacted depth.  Refer to Section 02320. 

D. Employ placement method that does not disturb or damage utilities in trench. 

E. Maintain optimum moisture content of fill materials to attain required compaction density. 

F. Do not leave more than 50 feet of trench open at end of working day.  Protect open trench to 

prevent danger to the public. 

G. Remove and replace trench subgrade soils softened or saturated as a result of exposure to weather 

or inadequate temporary dewatering measures. 

H. Remove surplus fill materials from site unless authorized by Owner to dispose of on-site in an 

Owner designated location. 

I. Protect open trench to prevent danger to the Owner or public. 

3.6 TOLERANCES 

A. Section 01400 – Quality Requirements:  Tolerances. 

B. Top Surface of General Backfilling:  Plus or minus 1/2 inch from required elevations. 

3.7 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements:  Testing and observation services. 

B. Perform laboratory material tests in accordance with AASHTO T180, ASTM D698, and/or ASTM 

D1557. 

C. Perform in place compaction tests in accordance with the following: 

1. Density Tests:  ASTM D1556, ASTM D2937, ASTM D6938. 

2. Moisture Tests:  ASTM D2216, ASTM D3017. 

D. When tests indicate Work does not meet specified requirements, remove Work, replace, compact, 

and retest. 

E. Frequency of Tests:  One test per compacted lift per 50 linear feet of trench. 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 – Execution Requirements:  Protecting Installed Construction. 
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B. Reshape and re-compact fills subjected to vehicular traffic during construction. 

C. Vehicular traffic shall be limited to areas which have been protected by at least 24 inches of cover 

material above the liner.  Vehicles shall be prohibited from performing tight turning radii and rapid 

braking on the cover material. 

3.9 SCHEDULE 

A. Trenches with Piping: 

1. Cover pipe and bedding with Fill Type S1 in loose 8 inch lifts, compacted uniformly to a 

minimum of 95 percent of its Standard Proctor maximum dry density (AASHTO T180, 

ASTM D698, ASTM D1557). 

 

 

END OF SECTION 
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SECTION 02611 

LANDFILL GAS WELLS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes:  

1. Horizontal Landfill gas wells. 

2. Vertical Landfill Gas Wells. 

B. Related Sections 

1. Section 02060 – Aggregate. 

2. Section 02320 – Structural Fill. 

3. Section 02321 – Backfill – Low Permeability Barrier. 

4. Section 02500 – HDPE and PVC Piping and Miscellaneous Items. 

5. Section 02674 – Nonwoven Geotextile. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Landfill Gas Wells: 

1. Basis of Measurement:  By each unit installed. 

2. Basis of Payment:  By each unit installed times the unit price for each unit. 

a. Includes excavating, placing non-woven geotextile filter, drainage aggregate, 

installation of perforated and solid pipe and fittings and insect screen, 

geocomposite drainage layer, and backfilling. 

1.3 REFERENCES 

A. American Society for Testing and Materials: 

1. ASTM D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for 

Sewers and Other Gravity Flow Applications. 

2. ASTM F405 – Standard Specification for Corrugated Polyethylene Pipe and Fittings. 

3. ASTM F667 – Standard Specification for Large Diameter Corrugated Polyethylene Pipe and 

Fittings. 

4. ASTM D3231 – Standard Specification for HDPE pipe. 

B. NCDOT Standard Specifications for Roads and Structures (latest edition). 

 

1.4 QUALITY ASSURANCE 

A. Quality Assurance during installation of LFG Wells will be provided by the Owner as described in 

the accompanying Project CQA Manual. 

1.5 SITE CONDITIONS 

A. Obstructions and saturated conditions are sometimes encountered when drilling in a landfill, many 

of which can be drilled through. The Contractor is expected to make reasonable efforts to drill 

through obstructions and saturated conditions and will be paid for offset re-drilling and boring 
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abandonment only if prior written approval is obtained from the Owner. The Contractor will be 

paid for abandonment of abandoned hole and for well installation at the new location. 

1.6 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Requirements for submittals. 

B. Product Data:  See Sections 02060, 02500, and 02674 for respective sections on drainage 

aggregate, HDPE pipe and fittings, and nonwoven geotextile. 

C. The Contractor shall furnish copies of the delivery tickets or other approved receipts to the 

Engineer as evidence for materials received that will be incorporated into construction. 

1.7 CLOSEOUT SUBMITTALS 

A. Section 01700 – Execution Requirements:  Closeout procedures. 

B. Project Record Documents: 

1. Accurately record actual locations and elevations of landfill gas wells. 

1.8 PRE-INSTALLATION MEETING 

A. Section 01300 – Administrative Requirements:  Pre-installation meeting. 

PART 2 PRODUCTS 

2.1 Horizontal Landfill Gas Wells. 

A. Product Data:  See Sections 02060, 02500, and 02674 for respective sections on drainage 

aggregate, HDPE pipe and fittings, and nonwoven geotextile. 

2.2 Vertical Landfill Gas Wells. 

A. Solid/Perforated/Slotted Pipe 

1. All pipe and fittings shall be SDR 11 HDPE.  Alternately, rigid PVC Schedule 80 pipe 

and fittings may be used, if approved in advance by the Engineer. 

2. Perforations in HDPE or PVC well piping shall be 2 inch diameter holes, spaced at 90 

degrees around the circumference of the pipe and 6 inches on center. Stagger adjacent 

rows of perforations evenly along the pipe. Alternatively, slots in HDPE or PVC well 

piping shall be 6 to 8 inches long by 1 inch wide, spaced at 90 degrees around the 

circumference of the pipe and 12 inches center to center. Stagger adjacent rows of slots 

evenly along the pipe. Perforated HDPE or PVC piping may be used if approved in 

advance by the Engineer. 

3. Bentonite:  Coarse-ground, pelletized bentonite from an approved source is to be mixed 

thoroughly with potable water at a ratio of 5 gallons of water to every 50 lbs. of bentonite. 

4. Stone Backfill: Stone backfill for Landfill Gas Wells shall be No. 4 stone (1.5 inch nom.), 

or approved equal. 



Technical Specifications   June 2014 

Edgecombe County C&D Landfill, Tarboro, NC    S&ME Project No. 1054-13-277A 

 

 

 02611 – 3 Landfill Gas Wells 

5. Soil Backfill: Soil backfill shall be on-site soils as approved by the Engineer. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01400 – Quality Requirements:  Examination. 

B. Coordinate landfill gas well installation with other portions of the work.  All landfill gas wells shall 

be constructed at the locations and according to the details shown on the Contract Drawings. Care 

shall be taken to ensure that these locations are not in areas which are prone to pond water. The 

Engineer shall be notified prior to drilling Landfill Gas Wells, such that he may observe the 

installation. 

3.2 EXCAVATION HORIZONTAL LANDFILL GAS WELLS 

A. Excavate area for landfill gas well to the dimensions shown in the Details and in a location where 

shown on the Drawings.  Remove large stones or other hard matter which could damage geotextile 

installation. 

B. Perform temporary dewatering as necessary to keep bearing soils from softening. 

3.3 DRILLING VERTICAL LANDFILL GAS WELLS 

A. Landfill Gas Wells are to be 36 inch diameter, drilled to the depth shown on the Contract 

Drawings. The Contractor must use dry drilling equipment; wet rotary drilling equipment may not 

be used. All borings shall be made with bucket type augers. 

B. The boring depths shown on the Contract Drawings are estimated and may be adjusted in the field 

by the Engineer. One reason limiting depth might be as follows: 

1. If water is encountered in a boring, the Contractor may be directed to drill beyond the 

point at which it was encountered. If wet conditions remain, the boring may be terminated 

and the length of perforated pipe adjusted by the Engineer, or the well may be relocated. 

If wet conditions cease (e.g. due to trapped water layer), then drilling will continue to the 

design depth. 

2. If the engineer believes the well borehole may penetrate the protective cover or bottom 

liner. 

C. As soon as drilling is completed, a safety screen shall be placed over the top of the bore. This 

screen shall stay in place until backfilling is within 4 feet of the surface. Safety screen size should 

be large enough to accommodate all backfill materials and any tools used during backfill yet not 

large enough for any human to accidentally fall through. 

3.4 HORIZONTAL LANDFILL GAS WELL INSTALLATION 

A. Place base layer of drainage aggregate (NCDOT NO. 57 Washed Stone) in bottom of excavation. 

B. Construct HDPE landfill gas well pipe and install.  Installation of HDPE pipe shall be in 

accordance with ASTM D2321, the manufacturer’s recommendations, and as described elsewhere 

in these specifications. 
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C. Backfill excavation with drainage aggregate.  Ensure that perforated portion of pipe is entirely 

within the drainage aggregate portion of the landfill gas well system. 

D. Install a fabric donut on top of drainage aggregate. 

E. Backfill with 1 foot of structural fill. 

F. Install 2-foot thick bentonite pellet plug hydrated with clean water adequate for hydration. 

G. Backfill remainder of hole with structural fill. 

H. Install low permeability barrier and erosion layer soil backfill.  Refer to Section 02321 and 02320 

for respective sections on low permeability barrier and erosion layer soil backfill. 

3.5 VERTICAL LANDFILL GAS WELL INSTALLATION 

A. The bore for the well shall be straight and the well pipe shall be installed in the center of the bore 

hole. The Contractor will take all tension off of the pipe by mechanical means and center the pipe 

in the middle of the borehole before starting to backfill. 

B. HDPE well pipe will be welded joint or if approved by the Engineer, PVC shall be flush threaded, 

and or lag bolted using stainless steel hardware. 

C. Backfilling of the well shall commence immediately after well drilling is completed and the well 

piping has been installed in the borehole. Backfill materials shall be installed as indicated on the 

Contract Drawings and as approved by the Engineer. 

1. Stone backfill shall be poured or scooped through the screen at a rate that will not 

endanger the integrity of the well casing. 

2. The well seal will be formed by evenly distributing two 50 lb. bags of bentonite material 

around the annulus of the well and then adding 10 gallons of fresh water in a manner that 

will allow for a thorough saturation of the bentonite material. This process will be 

continued until a minimum plug thickness of 3 feet has been achieved. 

3. Soil backfill shall be used above the bentonite seal up to the existing top of intermediate 

cover elevation. 

D. Abandonment of Boreholes: 

1. Borings which have been advanced into the waste and which have been required to be 

abandoned by the Engineer shall be backfilled up to the top of existing intermediate cover 

elevations with on-site soils. Final cover materials will be installed above this elevation. 

E. Disposal of Waste:  

1. C&D Waste from well drilling operations shall be disposed of within the active C&D 

landfill area as directed by the Owner and Engineer. 

2. MSW waste from well drilling operations shall be disposed of in the active MSW 

Transfer Station as directed by the Owner and Engineer. 
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3.6 ERECTION TOLERANCES 

A. Maximum offset of landfill gas well from indicated alignment:  1 foot. 

3.7 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements:  Testing and observation requirements. 

B. Request observation prior to placing backfill around pipe. 

C. When tests indicate Work does not meet specified requirements, remove Work, replace, and retest. 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 – Execution Requirements:  Protecting installed construction. 

B. Protect landfill gas wells from damage or displacement during backfilling operations and 

subsequent earthwork operations. 

 

END OF SECTION 
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SECTION 02674 

NONWOVEN GEOTEXTILES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Nonwoven geotextile for: 

a. Active landfill gas collection system. 

b. Erosion control devices. 

B. Related Sections: 

1. Section 02374 – Erosion Control Devices. 

2. Section 02611 – Landfill Gas Wells. 

1.2 UNIT PRICE – MEASUREMENT AND PAYMENT 

A. Geotextile 

1. Basis of Payment: Not applicable, included in other sections of the specifications. 

1.3 REFERENCES: 

A. Construction Quality Assurance (CQA) Plan 

B. American Society for Testing and Materials (ASTM) standards 

1. ASTM D698 – Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)). 

2. ASTM D3786 – Standard Test Method for Hydraulic Burst Strength of Knitted Goods 

and Non-woven Fabrics (Diaphragm Bursting Strength Tester Method). 

3. ASTM D4354 – Practice for Sampling of Geosynthetics for Testing. 

4. ASTM D4355 – Test Method for Deterioration of Geotextiles from Exposure to 

Ultraviolet Light and Water (Xenon-Arc Type Apparatus). 

5. ASTM D4491 – Standard Test Method for Water Permeability of Geotextiles by 

Permittivity. 

6. ASTM D4751 – Standard Test Method for Determining Apparent Opening Size of a 

Geotextile. 

7. ASTM D4533 – Test Method for Trapezoidal Tearing Strength of Geotextiles. 

8. ASTM D4632 – Test Method for Grab Breaking Load and Elongation of Geotextiles. 

9. ASTM D4759 – Practice for Determining the Specification Conformance of 

Geosynthetics. 

10. ASTM D4833 – Test Method for Index Puncture Resistance of Geotextiles, 

Geomembranes, and Related Products. 

11. ASTM D4873 – Guide for Identification, Storage, and Handling of Geotextiles. 

12. ASTM D5261 – Test Method for Measuring Mass per Unit Area of Geotextiles. 

13. ASTM D5321 – Standard Test Method for Determining the Coefficient of Soil and 

Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method. 

1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Submittal procedures. 

B. Manufacturer’s Product Information 



Technical Specifications   June 2014 

Edgecombe County C&D Landfill, Tarboro, NC    S&ME Project No. 1054-13-277A 

 

 

 02674 - 2 Nonwoven Geotextiles 

1. A written certificate from the Geotextile Manufacturer stating that the resin and/or 

materials supplied are in compliance with this Specification: 

a. The manufacturer’s certificate shall state that the finished geotextile meets MARV 

requirements of the specification as evaluated under the manufacturer’s quality 

control program and that these values are guaranteed by the geotextile 

manufacturer. 

b. The information supplied shall be in the form of a factory quality control certificate 

for each roll and shall include the following: 

1) Lot, batch, or roll numbers and identification. 

2) Length and width of each roll. 

3) Date each roll was manufactured. 

4) Sampling procedures. 

5) Results of quality control tests that are to include those presented in 

Table 02674-A found in this Section and description of test methods 

used.  The results of these tests must meet the minimum required 

physical properties for geotextile specified in Table 02674-B found in 

this Section. 

c. A person having legal authority to bind the manufacturer shall attest to the 

certificate. 

C. The Installer shall submit details of his/her proposed sewing (e.g., type of seam; number of stitches 

per inch; number of stitching rows; etc) and typical samples of the seam for approval by the CQA 

Consultant at least two weeks  prior to installation. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with these Specifications. 

B. The Manufacturer shall sample and test the geotextile material, at minimum frequencies specified 

in Table 02674-A found in this Section. 

C. Any geotextile sample that does not comply with this Section shall result in rejection of the roll 

from which the sample was obtained.  The Contractor shall replace any rejected rolls at no 

additional cost to Owner. 

D. If a geotextile sample fails to meet the quality control requirements of this Section, the Contractor 

shall require that the Geotextile Manufacturer sample and test each roll manufactured in the same 

lot or batch, or at the same time, as the failing roll.  Sampling and testing of rolls shall continue 

until a pattern of acceptable test results is established. 

E. General manufacturing procedures shall be performed in accordance with the manufacturer’s 

internal quality control guide and/or documents. 

F. The Manufacturer shall be a well-established firm with more than two years experience in the 

manufacture of geotextiles. 

