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Table 1  Monitoring Well Information 
 


 MW-1 MW-1D MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 


North (ft) 922,800.01 922,922.41 922,846.37 923,705.54 924,475.50 923,909.93 922,825.01 923,651.04 


East (ft) 1,680,995.68 1,681,193.42 1,681,733.04 1,683,902.10 1,681,837.40 1,681,154.80 1,682,168.87 1,683,063.65 


Well Diameter  2” 2” 2” 2” 2” 2” 2” 2” 


Type of Casing PVC PVC PVC PVC PVC PVC PVC PVC 


Well Stick-


up(ft) 
1.9 3.0 2.1 2.3 1.8 1.7 2.5 3.0 


Top Of Casing 


Elevation (ft)  
852.69 854.15 858.05 842.81 767.58 786.77 836.91 815.57 


Total Depth (ft) 44.5  50.5 47.8 39.5 60.5 48.4 11.6 


Depth of Screen 


(ft) BGS 
        


from 33.1  37.9 37.0 28.2 48.3 24.0 1.6 


to 43.1  47.9 47.0 38.2 58.3 34.0 11.6 


Screen Length 


(ft) 
10.0  10.0 10.0 10.0 10.0 10.0 10.0 


 


Coordinates: NC State Plane Grid, NAD83 (2007) and NAVD88, U.S. Survey Foot. 


Reference Duke Energy survey dated July 7, 2010, Map # 007310-377769. 
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Table 1  Monitoring Well Information 


(Continued) 


 
 


 OB-4 OB-5 OB-9 MW2-7 MW2-9 


North (ft) 924,601.75 924,823.56 923,785.16 924,176.08 923,952.31 


East (ft) 1,682,221.61 1,682,632.82 1,681,344.58 1,682,870.41 1,682,953.64 


Well 


Diameter  
2” 2” 2” 2” 2” 


Type of 


Casing 
PVC PVC PVC PVC PVC 


Well 


Stick-up 


(ft) 


1.81 1.79 2.5 2.28 1.78 


Top Of 


Casing 


Elevation 


(ft)  


777.60 780.93 799.59 777.64 797.38 


Total 


Depth (ft) 
53.0 36.8 47.5 29.0 14.5 


Depth of 


Screen 


(ft) BGS 


     


from 16.3 21.8 36.5 14.0 2.0 


to 31.3 36.8 45.9 29.0 12.0 


Screen 


Length 


(ft) 


15.0 15.0 9.4 15.0 


 


10.0 


 


 


Coordinates: NC State Plane Grid, NAD83(2007) and NAVD88, U.S. Survey Foot. 


Reference Duke Energy survey dated July 7, 2010, Map # 007310-377769. 
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Table 2  Sample Parameters, Analytical Methods and Detection Limits 
 


PARAMETER UNITS  ANALYTICAL METHOD   


Insitu Parameters    


Field pH pH Units Hydrolab  


Specific Conductance umhos/cm Hydrolab  


Temperature oC Hydrolab  


Turbidity NTU Hydrolab  


ORP MV Hydrolab  


Water Level ft Water Level Meter  


 


Laboratory Analyses 


   


Nitrate mgN/l EPA 353.2  


Chloride mg/l EPA 300.0  


Arsenic ug/l EPA 200.8  


Barium mg/l EPA 200.7  


Boron mg/l EPA 200.7  


Cadmium ug/l EPA 200.8  


Chromium ug/l EPA 200.8  


Copper ug/l EPA 200.8  


Iron mg/l EPA 200.7  


Lead ug/l EPA 200.8  


Manganese mg/l EPA 200.7  


Mercury ug/l EPA 245.1  


Nickel ug/l EPA 200.7  


Selenium ug/l EPA 200.8  


Silver ug/l EPA 200.8  


Zinc ug/l EPA 200.7  


Sulfate mg/l EPA 300.0  


Fluoride mg/l EPA 300.0  


TDS mg/l EPA 160.1  
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Table 2.1 - Appendix I Constituents 
   


Source: NC DENR Division of Waste Management Constituent Look-Up Webpage 


http://www.wastenotnc.org/sw/swenvmonitoringlist.asp 
 


   


 


Inorganic 


Constituents: 
 


