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1.0 Description and Responsibilities 
1.1 Introduction 

 1.1.1  This Manual outlines processes and proper procedures for the operation of the McGuire Nuclear 

Station (MNS) Landfill #2, North Carolina Permit Number 6004 INDUS.  This Manual is designed to 

assist personnel in performing various tasks assigned to them associated with landfill operations. 

  1.1.2 This is a working document and will be updated when necessary.  

1.2 Description 
  1.2.1 General 

    The landfill site is located off Highway 73 in Huntersville, North Carolina.  The access road is located 

across from the McGuire Nuclear Station entrance.  The landfill footprint is approximately five (5) 

acres.  The general function of the landfill is to contain sanitary, demolition, and other special wastes 

listed in Tables 2.1 and 2.2, and allow any leaching of wastes from the landfill to be monitored via a 

leachate collection system prior to discharging to a chemical treatment pond. 

    The MNS Landfill #2  has an expected useful life of  approximately fifteen years (as of the date of 

this manual) based on the following  annual volumes of waste  disposal in the landfill: 

• Dewatered, non-hazardous sludge:  600 cubic yards 

• Non-hazardous wastes from petroleum spills and other releases:  3,700 cubic yards 

• Construction debris, asbestos and normal trash:  800 cubic yards 

• Non-hazardous obsolete, expired chemicals:  30 cubic yards 

   1.2.2 Landfill Proper 

    1.2.2.1 The landfill proper consists of approximately a five acre footprint.  The  landfill is lined with 

a high density polyethylene (HDPE) 60 mil liner.  A layer of crushed gravel and sand 

compose a drainage blanket for the bottom and the side slopes of the landfill.  Protecting the 

drainage blanket is a 16 oz. geotextile filter fabric that lies between the drainage blanket and 

one foot of operational cover. 

    1.2.2.2 The landfill is divided into four sub cells which function as independent disposal cells.  Each 

cell is contained by a clay divider berm at the lowermost end of each basin   

    1.2.2.3 Inside each clay berm is a HDPE water stop which is fused to the liner to provide additional 

protection against contaminated leachate infiltration. 

   1.2.3 Leachate Collection System 

    1.2.3.1 The leachate collection system is designed to collect rainwater that falls directly onto the 

active landfill cell and other liquids which may percolate through the waste material.  The 

rainfall and leachate collected in the landfill are routed to the leachate collection pond.  To 

prevent runoff from large rainfall events from overflowing the leachate collection pond, flow 
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into the pond is controlled by throttling the valve in the leachate collection line. 

    1.2.3.2 From the leachate collection pond, the leachate is pumped to the Initial Holdup Pond at 

MNS, where it is included in the wastewater treatment process. 

    1.2.3.3 HDPE manholes separate each sub-cell of the leachate collection system within the landfill 

basin. 

1.3 Responsibilities 
1.3.1       The  Manager of Landfill Operations for the McGuire Landfill is responsible for environmental 

compliance and operation (including but not limited to waste collection, erosion control, maintenance, 

and land management) and interfacing with Corporate Environmental Services support groups and 

regulatory agencies.  The Manager of Landfill Operations will also provide up-to-date landfill 

regulatory information to other responsible groups and ensure adequate training for all landfill 

personnel is provided.  The Manager of Landfill Operations will conduct monthly landfill inspections 

and document all remedial actions. 

   1.3.2 Corporate Environmental Services, Waste Programs (CESWP) is responsible for obtaining all needed 

permits,  waste approvals and acting as an interface with regulatory agencies.  Additionally, CESWP 

shall prepare  required reports and permit renewals for submission to the state by Environmental 

Services, Nuclear Environmental Field Support (NEFS) personnel.  CESWP  will also interface with 

MNS Radiation Protection (RP) to obtain any regulatory approvals needed for low-level radioactive 

waste disposal in the Landfill.  Submittal of reports associated with low-level radioactive waste will 

be submitted  by NEFS following review and signature by the MNS Station  Manager.  Corporate 

Environmental Services, NPDES Compliance is responsible for entering MNS’s non-hazardous 

waste shipments into the e-TRAC Waste Module. 

   1.3.3 Upper Catawba Hydro Maintenance is the current Operator for the McGuire Landfill and is 

responsible for all erosion control, grass mowing, land management, maintenance activities (including 

road maintenance), and waste collection as directed by the Manager of Landfill Operations for the 

McGuire Landfill.  Upper Catawba Hydro Maintenance is also responsible for providing heavy 

equipment operators to conduct covering operations on an as needed basis. 

   1.3.4 Real Estate Services is responsible for providing the proper individuals to perform surveying at the 

landfill during the second quarter of each year to determine the waste capacity of the landfill.  

Surveying is also required during asbestos or sludge disposal.  Additional surveying may  be required 

as deemed necessary by CESWP or the McGuire Landfill Manager.  

   1.3.5 Environmental Support Services, Environmental Monitoring and the Analytical Lab is responsible for 

the collection and analysis of groundwater, surface water, and leachate samples.  These samples must 

be analyzed for parameters listed in the operating permit.  Results and recommendations from the 

sampling activities must be reported to the state or  other  appropriate regulatory agencies. CESWP is 
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also responsible for the development of any additional monitoring wells that may be necessary and  

providing updates as necessary to the Groundwater Sampling and Analysis Plan and the Post-Closure 

Groundwater Monitoring Plans. 

   1.3.6 MNS Radiation Protection (RP) is responsible for providing radiological surveys of all low-level 

radioactive   waste material. 

   1.3.7 MNS Chemistry is responsible for adequately treating all leachate from the leachate collection system 

to meet the NPDES permit requirements through the plants Waste Collection (WC) System. 

   1.3.8 MNS Health & Safety is responsible for ensuring safe practices are employed in the operation and 

maintenance of the landfill.  Other groups shall involve them as necessary and appropriate for 

operations, maintenance, training, sampling, and other activities to ensure compliance with various 

OSHA requirements. 

   1.3.9 MNS Security is responsible for ensuring overall security of the landfill.  Security will not allow 

unauthorized personnel to enter the landfill without prior approval from the McGuire Manager of 

Landfill Operations or Landfill Operator.  Security will include the landfill in their routine rounds at 

least once per shift.  If anything appears out of the ordinary, they will immediately report the incident 

to the McGuire Manager of Landfill Operations. 

    Security will also inspect the level in the leachate collection pond during their rounds.  If the level is 

above the high level mark, the McGuire Manager of Landfill Operations will be immediately notified.  
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2.0   Waste Collection 
2.1 Waste Acceptance 
 2.1.1 Before any waste can be disposed in the landfill, it must be approved by Corporate Environmental 

Services, Waste Programs and/or MNS Manager of Landfill Operations. Wastes acceptable for 

disposal in the landfill are listed in Table 2.1.  Non-hazardous waste listed in Table 2.2 will not be 

routinely disposed in the landfill but can be disposed of in the landfill if needed. 

 2.1.2 Other wastes, such as, asbestos, sludges, and demolition debris may be disposed of in the  landfill.  

No liquid waste shall be disposed in the landfill. 

 2.1.3 The removal of waste from the landfill is prohibited unless the landfill manager approves and the 

removal is not performed on the working face.   

2.2 Weighing Waste 
  2.2.1 Truck scales have been installed at the MNS Site Garage for the purpose of weighing all waste before 

disposal in the landfill. 

  2.2.2 On or before August 1 each year a  report shall be submitted  to the State, for the amount and type of 

solid waste disposed in the landfill the previous year beginning July 1 and ending June 30.  A copy of 

the report shall also be submitted to Mecklenburg County Environmental Protection. 

2.3 Transportation 
  Precautions must be taken to prevent spillage, leakage, or blowing of waste during transport and burial.  If 

wind- blown waste is discovered, it shall be picked up immediately. 

2.4 Disposal 
  2.4.1 The loaded truck must enter the landfill basin from the ramp.  All drivers must use extreme caution 

due to the steepness of the ramp.  Waste materials shall be placed against the active working face of 

the active cell in such a manner as to take the least amount of space.. 

   2.4.2 As the waste is being removed from the truck, it should be closely inspected by appropriate landfill 

personnel or the Transporter to ensure no un-acceptable waste are disposed  in the landfill.  Should 

any un-acceptable waste be identified in a shipment, it shall be removed from the shipment and 

properly disposed elsewhere.   

  2.4.3 No waste shall be placed in standing water.  Excessive surface water at the working face creates 

difficulties for maneuvering equipment and prevents the operator from achieving maximum 

compaction of waste.   
 

2.5 Asbestos Disposal 
  Asbestos containing materials may be disposed of in the landfill.  Asbestos must be packaged in accordance 

with 40 CFR 61, and shall be disposed of separately and apart from the working area. 
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   2.5.1 Transportation 

    In N.C., an Asbestos Waste Manifest must accompany each truckload of asbestos.  The manifest must 

be signed by the Landfill Operator.  These completed forms must be forwarded to MNS Nuclear 

Environmental Field Support to be retained on file and routed accordingly. 

   2.5.2  Waste Disposal 

    2.5.2.1 If any amount of asbestos waste is received for disposal that is improperly enclosed, 

uncovered, not double bagged, or mislabeled, immediately inform the MNS Manager of 

Landfill Operations.  Do not unload the truck. 

    2.5.2.2 The bags of asbestos must be placed together in the active landfill cell.  Immediately after 

unloading the asbestos, it must be covered with six inches of soil in a manner so that the 

asbestos does not become airborne. 

    2.5.2.3 The Manager of Landfill Operations must arrange surveying of the disposal so that burial 

coordinates are recorded.  This record shall include the station coordinates and elevations.  

These records shall be forwarded to MNS Nuclear Environmental Field Support for file 

retention. 

2.6 Sludge Disposal 
 2.6.1 Dewatered sludge can be disposed in the landfill.  This sludge may be slightly radioactive.  

Laboratory analysis of the sludge must be conducted prior to disposal into the landfill. 

 2.6.2 Low-level radioactive waste must have written approval from the North Carolina Department of 

Environment and Natural Resources (DENR), Division of Radioactive Protection prior to disposal in 

the landfill.  The radioactive materials must then be disposed in accordance with the applicable permit 

and the current radioactive materials license. 

 2.6.3 The exact disposal location will be determined by the Manager of Landfill Operations.  Before 

placement of the sludge into the landfill, a radiological survey will be performed by MNS Radiation 

Protection.  After placing the dewatered sludge in the landfill, it must be covered with six inches of 

daily cover material.  Ultimately, this sludge must possess a total of two feet of cover soil, including 

final cover.  The final closure cap will satisfy this cover requirement. 

2.7 Empty Container Disposal 
  2.7.1 All containers must be emptied as much as possible prior to disposal in the landfill.  No "free liquids" 

or any liquids that can be poured can be placed in the landfill.  All liquid materials must be removed 

from the container using the practices commonly employed to remove materials from that type of 

container, e.g., pouring, pumping, and aspirating.   

  2.7.2 All pesticide and herbicide containers must be triple rinsed, or as directed on the pesticide/herbicide 

container label, before they are discarded  

  2.7.3 Fifty-five gallon drums that are still in good condition will be collected and shipped to a drum re-

conditioner.  Any drums that cannot be recycled or disposed of as scrap metal, must be labeled 
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"empty" before being transporting to the landfill.  Once they are located at the landfill, each drum 

must be crushed before placing it in the active cell.  Then the crushed drum can be buried with the rest 

of the waste.   

2.8 Petroleum Product Clean-Up Residue Disposal 
  2.8.1 Oil contaminated materials, such as oil contaminated soil, oil pads and booms, and oil absorbent 

material, can be disposed in the landfill.  Materials contaminated with oil and diesel fuel which do not 

contain any free liquids may also be disposed in the landfill. 

  2.8.2 Petroleum product spill clean-up residues can be treated as loose materials and used to fill voids 

between other wastes.  Oil contaminated soil has been approved for use as alternate daily cover as 

described in Section 3.3. 

  2.8.3 Spill clean-up residues other than oil or diesel must be evaluated by MNS Manager of Landfill 

Operations  and/or Corporate Environmental Services, Waste Programs before being disposed in the 

landfill. 

2.9 Spill Cleanup Residue other than petroleum.  
  Non-hazardous spill cleanup material; such as, from acid, base, and glycol spills must be  approved by MNS 

Nuclear Environmental Field Support and/or Corporate Environmental Services, Waste Programs before being 

disposed of in the landfill.   

2.10 Fish Waste 
  Periodic disposal of fish waste may occur with approval from the MNS Manager of Landfill Operations.  Fish 

waste shall be covered the same day as disposed.  

2.11 Insulation (Non-Asbestos) 
  All non-hazardous, non-asbestos insulation destined for disposal in the landfill must be approved by  the MNS 

Manager of Landfill Operations and/or Corporate Environmental Services, Waste Programs. 

2.12 Surplus Chemical Product Disposal 
  All non-hazardous excess, obsolete, or expired (surplus) chemical products destined for disposal in the landfill 

must have the approval of MNS Manager of Landfill Operations and/or Corporate Environmental Services, 

Waste Programs.  .  Generally, non-hazardous chemicals are limited to: activated carbon, desiccant, grout, 

salts, resins, sandblast material, and diatomaceous earth 
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Table 2.1 

WASTES PERMITTED FOR MNS LANDFILL #2 DISPOSAL 
 

  

0001 - Oil Spill Cleanup Material for Disposal 
0002 - Oil Spill Clean Dirt for Cover 
0003 - Acid Spill Cleanup Material 
0004 - Activated Carbon 
0005 - Asbestos  - Non-Friable (MNS Only) 
0006 - Base Spill Cleanup Material 
0007 - Containment Materials 
0008 - Desiccant (Used-Unused) 
0009 - Diesel Fuel Cleanup Material 
0010 - Resins (non-hazardous solid) 
0011 - Non-Hazardous Gasoline Spill Cleanup Material 
0012 - Grout - Mortar (Unused) 
0013 - Insulation 
0014 - Non-Hazardous Antifreeze Spill Cleanup Material 
0015 - Non-Haz Salts (outdated products) 
0016 - Paper Filters (Air, oil, parts washer, bag) 
0017 - Paper Waste 
0018 - Sandblast Material (Used-Unused) 
0019 - Sludges (solidified) 
0020 - Diatomaceous Earth 
0021 - Asbestos  - Friable (MNS Only) 
0022 - Mud, Grease, Clam Shells 
0023 - Dead Fish 
0024 - Boric Acid 
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Table 2.2  

WASTES NOT TO BE ROUTINELY DISPOSED  

BUT ALLOWED IN MNS LANDFILL #2 
 

  TYPE      COMMENTS 

 Non-treated Wood     Demolition Landfill 

 Metal       Scrap Metal Recycle Dealer 

 Concrete/Brick (used as road bed)    Demolition Landfill/Beneficial Fill 

 Asphalt  (used as road bed)     Recycle/Beneficial Fill 

 Yard Waste      Composting 

 Land Clearing Debris     Demolition Landfill/Compost 

 Cardboard      Recycle 

 Office paper      Recycle 

 Sawdust       Recycle 

 Empty Containers      Metal Recycling / Reconditioned 
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3.0   Landfill Operation 
 

3.1 General 
  This section describes the normal day-to-day operation of the MNS Landfill #2. 

  3.1.1 The operations described in this section will not supersede the N.C. Solid Waste Management Rules, 

15A NCAC 13B, nor N.C. Permit Number 6004 INDUS.  Landfill operation and maintenance 

activities shall be carried out in such a manner as not to have any adverse effects upon the landfill 

proper, nor the environment outside the landfill. 

  3.1.2 Safe working practices must be used at all times during operation, maintenance, monitoring or any 

other activities.  The MNS Health & Safety group should be contacted concerning safe working 

practices or any unusual conditions. 

  3.1.3 Blowing paper and other debris must be controlled.  All wind-blown trash must be collected and 

buried immediately.  Previously landfilled wastes that have been uncovered must be recovered with 

suitable cover by the end of the working day on which it was discovered.  In general, conditions must 

not be maintained that promote the habitation and production of insects or rodents. 

  3.1.4 Dust control measures will be implemented when necessary and will include at a minimum watering 

of dusty roads and exposed work areas. The landfill surface does not typically generate dust.  

Additionally, final cover will be vegetated as soon as is practical in order to minimize the blowing of 

dust on-site. 

  3.1.5 Litter, odors, and vectors are not anticipated to be a concern at the MNS No. 2 Landfill.  The waste 

placed in the landfill does not attract vectors, and windblown material is not anticipated to be a 

problem.  Odors have not typically been a problem at the MNS No. 2 landfill. 

  3.1.6 No open burning shall be permitted at the MNS Landfill # 2.  If a fire occurs at the landfill, call the 

Site Emergency Number (980-875-4911).  Equipment and stockpiled soil shall be provided to control 

accidental fires.  MNS will notify the local fire department, which will be immediately dispatched to 

assist with fire control.  Any fire that occurs at the landfill shall be reported to the state within 24 

hours and a written notification will be submitted within 15 days. 

 

3.2 Access and Security 
 3.2.1 The entire landfill site is enclosed with a six foot high chain-linked fence, with three strands of barbed 

wire.  All gates must remain locked at all times except during operation, maintenance, monitoring and 

other necessary activities. 

 3.2.2 The warning signs, located on each gate must remain in good condition at all times.  "No 

Trespassing" signs which are located along the fence perimeter must also remain in good condition. 

 Access to the landfill is limited to authorized, personnel only.  Those persons include the Manager of 

Landfill Operations, operators, maintenance personnel, monitoring personnel, and environmental 
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protection staff.  Others may be granted access to the landfill, if accompanied by authorized persons. 

3.2.3 A sign providing the landfill permit number is posted at the site entrance and shall be maintained in 

good condition.  Edge-of-waste markers are installed to delineate the edge of waste. These markers 

shall be maintained in good condition and remain visible at all times. 
 

3.3 Daily Cover 
  3.3.1 Waste materials shall be placed against the active working face of the active cell in such a manner as 

to take the least amount of space as directed by the Landfill Operator.  The waste shall be restricted to 

the smallest area feasible and compacted as densely as practical using the landfill heavy equipment.  

Each day during operation, all waste must be covered with at least six (6) inches of soil and 

compacted.  The slope of the waste must not exceed 3:1 ratio.  It is very important not to use more 

than 6 inches of daily cover to conserve valuable landfill space. 

  3.3.2 In lieu of soil, two types of alternate daily cover have been approved and may be utilized:  oil 

contaminated soil and a TYPAR blanket.  The Landfill Operator will ensure that the oil contaminated 

soil contains no free liquids.  The Landfill Operator will also ensure that no ignition sources are in 

close proximity to the oil contaminated soil.   All oil contaminated soil that is used for cover will be 

properly staged while awaiting use.   

  3.3.3 The TYPAR blanket may be used as temporary cover.  The use of the TYPAR blanket is not allowed 

to cover asbestos.  The TYPAR blanket is to be secured to prevent the uncovering of the material in 

the landfill.  The blanket shall be secured by placing weights or sandbags on top of the blanket.  No 

solid waste shall be placed on top of the TYPAR blanket.  Prior to adding more material to the 

landfill for disposal, the TYPAR blanket shall be pulled back to prevent inadvertent tearing.  The 

Landfill Manager will inspect the TYPAR blanket for tears on a monthly basis and will initiate 

procurement of a new blanket as needed. 

  3.3.4 "Special" wastes, such as asbestos and sludge must be covered daily once it is placed in the landfill.   

  3.3.5 The equipment operators must inspect each cell riser pipe to ensure proper operation monthly 

  3.3.6 No equipment shall be driven directly on the geotextile fabric.  At all times there should be a 

minimum of twelve (12) inches of operational cover on top of the geotextile fabric.  The Landfill 

Operator should be contacted in the event of erosion problems inside the landfill. 

  3.3.7 Areas that have reached final waste grades or are not utilized for 12 months or more must be covered 

with at least one (1) foot of intermediate cover.   

  3.3.8 Covered areas shall be adequately sloped such that surface water is diverted from the operational area 

in a controlled manner.  In addition, soil cover shall be uniformly graded and compacted to prevent 

the formation of erosion channels.  In the event that erosion channels do form, the cover should be 

promptly repaired.   
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4.0   System Maintenance 
 To ensure proper operation of the landfill, a considerable amount of preventive maintenance is required.  The Landfill 

Operator will ensure the necessary maintenance is conducted in a timely fashion.  The Landfill Operator must also 

ensure that only qualified personnel conduct these maintenance activities. 

4.1 Leachate Collection System 
 The following maintenance activities shall be performed:  

   4.1.1 Pumps (2) 

    The pumps must be inspected monthly and be properly maintained so ensure safe operation. 

   4.1.2 Clean Out of Leachate Lines 

    The leachate lines shall be video inspected at least once every five years to the extent practical.   

Flushing of the leachate lines shall occur as necessary to allow for proper function of the system. 

   4.1.3 Operation of Leachate Valve 

    The leachate collection system shut off valve is located near the leachate pond.  This valve must be 

positioned open during routine operations and be closed only for emergency repairs to the leachate 

collection system.   

4.2 Leachate Pond Pumps 
  A monthly inspection of the control panels and operating parameters of the leachate pond pumps must be 

performed to ensure proper operation.   

4.3 Leachate Pond Pump Seal System 
 A monthly inspection of the water system valves in the pump house and pumps alarm system must be 

performed to ensure proper operation. 