G. The Installer shall be trained and qualified to install geotextiles. 

H. The CQA Consultant shall examine the geotextile rolls upon delivery to the site and report any 

deviations from project specifications to the contractor. 

I. The need for conformance testing shall be determined by the CQA Consultant for rolls delivered to 

the site. 
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1. For this purpose, the CQA Consultant shall take a sample three feet (along roll length) by 

roll width according to ASTM Practice D4354.  The sample shall be properly marked, 

wrapped, and sent to an independent laboratory for conformance testing. 

2. The pass or fail of the conformance test results shall be determined according to ASTM 

Practice D4759. 

1.6 DAILY PRE-INSTALLATION MEETINGS 

A. At the beginning of each work day the Earthwork Contractor's Superintendent, the Geosynthetic 

Contractor's Superintendent, and the CQAO will meet to discuss the upcoming work plan for all 

parties to ensure cooperation, communication, and understanding. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Section 01600 – Product Requirements:  Product delivery requirements and Product storage and 

handling requirements. 

B. Geotextile labeling, shipment, and storage shall follow ASTM D 4873. 

C. Product labels shall clearly show: 

1. Manufacturer or supplier name. 

2. Product identification. 

3. Lot or batch number. 

4. Roll number.  

5. Roll dimensions (length and width). 

D. If any special handling is required, it shall be so marked on the geotextile itself; e.g., "This Side 

Up" or "This Side Against Soil to be Retained”. 

E. Each shipping document shall include a notation certifying that the material is in accordance with 

the manufacturer’s certificate. 

F. Each geotextile roll shall be wrapped with a material that will protect the geotextile, including the 

ends of the roll, from damage due to shipment, water, ultraviolet sunlight, mud, dust, puncture, and 

other damaging deleterious conditions.  The protective wrapping shall be maintained during 

periods of shipment and storage. 

G. During storage, geotextile rolls shall be elevated off the ground and adequately covered to protect 

them from the following: site construction damage, precipitation, extended ultraviolet radiation 

including sunlight, chemicals that are strong acids or strong bases, flames including welding 

sparks, temperatures in excess of 160°F (71°C), and any other environmental condition that may 

damage the property values of the geotextile. 

H. Transport and handle geotextile with equipment designed to protect it from damage.  Equipment 

used to unload, stack or transport geotextile shall not damage protective wrap or geonet layers. 

I. Upon delivery at the job site, the contractor shall ensure that the geotextile rolls are handled and 

stored in accordance with the manufacturer’s instructions as to prevent damage. 

J. The geotextile rolls shall not be stacked more than three rolls high or as otherwise recommended 

by the Manufacturer. 

K. Do not use materials damaged during storage or handling.  If the geotextile is not packaged and a 

roll is damaged during shipment, it shall be rejected. 
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 02674 - 4 Nonwoven Geotextiles 

L. If only the outermost surface of the roll is affected, it may be peeled back, cut, and wasted if 

approved by the CQA Consultant (i.e., it shall be treated as if it were the protective packaging for 

the remainder of the roll). 

M. The geotextile shall be relatively free of holes or any sign of contamination by foreign matter.  The 

CQA Consultant may reject all or portions of units (or rolls) of the geotextile if in his opinion 

significant quantities of production flaws are observed. 

N. Responsibility 

1. Contractor 

a. The Contractor shall provide the services of a Geotextile Manufacturer, and 

Installer, who shall meet the following qualifications.  The Contractor shall, 

however, accept and retain full responsibility for all materials and installation and 

shall be held responsible for any defects in the completed system. 

b. Unloading of geotextile from delivery vehicle. 

c. The contractor shall be liable for all damages to the geotextile materials incurred 

during and after unloading them at the site. 

2. Manufacturer of Geotextiles 

a. The Geotextile Manufacturer shall be responsible for the production and delivery 

of geotextile rolls. 

b. The Manufacturer shall submit to the CQA Consultant: 

1) Those items listed in Part 1.4 of this Section. 

2) Production capacity available and projected delivery dates for this 

project. 

3. Installer (may be same as Contractor) 

a. The Installer shall be responsible for field handling, storing, deploying, seaming, or 

connecting, temporary restraining (against wind), anchoring, and other site aspects 

of the geotextiles. 

O. The Installer shall take any necessary precautions to prevent damage to other portions of the Work 

during placement of the geotextile. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Conduct operations not to interfere with, interrupt, damage, destroy, or endanger integrity of 

surface or subsurface structures or utilities, and landscape in immediate or adjacent areas. 

1.9 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.10 WARRANTY 

A. Section 01700 – Execution Requirements:  Requirements for warranties. 

B. Furnish 1 year manufacturer’s warranty from date of installation for repair or replacement of 

geotextiles that fail in materials and workmanship or that deteriorates under conditions of normal 

weather.  Warranty does not include deterioration or failure of geotextile due to exposure to 

harmful chemicals, gases or vapors, abnormal and severe weather phenomena, fire, earthquakes, 

floods, vandalism, or abuse by persons, animals, or equipment. 
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PART 2 PRODUCTS 

2.1 GEOTEXTILE 

A. Nonwoven geotextile shall be that which is specified on the Drawings.  Unless otherwise noted on 

the Drawings, geotextile suppliers shall furnish materials whose Minimum Average Roll Values 

meet or exceed the criteria specified in Table 02674-B found in this Section.  The Manufacturer 

shall provide test results for these procedures, as well as a certification that the material properties 

meet or exceed the specified values. 

1. Minimum Average Roll Value (MARV) shall be based on Manufacturer's data and shall 

be calculated as the mean value of the property of interest plus or minus two standard 

deviations, as appropriate. 

2. Where material properties vary among the machine and cross-machine directions, the 

MARV shall apply to the direction providing the lowest value (when a minimum is 

specified) or the highest value (when a maximum value is specified). 

B. The geotextiles provided by the supplier shall be stock products.  

C. The geotextile shall be: 

1. Nonwoven, needlepunched, continuous filament polyester material; or 

2. Nonwoven, needlepunched, continuous filament polypropylene material; or 

3. Nonwoven, needlepunched, polypropylene staple or continuous fiber material. 

D. The geotextile shall be manufactured from first quality virgin polymer. 

E. The supplier shall not furnish products specifically manufactured to meet the specifications of this 

project unless authorized by the Owner and Engineer. 

F. In addition to the property values listed in Table 02674-B, the geotextiles shall: 

1. Retain its structure during handling, placement, and long-term service. 

2. Be capable of withstanding outdoor exposure for a minimum of 30 days with no 

measurable deterioration. 

G. The Contractor shall be required to submit samples of the proposed geocomposite within one week of 

award of contract. 

 

 

TABLE 02674-A 

GEOTEXTILE REQUIRED PHYSICAL PRE-SHIPPING TESTING 

PROPERTY TEST METHOD  MINIMUM FREQUENCY 

Mass Per Unit Area ASTM D5261 Every 100,000 ft2 

Grab Tensile Strength ASTM D4632 Every 100,000 ft2 

Grab Tensile Elongation ASTM D4632 Every 100,000 ft2 

Trapezoid Tear Strength ASTM D4533 Every 100,000 ft2 

Mullen Burst Strength ASTM D3786 Every 100,000 ft2 

Puncture Strength ASTM D4833 Every 100,000 ft2 

Apparent Opening Size (AOS) ASTM D4751 1 per production lot (filter geotextiles only) 

Permeability ASTM D4491 1 per production lot (filter geotextiles only) 

UV Resistance(3) ASTM D4355 1 per production lot 
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TABLE 02674-B 

GEOTEXTILE REQUIRED PHYSICAL AND HYDRAULIC PROPERTIES 

PROPERTIES AND 

REQUIREMENTS(1,2) 
UNITS 

SPECIFIED 

VALUES 

6 oz. 

SPECIFIED 

VALUES 

8 oz. 

SPECIFIED 

VALUES 

10 oz. 

SPECIFIED 

VALUES 

12 oz. 

TEST 

METHOD 

Type --- Nonwoven Nonwoven Nonwoven Nonwoven --- 

Mass Per Unit Area oz/yd2 6.0 8.0 10.0 12.0 ASTM D5261 

Grab Tensile Strength lb 160 200 230 300 ASTM D4632 

Grab Tensile Elongation % 50 50 50 50 ASTM D4632 

Trapezoid Tear Strength lb 65 80 95 115 ASTM D4533 

Mullen Burst Strength lb/in2 310 380 520 550 ASTM D3786 

Puncture Strength lb 85 110 120 140 ASTM D4833 

Apparent Opening Size (AOS) 
US Sieve/ 

mm 
70/0.212 80/0.18 100/0.15 100/0.15 ASTM D4751 

Permeability cm/sec 0.25 0.3 0.3 0.3 ASTM D4491 

UV Resistance(3) 

% 

strength 

retained 

70 70 70 70 ASTM D4355 

Notes: 

(1) All values represent minimum average roll values (i.e., any roll in a lot should meet or exceed the values in this table) except for UV 

resistance, which is a minimum value. 

(2) Polymer composition of 95 % polypropylene or polyester by weight 

(3) Evaluation to be on 2.0 inch strip tensile specimen after 500 hours of exposure. 

 

2.2 ACCESSORIES 

A. Sewing materials:  Types recommended by manufacturer for sewing seams in geotextile. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Prior to implementing any geotextile work, the Geosynthetic Installer shall carefully inspect the 

subgrade and verify that all work is complete to the point where the installation of the geotextile 

may properly commence without adverse impact. 

B. If the Contractor has any concerns regarding the installed work, the CQA Consultant and/or Owner 

shall be notified in writing within 48-hours of his site inspection.  Failure to inform the CQA 

Consultant and/or Owner in writing or installation of the geotextile will be construed as 

Contractor's acceptance of all prior related work. 

C. Any geotextile that does not comply with Table 02674-B of this Section shall be rejected and 

replaced with new material in accordance with the Specifications, at no additional cost to Owner. 

3.2 PREPARATION 

A. Prior to implementing any of the work described in this Section, the Installer shall become 

thoroughly familiar with all portions of the work within this Section or related work, as necessary 

for successful completion of the Work. 
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3.3 INSTALLATION 

A. The Installer shall handle all geotextile in such a manner as to ensure they are not damaged in any 

way. 

B. The Installer shall take any necessary precautions to prevent damage to underlying layers during 

placement of the geotextile. 

C. In the presence of wind, all geotextiles shall be weighted by sandbags or approved equivalent.  

Such anchors shall be installed during placement and shall remain in place until replaced with 

cover material. 

D. After unwrapping the geotextile from its opaque cover, the geotextile shall not be left exposed for 

a period in excess of 20 days unless a longer exposure period is approved by the CQA Consultant 

based on a formal demonstration from the Contractor that the geotextile is stabilized against U.V. 

degradation for the proposed period of exposure. 

E. The Contractor shall take care not to entrap stones, excessive dust, or moisture in the geotextile 

during placement. 

F. Nonwoven geotextile shall be continuously sewn at their seams.  Geotextiles shall be overlapped a 

minimum of 6 inches, or as otherwise specified in the Specifications. 

3.4 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements:  Testing and observation requirements. 

B. The Contractor shall be aware of the activities outlined in the CQA Plan and shall account for 

these CQA activities in the installation schedule. 

C. The need for conformance testing shall be determined by the CQA Consultant. 

D. The finished geotextile shall have good appearance qualities.  It shall be free from such defects that 

would affect the specific properties of the geotextile, or its proper functioning. 

E. Defects and Repairs: 

1. Any holes or tears in the geotextile shall be repaired with a patch made from the same 

geotextile.  The patch shall be sewn in place with a minimum of 12 inches overlap in all 

directions. 

2. Care shall be taken to remove any soil or other material, which may have penetrated the 

torn geotextile. 

F. Before initial placement of protective cover, compacted soil cover, or other overlying materials, 

inspect underlying system seams and repaired areas to ensure tight, continuously seamed 

installation.  Repair damaged system and re-inspect repaired work. 

3.5 PROTECTION OF FINISHED WORK 

A. Section 01700 – Execution Requirements: Requirements for protecting finished Work. 

B. The Installer and Contractor shall use all means necessary to protect all prior work and all 

materials and completed work of other Sections. 
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C. In applying fill material, no equipment can drive directly across the geotextile.  The specified fill 

material shall be placed and spread utilizing vehicles with a low ground pressure. 

D. The geotextile shall be covered as soon as possible after installation and approval.  The geotextile 

shall not be exposed to precipitation prior to being installed and shall not be exposed to direct sun 

light for more than 20 days after installation. 

E. Placement of Overlying Material: 

1. Placement of the overlying material shall proceed immediately following placement and 

inspection of the geotextile 

2. The overlying material shall be placed on the geotextile in such a manner that ensures 

that: 

a. The geotextile and underlying lining materials are not damaged. 

b. Minimal slippage occurs between the geotextile and underlying layers. 

c. Wrinkling of geosynthetics does not occur. 

F. In the event of damage, the Installer shall immediately make all repairs and replacements necessary 

at the expense of the responsible party, to the approval of the CQA Consultant. 

G. Protect installed geotextile according to manufacturer’s instructions.  Repair or replace areas of 

damaged by scuffing, punctures, traffic, rough subgrade, or other unacceptable conditions. 

H. The contractor shall not use heavy equipment to traffic above the geotextile without approved 

protection. 

 

 

END OF SECTION 
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SECTION 02924 

SEEDING AND SOIL SUPPLEMENTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Preparation of subsoil. 

2. Placing topsoil as needed. 

3. Seeding. 

4. Hydroseeding. 

5. Mulching. 

6. Fertilizing. 

7. Maintenance. 

B. Related Sections: 

1. Section 02374 – Erosion Control Devices. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Seeding: 

1. Basis of Measurement:  By the acre. 

2. Basis of Payment: By the acre seeded times the unit price for seeding. 

a. Includes all labor, equipment, and materials required to establish a permanent grass 

cover on all graded surfaces including, but not limited to preparation of subsoil, 

soil amendments, installation of erosion control matting, fertilizing, and seeding. 

b. Includes maintaining grass cover until acceptance by the CQA Consultant. 

c. Includes any maintenance and protection required to control erosion on 

embankment fill surfaces prior to beginning permanent grassing operations. 

1.3 REFERENCES 

A. The State of North Carolina Erosion and Sediment Control Planning and Design Manual. 

1.4 DEFINITIONS 

A. Weeds: Vegetative species other than specified species to be established in given area. 

1.5 SUBMITTALS 

A. Section 01300 – Administrative Requirements: Submittal procedures. 

B. Product Data:  Submit data for seed mix, fertilizer, mulch, and other accessories. 

C. Soil test results and fertilizer and soil amendment recommendations from the North Carolina 

Department of Agriculture and Consumer Affairs or a similar soil and nutrient testing laboratory. 

1.6 CLOSEOUT SUBMITTLAS 

A. Section 01700 – Execution Requirements: Project record documents. 
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B. Operation and Maintenance Data: Include maintenance instructions, cutting method and maximum 

grass height; types, application frequency, and recommended coverage of fertilizer. 

1.7 QUALITY ASSURANCE 

A. Provide seed mixture in containers showing percentage of seed mix, germination percentage, inert 

matter percentage, weed percentage, year of production, net weight, date of packaging, and 

location of packaging. 

B. Perform Work in accordance with North Carolina Erosion and Sedimentation Control Planning 

and Design Manual. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 – Product Requirements:  Product storage and handling requirements. 

B. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not acceptable. 

C. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of 

manufacturer. 

1.9 MAINTENANCE SERVICE 

A. Section 01700 – Execution Requirements: Manual for materials and finishes. 

B. Maintain seeded areas immediately after placement until grass is well established and exhibits 

vigorous growing condition for three cuttings. 

PART 2 PRODUCTS 

2.1 SEED MIXTURE 

A. Temporary Seed Mixture:  As specified on Drawings. 

B. Permanent Seed Mixture:  As specified on Drawings. 

C. Seed Mixture shall be in accordance with the latest edition of the North Carolina Erosion and 

Sediment Control Planning and Design Manual. 

2.2 SOIL MATERIALS 

A. Topsoil: Excavated from site and free of weeds. 

2.3 ACCESSORIES 

A. Mulching Material:  Oat or wheat straw, free from weeds, foreign matter detrimental to plant life, 

dry, and as described in the North Carolina Erosion and Sediment Control Planning and Design 

Manual. 

B. Fertilizer:  Commercial grade; recommended for grass; of proportion necessary to eliminate 

deficiencies of topsoil as described in the North Carolina Erosion and Sediment Control Planning 

and Design Manual and as indicated on Drawings. 
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C. Lime:  Pelletized agricultural lime is recommended for grass; of proportion necessary to adjust pH 

of soil to acceptable levels as described in the North Carolina Erosion and Sediment Control 

Planning and Design Manual and as indicated on the Drawings. 

D. Water:  Clean, fresh and free of substances or matter capable of inhibiting vigorous growth of 

grass. 

E. Erosion Fabric:  Erosion control matting, as specified on Drawings. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify prepared soil base is ready to receive the Work of this Section. 

3.2 PREPARATION OF SUBSOIL 

A. Prepare sub-soil to eliminate uneven areas and low spots.  Maintain lines, levels, profiles, and 

contours.  Make changes in grade gradual.  Blend slopes into level areas. 

B. Remove foreign materials, weeds and undesirable plants and their roots.  Remove contaminated 

sub-soil. 

3.3 FERTILIZING 

A. Perform chemical soil tests to determine soil nutrient and amendment requirements to promote 

grass growth. 

B. Apply lime and fertilizer in accordance with Soil test results and fertilizer and soil amendment 

recommendations from the North Carolina Department of Agriculture and Consumer Affairs. 

C. Apply after smooth raking of topsoil. 

D. Do not apply fertilizer at same time or with same machine used to apply seed. 

E. Mix fertilizer thoroughly into upper 2 inches of soil. 

F. Lightly water soil to aid dissipation of fertilizer.  Irrigate top level of soil uniformly. 

3.4 SEEDING 

A. Apply seed at rate as indicated on Drawings evenly in two intersecting directions and in 

accordance with the North Carolina Erosion and Sediment Control Planning and Design Manual.  

Rake in lightly. 

B. Do not seed areas in excess of that which can be mulched on same day. 

C. Planting Season:  As indicated on Drawings and in accordance with the North Carolina Erosion 

and Sediment Control Planning and Design Manual. 

D. Do not sow immediately following rain, when ground is too dry, or when winds are over 12 mph. 
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E. Immediately following seeding, apply mulch to thickness as specified on Drawings and in 

accordance with the North Carolina Erosion and Sediment Control Planning and Design Manual.  

Maintain clear of shrubs and trees. 

F. Apply water with fine spray immediately after each area has been mulched.  Saturate to 2 inches 
of soil. 

3.5 HYDROSEEDING 

A. Apply fertilizer, mulch and seeded slurry with hydraulic seeder at rate of 2,000 lbs per acres evenly 

in one pass. 

B. After application, apply water with fine spray immediately after each area has been hydroseeded.  

Saturate to 4 inches of soil and maintain moisture levels two to four inches. 

3.6 SEED PROTECTION 

A. Cover seeded slopes where grade is 3 horizontal to 1 vertical (3H:1V) or greater with erosion 

fabric as specified on the Drawings.  Roll fabric onto slopes without stretching or pulling. 

B. Lay fabric smoothly on surface, bury top end of each section in 6-inch deep excavated topsoil 

trench.  Overlap edges and ends of adjacent rolls minimum 12 inches.  Backfill trench and rake 

smooth, level with adjacent soil. 

C. Secure outside edges and overlaps at 36 inch intervals with stakes or as recommended by the 

Manufacturer. 

D. Lightly dress slopes with topsoil to ensure close contact between fabric and soil. 

E. At sides of ditches, lay fabric laps in direction of water flow.  Lap ends and edges minimum 6 

inches. 

3.7 MAINTENANCE 

A. Mow grass at regular intervals to maintain at maximum height of 3 inches.  Do not cut more than 

1/3 of grass blade at each mowing.  Perform first mowing when seedlings are 40 percent higher 

than desired height. 

B. Neatly trim edges and hand clip where necessary. 

C. Immediately remove clippings after mowing and trimming.  Do not let clippings lay in clumps. 

D. Water to prevent grass and soil from drying out. 

E. Control growth of weeds.  Apply herbicides.  Remedy damage resulting from improper use of 

herbicides. 

F. Immediately reseed areas showing bare spots. 

G. Repair washouts or gullies. 

H. Protect seeded areas with warning signs during maintenance period. 
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3.8 SCHEDULE 

A. As indicated on Drawings. 

 

 

END OF SECTION 



 

 

 

DIVISION 3 – CONCRETE 
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SECTION 03480 

PRE-CAST CONCRETE STRUCTURES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Stormwater drop inlets. 

B. Related Sections: 

1. Section 02320 – Structural Fill. 

2. Section 02610 – Pipe Culverts. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Stormwater Drop Inlets: 

1. Basis of Measurement:  By each unit. 

2. Basis of Payment:  By each unit times the unit price for each structure. 

a. Includes excavating, concrete sections, cover frames and covers, sealing pipe 

outlets to depth indicated and backfilling. 

1.3 REFERENCES 

A. American Concrete Institute 

1. ACI 318 – Building Code Requirements for Reinforced Concrete. 

B. ASTM International 

1. ASTM C443 – Joints. 

2. ASTM C913 – Standard Specification for Pre-cast Concrete Water and Wastewater 

Structures. 

 

C. NCDOT Standard Specifications for Roads and Structures (latest edition) 

1.4 DESIGN REQUIREMENTS 

A. Design Criteria: 

1. Honeycombed or retempered concrete is not permitted. 

2. Equivalent strength:  Based on structural design of reinforced concrete as outlined in ACI 

318, Design for H20 Loading. 

3. Design of Lifting Devices for Pre-cast Structures: In accordance with ASTM C 913. 

4. Design of Joints for Pre-cast Structures: In accordance with ASTM C443. 

1.5 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Submittal procedures. 

B. Shop Drawing:  Indicate structure locations, elevations, piping, sizes, and elevations of 

penetrations. 

C. Product Data:  Submit covers, component construction, features, configuration, and dimensions. 
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D. Manufacturer’s Certificates:  Submit Statement of Compliance, supporting data from Materials 

Suppliers attesting that pre-cast concrete structures provided meet or exceed ASTM Standards and 

Specification requirements. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 01700 – Execution Requirements:  Closeout procedures. 

B. Project Record Documents:  Accurately record actual locations and inverts of buried pipe, 

components, and connections. 

1.7 QUALITY ASSURANCE 

A. Perform Work in accordance with North Carolina and Local Municipality standards. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Section 01600 – Product Requirements:  Product delivery requirements; Product storage and 

handling requirements. 

B. Comply with Pre-cast Concrete Manufacturer’s instructions for unloading, storing, and moving 

pre-cast structures. 

C. Store pre-cast concrete structures to prevent damage to Owner’s property or other public or private 

property.  Repair property damaged from materials storage. 

D. Mark each pre-cast structure by indentation or waterproof paint showing date of manufacture, 

Manufacturer, and identifying symbols and numbers shown on Drawings to indicate its intended 

use. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 – Product Requirements:  Product storage and handling requirements. 

B. Conduct operations not to interfere with, interrupt, damage, destroy, or endanger integrity of 

surface or subsurface structures or utilities, and landscape in immediate or adjacent areas. 

PART 2 PRODUCTS 

2.1 PRECAST CONCRETE STRUCTURES 

A. Configuration shall be as shown on Drawings. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 – Administrative Requirements:  Verification of existing conditions before starting 

work. 

B. Verify connections, sizes, locations and inverts are as indicated on Drawings. 

C. Verify items provided by other sections of Work are properly sized and located. 
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 03480 - 3 Pre-Cast Concrete Structures 

D. Verify excavations for the structures are correct. 

3.2 PREPARATION 

A. Coordinate placement of connecting pipes required by other Sections of Work as described in 

these Specifications. 

B. Do not install structures where site conditions induce loads exceeding structural capacity of 

structures. 

C. Inspect pre-cast concrete structures immediately prior to placement in excavation to verify 

structures are internally clean and free from damage.  Remove and replace damaged units. 

D. Remove and replace soft or saturated foundation soils prior to installation as recommended by the 

CQA Consultant or his representative. 

3.3 INSTALLATION 

A. Excavation and Backfill: 

1. Excavate for pre-cast concrete structures in location and to depth shown.  Provide 

clearance around sidewalls of structure for construction operations. 

2. When groundwater is encountered, prevent accumulation of water in excavations.  Place 

pre-cast concrete structures in dry trench. 

3. Where possibility exists of watertight structure becoming buoyant in flooded excavation, 

anchor structure to avoid flotation. 

B. Lift pre-cast structures at lifting points designated by Manufacturer. 

C. When lowering pre-cast concrete structures into excavations and joining pipe to units, take 

precautions to ensure interior of pipeline and structure remains clean. 

D. Set cover frames and covers level without tipping, to correct elevations. 

E. Coordinate with other Sections of Work as described in these Specifications to provide correct 

size, shape, and location. 

3.4 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements:  Testing and observation requirements and Section 01700 

– Execution Requirements:  Testing, adjusting, and balancing. 

B. Request observation by CQA Consultant prior to placing structures or aggregate cover over 

piping. 

C. Compaction Testing:  In accordance with Section 02320. 

D. When tests indicate Work does not meet specified requirements, remove Work, replace, and retest. 

3.5 PROTECTION OF FINISHED WORK 

A. Section 01700 – Execution Requirements:  Protecting installed construction. 

 

END OF SECTION 



 

 

 

DIVISION 15 - MECHANICAL 
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SECTION 15050 

PVC PIPE AND PIPE FITTINGS 

PART 1 GENERAL 

1.1 DESCRIPTION 

A. CONTRACTOR shall supply all materials, equipment, and labor needed to install complete and 

make ready for use all pipe, pipe fittings, and valves as specified herein and as indicated on the 

Drawings for the LFG control system. 

B. Related Sections: 

1. Section 02611 – Landfill Gas Wells. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Pipe and Fittings 

1. Basis of Payment: Basis of Payment: Not applicable.  PVC pipe payment included in other 

sections. 

1.3 REFERENCES 

A. American Society for Testing and Materials (ASTM): 

1. ASTM D1248 – Specification for Polyethylene Plastics Molding and Extrusion 

Materials. 

2. ASTM D1784 – Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and 

Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 

3. ASTM D1785 – Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 

40, 80, and 120. 

4. ASTM D2321 – Practice for Underground Installation of Flexible Thermoplastic Sewer 

Pipe. 

5. ASTM D2467 –  Specification for Socket-Type Poly (Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 80. 

6. ASTM D2513 – Specification for Thermoplastic Gas Pressure Pipe Tubing and Fittings. 

7. ASTM D2564 – Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) 

Plastic Piping Systems. 

8. ASTM D2774 – Practice for Underground Installation of Thermoplastic Pressure Piping. 

9. ASTM D2855 – Practice for Making Solvent-Cemented Joints with Poly (Vinyl 

Chloride) (PVC) Pipe and Fittings. 

10. ASTM D3350 – Specification for Polyethylene Plastics Pipe and Fittings Materials. 

B. American National Standard Institute (ANSI) 

1. ANSI B 31.8 – Code for Pressure Piping, Appendix N. 

C. Plastics Pipe Institute (PPI): 

1. PPI T-31/9-79 – Technical Report. 

1.4 QUALITY ASSURANCE 

A. Provide only pipe and fittings conforming to the requirements or the referenced ASTM standards, 

ANSI standards, or PPI standards. 

B. Utilize only factory trained and certified welders, equipment, and installers. 
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C. Follow all ASTM practices and standards in the manufacture and fabrication of piping and fittings. 

D. Follow manufacturer’s written instructions for handling, storage, and installation. 

1.5 QUALITY CONTROL 

A. Provide permanent markings on piping, clearly showing ASTM conformance, size and SDR, 

pressure rating, cell classification number, and the manufacturer’s name. 

B. Provide certification of all welders and installers. 

C. Certify compliance with ASTM practices and standards during manufacture and fabrication. 

D. Remove from site any pipe and fittings damaged during shipment, construction, or rejected during 

testing and/or inspection.  Replace with acceptable products without additional expense to Owner. 

1.6 SUBMITTALS 

A. Within fifteen (15) calendar days of receiving the Owner’s Notice To Proceed, the Contractor 

shall prepare and submit to the Engineer, for review and approval, two (2) copies of certificates of 

compliance on materials furnished and manufacturer's brochures containing complete information 

and instructions pertaining to the storage, handling, installation, inspection, maintenance, and 

repair of each type of pipe and pipe fitting furnished. 

1.7 CLOSEOUT SUBMITTALS 

A. Section 01700 – Execution Requirements:  Closeout Procedures. 

B. Project Record Documents:  Record location and elevations of active landfill gas collection 

system. 

C. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted 

utilities. 

1.8 PRE-INSTALLATION MEETINGS 

A. Convene meeting a minimum of one week prior to commencing work pertaining to this Section. 

1.9 FIELD MEASUREMENTS 

A. Verify field measurements and elevations are as indicated on the Drawings. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 – Product Requirements: Product Delivery Requirements; Product Storage and 

Handling Requirements. 

B. Packaging, handling, and shipment shall be in accordance with the manufacturer’s standards, 

instructions, and recommendations. 

C. Transportation to Site: 

1. The manufacturer shall package the pipe, fittings, structures, and/or other miscellaneous 

PVC items in a manner designed to deliver it or them to the project neatly, intact, and 

without physical damage. 
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2. The transportation carrier shall use appropriate methods and intermittent checks to ensure 

the materials are properly supported, stacked, and restrained during transport such that it 

is not nicked, gouged, or physically damaged. 

D. Storage: 

1. Pipe, structures, and other miscellaneous PVC items shall be stored on clean, level 

ground to prevent undue scratching or gouging and as needed to protect them from being 

covered with excessive dirt, water, moisture, and mechanical abrasion. 

2. The handling of pipe, structures, and other miscellaneous PVC items shall be done in 

such a manner that there is no damage.  Nylon slings are often used. 

3. If the pipe must be stacked for storage, such stacking shall be done in accordance with 

the pipe manufacturer’s recommendations. 

4. Store gaskets for mechanical and push-on joints in cool, dry location out of direct 

sunlight and not in contact with petroleum products. 

E. Care shall be taken to minimize the amount of soil collected inside the pipe, structures, and other 

miscellaneous PVC items while handling and installing. 