Appendix I to 


Part 258 


Number 


Name Other Names 


1 Antimony Antimony 


2 Arsenic Arsenic 


3 Barium Barium 


4 Beryllium Beryllium 


5 Cadmium Cadmium 


6 Chromium Chromium 


7 Cobalt Cobalt 


8 Copper Copper 


9 Lead Lead 


10 Nickel Nickel 


11 Selenium Selenium 


12 Silver Silver 


13 Thallium Thallium 


14 Vanadium Vanadium 


15 Zinc Zinc 
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Table 2.1 - Appendix I Constituents (Continued) 
 


   


 Organic Constituents:  


Appendix I to 


Part 258 


Number 


Name Other Names 


16 Acetone 2-Propanone 


17 Acetonitrile; Methyl cyanide Acetonitrile 


18 Benzene Benzene 


19 Bromochloromethane; Chlorobromethane Methane, bromochloro- 


20 


Bromodichloromethane; Dichlorobromomethane 


Methane, bromodichloro- 


21 Bromoform; Tribromomethane Methane, tribromo- 


22 Carbon disulfide Carbon disulfide 


23 Carbon tetrachloride Methane, tetrachloro- 


24 Chlorobenzene Benzene, chloro- 


25 Chloroethane; Ethyl chloride Ethane, chloro- 


26 Chloroform; Trichloromethane Methane, trichloro- 


27 


Dibromochloromethane; 


Chlorodibromomethane Methane, dibromochloro- 


28 1,2-Dibromo-3-chloropropane; DBCP Propane, 1,2-dibromo-3-chloro- 


29 1,2-Dibromoethane; Ethylene dibromide; EDB Ethane, 1,2-dibromo- 


30 o-Dichlorobenzene; 1,2-Dichlorobenzene Benzene, 1,2-dichloro- 


31 p-Dichlorobenzene; 1,4-Dichlorobenzene Benzene, 1,4-dichloro- 


32 trans-1,4-Dichloro-2-butene 2-Butene, 1,4-dichloro-, (E)- 


33 1,1-Dichloroethane; Ethyldidene chloride Ethane, 1,1-dichloro- 


34 1,2-Dichloroethane; Ethylene dichloride Ethane, 1,2-dichloro- 


35 1,1-Dichloroethylene; 1,1-Dichloroethene; Ethene, 1,1-dichloro- 


36 


cis-1,2-Dichloroethylene; cis-1,2-


Dichloroethene Ethene, 1,2-dichloro-,(Z)- 


37 


trans-1,2-Dichloroethylene; trans-1,2-


Dichloroethene Ethene, 1,2-dichloro-,(E)- 


38 1,2-Dichloropropane Propane, 1,2-dichloro- 


39 cis-1,3-Dichloropropene 1-Propene, 1,3-dichloro-, (Z)- 


40 trans-1,3-Dichloropropene 1-Propene, 1,3-dichloro-, (E)- 


41 Ethylbenzene Benzene, ethyl- 


42 2-Hexanone; Methyl butyl ketone 2-Hexanone 


43 Methyl bromide; Bromomethane Methane, bromo- 


44 Methyl chloride; Chloromethane Methane, chloro- 


45 Methylene bromide; Dibromomethane Methane, dibromo- 


46 Methylene chloride; Dichloromethane Methane, dichloro- 


47 Methyl ethyl ketone; MEK; 2-Butanone 2-Butanone 


48 Methyl iodide; Iodomethane Methane, iodo- 


49 4-Methyl-2-pentanone; Methyl isobutyl ketone 2-Pentanone, 4-methyl- 
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Table 2.1 - Appendix I Constituents (Continued) 


 


Organic Constituents: 


Appendix I to 


Part 258 


Number Name Other Names 


50 Styrene Benzene, ethenyl- 


51 1,1,1,2-Tetrachloroethane Ethane, 1,1,1,2-tetrachloro- 


52 1,1,2,2-Tetrachloroethane Ethane, 1,1,2,2-tetrachloro- 


53 


Tetrachloroethylene; Tetrachloroethene; 


Perchloroethylene Ethene, tetrachloro- 


54 Toluene Benzene, methyl- 


55 1,1,1-Trichloroethane; Methylchloroform Ethane, 1,1,1-trichloro- 


56 1,1,2-Trichloroethane Ethane, 1,1,2-trichloro- 


57 Trichloroethylene; Trichloroethene Ethene, trichloro- 


58 Trichlorofluoromethane; CFC-11 Methane,trichlorofluoro- 


59 1,2,3-Trichloropropane Propane, 1,2,3-trichloro- 


60 Vinyl acetate Acetic acid, ethenylester 


61 Vinyl chloride; Chloroethene Ethene, chloro- 


62 Xylene (total) Benzene, dimethyl- 
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Table 3  Sample Containers, Preservatives and Holding Times. 
 


