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1.0 TRANSMITTAL 

This document constitutes the Part II Permit Application documents for the Greeneville/Greene 
County Class III landfill. These documents are submitted for approval by the Tennessee 
Department of Environment and Conservation, Division of Solid Waste Management, in 
accordance with Tennessee Rule Chapter0400-11-01, Solid Waste Processing and Disposal. 
Included in this submittal are the following documents: 
 

• Narrative description of the facility and operations  
• Engineering plans  
• Closure/Post Closure Plan 
• Construction Quality Control Plan 

On October 27, 1994, the Geotechnical Investigation and Preliminary Hydrogeologic Report was 
submitted by S&ME, Inc., as required by Tennessee Rule 0400-11-01-.04 (9) (a). This document 
was modified on November 7, 1995 following review by the Division of Solid Waste 
Management and again in March 1996.  

This document has been revised in  2014 to include modified final closure grades and closure 
details, to incorporate two minor permit modifications to the Construction Quality Control and 
Quality Assurance Plan, and to update the document to acknowledge changes to the operational 
conditions at the facility.  Portions of the original document that are not modified by the  2014 
revision maintain their original wording. 

1.1 ENGINEERING PLANS 

The engineering plans will be referenced throughout this document. Reference will be by 
parenthesis with the engineering drawing sheet number (e.g., Engr. Sh. 1). The Index of 
Engineering Drawings is included as Table 1. 
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TABLE 1 – ENGINEERING PLAN SHEETS 
SHT. No SHEET NAME 

1A TITLE SHEET  
1B ORIGINAL PERMIT SET TITLE SHEET 
2 ORIGINAL TOP0GRAPHY & PROPERTY 
3 EXISTING TOPOGRAPHY (as of 1996) 
4 SUBGRADE PLAN 
5 INITIAL DEVELOPMENT PLAN 
6 ORIGINAL SUBGRADE WITH MODIFIED CROSS SECTION LOCATIONS 
7 LONGITUDINAL CROSS SECTION 
8 CROSS SECTIONS  
9 CROSS SECTIONS 
10 TYPICAL SECTIONS AND GCL INSTALLATION 
11 DIVERSION DITCH PROFILE 
12 SEDIMENT POND No 2 
13 SEDIMENT POND No 2-DETAILS 
14 SEDIMENT POND No 2-MODIFICATIONS FOR CLOSURE 
15 FINAL GRADE 
16 CONSTRUCTION DETAILS 
17 EROSION CONTROL DETAILS 
18 MISCELLANEOUS DETAILS 
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2.0 INTRODUCTION 

The Town of Greeneville and Greene County jointly own and operate a Class IV, Demolition 
Waste Landfill. The facility is used by Greene County, Greeneville, Tusculum, Mosheim, and 
Baileyton, the business community and citizens of Greene County.  

The site is adjacent to the recently closed sanitary landfill property. The combined properties 
include the proposed disposal area, the closed landfill cells, waste wood and brush grinding 
operation, and the transfer station for solid waste.  

The existing scales, maintenance facilities, sanitary and communications facilities, monitoring 
wells; and the well-known and accessible location allow for an economical operation. 

The facility was originally permitted on October 22, 1996.  The purpose of the  2014 permit 
modification is to address the following issues: 

A. Modifications to closure grades and details, along with modification to design capacity 
and anticipated life expectancy 

B. Incorporation of two minor permit amendments previously approved to the Construction 
Quality Control and Quality Assurance Plan 

C. In accordance with changes to the Tennessee Solid Waste Processing and Disposal Rules, 
change of the facility classification from a Class IV landfill to a Class III landfill 

D. Minor modifications to operational procedures 

2.1 VARIANCE REQUEST 
 

In accordance with Rule 0400-11-01-.01 (5), the original permit application requested and 
received a variance of the requirements of the rules as follows: 
 

A.  Buffer Zone Standards for Siting New Landfills (-0400-11-01-.04 (3) (c) - 100 
feet from all Property Lines) 

 
This facility is situated on property recently purchased and/or leased from the adjacent 
property owners. During negotiations with the property owners the proposed design was 
described in detail. The steep ridge and existing trees act as a natural buffer and are not to 
be disturbed by landfill activities. The negotiated property lines were set to satisfy the 
Owner's land use with full knowledge of the proposed fill limits. The natural buffer (ridge 
top) varies from 220' to over 400' from the fill limits. 

 
B.  Leachate Migration Control Standards (-0400-11-01-.04 (4) (c) 3) 
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This facility's northern fill slopes are against the closed Class 1 landfill. The Designer 
proposed that the 2 ft. of 1 x 10-7 clay liner is less permeable than 5 ft. of 10-5 buffer. The 
area of Class 1 fill from pre-1990 had a GCL installed which is equivalent to a 2-ft clay 
cap. (2 ft @ 1x10-7 > 5 ft @ 1x10-5, by a factor of four).  The original permit documents 
indicated that the GCL to be used was a Bentomat Claymax, by CETCO Inc. 
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3.0 OWNERSHIP 

The facility is owned jointly by the Town of Greeneville and Greene County. 

3.1 OPERATOR 

Waste Industries is responsible for operating the landfill.  Jerry Catron, General Manager Waste 
Industries is the individual responsible for operation and maintenance of the facility. 
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4.0 FACILITY LOCATION 

The facility is located 2 3/4 miles northeast of Greeneville in Greene County, Tennessee (LAT 
36◦ 11’ 43", LONG 82◦ 45' 32"). Figure 1 is the Site Location Map. The entrance road is off Old 
Stage Road approximately 0.7 miles west of Ball Road and 0.9 miles north of Highway 11-E.  

The site is approximately 110-acres of which 8.9-acres have been permitted as Class IV landfill.  
The facility also includes the 38-acre site of an existing closed sanitary landfill (ENGR. SH. 
2&3). 
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5.0 BUFFER ZONE STANDARDS 

5.1 PROPERTY LINES 

The property lines and permit boundary are shown on Engineering Sheets 2 and 3. As noted on 
these sheets, no fill area is closer than 100 feet to the property lines except those properties 
currently owned by the City and County, and those properties providing permission during 
property purchase and lease agreements. (Tracts 2 & 4).  

5.2 RESIDENCES  

As shown on Engineering Sheet 2, the nearest residence is 365 feet from the nearest fill area. 
This house construction was begun after submission of the Part 1 permit application. 

5.3 WELLS  

Figure G, Appendix A of the Hydrogeology Report (dated March 3, 1994) indicated the location 
of private wells within one mile of the facility at the time of the original permit submittal.  Figure 
2 shows the current location of private wells within one mile of the facility.  The nearest private 
well is 650 feet from the fill area. There are five monitoring wells on the adjacent Class I landfill 
property. 

Monitoring wells B-18, MW#1, and Spring S-2 will constitute the monitoring system for the 
Class III landfill. The monitoring network is described in more detail in Section 2.1 of the 
Groundwater Monitoring Plan. 

5.4 SPRINGS, STREAMS, LAKES  

With the exception of existing storm water and sediment basins, there are no springs, streams, 
lakes or other bodies of water within 200 feet of the site.  

5.5 TOTAL SITE BUFFER  

As shown on various Engineering Drawings, no constructed appurtenances are within 50 feet of 
any property line. Existing property line fences and gates may be replaced or improved. New 
fences will be installed where shown on the Plans. Existing property access points from public 
roads have been and will continue to be maintained. 

5.6 FLOOD PLAIN 

The facility is not located within a 100-year floodplain (see Figure 3 – Flood Zone Map). 
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5.7 GEOLOGIC BUFFER 

The in-situ soil in the area of the Class III landfill was tested for depth to bedrock, soil type, and 
hydraulic conductivity and was found to meet or exceed the requirements for the five-foot 
geologic buffer with hydraulic conductivity of less than or equal to 1 x 10-5 cm/sec.  The report 
of the study, which was performed by S&ME, Inc, is included in Appendix 1. 
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6.0 ACCESS CONTROL 

Primary access to the facility is provided from Old Stage Road as shown on the Engineering 
Drawings. All vehicles enter through the main entrance. Existing and proposed fences and gates 
are utilized to restrict unauthorized access to the property. Gates are locked except during 
operating hours.  

A sign is maintained at the entrance road providing emergency phone numbers. Traffic control 
and directional signs are used to provide safe and orderly traffic within the facility.  

Temporary and permanent access roads have been and will be constructed within the permit 
boundary as shown on the Engineering Drawings. Landfill access roads are to be at least 20 feet 
wide and incorporate gravel or crushed stone for base and surface.  

Employees of Waste Industries are present whenever the facility is in operation. These 
employees ensure compliance with these operational requirements and prevent unauthorized use.
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7.0 WASTE MATERIAL DESCRIPTION 

7.1 SERVICE AREA 

This facility will service the individual, business and industrial residents of Greene County, 
Tennessee including the incorporated towns within the County. 
 

7.2 LANDFILL VOLUME, ANTICIPATED WASTE TONNAGE, AND LIFE 
EXPECTANCY 

 

As originally designed, the landfill had a total capacity for waste and periodic cover of 
approximately 341,000 cubic yards.  With the modified closure grades, the capacity for waste 
and periodic cover is anticipated to be 586,873 cubic yards. 
 