F. The pipe, structures, and other miscellaneous PVC items shall be handled in such a manner that it 

is not pulled over sharp objects or cut by chokers or lifting equipment, and care shall be exercised 

during installation not to damage the pipes and fittings. 

G. Any pipe section, structure, fitting, joint or other miscellaneous PVC items that become broken, 

cracked, crushed, cut, scratched, gouged or otherwise rendered unsuitable, as determined by the 

CQA Consultant, shall be removed and replaced by the Contractor.  Scratches greater than 6 

inches in length and gouges exhibiting a depth in excess of 8 percent of the wall thickness of the 

pipe shall be cause for rejection of pipe or fittings to the extent designated by the CQA Consultant. 

H. Fused Pipe Segment Handling: 

1. Fused segments of pipe shall be handled so as to avoid damage to the pipe. 

2. Chains or cable type chokers must be avoided when lifting fused sections of pipe.  Nylon 

slings are preferred. 

3. Spreader bars are recommended when lifting long fused sections. 

4. Pipe shall be fused in lengths not to exceed that which can be moved and placed easily 

and safely, causing no damage to the fused pipe or welds. 

1.11 COORDINATION 

A. Coordinate the Work with construction of other elements of active landfill gas collection system 

and with construction of the soil cover system. 

PART 2 PRODUCTS 

2.1 POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 

A. All PVC pipe and pipe fittings shall be Schedule 80 PVC conforming to ASTM D 1784, ASTM D 

1785 (for pipe), and ASTM D 2467 (for fittings).  Perforated pipe shall be slotted in accordance 

with the Drawings. 

B. PVC pipe and pipe fittings shall be manufactured from a compound which meets the requirements 

of Type 1, Grade 1, Polyvinyl Chloride PVC 1120, Class 12454-B, as outlined in ASTM D 1784.  

A Type 1, Grade 1 compound is characterized as having the highest requirements for mechanical 

properties and chemical resistance. 
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1. Compound from which pipe is produced shall have a design stress rating of 2000 psi at 

73 degrees F, listed by the Plastic Piping Institute. 
2. Materials from which pipe and pipe fittings are manufactured shall have been tested and 

approved by NSF International. 
3. Pipe shall conform to the requirements of ASTM D 2241.  Pipe shall be homogenous 

throughout and shall be free from cracks, holes, foreign inclusions, and other defects. 

C. PVC Pipe Storage: 
1. PVC pipe shall be stored or stacked so as to prevent damage by marring, crushing, or 

piercing.  Maximum stacking height shall be 6 feet.  For storage over 5 days, a location 

shall be chosen out of direct sunlight, or the  piping and fittings shall be covered. 

2.2 PVC FLANGES 

A. Flanges shall be Schedule 80 PVC and shall be plate type, ANSI Class 150 pounds. 

B. The bolts, studs, nuts, and washers for the flanges shall be galvanized steel conforming to ASTM 

A-325.  All studs and bolts shall be coated, just prior to installation, with an anti-seize compound 

as manufactured by Kopr-Kote, or equal. 

C. Flange gaskets shall be full-face Neoprene. 

2.3 FLEXIBLE PVC PIPE 

A. Flexible PVC pipe shall be as manufactured by Kanaflex Corporation, Compton, California (310-

637-1616), Series 101-PS, or approved equal. 

B. Fasteners for flexible PVC pipe shall be Kanaflex 101-PS power lock clamps, or approved equal. 
 

PART 3 EXECUTION 

3.1 PVC PIPE INSTALLATION 

A. PVC pipe installation shall conform to these specifications, the manufacturer's recommendations, 

and as outlined in ASTM D 2774. 

3.2 JOINING OF PVC PIPE 

A. Joining of pipe shall be in accordance with ASTM D 2855. 

B. Preparation: 

1. All pipe shall be inspected for cuts, scratches, or other damage prior to installation.  Pipe 

with imperfections shall not be used.  All burrs, chips, etc. shall be removed from pipe 

interior and exterior.  All loose dirt and moisture shall be wiped from the interior and 

exterior of the pipe end and the interior of the fitting.  All pipe cuts shall be square, 

perpendicular to the center line of pipe.  Pipe ends shall be beveled prior to applying 

primer and solvent cement so that the cement does not get wiped off during insertion into 

the fitting socket. 

C. Solvent Welding: 
1. A coating of primer as recommended by pipe supplier shall be applied to the entire 

interior surface of the fitting socket and to an equivalent area on the exterior of the pipe 

prior to applying solvent cement.  The solvent cement shall comply with the requirements 

of ASTM D 2564 and shall be applied in strict accordance with manufacturer's 
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specifications.  Pipe shall not be primed or solvent welded when it is raining, when 

atmospheric temperature is below 40 degrees F, or above 90 degrees F. 

D. Curing: 
1. After solvent welding, the pipe shall remain undisturbed until cement has thoroughly set.  

As a guideline for joint setting time, use 1 hour for ambient temperatures of 60 to 90 

degrees F, or 2 hours when ambient temperature is 40 to 60 degrees F. 

E. Alignment: 
1. Pipe and pipe fittings shall be selected so that there will be as small a linear deviation as 

possible at the joints, and so that inverts present a smooth surface. Pipe and fittings which 

do not fit together to form a tight fitting will be rejected. 

3.3 FLEXIBLE PVC PIPE CONNECTIONS 

A. Connections to HDPE or PVC pipe shall be made with clamps following manufacturers’ 

recommendations and step by step procedures. 

3.4 FLANGED CONNECTIONS 

A. Flanged connections for PE pipe shall be made with two PE flange adapters with ductile iron 

back-up rings for bolting. 

3.5 PIPE SUPPORTS 

A. All piping and valves shall be supported so as to prevent stress being transmitted between sections 

and connected equipment and appurtenances. 

B. Release of any joint shall result in no transverse piping movement and shall allow easy removal 

and replacement of any piping component. 

3.6 FIELD QUALITY CONTROL 

A. Section 01400 – Quality Requirements and Section 01700 – Execution Requirements. 

B. The CQA Consultant or his representative will undertake observations to determine compliance of 

the materials and work with this Specification. 

C. Quality control by the CQA Consultant will include observation: 

1. The PVC pipe and fittings for correct size, SDR rating workmanship, and fabrication. 

2. Damage during installation. 

3. The installation, alignment and welding of all pipe, and fittings. 

4. Pipe flushing/cleaning and hydrostatic pressure testing procedures and results on the 

installed fluid conveyance system including piping, fittings, valves, etc). 

D. SEGMENT TESTING 

1. All PVC pipes shall be subjected to an air test as described herein to detect any 

leaks in the piping.  Testing shall be performed below grade (inside the trench).  

The Contractor shall be responsible for locating, uncovering (if previously 

backfilled), and repairing any leaks detected during testing. 
2. Like sizes of polyethylene piping shall be butt welded together into testing segments not 

to exceed 1,000 feet without the Engineer’s approval.  Segments shall be connected to a 

testing apparatus on one end and fitted with caps on all openings. 
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3. The segment to be tested shall be allowed time to reach constant and/or ambient 

temperature before initiating the test. 
4. Tests shall be performed during periods when the pipe segments will be out of direct 

sunlight when possible; i.e., early morning, late evening, or cloudy days.  This will 

reduce the pressure changes that will occur due to temperature fluctuations. 
5. The test pressure shall be a minimum of 5 psig (138.5 inches, w.c.) and the  
6. Contractor shall use a digital gauge. 
7. Pressure drop during the test shall not exceed one percent of the testing gauge pressure 

over a period of one hour.  This pressure drop shall be corrected for temperature changes 

before determining pass or failure.  (See Section 3.10 for test failures).  The Engineer 

shall sign off on the test form to indicate test compliance. 
8. The Engineer shall be notified at least 24 hours prior to commencement of the testing 

procedure and shall be present during the test. 
9. All equipment for this testing procedure shall be furnished by the Contractor.  This shall 

consist of a portable air compressor, generator, air hoses, and polyethylene flange adapter 

with a blind flange.  Tapped and threaded into the blind flange will be a temperature 

gauge 0 to 100 degrees C: a Schraeder tire valve to facilitate pressurization with an air 

compressor hose; a ball valve to release pipe pressure upon completion of the test; and a 

pressure measuring device.  The pressure measuring device shall be a digital manometer 

capable of measuring positive or differential pressures of air and other non-corrosive 

gasses over a range of 0 to 100 PSI. 

E. TEST FAILURE 
1. The following steps shall be performed when a pipe segment fails the one percent - one-

hour test described in Section 3.9 F above. 
a. The pipe and all fusions shall be inspected for cracks, pinholes, or 

perforations. 
b. All blocked risers and capped ends shall be inspected for leaks. 
c. Leaks shall be located and/or verified by applying a soapy water solution 

and observing soap bubble formation. 
2. All pipe and fused joint leaks shall be repaired by cutting out the leaking area and re-

fusing the pipe. 
3. After all leaks are repaired, a retest shall be performed in accordance with Section 3.6 D. 

3.7 PROTECTION OF FINISHED WORK 

A. Section 01700 – Execution Requirements:  Protecting installed construction. 

B. Protect pipe, aggregate cover, and outlet structures from damage or displacement. 

C. Care shall be exercised during construction not to damage the pipes and fittings. 

 

 

END OF SECTION 
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SECTION 15052 

LANDFILL GAS SYSTEM VALVES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Landfill gas system valves. 

B. Related Sections: 

1. Section 02500 – High Density Polyethylene (HDPE) Piping and Miscellaneous Items. 

2. Section 02611 – Landfill Gas Wells. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Landfill Gas System Valves: 

1. Basis of Measurement:  By each unit installed. 

2. Basis of Payment:  By each unit installed times the unit price for each unit. 

a. Includes accessories or appurtenances which are required for the proper 

completion of the work. 

1.3 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Requirements for submittals. 

B. Product Data:  The Contractor or Supplier shall submit a complete description of and data 

indicating valves used, and valve accessories and fittings proposed for use to the CQA Consultant 

for approval at least two weeks prior to installation. 

C. Manufacturer's certificates of compliance on materials furnished and catalog cuts.  Certifications 

and catalog cuts must be submitted to CQA Consultant for approval at least two weeks prior to 

installation. 

D. Manufacturer's Information:  Provide the procedures required for the storage, handling, 

installation, inspection, maintenance, operation, and repair of each type of valve furnished.  

Manufacturer information must be submitted to CQA Consultant for approval at least two weeks 

prior to installation. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. All valves shall be installed complete with all necessary operators, actuators, handwheels, chain 

wheels, extension stems, floor stands, worm and gear operators, operating nuts, chains, wrenches, 

and other accessories or appurtenances which are required for the proper completion of the work.  

Operators, actuators, and other accessories shall be sized and furnished by the valve supplier and 

factory mounted. 

B. Valves shall be suitable for the intended service.  Renewable parts including discs, packing, and 

seats shall be of types recommended by the valve manufacturer for intended service, but not of a 

lower quality than specified herein. 
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C. Valves and operators shall be suitable for the exposure they are subject to: buried, interior or 

exterior, as applicable.  Valves shall have all safety features required by OSHA. 

D. Unless otherwise shown, valves shall be the same size as the adjoining pipe. 

2.2 BUTTERFLY VALVES 

A. Header isolation valves shall be butterfly bubble-tight, wafer design, with a PVC body, BUNA-N 

seat, stainless steel stem, and compatible with a flat face flange, as manufactured by 

Asahi/America or equal.  Stem extensions shall be stainless steel in an epoxy coated steel outer 

housing with a gear box assembly mounted on top and equipped with a removable manual 

operating wheel.  Monitoring ports at the butterfly valves shall be quick connects mounted on 

SCH 80 PVC risers as shown on the Drawings. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01400 – Quality Requirements:  Examination. 

B. Coordinate landfill gas system valve installation with other portions of the work. 

3.2 INSTALLATION 

A. Valves shall be installed in accordance with the manufacturer's recommendations and as shown on 

the Drawings; care shall be taken to avoid stripping bolts when tightening.  All bolts, nuts, and 

washers to be zinc-coated steel.  Contractor to use washers with bolts and nuts on both sides of all 

flanges and valves. 

B. Flanged butterfly valves may require spacers between the flange adapters and the valve body in 

order to allow full travel of the internal disk.  If spacers are necessary for any butterfly valve, the 

Contractor shall install valve spacers, subject to the approval by the Engineer. 

C. All buried valves to be wrapped in a 5-mil plastic sheeting and duct taped to seal out water, dirt, 

and debris. 

 

 
END OF SECTION 
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APPENDIX VIII-E 
 

Additional Laboratory Soil Test Results 



TP-3 Borrow Area 2 6.50E-07
TP-6 and TP-7 Borrow Area 1 1.20E-06

TP-8 and TP-10 Borrow Area 1 3.51E-06

Boring Location Permeability, k 
(cm/s)

Permeability Summary Table
Edgecombe County Landfill

Edgecombe County, NC
S&ME Project Number: 1054-07-241A

S:\PROJECTS\2007\07-242 Edgecombe-CDLF Permit Application\!Environ\CDLF Permit Response To Comments\1054-07-242.Closure and Post-Closure Plan.Lab Summary.xls

jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



jmoody
Text Box



Permit Application (Permit #33-01) August 2014  
Edgecombe County C&D Landfill, Tarboro, NC S&ME Project No. 1054-13-277A 

 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX IX-E 
 

Waste Volume Calculation  



 
 

JOB NO. 1054-13-277A 

SHEET NO. 1 of 4 

DATE 06-22-2014 

JOB NAME 

Edgecombe County C&D Landfill   
COMPUTED BY KSO 

SUBJECT 

Waste Volume Calculations CHECKED BY  

 

OBJECTIVE: 

Determine the maximum inventory of municipal solid waste (MSW) and construction and demolition (C&D) 

waste for the Southern Landfill. 

METHOD: 

The amount of MSW in the Southern Landfill is found by taking the United States Environmental Protection 

Agency (USEPA) Landfill Methane Outreach Program (LMOP) tonnage from 1973 through June 2007, 

subtract out the known volume of C&D waste placed, determine the average volume of waste placed per year, 

and multiply by the number of years the Southern Landfill was open.  The maximum amount of C&D waste in 

the Southern Landfill is found by taking the known volume of C&D that has been placed and adding it to the 

remaining airspace. 

CALCULATION: 

Total MSW 

As documented on their landfill database, the total LMOP tonnage of waste placed at the facility from 1973 

through June 2007 is 1,870,499 tons.  This includes the Northern Old Landfill and the Southern Landfill.  The 

Northern Old Landfill is a pre-Subtitle D landfill which received MSW from 1973 to 1979.  The Southern 

Landfill is also a pre-Subtitle D landfill which received MSW from 1980 to 1997.  The C&D landfill is 

operated on top of the Southern Landfill which began receiving C&D waste in 1998.  The C&D landfill has 

received 245,429 tons across its scales from 1998 through June 2007.  The total amount of MSW received at 

the facility is calculated as follows: 

 

1,870,499 tons MSW and C&D waste – 245,429 tons C&D waste = 1,625,070 tons MSW (Northern Old and 

Southern Landfills) 

 

MSW was received at the site from 1973 to 1997 (24 years).  The average amount of MSW received per year 

is calculated as follows: 

 

1,625,070 tons MSW ÷24 years = 67,712 tons MSW / year 

 

The Southern Landfill received MSW from 1980 to 1997 (18 years).  The amount of MSW in the Southern 

Landfill is calculated as follows: 

 

67,712 tons MSW / year x 18 years = 1,218,816 tons MSW (Southern Landfill) 
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Total C&D Waste 

The C&D landfill has received 349,814 tons of C&D waste from January 1998 through October 26, 2008.  