PARAMETER CONTAINERS  PRESERVATIVES  HOLDING TIMES 


Insitu Parameters    


Field pH Insitu None Analyze Immediately 


Specific Conductance Insitu None Analyze Immediately 


Temperature Insitu None Analyze Immediately 


Turbidity Insitu None Analyze Immediately 


ORP Insitu None Analyze Immediately 


Laboratory Analyses    


Nitrate 500 ml HDPE Cool 4oC 48 hrs 


Chloride 500 ml HDPE Cool 4oC 28 days 


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 


Copper 500 ml HDPE pH<2 HNO3 6 months 


Iron 500 ml HDPE pH<2 HNO3 6 months 


Lead 500 ml HDPE pH<2 HNO3 6 months 


Manganese 500 ml HDPE pH<2 HNO3 6 months 


Nickel 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 


Zinc 500 ml HDPE pH<2 HNO3 6 months 


Sulfate 500 ml HDPE Cool 4oC 28 days 


Fluoride 500 ml HDPE Cool 4oC 28 days 


Total Dissolved Solids 500 ml HDPE Cool 4oC 7 days 
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Figure 4 Groundwater Monitoring Data Sheet 
 


 





		Figures Sheet

		Figure 1 Site Location 

		Figure 2 Well Locations 

		Figure 3 Typical Well Construction Details

		Figure 4 Groundwater Monitoring Data Sheet














 


 


 


 


 


 


 


 


 


 


 


GROUNDWATER MONITORING,  


SAMPLING AND ANALYSIS PLAN 


 


DUKE ENERGY CORPORATION  


PINE HALL ROAD ASH LANDFILL 


Permit #85-03 


BELEWS CREEK STEAM STATION 


STOKES COUNTY, NC 


 


 


 


 


S&ME PROJECT NO. 1411-08-097 


 
 


 


Prepared For: 
 


 
 


 


Prepared By: 


 


 
 


 


S&ME, Inc. 


44 Buck Shoals Road, Suite C-3 


Arden, North Carolina 28704 


 


November 8, 2010 







Groundwater Monitoring, Sampling and Analysis Plan 


Pine Hall Road Ash Landfill – Permit #85-03 


Duke Energy Belews Creek Steam Station 


Belews Creek, North Carolina 


S&ME Project No. 1411-09-097 


November 8, 2010 


 


 


Table of Contents 
 


1 PROGRAM DESCRIPTION ................................................................................1 


2 SAMPLING PROCEDURES................................................................................5 


3 SAMPLE TRACKING..........................................................................................7 


4 ANALYTICAL PROCEDURES...........................................................................9 


5 INTERNAL QUALITY CONTROL CHECKS ...................................................9 


6 VALIDATION OF FIELD DATA PACKAGE ..................................................10 


7 REPORT SUBMITTAL......................................................................................11 


Figure 1 Site Location 


Figure 2 Sampling Locations 


Figure 3 Typical Well Construction Details 


Appendix I  Tables 


Table 1  Monitoring Well Construction Information 


Table 2  Sample Parameters, Analytical Methods and Detection Limits 


Table 2.1  Appendix I Constituents 


Table 3  Sample Containers, Preservatives and Holding Times. 


Appendix II Monitoring Well Installation Records 


 


 







Groundwater Monitoring, Sampling and Analysis Plan 


Pine Hall Road Ash Landfill – Permit #85-03 


Duke Energy Belews Creek Steam Station 


Belews Creek, North Carolina 


S&ME Project No. 1411-09-097 


November 8, 2010 


 


1 


 


1 PROGRAM DESCRIPTION 


 


1.1 SCOPE OF WORK 


This Ground-Water Monitoring Program is designed to monitor groundwater for impacts 


from the Belews Creek Pine Hall Road Ash Landfill (Permit # 85-03).  This plan 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 in "Interim 


Guidelines and Specifications for Preparing Quality Assurance Plans" (QAMS-500/80), 


and documents the methodologies of field sampling, record-keeping protocols, data 


quality objectives, and data validation procedures that will be used in this program.    


 


1.2 BACKGROUND AND SITE HYDROGEOLOGICAL DESCRIPTION 


The ash landfill is located at the Duke Energy Belews Creek Steam Station, in Stokes 


County, NC.  The approximate location of the site is shown on Figure 1. The ash landfill 


was permitted to accept (only) fly ash from Belews Creek Steam Station operations.   