The average annual waste tonnage at this facility over the period from 2003 through 2010 has 
been approximately 7100 tons per year.  The Landfill Utilization Factor (LUF), which is a ratio 
of the tonnage placed in the landfill to the total volume consumed, has been 0.6 tons per cubic 
yard over the same period.  These figures lead to an average annual volume consumption figure 
of approximately 11,850 cubic yards. As shown in Table 2, a total fill volume of 586,873 CY is 
available.  As of June of 2011, there were approximately 371,333 cubic yards of total capacity 
remaining in the landfill, using the modified closure grade.  If the rate of filling remains 
relatively constant, these volumes indicate an estimated total remaining landfill life of 31 years, 
or a closing date of 2042.  If a growth factor of 1% is assumed for the incoming tonnage, then the 
estimated date of fill is 2038 (See Table 3). 
 
Peak daily tonnage at the facility, based on operations to date, is anticipated to be 100 tons per 
day.  Average daily tonnage is anticipated to be no greater than 55 tons per day. 
 

TABLE 2 
VOLUMES AND LIFE EXPECTANCY 

 
Total Volume Available 627,205 CY 

Volume of final closure cap 40,332 CY 
Total volume available for waste and periodic cover 586,873 CY 

Volume used on annual basis (historical) 11,850 CY 
Volume remaining, 2011 371,333 CY 

Remaining life expectancy, from 2011 31.3 Years 
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TABLE 3 

LIFE EXPECTANCY AT 1% GROWTH RATE 
 

End of Year Annual Waste and Cover Volume Cumulative Volume Used Volume Remaining   
2011 11500 233315 353,558
2012 11615 244930 341,943
2013 11731 256661 330,212
2014 11848 268510 318,363
2015 11967 280477 306,396
2016 12087 292563 294,310
2017 12207 304771 282,102
2018 12330 317100 269,773
2019 12453 329553 257,320
2020 12577 342130 244,743
2021 12703 354834 232,039
2022 12830 367664 219,209
2023 12958 380622 206,251
2024 13088 393710 193,163
2025 13219 406929 179,944
2026 13351 420280 166,593
2027 13485 433765 153,108
2028 13620 447385 139,488
2029 13756 461140 125,733
2030 13893 475034 111,839
2031 14032 489066 97,807
2032 14173 503238 83,635
2033 14314 517552 69,321
2034 14457 532010 54,863
2035 14602 546612 40,261
2036 14748 561360 25,513
2037 14895 576255 10,618
2038 15044 591300 -4,427
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7.3 WASTE DESCRIPTION  

Wastes accepted at the facility will be limited to those materials that were described in the 
original permit and the Solid Waste Regulations for a Class IV landfill. Wastes included in the 
list of acceptable wastes for a Class III landfill, but not for a Class IV landfill, will not be 
accepted. 

The following wastes will be acceptable Wastes at this facility: 

1. Construction and demolition wastes, consisting of wastes resulting from construction, 
remodeling, repair and demolition of structures, road building and utilities; 

2. Automotive tires that have been shredded, chipped, chopped, sliced, or otherwise 
rendered not whole to effectively prevent floating 

3. Silica sand, or partially fused silica sand; 

4. Other similar wastes as approved in writing by the Department, in advance of acceptance 
at the landfill 
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8.0 OPERATIONS MANAGEMENT 

8.1 PERSONNEL 

The daily operations are performed under the direction of the designated Facility Manager. The 
Facility Manager ensures that operations at the site are performed in accordance with this 
document, the engineering drawings and applicable state and federal regulations. The Facility 
Manager also ensures that the services, tests, investigations reporting records outlined in Sections 
8.2 and 8.3 are completed. The Facility Manager is Mr. Jerry Catron; phone numbers are: 423-
639-3011 (landfill), or -423-581-5655 (Waste Industries office). 

A Construction Superintendent supervises the construction activities including excavation, clay 
liner construction, geosynthetic clay liner (GCL) installation, fill operations, final cover, 
drainage, and silt control. This individual will also be responsible for road maintenance, pond 
maintenance, equipment maintenance and other related activities. GCL installation was 
performed as part of the initial construction of the Class IV (now Class III) landfill and is 
complete; it is not anticipated that any more GCL material will be placed. The construction 
superintendent is Mr.. Jerry Catron He can be reached at -423-581-5655. 
The daily operations are performed by an estimated two persons at peak fill operations. They 
include one equipment operator and one clerk. 

8.2 TECHNICAL SERVICES & REPORTING  

The Facility Manager is responsible for obtaining the professional services necessary to meet the 
reporting requirements of this document and the state regulations. These include the following: 

1) Survey Control: Permanent survey control monuments have been established at 
this site. If any control points are damaged or need to be moved, replacement 
monuments must be located and shown on a revised site plan. 

2) Construction Surveying: Final grades, elevations for subgrade, geologic buffer 
and final cover shall be certified by a registered land surveyor. 

3) Groundwater Testing: As noted in the Groundwater Monitoring Plan (GMP), 
groundwater must be sampled by trained technicians and samples tested by a 
certified laboratory. Copies of all test results and chain-of-command shall be 
submitted to TDEC. 

8.3 RECORDS 
 

1) Daily Reports - Quantities and source of waste delivered for disposal will be kept 
on site for the life of the facility. 

2) Random Inspection Reports – Reports of random waste inspections will be kept 
on site for the life of the facility. 

3) Annual Report - The annual report will summarize total tonnage for the previous 
year. In addition, landfill life projections will be made.  
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4) Groundwater Monitoring Report - Reports of groundwater testing as described in 
the GMP shall be submitted to the Department of Environment and Conservation 
and kept on-site for the life of the facility and through the post-closure period.  

 

8.4 SEALING OF BORE HOLES & M.W. #5  

Prior to any excavation, all bore holes drilled or dug during subsurface investigation of the site, 
piezometers, and abandoned wells, either in or within 100 feet of the areas to be filled, were 
backfilled with a bentonite slurry to an elevation at least ten feet greater than the elevation of the 
lowest point of the landfill base, or to the ground surface if the site will be excavated less than 
ten feet below grade.  

8.5 EQUIPMENT  

Major construction work related to access roads, excavation, clay liner, closure, or drainage may 
be contracted to qualified construction companies. Daily site operations including waste fill, 
progression of excavation, buffer preparation and drainage will be performed by equipment and 
operators dedicated to on-site operations. At a minimum, this equipment will include 1 tracked 
loader.  

Routine maintenance of equipment is performed on-site. Major repair work is conducted off- 
site. The Facility Manager ensures that a preventative maintenance program for all equipment is 
followed. When equipment breakdown occurs, arrangements are made to rent adequate 
equipment, to purchase a replacement, or use other city/county equipment as needed. 
Replacement equipment will be available within 24 hours of primary equipment breakdown. 
 

8.6 COMMUNICATIONS  
 
Telephone service is available at this facility. The primary facility phone number is 423-639-
3011. 

8.7 SHELTER AND SANITARY FACILITIES 

Shelter, drinking water, and sanitary (hand washing and toilet) facilities are available to all 
personnel at the facility administration office and maintenance building. Drinking water is from 
the Town of Greeneville's water system.  

8.8 SURVEY CONTROL  

Horizontal and vertical control surveys have been performed and permanent monuments set for 
this facility. Engr. Sh.-2 and 3 indicate the locations, and elevations of the permanent concrete 
monument (CM) and benchmarks (BM). 
Temporary controls will be established as needed during operations to facilitate operations. 
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8.9 FACILITIES  
 
There are several facilities and operations at the site, including the following: 
 

1. Vehicle scale and scale house; 
2. Maintenance building, for equipment maintenance and repair. 
3. Solid Waste Transfer Station; 
4. Class I landfill – closed; 
5. Mulch processing and stockpiling areas; 
6. Composting facility; 
7. Class IV landfills (2), closed 
8. Soil stockpiles. 

 

8.10 OPERATIONS  

The incoming waste stream is controlled at the gate/scale house area. Waste loads will be 
directed to the tipping floor of the transfer station for all waste not permitted in the Class III 
landfill. Demolition waste will be directed to the face of the fill. This is the same procedure used 
for several years at the previously permitted facility. Appropriate signing will be installed to 
properly direct vehicles to the disposal area.  
 
The equipment operator at the face of the fill will direct the unloading of each incoming load. 
Waste will be unloaded as close to the working face as possible with proper concern for the 
safety of the public and protection of vehicles.  

Waste material will be pushed by tracked loader up the working face and compacted by tread 
loading. The working face shall be kept to neat lines within the permitted fill boundaries. The 
working face will be confined to the smallest practical area. When filling in areas that have 
constructed liners or buffers, the operators shall take care to prevent damage to the covering 
soils.  

At least every fourteen days the working areas shall be covered with a minimum of six inches of 
compacted soil or shale material providing cover characteristics equivalent to local soils, or other 
similar material as approved in writing by the Department. When the final fill elevation is 
reached, the final closure cap shall be constructed in accordance with the provisions of Rule -
0400-11-01-.04 (8) of the Tennessee Solid Waste Processing and Disposal Rules. 

8.11 INITIAL WASTE FILL RESTRICTIONS  

During initial filling operations, the operator shall place select waste over the side slopes of the 
existing sanitary landfill. In areas of GCL application and areas over the constructed clay liner, 
no large items capable of penetrating the liner shall be placed.  
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9.0 STORM WATER AND EROSION CONTROL 

9.1 DESIGN, INSPECTION, AND MAINTENANCE 

Stormwater flow calculations are included in Appendix 3, "Drainage and Stormwater Control 
Calculations". 