This volume includes 265,830 tons reported from facility waste disposal records and 83,984 tons of Hurricane 

Floyd debris calculated from truck counts.  Compared to the proposed final grading shown on Drawing 3 of 

the Operations Plan, the calculated total volume of the C&D landfill is 1.7 million cubic yards (cy).  A total of, 

605,500 cy of has been placed as of October 26, 2008 and the remaining gross airspace (waste, operational 

soil cover, and soil cap system) was approximately 1,094,500 cy.  The following table shows the annual C&D 

waste received at the site for the last 5 years and the volume of airspace used as determined by comparing 

annual surveys. 

 
  Table 1: Airspace Used Over Last 5 Years 

YEAR 
AIRSPACE USED 

(tons) 

CALCULATED 

DENSITY 

(tons/cy) 

AIRSPACE USED 

(cy) 

2009 13,377 0.440 30,403 

2010 10,065 0.197 20,252 

2011 14,854 0.540 27,507 

2012 15,930 0.522 30,517 

2013 10,601 0.524 20,232 

Total 64,827 -- 128,911 

Average 12,966 0.505 25,782 

 

For the period including 2009 to 2013, a total of 64,827 tons or 128,911cy was placed in the landfill.  As of 

2013, a total of 734,411 cy of C&D waste has been placed in the landfill and the remaining gross capacity of 

the landfill is 965,589 cy. 

 

The total cap thickness is 3 feet parallel to the slope.  The volume of soil required for the cap was calculated 

from the plan view area of the cap and multiplying by the cap thickness adjusted for the slope.  Using 

AutoCAD Civil 3D 2008 software, the area of the final cap at a 4 horizontal to 1 vertical slope (4H:1V) is 

1,514,500 square feet (sf).  The volume of soil required for the cap on the 4H:1V slopes is calculated as 

follows: 

 

1,514,500 sf x 3 ft x 1.031 ÷ 27 cy/cf = 173,500 cy (Soil Volume for 4H:1V Slope Area) 

 

Using AutoCAD Civil 3D 2008 software, the area of the final cap at a 10 percent slope is approximately 

341,600 sf.  The volume of soil required for the cap on the 10 percent slopes is calculated as follows: 

 

341,600 sf x 3 ft x 1.005 ÷ 27 cy/cf = 38,200 cy (Soil Volume for 10% Slope Area) 

 

The total volume of soil required to construct the cap is calculated as follows: 
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Waste Volume Calculations CHECKED BY  

 

 

173,500 cy + 38,200 cy = 211,700 cy Total Soil Required to Construct Cap) 

 

The historical waste density at the site is 0.55 tons/cy.  The remaining net airspace (C&D waste and cover) of 

the landfill in tons is calculated as follows: 

 

(1,094,500 cy - 211,700 cy) x 0.55 tons/cy = ~485,600 tons (Remaining Net Airspace) 

 

The proposed total amount of C&D waste in the Southern Landfill is calculated as follows: 

 

349,814 tons C&D waste (existing) + 485,600 tons C&D waste (proposed) = ~835,414 tons C&D 

Waste 
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DISCUSSION: 

The maximum inventory of MSW in the Southern Landfill is 1,218,816 tons and the maximum proposed 

inventory of C&D waste for the Southern Landfill is ~835,414 tons. 

REFERENCE: 

United States Environmental Protection Agency (USEPA) Landfill Methane Outreach Program (LMOP) 

Landfill Database. 
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Slope Stability Analysis  
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FIGURES 

 
Figure 1:  Slope Stability Section Locations 

 
Figure 2:  Slope Stability Cross-Sections 

 







 

 
 
 
 
 
 
REFERENCE 1 

 
USACE, “Engineering and Design – Slope Stability,” EM 

1110-2-1902, October 31, 2003. 
 





 

 
 
 
 
 
 
REFERENCE 2 

 
Test Pit Logs, S&ME Project No. 1040-01-545B, June 2007. 

 

 











 

 
 
 
 
 
 
REFERENCE 3 

 
Laboratory Test Result Summary, S&ME Project No. 1054-07-

241A. 
 



Edgecombe County Landfill
Edgecombe County, NC

S&ME Project Number: 1054-07-241A

Boring Depth 
(feet) USCS

Natural 
Moisture  

Content (%)

GRAIN SIZE ANALYSIS ATTERBERG LIMITS STANDARD PROCTOR
Permeability, k 

(cm/s)Coarse 
Sand (%)

Medium 
Sand (%)

Fine Sand 
(%) Silt (%) Clay (%) Liquid 

Limit (%)
Plastic 

Limit (%)
Plasticity 
Index (%)

Optimum 
Moisture (%)

Maximum Dry 
Density (pcf)

CA-TP-1 0 - 2 (SP-SC) 15.7 0 39 50 10.2 - - - - - -
CA-TP-1 5 - 6 (CL) 35.0 0 5 45 28.8 21.5 - - - 15.5 113.0 2.29E-06
CA-TP-2 0 - 2 CL 25.2 0 3 40 26.4 30.5 34 15 19 16.1 110.2 1.01E-06
CA-TP-2 2 - 4 (SM) 22.0 2 17 62 17.7 - - - - - -
CA-TP-2 4 - 5 CL 47.1 0 4 23 58.0 14.5 34 21 13 24.2 96.7 6.41E-07
CA-TP-3 0 - 2 (ML) 39.3 0 4 33 36.0 27.0 - - - 29.1 90.4 7.22E-07
CA-TP-3 6 - 8 CL 65.1 0 0 9 57.1 33.5 47 25 22 28.8 88.1 4.60E-07
CA-TP-6 5 - 7 (ML) 65.4 0 1 5 41.4 53.0 - - - - - -
CA-TP-6 7 - 9 (SM) 35.5 0 26 35 19.5 20.0 - - - - - -
B-1 / S-2 8.5 - 10 (SC) 31.4 0 2.3 69 28.6 31 19 12
B-1 / S-3 13.5 - 15 (CH) 58.5 0.1 1.8 19.8 78.3 93 28 65
B-3 / S-4 6 - 7.5 (SC) 42.8 0 0.2 50.6 49.1 46 16 30
B-5 / S-5 11 - 12.5 (SC) 28.0 0 0.6 65.6 33.7 37 17 20
B-8 / S-6 16 - 17.5 (SC) 31.9 0 0.7 74 25.5 29 17 12
B-8 / S-7 18.5 - 20 (SC) 37.9 0.7 3.3 49.2 46.2 47 20 27
B-9 / S-8 3.5 - 5 (SC) 31.2 0.5 3.8 54.2 41.4 44 17 27

B-12 / S-9 6 - 7.5 (SC) 31.2 0.5 12.8 57.8 28.8 30 14 16
B-12 / S-10 11 - 12 (CH) 62.3 0 0.4 8.2 91.4 87 24 63
B-13 / S-11 22.5 - 24 (SC) 30.8 5.3 20.9 36.3 29.2 54 19 35

CATP 1A S-1 1 - 1.5 (CH) 25.4 0.1 1.4 32.1 66.4 53 17 36
B-1 8.5-10.0 x x x x x x x x x

13.5-15.0 x x x x x x x x x
B-3 6-7.5 x x x x x x x x x

8.5-10 x x x x x x x x x
B-5 1-2.5 x x x x x x x x x

11-12.5 x x x x x x x x x
16-17.5 x x x x x x x x x

B-8 16-17.5 x x x x x x x x x
18.5-20 x x x x x x x x x
21-22.5 x x x x x x x x x

B-9 3.5-5 x x x x x x x x x
B-10 3.5-5 x x x x x x x x x

8.5-10 x x x x x x x x x
B-12 6-7.5 x x x x x x x x x

11-12.5 x x x x x x x x x
B-13 22.5-24 x x x x x x x x x

(CL) = Visual USCS Classification
CL = USCS Classification
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DATASET #1

Site Modified Sa Vs T 

5% Damping

Conterminous 48 States

2003 NEHRP Seismic Design Provisions

Lat : 35.8395

Lon : -77.5572

Site Class D

Fa = 1.6 Fv = 2.4

 



file:///S|/1054/1054-07-241A%20Edgecombe%20County%20Slope%20Stability/Global%20Slope%20Stability/Seismic/Java.txt

X-Axis: T (sec)
Y-Axis: Sa (g)
Number of Data Sets: 1

DATASET #1

Name: Site Modified Sa Vs T
Num Points: 18
Info: 5% Damping
Conterminous 48 States
2003 NEHRP Seismic Design Provisions
Lat : 35.8395
Lon : -77.5572
Site Class D
Fa = 1.6 Fv = 2.4

X, Y Data:
0.0     0.10177017
0.12332367      0.25442544
0.2     0.25442544
0.61661834      0.25442544
0.7     0.22411914
0.8     0.19610424
0.9     0.17431489
1.0     0.15688339
1.1     0.14262126
1.2     0.13073616
1.3     0.120679535
1.4     0.11205957
1.5     0.10458893
1.6     0.09805212
1.7     0.09228435
1.8     0.08715744
1.9     0.08257021
2.0     0.078441694

file:///S|/1054/1054-07-241A%20Edgecombe%20County%20Slope%20Stability/Global%20Slope%20Stability/Seismic/Java.txt [7/13/2009 3:36:10 PM]
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2.967

Slope Stability Analysis 1
Description: Section B-B' Static
Direction of movement: Right to Left
Name: C&D Waste      Model: Bilinear      Unit Weight: 90 pcf     Cohesion: 500 psf     Phi 1: 0 °     Phi 2: 33 °     Piezometric Line: 1      
Name: MSW Waste      Model: Bilinear      Unit Weight: 65 pcf     Cohesion: 500 psf     Phi 1: 0 °     Phi 2: 33 °     Piezometric Line: 1      
Name: Coastal Plain Silty Sand      Model: Mohr-Coulomb      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     Piezometric Line: 1
Horz Seismic Load: 0

Coastal Plain Silty Sand
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Groundwater Table
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2.554

Slope Stability Analysis 2
Description: Section B-B' Static
Direction of movement: Left to Right
Name: C&D Waste      Model: Bilinear      Unit Weight: 90 pcf     Cohesion: 500 psf     Phi 1: 0 °     Phi 2: 33 °     Piezometric Line: 1      
Name: MSW Waste      Model: Bilinear      Unit Weight: 65 pcf     Cohesion: 500 psf     Phi 1: 0 °     Phi 2: 33 °     Piezometric Line: 1      
Name: Coastal Plain Silty Sand      Model: Mohr-Coulomb      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     Piezometric Line: 1
Horz Seismic Load: 0

Coastal Plain Silty Sand

MSW Waste

C&D Waste
Groundwater Table

Distance (x  1000)
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1.360

Slope Stability Analysis 3
Description: Section B-B' Pseudostatic
Direction of movement: Right to Left
Name: C&D Waste      Model: Bilinear      Unit Weight: 90 pcf     Cohesion: 400 psf     Phi 1: 0 °     Phi 2: 28.4 °     Piezometric Line: 1      
Name: MSW Waste      Model: Bilinear      Unit Weight: 65 pcf     Cohesion: 400 psf     Phi 1: 0 °     Phi 2: 28.4 °     Piezometric Line: 1      
Name: Coastal Plain Silty Sand      Model: Mohr-Coulomb      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 25.7 °     Piezometric Line: 1
Horz Seismic Load: 0.13

Coastal Plain Silty Sand

MSW Waste

C&D Waste
Groundwater Table

Distance (x  1000)
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1.235

Slope Stability Analysis 4
Description: Section B-B' Pseudostatic
Direction of movement: Left to Right
Name: C&D Waste      Model: Bilinear      Unit Weight: 90 pcf     Cohesion: 400 psf     Phi 1: 0 °     Phi 2: 28.4 °     Piezometric Line: 1      
Name: MSW Waste      Model: Bilinear      Unit Weight: 65 pcf     Cohesion: 400 psf     Phi 1: 0 °     Phi 2: 28.4 °     Piezometric Line: 1      
Name: Coastal Plain Silty Sand      Model: Mohr-Coulomb      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 25.7 °     Piezometric Line: 1  
Horz Seismic Load: 0.13

Coastal Plain Silty Sand

MSW Waste

C&D Waste
Groundwater Table

Distance (x  1000)
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Project Settings 
Length(L) Units: feet 
Time(t) Units: Seconds 
Force(F) Units: lbf 
Pressure(p) Units: psf 
Strength Units: psf 
Unit Weight of Water: 62.4 pcf 
View: 2D 

Analysis Settings 

SLOPE/W Analysis 
Description: Section B‐B' Pseudostatic 
Kind: SLOPE/W 
Method: Spencer 
Settings 

Apply Phreatic Correction: No 
PWP Conditions Source: Piezometric Line 
Use Staged Rapid Drawdown: No 

SlipSurface 
Direction of movement: Left to Right 
Allow Passive Mode: No 
Slip Surface Option: Auto‐Search 
Critical slip surfaces saved: 1 
Optimize Critical Slip Surface Location: Yes 
Tension Crack 

Tension Crack Option: (none) 
FOS Distribution 

FOS Calculation Option: Constant 
Advanced 

Number of Slices: 30 
Optimization Tolerance: 0.01 
Minimum Slip Surface Depth: 0.1 ft 



Optimization Maximum Iterations: 2000 
Optimization Convergence Tolerance: 1e‐007 
Starting Optimization Points: 8 
Ending Optimization Points: 16 
Complete Passes per Insertion: 1 

Materials 

C&D Waste 
Model: Bilinear 
Unit Weight: 90 pcf 
Cohesion: 400 psf 
Phi 1: 0 ° 
Phi 2: 28.4 ° 
Bilinear Normal: 500 psf 
Phi‐B: 0 ° 
Pore Water Pressure  

Piezometric Line: 1 

MSW Waste 
Model: Bilinear 
Unit Weight: 65 pcf 
Cohesion: 400 psf 
Phi 1: 0 ° 
Phi 2: 28.4 ° 
Bilinear Normal: 500 psf 
Phi‐B: 0 ° 
Pore Water Pressure  

Piezometric Line: 1 

Coastal Plain Silty Sand 
Model: Mohr‐Coulomb 
Unit Weight: 115 pcf 
Cohesion: 0 psf 
Phi: 25.7 ° 
Phi‐B: 0 ° 
Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Limits 
Left Coordinate: (0, 73.058968) ft 
Right Coordinate: (1300, 60.853656) ft 



Piezometric Lines 

Piezometric Line 1 

Coordinates 

  X (ft)  Y (ft) 

  0  66 

  538  64 

  732  62 

  1300  54 

Seismic Loads 
Horz Seismic Load: 0.13 
Ignore seismic load in strength: No 

Regions 
  Material  Points  Area (ft²) 