 


The landfill was originally permitted in 1983.  The original landfill was unlined and was 


permitted with a soil cap one foot thick on the side slopes and two feet thick on flatter 


areas.  A subsequent expansion (Phase I Expansion) was permitted in 2003.  This phase 


was also unlined, but was permitted with a synthetic cap system to be applied at closure.   


 


After groundwater exceedences were observed in monitoring wells installed near the 


landfill, the placement of additional ash in the Phase I Expansion was halted.  The closure 


design was changed to utilize an engineered, synthetic cover system for the entire landfill, 


both the original landfill and the Phase 1 Expansion.  The construction of the synthetic 


cover system was completed in December 2008. 


 


The ash landfill is located to the north of the surface water divide that runs along Pine Hall 


Road.  This surface water divide also serves as the groundwater divide for the area near 


the landfill.  A surface water drainage feature is located to the west of the landfill.  This 


drainage feature begins to the north of Pine Hall Road and roughly parallels the western 


side of the landfill, draining to the north, into the Ash Basin.  Groundwater flow beneath 


the landfill is from Pine Hall Road, generally northward, towards the Ash Basin.  The Ash 


Basin is operated as a water treatment facility and is permitted by the NPDES program 


(NPDES Permit #NC0024406).   


 


There are two surface water discharge features in the landfill area: an ephemeral spring 


located near well MW-2-7 at surface water sampling location SW-1 and a small stream, 


located in the drainage feature west of the landfill footprint at surface water sampling 


location SW-2.  Both of these surface water features drain to the Ash Basin. 


 


Volume 2 of Duke Energy Belews Creek Steam Station, Stokes County, NC, Landfill 


Permit Application – Siting Package, October 2, 2001 contains a description of typical 
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groundwater systems located in the piedmont region.  In most cases in the Piedmont, the 


groundwater system is a two medium system, restricted to the local drainage basin.  


Groundwater in the Piedmont typically occurs in a system composed of two 


interconnected layers: residuum/saprolite and weathered rock overlying fractured 


crystalline rock.  Typically, the residuum/saprolite is partly saturated and the water table 


fluctuates within it.  Water movement is generally through the fractured bedrock.  


Groundwater flow at the ash landfill is typical of a piedmont groundwater system. 


 


As described in the Phase 1 Expansion Siting Package, based on the boring data, the 


material in the subsurface at the site is divided into four layers: 


• Layer 1 – Residual soil and saprolite consisting primarily of sandy silts (ML) 


and silty sands (SM) with a Standard Penetration Resistance
1
 of N<30.  This 


layer ranges in thickness from 10.6 feet to 43.3 feet with an average thickness 


of 25.24 feet. 


• Layer 2 – Saprolite and weathered rock consisting of sandy silts (ML) and silty 


sands (SM) with layers of moderately to very severely weathered rock.  This 


layer has Standard Penetration Resistance of N>30.  The layer thickness ranges 


from 1.2 feet to 30.0 feet with an average thickness of 17.64 feet. 


• Layer 3 - Weathered rock/fractured rock – consists of very severely weathered 


to slightly weathered rock and fractured rock.  This layer is defined as the 


material below auger refusal and rock with Recovery
2
 of less than 90% and 


Rock Quality Designation
3
 (RQD) of less than 50%.  The weathered 


rock/fractured rock layer below auger refusal ranges from 0 feet up to 40 feet 


in thickness.  The thickness of weathered rock above auger refusal (in Layer 2) 


is estimated at 5 to 11 feet based on site and local boring data. 


• Layer 4 - Sound Rock – defined as rock with Recovery > 90% and RQD > 


50%. 


 


1.3 WELL LOCATIONS AND INSTALLATION  


Monitoring will be performed at thirteen groundwater monitoring wells and at two surface 


water sampling locations as shown on Figure 2.  Information on the wells is presented in 


Table 1.   