Channels and berms intercept flows and direct them around or away from active fill areas. 
Various methods of velocity control are used in the channels depending on slopes and volumes. 
Check dams and rip-rap are to be used where noted on the engineering drawings. Construction 
details of the various methods are shown on the Drawings. All channels, either permanent or 
temporary, will be stabilized immediately after excavation. Stabilization methods may consist of 
seeding, rip-rap, or as noted on the engineering plans. 

Erosion and sediment control are managed by the use of sediment ponds, silt fence, sediment 
traps, check dams, and baled hay/fabric erosion checks. Reseeding of disturbed areas is 
performed in a timely manner to minimize erosion. The storm water control pond is lined with a 
geosynthetic clay liner (GCL) and an 8-inch thick rock layer in the bottom. Non-limestone rock 
was used above the GCL. Silt deposits are removed when the carrying capacity of individual 
ponds is reached. The capacity of existing Sediment Basin #2 was calculated for the revised 
closure grading. The peak outflow for a 24-hour, 25-year storm was determined to be 3.0 CFS, 
within the capacity of the downstream channels. 

Silt fencing, straw bales, or other appropriate control methods will be installed and maintained 
down gradient of all excavation, embankment, and stockpiling operations to intercept sediment-
laden runoff. Accumulated sediment is removed as soon as possible after storm events to 
maintain capacity. All sediment control structures shall be inspected on a regular basis as 
follows: 

• After each major storm event - channels and sediment barriers.  

• Monthly - channels, sediment barriers, ponds and check dams.  

• Annually - channels and ponds.  

Repairs to all facilities will be made as needed. Significant repairs should be timed to allow for 
re-seeding as soon as possible, preferably in the spring and fall. 

The storm water conveyance channel at the northern boundary of the Class III fill area, adjoining 
the closed Class I landfill (SCC-1), which will be created by the modifications to the final 
closure grade, and the adjacent channels have been designed to minimize the amount of flow in 
SCC 1, such that the potential for erosion of the previously closed Class I landfill will be kept to 
a minimum. 
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All channels and downslope drains for the modified closure grades have been designed to be 
adequate for a 25-year, 24-hour storm. Slope diversions and downslope drains have factors of 
safety greater than 1.0 for a 100-year, 24-hour storm. 

9.2 STORMWATER MONITORING 

Monitoring of stormwater discharges is performed in accordance with the Tennessee Multi-
Sector Permit for industrial facilities, Sector L, for landfills. 
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10.0 GROUNDWATER MONITORING 

The Class III Landfill is within the groundwater monitoring boundary of the closed Class I 
sanitary landfill. The monitoring frequency and parameters will remain the same as set for the 
post-closure period of the sanitary landfill. Details of groundwater monitoring are presented in 
the facility Groundwater Monitoring Plan. 
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11.0 ENVIRONMENTAL CONSIDERATIONS 

11.1 DUST CONTROL 

Control of dust from earthwork and hauling operations will be necessary. Water shall be sprayed 
over gravel access roads and dirt haul roads to minimize dust generation. The operator will spray 
any work area to prevent dust from creating a nuisance or safety hazard to adjacent landowners 
or persons within the landfill.  

11.2 FIRE SAFETY  
 
Demolition waste consists of mostly inert non-combustible material. Fire extinguishers will be 
maintained on all operating equipment in case of fuel or electric fires. No smoldering material 
will be accepted for disposal. Non-treated wood waste will be processed at the wood grinder. 
There is a fire hydrant located near the Scale House that is available for use by the local fire 
department. 
 
The facility can accept cut or shredded waste tires, which may present a fire hazard. The first 
defense against a tire fire is watchfulness and careful handling. Landfill personnel will be 
instructed to separate and cover any burning tires if possible without endangering personal safety 
and to immediately call for assistance from the Landfill Supervisor. A stockpile of cover soil is 
maintained at the working face, which can be used to cover a tire fire. The fire hydrant 
mentioned in the preceding paragraph is also available if it is necessary to call the fire 
department for assistance. 

11.3 FLOODING  

The facility is not located within a 100-year flood plain.  The facility is also not located such that 
there are major upstream areas that could produce local flooding within the active landfill areas.  
The sloping areas to the south of the fill area are intercepted by the roadside channel along the 
south access road and diverted into the sediment basin. 

11.4 WETLANDS  

No wetlands are located within or adjacent to the property boundaries of this facility. A 
permanent stream flows along the eastern boundary of the overall site; approximately 700 feet 
from the demolition fill area. 

11.5 THREATENED AND ENDANGERED SPECIES  

No threatened or endangered species are known to be present at the proposed facility.  

11.6 AIRPORT SAFETY  

The proposed facility is not located within 10,000 feet of any airport.  
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11.7 GAS MONITORING  

The filling of this facility with demolition waste is not anticipated to generate methane gas. In 
accordance with Rule -0400-11-01-.04 (5) (c), no program for monitoring the migration or 
venting of methane gas will be necessary. 

11.8 INSPECTION PROGRAM  

The landfill operations personnel shall be trained to observe incoming waste. Only waste 
materials permitted in Class IV landfills, as described in the original permit documents, will be 
directed to the disposal area. All other material shall be taken to the transfer station or to other 
designated areas (tires and waste wood). Materials that are not acceptable by any of the 
operations at the facility will be prevented from using the facility and will be turned away. 
Inspection begins when incoming waste is at the scale and will be further observed when 
unloaded as well as during the spreading and compaction operations. 

Random Inspection Program -The owner or operator of a permitted landfill shall implement a 
program at the facility for detecting and preventing the disposal of regulated hazardous waste, 
unauthorized special waste, PCB's and, at this facility, any Class I, or II waste material. This 
program includes at a minimum:  

• Random inspection of five percent of the daily incoming loads  
• Inspection of suspicious loads  
• Records of all inspections  
• Training of facility personnel to recognize regulated hazardous waste as well as other 

waste designations  
• Procedures for notifying the proper authorities if a regulated hazardous waste is identified 

at the facility, including verbal notification of the TDEC Johnson City Field Office, 
followed by written notification if requested. 

11.9 SCAVENGING 

No scavenging will be allowed at the facility. 

11.10 LITTER CONTROL 

The control of windblown litter is necessary to prevent unsightly conditions and problems with 
neighboring landowners. The nature of demolition waste should minimize the amount of light 
paper and plastic material. No additional controls are proposed at this facility. If necessary, litter 
fences can be used. At the conclusion of each day of operation, all wastes resulting from the 
operation shall be collected for proper disposal. 
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12.0 SITE PREPARATION 

12.1 SEDIMENT CONTROL 

The locations and dimensions of the various types of sediment control shall be in accordance 
with the Engineering Drawings and where located by the construction layout staking. Reference 
is made to Section 9, Stormwater and Erosion Control.  

Sediment control structures shall be installed prior to any surface disturbance within the area for 
which they are necessary to control sedimentation and erosion. All sediment control structures 
shall be maintained in accordance with the Tennessee Erosion and Sediment Control 
Regulations, latest edition. Accumulations of sediment which threaten damage to the structures 
or which impair their effectiveness shall be removed. 

12.2 CLEARING AND GRUBBING  

Clearing and grubbing shall be limited to those ground surfaces where excavation, embankments, 
or fill are to be placed or as otherwise shown on the Drawings. The areas may be extended 
outside the actual lines of excavation, embankment, or fills to provide sufficient space to perform 
the work. In no case shall the work be within 50 feet of a property line. 

12.3 STRIPPING  

All areas to be excavated or receive embankment or fill must have sod and topsoil removed. 
Cleared topsoil material suitable for subsequent use as final cover shall be stockpiled where 
indicated on the Plans. Sediment control shall be required for all areas used for topsoil storage. 
Stockpiles shall be seeded as soon as practical. 

12.4 STORMWATER BASIN  

12.4.1 CONSTRUCTION 
 
The locations, dimensions, and volumes of each storm water control basin shall be in accordance 
with the Engineering Drawings. Appendix 3 provides the design calculations and detailed 
construction specifications for each basin. The basins shall be constructed prior to the beginning 
of construction of the upgradient fill area. Borrow material needed for the containment berms 
may come from the excavation of fill areas. The provisions of Section 12.0 must be met. 
Overflow structures, spillways, drains and erosion control shall be installed prior to diverting 
water to the basins or beginning substantial upgradient earthwork activities.  
 
Sediment Basin No. 2 is lined with a geosynthetic clay liner (GCL), in accordance with the 
original permit, to prevent formation of solution channels to underlying rock formations. The 
GCL is covered with 8 inches of stone to protect the liner during removal of accumulated 
sediment. The foundation preparation for the GCL as well as the installation details was in 
accordance with the manufacturer’s recommendations. Appendix 1 covers the CQA 
requirements for the GCL.  
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The GCL is keyed into the side slopes of the basin to prevent pullout. The top two feet on the 
side slopes are covered with 6" - 8" size rip-rap. The rip-rap extends up to the 100-year flood 
level. This rip-rap will prevent burrowing animals from damaging the GCL.  

All stone and rip-rap in contact with the GCL shall not be limestone. Sandstone, granite, or other 
non-limestone/dolomite rock may be used. 

Sediment Pond No. 2 has been evaluated for performance with the modified final closure grades 
and will be adequate to the new configuration.  Results of the analysis are included in Appendix 
3.  