4.4 Alarm System 
 A monthly inspection of the alarms at the landfill must be performed to ensure proper operation. 

     Please refer to the ATTACHMENT 1 for a copy of the Monthly Inspection Sheet. 
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5.0   General Site Maintenance 
 To ensure proper operation of the landfill, general site maintenance will be required.  The MNS Manager of Landfill 

Operations will ensure that all maintenance activities are completed as necessary and in a timely fashion.  The Manager 

of Landfill Operations must also ensure that only qualified personnel conduct these maintenance activities. 

5.1 Landfill Access Ramp 
  To maintain vehicle access inside the landfill for unloading waste, the access ramp must be maintained to 

permit access to the landfill in all weather conditions. 

  Extreme caution must be observed due to the slope of the access road. 

5.2 Sediment Basins (3) 
 All sediment basins must be inspected monthly.  When the basins become 50% filled with sediment, they must 

be cleaned out, stone replaced and new vegetation seeded. 

5.3 Erosion Control 
   5.3.1 Diversion Control Ditches 

    The landfill site has diversion ditches to control erosion from the stockpile areas and around the 

landfill.  The diversion ditches must be inspected monthly and repaired as necessary. 

   5.3.2 Creek Crossing 

    The landfill entrance road crosses a creek.  This crossing must be maintained to prevent erosion, and 

must be inspected monthly. 

5.4 Ground Cover Maintenance 
  5.4.1 Adequate ground cover must be maintained along the entrance road and inside the landfill basin to 

prevent erosion.  The grass must be mowed at least once per month during the active growing season 

so that erosion can be easily detected and corrected as soon as possible. 

  5.4.2 A monthly inspection of the site is required to prevent and detect any erosion problems.  Any 

problems found must be repaired as soon as possible. 

  5.4.3 Ground cover and roadway maintenance will be performed by the Landfill Operator or under his 

direction. 

    5.4.3.1 Mowing 

    The landfill site grass will be mowed as necessary. 

    5.4.3.2 Fertilizer and Lime Program 

    A semi-annual fertilizer and lime program is necessary to provide the adequate soil nutrients 

to maintain the grass.  The Landfill Operators will make the necessary arrangements for the 

fertilizer and lime application.  Fertilizer and lime shall not be applied within 20 feet of the 

groundwater monitoring wells.   

    5.4.3.3 Watering 

    The grass will be watered as needed. 
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    5.4.3.4 Pesticide Applications 

    Prior to any pesticide/herbicide application, the MNS Manager of Landfill Operations must 

be notified.  Pesticides shall not be applied within 20 feet of the groundwater monitoring 

wells. 

5.5 Security Fence 
  5.5.1 The landfill basin, leachate pond, sedimentation ponds, and operational cover material is completely 

surrounded by a six feet high chain linked fence with three strains of barbed wire.  The fence provides 

access with five double vehicle gates and one personnel gate.  All gates must remain locked, except 

when work is being performed. 

  5.5.2 TRANSCO Pipe Company must have access to their right-of-way pipeline, by using a multiple 

locking system with Duke Energy locks. 

  5.5.3 "No Trespassing" and the landfill information signs must be maintained on the fence.   

  5.5.4 A monthly inspection is required to ensure the integrity of the fence.  This inspection must also 

include the appropriate signage. 

5.6 Roadways 
 5.6.1 The landfill entrance road and roads to the groundwater monitoring wells must be maintained. 

 5.6.2 The grass along the entrance must also be maintained in the same manner as the basin grass, including 

a fertilizer and lime program. 

 5.6.3 A monthly inspection of culverts, ditches, etc., is required and any problems shall be repaired. 
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6.0   Groundwater Sampling and Analysis Plan 
 All groundwater monitoring and sampling will be performed in accordance with the approved groundwater sampling 

and analysis plan. 
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7.0   Inspections 
7.1 To ensure proper operation and maintenance, a monthly inspection will be conducted and documented by the 

Landfill Operator.  Please see Attachment 1 for the Monthly Inspection Sheet. 

7.2 Mecklenburg County Environmental Protection conducts periodic inspections of the landfill.  The Manager of 

Landfill Operations or Landfill Operator must accompany any inspector(s) during inspections.   
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8.0   Closure Plan 
8.1 Closure/Post Closure 
 Closure on the MNS landfill will be performed in accordance with the approved landfill closure and post 

closure care plans. 
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9.0   Required Regulatory Submittals 

  

 
 

 
Submittal 

 
Requiremen

t 

Reporting/Action 
Frequency 

Groundwater 
Monitoring Reports 

Maintain a record of all monitoring events and analytical data in 
accordance with the Groundwater Monitoring Program. Reports of 
the analytical data for each water quality monitoring sampling 
event shall be submitted to DENR Division of Waste Management 
(DWM) in a timely manner. 

Semiannually 

Annual Landfill 
Report 

Tons of waste received and disposed of in the landfill shall be 
reported to the DWM and to all counties from which 
waste was accepted on forms prescribed by the DWM. Refer to the 
Permit to Operate for annual reporting requirement information. 

Annually 
 

Must submit no later 
than August 1 each 
year 

10-Year Waste 
Management Plan 

Per North Carolina G.S. 130A-309.09D (c), a 10-year waste 
management plan shall be developed for this landfill. The plan shall 
be updated at least every three years. 

10-year plan 
updated every 3 
years 
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ATTACHMENT I 
MCGUIRE LINED LANDFILL / MONTHLY INSPECTION SHEET 

 

Inspector’s Name:  ________________________________________________________ 

 

Date / Time:   _________________ 

 

1.  Access 

a.  Access Road:   Graded, No Significant Erosion    ________ 

b.  Access Road Ditches:  Mowed, No Significant Erosion   ________ 

c.  Creek Crossing:   Unobstructed, Mowed, No Significant Erosion  ________ 

 

2. Leachate Pond 

a.  Access Road:   Graded, No Significant Erosion    ________ 

b.  Gate Access:   Locked and Secure     ________ 

c.  Pond Level:   Below Stand Pipe Level     ________ 

d.  Liner Integrity:   Secure and Free of Cracks    ________ 

e.  Life Preserver:   Present, Good Condition    ________ 

f.  Information Signs:  DANGER, AUTHORIZED PERSONNEL ONLY  

   In Place and In Good Condition    ________ 

g.  Leachate Inlet:   Caps In Place      ________ 

 

3.  Main Entrance 

a.  Gate Access:   Locked and Secure     ________ 

b.  Access Road:   Graded, No Significant Erosion    ________ 

c.  Sediment Basin #2: Level        ________ 

    Erosion       ________ 

    Overflow Clear      ________ 

    General Appearance     ________ 

d.  Landfill Access Ramp:   Access in Good Condition   ________ 

e.  Daily Cover: 6” Minimum      ________ 

   No Standing Water     ________ 

   Free of Blowing Trash     ________ 
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f.  Alternate Cover: TYPAR Blanket Intact, Weighted   ________ 

   Oily Soil - No Free Liquids    ________ 

   No Ignition Sources     ________ 

   Cleanout Pipes:  Free of Debris    ________ 

g.  Cell Berms:  Trash Below Berm      ________ 

    No Significant Erosion and Grassed   ________ 

4.  Basin 

a.  Cell 1 Active   /  Closed   General Appearance  ________ 

b.  Cell 2 Active   /  Closed   General Appearance  ________ 

c.  Cell 3 Active   /  Closed   General Appearance  ________ 

d.  Cell 4 Active   /  Closed   General Appearance  ________ 

        

5. Manways (When Applicable) 

a.  Covers: In Place and Secure      ________ 

b.  Piping: Free of Leaks       ________ 

Note:  #4 IS CONFINED SPACE ENTRY 

 

6. Sprinkler System:  Operational       ________ 

 

7. Sediment Basin #1:  Drainage Pipe       ________ 

   Free of Debris       ________ 

   Level         ________ 

   Erosion        ________ 

   Overflow Clear       ________ 

   General Appearance      ________ 

 

8. Fencing:    Integrity       ________ 

 

9. Signs:    In Place & Good Condition     ________ 

 

10. Soil Storage Area:  Erosion       ________ 

   Grassed        ________ 
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11. Sediment Basin #3:  Level        ________ 

   Erosion        ________ 

   Overflow Clear       ________ 

   General Appearance      ________ 

 

12.  Edge of Waste Markers:    Visible    ________ 

       In Good Condition  ________ 

 

Comments: 

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________ 

 

Corrective Actions: ____________________________________________________________________ 

 

Signature: ____________________________________________________________________________ 
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ATTACHMENT II 
McGuire Landfill Waste Management Guidelines 

NOTE:   

If your waste matches one of MNS Landfill standard profiles, go to Section B. 

 

Section A.  Waste Not Previously Approved: 
 

1. The waste generator/shipper: 

• Determines the material cannot be re-used, recycled or disposed as construction/demolition 

waste. 

• Submits the on-line MNS Solid Waste Approval / Disposal Form (Profile)  or 

 ATTACHMENT III or provides information through emails and phone calls, including, if 

available: 

⇒ SDS 

⇒ Chemical Fact sheets 

⇒ TCLP or other analytical data 

• Submits requests to Corporate Environmental Services, Waste Programs.  

2.   Corporate Environmental Services, Waste Programs: 

• Reviews the Solid Waste Disposal Form (profile) and evaluates the material using  the following 

criteria: 

⇒ Is the material Hazardous? 

⇒ Does it contain free liquid? 

⇒ Will it affect leachate? 

⇒ Is it acceptable for MNS landfill? 

⇒ Is MNS landfill the lowest cost option for the generator? 

⇒ CESWP informs the generator whether or not the waste is approved for MNS Landfill 

disposal. 

⇒ If not approved, CESWP  obtains approval for alternate disposal method. 

https://wsp.duke-energy.com/sites/ENVRes/MNS%20Landfill/MNS%20TEST/Forms/AllItems.aspx
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Section B.  Approved Waste: 
 

⇒ The waste generator/shipper: 

• Identifies the MNS Landfill profile number. 

• Completes the non-hazardous waste manifest form (ATTACHMENT IV) or on-line form and 

ensures that the manifest accompanies the shipment to the Toddville Facility or directly to 

the MNS Landfill.  

• Ensure the container contents are described on the container. 

• Indicate on the container that the material is to be disposed of in the MNS Landfill. 

• Mark the container as Non-Hazardous. 

⇒ Waste / Manifest received at the Toddville Facility 

• Toddville Waste Operator verifies that the non-hazardous waste manifest and materials 

match. 

• Toddville Waste Operator  loads non-hazardous waste in Toddville’s secure roll-off 

container in a timely manner. 

• Toddville Waste Operator ensures all non-hazardous manifests accompany the McGuire 

Landfill  bound roll-off container. 

⇒ Corporate Environmental Services, NPDES Programs Support Personnel: 

• Enters non-hazardous waste shipments into the eTRAC Waste Module.  

Section C:  Specific Waste Streams 
 

Oily Soil from Spill Crews: 

 

⇒ Oil Spill Crew 

• Inspects load to ensure all waste is acceptable 

• separates clean soil from oil pads 

• Completes the MNS Landfill Non-Hazardous Waste  Manifest, ATTACHMENT IV 

• Transports to MNS landfill 

• Places absorbent material and trash under cover 

• Places any clean soil in cover soil pile 

• Places soil with debris into waste area 
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• Ensures gate is locked 

• Places completed manifest in Manifest Drop Box next to the scales at the McGuire 

 Garage 

⇒ Corporate Environmental Services, NPDES Programs Support Personnel: 

• Enters non-hazardous waste shipments into the eTRAC Waste Module.  
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ATTACHMENT III 
 
 

MNS Landfill Profile Request          

https://team.duke-energy.com/sites/ENVRes/MNS%20Landfill/MNS%20TEST/MNS%20Landfill%20Profile%20Request.docm
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ATTACHMENT IV 
McGuire Site Landfill #2 
Permit # 6004 INDUS 

NON-HAZARDOUS WASTE MANIFEST 
 
***NOTE:  Please submit a separate manifest for multiple addresses if 

loads are in different counties.*** 
 
SUBMITTED BY:_________________     SECTION/DEPT: __________________ 
 
PHONE NUMBER:______________________    FACILITY:__________________     
 
 

DESCRIPTION OF 
WASTE 

PROFILE      
NUMBER 

NET            
 WEIGHT 

CONTAINER       
TYPE* 

    
  

      
  

    

    

    

    

     *Dump truck, drum, bag, etc. 
 
 
________________________________       ____________________________________             _____________________ 
NAME (Driver’s Name)                                 SIGNATURE                                       DELIVERY DATE 

 
 

LOCATION NAME:_____________________________________________________ 
 
STREET ADDRESS:___________________________________________________ 

 
CITY AND STATE:_____________________________________________________ 

 
COUNTY:____________________________________________________________ 
 
COMMENTS:_________________________________________________________ 

   ___________________________________________________________________    
 

 
MANIFEST MUST BE FILLED OUT COMPLETELY BEFORE 

DISPOSAL
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Material to be 
disposed 

Can the 
material be used or 

recycled? 

Is this 
construction/ 

demolition (C&D) 
material? 

Submit a MNS Solid 
Waste Approval Form 

(Profile) 

Corporate Environmental 
Services, Waste Programs 

reviews the solid waste Profile 
Hazardous? 
Contain free liquid? 
Affect leachate? 

  Include: 
-  SDS 
- TCLP 
- Chemical Facts sheet 
- Other analyses 

Is MNS 
Landfill the lowest 
cost option for the 

generator? 

 
Initiate disposal at a 

commercial landfill 
or other appropriate 

disposal outlet. 

Is the waste 
acceptable for 
MNS landfill? 

Corporate Env. Services, 
Waste Programs 

approves waste stream 
and informs the 

generator 

Yes Use or recycle 

No 

Yes Dispose of as C&D 

No 

No 

Yes 

Yes 

No 

Has the material 
been previously 

approved ? 

No 

NPDES Compliance 
enters shipment 
information into e-TRAC 

Contact Corporate 
Environmental 

Services, Waste 
Programs 

Yes 

MNS Landfill Flowchart 
  

Complete MNS 
Non-Haz Manifest 
and ships waste to 

Toddville or 
directly to the MNS 

Landfill 

https://wsp.duke-energy.com/sites/ENVRes/MNS%20Landfill/MNS%20TEST/Forms/AllItems.aspx
https://wsp.duke-energy.com/sites/ENVRes/MNS%20Landfill/MNS%20TEST/Forms/AllItems.aspx
https://wsp.duke-energy.com/sites/ENVRes/MNS%20Landfill/MNS%20TEST/Forms/AllItems.aspx
https://wsp.duke-energy.com/sites/ENVRes/MNS%20Landfill/MNS%20Landfill%20Profiles/Forms/AllItems.aspx
https://wsp.duke-energy.com/sites/ENVRes/MNS%20Landfill/MNS%20Landfill%20Profiles/Forms/AllItems.aspx
https://wsp.duke-energy.com/sites/ENVRes/MNS%20Landfill/MNS%20Landfill%20Profiles/Forms/AllItems.aspx
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ATTACHMENT VI 
15A NCAC 13B .0505 Operational Requirement Cross-Reference Table 

 
Section Reference in Operations Manual

1.      Plan and Permit Requirements
a.      Construction plans shall be approved and followed. Original Permit to Construct issued July 30, 1991.                                 

Attachment 1 - Permit to Operate: Phases 3 and 4, issued 
July 7, 2009

b.      Specified monitoring and reporting requirements shall be met. 1.3.2 - Responsibilities
1.3.5 - Responsibilities
2.2.2 - Weighing Waste
6.0 - Groundwater Sampling and Analysis Plan
9.0 - Regulatory Required Submittals

2.      Spreading and Compacting Requirements
a.      Solid waste shall be restricted into the smallest area feasible. 2.4.1 - Disposal

3.3.1 - Daily Cover
b.      Solid waste shall be compacted as densely as practical into cells. 3.3.1 - Daily Cover

3.      Cover Requirements
a.      Solid waste shall be covered after each day of operation, with a compacted layer of at least six 
inches of suitable cover or as specified by the Division.

3.3.1 - Daily Cover

b.      Areas which will not have additional wastes placed on them for 12 months or more, but where 
final termination of disposal operations has not occurred, shall be covered with a minimum of one 
foot of intermediate cover.

3.3.7 - Daily Cover

c.      After final termination of disposal operations at the site or a major part thereof, or upon 
revocation of a permit, the area shall be covered with at least two feet of suitable compacted earth.

Conceptual Design and Estimated Costs for Landfill 
Closure, McGuire Nuclear Station, Landfill #2, prepared by 
Altamont Environmental, Inc. dated October 11, 2011

4.      Erosion Control Requirements
a.      Adequate erosion control measures shall be practiced to prevent silt from leaving the site. 5.3.1 - Erosion Control (Diversions Control Ditches)

5.4.1 - Ground Cover Maintenance
5.4.2 - Ground Cover Maintenance

b.      Adequate erosion control measures shall be practiced to prevent excessive on-site erosion. 3.3.8 - Daily Cover
5.3.1 - Erosion Control (Diversion Control Ditches)
5.4.1 - Ground Cover Maintenance
5.4.2 - Ground Cover Maintenance

5.      Drainage Control Requirements
a.      Surface water shall be diverted from the operational area. 3.3.8 - Daily Cover

5.3.1 - Erosion Control
b.      Surface water shall not be impounded over or in waste. 2.4.3 - Disposal

3.3.8 - Daily Cover
c.      Completed areas shall be adequately sloped to allow surface water runoff in a controlled 
manner.

3.3.10 - Daily Cover

6.       Vegetation Requirements
a.      Within six months after final termination of disposal operations at the site or a major part 
thereof or upon revocation of a permit, the area shall be stabilized with native grasses.

Conceptual Design and Estimated Costs for Landfill 
Closure, McGuire Nuclear Station, Landfill #2, prepared by 
Altamont Environmental, Inc. dated October 11, 2011

b.      Temporary seeding will be utilized as necessary to stabilize the site. 5.4.1 - Ground Cover Maintenance
5.4.3.2 - Ground Cover Maintenance (Fertilizer and Lime 
Program)

7.       Water Protection Requirements
a.      The separation distance of four feet between waste and water table shall be maintained 
unless otherwise specified by the Division in the permit.

Not included in current Operations Plan

b.      Solid waste shall not be disposed of in water. 2.4.3 - Disposal
c.      Leachate shall be contained on site or properly treated prior to discharge. An NPDES permit 
may be required prior to the discharge of leachate to surface waters.

1.2.1 - Description (General)
1.2.3 - Description (Leachate Collection System)

15A NCAC  13B .0505 - Operational Requirements for Sanitary Landfills

 



McGuire Nuclear Station Landfill #2 Operations Manual 
  

Page 28 
 

 
Section Reference in Operations Manual

8.      Access and Security Requirements
a.      The site shall be adequately secured by means of gates, chains, berms, fences, and other 
security measures approved by the Division, to prevent unauthorized entry.

3.2.1 - Access and Security
5.5 - Security Fence

b.      An attendant shall be on duty at the site at all times while it is open for public use to ensure 
compliance with operational requirements.

1.3.9 - Responsibilities
3.2.2 - Access and Security

c.      The access road to the site shall be of all-weather construction and maintained in good 
condition.

5.1 - Landfill Access Ramp
5.6.1 - Roadways

d.      Dust control measures shall be implemented where necessary. 3.1.4 - General (Landfill Operation)
9.      Sign Requirements

a.      Signs providing information on dumping procedures, the hours during which the site is open 
for public use, the permit number and other pertinent information shall be posted at the site 
entrance.

3.2.2 - Access and Security
3.2.3 - Access and Security

b.      Signs shall be posted stating that no hazardous or liquid waste can be received without 
written permission from the Division.

2.1 - Waste Acceptance
Table 2.1
Table 2.2

c.      Traffic signs or markers shall be provided as necessary to promote an orderly traffic pattern to 
and from the discharge area and to maintain efficient operating conditions.

3.2.3 - Access and Security

10.   Safety Requirements
a.      Open burning of solid waste is prohibited. 3.1.6 - General (Landfill Operation)
b.      Equipment shall be provided to control accidental fires or arrangements shall be made with 
the local fire protection agency to immediately provide fire-fighting services when needed.

3.1.6 - General (Landfill Operation)

c.      Fires that occur at a sanitary landfill shall be reported to the Division within 24 hours and a 
written notification shall be submitted within 15 days.

3.1.6 - General (Landfill Operation)

d.      The removal of solid waste from a sanitary landfill is prohibited unless the owner/operator 
approves and the removal is not performed on the working face.

2.1.3 - Waste Acceptance

e.      Barrels and drums shall not be disposed of unless they are empty and perforated sufficiently 
to ensure that no liquid or hazardous waste is contained therein.

2.7.1 - Empty Container Disposal
2.7.3 - Empty Container Disposal
2.7.4 - Empty Container Disposal

11.   Waste Acceptance and Disposal Requirements
a.      A site shall only accept those solid wastes which it is permitted to receive. The landfill operator 
shall notify the Division within 24 hours of attempted disposal of any waste the landfill is not 
permitted to receive, including waste from outside the area the landfill is permitted to serve.

2.1.1 - Waste Acceptance
2.1.2 - Waste Acceptance
Table 2.1 - Wastes Permitted for Landfill Disposal

b.      No hazardous or liquid waste shall be accepted or disposed of in a sanitary landfill. 2.1.1 - Waste Acceptance
2.1.2 - Waste Acceptance
Table 2.1

c.      Spoiled foods, animal carcasses, abattoir waste, hatchery waste, and other animal waste 
delivered to the disposal site shall be covered immediately.