Region 
1 

C&D 
Waste 

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,
32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58, 
59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85, 
86,87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107,108, 
109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,124,125,126,127, 
128,129,130,131,132,133,134,135,136,137,138,139,140,141,142,143,144,145,146, 
147,148,149,150,151,152,153,154,155,156,157,158,159,160,161,162,163,164,165, 
166,167,168,169,170,171,172,173,174,175,176,177,178,179,180,181,182,183,184, 
185,186,187,188,189,190,191,192,193,194,195,196,197,198,199,200,201,202,203, 
204,205,206,207,208,209,210,211,212,213,214,215,216,217,218,219,220,221,222, 
223,224,225,226,227,228,229,230,231,232,233,234,235,236,237,238,239,240,241, 
242,243,244,245,246,247,248,249,250,251,252,253,254,255,256,257,258,259,260, 
261,262,263,264,265,266,267,268,269,270,271,272,273,274,275,276,277,278,279, 
280,281,282 

19777.069 

Region 
2 

MSW 
Waste 

283,284,285,286,287,288,289,290,291,292,293,294,139,138,137,136,135,134,133, 
132,131,130,129,128,127,126,125,124,123,122,121,120,119,118,117,116,115,114, 
113,112,111,110,109,108,107,106,105,104,103,102,101,100,99,98,97,96,95,94,93, 
92,91,90,89,88,87,86,85,84,83,82,81,80,79,78,77,76,75,74,73,72,71,70,69,68,67,66, 
65,64,63,62,61,60,59,58,57,56,55,54,53,52,51,50,49,48,47,46,45,44,43,42,41,40,39, 
38,37,36,35,34,33,32,31,30,29,28,27,26,25,24,23,22,21,20,19,18,17,16,15,14,13,12, 
11,10,9,8,7,6,5,4,3,2,1,295,296 

10318.727 

Region 
3 

Coastal 
Plain 
Silty 
Sand 

297,298,299,300,301,302,303,304,305,306,307,308,309,310,311,312,313,314,315, 
316,317,318,319,320,321,322,323,324,325,326,327,328,329,330,284,283,331,332, 
333,334,335,336,337,338,339,340,341,342,343,344,345,346,347,348,349,350,351,3 
52,353,354,355,356,357,358,359,360,361,362,363,364,365,366,367,368,369,370,371 

84740.99 



Points 
  X (ft)  Y (ft) 

Point 1  1008.9238  61.769058 

Point 2  1006.6023  62 

Point 3  1002.992  62.368571 

Point 4  986.63894  64 

Point 5  984.79293  64.205014 

Point 6  978.39533  65.098397 

Point 7  975.41809  65.515156 

Point 8  972.01518  66 

Point 9  969.98988  66.263326 

Point 10  956.98418  68 

Point 11  949.50481  68.915301 

Point 12  939.8212  70 

Point 13  937.14273  70.290606 

Point 14  933.66914  70.619006 

Point 15  926.17966  71.355902 

Point 16  920.26178  71.983819 

Point 17  919.85752  72 

Point 18  917.84011  72.299614 

Point 19  911.4865  72.912233 

Point 20  901.27909  73.936616 

Point 21  900.85079  73.939716 

Point 22  899.64957  73.972871 

Point 23  899.0712  74 

Point 24  898.74517  74.026719 

Point 25  898.17523  74.040957 

Point 26  896.70035  74.286235 

Point 27  894.6698  74.593906 

Point 28  892.36387  74.924766 

Point 29  891.03244  75.13109 

Point 30  884.74865  76 

Point 31  884.2311  76.008134 

Point 32  883.84217  76.011747 

Point 33  882.86278  76.035147 

Point 34  881.48889  76.058747 

Point 35  873.55341  76.873785 

Point 36  865.77073  77.64792 

Point 37  863.11794  77.754411 



Point 38  861.44528  77.962914 

Point 39  861.33347  77.968127 

Point 40  860.65902  78 

Point 41  858.98165  78.014138 

Point 42  858.18398  78.015623 

Point 43  857.90074  78.021243 

Point 44  854.40064  78.038225 

Point 45  854.30222  78.037262 

Point 46  851.59768  78.095239 

Point 47  840.78061  78.190403 

Point 48  840.13333  78.181001 

Point 49  832.56133  78.92519 

Point 50  830.79221  79.016306 

Point 51  829.09649  79.255595 

Point 52  828.45166  79.335382 

Point 53  824.78462  79.640274 

Point 54  824.25756  79.717002 

Point 55  819.43258  79.990343 

Point 56  819.39021  79.995837 

Point 57  819.1943  80 

Point 58  814.40947  80.011587 

Point 59  814.25165  80.011293 

Point 60  813.97422  80.013275 

Point 61  810.75221  80.018168 

Point 62  810.58614  80.017463 

Point 63  808.30971  80.150997 

Point 64  807.8284  80.181329 

Point 65  803.83154  80.390924 

Point 66  797.73364  80.665021 

Point 67  795.71608  80.74826 

Point 68  793.11696  80.825303 

Point 69  786.16578  81.218469 

Point 70  782.55531  81.291775 

Point 71  777.98576  81.406366 

Point 72  770.35735  81.66328 

Point 73  767.41726  81.774364 

Point 74  761.85337  82 

Point 75  756.17989  82.160775 

Point 76  753.35335  82.265642 

Point 77  738.96058  82.741229 



Point 78  714.96061  83.547917 

Point 79  710.27474  83.708282 

Point 80  702.55113  84 

Point 81  678.99283  85.190026 

Point 82  671.73942  85.516768 

Point 83  661.46825  86 

Point 84  647.75301  86.482007 

Point 85  632.38936  86.968224 

Point 86  628.40672  86.992838 

Point 87  596.73092  87.067247 

Point 88  592.46331  87.129438 

Point 89  582.96994  87.185952 

Point 90  580.29449  87.230318 

Point 91  576.0456  87.304878 

Point 92  574.69431  87.318399 

Point 93  573.3913  87.329712 

Point 94  571.59545  87.343016 

Point 95  569.85989  87.352219 

Point 96  567.74067  87.353127 

Point 97  565.11195  87.342518 

Point 98  561.97559  87.32709 

Point 99  557.84599  87.269949 

Point 100  554.27907  87.248799 

Point 101  550.76925  87.222663 

Point 102  534.82906  87.057926 

Point 103  531.88247  87.053702 

Point 104  524.66072  86.993004 

Point 105  515.68496  86.983219 

Point 106  506.34159  87.033674 

Point 107  496.96296  86.949097 

Point 108  494.61092  86.960717 

Point 109  491.09489  86.922022 

Point 110  474.59352  86.74175 

Point 111  468.93598  86.710825 

Point 112  468.43924  86.708148 

Point 113  464.53665  86.633422 

Point 114  460.11154  86.535183 

Point 115  446.89867  86.12127 

Point 116  446.57378  86.115773 

Point 117  446.27505  86.111502 



Point 118  445.76807  86.107026 

Point 119  442.99322  86 

Point 120  424.29393  84.978431 

Point 121  406.26002  84 

Point 122  385.41765  84 

Point 123  378.1795  84 

Point 124  373.07467  84 

Point 125  371.77927  84 

Point 126  368.48766  84 

Point 127  360.48877  83.268403 

Point 128  357.48336  82.242364 

Point 129  356.6752  82 

Point 130  353.68217  80.979141 

Point 131  350.26982  80 

Point 132  347.48799  79.54589 

Point 133  344.71956  79.168774 

Point 134  342.39306  78.851771 

Point 135  340.5503  78.616684 

Point 136  335.77207  78 

Point 137  330.92617  77.459438 

Point 138  317.09115  76 

Point 139  316.70565  75.976004 

Point 140  324.38936  78 

Point 141  331.17687  79.696877 

Point 142  332.38936  80 

Point 143  339.13911  81.687437 

Point 144  340.38936  82 

Point 145  347.11313  83.680943 

Point 146  348.38936  84 

Point 147  355.09417  85.676203 

Point 148  356.38936  86 

Point 149  363.07972  87.67259 

Point 150  364.38936  88 

Point 151  371.06834  89.669745 

Point 152  372.38936  90 

Point 153  379.05914  91.667447 

Point 154  380.38936  92 

Point 155  387.05156  93.665551 

Point 156  388.38936  94 

Point 157  395.0452  95.663961 



Point 158  396.38936  96 

Point 159  403.03979  97.662608 

Point 160  404.38936  98 

Point 161  411.03513  99.661444 

Point 162  412.38936  100 

Point 163  419.03108  101.66043 

Point 164  420.38936  102 

Point 165  427.02752  103.65954 

Point 166  428.38936  104 

Point 167  435.02436  105.65875 

Point 168  436.38936  106 

Point 169  443.02155  107.65805 

Point 170  444.38936  108 

Point 171  451.01903  109.65742 

Point 172  452.38936  110 

Point 173  459.01676  111.65685 

Point 174  460.38936  112 

Point 175  462.95025  112.64022 

Point 176  468.38936  114 

Point 177  473.65788  115.31713 

Point 178  476.38936  116 

Point 179  481.65356  117.31605 

Point 180  484.38936  118 

Point 181  489.64959  119.31506 

Point 182  492.38936  120 

Point 183  497.64593  121.31414 

Point 184  500.38936  122 

Point 185  505.64254  123.3133 

Point 186  508.38936  124 

Point 187  513.6394  125.31251 

Point 188  516.38936  126 

Point 189  521.63648  127.31178 

Point 190  524.38936  128 

Point 191  529.63376  129.3111 

Point 192  532.38936  130 

Point 193  545.27027  131.28809 

Point 194  552.38936  132 

Point 195  565.27291  133.28836 

Point 196  572.38936  134 

Point 197  585.27519  135.28858 



Point 198  592.38936  136 

Point 199  605.27717  137.28878 

Point 200  612.38936  138 

Point 201  631.64869  139.92593 

Point 202  632.38936  140 

Point 203  633.42254  140.07073 

Point 204  634.59397  140 

Point 205  648.33677  138.6986 

Point 206  655.65965  138.0042 

Point 207  655.71403  138 

Point 208  661.10642  137.48936 

Point 209  676  136 

Point 210  676.65837  135.93416 

Point 211  696  134 

Point 212  697.56297  133.8437 

Point 213  716  132 

Point 214  718.49195  131.7508 

Point 215  736  130 

Point 216  738.13611  129.46597 

Point 217  744  128 

Point 218  751.3902  126.15245 

Point 219  752  126 

Point 220  752.36365  125.90909 

Point 221  760  124 

Point 222  760.38831  123.90292 

Point 223  768  122 

Point 224  768.41355  121.89661 

Point 225  776  120 

Point 226  776.43937  119.89016 

Point 227  784  118 

Point 228  784.4658  117.88355 

Point 229  792  116 

Point 230  792.49286  115.87679 

Point 231  800  114 

Point 232  800.52057  113.86986 

Point 233  808  112 

Point 234  808.54895  111.86276 

Point 235  816  110 

Point 236  816.57804  109.85549 

Point 237  824  108 



Point 238  824.60785  107.84804 

Point 239  832  106 

Point 240  832.63842  105.84039 

Point 241  840  104 

Point 242  840.66978  103.83256 

Point 243  848  102 

Point 244  848.70195  101.82451 

Point 245  856  100 

Point 246  856.73496  99.816259 

Point 247  864  98 

Point 248  864.76886  97.807785 

Point 249  872  96 

Point 250  872.80367  95.799082 

Point 251  880  94 

Point 252  880.83944  93.79014 

Point 253  888  92 

Point 254  888.8762  91.780949 

Point 255  896  90 

Point 256  896.914  89.7715 

Point 257  904  88 

Point 258  906.7377  87.315574 

Point 259  912  86 

Point 260  914.76791  85.308023 

Point 261  920  84 

Point 262  925.67318  82.581706 

Point 263  928  82 

Point 264  933.93791  80.515522 

Point 265  936  80 

Point 266  942.83748  78.290631 

Point 267  944  78 

Point 268  945.20613  77.698468 

Point 269  952  76 

Point 270  957.72535  74.568663 

Point 271  960  74 

Point 272  966.18125  72.454689 

Point 273  968  72 

Point 274  974.60225  70.349438 

Point 275  976  70 

Point 276  983.31821  68.170448 

Point 277  984  68 



Point 278  984.71263  67.821844 

Point 279  992  66 

Point 280  997.31276  64.671809 

Point 281  1000  64 

Point 282  1007.5913  62.102173 

Point 283  1030.0024  59.876693 

Point 284  273  73.127361 

Point 285  278.8106  73.534535 

Point 286  284.62504  74 

Point 287  285.82129  74.089179 

Point 288  286.32075  74.100333 

Point 289  286.47745  74.106998 

Point 290  286.65767  74.115389 

Point 291  287.64794  74.175481 

Point 292  290.24517  74.335985 

Point 293  295.31786  74.632239 

Point 294  298.65805  74.852601 

Point 295  1015.436  61.121224 

Point 296  1028.0613  60 

Point 297  0  0 

Point 298  0  73.058968 

Point 299  0.7023087  72.949813 

Point 300  7.2677781  72 

Point 301  9.7203894  71.071345 

Point 302  12.615718  70 

Point 303  15.949633  68.760774 

Point 304  17.874863  68 

Point 305  24.647235  67.390813 

Point 306  32.628699  66.802704 

Point 307  42.866671  66 

Point 308  46.256804  65.972812 

Point 309  47.425077  65.962459 

Point 310  62.391581  65.834826 

Point 311  71.152594  65.773118 

Point 312  89.248662  65.643787 

Point 313  95.902464  65.686107 

Point 314  112.13794  65.799264 

Point 315  122.11037  65.873492 

Point 316  135.39115  65.970606 

Point 317  138.82254  65.983582 



Point 318  140.57902  66 

Point 319  147.44753  66.289372 

Point 320  185.94946  68 

Point 321  186.98901  68.058111 

Point 322  187.27691  68.06762 

Point 323  187.54842  68.079701 

Point 324  187.9455  68.098893 

Point 325  189.40808  68.180368 

Point 326  201.49105  68.821848 

Point 327  215.52406  69.62513 

Point 328  222.07286  70 

Point 329  246.77921  71.420268 

Point 330  256.91189  72 

Point 331  1036.1144  59.488431 

Point 332  1044.6505  58.96059 

Point 333  1049.9299  58.641797 

Point 334  1054.9729  58.348271 

Point 335  1059.8943  58 

Point 336  1068.0364  57.943682 

Point 337  1112.5828  57.304846 

Point 338  1145.3504  57.197547 

Point 339  1153.1169  57.40786 

Point 340  1154.0072  57.392729 

Point 341  1170.2146  57.792705 

Point 342  1178.419  58 

Point 343  1181.0422  58.094492 

Point 344  1181.4993  58.108181 

Point 345  1191.8368  58.482491 

Point 346  1194.3432  58.545413 

Point 347  1197.6331  58.613619 

Point 348  1222.5424  59.476194 

Point 349  1232.5239  59.860851 

Point 350  1235.3481  59.866706 

Point 351  1235.4281  59.867503 

Point 352  1236.1725  59.8793 

Point 353  1240.5743  59.889948 

Point 354  1240.8596  59.892141 

Point 355  1240.9656  59.892083 

Point 356  1242.4046  59.909951 

Point 357  1244.9919  59.924273 



Point 358  1250.9338  59.970294 

Point 359  1253.3032  59.978446 

Point 360  1257.7158  60 

Point 361  1258.1908  60.017956 

Point 362  1261.4687  60.085556 

Point 363  1278.3026  61.235666 

Point 364  1284.423  61.432286 

Point 365  1286.9785  61.391996 

Point 366  1289.2742  61.226407 

Point 367  1290.8051  61.144501 

Point 368  1297.7043  60.737277 

Point 369  1298.8419  60.76241 

Point 370  1300  60.853656 

Point 371  1300  0 

Critical Slip Surfaces 
  Number  FOS  Center (ft)  Radius (ft)  Entry (ft)  Exit (ft) 