12.4.2 MAINTENANCE  

The berms, spillways, and influent channels must be maintained to prevent erosion of soil and 
rip-rap. The vegetation shall be kept mowed to prevent the growth of trees and brush. Annual 
inspections should be made to prevent burrowing animals from inhabiting the berms. Displaced 
rip-rap shall be replaced as needed.  

Overflow structures and outlet pipes need to be kept free from obstruction. Accumulated 
sediment, vegetation, and animal dens must be kept out of these structures.  

Accumulated sediment shall be removed from the ponds as needed. The ponds are designed to 
function with 60% of the capacity reserved for sediment accumulation. When this level is 
reached the pond shall be dewatered and the sediment removed. Cleanout elevation is 
approximately 1525.4 ft.  A marker will be placed on the outlet riser to indicate the cleanout 
elevation. Reference is made to Section 9, Stormwater Management. 

12.5 ROCK PINNACLES 

Rock pinnacles within the fill area must be covered to provide adequate buffer.  This buffer must 
be constructed of approved clay soils that will meet the hydraulic conductivity requirement of k 
= 1x10-5cm/s (maximum). 

Embankment construction shall be in accordance with Section 12.8.  Testing requirements will 
be in accordance with Appendix 1, Sections A2-4.0 and A2-5.0. 

Details showing the extent of fill around the known pinnacles area included in the cross-sections 
of the Plans (Engr. Sheets 16-25). 

12.6 DRAINAGE CHANNELS 

12.6.1 CONSTRUCTION 

The construction of perimeter channels around embankments and fills shall be constructed prior 
to surface water being directed to them. Check dams, rip-rap and other control structures shall be 
installed during channel construction. The locations and dimensions of the channels, at each 
location, is noted and detailed in the Engineering Drawings. Channel linings, as shown on the 
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Engineering Drawings, shall be installed immediately after the subgrade and side slope 
excavation is completed. Reference is made to Section 9, Stormwater Management. 

12.6.2 MAINTENANCE 

Channels shall be maintained to assure the free flow of water. Check dams shall be kept clean of 
accumulated sediment until a satisfactory sod is established. If erosion continues, additional 
check dams, rip-rap or other velocity control measures will be taken. 

12.7 ACCESS ROAD AND HAUL ROADS 

12.7.1 ACCESS ROAD 

The engineering plans indicate the location of the primary access road to and through the site. 
The access road shall be at least 20 feet wide with drainage channels where necessary. The base 
shall consist of 4-6 inches of #2 aggregate. The aggregate shall be compacted with a vibratory or 
smooth-drum roller, or equivalent. 

The access road shown to the south of the Class III area will become the primary access road to 
the fill area at the point in fill operations when the working face is no longer accessible from the 
western face.  The road will be widened and surfaced to accommodate two-way landfill traffic at 
that time. 

12.7.2 MAINTENANCE 

Proper maintenance of the access road is crucial to the efficient and safe operation of this 
facility.  Roads shall be maintained to provide positive drainage without erosion and to minimize 
rutting. Aggregate cover shall be kept at the 4-inch thick layer to protect the underlying 
subgrade. 

Roadway channels and culverts shall be kept free of erosion and sedimentation. Excessive 
erosion shall be controlled with temporary rip-rap or other velocity control methods detailed on 
the plans. 

12.8 EARTH EXCAVATION, EMBANKMENT & STOCKPILING 

This work consists of all necessary excavation, transporting the materials from excavation to 
stockpiles or embankment areas, and construction of embankment. 

12.8.1 EXCAVATION  

Excavation shall include excavation to the lines and grades shown on the drawings.  

12.8.2 EMBANKMENT  

This work shall consist of constructing embankments, including preparation of the area upon 
which they are to be placed; the placing and compacting of approved material where unsuitable 
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material has been removed; and the placing and compacting of embankment material in holes, 
pits, and other depressions in reasonably close, conformity with the lines, grades and typical 
cross-sections shown on the Plans. Only materials conforming to Section 205 of the Tennessee 
Department of Transportation Standard Specifications for Road and Bridge Construction, latest 
edition, and as approved by the engineer, shall be used in the construction of embankments and 
backfills.  

Before embankment construction in any area is begun, clearing and grubbing, and stripping shall 
have been performed.  

The original ground surface, or the surface of any embankment layer in place, shall not be in 
frozen condition, and shall be free of snow, ice, and mud when a subsequent layer is placed 
thereon.  

All depressions or holes below the natural ground surface, whether caused by grubbing or 
otherwise, shall be filled with material approved for embankment construction as described 
above and compacted to ground surface before embankment construction is started.  

When the embankment is to be placed and compacted on hillsides, or when new embankment is 
to be compacted against existing embankments, or when the embankment is to be built one-half 
width at a time, the slopes that are steeper than 4(H):l(V) as measured at right angles to the fill 
shall be continuously benched over those areas as the work is brought up in layers. Benching 
shall be of sufficient width to permit the operation of placing and compacting equipment. Each 
successive cut shall begin at the intersection of the original ground and the vertical side of the 
previous cut. Material thus cut shall be recompacted along with the new embankment material.  

Perishable materials such as brush, roots, stumps, parts of trees, etc. shall not be incorporated or 
buried in the embankments.  

Embankments shall be so constructed that adequate surface drainage will be provided at all 
times. Embankment materials shall be placed in horizontal layers not to exceed ten inches in 
depth before compaction, and each layer shall be compacted to a density not less than 95 per cent 
of maximum density.  

Maximum density and optimum moisture will be determined in accordance with the "Standard 
Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort, ASTM 
D698-07e1”.  The determination of the density of the soil in place will be in accordance with an 
approved AASHTO method.  Each layer of embankment shall be compacted to required density 
and approved before material for the next succeeding layer is placed.  

Placing and compacting areas shall be kept separate. 

When a minimum of 98 per cent of maximum density is required, the moisture content of the 
material being compacted shall meet both the following conditions: (1) The moisture content 
shall be within the range of values at which 98 per cent of the maximum density can be obtained 
as indicated by the moisture-density relationship curve and (2) the moisture content shall not 
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exceed the optimum moisture content to the extent that the material pumps under loads applied 
by the construction equipment.  

12.8.3 STOCKPILING  

This work consists of properly stockpiling excavated soils and topsoil at the locations shown on 
the plans. Adequate volumes of materials will be stockpiled to provide adequate cover material, 
and topsoil for seeding. Volumes shall include those quantities needed to provide material during 
winter months and periods of inclement weather.  

All stockpiles that are to remain longer than 30 days shall be stabilized and seeded. Silt fence 
and/or baled hay barriers shall be installed where applicable around stockpiles to control 
siltation. Channels and berms shall be located to avoid erosion of stockpiles.  
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• On-site excavation is shown in the cross sections.  Shallow cuts to the left of the baseline Sta. 3+50 thru 
Sta. 11+100. From Sta. 11+50 thru 14+00 large excavations are proposed in the wider, available area. 

• There are available, stockpile (22,000 c.y., as of September 2011) and unexcavated soils within the 
property boundaries of the adjacent sanitary landfill that may be used to satisfy part or all of the required 
soil quantity listed in the Table.  Soil tests will be run as needed on soils used for final cover or other 
restricted purposes. 

• Total life expectancy of landfill from opening date in 1996 to estimated date of final acceptance of waste in 
2042 is 46 years. 

12.9 FINAL CLOSURE COVER INSTALLATION  

This work shall consist of constructing the final cover, including the minimum 18-inch low-
permeability (1 x 10-5 cm/sec) layer, and the minimum 12-inch vegetative layer. The final cover 
is to be installed on the approved final grades of the fill including side slopes in accordance with 
the applicable provisions of the Closure/Post Closure Plan. Table 4 summarizes the soil 
quantities needed for minimum cover standards.  

12.10 VEGETATIVE COVER  

The vegetative cover shall be installed immediately after placement of the vegetation support soil 
on all final cover. All disturbed areas including the drainage system shall be seeded as soon as 
practicable after construction.  

Table 5 includes the seed mixture schedule for this facility. Groups 1, 2 and 3 are to be used on 
all completed areas depending on time of year unless noted otherwise as follows:  Table 6 

 
TABLE 4 

 

SOIL & FILL VOLUMES 
Excavation (initial construction) - 29,064 CY 

Embankment 
(Buffer over Rock and Road)  
(initial construction) 

- 3,930 CY 

Monthly & Intermediate Cover 
(116 CY / mo x 12 mo. x 46 yr) - 64,032 CY 

Total Available Volume for 
waste and cover  627,205 CY 

inal Cover 
(10.0 ac x 2.5 ft depth) - 40,332 CY 

Waste and Periodic Cover - 586,873 CY 

Soil Quantity Required - 79,230 CY 
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presents the results of soil borrow area testing that was performed as part of the original permit 
submittal. 

Group 4 shall be used on all completed slopes 4H:1V or steeper.  

Groups 5, 6 and 7 shall be used for temporary seeding only. Conditions receiving temporary 
seeding include: winter season, temporary stockpiles, temporary berms or cut faces, temporary 
haul roads. Temporary shall mean a period of time not to exceed 180 days.  

The operator may request changes in the seeding mixture or type of cover established as final 
development of the property is planned.  