2.1.1 - Waste Acceptance
2.10 - Fish Waste
Table 2.1

d.      Asbestos waste that is packaged in accordance with 40 CFR 61, which is adopted by 
reference in accordance with G.S. 150B-14(c), may be disposed of separate and apart from other 
solid wastes at the bottom of the working face or in an area not contiguous with other disposal 
areas, in either case, in virgin soil. Separate areas shall be clearly marked so that asbestos is not 
exposed by future land-disturbing activities. The waste shall be covered immediately with soil in a 
manner that will not cause airborne conditions. Copies of 40 CFR 61 may be obtained and 
inspected at the Division.

2.5 - Asbestos Disposal
2.5.2.1 - Asbestos Disposal (Waste Disposal)
2.5.2.2 - Asbestos Disposal (Waste Disposal)

e.      Wastewater treatment sludges may only be used as a soil conditioner and incorporated into 
the final two feet of cover. Sludges shall be examined for acceptance by Waste Determination 
procedures in Rule .0103(e) of this Subchapter.

2.6 Sludge Disposal

12.   Miscellaneous Requirements
a.      Effective vector control measures shall be applied to control flies, rodents, and other insects 
or vermin when necessary.

3.1.5 - General (Landfill Operation)

b.      Appropriate methods such as fencing and diking shall be provided within the area to confine 
solid waste subject to be blown by the wind. At the conclusion of each day of operation, all 
windblown material resulting from the operation shall be collected and returned to the area by the 
owner or operator.

3.1.3 - General
3.1.5 - General

15A NCAC  13B .0505 - Operational Requirements for Sanitary Landfills
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Section 1 
Program Description 
 

1.1 Scope of Work 

 
The McGuire Nuclear Station (MNS) Landfill #2 (Synthetically Lined)1 is located at the Duke 

Energy Carolinas, LLC (Duke Energy) McGuire Nuclear Station near Huntersville in 

Mecklenburg County, North Carolina.  The North Carolina Department of Environment and 

Natural Resources (NCDENR) Division of Waste Management (DWM) requires groundwater 

monitoring to determine the effects of the facility on groundwater in the area.  In addition to the 

groundwater monitoring requirements of the DWM, radiological sampling and analyses will be 

conducted in accordance with requirements of the current Radioactive Materials License No. 

060-0379-7 issued by the North Carolina Department of Health and Human Services Radiation 

Protection Section. 

 

This Groundwater Monitoring Program Sampling and Analysis Plan (SAP) is designed to 

address the Duke Energy Permit to Operate requirement for groundwater monitoring around 

MNS Landfill #2 (Synthetically Lined), Permit Number 6004-INDUS.  Duke Energy previously 

submitted a SAP for this landfill in February 2009.  This revised and updated SAP supersedes 

the previously submitted SAP.   

 

This SAP has been prepared according to the guidelines set forth by the North Carolina Water 

Quality Guidance Document for Solid Waste Facilities (SW-1001-87) and by the EPA, Region 

IV, in "Environmental Investigations, Standard Operating Procedures and Quality Assurance 

Manual.” It documents the methodologies of field sampling, record-keeping protocols, data 

quality objectives, and data validation procedures that will be used in the MNS groundwater 

monitoring program.     

                                                 
1 In response to the North Carolina Division of Public Health, Radiation Protection Section, November 17, 2006 

letter to Duke Energy, LLC, Duke Energy offered to indicate the McGuire Nuclear Station Landfill #2 as 
“(Synthetically Lined)” in reports. 
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1.2 Background and Site Hydrogeological Description 

 
The MNS Landfill #2 is permitted by the NCDENR DWM under Permit No. 6004-INDUS.  The 

landfill is permitted to accept waste generated by Duke Energy as specified by the Operations 

Plan.  In general, these wastes are: 
 

■ Asbestos 

■ Insulation (non-asbestos) 

■ Conventional wastewater sludge 

■ Empty containers 

■ Petroleum product spill cleanup materials 

■ Oil contaminated materials (filters, rags, brush, shrubs) 

■ Fish waste 

■ Non-hazardous excess, obsolete, expired chemicals  

 

The landfill was constructed with a high-density polyethylene (HDPE) synthetic liner and 

leachate collection and removal system.  Leachate and contact stormwater are collected in a lined 

leachate collection basin and pumped to the MNS wastewater treatment system.  The landfill 

first accepted waste in 1999. 

 

The limit of waste for the landfill has an area of approximately 5 acres.  The landfill and nearby 

area are portrayed on Figure 1.  The approximate limit of waste is shown on Figure 2. 

  

The landfill is located south of North Carolina Highway 73, north of Cashion Road, and to the 

west of Linderman Road.  Cashion Road runs along a surface water divide with surface flow 

draining to the northwest and to the southeast.  A surface water drainage feature is located to the 

northeast of the landfill.  This feature drains to the northwest, to a perennial unnamed stream, 

and then to the Catawba River.   

 

Based on the well construction and boring logs (see Appendix A),  the subsurface conditions in 

the landfill area consist of residual soils and partially to fully weathered rock (saprolite) which 

have formed by the in-place weathering of the parent rock.   
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The landfill site is located in the Piedmont physiographic province (Piedmont).  The following 

generalizations on the site hydrogeology are taken from “A Master Conceptual Model for 

Hydrogeological Site Characterization in the Piedmont and Mountain Region of North Carolina” 

(LeGrand 2004). 

 

Piedmont bedrock primarily consists of igneous and metamorphic bedrock.  The fractured 

bedrock is overlain by a mantle of unconsolidated material known as regolith.  The regolith 

includes, where present, the soil zone, a zone of weathered decomposed bedrock known as 

saprolite, and alluvium.  Saprolite, the product of chemical and mechanical weathering of the 

underlying bedrock, is typically composed of clay and coarser granular material up to boulder 

size, and may reflect the texture of the rock from which it was formed.  The weathering product 

of granitic rocks may be quartz-rich and sandy-textured, whereas rocks poor in quartz and rich in 

feldspar and other soluble minerals form a more clayey saprolite.  The regolith serves as the 

principal storage reservoir for the underlying bedrock. (LeGrand 2004)   

 

A transition zone may occur at the base of the regolith between the soil-saprolite and the 

unweathered bedrock.  This transition zone of partially weathered rock is a zone of relatively 

high permeability compared to the overlying soil-saprolite and the underlying bedrock.  

(LeGrand 2004) 

 

Groundwater flow paths in the Piedmont are almost invariably restricted to the zone underlying 

the topographic slope extending from a topographic divide to an adjacent stream.  LeGrand 

describes this as the local slope aquifer system.  Under natural conditions, the topography of the 

water table is similar to that of the land surface. (LeGrand 2004)   

 

Groundwater recharge in the Piedmont is derived entirely from infiltration of local precipitation.  

Groundwater recharge occurs in areas of higher topography (i.e., hilltops) and groundwater 

discharge occurs in lowland areas bordering surface water bodies, marshes, and floodplains. 

(LeGrand 2004)   

 

Groundwater flow in the area of the landfill is generally from the southeast end of the landfill 

toward the northwest and toward the unnamed stream.  Groundwater flow on the east side of the 
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landfill is towards the northeast, toward wells MW-6, MW-6A, and MW-10A, and the surface 

water drainage feature located northeast of the wells.   
 

1.3 Well Locations and Installation 

 
The groundwater in the vicinity of the landfill is monitored through a series of 11 monitoring 

wells installed to determine groundwater quality in the vicinity of the landfill.  With the 

exception of monitoring well MW-10A, the wells are installed as well pairs with one shallow 

well and one deeper well adjacent to one another.  The monitoring well designated with an “A” 

is the deeper well in each well pair.  Monitoring wells MW-5 and MW-5A are located up-

gradient of the landfill area and monitoring wells MW-6, MW-6A, MW-7, MW7-A, MW-8, 

MW-8A, MW-9, MW-9A, and MW-10A are located down-gradient or cross-gradient of the 

landfill (Figure 2).  In addition, leachate is sampled from the end of the in-flow pipe to the 

leachate collection pond and surface water is monitored at locations SW-1 and SW-2 (Figure 2).  

Well elevations and North Carolina State Plane Coordinates are shown in Table 1.   

    

Each of the shallow monitoring wells is screened to intercept the water table and the deep 

monitoring wells are screened to monitor groundwater deeper in the aquifer above the top of 

bedrock.  These wells are constructed of 2-inch-diameter polyvinyl chloride (PVC) well screen 

and casing.  All wells are Type II monitoring wells installed by a North Carolina registered 

driller in accordance with applicable NCDENR regulations.  A typical monitoring well 

construction detail is included as Figure 3.  The wells screen lengths are shown in Table 1.  Well 

construction records for the monitoring wells are included in Appendix A (Note:  With the 

exception of MW-10A, the monitoring wells at MNS Landfill #2 were re-numbered after the 

installation of the monitoring wells at MNS Landfill #1.  The boring logs and well construction 

records for monitoring wells MW-5/5A, MW-6/6A, MW-7/7A, MW-8/8A, and MW-9/9A are 

identified as MW-1/1A, MW-2/2A, MW-3/3A, MW-4/4A, and MW-5/5A, respectively).  All 

wells are equipped with dedicated pump systems.   

 

A brief description of the monitoring locations and their monitoring function is provided below.   
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Monitoring Wells MW-5 and MW-5A  

Monitoring wells MW-5 and MW-5A are located to the south/southeast of the landfill at the 

approximate limit of waste and inside the Review Boundary.  Monitoring well MW-5 is screened 

to monitor groundwater in the saprolite layer.  Monitoring well MW-5A is screened to monitor 

groundwater in the partially weathered rock/bedrock layer (transition zone). 

 

Monitoring Wells MW-6 and MW-6A  

These monitoring wells are located northeast of the landfill at the approximate Review Boundary 

and within the Compliance Boundary.  Monitoring well MW-6 is screened to monitor 

groundwater in the saprolite layer.  Monitoring well MW-6A is screened to monitor groundwater 

in the transition zone. 

 

Monitoring Wells MW-7 and MW-7A  

These monitoring wells are located west/northwest of the landfill, at the approximate 

Compliance Boundary.  Monitoring well MW-7 is screened to monitor groundwater in the 

saprolite layer.  Monitoring well MW-7A is screened to monitor groundwater in the transition 

zone. 

 

Monitoring Wells MW-8 and MW-8A  

These monitoring wells are located north of the landfill between the limit of waste and the 

Review Boundary.  Monitoring well MW-8 is screened to monitor groundwater in the saprolite 

layer.  Monitoring well MW-8A is screened to monitor groundwater in the transition zone. 

 

Monitoring Wells MW-9 and MW-9A  

These monitoring wells are located west of the landfill outside of the Compliance Boundary and 

adjacent to and downgradient from the leachate collection basin.  Monitoring well MW-9 is 

screened to monitor groundwater in the saprolite layer.  Monitoring well MW-9A is screened to 

monitor groundwater in the transition zone.  
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Monitoring Well MW-10A  

This monitoring well is located east of the landfill between the Review Boundary and the 

Compliance Boundary.  Monitoring well MW-10A is screened to monitor groundwater in the 

transition zone. 

 

1.4 Surface Water Sample Locations 

 
Surface water samples will be collected from two locations, SW-1 and SW-2, as shown on 

Figure 2.  Surface water sample location SW-1 is located in the unnamed stream north of the 

landfill and will be used as the background surface water sample location for this monitoring 

program.  Surface water sample location SW-2 is also located in this unnamed stream 

downstream from SW-1 and west of the landfill.  The unnamed stream drains to the west to the 

Catawba River.  Analytical results from these locations will be compared to Title 15A, North 

Carolina Administrative Code, Subchapter 2B Standards (2B Standard). 

 

1.5 Leachate Sample Location 

 
The leachate sample is collected from the outfall of the leachate pipe which conveys leachate 

from the landfill to the leachate collection basin (Figure 2).   

 

1.6 Monitoring Frequency 

 
The monitoring wells, surface water sample locations, and leachate will be sampled 

semiannually in June and December.  Sampling results will be submitted to the State within 90 

days of sampling. 

     

1.7 Sample Parameters and Methods 

 
The parameters to be sampled, units of measure, analytical methods, and NCDENR Solid Waste 

Section Limits (SWSLs) are presented in Table 2.  Radiological analyses and units of measure 

are shown in Table 3.   
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1.8 Data Quality Objectives 

 
The overall Quality Assurance (QA) objective is to ensure that reliable data of known and 

acceptable quality are provided.  All measurements will be documented to yield results that are 

representative of the groundwater and surface water quality.  Data will be calculated and 

reported in units as required by NCDENR.   

 

The analytical QA objectives for precision, accuracy, and completeness have been established by 

the laboratory(s) in accordance with EPA or other accepted agencies for each measurement 

variable where possible.  The objectives are outlined in the Duke Energy Analytical Laboratory 

Procedures Manual and are available upon request.   

 

As required by the Solid Waste Section Memorandum Regarding New Guidelines for Electronic 

Submittal of Environmental Data, dated October 27, 2006, data will be reported to laboratory-

specific method detection limits and will be quantifiable at or below the Solid Waste Section 

Limit (SWSL) for both groundwater and surface water.  Appropriate methods have been selected 

to meet applicable standards for groundwater quality.  Instances may occur, however, in which 

the condition of the sample will not allow detection of the desired limits for various parameters 

either because of matrix interference or high analyte concentrations requiring sample dilution.  

The laboratory(s) will provide sufficient documentation with each data package to notify 

reviewers about any analytical problems with the data, if needed. 
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Section 2 
Sampling Procedures 
 

2.1 Sampling Equipment 

 
Development, purging, and sampling equipment shall be selected to ensure materials are 

compatible with the sample parameters and comply with state and federal regulatory 

requirements for sampling.  Positive-gas-displacement fluorocarbon resin bladder pumps are 

installed in each monitoring well as dedicated purging and sampling systems. 

 

2.1.1 Equipment Cleaning Procedures 

 
Dedicated sampling equipment has been installed in each monitoring well.  In the event non-

dedicated equipment is used between monitoring wells, equipment will be cleaned before and 

after use in each well in accordance with standard EPA-approved cleaning procedures for field 

equipment.  This standard is outlined in the “Standard Operating Procedures and Quality 

Assurance Manual,” Engineering Support Branch, EPA Region IV, February 1, 1991. 

 

2.2 Groundwater Sampling 

 

2.2.1 Development of Monitoring Wells 

 
All 11 monitoring wells addressed in this sampling plan have been developed. 

 

If new monitoring wells are installed, they will be developed prior to initial sampling.  

Development removes silt that has settled into the bottom of the well following installation and 

removes fine silt and clay particles from the well screen and sand-pack surrounding the screen.  

Well development is necessary to eliminate potential clogging and enhance well performance.  

Development involves removing an estimated ten or more well volumes from the well using a 

positive-gas-displacement fluorocarbon resin bladder pump with up-and-down agitation to 
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loosen particles from the well screen.  After development of a well, a true well depth is recorded 

referenced to the well top of well casing (TOC).   

 

2.2.2 Groundwater Level and Total Depth Measurements 

 
Water level measurements shall be collected and recorded to determine the groundwater 

elevations and groundwater flow direction and to calculate the volume of standing water in the 

well.  All monitoring wells have been surveyed to determine the elevation of the TOC.  All depth 

and water level measurements shall be referenced to the TOC and recorded to the nearest one-

hundredth of a foot.   

 

Water level measurements shall be made with an electronic measuring device consisting of a 

spool of dual-conductor wire and sensor.  When the sensor comes in contact with water, the 

circuit is closed and a meter light and/or buzzer is attached to the spool to signal the contact.  The 

sensor is lowered further until it rests on the bottom of the well to determine the total depth of 

the well reference to the TOC.  The depth and water level measurements shall be used to verify 

that the well has not filled with silt and to calculate the volume of water in the well.  

 

The volume of well water (in gallons) is calculated using the following equation:  

 

   V = h * πr2 * (7.48052 gal/ft3)  

  Where: 

V = volume of water in the well screen and casing (gallons)  

  h = height of standing water (feet) = total well depth - water level 

  r = radius of well casing (feet)  

 

For example, a 2-inch-diameter casing will have a volume of 0.1631 gallons/foot. 

 

In dedicated sampling systems, an accurate well depth is determined, as indicated above, after 

development of the well and prior to installation of the dedicated bladder pump.  The well depth 

will be re-measured any time the dedicated sampling system is removed for repair or 
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replacement.  The well depth, water level measurement, and calculated well volume shall be 

recorded on the Groundwater Monitoring Data Sheet (Figure 4).   

 

2.2.3 Well Purging and Sampling 
The selection of purging technique is dependent on the hydrogeologic properties of the aquifer 

and hydraulic characteristics of each well.  Hydraulic conductivity, water column, well volume, 

screen length, and other information are evaluated to select the purging technique to acquire 

groundwater representative of the aquifer conditions.  The Groundwater Monitoring Data Sheet 

(Figure 4) is used to record purging methods and measurements. 

 

A multi-parameter water quality monitoring instrument is used to measure field stabilization or 

indicator parameters for determining representative groundwater during purging.  These 

instruments measure pH, specific conductance, temperature, dissolved oxygen (DO), and 

oxidation-reduction potential (ORP).  Instrument calibration must be performed and documented 

before and after each sampling event.  The pH subsystem will be calibrated with two pH 

standards (pH 7.0 and 4.0) bracketing the expected groundwater pH.  The specific conductance 

subsystem will be calibrated using two standards bracketing the expected groundwater 

conductivity.  Calibration results will be recorded on a Field Sampling Calibration Form 

(Figure 5). 

 

Various well purging techniques are described below.  The purging method utilized at any 

particular well will be selected after considering the characteristics of the well and the purging 

method(s) used during previous sampling events. 

 

Conventional Purging 

This technique entails removing one equivalent well volume and measuring the indicator 

parameters (temperature, pH, and specific conductance).  When the parameters have stabilized to 

within ±0.2 pH units and ±10 percent for temperature and conductivity over three to five well 

volumes, representative groundwater has been achieved for sampling.  It is acceptable to begin 

sampling after five complete well volumes have been removed, even when indicator parameters 

have not stabilized.  Groundwater is pumped into a graduated container to measure the volume of 
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water purged.  Under normal rates of recovery, samples should be collected immediately after 

purging in accordance with EPA guidelines. 

 

For low-yield wells incapable of yielding three to five well volumes in a reasonable amount of 

time (e.g., 2 hours or less), groundwater is purged to the elevation of the pump intake while 

measuring indicator parameters.  Typically, low-yield wells are evacuated to dryness one time 

and sampled when sufficient water level recovery occurs. 

 

Low-Flow Purging 

Low-flow purging and sampling are appropriate when the recharge rate of the well approximates 

or equals the discharge rate of the pump with minimal drawdown of the water column (≤ 1 foot). 

During low-flow purging and sampling, groundwater is pumped into a flow-through chamber at 

flow rates that minimize or stabilize water level drawdown within the well.  Indicator parameters 

are measured over time (usually at 5-minute intervals).  When parameters have stabilized within 

±0.2 pH units and ±10 percent for temperature, conductivity, and DO, and ±10 millivolts (mV) 

for ORP over three consecutive readings, representative groundwater has been achieved for 

sampling.  Turbidity is not included as a stabilization parameter, but turbidity levels of 10 

nephelometric turbidity units (NTU) or less should be targeted. 

 

Modified Low-Flow Purging 

This technique is considered a viable option particularly in the Piedmont region due to the likely 

presence of fine-grained soils where water level drawdown cannot be stabilized while pumping.  

When the well recharge rate is less than the pump discharge rate, excessive drawdown (> 1 foot) 

of the water column occurs and mixes with stagnant water located above the screened interval.  

One equivalent well volume is removed initially before measuring indicator parameters.  

Frequently, removal of the initial well volume reduces the hydraulic head and allows for 

matching of the recharge rate with the pumping rate providing stabilization of drawdown.  

Indicator parameters should be measured at 5-minute intervals using a flow-through chamber 

attached to a multi-parameter water quality instrument.  When parameters have stabilized to 

within ±0.2 pH units, ±10 percent for temperature, conductivity, and DO, and ±10 mV for ORP 

over three consecutive readings, representative groundwater has been achieved for sampling.  
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Turbidity is not included as a stabilization parameter, but turbidity levels of 10 NTU or less 

should be targeted. 

 

Very Low Yield Well Purging 

This technique provides the best option for monitoring wells that historically purge to dryness 

and do not sufficiently recharge to provide adequate volume for sample collection.  The volume 

of the pumping system (i.e., the pump bladder, tubing, and flow-through chamber) is calculated 

for removal.  Wells that yield less than 100 milliliters per minute (mL/min) frequently incur 

significant drawdown during well purging.  Therefore, if the well yield is less than 100 mL/min, 

the volume of the pumping system (i.e., the pump bladder, tubing, and flow-through chamber) 

shall be calculated and two pumping system volumes shall be removed.  Indicator parameters 

will be measured and recorded initially, and then sample collection will begin. 

 

2.3 Surface Water Sampling 

 
Surface water samples will be collected using techniques and equipment that preserve 

characteristics of the water body being investigated and minimize the chance for sample 

contamination.  Typically, samples shall be collected by grab or peristaltic pump. 

 

When filling a sample container by grab, always use new, clean, non-powdered nitrile gloves.  

Grasp the sample container by the lower half and position the container opening to face 

upstream.  When using a peristaltic pump to collect a surface water sample, position the intake 

opening above the stream bottom to minimize the potential for collecting sediment.  Run the 

pump for several minutes to ensure representative water is being collected after positioning the 

intake opening.  

 

2.4 Sample Collection 

 
Groundwater samples are collected after representative groundwater has been determined by 

purging and stabilizing the indicator parameters. 
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Surface water samples are “grab” samples collected to the extent possible at mid-depth in the 

middle of the stream in an area that exhibits the greatest degree of cross-sectional homogeneity. 