1  Optimized  1.235  (986.168, 450.264)  200.8517  (706.832, 132.917)  (1156.41, 57.452) 

2  664  1.247  (986.168, 450.264)  428.812  (696.659, 133.934)  (1158.26, 57.4976) 

Slices of Slip Surface: Optimized 

 
Slip 

Surface 
X 
(ft) 

Y 
(ft) 

PWP 
(psf) 

Base Normal 
Stress 
(psf) 

Frictional 
Strength 
(psf) 

Cohesive 
Strength 
(psf) 

1  Optimized  711.41595  129.4109  ‐4193.182  89.013496  0  400 

2  Optimized  717.246  124.95205  ‐3918.7436  365.70478  0  400 

3  Optimized  725.246  118.8335  ‐3542.069  709.5193  383.63565  129.65 

4  Optimized  732.65095  113.17005  ‐3193.5619  1009.1612  545.6514  129.65 

5  Optimized  734.65095  111.6808  ‐3102.4088  1106.4501  598.25535  129.65 

6  Optimized  737.06805  109.9045  ‐2993.6912  1191.4031  644.18925  129.65 

7  Optimized  741.06805  106.9649  ‐2813.7725  1311.257  708.99403  129.65 

8  Optimized  747.6951  102.0947  ‐2515.6978  1509.833  816.36366  129.65 

9  Optimized  751.6951  99.15513  ‐2335.7558  1629.7169  881.18464  129.65 

10  Optimized  752.1818  98.79744  ‐2313.8382  1644.2832  889.06059  129.65 

11  Optimized  756.1818  95.857855  ‐2133.9738  1764.1188  953.85548  129.65 

12  Optimized  760.19415  92.909205  ‐1953.5128  1884.3692  1018.8746  129.65 

13  Optimized  763.4123  90.544215  ‐1808.8129  1980.8207  1071.0257  129.65 

14  Optimized  767.21815  87.7707  ‐1639.0204  2128.0243  1150.6185  129.65 

15  Optimized  768.20675  87.07372  ‐1596.4298  2156.1891  1165.8471  129.65 

16  Optimized  772.20675  84.253765  ‐1424.0152  2270.4737  1227.6405  129.65 



17  Optimized  776.0792  81.523745  ‐1257.0195  2381.015  1287.41  129.65 

18  Optimized  776.2989  81.36887  ‐1247.5489  2385.6377  1289.9095  129.65 

19  Optimized  777.2126  80.72473  ‐1208.1598  2401.0452  1298.2403  129.65 

20  Optimized  780.27055  78.56889  ‐1076.3281  2452.1759  1325.8865  129.65 

21  Optimized  783.27765  76.448905  ‐946.70312  2502.3648  1353.0236  129.65 

22  Optimized  784.2329  75.77547  ‐905.48765  2518.2751  1361.6263  129.65 

23  Optimized  785.3158  75.012045  ‐858.81294  2536.2458  1371.343  129.65 

24  Optimized  787.41205  73.53421  ‐768.44707  2571.863  1390.6011  129.65 

25  Optimized  790.32915  71.578055  ‐648.93455  2706.2412  1463.2591  129.65 

26  Optimized  792.24645  70.341575  ‐573.45877  2734.889  1478.749  129.65 

27  Optimized  792.80495  69.981405  ‐551.48141  2743.3355  1483.316  129.65 

28  Optimized  794.41655  68.94206  ‐488.04588  2766.8651  1496.0384  129.65 

29  Optimized  796.72485  67.45338  ‐397.17638  2800.545  1514.249  129.65 

30  Optimized  798.8668  66.072  ‐312.86143  2832.1501  1531.3379  129.65 

31  Optimized  800.2603  65.17334  ‐258.01056  2852.7748  1542.4896  129.65 

32  Optimized  801.4067  64.434015  ‐212.88279  2869.7187  1551.6511  129.65 

33  Optimized  803.06215  63.366375  ‐147.71839  2978.9993  1433.6955  0 

34  Optimized  804.67945  62.323345  ‐84.05431  3040.3656  1463.2291  0 

35  Optimized  806.46715  61.35721  ‐25.337029  3437.1287  1654.1784  0 

36  Optimized  807.61765  60.8439  5.6822281  3464.6728  1664.6998  0 

37  Optimized  807.9142  60.71159  13.677496  3472.1927  1664.4709  0 

38  Optimized  808.15485  60.604215  20.166419  3478.1788  1664.229  0 

39  Optimized  808.42935  60.48175  27.566897  3485.2464  1664.0688  0 

40  Optimized  809.56755  59.973915  58.253689  3514.0042  1663.1404  0 

41  Optimized  810.66915  59.482405  87.958897  3541.7823  1662.2129  0 

42  Optimized  812.3632  58.72658  133.6334  3582.604  1659.8774  0 

43  Optimized  814.11295  57.94591  180.80699  3624.7639  1657.4645  0 

44  Optimized  814.3306  57.84881  186.67426  3630.1952  1657.2547  0 

45  Optimized  815.20475  57.45878  210.24782  3651.2888  1656.0612  0 

46  Optimized  816.289  56.975005  239.47631  3677.4574  1654.5886  0 

47  Optimized  817.88615  56.262405  282.54145  3716.0707  1652.446  0 

48  Optimized  819.29225  55.635055  320.45163  3750.0769  1650.5672  0 

49  Optimized  821.6951  54.56298  385.2369  3810.7668  1648.5962  0 

50  Optimized  824.1288  53.47715  450.86427  3872.1993  1646.5774  0 

51  Optimized  824.43275  53.341545  459.04805  3880.0614  1646.4226  0 

52  Optimized  826.5298  52.405905  515.58124  3934.8677  1645.5915  0 

53  Optimized  828.7741  51.40456  576.10763  3992.9149  1644.3983  0 

54  Optimized  829.94435  50.88242  607.64361  4024.2993  1644.3253  0 

55  Optimized  831.3961  50.23469  646.79961  4062.3549  1643.7958  0 

56  Optimized  832.28065  49.84003  670.64359  4084.6753  1643.0625  0 



57  Optimized  832.59985  49.69761  679.24917  4092.6702  1642.7686  0 

58  Optimized  836.3192  48.038155  779.5372  4189.769  1641.2337  0 

59  Optimized  840.06665  46.366155  880.6086  4287.4961  1639.6242  0 

60  Optimized  840.40155  46.21674  889.60244  4295.5658  1639.1795  0 

61  Optimized  840.7252  46.072345  898.35482  4303.3363  1638.7069  0 

62  Optimized  840.8909  45.998405  902.77858  4307.54  1638.601  0 

63  Optimized  844.5006  44.813305  973.57507  4630.8622  1760.1334  0 

64  Optimized  848.35095  43.5635  1048.1823  4679.5304  1747.6498  0 

65  Optimized  850.1498  42.97961  1083.0471  4702.3025  1741.83  0 

66  Optimized  852.99915  42.054725  1138.2392  4738.5066  1732.6917  0 

67  Optimized  855.2003  41.34024  1180.9057  4766.6794  1725.7163  0 

68  Optimized  856.3675  40.96139  1203.4999  4781.3354  1721.8959  0 

69  Optimized  857.31785  40.652905  1221.8813  4793.2894  1718.8027  0 

70  Optimized  858.04235  40.41773  1235.9526  4802.434  1716.4316  0 

71  Optimized  858.58285  40.2423  1246.4164  4809.1903  1714.6473  0 

72  Optimized  859.82035  39.84061  1270.4159  4824.7905  1710.605  0 

73  Optimized  860.99625  39.45892  1293.1947  4839.9612  1706.9434  0 

74  Optimized  861.3894  39.331315  1300.8358  4845.1902  1705.7826  0 

75  Optimized  862.2816  39.0417  1318.1104  4858.6415  1703.9425  0 

76  Optimized  863.55895  38.627075  1342.8435  4877.1756  1700.9592  0 

77  Optimized  864.38445  38.359135  1358.8163  4888.1018  1698.5304  0 

78  Optimized  865.2698  38.07175  1376.0157  4899.9792  1695.9691  0 

79  Optimized  868.88535  36.898155  1446.0518  4952.0461  1687.3211  0 

80  Optimized  872.40185  35.75673  1514.1692  5003.4807  1679.2922  0 

81  Optimized  873.17855  35.50462  1529.2209  5014.8146  1677.5029  0 

82  Optimized  874.51115  35.072055  1555.037  5034.4927  1674.5489  0 

83  Optimized  877.73445  34.288995  1601.0825  5364.885  1811.3958  0 

84  Optimized  880.4197  33.72934  1633.626  5371.91  1799.1146  0 

85  Optimized  881.16415  33.574185  1642.7398  5373.9509  1795.7106  0 

86  Optimized  882.17585  33.363335  1654.9607  5375.2377  1790.4484  0 

87  Optimized  883.3525  33.1181  1669.1789  5376.0775  1784.0098  0 

88  Optimized  884.03665  32.97551  1677.5073  5376.4808  1780.1957  0 

89  Optimized  884.48985  32.88105  1683.0084  5376.7366  1777.6713  0 

90  Optimized  886.3743  32.4883  1705.8496  5382.6622  1769.5304  0 

91  Optimized  888.4381  32.05817  1730.8915  5389.6511  1760.8421  0 

92  Optimized  889.9543  31.74216  1749.2707  5395.049  1754.5946  0 

93  Optimized  891.69815  31.378715  1770.3891  5401.2382  1747.4097  0 

94  Optimized  893.51685  30.999675  1792.46  5407.8196  1739.9551  0 

95  Optimized  895.3349  30.62076  1814.494  5414.5591  1732.5943  0 

96  Optimized  896.35015  30.40916  1826.814  5418.3787  1728.5034  0 



97  Optimized  896.80715  30.313915  1832.378  5420.1548  1726.6804  0 

98  Optimized  897.5446  30.16022  1841.3027  5423.2349  1723.8676  0 

99  Optimized  898.4602  29.969395  1852.4928  5426.0776  1719.8502  0 

100  Optimized  898.9082  29.876025  1857.8299  5426.6901  1717.5764  0 

101  Optimized  899.3604  29.78178  1863.4046  5427.3838  1715.2274  0 

102  Optimized  900.2502  29.59633  1874.1188  5428.3106  1710.517  0 

103  Optimized  901.06495  29.42652  1884.0082  5428.9864  1706.0828  0 

104  Optimized  902.63955  29.098345  1903.089  5432.5143  1698.5977  0 

105  Optimized  905.36885  28.52951  1936.1838  5439.5945  1686.0777  0 

106  Optimized  909.1121  27.749355  1981.5751  5449.1616  1668.8366  0 

107  Optimized  911.74325  27.200975  2013.4081  5455.8956  1656.7573  0 

108  Optimized  913.38395  26.85902  2033.3984  5460.169  1649.1934  0 

109  Optimized  916.304  26.250435  2068.7882  5467.441  1635.6612  0 

110  Optimized  918.8488  25.720055  2099.6612  5474.6766  1624.2852  0 

111  Optimized  919.92875  25.494975  2112.7632  5478.6869  1619.9097  0 

112  Optimized  920.1309  25.45285  2115.1809  5479.0514  1618.9216  0 

113  Optimized  921.8871  25.086825  2136.5099  5483.5743  1610.8333  0 

114  Optimized  924.5928  24.648745  2161.433  5821.4584  1761.4512  0 

115  Optimized  925.92645  24.52613  2167.8433  5807.1304  1751.4706  0 

116  Optimized  927.08985  24.419165  2173.6074  5794.7912  1742.7581  0 

117  Optimized  930.96895  24.0625  2192.3683  5752.3464  1713.3018  0 

118  Optimized  934.96895  23.694725  2211.8665  5708.9461  1683.0308  0 

119  Optimized  936.57135  23.547395  2219.6912  5691.6187  1670.9259  0 

120  Optimized  938.48195  23.371725  2228.93  5671.1253  1656.6167  0 

121  Optimized  941.32935  23.109925  2242.7519  5641.132  1635.5299  0 

122  Optimized  943.41875  22.917815  2252.9012  5619.3615  1620.1679  0 

123  Optimized  944.60305  22.808925  2258.6411  5606.9319  1611.4235  0 

124  Optimized  947.35545  22.55586  2272.046  5578.188  1591.1387  0 

125  Optimized  950.7524  22.24353  2288.5293  5542.9311  1566.2378  0 

126  Optimized  954.4921  21.89969  2306.8009  5504.6751  1539.0329  0 

127  Optimized  957.35475  21.636485  2320.5849  5475.5164  1518.366  0 

128  Optimized  958.86265  21.49784  2327.9434  5460.4404  1507.569  0 

129  Optimized  960.6349  21.3349  2336.5626  5442.856  1494.9581  0 

130  Optimized  963.7255  21.308585  2335.5529  5702.2752  1620.294  0 

131  Optimized  967.0906  21.35251  2329.8019  5624.2475  1585.5096  0 

132  Optimized  968.99495  21.37737  2326.5782  5579.7677  1565.6544  0 

133  Optimized  971.00255  21.40358  2323.1599  5533.0258  1544.8042  0 

134  Optimized  973.3087  21.433685  2319.2607  5479.4785  1520.9101  0 

135  Optimized  975.01015  21.455895  2316.4339  5440.188  1503.3613  0 

136  Optimized  975.70905  21.46502  2315.2742  5424.072  1496.1633  0 



137  Optimized  977.19765  21.484455  2312.6824  5389.6215  1480.8308  0 

138  Optimized  980.85675  21.53222  2306.3785  5304.9751  1443.1271  0 

139  Optimized  983.6591  21.5688  2301.6816  5240.3075  1414.2651  0 

140  Optimized  984.3563  21.577905  2300.5911  5224.1771  1407.0269  0 

141  Optimized  985.67575  21.59513  2298.3357  5192.888  1393.0539  0 

142  Optimized  989.31945  21.642695  2292.0765  5105.0879  1353.811  0 

143  Optimized  992.0611  21.678485  2287.5213  5038.6994  1324.0526  0 

144  Optimized  994.7175  21.98016  2266.2749  5247.9133  1434.9657  0 

145  Optimized  998.6564  22.43681  2234.3715  5094.5666  1376.519  0 

146  Optimized  1001.496  22.76601  2211.3561  4983.735  1334.2559  0 

147  Optimized  1004.797  23.14872  2184.564  4855.4121  1285.3924  0 

148  Optimized  1007.0965  23.41533  2165.9155  4766.0184  1251.345  0 

149  Optimized  1008.2575  23.549895  2156.5008  4720.7888  1234.1085  0 

150  Optimized  1012.18  24.00462  2124.6786  4620.1731  1201.0004  0 

151  Optimized  1020.1255  24.925775  2060.2076  4441.7533  1146.1606  0 

152  Optimized  1026.438  25.752885  2003.0496  4447.6138  1176.4893  0 

153  Optimized  1029.0315  26.205815  1972.5063  4370.4402  1154.0477  0 

154  Optimized  1033.058  26.908965  1925.0389  4246.8833  1117.4283  0 

155  Optimized  1040.3825  28.187945  1838.8382  4018.2319  1048.8714  0 

156  Optimized  1047.064  29.354635  1760.1776  3810.738  986.86808  0 

157  Optimized  1049.7035  29.82512  1728.4836  3829.6972  1011.2458  0 

158  Optimized  1052.4515  30.420525  1688.919  3727.7226  981.2099  0 

159  Optimized  1057.4335  31.49995  1617.1952  3538.5826  924.70132  0 

160  Optimized  1063.965  32.91509  1523.1134  3323.0256  866.23923  0 

161  Optimized  1069.535  34.12182  1442.954  3157.4012  825.10774  0 

162  Optimized  1081.117  36.873815  1261.0663  2816.0777  748.37645  0 

163  Optimized  1101.8915  42.226745  908.74276  2104.0557  575.26527  0 

164  Optimized  1118.233  46.69848  615.36951  1467.5555  410.12943  0 

165  Optimized  1134.6165  51.282935  314.89636  839.75949  252.59957  0 

166  Optimized  1148.4745  55.20573  57.934394  309.14255  120.89832  0 

167  Optimized  1152.358  56.304945  ‐14.069934  170.47875  82.045883  0 

168  Optimized  1153.562  56.645745  ‐36.394413  118.84331  57.195423  0 

169  Optimized  1155.209  57.111895  ‐66.92853  48.896222  23.532162  0 

Slices of Slip Surface: 664 

 
Slip 

Surface 
X 
(ft) 