Fertilizers and liming will be in accordance with soil testing performed at the time of seeding. A 
copy of the soil test results shall be submitted to the Division of Solid Waste Management. 
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TABLE 5 
 

SEEDING SCHEDULE 
 

GROUP SEEDING DATES SEED 
QUANTITY 

 BY WEIGHT 
(LB. / AC.) 

1 Feb. 1 – June 1 Kentucky 31 Fescue 
English Rye 
Korean Lespedeza 

80 
5 
15 

2 June 1 – Aug. 15 Kentucky 31 Fescue 
English Rye 
Korean Lespedeza 
German Millet 

55 
20 
15 
10 

3 Aug. 15 – Dec. 1 Kentucky 31 Fescue 
English Rye 
White Clover 

70 
20 
10 

4 Feb. 1 – Dec. 1 Crown Vetch 
Kentucky 31 Fescue 
English Rye 

25 
70 
5 

5 Jan. 1 – May 1 Italian Rye 
Korean Lespedeza 
Summer Oats 

33 
33 
34 

6 May 1 – July 1 Sudan-Sorghum or 
Starr-Millet 

100 

7 July 15 – Jan. 1 Balboa Rye 
Italian Rye 

67 
33 

Based on Tennessee Erosion and Sediment Control Handbook 
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CONSTRUCTION QUALITY ASSURANCE (CQA) PLAN  
GREENEVILLE/GREENE COUNTY  

DEMOLITION LANDFILL  
 

 

A2-1.0 INTRODUCTION, SCOPE, AND PURPOSE 
 

Certain construction activities at this facility require quality assurance to provide 
documentation that the protection of the environment is being provided in accordance with the 
applicable regulations and this operational plan. In particular, the following items of work will be 
subject to this plan:  
 

1. Construction of compacted fill over encountered rock outcrops. 
 

2. Installation of geosynthetic clay liners on slopes of the existing Class I Landfill and in the 
stormwater ponds. 

 
3. Final cap construction to meet final grades.  

 

A2-2.0 ORGANIZATION AND DEFINITIONS 

  
OPERATOR – Although the Operator of the facility is the Waste Industries, the 

Owners, the Town of Greeneville and Greene County, are responsible for the overall 
management, control, and operation of the facility during operating closure and throughout the 
post-closure care period. 
 

DESIGNER - The designer of the original CQA Plan was Vaughn and Melton of 
Greeneville, Tennessee. The current CQA Plan incorporates modifications made by Minor 
Permit Modifications in 2007 by S&ME of Johnson City, Tennessee. The designer of the revised 
Final Closure is Draper Aden Associates of Blacksburg, Virginia. The Designer is responsible 
for overall review of the construction, operation, and remedial activities, providing assistance to 
the Owner in the letting of contracts for construction and documentation requirements of this 
Plan. 
 

SOILS TESTING FIRM - The Soils Testing Firm shall report to the Designer and shall 
be an independent consulting engineering firm specializing in the inspection and testing of soils. 
The firm shall be licensed to practice engineering in the State of Tennessee. 

 
QUALITY ASSURANCE ENGINEER – The Quality Assurance Engineer (QAE) shall 

be an engineer registered in the State of Tennessee with responsibility for overall Construction 
Quality Assurance.  Duties will consist of oversight of the CQA for applicable activities, 
supervision of Engineering Technicians and final certification of the construction as being in 
conformance with the regulations, specifications, and this CQA Plan. 
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ENGINEERING TECHNICIANS – Engineering Technicians are responsible for field 
observations, testing and inspection. Technicians will be assigned to the project as determined 
necessary by the QAE and Project Superintendent. Engineering Technicians will have a 
minimum of two years of progressive experience in the applicable aspects of the testing and 
inspection required by this plan. 
 

QUALITY ASSURANCE - Quality Assurance is a planned system of activities whose 
purpose is to provide assurance that the overall quality control program is being effectively 
implemented. The system involves a continuing evaluation of the adequacy and effectiveness of 
the quality program with a view to having corrective measures initiated where necessary. For a 
specific material or service, this involves verifications, audits, and the evaluation of the quality 
factors that affect the specification, production, inspection, and use of the material or service.  
 

QUALITY CONTROL -Quality Control is a planned system of activities whose 
purpose is to provide a level of quality that meets the permit requirements. The objective of 
quality control is to provide stable quality that is safe, adequate, dependable, and economic. The 
overall system involves integrating the quality factors of several related steps including: the 
proper specification of what is wanted, production to meet the full intent of the specification, 
inspection to determine whether the resulting material, product, service, etc. is in accordance 
with the specifications, and review of usage to determine necessary revisions of specifications. 
 

WRlTTEN COMMUNICATIONS -To the extent consistent with the orderly 
progression of the project, all communications shall be in written format or verbal format 
confirmed in writing. The general forms of communication shall be as follows:  
 

A.  Daily Reports - These shall be written reports filed on a daily basis to document 
significant activities and developments at the site. Also used as a cover document for QC testing 
reports in a given day. 
 

B. Non-Conformance Reports (NCRs) - These reports shall be intermittent reports 
filed on an as-required basis by the Registered Engineer to document serious issues of non-
conformance to the specifications. The effect of an NCR shall be the immediate suspension of all 
work except as permitted by the Registered Engineer until the non-conformance issues are 
resolved. The NCR may be rescinded only in writing and only by the Registered Engineer with 
documentation of the corrective steps taken. 
 

MEETINGS 
  

A.  Pre-Construction Meeting to be attended by all parties to the construction prior to 
any operations at the site.  
 

B.  Progress Meetings are to be held as directed by the Registered Engineer. These 
are to provide a forum for exchange of observations and recommendations as well as a summary 
of the daily meetings.  

 
 

Appendix 2 
Construction Quality Assurance Plan 
Greeneville Class III Landfill  CQA-2 



 

C.  Problem Resolution Meetings will be held when directed by the Registered 
Engineer to address a specific problem or immediately after the issuance of Non- conformance 
Reports.  
 

A2-3.0 METHODS AND STANDARDS 
 

The following methods and standards may be applied to the work: 
  

1) Standard Test Methods for Laboratory Determination of Water (Moisture) Content of 
Soil and Rock by Mass, ASTM D2216-10. 

 
2) Standard Test Method for Laboratory Determination of Water (Moisture) Content of 

Soil by Direct Heating Method, ASTM D4959-07. 
 

3) Standard Test Method for Particle-Size Analysis of Soils, ASTM D-422-63(2007). 
 

4) Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils, 
ASTM D4318-10. 

 
5) Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort, ASTM D698-07e1. 
 

6) Standard Test Method for In-Place Density and Water Content of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth), ASTM D6938-10. 

 
7) Standard Test Method for Density of Soil in Place by the Drive-Cylinder Method, 

ASTM D2937-10. 
 

8) Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated 
Porous Materials Using a Flexible Wall Permeameter, ASTM D5084-10. 

 
9) Standard Practice for Thin-Walled Tube Sampling of Soils for Geotechnical 

Purposes, ASTM D1587-08. 
 

10) Standard Test Methods for Amount of Material in Soils Finer than No. 200 Sieve, 
ASTM D1140-00(2006) 
 

11) Standard Test Method for Determination of Water (Moisture) Content of Soil by 
Microwave Oven Heating, ASTM D4643-08. 
 

12) Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone 
Method, ASTM D1559-07. 
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A2-4.0 CQA, QC AND CONSTRUCTION 
 

A.  Construction of the clay buffer, final cover, and embankments for the facility shall 
consist of a series of steps which, at certain milestones, will be reviewed, tested and documented. 
Construction will conform to the Plans, Specifications, and Contract Documents referenced in 
the permit documents. The CQA/QC milestones are described in the following paragraphs.  
 

B.  Pre-Qualification Testing (Low-Permeability Layers) - Prior to excavation or 
transportation of any borrow material to be used in the low-permeability layers of any buffer 
(over rock outcrops, etc) or closure cap, a series of pre-qualification tests shall be conducted. The 
tests shall be conducted in the laboratory of the soils testing firm or in an equivalent laboratory 
meeting the approval of the Registered Engineer. Table 2-1 presents the tests and testing 
frequencies for suitability of borrow soils. 
 
 Soil for the low permeability layers shall have a permeability of no greater than 1x10-5 
cm/sec. 
 

C.  Maintaining Quality Control during Construction - The ground surface, or the 
surface of any embankment layer in place, shall not be in a frozen condition and shall be free of 
snow, ice and mud when a subsequent layer is placed thereon. Frozen, muddy, or desiccated 
materials shall be removed. The top of the natural buffer should be free of deleterious material 
including roots, vegetation and rocks over 2" in diameter.  
 

Construction of lifts should continue to completion of the low permeability layer. 
However, if, due to weather, unavoidable operational conflicts, equipment problems, etc., the 
subsequent lifts are delayed, the existing surface must be prepared. This may involve removal of 
dried soils, wetted soils or disturbed soils to competent undisturbed material. The surface shall be 
scarified to prevent horizontal joints within the layer. 
  

Maximum density and optimum moisture shall be monitored as described elsewhere.  
Compaction of the low permeability layer shall meet a density of 98% standard proctor (ASTM 
D698) maximum dry density.  For purposes of evaluating field data, an average value of 98% 
standard proctor maximum dry density must be achieved on each lift with no single test in a 
given lift falling below 95% standard proctor maximum dry density.  Adjustments to the soil 
moisture content may be made by aeration of the material to dry or the uniform incorporation of 
water, as necessary, to add moisture. These methods may be used within the fill area after 
spreading of the lift and before compaction. Reduction to the lift thickness may be necessary to 
ensure fill depth adjustment. 
  