The leachate sample is collected from the outfall of the leachate pipe which conveys leachate 

from the landfill to the leachate collection basin 

 

Sampling personnel wear clean, disposable, non-powdered nitrile gloves at each location.  

Samples are collected in the order of the volatilization sensitivity of the parameters:  

 

■ Volatile Organic Compounds (VOCs) and TPH 

■ Metals 

■ Sulfate, Chloride  

■ Radiological (gross alpha and beta, gamma spectroscopy, and tritium) 

 

After collection, samples will be preserved and stored according to parameter specific methods 

and delivered to the laboratory under proper Chain-of-Custody procedures.  All pertinent 

notations, water-level measurements, removed well volumes, and indicator parameters shall be 

documented on the Groundwater Monitoring Data Sheet (Figure 4).  

 

2.5 Sample Containers, Volume, Preservation, and Holding Time 

 
All sample containers supplied by the laboratory for the collection of groundwater, surface 

water, and leachate samples shall be new and pre-cleaned as approved by EPA procedures 

appropriate for the parameters of interest.  Table 4 summarizes the sample containers, sample 

volume, preservation procedures, and holding times required for each type of sample and 

parameter.  Sample containers will be kept closed until used.  All sample containers will be 

provided by Duke Energy or vendor laboratories. 

 

2.6 Sample Tracking 

 
The Chain-of-Custody (COC) procedures allow for tracing the possession and handling of 

individual samples from the time of field collection through laboratory analysis and report 
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preparation.  Samples shall be pre-logged prior to sample collection.  This process assigns a 

unique tracking number for each sample and generates corresponding labels.  An example of the 

COC Record is provided as Figure 6. 

 

2.7 Sample Labeling 

 
Sample containers shall be pre-labeled and organized prior to field activities as part of the pre-

sampling staging process.  As samples are collected, the sampling personnel shall write the 

following information directly on the label:  sampling date and time, and initials of sample 

collector.  This information is also recorded on the Groundwater Monitoring Data Sheet 

(Figure 4) and the COC Record (Figure 6).     

 

2.8 Field Documentation 

 
Field documentation from each sampling event is recorded on the Groundwater Monitoring Data 

Sheets (Figure 4), the Field Sampling Calibration Form (Figure 5), and the Chain-of-Custody 

Record (Figure 6).  Additionally, a Groundwater Sampling Site Checklist (Figure 7) is completed 

indicating information of the monitoring well such as proper identification (ID) tag and condition 

of protective casing and pad.  Field notations shall be made during the course of the field work to 

document the following information: 

 

■ Identification of well 

■ Well depth 

■ Static water level depth and measurement technique 

■ Presence of immiscible layers and detection method 

■ Well yield – high or low 

■ Purge volume or pumping rate 

■ Sample identification numbers 

■ Well evacuation procedure/equipment 

■ Sample withdrawal procedure/equipment 

■ Date and time of collection 
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■ Types of sample containers used  

■ Identification of replicates or blind samples 

■ Preservative(s) used 

■ Parameters requested for analysis 

■ Field analysis data and methods 

■ Sample distribution and transporter 

■ Field observations during sampling event 

■ Name of sample collector(s) 

■ Climatic conditions including estimate of air temperature 

 

This information will be entered on the Groundwater Monitoring Data Sheets (Figure 4), the 

Field Sampling Calibration Form (Figure 5), or the Chain-of-Custody Record and Analysis 

Request Form (Figure 6) which are filled out for each sampling event.  These documents will be 

arranged and filed by project and date.  Recorded entries will be made on electronic forms or on 

paper forms in indelible ink.  Errors on paper documents will be corrected by drawing a line 

through the error, initialing and dating the correction, and starting a new entry on the next line (if 

necessary). 

 

2.9 Chain-of-Custody Record 

 
The COC record (Figure 6) accompanies the sample(s), traces sample possession from time of 

collection to delivery to the laboratory(s), and clearly identifies which sample containers have 

been designated for each requested analysis.  The record includes the following types of 

information:  

 

■ Sample identification number 

■ Signature of collector 

■ Date and time of collection 

■ Sample type (e.g., groundwater, immiscible layer) 

■ Identification of well 

■ Number of containers 

■ Parameters requested for analysis 
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■ Preservative(s) used  

■ Signature of persons involved in the chain of possession  

■ Inclusive dates of possession 

 

2.10   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 or sealed in a manner 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 shall be 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, entries shall be 

completed on the COC for all samples.  Upon transfer of custody, the COC form is signed by a 

sampling crew member, including the date and time.  If outside vendor laboratories are utilized, 

samples shall be delivered to these facilities by Duke Energy personnel or courier.   

 

All COC forms received by the laboratory(s) shall be signed and dated by the respective 

supervising scientist(s) or their designee (at the Duke Energy lab) 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.   

 

Custody procedures followed by Duke Energy laboratory personnel are described in detail in the 

Duke Energy Laboratory Services Procedures Manual. 



 

17 

Section 3 
Analytical Procedures 
 

The main analytical laboratory used in this program is the Duke Energy Laboratory Services 

Laboratory:  N.C. Drinking Water (NC37804) and Wastewater (#248) Certifications.  The 

organizational structure and staff qualifications of the laboratory are discussed in its generic 

Quality Assurance Program (QAP).  The QAP and the Analytical Laboratory Procedures Manual 

are available for review upon request.       

 

Vendor laboratories that meet EPA and North Carolina certification requirements may be used 

for analyses with approval by Duke Energy.   

 

The analytical procedures used for this Groundwater Monitoring Program are listed in Table 3.  

Specific conductance, field pH, and temperature are measured in the field according to the Duke 

Energy Groundwater Monitoring and Sample Collection Procedure or the instrument 

manufacturer instructions. 
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Section 4 
Internal Quality Control Checks 
 

Internal laboratory quality control (QC) checks used by the laboratories are described in each 

laboratory’s generic QAP and procedures manual.  Using the internal laboratory QC checks, the 

laboratories demonstrate the ability to produce acceptable results using the methods specified.   

 

Internal quality control checks for sampling procedures and laboratory analyses will be 

conducted with each sampling event.  These checks will consist of the preparation and submittal 

of field blanks, trip (travel) blanks, and/or field replicates for analysis of all parameters at 

frequencies described in the laboratory(s) procedures manuals.   

 

The field QC blanks and replicates that may be included as internal QC checks are described 

below.  The specific type and number of blanks used may vary depending on the sampling event 

and will be determined by the Duke Energy field sampling personnel:  

 

■ Field Blanks:  A field blank consists of a sample container filled in the field with organic-

free, deionized, or distilled water prepared and preserved in the same manner as the 

samples.  The field blank is transported to the laboratory with the samples and analyzed 

along with the field samples for the constituents of interest to check for contamination 

imparted to the samples by the sample container, preservative, or other exogenous sources.  

Field blanks are typically utilized for each sampling event.  The Field Blanks are typically 

analyzed for major anions and cations and metals.   

■ Trip Blanks:  A trip (travel) blank is a sample container filled with organic-free water in 

the laboratory that travels unopened with the sample bottles.  Trip blanks are typically 

utilized when sampling for volatile organic compounds.  The Trip Blank is returned to the 

laboratory with the field samples and analyzed along with the field samples for parameters 

of interest.   

■ Equipment Blanks:  If non-dedicated equipment is used between wells, it is recommended 

that equipment blanks be collected.  The field equipment is cleaned following documented 

cleaning protocols.  An aliquot of the final control rinse water is passed over the cleaned 

equipment directly into a sample container and submitted for analyses.   
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■ Field Replicates:  A field replicate is a duplicate sample prepared at the sampling locations 

from equal portions of all sample aliquots combined to make the sample.  Both the field 

replicate and the sample are collected at the same time, in the same container type, 

preserved in the same way, and analyzed by the same laboratory as a measure of sampling 

and analytical precision.   
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Section 5 
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 will be performed by Duke Energy 

personnel.  The procedure for validation consists of the following:  

 

■ 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 

conditions.   

■ A review of the Chain-Of-Custody Record for proper completion, signatures of field 

personnel and the laboratory sample custodian, dates and times, and for verification that the 

correct analyses were specified.   
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Section 6 
Validation of Laboratory Data 
 

The laboratory will perform a validation review of the submitted samples and analytical results 

to ensure that the laboratory QA/QC requirements are acceptable. 
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Section 7 
Report Submittal 
 

7.1 Report Submittal to DWM 

 
A report of monitoring results will be submitted to the DWM within 90 days following the date 

of sampling.  The report submittal will consist of the following: 

 

■ Environmental Monitoring Reporting Form (DENR Form) 

■ Table of results and discussion of Title 15A, North Carolina Administrative Code, 

Subchapter 2L Standards (2L Standard) and 2B Standard Exceedances 

■ Generalized Groundwater Contour Map 

■ Electronic Data Deliverable (EDD) in Excel Format  

 

DWM will be notified in the event that vendor lab analyses have not been completed within this 

time frame.  All Groundwater Monitoring Data Sheets, Field Calibration Forms, Chain-of-

Custody Records, Laboratory QA data, and Data Validation Checklists shall be kept on file by 

Duke Energy and are available upon request.   

 

7.2 Report Submittal to Health and Human Services Radiation Protection 

Section 

 
As described in Section 1.1, radiological sampling and analyses will be conducted in accordance 

with requirements of the current Radioactive Materials License No. 060-0379-7 issued by the 

North Carolina Department of Health and Human Services Radiation Protection Section. 

 

A copy of the report containing the monitoring results will be submitted to the North Carolina 

Department of Health and Human Services Radiation Protection Section within 90 days 

following the date of the sampling event. 
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Figure 3: Example Groundwater Monitoring Data Sheet

WELL TAG Good Tag

SAMPLING NOTES

PROTECTIVE CASING Good Condition
WELL PAD Good Condition
WELL CASING Good Condition

QC By:

WELL CONDITION ADDITIONAL WELL CONDITION NOTES

12/11/2013 0

TOTAL PURGE 
VOLUME

* Optional measurement  to recalculate well      
volume when purging results in substantial 

drawdown  of water column

CHLORINE (mg/l)
SAMPLE COLLECTED BY DATE TIME

0.00

N/A
(mV-NHE) (mg/L)

N/A
(ft) (YES/NO) (deg C) (umho/cm) (SU) (NTU)

WELL VOL
VOLUME EVACUATION COND. OXYGEN (recalculates on 

current  water 
level)

PURGE WATER LEVEL 
AFTER PURGE *

COMPLETE TEMP SPECIFIC pH TURBIDITY ORP DISSOLVED 
(gal)

DETECTED ODOR None CONVERSION FACTOR 0.1631

APPEARANCE Normal

SAMPLING INFORMATION
INITIAL DEPTH TO WATER (ft TOC) WATER COLUMN (ft) Well Volume = water column X conversion factor                                             

                         (Conversion factor dependent on well diameter                                 
                               and selected well volume units)       

WATER ELEVATION (ft msl) WELL VOLUME

PUMP CONTROLLER SETTINGS
PRESSURE RECHARGE DISCHARGE 5

SAMPLING EQUIPMENT QED T1200 PURGE METHOD
TUBING DIAMETER (in) 1/2 OD Conventional

SCREEN LENGTH (ft) 14.00 ELEV REF NAVD 88 SCREEN INTERVAL (ft TOC) TO

EQUIPMENT INFORMATION
LEVEL METER SERIAL#

WELL DEPTH (ft TOC) 63.90 GS ELEV (ft msl) PUMP INTAKE DEPTH (ft TOC) 62.90

MONITORING WELL INFORMATION
WELL DIAMETER (in) 2 TOC ELEV (ft msl) 768.31 MIDDLE OF WETTED SCREEN (ft toc) 56.90

PROJECT NAME LANDFILL 2 GROUNDWATER MONITORING FIELD CREW LDC

SAMPLING DATE(s) 11-Dec-2013 12-Dec-2013 WELL/LOCATION NAME

SITE NAME McGUIRE NUCLEAR STATION PERMIT # 60-04 SITE ID N/A

DUKE ENERGY PROCEDURE NO 3175.1

GROUNDWATER MONITORING DATA SHEET
FOR CONVENTIONAL SAMPLING

wmiller
Typewritten Text

wmiller
Typewritten Text

wmiller
Text Box
Figure 4: Example Groundwater Monitoring Data Sheet
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ANALYZER SERIAL #:

WEATHER CONDITIONS:

DATE: TIME: DATE: TIME:

Calibation Instrument Standard Instrument Standard
Standard Value Value Value Value

SS 0.0 ▬/▬► 0.0 0.0 ▬/▬► 0.0
SS ▬▬► 227 ▬▬► 227
SS ▬/▬► 75 ▬/▬► 75

B (7.00) ▬▬► ▬▬►

B (4.00) ▬▬► ▬▬►

B (10.00) ▬/▬► ▬/▬►

Mid-Day Ck B (7.00) ▬▬►
Time:

SS (7.00) ▬▬► 285 ▬▬► 285
SS (4.00) N/A ▬/▬► 462 N/A ▬/▬► 462

25.00 25.00

W
W

AW ▬▬► ▬▬►

SS ▬/▬► ▬/▬►

NIST N/A ▬/▬► N/A N/A ▬/▬► N/A

SS N/A ▬/▬► N/A N/A ▬/▬► N/A
SS N/A ▬/▬► N/A N/A ▬/▬► N/A

KEY:

NOTES:

Figure 4: Example Field Sampling Calibration Form

FIELD SAMPLING CALIBRATION FORM
STUDY: McGUIRE NUCLEAR STATION - LANDFILL 2 GROUNDWATER MONITORING

DATE (s): SURFACE UNIT READER:

OTHER EQUIPMENT: TURBIDIMETER NO.1 - 3260.2

COLLECTORS: SURFACE UNIT SERIAL #:

ANALYZER MODEL#:

PROCEDURE #: HYDROLAB 3210.5 VALIDATED BY:

Calibration Date / Time
BP (mmHg) BP (mmHg)

Parameter Calibration Results Calibration Results

SPEC. 
COND. 
(uS/cm)

Instrument Zeroed Zero Pass

pH           
(units)

Buffer Temp. Buffer Temp.

Buffer Temp.

ORP Temp. ORP Temp.

ORP                 
 (mV)

TURB        
(ntu)

DO          
(mg/L)

Temp Cert Device #

TEMP        
(deg C)

Adjustment Not Available Adjustment Not Available

AMMONIUM 
(mg/L)

Tested - OK Replaced ref Electrode KCL

See Notes Replaced Ref. Electrode Tip

INSTRUMENT MAINTENANCE DATE / TIME
Conductance Subsystem pH Subsystem

Cleaned Electrodes Cleaned Electrodes

Replaced DO electrolyte Installed New Electrode

Cleaned Electrode Removed Electrode / Installed Plug

Tested - OK See Notes

Dissolved Oxygen Subsystem Ammonium Subsystem
Replaced Teflon Membrane Cleaned Electrode Tip

Cleaned Electrode Cleaned Electrode & Wiper
Tested - OK See Notes Tested - OK See Notes

See Notes Tested - OK See Notes

Oxidation Reduction Subsystem Turbidity Subsystem

Temperature Subsystem Depth Subsystem
Cleaned Electrode Reset / Calibrated
Tested - OK See Notes Tested - OK See Notes

B = Buffer W = Winkler ▬▬► = Adjusted To N/A = Not Applicable
SS = Standard solution AW = Average Winkler ▬/▬►= Not Adjusted To

sspinner
Text Box
FIGURE 5 - EXAMPLE FIELD SAMPLING CALIBRATION FORM



 

 

1)Project Name 2)Phone No: 

7)Resp. To:    MR #

LAB USE ONLY

11Lab ID Date Time

9)Activity ID:  

16
A

na
ly

se
s 

R
eq

ui
re

d

 SAMPLE  PROGRAM     
Groundwater _√__        

NPDES ____             
Drinking Water ____       

UST ____               
RCRA Waste         

17
C

om
p.

For Detailed Instructions, see:           
http://dewww/essenv/coc/

C
us

to
m

er
 m

us
t C

om
pl

et
e

Logged By

Cooler Temp (C)
3)Client    

6)Process:    

Vendor

15Preserv.:1=HCL  
2=H2SO4    3=HNO3  

4=Ice    5=None

20
To

ta
l #

 o
f C

on
ta

in
er

s

19Page __1_ of _1__       
DISTRIBUTION          

ORIGINAL to LAB,        
COPY to CLIENTDate & Time

Samples 
Originating 
From

Signature

14Collection Information

5)Business Unit:    20036

4)Fax No:
ht

   

13Sample Description or ID 

PO #

12Chem Desktop 
No.

8)Project ID:     

CHAIN OF CUSTODY RECORD AND ANALYSIS REQUEST FORM

18
G

ra
b

Customer to complete all appropriate 
NON-SHADED areas.

10)Mail Code: 

Analytical Laboratory Use OnlyDuke Energy Analytical Lab Services

Mail Code MGO3A2  (Building 7405)              
13339 Hagers Ferry Rd                         

Huntersville,  N. C.   28078                      
(704) 875-5245                                

Fax: (704) 875-5038

LIMS # NC_√_  
SC___

6

21)Relinquished By                                                                Date/Time

Relinquished By                                                                      Date/Time

Relinquished By                                                                      Date/Time

23)Seal/Locked By                                                                  Date/Time Sealed/Lock Opened By                      

24)Comments *Other

*7 Days _____________

22Requested Turnaround

Date/Time

Date/Time
* 48 Hr _____________        

C
us

to
m

er
, i

m
po

rt
an

t  
   

   
  

as
e 

in
di

ca
te

   
   

   
   

 d
es

ire
d 

tu
rn

ar
ou

nd
 

Date/Time

14 Days _____√_______

Accepted By

Accepted By

Accepted By

Customer to sign & date below

  C
us

to
m

er
 to

 c
om

pl
et

e 
ap

pr
op

ria
te

 c
ol

um
ns

 to
 ri

gh

Date/Time

) Other ______________       
* Add. Cost Will Applypl

ea

abondurant
Text Box
FIGURE 6



PERMIT #

MW‐1 MW‐1D MW‐2 MW‐2D MW‐3 MW‐3D MW‐4 MW‐4D MW‐11 MW‐11D MW‐12 MW‐12D SW‐1

Major cracks / broken / repair required
Undermined / washing out

Casing in good condition
Damaged casing / still functional
Damaged casing / repair required

CONCRETE PADS
Pad in good condition

Minor cracks

Well found unlocked

WELL LOCK CONDITION
Lock in good condition

Lock rusted, difficult to open / needs replacing
Replaced damaged lock

WELL CASINGS

Access cleared around well
Tall grass or weeds ‐ needs mowing

Road washing out / muddy / needs grading
Fallen tree blocking access

WELL SECURITY
Well found locked

WEATHER
PAGE 1 OF 1

ACCESS TO WELLS
Access cleared into well

NORTH CAROLINA GROUNDWATER SAMPLING SITE CHECKLIST

LOCATION / SITE McGuire Nuclear Station ‐ Landfill #1 Groundwater Monitoring SAMPLE DATE
SITE CONTACT Robert Sapp, Eric Shook FIELD CREW

60‐04

Lacks required information ‐ Driller Reg #
Lacks required information ‐ Completion date
Lacks required information ‐ Total well depth
Lacks required information ‐ Depth to screen
Lacks required information ‐ Non potable tag

NOTE:

Bolts stripped
Vault lid cracked or broken

WELL ID TAGS
Well tag in good condition

Well tag missing
Well tag damaged / illegible

Damaged / needs replacement
Replaced damaged well cap

FLUSH MOUNT WELLS
Vault in good condition

Water inside vault
Vault bolt holes broken or stripped

Damaged casing / repair required
Broken hinge on protective lid

Wasp nest inside protective casing
Ants inside protective casing

WELL CAPS
Well cap in good conditon

Undermined / washing out
Fire ants around concrete pad

WELL PROTECTIVE CASINGS
Casing in good condition

Damaged casing / still functional

abondurant
Text Box
FIGURE 7
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Table 1
Monitoring Well Information

McGuire Nuclear Station, Landfill #2 (Synthetically Lined)

Page 1 of 1

MW-5 MW-5A MW-6 MW-6A MW-7 MW-7A MW-8 MW-8A MW-9 MW-9A MW-10A
North (ft) 611,642.31 611,644.34 612,271.37 612,278.33 612,063.38 612,051.31 612,263.68 612,254.57 611,923.74 611,908.90 611,971.66
East (ft) 1,420,461.37 1,420,446.26 1,420,457.57 1,420,444.96 1,419,781.91 1,419,778.04 1,420,098.39 1,420,109.01 1,419,593.17 1,419,589.67 1,420,622.03
Top of PVC Casing 
Elevation (ft)

768.31 768.42 728.45 728.98 725.86 724.66 759.60 759.68 711.87 712.13 755.78

Well Diameter 2” 2” 2” 2” 2” 2” 2” 2” 2” 2” 2”
Well Stick-up (ft) 1.9 2.0 1.7 1.4 2.1 1.9 2.3 2.1 1.6 1.8 2.0
Type of Casing PVC PVC PVC PVC PVC PVC PVC PVC PVC PVC PVC
Total Depth 
below TOC (ft)

63.9 96.0 37.2 47.9 37.3 59.4 71.5 84.4 30.8 47.8 59.23

Screen Length (ft) 14 14 13.5 14 14 14 14 14 14 14 15

Screen Interval              
(ft below TOC)

49.9   to       
63.9

82.0   to       
96.0

23.7   to       
37.2

33.9   to       
47.9

23.3   to       
37.3

45.4   to       
59.4

57.5   to
71.5

70.4  to
84.4

16.8   to       
30.8

33.8   to
47.8

44.23  to       
59.23

Notes:

1. ft indicates feet.