Y 
(ft) 

PWP 
(psf) 

Base Normal 
Stress 
(psf) 

Frictional 
Strength 
(psf) 

Cohesive 
Strength 
(psf) 

1  664  697.11085  133.5215  ‐4440.5216  ‐134.03499  0  400 

2  664  706.7815  125.18615  ‐3926.5951  389.46337  0  400 



3  664  717.246  116.2602  ‐3376.3826  892.32522  482.47844  129.65 

4  664  725.246  110.0767  ‐2995.6332  1238.8553  669.84656  129.65 

5  664  734  103.44225  ‐2587.7872  1623.8678  878.02205  129.65 

6  664  737.06805  101.22585  ‐2452.1428  1745.216  943.63477  129.65 

7  664  741.06805  98.421145  ‐2280.5802  1875.6226  1014.1454  129.65 

8  664  747.6951  93.905955  ‐2004.7709  2087.3143  1128.6066  129.65 

9  664  751.6951  91.2341  ‐1841.4975  2214.1357  1197.1787  129.65 

10  664  752.1818  90.916585  ‐1822.1283  2229.2093  1205.329  129.65 

11  664  756.1818  88.371705  ‐1666.8991  2349.5961  1270.4219  129.65 

12  664  760.19415  85.824835  ‐1511.4557  2471.6357  1336.4084  129.65 

13  664  763.60435  83.75151  ‐1385.0859  2570.5749  1389.9046  129.65 

14  664  767.11885  81.62125  ‐1255.2293  2670.2593  1443.8038  129.65 

15  664  767.70865  81.27143  ‐1233.9209  2681.0115  1449.6175  129.65 

16  664  768.20675  80.976885  ‐1215.9756  2690.0899  1454.5262  129.65 

17  664  769.38545  80.285375  ‐1173.8669  2711.3546  1466.024  129.65 

18  664  773.1787  78.101265  ‐1040.9037  2777.876  1501.992  129.65 

19  664  776.2197  76.363265  ‐935.13604  2830.9492  1530.6885  129.65 

20  664  777.2126  75.808445  ‐901.36537  2847.8109  1539.8056  129.65 

21  664  780.27055  74.1263  ‐799.09763  2898.0438  1566.9665  129.65 

22  664  783.27765  72.487675  ‐699.51349  2947.0307  1593.4535  129.65 

23  664  784.2329  71.97541  ‐668.37977  2962.0752  1601.5881  129.65 

24  664  785.3158  71.400475  ‐633.44033  2979.0094  1610.7444  129.65 

25  664  789.0829  69.44019  ‐514.42988  3038.1108  1642.7004  129.65 

26  664  792.24645  67.80557  ‐415.20913  3088.1903  1669.7783  129.65 

27  664  792.80495  67.52297  ‐398.06662  3096.6934  1674.3759  129.65 

28  664  794.41655  66.71562  ‐349.12584  3120.3488  1687.1663  129.65 

29  664  796.72485  65.569145  ‐279.59864  3153.8442  1705.2772  129.65 

30  664  798.8668  64.522145  ‐216.15093  3184.6112  1721.9129  129.65 

31  664  800.07455  63.935995  ‐180.63643  3201.8508  1731.2343  129.65 

32  664  800.33485  63.81077  ‐173.04968  3250.6718  1564.4427  0 

33  664  802.17605  62.93507  ‐120.02295  3308.6449  1592.3433  0 

34  664  805.116  61.55039  ‐36.20331  3401.0646  1636.8218  0 

35  664  807.11445  60.62403  19.844649  3464.2225  1657.6671  0 

36  664  807.9142  60.256735  42.060508  3490.0607  1659.4104  0 

37  664  808.15485  60.14686  48.705447  3497.8859  1659.9785  0 

38  664  808.42935  60.02172  56.272161  3506.6537  1660.5565  0 

39  664  809.56755  59.50689  87.400177  3542.8406  1662.9912  0 

40  664  810.66915  59.009295  117.47842  3577.7568  1665.3195  0 

41  664  812.3632  58.25778  162.88565  3628.3192  1667.8005  0 

42  664  814.11295  57.482745  209.7116  3680.5757  1670.4141  0 



43  664  814.3306  57.387465  215.46669  3687.1132  1670.7906  0 

44  664  815.20475  57.00722  238.4206  3712.6152  1672.017  0 

45  664  816.289  56.53679  266.8261  3744.1113  1673.5043  0 

46  664  817.88615  55.853955  308.03186  3789.8417  1675.6819  0 

47  664  819.29225  55.254435  344.20532  3829.7226  1677.4662  0 

48  664  821.6951  54.25577  404.40263  3898.3805  1681.538  0 

49  664  824.1288  53.24593  465.29518  3967.8061  1685.6447  0 

50  664  824.43275  53.12204  472.75955  3976.7219  1686.3432  0 

51  664  826.5298  52.279805  523.45819  4035.7397  1690.347  0 

52  664  828.7741  51.38168  577.52745  4098.3027  1694.4347  0 

53  664  829.94435  50.922775  605.15427  4131.2941  1697.0165  0 

54  664  831.3961  50.35737  639.14329  4170.8974  1699.7185  0 

55  664  832.28065  50.015745  659.67626  4193.813  1700.8651  0 

56  664  832.59985  49.89305  667.06509  4201.9906  1701.2447  0 

57  664  836.3192  48.5054  750.37938  4297.3369  1707.0354  0 

58  664  840.06665  47.10838  834.24178  4393.6781  1713.041  0 

59  664  840.40155  46.98727  841.5281  4401.3592  1713.231  0 

60  664  844.3349  45.6057  924.28124  4486.5484  1714.4034  0 

61  664  848.35095  44.20196  1008.3431  4573.4683  1715.7789  0 

62  664  850.1498  43.59857  1044.4037  4609.9173  1715.9658  0 

63  664  852.99915  42.656425  1100.7022  4666.7169  1716.207  0 

64  664  855.2003  41.942055  1143.3566  4709.2907  1716.1682  0 

65  664  856.3675  41.56885  1165.5981  4731.0439  1715.9332  0 

66  664  857.31785  41.26851  1183.5472  4748.5065  1715.699  0 

67  664  858.04235  41.04054  1197.0812  4761.8422  1715.6036  0 

68  664  858.58285  40.8719  1207.1627  4771.4404  1715.371  0 

69  664  859.82035  40.48901  1229.9413  4793.2902  1714.924  0 

70  664  860.99625  40.1275  1251.477  4814.1801  1714.6132  0 

71  664  861.3894  40.007575  1258.5785  4821.3277  1714.6354  0 

72  664  862.2816  39.73819  1274.6327  4838.682  1715.2611  0 

73  664  863.55895  39.35421  1297.4678  4862.6523  1715.8075  0 

74  664  864.38445  39.108745  1312.0435  4876.9209  1715.6597  0 

75  664  865.2698  38.847675  1327.5747  4892.0023  1715.4431  0 

76  664  868.88535  37.81481  1388.8516  4954.1291  1715.8522  0 

77  664  872.40185  36.818575  1447.9138  5014.7317  1716.5935  0 

78  664  873.17855  36.60561  1460.4953  5027.2638  1716.5698  0 

79  664  876.7767  35.652785  1516.8302  5082.6487  1716.1125  0 

80  664  880.4197  34.695545  1573.3218  5138.1171  1715.6201  0 

81  664  881.16415  34.50673  1584.5544  5148.8315  1715.3707  0 

82  664  882.17585  34.253  1599.4549  5161.5978  1714.3436  0 



83  664  883.3525  33.96034  1616.6508  5175.5824  1712.7981  0 

84  664  884.03665  33.79171  1626.5853  5183.6373  1711.8935  0 

85  664  884.48985  33.68086  1633.0911  5188.6649  1711.1821  0 

86  664  886.3743  33.22869  1659.6643  5213.9512  1710.5628  0 

87  664  888.4381  32.737135  1688.5497  5241.6715  1710.0021  0 

88  664  889.9543  32.38636  1709.0765  5261.0956  1709.4714  0 

89  664  891.69815  31.987775  1732.4241  5283.2818  1708.9124  0 

90  664  893.51685  31.58228  1756.0975  5305.4688  1708.1971  0 

91  664  895.3349  31.182985  1779.464  5326.8571  1707.245  0 

92  664  896.35015  30.96382  1792.2841  5338.5968  1706.725  0 

93  664  896.80715  30.866045  1797.928  5343.6572  1706.4442  0 

94  664  897.5446  30.710075  1806.9812  5352.1337  1706.1666  0 

95  664  898.4602  30.517325  1818.2883  5361.6061  1705.2837  0 

96  664  898.9082  30.4239  1823.6598  5365.1539  1704.406  0 

97  664  899.3604  30.33024  1829.1556  5369.1125  1703.6662  0 

98  664  900.2502  30.14763  1839.6827  5375.9091  1701.8708  0 

99  664  901.06495  29.98144  1849.3685  5381.787  1700.0382  0 

100  664  902.63955  29.6679  1867.561  5394.6474  1697.4721  0 

101  664  905.36885  29.13509  1898.4172  5417.1309  1693.4425  0 

102  664  909.1121  28.438725  1938.5683  5443.5359  1686.827  0 

103  664  911.74325  27.95974  1966.1968  5461.1251  1681.9954  0 

104  664  913.38395  27.676125  1982.403  5470.2203  1678.5731  0 

105  664  916.304  27.184105  2010.5318  5485.2539  1672.2708  0 

106  664  918.8488  26.770105  2034.1296  5498.0049  1667.0506  0 

107  664  919.92875  26.59862  2043.849  5503.3104  1664.9263  0 

108  664  922.8366  26.163895  2068.4847  5512.2982  1657.3955  0 

109  664  925.92645  25.704375  2094.4075  5521.6197  1649.4058  0 

110  664  927.08985  25.54184  2103.5232  5523.7887  1646.0626  0 

111  664  930.96895  25.029845  2132.0263  5527.4694  1634.1164  0 

112  664  934.96895  24.52046  2160.3375  5529.2776  1621.3614  0 

113  664  936.57135  24.32994  2170.8065  5528.1942  1615.8016  0 

114  664  938.48195  24.11355  2182.6331  5526.1513  1609.1266  0 

115  664  941.32935  23.805125  2199.3758  5521.7669  1598.9589  0 

116  664  943.41875  23.58832  2211.0764  5517.5483  1591.2975  0 

117  664  944.60305  23.47135  2217.3004  5514.4516  1586.8117  0 

118  664  947.35545  23.21728  2230.771  5505.0505  1575.8043  0 

119  664  950.7524  22.918545  2246.4366  5492.1771  1562.0694  0 

120  664  954.4921  22.63056  2261.1804  5473.1732  1545.8277  0 

121  664  957.35475  22.42101  2271.6638  5457.5124  1533.2454  0 

122  664  958.86265  22.323485  2276.4206  5447.773  1526.2688  0 



123  664  963.0906  22.08435  2287.6423  5417.0969  1506.1048  0 

124  664  967.0906  21.87728  2297.0443  5385.2749  1486.2651  0 

125  664  968.99495  21.796905  2300.4055  5367.8806  1476.2761  0 

126  664  971.00255  21.721195  2303.3511  5347.9551  1465.2689  0 

127  664  973.3087  21.646555  2305.9748  5324.0956  1452.5235  0 

128  664  975.01015  21.59713  2307.5148  5306.1078  1443.1253  0 

129  664  975.70905  21.57941  2308.0825  5298.368  1439.1272  0 

130  664  977.19765  21.547255  2308.7422  5280.798  1430.3539  0 

131  664  980.85675  21.49171  2309.0387  5234.9449  1408.1436  0 

132  664  983.6591  21.459225  2308.5854  5198.1306  1390.6442  0 

133  664  984.3563  21.455725  2308.204  5188.5124  1386.1989  0 

134  664  985.67575  21.453115  2307.1995  5168.8766  1377.2322  0 

135  664  989.31945  21.471715  2302.8418  5109.302  1350.6581  0 

136  664  994.6564  21.544015  2293.6483  5015.0504  1309.7224  0 

137  664  998.6564  21.63576  2284.3894  4939.0394  1277.5968  0 

138  664  1001.496  21.72842  2276.0826  4880.9702  1253.6477  0 

139  664  1004.797  21.86043  2264.9445  4810.264  1224.9796  0 

140  664  1007.0965  21.963095  2256.494  4759.1987  1204.4704  0 

141  664  1008.2575  22.021625  2251.8556  4732.3818  1193.7967  0 

142  664  1012.18  22.25388  2233.9859  4687.0021  1180.557  0 

143  664  1021.7485  22.977435  2180.3615  4585.6027  1157.5644  0 

144  664  1029.0315  23.600605  2135.0823  4501.7518  1139.0011  0 

145  664  1033.058  24.034315  2104.4298  4442.2334  1125.1089  0 

146  664  1040.3825  24.91452  2043.0815  4317.1877  1094.4534  0 

147  664  1047.2905  25.83867  1979.4362  4186.2882  1062.0862  0 

148  664  1052.4515  26.613325  1926.4986  4077.708  1035.3072  0 

149  664  1057.4335  27.422565  1871.6209  3960.0382  1005.0873  0 

150  664  1063.965  28.58839  1793.1086  3821.0148  975.9653  0 

151  664  1075.4605  30.9204  1637.4978  3566.5308  928.38088  0 

152  664  1090.3095  34.36038  1409.7913  3162.5578  843.54955  0 

153  664  1105.1585  38.36422  1146.9355  2662.4663  729.37576  0 

154  664  1120.775  43.218  830.29968  2032.5189  578.58904  0 

155  664  1137.1585  49.00959  454.51715  1242.703  379.32821  0 

156  664  1149.2335  53.68892  151.91509  583.71263  207.81012  0 

157  664  1153.562  55.474405  36.697214  334.62448  143.38271  0 

158  664  1154.453  55.853415  12.264456  277.89944  127.84149  0 

159  664  1156.5775  56.770635  ‐46.83842  126.19259  60.732391  0 
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