Unacceptable material, frozen, wet or desiccated soils shall be removed. These materials 
shall not be re-used for construction of low permeability layers. They may be used in 
construction of roads, berms, channels, etc. 
  

D.  Lines, Grades and Control Grid - The lines and grades shall be established by the 
Designer using control points defined in the Contract Documents. In addition to the lines and 
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grades, a control grid in each separate area of the site to receive low permeability buffer layers or 
caps. The control grid shall consist of square segments. Each area of the site to be graded shall be 
divided into a grid. The grid shall be numbered in the field by a method which will enable rapid 
determination of actual field location. The control grid shall be surveyed for elevation prior to 
commencement of grading at the subgrade elevation for the low permeability layer; at the top of 
the layer; and at the completion of the protective soil layer of the cover.  Depth of the low-
permeability soil layer and the protective soil layer of the final cover shall be verified by test 
holes (hand dug for minimal disturbance of the soil). Elevations shall be documented, and all 
results, calculations and field documentation shall be submitted to the Quality Assurance 
Engineer within 72 hours after completion of the survey. 
 

The control grid, along with the test holes, shall be used to document the thickness of 
each component (i.e. subgrade, the low-permeability layers and the vegetative support layers) of 
the final cover. The thickness shall be determined at each point of the control grid by subtracting 
the starting elevation from the ending elevation, as well as by direct measurement in the test 
hole. 
 

E. Testing of Soil Properties - At the intervals defined in Tables 2-1 and 2-2, a 
relatively-undisturbed sample of the soil shall be taken. This sample shall be subjected to testing 
as defined in Table 2-1. Locations of the testing samples will be determined by the soils testing 
firm. A random selection by survey grid points will be used. 
 

The relatively undisturbed samples shall be obtained by pushing a thin-walled sampling 
tube a measured distance into the soil and extracting the tube and encased soil to run the tests. 
The methods used shall conform to the technical requirements of ASTM D1587. 
 

In each lift of the low-permeability layers, field density tests shall be conducted to 
document that placement conditions are within the "acceptance band" for the soils with respect to 
moisture and density. Test locations shall be selected at representative locations uniformly 
spaced across each lift in the areas as defined in Tables 2-1 and 2-2. 
 

Deleterious material (roots, sticks, vegetation, and debris) and stones larger than 2 inches 
shall not be acceptable in the low permeability layers. Stone and chert less than 2 inches are 
acceptable if they are less than 10% of the material. Unacceptable materials are to be removed 
from the fill after spreading the lift. Borrow areas that have excessive amounts of unacceptable 
material will not be used or the material will be pre-screened prior to hauling to the fill area. 
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TABLE 2-1 
Borrow Source Testing Frequency 

 

Parameter Test Method Testing Frequency 

Percent Fines (Note 1) ASTM D1140 1 per soil type 

Percent Gravel (Note 2) ASTM D422 1 per soil type 

Liquid/Plastic Limits ASTM D4318 1 per soil type 

Water Content ASTM D4643 (Note 3A) 1 per soil type (Note 3B) 

Water Content (Note 4) ASTM D2216 1 per day 

Moisture/Density ASTM D698 1 per soil type 

Permeability 
(Remolded) 

ASTM D5084 
(Note 5) 

2 per soil type over range of 
water contents 

 
 
 
Note 1: Percent fines is defined as percent passing the Number 200 sieve. 
Note 2: Percent gravel is defined as percent retained on the Number 4 sieve. 
Note 3A: This is a microwave oven drying procedure.  Other methods may be used, if more 
appropriate. 
Note 3B: Water adjustments to be made as required during field placement in lieu of more 
frequent tests. 
Note 4: Microwave oven drying, and other speedy methods, may involve systematic errors.  
Conventional oven drying (ASTM D2216) is recommended, but not mandatory, on every fifth 
sample taken for rapid measurement.  The intent is to document any systematic error in rapid 
water content measurements. 
Note 5: ASTM D5084 is a laboratory procedure for determining hydraulic conductivity of soil 
materials. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 2 
Construction Quality Assurance Plan 
Greeneville Class III Landfill  CQA-6 



 

TABLE 2-2 
Construction Testing Frequency 

 

Parameter Test Method Minimum Testing 
Frequency 

Water Content 
ASTM D6938 (Nuclear Method) 
or 
ASTM D4643 (Microwave) 

5 per acre per lift (Note 1) 

Water Content (Note 2) ASTM D2216 (Oven Dry) 1 per acre per lift (Note 2) 

Density (Notes 3 and 4) ASTM D6938 (Nuclear Method) 5 per acre per lift 

Permeability (Notes 5 and 7) ASTM D5084 1 per acre with entire layer 
sampled by Shelby tube 

Permeability (Note 6) Sealed Double Ring Infiltrometer 1 per test pad 

Number of Passes Visual Observation 1 per acre per lift(Note 1) 

Construction Oversight Visual Observation Continuous 
 
 
 
Notes: 
1. In addition, at least one test should be performed each day soil is compacted and additional tests should 

be performed in areas for which CQA Personnel have reason to suspect inadequate compaction. 
2. Every fifth sample tested with ASTM D6938 or D4643 should also be tested by direct oven drying 

(ASTM D2216) to aid in identifying any significant, systematic calibration errors with D6938 or 
D4643. 

3. ASTM D6938 is a nuclear method. 
4. The sand cone (ASTM D1556) is required in the event that construction involves soils having more 

than 20% retained on the No. 4 sieve. 
5. ASTM D5084 is a laboratory permeability test that is to be performed on Shelby tube samples taken 

from the constructed liner.  However, this test is not acceptable for soils with more than 20% retained 
on the No. 4 sieve. 

6. The Sealed Double Ring Infiltrometer test is a field test which is to be performed prior to construction 
where soils have more than 20% retained on the No. 4 sieve. 

7. Permit Modification approved by TDEC on May 21, 2007 stated that the frequency of testing should be 
3 per 3 acres.  However, that requirement was directly related to an upcoming partial closure that 
consisted of three acres.  The requirement of 1 test per acre is a generalization of that requirement. 

 
F. Repair of Perforations or Penetrations- Any penetrations into or through the low-

permeability layers shall be repaired by replacing the removed soil with powdered or pelletized 
bentonite prior to placement of the next lift of soil over the tested lift. The bentonite shall be 
adequately hydrated to swell and fill the void created by sampling.  
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G. Acceptance - Acceptance of each lift of the low-permeability layer shall be 
conditioned on the review of the previously described tests. Acceptance or a description of any 
deficiencies shall be provided at the completion of testing of each lift. Any deficiencies noted 
shall be corrected. Areas that do not meet the moisture/density requirements shall be excavated 
and replaced. A geotechnical engineer shall be consulted to review this work and recommend 
construction practices to prevent joint seams in the low permeability soils.  
 

H. Preservation of Work - Until acceptance and subsequent covering by the next lift, 
each lift shall be maintained by moistening, rolling and other preservation techniques such as 
over-building or covering with temporary geomembrane. 
 

I.  Vegetative Support Layer - Testing of the vegetative support layer shall consist of 
verification that overall soil thickness meets the minimum requirements.  No compaction shall be 
required beyond that sufficient for support of the vegetation. Fertilization, seeding and other 
surface applications shall be visually inspected and documented by the contractor by means of 
shipping tickets, weigh tickets, receipts, and other documentation given to the Quality Assurance 
Engineer, within 24 hours of placing the seed and stabilization measures. 
 
 

A2-5.0 CERTIFICATION 
 

A.  The Quality Assurance Engineer shall prepare a Certification Report at the 
completion of the construction and the CQA effort. The report shall document all data, findings, 
adjustments and conclusions of the CQA program and, providing conformance was attained, 
certify that the elements of the CQA Plan were all constructed in accordance with the Plans, 
Specifications and Contract Documents as well as the requirements of this CQA Plan. The 
certification shall include, as a minimum, the deliverable items shown in Item B. 
 

B. The Certification Report shall include deliverable items as follows:  
 

1. As-Built Drawing showing final conditions and any locations where the final 
construction deviated from the Plans in any material fashion.  

 
2. Documentation Package containing all Pre-Qualification and Quality Control 

test results. 
 

3. Communications Package containing all communications (i.e. Daily Reports, 
Weekly Reports, NCRs and resolution of all NCRs) and any communications 
pertaining to this Plan not specifically described herein.  

 
C.  The Certification Report shall contain the signed, dated seal of the Quality 

Assurance Engineer and the following statement:  
 

"To the best of my knowledge and belief, I _______________, a duly registered 
engineer in the State of Tennessee, do hereby affirm that all information herein is true, complete, 
and accurate."  

Appendix 2 
Construction Quality Assurance Plan 
Greeneville Class III Landfill  CQA-8 



 

 

A2-6.0 GEOSYNTHETIC CLAY LINER (GCL) QUALITY ASSURANCE 
PROCEDURES 

6.1 GENERAL 

 
1) Lines and grades shall be established using control points provided by the 

Engineer. 
 

2) Each area, upon acceptance of the subgrade, shall immediately be covered with 
the GCL. Only areas for which adequate GCL is on-site shall be accepted.  
 