2. TOC indicates top of casing.

3. As-built well coordinates (assumed to be NAD 27) and top of PVC casing elevations (assumed to be NVGD 29) provided by Duke Energy.   

4. Well diameter and type of casing were obtained from Well Construction Records provided by Duke Energy.

5. Well stick-up length was calculated based on top of PVC casing and ground surface elevations provided by Duke Energy except monitoring well MW-10A 

    which was obtained from the Well Construction Record for this well.

6. Well total depth below TOC measurements provided by Duke Energy.

7. Screen lengths and screen intervals provided by Duke Energy.



Table 2
Sample Parameters, Analytical Methods, and Detection Limits

McGuire Nuclear Station, Landfill #2 (Synthetically Lined)

Page 1 of 1

PARAMETER UNITS ANALYTICAL METHOD SWSL

In Situ Parameters
Field pH pH Units Hydrolab NE

Specific Conductance µmhos/cm Hydrolab NE
Temperature o C Hydrolab NE
Water Level ft Water Level Meter 0.010 ft

Laboratory Analyses

Arsenic µg/L TRM / EPA 200.8 10
Barium µg/L TRM / EPA 200.7 100

Cadmium µg/L TRM / EPA 200.8 1
Chromium µg/L TRM / EPA 200.8 10

Lead µg/L TRM / EPA 200.8 10
Mercury µg/L EPA 245.1 0.2

Selenium µg/L TRM / EPA 200.8 10
Silver µg/L TRM / EPA 200.8 10

Sulfate µg/L EPA 300.0 250,000
Chloride µg/L EPA 300.0 250,000

Volatile Organic Compounds µg/L EPA 8260 Varies
TPH (DRO) µg/L EPA 8015/3520 NE

Gross Alpha pCi/l EPA 900/SM7110B NE
Gross Beta pCi/l EPA 900/SM7110B NE

Tritium pCi/l EPA 906.0 Modified NE

Notes:
1. µmhos/cm indicates micro-ohms per centimeter.
2. ft indicates feet.
3. µg/L indicates micrograms per liter.
4. pCi/L indicates picocuries per liter.
5. SWSL indicates Solid Waste Section Limit.
6. TRM indicates total recoverable metals.
7. NE indicates not established.

8. TPH (DRO) indicates total petroleum hydrocarbons diesel range organics.



Table 3
Radiological Sample Parameters

McGuire Nuclear Station, Landfill #2 (Synthetically Lined)

Page 1 of 1

Gross Alpha pCi/L
BaLa-140 pCi/L

Be-7 pCi/L
Gross Beta pCi/L

Co-58 pCi/L
Co-60 pCi/L

Cs-134 pCi/L
Cs-137 pCi/L
Fe-59 pCi/L

H3GW (Tritium) pCi/L
I-131 pCi/L
K-40 pCi/L

Mn-54 pCi/L
Nb-95 pCi/L
Zn-65 pCi/L
Zr-95 pCi/L

Notes:

1. pCi/L indicates picocuries per liter.

Parameter Units

2. Radiological sampling and analyses will be conducted in accordance with requirements of  
    current Radioactive Materials License No. 060-0379-7 and submitted to the North Carolina 
    Department of Health and Human Services Radiation Protection Section. 



Table 4
Sample Containers, Preservatives, and Holding Times

McGuire Nuclear Station, Landfill #2 (Synthetically Lined)

Page 1 of 1

PARAMETER CONTAINERS PRESERVATIVES HOLDING TIMES
In Situ Parameters

Field pH In Situ None Analyze Immediately
Specific Conductance In Situ None Analyze Immediately

Temperature In Situ None Analyze Immediately
Laboratory Analyses

Arsenic 500 ml HDPE pH<2 HNO3 6 months
Barium 500 ml HDPE pH<2 HNO3 6 months

Cadmium 500 ml HDPE pH<2 HNO3 6 months
Chromium 500 ml HDPE pH<2 HNO3 6 months

Lead 500 ml HDPE pH<2 HNO3 6 months
Mercury 500 ml HDPE pH<2 HNO3 6 months

Selenium 500 ml HDPE pH<2 HNO3 6 months
Silver 500 ml HDPE pH<2 HNO3 6 months

Sulfate 500 ml HDPE Cool 4°C 28 days
Chloride 500 ml HDPF Cool 4°C 28 Days

Volatile Organic Compounds 40 ml Glass HCL, Cool 4°C 14 days
TPH (DRO) 1000 ml Glass H2SO4,Cool 4°C 7 days (Extraction)

Gross Alpha & Beta 4l cubitainer 10 ml 50%HNO3 NA
Tritium 50 ml polybottle None NA

Notes:

1. ml HDPE indicates milliliter high density polyethylene.

2. HNO3 indicates nitric acid.

3. NA indicates not applicable.

4. TPH (DRO) indicates total petroleum hydrocarbons diesel range organics.
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BORING LOGS AND MONITORING WELL 

CONSTRUCTION RECORDS 

 



North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section
1636 Mail Service Center - Raleigh, N .C . 27699-1636-Phone (919) 733-322 1

18L CONSTRUCTION RECORD WELL CONTRACTO R
WELL CONTRACTOR CERTIFICATION #: AIC Z Z. S-

STATE WELL CONSTRUCTION PERMIT #: VeV6M (

1 . WELL USE (Check Applicable Box) : Residential_ Municipal_ Industrial_ Agricultural_ Monitoring
Recovery_ Heat Pump Water Injection_ Other If Other, List Use .

2 . WELL LOCATION : (Show sketch of the location below )
Nearest Town : C (1., 10 44C County : MECILIQ~ 6 uq-

AIC Ro-4c -7 3
(Road Name and Numbers, Community, or Subdivision and Lot No .) DEPTH DRILLING LOG

3 . OWNER Dvke po~"- From TO Formation Description
Address P, 0, 13ow /00 6 1 cote q"-e 0, - 5-1 fill - ini`6~~e , -ea(, 5

(Street or Route No .) icaceovs . C / - 5 ;
IV C- -~-J

City or Town State Zip Code
5i~ /fy

4 . DATE DRILLED /o 1 r6m -~"( I
5 . TOTAL DEPTH 57 1 '/0' 4g~se,
6 . CUTTINGS COLLECTED YES NO X W 1, 4t
7. DOES WELL REPLACE EXIST114G WELL? ~ES NO X v; A, - ~ed 4~4~d
8. STATIC WATER LEVEL Below Top of Casing : 570 FT u/01 V~' 5.1i

(Use "-" if Above Top of Casing )
9 . TOP OF CASING IS FT . Above Land Surface* --ed srm~d
- Top of casing terminated aVor below land surface requires a variance in 419 5-7' Sitleeeii Ife.se,
accordance with ISA NCAC 2C .0118

L.

ELD (gpni METHOD OF TEST -~ed 5~.~d wl

10ATER ZONES (depth) : crs OL

12 . CHLORINATION : Type Amount ~~ce is needed use back of form

13 . CASING : Wall Thickness LOCATION SKETC H
Depth Diameter orWeil Material (Show direction and distance from at least two State

From - 7- To 2!- Ft . 2 P Vic- Roads, or other map reference points)
From To Ft.- S", Fv,,From To Ft.

14 . GROUT
Material Method 0Dept h

Fmm 0 To 39' Ft . Po,r` 1&-d Cif~~4
From TO Ft.

15 .SCREEN :
Depth Diameter Slol Material

From QZ- To S' 7 Ft . Z. in . .01 in . PV C
From To Ft. -m.-in. firw-10A

From To Ft. -in.-n. 77

16. SAND/GRAVEL PACK :
Depth Size Material

From q o To 57 Ft . *1` 2. well 5'~Ka
From To Ft.

17 . REMARKS :

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECO D HAS BEEN PROVIDED TO THE WELL OWNER .

FOR OFFICE USE ONLY '%,d~ ~2~2~ 3 -A; -401
Quad No . SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit original to Division, of Water Quality, Groundwater Section within 30 days

-0
0 .



LOG OF BORING NO. MW-10A Sheet 1 of I

PROJECT: McGuire Nuclear Statio n
PROJECT NO: 1264-00-715 WATER LEVEL : Approximately 48' B.LS at

PROJECT LOCATION : Charlotte, NC TOB

DATE COMPLETED : 1/16101 GRCUND SURFACE ELEVATION. Not Measured
DRILLING CONTRACTOR : S&ME, Inc . (Cert. #1209) DATUM

DRILLER: Costello WEATHER Sunny,cool
DRILLING METHOD: Hollow Stem Augers LOGGED BY: M. O'Connell

SAMPLING METHOD: Split Spoon

This log is part of the report prepared forthe named project and should be
to - read together with that report for complete interpretation . This summary

W uu~ W 0 and at the time of drilling.-tir D -0 C E Z L) -i applies only at the location of this borin g
u X 0 Subsurface conditions may differ at other locations and may change at thisZ a. 0 (L a U)0 (L CoZ 2 1- W assage of time. The data presented is a simplification of

< < < location with the p
0 . U) U) 0 Z > actual conditions encountered .
2 W F. 0 W<<

DESCRIPTION REMARKS

0-
F111 - dense, red, slightly micaceous, cl2yey silty fine to medium

1 1 .5 34 SAN D
-- - - - - - - - - - - - - - - - - - - - - - -

2 1 .5
10-

3 1.5 19 1 15-
Saprolite - medium dense, red, tan and black . silty fine to

4 1 .5 20 medium SAND
20

1 .5 is
25-

6 1.5 19 30- - - - - - - - - - - - - - - - - - - - - - -

7 1.5 16 35- Saprolite - medium dense, tan, red, black and white,
micaceous, silty fine to medium SAND

a 1.5 23 40 - - --- - - - - - - - - - - - - - - - - - - - - - -

Medium dense white, tan and black, micaceous fine to mediu m
9 1.5 SAND

45- - -- - - - - - - - - - - - - - - - - - - - - - -

1 5 13 5D- Saprolite - medium dense, white, black and tan, micaceous fine
to medium SAND with some coarse quartz san d

-71 7-5 551

Auger refusal at 57 feet .

NOTES :

LOG OF BORING MW-10A
0a-*S&ME

ENGIN
.TEST) Sheet I of 1EW10 L SEPMCIAS



COMPLETION REPORT OF WELL No. MW-10A Sheet 1 of 1

PROJECT: McGuire Nuclear Statio n
PROJECT NO- 1264-00-715 WATER LEVEL : Approximately 48' B.LS at

PROJECT LOCATION : Charlotte, NC TOB

LATITUDE: N 35' 25'

DRILLING CONTRACTOR : S&ME, Inc . (Cert .
#1209) LONGITUDE: W 80' 55 .5'

DRILLING METHOD : Hollow Stem Augers TOP OF CASING ELEVATION : Not Measured

DATE COMPLETED : 1/16101 DATUM:

LOGGED BY: M . O'Connell

STRATA Z
WELL 0 0

Z
0 DETAILS WELL CONSTRUCTION DETAILS

DESCRIPTION

PROTECTIVE CASING

Fill - dense, red,
0 0

.00 GS Diameter. 4inch

slightly micaceous, Type
: Above Ground Steel Casing

Interval- 24" ALS to 12" BLS
clayey silty fine to

medium SAND

RISER CASING
Diameter: 2inch

Type : Seth 40 PVC
Interval : TABS to 42'BLS

X.-

GROUT
Saprolite -medium Type: Portland Cement
dense, red, tan and
black, silty fine to Interval: 0 to 38'BLS

medium SAND

SEAL
% Type: Bentonite

-25 interval: 38' SLS to 40' BLS

FILTERPACK
30 Type: #2 Well San d

erval: 40' EILS to S7* BLS
Saprolite -medium In

t

dense, tan, red . black
and white, micaceous, 3 5

silty fine to medium SCREEN
SAND 38.00 C Diameter. 2 Inch

40 .00 BS Type: Sch 40 PVC, 0 .01 Slot
40

Medium dense white, 42 .00 TSC
Inte"al : 42'BLS to STBLS

tan and black ,
micaceous fine t

o

medium SAND LEGEND

Saprolite -
medium FILTER PACK ALS ABOVE LAND SURFACE

and tan,
BENTONITE BLS

BELOW LAND SURFACE
dense. white, black TOC TOP OF CASING

micaceous -50

8 fine to medium SAND CEMENT GROUT GS GROUND SURFACE

with some coarse 0A BS
BENTONITE SEAL

CUTTINGS / BACKFILL BOC BASE OF OUTER CASING
2 quartz sand 55 TSC TOP OF SCREEN

STATIC WATER LEVEL BSC BOTTOM OF SCREEN
2 Auger refusal at 57 T O
01 fe t . WATER LEVEL AT TOB TO TOTAL DEPTH

CG CEMENT GROU T

COMPLETION REPORT OF
WELL No. MW-10A*SMEz0 10%Z"MAE STEWS

Sheet 1 of 1
2



Duke Power Company U04) lT14011
422 South Churrh Stree t
Charlotte . NC2q249.0001

DUKEPOWER

March 30, 1992

North Carolina Department of Environment, Health
and Natural Resource s

Attn : Brands J . Smith, DEM Regional Supervisor
P .O . Box 950
Mooresville, NC 2811 5

Re : Duke Power Company, McGuire Nuclear station
Sanitary Landfil l
Driller's Records for Monitor Well s
Well Construction Permit # 59-1105-WM-0785
File : MG-LANDFILL/00, CAH-040 1

Dear Ms . Smith :

Please find attached the well driller's records for the installation of
the McGuire Sanitary Landfill groundwater monitoring wells .
Installation was done by Duke Power Company's Geotechnical Center
personnel in compliance with all conditions of the construction permit .
The landfill is expected to be made operational in the early summer .

If you have any questions or need further information, please contact me
at (704) 382-1580 .

Sincerely,

Timothy L . Hu man, Design Engineer
mGS~=vl~Ln~.~en~t~a ll' Division

Generation Services Department

cc w/att : P . R. Simpson, D . W . Phillips, P . A . Clawson

cc w/o att : J. S . Carter, J . R . Hendricks, J . T . Estridge
C . N . Davis, L . D. Evans, Central Records



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap->

security plu >

<-well stickup 2
. 0'

concrete collar->

protective casing

grout

well casing

<----depth of seal 41 .ol
m In

seal

43 .6 1- depth of gravel pack-> <----depth of seal 43,6'

<-----depth of screen 46 .01

gravel pack

screen

6a.91
depth of well--> <-----depth of screen 60 .01
threaded ca . >

depth of gravel pack -> <----depth of boring 62 .5 '

TE INSTALLED : 1-16-92 DUKE POWER COMPANY MONITORING WELL

SPECTOR : J Meaders GEOTECHNICAL CENTER NUMBER : MW-1



OPASION OF EPMRONMENTAL "4AAGBAENT - GROUNDWATER SECTION FOR OFFICE USE ONLY
P.O. BOX 276ST - RALEIGIAKC 2761 1 . PHONE (919) 733-5083 Quad . No . Serial No .

Lat.~ Long.. ft.
Minor BasinWELL CONSTRUCTION RECORD Basin Code
Header Ent .. GW-1 Ent._

ING CONTRACTOR DIIKF POWER ~OtjpAljy
STATE WELL CONSTRUCTIONDRILLER REGISTRATION NUMBER ')Z1 PERMIT NUMBER : ~3-1105-virrl

1 . WELL LOCATION : (Show sketch of the location below )
Nearest Town : CORNELIUS N,Q, County: MECKLENBURG

(Road . Community, or Subdivision and Lot No .) Depth DRILLING LOG

2. OWNER DUKE POWER COMPA14Y From To Formation Description

ADDRESS P .O . BOX 1006
Street -0rR I No . )

CHARLOTTE V.1t . 28201 '~->S6 A-I TAC'E!E 0
City or Town State Zip Code -rt~s -i 2;.iz(r')o' Eet-o /Z'

3 . DATE DRILLED -L-Ito-92 USE OF WELL At~S~ \,45U- I IJSTIALL-ATI~,%J
4 . TOTAL DEPTH Cna. 5'_ CUTTINGS COLLECTED C3 Yes CR N o
5 . DOES WELL REPLACE EXISTING WELL? 11 Yes 2 No
6 . STATIC WATER LEVEL : 51 .-1 FT. 0 above TOP OF CASING, M 61-

TOP OF CASING IS R below. .
2 0 FT . ABOVE LAND SURFACE .

7 . YIELD (grim) 141 A METHOD OF TEST pi /'4
8 . WATER ZONES (depth) ; 111 A

9. ORINATION : Type _ ~JA Amount A
10

.

SING :

Depth 46.0 Wall Thickness If additional space is needed use back of form .
14'~ Diam ,aI to, or Weight/Ft . Material

LOCATION SKETC HFrom -t-2 .0 To -1~ Ft . ? S04." Pvc
(Show direction and distance from at least Iwo Stale Roads

From To -Ft.- or other map reference Points)
From 70-Ft._

1 . GROUT :
Depth Material Method

From 0- To 41, 0 Ft. I~ZrL8;gR ?Limp
From- To_ Ft._

2. SCREEN :

Depth Diameter Slot Size material
From 446. d To 610.6 Ft . Z 0 in . .010 in .
From- To-_Ft._ im-in.
From-To- Ft. in. - in.

3 . GRAVEL PACK :

I
Depth Lj

C . Size Material
From +3 G To Ft. ES D j 4
From To Ft.~

9 . R
& S

: C- r~'-M N L-re Pr L- '4 1 . 0 '

1 00 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTIONSTANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

?2-
SIGN*fURe6F CONTRACTOR OR AGENT DAT E

W-1 Revised 11/84 Submit original to Division of Environmental Management and cocy ~o %velt owner .

sspinner
Text Box
New # MW-5



Fo,~ 25630 (R3-87) FORM M-26C REVISION 2

DUKE POWER COMPAII .
PAGE-!---OF--L-

CONSTRUCTION DEPARTMEN T
PROJECTITAS:~c .

SOIL TEST BORING FIELD REPORT
STARTING TIME t,)I A

JOB NO . tAIA GROUND SURFACE ELEV . 7C06-4A
JOB NAME Mc<~,~ I ZE: L-A ~A D T- -t- HRS. DRILLING 4 16 HRS . MOVING 4 I'q
DATE I I kv - C~Z- WEATHER INSPECTOR .1-10-M~=&vS BORINGNO, MW)- I

SAMPLING LE LID SOIL CLASSIFICATION AND REMARKS 57
u-

WO l5AtAPLjKSQ 'RC%q~Qjj-ZCD

MZ

z -c
ww
o xt6 Rir4rz -reFN~IWA7'rz. E- 62 .5~zx5 N <

z

0-

zu
z

wx

r,
Z6

w in
5 zw

0

BORING TERMINATED 61a As METHOD OF ADVANCING BORING DEPTH
BOR114G REFUSAI N11A POWERAUGER 0 TO (oZ.
WATER TOB DEPTH So - t~ HAND CHOP : W/MUO: W/WATER TO
WATER 24 HR: DEPTH ROTARY DRILL: W/MUD : W/WATER TO
WATER LOSSES
CASING SIZE --- ALU-F AAH t~l A ~vn a TO



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap-->

security plug >
..ell stickup 2 .01

concrete collar >

protective casing >

grout

well casing

72 .0'
of seal-

seal m

74 . 1 74 .8-depth of gravel pack-> - <----depth of seal

77 . 7'<-----depth of screen

gravel pack

screen- >

91 .7' . . . . ..
depth of well > < -epth of screen
threaded cap--

93*3' depth of gravel pack -> <----depth of boring

TE INSTALLED : 1-1414-92 DUKE POWER COMPANY MONITORING WELL

SPECTOR : J Meaders GEOTECHNICAL CENTER NUMBER : MW-1A

myl -



--1 ~11-~ I ~ ~ I UKALFIESCURCES AND COM801UNITY DEVELOPM34T
DPASION OF ENIVIR01,11,134TAL h4ANAGEhfENT - ef:IOuNOWATER SECTION FOR OFFICE USE ONLY

P .O. BOX 27e87 - RALEIGKNLC- 27611 . PHONE (919) 733-6083 Quad. No. Serial No.
Lat. Long. _ PC
Minor Basin

WELL CONSTRUCTION RECORD Basin Cod e
Header Ent .. GW-1 Ent-

LING CONTRACTOR DUKE POWER COtIPAN Y

DRILLER REGISTRATION NUMBER (jZL STATE WELL CONSTRUCTION
PERMIT NUMBER : ~2-1105-wm-0785

1 . WELL LOCATION : (Show sketch of the location below )

Nearest Town : CORNEI HIS N .C . County : MEICKLENBUR G

(Road, Community. or Subdivision and Lot No .) Depth DRILLING LO G

2 . OWNER DUKE POWER COMPA14Y From To Formation Description

ADDRESS P .O . BOX 100 76
.~Stree I F15W t~~o

CHARLOTTE 28201 'SCIS A-ITAC-)JIED (:~OILS

City or Town State Zip Code FIELO
3 . DATEDRILLED 1-14--5Z. USE OF WELL /A0 M I TO P. I M G 45Pd1ZT- ALSo -T-4)5%A"15
4 . TOTAL DEPTH -9-jm3' CUTTINGS COLLECTED E]Yes 9No

S. DOES WELL REPLACE EXISTING WELL7 0Yes [&N o

6- STATIC WATER LEVEL : S-9 c3' FT . 0 above TOP OF CASING, MW- (A
10 below. ,TOP OF CASING IS 2-0' FT. ABOVE LAND SURFACE .

7 . YIELD (gpm): 1'16 METHOD OF TEST 14 fA
S . WATER ZONES (depth) :

9 .
ro

RINATION : Type /ir- Amount

110~ -ASING :
Wall Thickness If additional space is needed use back of form .

Depth Diamete, or Weight/Ft. Materia l
From +2: To -1 .1-1'Ft . 504 40 'P'j C- LOCATION SKETC H

(Show direction and distance from at least two State Road!
From - fo -Ft.- or other map reference points )
From- To -Ft

I I . GROUT :
Depth Material Method

From To -77- Ft . D ggr~-r -P'I m.~w
From To- Ft~

12 . SCREEN :

Depth Diameter Slot Size Material
From -7-7 - -7 To-.?L-.7Ft . 2" in. -010 in . FVC-

Frz)m- To- Ft. in, in.

From- To- Ft. in.- in.
3. GRAVEL PACK-

Depth Size, Material

From 74. V To q Z - 9 Ft .

From- To_ Ft..
4.
R&

S : 9 (-= rJlbr~ , T f S Eiii L- 7-2.6- 7 4.13 '

1 00 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTIONSTANDARDS, AND THAT A COPY OF: THIS RECORD HAS 13EEN PROVIDED TO THE WELL OWNER.
4a~'l A5?.~e~ / - /'~z -'~ Z-

SIGNOU11b"bF CONTRACTOR OR AGENT DATE
W-1 Revised 11/84 Submit original to Division ot Environmental Management and copy to ell oner

sspinner
Text Box
New # MW-5A



Form 25630 IR3-87) FORM M-26C REVISION 2

DUKE POWER COMPANY
PAGE--L-OF---~-

CONSTRUCTION DEPARTMENT
PROJECT f4cGul?E'

SOIL TEST BORING FIELD REPORT
STARTING

TIME

13! A

JOB NO . t~) A GROUND SUIRFACEELEV.' 764,45

JOBNAME AcGQ%?-C- t--Ax%0fkl- HRS. DRILLING t~ I A HRS . MOVING td A

DATE 1-%4-ck?- WEATHER '?'r-- C80 L- INSPECTOR44t4pa~ BORING NO . M\tj

SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARKS
IST 6" 1 ~Q 6" IRD 6-

5

iK
cc0-- -=Z
Z~
ww
Z 2

5 N c

TE:KMiKATL;:D(-- q3-3~
0

Ln ul

5 Z ,

ww
cc w

O~-

0

z 6

zw

0

BOR114G TERMINATED R3,3 METHOD OF ADVANCING BORING DEPTH

BORING REFUSA, q5 - *5 - POWER AUGER 0 Tcg3-3'
WATER TOB DEPTH 50 . ta~ HAND CHOW. W/MUD : W/WATER TO
WATER 24 HR : DEPITH cl ROTARY DRILL : W/MUD : W/WATER TO

DIAMONDCORE TO
WATER LOS'!!-JT~- L~a tj I ACASING SIZE

sspinner
Text Box
New # MW-5A



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap->

security plug->F,--, '~-well stickup 2 .01

concrete collar->

protective casing >

grout-

well casing-

<-----depth of seal 14 .21

seal A

depth of gravel pack-> <-----depth of seal 16 .71

<------depth of screen 19, 3'

gravel pack

screen

33 .41
depth of well . >

. . . .
'3 .41

threaded cap epth of scree
n

35 .5' . . . . . .. . . . . . . . . . .
depth of gravel pack-> 35-51<----depth of boring

WE INSTALLED : 2-21-99 DUKE POWER COMPANY MONITORING WELL

A

'SP T

I SSPECTOR : J Meaders GEOTECHNICAL CENTER NUMBER : MW-2

mi_b



I 1~ '-"~ U~PARTMENT Of NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MAKAGEMID(T - GROUNDWATER SECT10N FOR OFFICE USE ONLY

P.O. BOX 27687 - RALEIGKKC, 2761 1, PHONE (019) 733-5083 Quad- No. Serial No.

Lat- Long. _ pc.

Minor Basi n
WELL CONSTRUCTION RECORD Basin Code

Header Ent._ GW-I Ent-

GLING CONTRACTOR DUKE POWER compAr4y
STATE WELL CONSTRUCTION

DRILLER REGISTRATION NUMBER ()z I PERMIT NUMBER : 59-1 105-wm-0785

1 . WELL LOCATION : (Show sketch of the location below )

Nearest Town : CORNEIIIIS N .~ . County: MECKLENBURG

(Road, Commurity, or Subdivision and Lot No
.) Depth DRILLING LO G

2 . OWNER DUKE POWER COMPANY
From To Formation Description

ADDRESS P .O . BOX 1006 (~

-tree 1 5011- 'yow
CHARLOTTE or RVA No' 28201

City or Town State Zip Code Tirl-D ?V10977,

3 . DATE DRILLED USE OF WELL /409 I.Tc,PJ Al & ALSin yJcSILL- t&S.S-rAtLArt

4 . TOTAL. DEPTH - 3 5 . 5' CUTTINGS COLLECTED C1 Yes UNo

5. DOES WELL REPLACE EXISTING WELL? Cl Yes [~l N o

6 . STATIC WATER LEVEL : '25 FT . 0 above TOP OF CASING. Mw- F-
59 below. ,

TOP OF CASING IS Z--fs FT . ABOVE LAND SURFACE .

7. YIELD (gpm): Ali METHOD OF TEST

8 . WATER ZONES (depth):_ st I N

9. 0 RINATION : Type WA Amoun t

10 . 1JASING :
Wall Thickness If additional space is needed use back of form .

Depth Diameter or Weight/Ft. Materia l
I I LOCATION SKETC H

I From -t 2 -(1 To 14-cl Ft . Z 5GIR 4-0 ?%/C-
(Show direction and distance from at least Iwo Stale Road!

From ~ 1:0 -Ft- or other map reference points)

From -To-Ft.-

1 . GROUT:

Depth Material Method

From 0-0 To 'i Ft ?gLtlA a~ecmgl 01
v.1 ISMMT-~'~

From-To_ Ft._

2 . SCREEN :

Depth Diameter Slot Size Material

From ", To 35-4 Ft . 7" in. -0/0 in. i7vc .

Fr3m To_ Ft. in. in.

From To- Ft. in.- in .

3. GRAVEL PACK-

Depth Size Material

-7
ES C .Ct4.

51, ri C>From 16' ToS5-S-- Ft . U C

Rorom-To_ Ft._

4. KS: 12A1~Tb(\j'7'1Z sill 14--?-' - IL.,7 '

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C . WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS 13EEN PROVIDED TO THE WELL OWNER .

a d,- -L- 7-( -C1 7-

SIGNl CONTRACTOR OR AGENT DATE
3W-1 Revised 11184 Submit original to Division of EnvironmerTal Management and cooy :o veil oner

sspinner
Text Box
New # MW-6



Form 25630 (R3.87) FORM M-26C REVISION 2

PAGE---L--oF-!--
DUKE POWER COMPANY

CONSTRUCTION DEPARTMENT
PROJECT toi%ui RIC LAACIFIU-

SOIL TEST BORING FIELD REPORT
STARTING TIME A)JA

JOB NO- ri [A GROUND SURFACE ELEV . '7?a- -7?

JOBNAME LAPIORLJ- /-IoNiToxf Ldea- HRS.DRILLING d(A HIRS . MOVING d 14

DATE ?-Zoq2- WEATHER P'C'lVfQ" INSPECTOR4UJ- AAC61-S BORINGNO . /PW-Z-

SAMPLING $CALE LID SOIL CLASSIFICATION AND REMARK S
---7MOfi" IRD6* 'IST 6 0-

-,TA)4 -r4xcw . )j6 s?.-r -rAt45a
UK$ 7iL

SU-7-.

w

z

I A 4if- 0 -
Z~

7(-
0 Fwu1theG,-6Ak)J) . zz

5 -

00

T-

0-

Ai,(& &Z-J J Y6ZZ-5H h?".5

w

41p, M/A 1,6941ts" vcw-jyau~-.) mw, 51L-r4, r--lja;(.Mvp.sA- P: z0

Z6

OL%0f5( ~1.1 viv jff,6~ (01r,44 klg~~
z 0!5AAJ D

0

BORING TERMINATED- 5~- 5- METHOD OF ADVANCING BORING ~DEPTH

BORING REFUSAL 114 POWER AUGER 0 TO.?f.-9
WATER TOB DEPTH 3 HAND CHOP : W/MUD : W/WATER TO
WATER 24 HR : DEPTH z 3 - -f ROTARY Dkt,]LL : W/MUD : W/WATER TO
WATER LOSSES

L- ToCASING SIZE t4a
!!NGTH DIAMONDCORE TO

sspinner
Text Box
New # MW-6



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap->

security plug >
<-well stickup 9-01

concrete collar->

protective casing >

grout-~/

well casing >

<----depth of seal 2'~ n

seal->~~2

27 .01
- depth of gravel pack

... 27.9'
<----depth of seal

<-----depth of scr 31 .3'een

gravel pac k

screen >

45-31
45-31depth of well > < =epth of screen

threaded ca

- -----------------------47-c' depth of gravel pack . . . . . <--depth of boring 47 .5 1

E INSTALLED : 2-20-92 DUKE POWER COMPANY MONITORING WELL

SPECTOR : J Meaders GEOTECHNICAL CENTER NUMBER : MW-2A6~
W ~o A ===j



mu" 1 " (;AWAJftA DEPARTMIE-NT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR
OFFICE USE ONLYDIVISION OF EwRON&GwrAL fAANAGuAENr - GROUNDWATER sEcTioN

P.O. BOX 27687 - RALOOKU.13, 27151 1 . PIHOMe (919) 733-6083 Quad. No. Serial No.
Lat .. Long._ PC
Minor Basi nWELL CONSTRUCTION RECORD Basin Code
Header Ent .. GW-1 Ent.-

LING CONTRACTOR MIKE PQWFR rnMPANY
STATE WELL CONSTRUCTIO NDRILLER REGISTRATION NUMBER -----aZj_ PERMIT NUMBER : ~2-1105-vvm-0785

I . WELL LOCATION : (Show Sketch of the location below )
Nearest Town : . CORNEIIIIS N,C, County: MECKLENBURG

(Road . Community, or Subdivision and Lot No .) Depth DRILLING LOG

2 . OWNER DUKE POWER COMPAV F ronn To Formation Description

ADDRESS P .O . BOX 1006
(Street or-HV.11 ~10 . )

CHARLOTTE 28201 SE~- AjrAC-e~ SOIL$ ::r~
City or Town State Zip Code -ii*RjNc, aE;,w> g-ca.,_e7' .4c~

3 . DATE DRILLED .2-7-6-92- USE OF; WELL 1"40111111109106 lNe"TA"Arlod zaeu
4. TOTAL DEPTHAI - -'5--CUTTINGS COLLECTED ClYes (Z I
S . DOES WELL REPLACE EXISTING WELL? C]Yes ONO M Vj-L78

6. STATIC WATER LEVEL : SO FT . 0 above TOP OF CASING ,
IB~b low- ,TOP OF CASING IS _13 FT . A VE LAND SURFACE .

7. YIELD (Upm) : 0 ~ itit METHOD OF TEST 'd
8 . WATER ZONES (depth): JA I

9i JORINATION : Type . t4i A Amount
10 .' :~,ASING :

wall Thickress 11 additional space is needed use back of form .
Depth Diamete, or Weight/Ft . Material

LOCATION SKETC HI From -iZ To S I - -'-? Ft . '2~' !4M - 44) 70C.-
(Show direction and distance from at least two State Roadt

From - "fo -Ft._ or other map reference points)
From To ~Ft-

I . GROUT :

Depth Material Method
From 6 . 0 To Ft.?,g-_rLAJD Cr-MC-17 '?U I'A ?
From-To- Ft._

12. SCREEN~

Depth Diameter Slot Size Material
From To *S-3 Ft . 2" in. -6/0 in .
From To- Ft. in.

-

in .
From To- Ft. in.- in.

13 . GRAVEL PACK

Depth Tz~e"4 Material

From 29-0 To ILE Ft . CC = 3 - 'S !5ArJC>
P16M _ To_ Ft.~

4. S : /3 ciu n> 1v t 7-F e c., 7- o,

1 00 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C . WELL CONSTRUCTIONSTANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN I OVID LL OWNER.M2 7 'Z -,-;, - -*,3 Z-
SIGNATURE 6F CONTRACTOR OR AGENT DATE

3W-1 Revised 11/84 Submit original to Division ot Environmental Manaapm-nt ,nl ,-- , v~il

sspinner
Text Box
New # MW-6A



Form 25630 (F13-87) FORM M-26C REVISION 2

DUKE POWER COMPANY
PAGE-IOF--2---

CONSTRUCTION DEPARTMEN T
PROJECT 1A CCx%J 6R-C-

SOIL TEST BORING FIELD REPORT
STARTING TIM E

JOB NO . 0 ~A GROUND SURFACE ELEV. - 72 1 54-

HRS. DRILLING -A[-d,-HRS . MOVING riLl-L
DATE WEATHER r~r, MILL) INSPECTOR . I 1~ 0 Z~Ck ~&- SBORING NO . 'm L'i - -Z-A

SAMPLING SCALE LID SOIL CLASSIFICATION AND REMARK S
isT v7m-n 6" 3RD 6"

~h '? D -iAffrxj /A)7(L 4(. .4 '

5 wT- 3 -~s7 -Rr-0 MICA T::~ujv; cll-'r awA& AL S~

0 - t~ ^//A Al 14 4 0 PCS b4 01Ai67 s 0-T
IZZ

-cw
ww

5

z

0-
Al (A I JJ 1A STZOA)e, 951 MICA, 6~^,Att <AA/Pq -~rILT 0

LA Lq

5 Z
,

f,j (--WG5 5642!t
-q I L-7 w

0-
__JUUSH 9je

ME50- SA~jo z cj
w

(I

Al

5 - 64!~D- z w

-0 I I OLIVE ViEll YJ MICA edG~ -. .-eJ(?4 .14li-T

BORING TERMINATED 4( 7- f METHOD OF ADVANCING BORING PTH

BORING REFUSAI POWER AUGE R
WATER TOB DEPTH- 2~0 - 3

HAND CHOP : W/MUD : W/WATE R
WATER 24 HR : DEPTH 24~~-

01,

14 ROTARY DRJLL : W/MUD : W/WATER

TO
WATER

OSSES
DIAMONDCOR E

CASINGLSIZE 1~44 LENGTH ToPT,TO

sspinner
Text Box
New # MW-6A



Form 25630 (F13-87) FORM M-26C REVISION 2

DUKE POWER COMPANY
PAGE-Z- OF

CONSTRUCTION DEPARTMEN T
PROJE r^ 4C~ V % V-e LAj oFkL-

SOIL TEST BORING FIELD REPORT
STARTING TIM E

JOB NO. GROUND SUR!f~CE ELEV.

JOB NAME LA4pFiLL- Mo4lr64 We~c~ HRS. DRILLING Alfl- HRS.M07VNG--4~=

DATE WEATHER F--C.&I'LO INSPECTOR A-91KVAIAQtS BORINGNO . AINCV-?-4

SAMPLING ~ALE LID SOIL CLASSIFICATION AND REMARK S
IST 6" 1 MQ &" 3RD 6- 40

sfk~~ F,(JJP- pA C=,-'t'~'ALP- ?,FtJ MICA .5 A.-i 0 .

10 4-7- 1 -21 31 93 1 ID X - 0Q 0 M fA i C .4 s I L:-r!t iNW I IvEo. 5Au p, o'J
4q.

00ALIGE-R--40 Z

Z2-415
- - 00~z

Ox2 t
oat
LA L4

UZ
65 Z <

Cc c

0

'76 c d.

Z6

z Go

'0

BORING TERMINATED OJA4 41-S METHOD OF ADVANCING BORING DEPT~i

BORING REFUSAL- POWER AUGER 10 TO4X-%--
WATER TOB DEPTH HAND CHOP : W/MUD : W/WATER 0
WATER 24 HR; DEPTH ROTARY DFRU : W/MUD : W/WATER TT

-y-LLENGTHLOSS!ESI-_-,-,,, DIAMONDCORE TO
SIZE LENGTH -, j

sspinner
Text Box
New # MW-6A



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap >

security plug >
<-well stickup 2 .01

concrete collar- >

protective casing >

grout->/

well casing

of seal 15 .5'

sea l

depth of gravel pack-> of seal 'Lo'<---depth
mma

2 -0-41<--------depth of screen -

gravel pac k

screen- >

34-4' depth of well < epth of screen 34 4
1

threaded cap
. .

35.5' 35
.5- depth of gravel pack ing<----depth of bor -

T "iTo

E E

INSTALLED : 2-1 :3-92 DUKE
POWER COMPANY MONITORING WEL L

I SWiSPECTOR : J Meaders GEOTECHNICAL CENTER NUMBER : MW-3

sspinner
Text Box
New # MW-7



. . . . . . . . RESOURCES AND COMIAM" DEVELOPMIENT FOR
OFFICE USE ONLYDIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNbWATER SECTION

P.O. aOX 271187 - RALEIGH.N.C. 21611. PHONE (019) 733-5083 Quad. No. Serial No.
Lat . . Long. PC .
Minor Basi nWELL CONSTRUCTION RECORD Basin Code
Header Ent .. GW-1 Ent.-

ING CONTRACTOR DIJKF POWFR rotlpAt4y

STATE WELL CONSTRUCTIONDRILLER REGISTRATION NUMBER 921 PERMIT NUMBER : ~]- I 105-wm-0785

1 . WELL LOCATION: (Show sketch of the location below)
Nearest Town : CORNELIUS N ..C . County: MECKLENBUR G

(Road . Community, or Subdivision and Lot No.) Depth DRILLING LOG

2. OWNER DUKE POWER COMPANY From To Formation Description

ADDRESS P .O . BOX 1006
. (Tire-at 0-1 R-V-!Z-~-o

A-[-tAr-;fCSO .5 a I L.&CHARLOTTE 2820 1
City or Town State Zip Code J.P11JC r-/6-Q> 0123bitT AL.S

3 . DATE DRILLED USE OF WELL . )),Ic7-4Z4A7-10,0J ge'O
4. TOTAL DEPTH CUTTINGS COLLECTED C1 Yes IZP40
5 . DOES WELL REPLACE EXISTING WELL? [I Yes S1 No
6 . STATIC WATER LEVEL : -7 - 5- FT . 0 above TOP OF CASING .

ER below, .TOP OF CASING IS - Q FT . A-BOVE LAND SURFACE .
7 . YIELD (gpm): METHOD OF TEST A
8 . WATER ZONES (depth) : sl ( A

9 . 01NATION : Type 1~ 11!Ir Amount &I
10. -SING
: If additional space is needed use back of form.Wall Thickness

Depth Diamete, or Weight/Ft . Material
LOCATION SKETC HFrom +Z-0 To 20-4 Ft . -7-'( 6a. +6

(Show direction and cistance from at least two State Roads,From-To -Ft.- or other map reference points )
From To-Ft--

11 . GROUT :
Depth Material Method

From 0 To (S'jr Ft. r~P%&Jr ;Wj
I =M T"v&rff

From To- Ft.

2 . SCREEN :

Depth Diameter Slot Size Material
From 20'* To 34.1 Ft . 72 in. in.
From- To- Ft. in. in.
From- To- Ft. in._ in.

3 . GRAVEL PACK :

Depth Size Material
From I-1-0 To Ft. L)C 15 -~A-' I?
From-To- Ft..

I . REOS: I-3CNTZpf'J17F cS, Z 02 '
1 00 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C . WELL CONSTRUCTIONSTANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER .

- -j-SIGNATUI PF COACTOR OR AGENT DATr
;W-1 Revised 11/84 Submit original to Division of Environmental Management and coov !a well owner

sspinner
Text Box
New # MW-7



Form 25630 M3.87) FORM M-26C REVISION 2

DUKE POWER COMPANY
I PAGE--i-OF---LL-----~

CONSTRUCTION DEPARTMENT
PROJECT M CC-W t9Z

SOIL TEST BORING FIELD REPORT

JOB NO . 1~1 14-
STARTING TIME IA

'7? 1-7 2-GROUND SUffACE ELEV .

JOB NAME QA~DFIL-~ HRWS*D 14~4 HRS.MOVING )jjA-

DATE-Z--LL-9 -Z- WEATHERRIC A10 INSPECTOR BORINGNO. Mw-3

SAMPLING SME UD SOIL CLASSIFICATION AND REMARKS
IST 6" MQ 6"1 IRD G' 0 _

T 96-tc-t M(z <-,? .-r- TAKEO QfJTlL 2
-TAZ57A~eLES TA)cEd,44; Skoidd RFZL-OuV

5

WX

5- 1 a /A ii i IN I~Aet>t%j~ 00
-to MZ

<Atj 0',
Z <

14-5- AIA- I lilk5M V~C-0121,ga 5A^104 5(L.:-i zz5 N .K

- 0 0

0

li JA yj ,
Apkilsil %~&-KLQW M/ r/4, 5qo7r:4, f=-JAJE1MSl> - 2

ZA W

BE WC

0-zq 5- ~l N (A jwqJI4, 7 0 fS ~4 k/EU,0~j MRA
cm
wo

Z6
W .