3) GCL on the bottom of ponds shall be covered with eight inches of non- limestone 
gravel (well-graded, size ranging between 1/8 inch and 1 inch), as shown in the 
engineering drawings. Installation of stone shall be in accordance with the GCL 
manufacturer's instructions. Side slopes of the GCL shall be covered with 12" of 
clay soil (soil that classifies as ML or CL) and seeded. 

 
4) Construction  Inspection Procedures: 

 
a.  All delivered GCL rolls shall be visually inspected and approved by the 

Project Superintendent or the Installer’s Project Inspector prior to 
installation. Defects or damage from shipping and handling shall be 
grounds for rejection at the discretion of the Engineering Inspector.  

 
b.  As each GCL panel is being deployed, the Installer and Engineering 

Technician shall provide observation of the installation.  Observation shall 
consist of:  

 
1. Recording of each roll number and lot number as panels are deployed 

along with a general description of the location of each panel.  
 

2. Inspection of overlap.  
 

3. Visual inspection of geotextile quality, bentonite uniformity and the 
degree of hydration, if any, on the GCL. Marking of any areas as 
appropriate for repair.  

 
4. Inspection of anchoring and sealing around penetrations and 

structures.  
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6.2 GCL DELIVERY AND STORAGE 
 

A.  Packing and Shipping  
 

1. GCL shall be supplied in rolls wrapped individually in relatively 
impermeable and opaque protective covers.  

 
2.  GCL rolls shall be marked or tagged with the following information: 

a.  Manufacturer's name 
b.  Product identification  
c.  Roll number  
d.  Roll dimensions  
e.  Roll weight  

 
B.  Storage and Protection 

 
1. Provide on-site storage area for GCL rolls from time of delivery until 

installed.  
 

2. Preserve integrity and readability of GCL roll labels.  
 

6.3 SUBGRADE PREPARATION  
 

A.  The subgrade shall be prepared in a manner consistent with proper subgrade 
preparation techniques for the installation of geosynthetic materials.  

 
B.  The subgrade shall be properly compacted so as not to settle and cause excessive 

strains in the GCL or other synthetic liner materials.  
 

C.  Ensure that rutting or ravelling is not caused by installation equipment.  
 

D.  Ensure a surface free of debris, roots, or angular stones larger than 1-1/2 inch.  
 

E.  Prior to installation, ensure that the subgrade has been rolled to provide smooth 
surface.  

 

6.4 INSTALLATION 

 
A.  GCL Deployment: Handle GCL in a manner to ensure it is not damaged. At a 

minimum, comply with the following: 
 

1. On slopes, anchor the GCL securely and deploy it down the slope in a 
controlled manner.  
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2. Weight the GCL with sandbags or equivalent in the presence of wind.  

 
3. Cut GCL with a geotextile cutter (hook blade), scissors, or other approved 

device. Protect adjacent materials from potential damage due to cutting of 
GCL.  

 
4. Prevent damage to underlying layers during placement of GCL.  

 
5. During GCL deployment, do not entrap in or beneath GCL, stones, trash, 

or moisture that could damage GCL. 
 

6. Visually examine entire GCL surface. Ensure no potentially harmful 
foreign objects, such as needles, are present.  

 
7. Do not place GCL in the rain or at times of impending rain. 

 
8. Do not place GCL in areas of ponded water.  

 
9. Replace GCL that is hydrated before placement of overlying 

geomembrane or a minimum of 12-inches of approved cover soil (on stone 
layer in ponds).  

 
10. In general, only deploy GCL that can be covered during that day by 

geomembrane or approved cover soil.  
 

11. On side slopes, run to the bottom of the slope as indicated.  
 

B.  Overlaps: 
  

1. On slopes, overlap GCL to the manufacturer's match line.  
 

2. In general, no horizontal seams are allowed on side slopes.  
 

3. Overlap GCL onto low-permeability soil at least 5-feet.  
 

C.  Defects and Repairs: 
  

Repair all flaws or damaged areas by placing a patch of the same material 
extending at least 1 foot beyond the flaw or damaged area. 
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CLOSURE/POST CLOSURE PLAN 
GREENEVILLE/GREENE COUNTY 

CLASS III LANDFILL 
 

A4-1.0  GENERAL  

1.1  PERFORMANCE 
 

The operator, in accordance with Rule -0400-11-01-.04 (8), must close this facility in a 
manner that:  

a) Minimizes the need for further maintenance; 
b) Controls, minimizes, or eliminates, threats to the public health and environment.  

1.2  POST CLOSURE PERIOD  
 

In accordance with Rule -0400-11-01-.04 (8) (d), the operator must care for this facility 
parcel for a period of two (2) years after the date of final completion of closure.  

 
Due to the inert nature of the waste material, threats to the environment are minimal. The 
two year period will ensure the final cover is stable and all vegetation is permanent. 
Drainage features will be stabilized in that time frame.  

1.3  ADHERENCE TO PLAN  
 
The operator must initiate and complete closure activities and conduct post-closure care 
activities in accordance with the approved C/PC plan. 

1.4  EXPECTED YEAR OF CLOSURE 
 

The closure date is imprecise based on the anticipated annual volume of waste. However, 
the best estimate is 46 years from opening. Therefore, the projected year of closing is 
Year 2042. 

1.5 PLANNED USE  
 

The landfill will remain in a condition of open, grass-covered space during and after the 
closure/post closure period.  Access will remain controlled by fencing and natural barrier 
as it is in the present condition.  No beneficial use is planned. 

1.6  FACILITY CONTACT 
Mayor W.T. DanielsTown of Greeneville 
Telephone:  423-639-7105 
Address:  Greeneville Town Hall  

200 North College Street  
Greeneville, TN 37743  
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A4-2.0 FACILITY CLOSURE 

2.1 PARTIAL CLOSURE  
 
A. Notify the Division of Solid Waste Management at least sixty (60) days prior to 
closure of each operating area.  The operator will complete closure activities including 
grading and establishing vegetative cover in the shortest practicable time, not to exceed 
180 days after any fill areas or any portion of the fill area has achieved final grade. 

 
B. Submit plan revisions necessary to close the landfill site or operating area. Plan 
revisions will address all changes necessary due to closing the site prior to the closure 
plans in Part B of this section. Plan revisions must be compatible with active or future 
active permit areas. At a minimum, such revisions shall include the following.  

 
C. Provide any modification necessary to ensure adequate cover material on the top 
and sides of the active fill area. Grading necessary to provide permanent storm drainage 
runoff, to close or modify haul roads, and to establish long term uses or access to the 
property. 

 
D. Establish permanent drainage features (channels, culverts, swales, berms) to 
ensure adequate erosion protection, protect fill areas and minimize off-site siltation. 

 
E. Groundwater Sampling: Verify the construction of concrete pads around all well 
installations to prevent the intrusion of surface water and to provide adequate working 
space around each well. Also, provide for all-weather access to each monitoring well to 
be used for sampling. 

 
F. Final soil cover will be placed over the covered waste prior to closure. Soils for 
final cover will come from the adjacent excavations, designated stockpiles, and approved 
on-site or off-site borrow areas. 

 
The final cover shall be a minimum of 30-inches of compacted soil with a minimum of 
12-inches which shall support vegetative cover. 

 
G. Establish vegetative cover on closed portions of the landfill.  The seeding, 
mulching, and fertilizing of all disturbed areas will be performed when final grade work 
is completed. This includes the completion of all construction outlined in Steps 2, 4, & 5. 

 
H. All borrow areas and other disturbed areas (roads, temporary sediment control, 
ponds, etc.) shall be stabilized as part of the final grading. The primary road beds shall be 
stabilized to provide access to monitoring wells, inspection, and maintenance of the 
berms and covers.  

 
Drainage features such as channels and sediment control measures shall be stabilized to 
permanent features. Temporary controls will be removed, permanent channels widened, 
cleaned, and eroded areas repaired. 
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I. Groundwater Monitoring System: A groundwater monitoring system will be in 
place at the landfill. Based on the performance of this system prior to closure, additional 
wells may have to be placed or existing wells removed from the monitoring program. 
This item will be reviewed with the Division at the time of closure. All wells shall have a 
concrete pad around the riser pipe and all-weather access shall be provided. 

 
J. Certification: The landfill operator shall have a Division of Solid Waste 
Management representative and a Professional Engineer review all final construction for 
certification. 

A4-3.0  FINAL CLOSURE  
 
The Division of Solid Waste Management shall be notified at least 60 days prior to the 
anticipated closure date of the facility. The operator will complete closure activities 
including grading and establishing vegetative cover in the shortest practicable time, not to 
exceed 180 days after any fill areas or any portion of the fill area has achieved final 
grade. 

 
A. Final Cover: The entire fill area including side slopes shall receive a final cover 
consisting of 18-inches of compacted low-permeability soil (k=1.0 x 10-5 cm/sec, 
maximum) with an additional minimum of 12-inches to support vegetative cover. 
Construction of the final cover shall be in accordance with the applicable provisions of 
the Construction Quality Assurance (CQA) Plan. 

 
The first 18-inches of cover will be compacted to 98% Standard Proctor to establish a 
protective layer. For purposes of evaluating the field data, an average value of 98% 
standard proctor maximum dry density must be achieved on each lift with no single test 
in a given lift falling below 95% Standard Proctor maximum dry density. Compaction 
will be in 8-10 inch lifts using a sheepsfoot (or equivalent) roller (30,000 lb. static 
weight, minimum). The number of passes required will be based on field performance. 