7- -4-=3 CA, 51,01y, f~1 .dy1nED1vtm
35 - Z, W,

BORING TERMINATED METHOD OF ADVANCING BORING DEPTH

BORING REFUSAL- POWER AUGER 0 TO
WATER TOB,DEPTH- HAND CHOP : W/MUD : W/WATER TO
WATER 24 HR : DEPTH 7z 5 .5 ROTARY DRILL : W/MUD: W/WATER TO
WATER LOSSES

'WECASING SIZE tGTH
DIAMOND CO TO

sspinner
Text Box
New # MW-7



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap-->

security plug >
<-well stickup

concrete collar->

protective.casing

grout

well casing

<-----depth of sea, 35,21
M

seal M.
MM.

38.61 U.
depth of gravel pack-> - <------depth of seal 38-61

42 . 1<------depth of sczee ..

gravel pack X : ;

screen-

56 .11
depth of well < --------depth of screen 56 .11

threaded ca p

~7-9' depth of gravel pack -=><----depth of boring

E INSTALLED : 2-12-92 DUKE
POWER COMPA NY MONITORING WELL

PECTOR : J Meaders GEOTECHNICAL CENTER NUMBER : MW-3A

sspinner
Text Box
New # MW-7A



. . . . . . . . . -~ ~~ I ~ I ~NA I LIKALRESOUIRCES AND COMMUNITY DEVELOPNIENT
DPASION OF ENVIRONMENTAL MANAGEMENT - GROUNOWAjERqECnON FOR OFFICE USE ONLY

P.a BOX 271387 - RAUEIGKKC, 27611 . PHONE (919) 733-6083 Quad. No. Serial No.
Lat- Long. _ PC_
Minor Basi n

WELL CONSTRUCTION RECORD Basin Cod e
Header Ent .. GW-l Ent_

ING CONTRACTOR QIIKF Powirg rotIpAN y
0 STATE WELL CONSTRUCTIONDRILLER REGISTRATION NUMBER ()21 PERMIT NUMBER : ~3- 1 105-wm- 0785

1 . WELL LOCATION : (Show sketch of the location below )

Nearest Town : CORNELIUS N .C . County: M~ECKLENBURG

Depth DRILLING LOG(Road . Community, Or Subdivision and Lot No . )

2. OWNER DUKE POWER COMPANY From To Formation Description

ADDRESS P .O . BOX IbO6

Street or R t
CHARLOTTE 28201 564- A1TAgj:ie5Q -c;o,L -res*

City or Town State Zip Code 301341'J& F(C-1 Q R-CWT A~!
3 . DATE DRILLED . Z- - 1' 1 - "i 't USE OF WELL MQi1SN-ToK'M(N IAI<rA~L-47-r-J
4 . TOTALDEPTH G7 .q CUTTINGS CCLLECTED OYes YNo

S . DOES WELL REPLACE EXISTING WELL? Clyes (2NO A .3 A
6 . STATIC WATER LEVEL : Z9-2 FT. G;-above TOP Or CASING .

F below, .TOP OF CASING IS FT . A OVE LAND SURFACE .

7 . YIELD (gpm) : , 0 IN METHOD OF TEST hi 1 A
8 . WATER ZONES (depth) :

9. 0 INATION : Type bl JA Amount

li~ --- SING :
Wall Thickness It additional space is needed use back of form .

Depth Diameter or Weight/Ft . Material
LOCATION SKETC HFrom +-2-6 To 4Z . I Ft. Furc-

(Show direction and distance from at least two State Roads .From- To -Ft._ or other map reference points )

From -To-Ft.-

1 . GROUT :

Depth Material Method

From 0-0 To255.P FI .jCQ1StL~%, le

From- To_ Ft-

2 . SCREEN :

Depth Diameter Slot Size Material

From To 66- 1 Ft . 2 im -010 in . ?V(-

Fr3m To- Ft._ in. in.

From To- Ft._ in . n.
3 . GRAVEL PACK-

Depth
E

'5

Size Material

From 3R .G To .6-1 .9 Ft . L)c $FWD

From- To_ Ft..

4. REW SF-A~-

1 00 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 16 NCAC 2C, WELL CONSTRUCTIONSTANDARDS, AND THAT A COPY OF THIS RECORD H S BEEN PA IDED T THE W LL OWNER .

SIGNATURWOV60NTRACTOR OR AGENT DATE
iW- I Revised 11/84 Submit original to Division of Environmental Management and cooy io well owner,

sspinner
Text Box
New # MW-7A



Form 25630 (R3-87) FORM M-26C REVISION 2

DUKE POWER COMPANY
PAGE-L-oF--l:--

CONSTRUCTION DEPARTMEN T
PROJEC McGuILE

SOIL TEST BORING FIELD REPORT
STARTING TIME (A

JOB NO . rA IA GROUND SURFACE ELEV . -7 -z 2 .-7 4-

JOBNAME M'(730IP-E L-ANIDFILL- HRS.DRLL~qG ~Jlk MRS .MOVING tJjA
DATE Zzlt--92 WEATHER ;2 C - M IL INSPECTOR-.7 kW~IS BORINGNO. Auj- 3A

SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARKS
-IS-T-6-F-MD 6" 3RD 6" 0 1

1-~7-jLt6-,v )it, ? . 7AVA-A tiMTiL 4
!&A~N E~-S TALEW A.A Tf4a 0 EELcw)

--ytjZeD LgAer- r-ev micA zLA,4nzi siz:7 F04j5

00

I "I I AIIA I N 14 CLAyry .57 930-Jum-, 0 CC z

Z~

C311k N)h 5 lfi-I~, Fimi~-F zz
a6leolvd SA00, cc X

00~ z

A(- ICA, <1/0 ---.r2T-F-0 0 rd ~l ROO 41 .41
5AA~ am

t

Z,Ad TA Z5 -K

cc
0

0J, isli, I lk FWC- -,;xNaP~( S(L-'T . P: M
0--
- Izci

zd

lk 4 OQ~ Zge,,AA MirA . Ft E S;Ara 4 r, i L-T~5
ZO
I;;

3~ -w-s IV A i~ 2ow0 10 (A I c.A -I F-1 9F- 5A AJD'A 5ILT

BORING TEF METHOD OF ADVAN CING BORING DEPTH

BORING REFUSAI POWER AUGER 0 T051'~
WATER TOO DEPTH -z qg_ HAND CHOP : W/MUD: W/WATER TO
WATER 24 HR : DEPTH 2 &- 3 - ROTARY DRILL : W/MUD ; W/WATER TO
WATER LOSSES A Ilk DIAMONDCORE TO
CASING SIZE LENGTH I%Jl('c-

sspinner
Text Box
New # MW-7A



Form 25630 (R3-87) FORM M-26C REVISION 2

DUKE POWER COMPANY
PAGE--&OF

CONSTRUCTION DEPARTMEN T

PROJECT M C-GQtV-b

SOIL TEST BORING FIELD REPORT
STARTING TIME d(k

JOB NO . ~A, GROUND SURFACE ELEV .

JOB NAME tA(-(AQ N 116' EANIZ) FILL- HRS. DRILLING --A-lk--HRS. MOVING KI (A
DATE 3L - I k '- WEATHER INSPECTORku~~BORINGNO. tALjj-'3A

SAMPLING I

ZN06"13RD6"
0 LE UD SOIL cLAssiricATION AND REMARKS

4 1 Tr= 10LI VlF~
10 milcA, S(LTi) f :we-7AAE5w

4'~A. SAN Q
swx

14 Z2, MZ
H I 7-i-z= PAP-K OLLV e

sAl4c>-

L 6ullr~ XFhW J /AICAl ULT R WMEDtilh zz
-S 5

-,4

-7S -7, c MM
00

TSPj4iiJ,47'a;Qp c~-7 .4 O Rw
0--

CCww
w

-465 Z<

ww
cc

O~

q0 wo
wu
za;

Ira

ZW

-40

BOR114G TERMINATED b-7- 4q- METHOD OF ADVANCING BORING

BORING REFUSAI POWER AUGER 7(5TorS74
WATER T013 DEP HAND CHOP: W/MUD : W/WATER TO
WATER 24 HR : DEPTH ROTARY DftL: W/MUD: W/W TER TO

ATER LOSSES

To I

W
St

T
DIAMONDCORE TO

CA NGSIZE--V--L6L- LOTH &L=0~

sspinner
Text Box
New # MW-7A



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap-7->

security plug >
<-well stickup 2 . 0'

concrete collar->

protective casing

grout-~/

well casing

- <----depth of seal 48 .31

sea l

depth of gravel pack->,
. ..

<----depth of seal 51-2 .

".-<-----depth of scx-- . . 54 .31

gravel pac k

screen >

3' depth of well > < epth of screen 68 .3
threaded ca > .. .. . . . . . . . .. . . .

70-01 depth of gra el pack F<--depth of boring ~rl Q '

I

E INSTALLED ; 2-3-92 DUKE POWER COMPA
.
NY MONITORING WELL

PECTOR : J Meaders GEOTECHNICAL CENTER NUMBER:
.
MW-4

sspinner
Text Box
New # MW-8



I -~- IC, ~tL i',16OURCES AND COMMUNITY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION FOR OFFICE USE ONLY

P.O. BOX 27887 - RALEIGH.N-C. 2761 1 . PHONE (910) 733-5083 Quad. No-_ Serial No . _
Lat. Long. ~ PC,

Minor Basi n
WELL CONSTRUCTION RECORD Basin Code

Header Ent.- GW-1 Ent-

LING CONTRACTOR MIKE POWFR roflpANy
STATE WELL CONSTRUCTION

DRILLER REGISTRATION NUMBER PERMITNUMBER : ~3-1105-wm-0785

1 . WELL LOCATION : (Show sketch of the location below )

Nearest Town : CORNE1 .111S N,C, County: MECKLENBURG

(Road, Community, or Subdivision and Lot No
.) Depth DRILLING LO G

2 . OWNER - DUKE POWER COMPANY From To Formation Description

ADDRESS P .O . BOX 1006

Street or R it No. )
CHARLOTTE V., . 28201 SEE AlrAcHEQ SO IL TeYT-

City or Town State Zip Code KRJK3(, ej6ao
3 . DATE DRILLED 1 al '?- USE OF WELL 1AOhII'r0kJA-iG A LCcj wau- /9qr4zz*7-,

4. TOTAL DEPTH -? CUTTINGS COLLECTED ElYes CINo .

5 . DOES WELL REPLACE EXISTING WrLL? C1 Yes [9 N o

6. STATIC WATER LEVEL : -C,-) - a FT. CI above TOP OF CASING,
2. 0 M belovy. .TOP OF CASING IS FT . A-BOVE LAND SURFACE .

7 . YIELD (gpm) : F~ 1A METHOD OF TEST Nf 1p,

S . WATER ZONES (depth) :

9 . IIORINA TI ON : Type Amount

10~- . .ASING :
Wall Thickness It additional space is needed use back of form .

Depth Diamete, or Weight/Ft . Materia l

0 From +7 .0 To 5+3 Ft . 2! 5414 .4to File- LOCATION SKETC H

(Show direction and distance from at least two Stale Road!
From - To -Ft._ or other map reference points ]

From -To-Ft--

1 .1 . GROUT :

Depth Material Method

From 0-t To 48-A' Ft._C~r ~r.~,Tls, ?(),K ;)

From- To_ Ft ._

12 . SCREEN .

Depth Diameter Slot Size Material

From 5+1 To 68'-? Ft . '2~' in. -imb in. ?UC-

From- To_ Ft._ in.- in.

From- To- Ft.- in._ in .

3 . GRAVEL PACK :

Depth Size Material
Es~ ~U' 4

From E> To-70 - 0 Ft . Lz C 3, 5

0

m- To_ Ft..

4. *KS 0r-'D -'L;o' 7-F -- 5 i, C"

i
I CO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCOROA~NCE WITH 15 NCAC 2C . WELL CONSTRUCTIONSTANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN P;PVID-FJP TO THE WELL OWNER.

-I~~14 --3-C/ 71
SIGNATURf Off CONTRACTOR OR AGENT DATE

3W-1 Revised 11184 Submit original to Division of Environmental Management and coov to %veil oner .

sspinner
Text Box
New # MW-8



FORM M-26C REVISION 2Form 25630 (113-87) 1

DUKE POWER COMPANY
PAGE--L-OF

CONSTRUCTION DEPARTMENT
PROJECT

SOIL TEST BORING FIELD REPORT
STARTING TIME-

JOB NO. 4 IA GROUND SUVACE ELEV .

JOB NAME LAIJ0,~/Ci'- 1l1loJf'r-1Z u)EL4--cl HRS. DRILLING NL HRS.MOVING &4

DATE 4 - 7 q- '?'z WEATHER 2-6- 6-24- INSPECTOR BORING NO .

SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARK S
IST G" I ~Q &' I 3RD 6- 0

fjd b-

OW . MICA,4--s- 41AI ,,(.14 714--5 2ED 4,72gyoull 422~~

it L-T

00
Z

A/ -HIA- AUA -J 0

0-1
Z,c

it

14-
15

CTARPAJ . I ml V

z
D

3:0

tJ(A wzaagj . 1)j(c1q
-1 -to Ox

mt
D3:

5 -k rA ICA 560OLI Sr Lz-A-5,- til4i t/* L-,lA -77 Z<

owow

aU0-

zo

wn
-7 ?4-r )fj(4

< --
13 :
ZW

VFZLj<14 ZZrJ. 1!2~1'cA, Llcwl- 7 0r0---i44D

0
BORING TEF

METHOD OF ADVANCING BORING rIPTH

POWER AUGER
WATER T013 DEPTH HAND CHot W/MUD : W/WATER

To

WATER 24 HR : DEPTH ROTARY DRILL: W/MUD : W/WATER

To

WATER
LOSS!1:11~

DIAMONDCORE

To

CASING SIZE _LENGTH ~l ~/,L-

sspinner
Text Box
New # MW-8



Form 25630 (R3-87) FORM M-26C REVISION 2

DUKE POWER COMPANY
PAGE-20F-Z--~-

CONSTRUCTION DEPARTMEN T
PROJECT M(*uk?-C- 4/1424`1(4-

SOIL TEST BORING FIELD REPORT
STARTING TIM E

JOB NO . 4(4 GROUNDSUR E ELEV .
JOB NAME)- AAJDFIU- MQX(rcZ fLJlFKf-5 HRS,D =HR!S. MOVING

DATE 12- WEATHER Pe- dY4Q INSPECTOR BORING NO . f1lui-I

SAMPLING WALE U0 SOIL CLASSIFICATION AND REMARK S
IST 6- MD F' I IRD 6" jo

5 -

00

2- DO9.5 A WK lv__~uf &Z~4, M ICA = Zm
z 'c

0 2
AIJ z 2S 4+ E Alfl* rJ14 LiVC 9"-l. N,

0 0Z

0

q JM 1/11 IJIA-(,o lot wtEE7 R,2,J M(CA r 51e-":fl. cfAff5.72--rA 2S6 5,4AJ
0=

28 1 7-1 OL(LfE-~ZOLIVE-3giJ, fX/c,4 57/"r 0,4?5c-
SA~ S.)

K

At 0 67c c u r- M

170-
'7o a' Z6

'7s Z w

BORING TERMINATED- METHOD OF ADVANCING BORING DEPTH

BORING REFUSAI POWER AUGE R
WATER TOB DEPTH .611 -5- HAND CHOP : W/MUD : W/WATER
WATER 24 HR : DEPTH 6 5- in ROTARY DkL~L : W/MUD : W/WATER
=Losri::~ tJ ( A

Sz LENGTH
DIAMONDCORE

sspinner
Text Box
New # MW-8



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap->

security plug >
<-well stickup

concrete collar->

protective casing >

grout

well casing

<-----depth of seal 60 .01

I m
seal->83

64,0' depth of gravel pack-> <------depth of sea l

< ------depth of screen A7_41

gravel pac k

screen

Bi .41
depth of well > < epth of screen 81 .41

threaded cap-

83 .21
depth of gravel pack-> < 83.2'

~epth of boring-

E INSTALLED : 2-11-92 DUKE POWER COMPANY MONITORING WELL

SPECTOR : J Meaders GEOTECHNICAL CENTER NUMBER : mw-4A

sspinner
Text Box
New # MW-8A



Qv~l I I ~VCLLX~"
,
I

OPASION OF ENVIRON11,011131TAL MANAGEmurr - oROUNDWATEp SECTION FOR OFFICE USE ONLY

P .O. BOX 27887 - RALEIGKKC, 2761 1 . PHONE (919) 733-6083 Quad- No.
-

Serial No .
Lat .. LorNX. ft.

WELL CONSTRUCTION RECORD
Minor Basin

Basin Code
Header Ent .. GW-1 Ent-

10 ING CONTRACTOR I)IIKF POWER rntjpANy
STATE WELL CONSTRUCTION

DRILLER REGISTRATION NUMBER qZI
PERMIT NUMBER : 52-1105-wm-0785

1 . WELL LOCATION : (Show sketch of the location below )

Nearest Town : CORNEI I [IS N,Q . County: MECKLENBUR G

(Road . Community, or Subdivision and Lot No .)
Depth DRILLING LOG

2. OWNER DUKE POWER COMPA14Y
From To Formation Description

ADDRESS P .O . BOX 1006

Street or R
CHARLOTTE VA No . 28201 -;Cc- Lk7rAC !5oIL-r?Z;7-9,&,

City or Town State Zip Code DEW j?si:bA*r A~k. j6za-
3 . DATE DRILLED I -Z9 -c:% Z USE OF WELI-MoalTwZIOCL I A)5T-ALL-+7-14q ZF~COxc%
4. TOTAL DEPTH '8'3 - -0' CUTTINGS COLLECTED Clyes 69NO

5 . DOES WELL REPLACE EXISTING WELL? E]Yes g-No m 1, 4,1

6 . STATIC WATER LEVEL : 5712- FT . 0 above TOP OF CASING ,
TOP OF CASING IS (5

below. .
-Z -0 FT . ABOVE LAND SURFACE .

7 . YIELD (gpm): I'A JA METHOD OF TEST ('j 114-

8 . WATER ZONES (depth) : A liti,

9 . C NATION : Type 14 (A Amount

10. SING:
Wall Thickness It additional space is needed use back of form .

Depth Diamele, or Weight/Ft . Materia l

From 4 '2 - 0 To (o-74 Ft . 1" sch
. *a LOCATION SKETCH

(Show direction and distance from at least two State Roads,
From - ~0 -Ft.- or other map reference points )

From -To-Ft.-

111 . GROUT :

Depth Material Method

From 0,0 To 66-0 Ft .CErvk;,rjT'16U-ro-Mr-F--'Rr-1

From- To- Ft._

2 . SCREEN :

Depth Diameter Slot Size Material

From 67-4 To el-f- Ft. in. .010 in . C-

From-To_ Ft. irL in.

Fro m- To- Ft. in- in.

3. GRAVEL PACK :

Depth Size Material

From (04' . 0 To A3' Ft . U C

From- To_ Ft ..

1 . REJOS : 6 C /~ L' -ff,,A,, -r-C' 5 'F A ~- C, C' . 0, - 6, 4 0

1 00 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTIONSTANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDE~q TO TH WELL OWNER. Z-
SIGNATUF& 0 CONTRACTOR OR AGENT DATE

W-1 Revised 11184 Submit original to Division of Environmental Man ;~,-,ornent and ccoy to well owner .

sspinner
Text Box
New # MW-8A



F 25630 IR3-87) FORM M-26C REVISION 2

PAGE--J-OF--2,-
DUKE POWER COMPANY

CONSTRUCTION DEPARTMENT
PROJECT MCGUISE

SOIL TEST BORING FIELD REPORT
STARTING TIME AI A

JOB NO . tJ IA GROUND SURfACE ELEV . 7 5 1 (il
JOB NAME McGt),i R-E LAM 0 Ff L-c- HIRS, DRILLING AIA HRS. MOVING d14

DATE WEATHER-FC-- (AlLi) INSPECTOR44~~ BORING NO . 4-A
SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARKS

IST6" ;MD6" IRDG" Z0-

PJ0 SOIL SAfNj?t-IrJG

>

0

C5-;
*RLIK~ 2 .2-11 AuGE E:FusL~S'L-cz- z 'c

-Z .Z- Ic- -,16A-rll6,eJ-AJd
lac, -smiu7s

w
a x

E: N yv<i Z~
5

- 00
I jetWSH Z

XEC -1 4- O~ 1-~' ~A 0 :)
LL0,-~AXP 3co

-,T O~

1 -60 ENID -Iqt ~ M 4~9.?~ -0 x

Z,

KID 1~0 NL co (o q z

--tl(ow-So Z 6
or. K E-C C>\] EJ~f V

75 - zw

s-f) \,4CA7N(5&AX t; .T
2 1ALA-ZELZL> b F-1 +

-80 --LNiQ KUQ& 79 2

BORING TERMINATED METHOD OF ADVANCING BORING DEPTH

BORING REFUSAI POWER AUGER OTQrz~
WATER TOO DEPTH HAND CHOP : W/MUD: W/WATER TD
WATER 24 HR : DEP ROTARY DRILL : W/MUD : W/WATER TO
WATER LOSSES PA 0 1,J c- 4 -C Si r
A N . ---Ll LENGTH rl~ I DIAMOND CDR f2wo

SIZE

sspinner
Text Box
New # MW-8A



Form 25630 (R3-87) FORM M-26C REVISION 2

DUKE POWER COMPAII .
PAGE-AOF--Z-

CONSTRUCTION DEPARTMENT
PROJECT

SOIL TEST BORING FIELD REPORT
STARTING TIME 41A

JOB NO . rAN A GROUND SURF~AFE ELEV ------
JOBNAME MCGLIt2-S L-AtjQFtu- HR RS . DjLLIN NfA HRS .MOVIN G
DATE 2- S-CkZ- WEATHER?C'M(LO INSPECTOR - BORING NO . MW-4A

SAMPLING SCALE LID SOIL CLASSIFICATION AND REMARKS
isT 6 Tmn w- MD G" 0-
4 0 1 VEER,( ;[-7VFPC- I 5LI G H-i V4ffA-, Hg--1jV(

S~ i=T- I NAn
vffl~-~t CA If 71~~ %%-,I T'S

3C
OuZ
:R

Z

Z
ir~w

Z*N .c
w x

-00~z

2 t;

wiz

Z~co

Z 00
--410

w

z ci

05
zw

Azo

BORING TERMINATED ~41ETHOD OF ADVANCING BORING DEPTH)WER.AUGEIR

0 TO 52-'nBORINGREFUSAL P
O

WATER TOB DEPTH HAND CHOP : W/MUD: W/WATER TO
4 HR : DE PWATER 2 H ROTARY URILL : W/MUD : W/WATER TO

WATER LOSSES 0 vf ta
CASING SIZE---,N~ LENGTH Fs~

DIAMOND CORE ~-ZTO gri -

sspinner
Text Box
New # MW-8A



MONITORING WELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap->

security plug >
<-well stickup 2 .01

concrete collar->

protective casing >

grout

well casing

8 .5'
<----depth of sea l

seal-

depth of gravel pack-> - <----depth of sea l

. . . 14 .ol
- <-----depth of scyee ..

gravel pack

screen- >

28 .o . .. . . . 28 .
depth of well > < epth of screen-
threaded cap-

. . .. . . . . . . .
depth of gravel pack <----depth of boring 30 .2 1

E INSTALLED : 2-19-92 DUKE POWER COMPANY MONITORING WELL

SPECTOR : J Meaders GEOTECHNICAL CENTER NUMBER: MW-5

sspinner
Text Box
New # MW-9



n ~~ U~ART&*Jlrfr OF NATURAL RESOURCES AND COk9AUWTY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION

FOR OFFICE USE ONLY

P .O. SOX 27687 - RALEIGH.N.C. 27611 . PHONE Cars) 733-5Oa3 QUad. No._ Serial No.
Lat. LonZ- pc

Minor Basi n
WELL CONSTRUCTION RECORD Basin Code

Header Ent ._ GW-I Ent.-

ING CONTRACTOR QIIKF PQWFR rnmPANY
STATE WELL CONSTRUCTIO N

DRILLER REGISTRATION NUMBER 9zi PERMIT NUMBER: 59-1105-wm-0785

1 . WELL LOCATION : (Show sketch of the location below )

Nearest Town : - CORNEI.111S N .C . County : . MEICKLENBURG

(Road . Community, or Subdivision and Lot No .)
Depth DRILLING LO G

2 . OWNER DUKE POWER COMPA14Y
From To Fo;;Zition Description

ADDRESS P .O . BOX 1006

CHARLOTTE
Street or R 0 .)

28201 5CF- AVrAC-HEP -=OIL TV--5T-

City or Town State Zip Code 9Q?JK3G FfCaLP 215rb~~%AL40
3 . DATE DRILLED i-rej-c(,L

USE OF WELL MOKUTA4184 \WffitlL IA)SrAaAwa~J ez?~A

4. TOTAL DEPTH 30 - 2' CUTTINGS COLLECTED El Yes 5~ No

5 . DOES WELL REPLACE EXISTING WELL? C3 Yes 10 N o
6 . STATIC WATER LEVEL : 19 . 4 FT . 0 above TOP OF CASING ,S~belovv-

TOP OF CASING IS Z-0 FT. A VE LAND SURFACE .
7. YIELD Cgpm) : - WJA METHOD OF TEST t4 1 A
8 . WATER ZONES (depth): ~ii4

9 .(0 NATION : Type itJ (A Amount
I0,;.ASING :

Wall Thickness If additional space is needed use back of form .

I
Depth Diameter or Weight/Ft. Material

LOCATION SKETC HFrom -LZ'2 To 14-0 Ft . 'Z" SC-14-4`0 ru C-
(Show direction and distance from at least two State Roads,

From -'to -Ft.- or other map reference points )

From-To -Ft--

I I . GROUT:

Depth Material Method

From 0-0 To e .57 Ft .CMdWLj&,7ez,0-G 'RJm

From-To_ Ft-

12 . SCREEN

Depth Oiameter Slot Size Material

From To 'Z19-OFt. -Z ir . .*IV in .

From To- Ft. irL in.

From To- Ft in.- in.

3. GRAVEL PACK :

Depth Size Material
E & ~ .0 14-

From /I 'b To :K, Ft . ij C ~ 3. 5 .5,4AJ D

R*m-To- Ft.~

4 . S : L F-N 7-,~ N , -r e sE A L- 0 '

1 00 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C . WELL CONSTRUCTIONSTANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER .

4a 2 - I q
SIGNAYJRr,AF CONTRACTOR OR AGENT DATE

3W-1 Revisec 11184 S~lbmit original to Division of Environmental management and coov to well owner

sspinner
Text Box
New # MW-9



Fo~~ 25630 (R3-87) I FORM M-26C REVISION 2

DUKE POWER COMPANY
PAGE--I-OF-J---

CONSTRUCTION DEPARTMENT
PROJEC MSQ-AlIlLS

SOIL TEST BORING FIELD REPOR T
STARTING TIME IA,

JOB NO . JA GROUND SURFACE ELEV . 7/0, 2:7

JOB NAME PA SGAjig-4E HRS. DRILLING k~ I k HRS. MOVING 0 14:
DATE - 19 -51 WEATHER (fJ-P- ?Al INSPECTOR-4 -u)MMJX!~Q 1--Q BORING NO .-& W--5

SAMPLING ~ALF UD SOIL CLASSIFICATION AND REMARK S
MTV' 2NQ6- 31RD 6" 0

>

Z- lo-o od 14 41 IA ty Ro UJ 1-1, /91 CA, t LT(t, -R~q 0010 wzAr-413 - m
z

zz
)5

-00
z

tJ (A AJIA I 4A C-t4s" 61~~o t', . Iwo C;IuN pl-Aj~t=p1mo M,
t

5 5 -In j4 JAI [A A AA A TRAIJ- ra Be" tj I A~k~ If1-4 R?mw 0 m tcA 5 1L~4 a 5IF= fypEp Nj D, 0wx

74 to Iio nUvF- -,~PWOj /14IC-A 51~2~1 FI 4E; I PAGO mi m sowt)
-zd

'Oo?-itl 71--RjA I AJA-rep o -,7,d-2-

-K
oz 6

cl?

BORING TERMINATED METHOD OF ADVANCING B9RING DEPT H
BORING REFUSAI POWER AUGER To3o-
WATER TOO DEPTH HAND CHOP : W/MUD: W/WATER TO
WATER 24 HR: DEPITH ROTARY DRILL : W/MUD : W/WATER TO
WATER LOSSES 0 tA DIAMOND CORE TOCASING SIZE Ad 14~ LENGTH AJ I& I

sspinner
Text Box
New # MW-9



MONITORINGWELL INSTALLATION RECORD

JOB NAME : MNS LANDFILL

locking cap >

security plug >
<-well stickup

2 .01

concrete collar->

protective casing >

grout

well casing

of seal 25 .51

IM M
seal > :: :

21 ... M 27 .51depth of gravel pack-> <-----depth of seal

30 .5<- ------depth o f screen

gravel pack

screen- >

.5' . . . . . .44 44 . 5'- depth of well > <------depth of screen
threaded cap

46.o, 46.01
depth of gravel pack <--depth of boring-

i

D INSTALLED : 2-18-92 DUKE POWER COMPANY MONITORING WELL

kECTOR : J Meaders GEOTECHNICAL CENTER NUMBER : MW-5A

sspinner
Text Box
New # MW-9A



CFVMCN OF EYMRONhAEWrAL MARAGE1,ENT - OROLMWATER SECTION FOR OFFICE USE ONLY

P.O. BOX 27687 - RAILEIGH.H.C. 2761 1 . PHONE C919) 733-5083 Otiad- No._ Serial No._
Lat. Long. _ PC .
Minor Basin

WELL CONSTRUCTION RECORD Basin Code
Header Ent._ GW-1 Ent-

ING CONTRACTOR DIIKF POWER r()tjpAf4y
STATE WELL CONSTRucrIO N

DRILLER REGISTRATION NUMBER 9% 1 PERMITNUMBER : 59-11105-wrn-0785

1 . WELL LOCATION: (Show Sketch of the location below)

Nearest Town : CORNEIIUS N .C . County: MECKLENBURG

(Road . Community, or Subdivision and Lot No .)
Depth DRILLING LO G

2. OWNER DUKE POWER COMPA14Y
From To Formation Description

ADDRESS P-0- BOX 1006

CHARLOTTE .
Street or RVA

-NO7 28201 Se-- AmscheD !-noil- TP-sr

City or Town State Zip Code R.Pijr. F(E2--O '22bgr,,4"
3 . DATE DRILLED ~Z- I &-q -1) USE OF WELL MOtJl'r*F-IP(:L W GLI- / ;J-5rf I LA 77 PJ

4 . TOTAL DEPTH4-6 - d CUTTINGS COLLECTED Elyse CYNo

5 . DCES WELL REPLACE EXISTING WELL? OYes ONO P-1 Lj - 5 A
6. STATIC WATER LEVEL : 19 - 5 FT. Oabove TOPOFCASING ,

TOP OF CASING IS C1
below, .

-2 - Q FT. ABOVE LAND SURFACE .

7 . YIELD (gpm) : 62 (A METHOD OF TEST 116~

8. WATER ZONES (depth) : N (A

9 ORINATION : Type tj 1,4 Amount

10. -ASING:
Wall Thickness if additional space is needed use back of form .

Depth 30 .5 ,.Diamete, or Weight/Ft . Materia l
11 LOCATION SKETC H

From +2.ti' To Jg~ Ft . 7, PyC-
(Show direction and distance from at least two State Roads

From- To _Ft._ or other map reference points )

From -To-Ft--

1 . GROUT :

Depth Material Method

From 0 C~ To -ZS'5-Ft.Qf~~T~rc A) rv?

From-To_ Ft.

2 . SCREEN :

Depth Diameter Slot Size Material

From To 44-S- Ft. -Z in. .(5((3 in . FVC

From To_ Ft._ in._ in .

From To- Ft.- in.- in.

3 . GRAVEL PACK:

Depth Material

From 'Z7 To 44-6 Ft . tj<~ 7 ? .
C
t
;
;

From-To_ Ft._

4 . R
&

s : A~7-0 "t r 4E~ 56,j e'- 'e 9, G'-

1 00 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDAN-CE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED

SIGNATURE OF C-Z'T~rOFJ OR AGENT DATE
3W-I Revised 11184 Submit original I Division of Environmental Management and co0y to well owner

sspinner
Text Box
New # MW-9A



Form 25630 (R3 .87) I FORM M-26C REVISION 2

DUKE POWER COMPANY
PAGE---L-OF

CONSTRUCTION DEPARTMENT
PROJECT tl'CIVIRR

SOIL TEST BORING FIELD REPORT
STARTING TIM E

JOB NO . d(A GROUND SURFACE ELEV

. --

710 .30
J013 NAME IA %uiiZ& HRS. DRILLING AIA HRS. M61OVING J94k-
DATE?-- I 8-ckz EATHERrQ),?-AIILj INSPECTOR 4 .1 Ij-6sACvAAr\ BORINGNO . ?AUJ-SA

SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARK S
D6"- o

~jo S?.-r -TAMti t -ikrijr-IL- -~,s .e4

In RV-01,00 1'n fCA ; FtWE, SAA.IV4

4MI)Ls H eaw 0 M((A :5iLr,4 . r-jjqE1A56ptvm, un au19TA, FO-
IZ Zm-

Z

f EgiM MICA zz

On

0 x
2 =

v

~~44 S/Ll;,5 -Zc 3

(We
= .c

-7~b-qfssA are), oKAI 5)t--r-, -r-oT~--7
cr, 0
zo

L -.SL<-. ZI 21 c5L4ttF- ?L~ MICA,! s(LT -Alu zwFT 1-1

-F -19-0 71-
C)

C L-I VT. mu, I=)
,!k- 5--, iipE -(;Wu

BORING TERMINATED METHOD OF ADVANCING BORING DEPTH
BORING REFUSAI POWER AUGER (3 T046-o
WATER TOB DEPTH-?-Z -7

HAND CHOP: W/MUD: W/WATER TO
WATER 24 HR : DEPTH ROTARY DRILL; W/MUD : W/WATER TO
WATER

LOSSES DIAMONDCORf TOCASING SIZE LENGTH f" I f-r-

sspinner
Text Box
New # MW-9A



Form 25630 (R3-87) FO RM M-26C REVISION 2

PAGE--~~--OF---,7-
DUKE POWER COMPANY

121~-

CONSTRUCTION DEPARTMENT
PROJECT16-!~~G .

SOIL TEST BORING FIELD REPOR T
STARTING TIME jA-

JOB NO
. GROUND SUPF~ACE ELEV .

JOB NAME K-GU V 0 F!l LL- MRS. D I!LL NG t4 IIN- MRS . MOVIN G
DATE Z- I 'A -1 -1- WEATHERc-Q Egj?J INSPECTOR-~, US BORING NO-M W ~5A

SAMPLIN G
IST RO

6- SCALE UD SOIL CLASSIFICATION AND REMARKS
io

LIU 15- Q~Rj" f'% I S:A (Zif
e-c,4jLS&t SAAJU, -1

P I,, ~3

.9

Xz

Z

5 z 2Nc
w X
00Z

0
(0 m

0

Z-cco

rg
Q:wczw
2!=

0 cm

Z6w -

Z w

BORING TERMINATED- 4-&. METHOD OF ADVANCfNGBORIN DEPT H
BORING REFUSAL y- 4b
WATER TOB DEPTH POWER.-AUGER C.D TO 46 . f

WATER 24 MR : DE PTH-------Ll---
HAND CHOP : W/MUD : W/WATER TO

WATER LOSSES ROTARY DRILL : W/MUD : W/WATER TO
CASING SIZE LENGTH DIAMOND CO*- TO

sspinner
Text Box
New # MW-9A



 

 
 

 

March 28, 2014 Via email:  Sean.DeNeale@duke-energy.com  

 
Mr. Sean DeNeale 
Duke Energy Carolinas, LLC 
400 South Church Street 
Charlotte, NC 28201-1006 

Subject: Duke Energy Carolinas, LLC 
  McGuire Nuclear Station Landfill No. 2, Permit No. 6004-INDUS 

Financial Assurance Cost Estimate  
    
Dear Mr. DeNeale: 

As requested, HDR Engineering, Inc. (HDR), is providing the financial assurance cost estimate 
for the closure, post-closure care, and potential assessment and corrective action costs 
associated with the Duke Energy Carolinas, LLC, McGuire Nuclear Station Landfill #2, Permit 
No. 6004-INDUS. 

The following cost estimates are detailed in the attached tables: 

• Closure – the estimated costs are $1,130,248 ($215,318 per acre). Details are provided 
in the attached Table 1.  

• Post-Closure Care – the estimated costs are $799,311 ($5,076 per year per acre) or 
$26,644 annually.  Details are provided in the attached Table 2. 

• Potential Assessment and Corrective Action – the estimated costs are $752,019 ($4,775 
per year per acre).  Details are  provided in the attached Table 3.  Only the costs 
associated with groundwater and surface water monitoring and maintenance are 
included with this cost estimate.  North Carolina General Statute 130A-295.2(h) 
requires the permit holder to establish financial assurance sufficient to cover a 
minimum of $2,000,000 for potential assessment and corrective action at the facility.  
As the estimated costs are less than the required minimum, $2,000,000 is used for 
potential assessment and corrective action costs. 

Based on the estimates described above, the total financial assurance cost estimate is 
$3,929,559. 

The estimated costs for closure and post-closure care are based on material quantities contained 
in the Conceptual Design and Estimated Costs for Landfill Closure, McGuire Nuclear Station, 
Landfill #2, prepared by Altamont Environmental, Inc. dated October 11, 2011. 





Quantity1 Unit Unit Cost 2 Total Cost

Demolition of Interim Cover Measures 5.25 AC $1,000 $5,249
Fine Grading of Interim Cover 5.25 AC $3,800 $19,947
Passive Gas Vents and Trenching 5.00 EA $16,498 $82,488
40 mil LLDPE Geomembrane 228,655 SF $0.63 $144,053
Geocomposite Drainage Layer 228,655 SF $0.98 $224,082
6" Vegetative Layer 4,234 CY $10.00 $42,344
18" Protective Cover 12,703 CY $4.00 $50,812
Erosion Control Bench 3,200 LF $20.84 $66,686
Armored Channel 2,600 LF $73.98 $192,349
RCP Headwall 4 EA $2,860 $11,441
Surveys 5.25 AC $1,400 $7,349
Final Landscaping (Seeding, Fertilizing, and Mulching) 5.25 AC $1,800 $9,449

$856,248
$42,812

$102,750
$128,437

$1,130,248
$215,318

Notes:

3. Costs provided are Year 2014 dollars.

2. Units costs are from the April 2012 Craig Rd Landfill financial assurance cost estimate and the October 2011 MNS 
Landfill #2 financial assurance cost estimate.

1. Quantities are based on the Conceptual Design and Estimated Costs for Landfill Closure, McGuire Nuclear Station, 
Landfill #2, prepared by Altamont Environmental, Inc. dated October 11, 2011.

Cost Per Acre (for 5.25 acres)

TABLE 1
CLOSURE COST ESTIMATE

DUKE ENERGY - MCGUIRE NUCLEAR STATION 
LANDFILL #2, PERMIT NO. 6004-INDUS

MECKLENBURG COUNTY, NC 
APRIL 2014

Final Cover System Construction Costs

Subtotal
Mobilization/Demobilization (5% of Subtotal)
Engineering Services, CQA/CQC (12% of Subtotal)
Contingency (15% of Subtotal)
Total



Quantity Unit Unit Cost 3 Total Cost
Administration/Inspection/Recordkeeping(1)

Staff Professional (80 Hrs/Yr @ $85/Hr) 30 Yr $6,800 $204,000
Technician (40 Hrs/Yr @ $60/Hr) 30 Yr $2,400 $72,000
Clerical (8 Hrs/Yr @ $50/hr) 30 Yr $400 $12,000
Maintenance
Fencing, Gates, Signs, Etc. 30 Yr $1,000 $30,000
Access Roads 30 Yr $2,000 $60,000
Mowing ($100 per acre per quarter over 5.25 acres) 30 Yr $2,100 $63,000
Stormwater Structures 30 Yr $5,000 $150,000
Leachate Collection and Storage 30 Yr $1,000 $30,000
Final Cover System ($1,500 per acre)(2) 30 Yr $1,968 $59,053
Fees
Annual Permit Fee 30 Yr $500 $15,000
Subtotal $695,053
Contingency (15% of Subtotal) $104,258
30 Year Total $799,311
30 Year Total Per Acre (for 5.25 acres) $152,273
Cost Per Year (Includes 15% Contingency) $26,644
Cost Per Year Per Acre (for 5.25 acres) $5,076

Notes:
1. Assumes quarterly monitoring and reporting, preparation of annual report, and managing site activities.
2. Assumes erosion repair and seeding for 25 percent of the cover annually.
3. Units costs are from the April 2012 Craig Rd Landfill financial assurance cost estimate.
4. Costs provided are Year 2014 dollars.

TABLE 2
POST-CLOSURE CARE COST ESTIMATE

DUKE ENERGY - MCGUIRE NUCLEAR STATION 
LANDFILL #2, PERMIT NO. 6004-INDUS

MECKLENBURG COUNTY, NC 
APRIL 2014



Quantity Unit Unit Cost 2 Total Cost
Compliance Monitoring and Reporting
Registered Professional (16 Hrs/Yr @ $105/Hr) 30 Yr $1,680 $50,400
Staff Professional (24 Hrs/Yr @ $85/Hr) 30 Yr $2,040 $61,200
CAD (8 Hrs/Yr @ $70/Hr) 30 Yr $560 $16,800
Clerical (4 Hrs/Yr @ $50/hr) 30 Yr $200 $6,000
Sampling and Analysis
Semiannual Groundwater and Surface Water Sampling for 30 Years
(11 monitoring wells and 1 surface water sample location) 60 Event $7,961 $477,642.00

Semiannual Landfill Gas Monitoring 60 Event $698 $41,887.45
$653,929

$98,089
$752,019
$143,264

$25,067.30
$4,775

$2,000,000

Notes:
1. Assumes semi-annual compliance monitoring and reporting.

4. Costs provided are Year 2014 dollars.

TABLE 3
POTENTIAL ASSESMENT AND CORRECTIVE ACTION COST ESTIMATE 

DUKE ENERGY - MCGUIRE NUCLEAR STATION 
LANDFILL #2, PERMIT NO. 6004-INDUS

MECKLENBURG COUNTY, NC 
APRIL 2014

Cost Per Year Per Acre (for 5.25 acres)
Minimum Financial Assurance Amount 3

2. Units costs are from the April 2012 Craig Rd Landfill financial assurance cost estimate and the October 2011 MNS Landfill #2 
financial assurance cost estimate.
3. North Carolina General Statute 130A-295.2(h) requires the owner or operator of a sanitary landfill to establish financial 
assurance sufficient to cover a minimum of $2,000,000 in costs for potential assessment and corrective action at the facility.

Subtotal
Contingency (15% of Subtotal)
30 Year Total
30 Year Total Per Acre (for 5.25 acres)
Cost Per Year (Includes 15% Contingency)
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