 
The top 12-inches shall be topsoil or soil amended by the addition of fertilizer and lime to 
be able to support vegetative growth. This layer shall be loosely compacted with the 
spreading equipment. In order to ensure a minimum of 12 inches thickness of the 
vegetative layer, the soil shall be placed approximately 2 inches thicker than the 
minimum, after loose compaction. Seeding and mulching or matting shall immediately 
follow soil placement. 

 
B. Drainage System: The drainage system will be in operation the entire life of this 
facility. Routine inspection and maintenance should keep the channels, berms and ponds 
in good condition. 

 
During closure activities, temporary structures in established areas shall be removed. 
These include check dams, silt fences and barriers. Pipes and rip-rap shall be inspected 
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and replaced if necessary. If the inspections determine the necessity of corrective actions 
to alleviate erosion, the design changes shall be completed before completion of the 
work. All permanent channels shall be shaped to final section and grades. Permanent 
fixtures such as culverts, check dams, etc. shall be installed where indicated on the plans. 
This work must be coordinated with on-going active and/or future active fill operations.  

 
C. Vegetative Cover: The vegetative cover shall be installed immediately after 
placement of vegetation support layer on all final cover. All disturbed areas including the 
drainage system shall be seeded as soon as practicable after construction. Any closed area 
disturbed by on-going construction must be repaired as soon as feasible. 

 
Table A4-1 includes the seed mixture schedule for this facility.  Groups 1, 2 and 3 are to 
be used on all completed areas depending on time of year unless noted otherwise.  Group 
4 shall be used on all completed slopes 4H:lV or steeper.  

 
Groups 5, 6 and 7 shall be used for temporary seeding only. Conditions receiving 
temporary seeding include: winter season, temporary stockpiles, temporary berms or cut 
faces, temporary haul roads. Temporary shall mean a period of time not to exceed 180 
days.  

  
The operator may request changes in the seeding mixture or type of cover established as 
final development of the property is placed. 

 
Fertilizers and liming will be in accordance with soil testing performed at the time of 
seeding. A copy of the soil test results shall be submitted to the Division of Solid Waste 
Management.  
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TABLE A4-1 

 SEEDING SCHEDULE 

 

GROUP SEEDING DATES SEED QUANTITY 
% BY WEIGHT 

1 FEB. 1 – JUNE 1 KENTUCKY 31 FESCUE 
ENGLISH RYE 
KOREAN LESPEDEZA 

80 
5 
15 

2 JUNE 1 – AUG. 15 KENTUCKY 31 FESCUE 
ENGLISH RYE 
KOREAN LESPEDEZA 
GERMAN MILLET 

55 
20 
15 
10 

3 AUG. 15 – DEC. 1 KENTUCKY 31 FESCUE 
ENGLISH RYE 
WHITE CLOVER 

70 
20 
10 

4 FEB. 1 – DEC. 1 CROWN VETCH 
KENTUCKY 31 FESCUE 
ENGLISH RYE 

25 
70 
5 

5 JAN. 1 – MAY 1 ITALIAN RYE 
KOREAN LESPEDEZA 
SUMMER OATS 

33 
33 
34 

6 MAY 1 – JULY 1 SUDAN-SORGHUM or 
STARR-MILLET 100 

7 JULY 15 – JAN. 1 BALBOA RYE 
ITALIAN RYE 

67 
33 

 
Notes: 
1. Seed mixes in Groups 1 through 4 shall be applied at a rate of 200 lb. per acre 
2. Seed mixes in Groups 5 through 7 shall be applied at a rate of 50 lb per acre when used as 
temporary seeding, and at a rate of 20 lb per acre when used as companion planting to Groups 1 
through 4. 
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D. Closure Scheduling 
 
Notify Division of Solid Waste Management 60 days prior to closure. 
 
Review site with Division personnel and professional engineer. 
 
Cease filling operations.        Day 1  
 
Complete final cover  .       Day 60  
 
Complete installation of temporary sediment control.    Day 60  
 
Complete seeding and mulching.       Day 75  
 
Complete remedial grading and drainage work in     Day 75  
closure plan.  
 
Interim inspection of closure activities.      Day 90  
 
Notice in deed to property. Within 90 days of final     Day 90  
closure and/or prior to sale or lease of the property,  
there will be recorded, a notation on the deed to  
the property, a notice that the land has been used  
as a disposal facility.  
 
Complete repairs of many items from interim inspection.    Day 100  
 
Final inspection of closure activities.       Day 160  
 
Complete final repairs, remove temporary erosion/     Day180  
sediment control if stability is established.  
 
Begin post closure care.        Day 180  

A4-4.0  POST CLOSURE ACTIVITIES  

4.1  GROUNDWATER MONITORING & MAINTENANCE  
 

The compliance monitoring boundary shall be in accordance with Rule -0400-11-01-
.04(7)(a)2ii. That is an imaginary boundary circumscribing the three waste management 
boundaries defined at this facility. 
 

Groundwater sampling and monitoring shall continue to be performed in accordance with 
the Groundwater Monitoring Plan and any other documents which may be relevant. 
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The concrete pads around each well shall be maintained and kept repaired. Also, the 
access to all monitoring wells shall be maintained as all-weather access.  

4.2   SURFACE WATERS 
 

As part of the post closure activities, the operator will perform quarterly visual 
inspections of the facility for erosion and sedimentation for the first two (2) years. Subsequently, 
annual inspections will be held. The facility shall maintain the final contours, drainage system, 
and vegetative cover to meet the requirements of the regulations. Any degradation of these items 
will require immediate care to prevent siltation of the local streams or damage to the final cover. 
The monitoring points will be established in Moon Creek. One will be 50 feet above the spring 
being used as a sampling point. The second point shall be just prior to the creek going under the 
county road.  
 

The surface water monitoring points shall be sampled for pH, specific conductivity, 
temperature, and turbidity.  
 

The operator should also monitor off-site conditions to protect against changes to the 
surface run-off that could adversely affect this facility. No diversion or volume increase of off-
site storm water flows should be allowed.  
 

A4-5.0  POST CLOSURE PERIOD  
 

The landfill has a proposed post-closure period of 2 years (minimum). 
 

A4-6.0  POST CLOSURE CARE MAINTENANCE  
 

The following post-closure maintenance activities must be performed at the landfill for 
the post-closure period. Any work to be performed will be done by the operator or an assigned 
contractor.  
 
A. Perform a semi-annual assessment consisting of a site inspection, compilation of 

groundwater and surface water monitoring reports, and review of any complaints 
received.  

 
B. Maintain approved final contours and drainage system.  
 

Low areas will pond water thereby adding to leachate generation. All settled areas in a fill 
must be filled and a vegetative cover re-established.  

 
Surface drainage must be maintained to prevent damage to slopes and to keep surface 
water away from fill areas. Any meandering of drainage channels should be corrected. 
Also, erosion of channels or silt accumulation shall be corrected.  
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Erosion of the berms of a landfill can expose covered waste and/or allow intrusion of 
surface water. Berm slopes must be kept free of erosion and a heavy vegetative cover 
established. 

 
Care must be taken in performing corrective action on a fill area or the berms. The soils 
must be dry enough to support equipment without causing additional damage. A slope 
berm should be installed above corrected berm erosion. A drainage pipe (4"-6”) can 
temporarily be installed from the slope berm to a point below the repair work.  

 
Closed portions of this landfill may be subject to disturbance from active and future 
active operations. The operator must minimize these disturbances; however, some will 
occur.  Design of overlapping and adjacent fill areas require removal of temporary cover, 
channels, etc.  The integrity of the in-place fills will be maintained by careful 
construction practices.  

 
Ponds, channels, and other drainage/sediment control features will be maintained as part 
of active operations. When post closure requirements are more stringent as to testing, 
monitoring, and maintenance, then these requirements shall supersede normal active fill 
operations.  

 
C. Maintain vegetative cover. 
 

The primary protection of the berms and final cover is the vegetative cover. It is 
imperative that this cover be repaired if damaged or diseased. All previously described 
maintenance to the final contours and drainage system will require the re-establishment 
of vegetative cover.  

 
D. Maintain groundwater monitoring system. 
 

All test wells shall be maintained in a satisfactory manner to protect the integrity of water 
samples. This includes the piping and the grounds adjacent to the well. Access shall be 
preserved to the well sites. 

 
E. Maintain sediment control pond 
 

The sediment control pond will need to be cleaned of accumulated deposits in order to 
maintain capacity. The pond design allows for 60% of constructed capacity to be filled 
prior to cleaning. As shown on the pond details, a protective gravel layer is present and 
will be identifiable during excavation. 
 

A4-7.0 CLOSURE AND POST-CLOSURE CARE COSTS 

A. Closure Costs 

The original estimate for the cost of closure construction was $78,351.  That estimate has 
been updated annually for inflation as required by the financial assurance regulations.  
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The 2014 value of the original estimate is $203,362.  To accommodate the anticipated 
extension of the life expectancy of the landfill and changes in material quantities needed 
for the revised closure grade, the closure construction estimate has been revised in current 
dollar figures). 

B. Post-Closure Care Costs 

Table A4-B presents the Post-Closure Care Cost estimate, based on the original estimate 
and inflated to the year 2014. The cost for the two-year post-closure period is $11,171.23. 
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INSERT COST ESTIMATE WORKSHEETS HERE 
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