 


Each of the wells is screened near the water table.  Well MW-1D was constructed so that 


the well screen was installed below auger refusal (bedrock).  The other wells are installed 


so the well screen brackets the ground-water potentiometric surface.  All wells are 


constructed of two-inch diameter PVC well screen and casing.  Each well intercepts the 


                                                        
1 Standard Penetration Resistance as described in ASTM 1586. 
2 Recovery is defined as:   Actual Length of Recovered Sample   X 100% 


              Theoretical length of Recovered Sample 
3 Rock Quality Designation (RQD) is defined as: ∑ lengths of intact Pieces of Core > 100mm 


       Length of Core Advance 
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aquifer with section of PVC well screen with a slot size of 0.010 inch.  The length of the 


screened section varies.  The screen lengths are shown in Table 1.  The wells were 


installed by a North Carolina registered well driller in accordance with applicable 


NCDENR regulations.  Figure 3 shows a typical construction diagram for the wells.  All 


wells are equipped with dedicated pump systems.  The well construction records for these 


wells are included in Appendix B. 


 


Monitoring Well MW-3 


Monitoring well MW-3 was installed as part of the groundwater monitoring system for the 


initial permitted landfill and is located side gradient to the landfill (east of the landfill and 


north of Pine Hall Rd.).  Since there is insufficient room to install an upgradient well 


between the landfill and groundwater divide along Pine Hall Rd., well MW-3 will serve the 


purpose of an upgradient monitoring well and will be used to monitor groundwater that is 


not influenced by the landfill.  This well is screened to monitor groundwater in Layer 2. 


 


Monitoring Well OB-9 


Monitoring well OB-9 was installed inside of the Review Boundary at a distance of 


approximately 30 feet to 40 feet from the edge of waste.  This well will continue to part of 


the sampling and analysis plan in order to more accurately monitor the performance of the 


landfill engineered cover system.  


 


Surface Water Sampling Locations 


Surface water sample location SW-1 is located in the drainage feature located to the east 


of the landfill.  Surface water sample location SW-2 is located in the drainage feature 


located to the west of the landfill.   


 


1.4 MONITORING FREQUENCY 


Sampling will occur semi-annually in April and October.  Sampling results will be 


submitted to NCDENR within 60 days of sampling.  
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1.5 PARAMETERS  


Proposed parameters, units of measure, methods, and detection limits are presented in 


Table 2.   


 


In the landfill Closure Plan Approval
4
, NC DENR requires that: 


 


“Ground-water and surface water samples shall be analyzed for Appendix I 


constituents in addition to currently analyzed constituents semi-annually.  


Appendix I analytical data will be evaluated, and based on results; the 


Compliance Branch of the SWS may not require continued Appendix I 


analysis.”  


 


The Appendix I constituents are provided in Table 2.1.  Note that several of the metals 


appearing in the Appendix I constituents list are also included in Table 2, the list of 


currently analyzed constituents.  


 


1.6 DATA QUALITY OBJECTIVES  


The overall quality assurance (QA) objective is to ensure that data of known and 


acceptable quality are provided.  All measurements will be made so as to yield results that 


are representative of the groundwater.  All data will be calculated and reported in units 


consistent with those of other agencies and organizations to allow comparability of data.   


 


The 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.   


 


In accordance with Memorandum dated October 16, 2007
5
, data will be reported to the 


laboratory specific method detection limits and must be quantifiable at or below the Solid 


Waste Section Limit’s (SWSLs).  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 information with each data package to allow 


reviewers of the data to be aware of encountered analytical problems.   


 


                                                        
4 Closure Plan Approval, NCDENR Document RCO 3425, dated December 7, 2007. 
5 Memorandum from NC Division of Waste Management, Solid Waste Section, Re: Environmental 


Monitoring Data for North Carolina Solid Waste Management Facilities, dated October 16, 2007.  
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2 SAMPLING PROCEDURES  


 


2.1 SAMPLING EQUIPMENT  


Development, purging and sampling equipment are chosen to ensure the materials making 


up the equipment are compatible with the sample parameters and also 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 is installed in each monitoring well.  In the event non-


dedicated equipment is used, equipment is cleaned in accordance with standard EPA 


approved cleaning procedures for field equipment.  This standard is outlined in "Standard 


Operating Procedures and Quality Assurance Manual", Engineering Support Branch, EPA 


Region IV, May, 1996.   


 


2.2 GROUND-WATER SAMPLING  


 


2.2.1 Development of Wells 


After installation of new wells, and prior to initial sampling, the monitoring wells are 


developed.  Development removes clay, silt, sand and other fines which may have been 


introduced into the formation or sand-pack during drilling and well installation and 


establishes equilibrium of the well with the aquifer.  Development is performed as soon as 


possible after well construction and generally involves removing an estimated ten or more 


well volumes from the well using a positive-gas-displacement fluorocarbon resin bladder 


pump with an up-and-down agitation to loosen particles from the well screen.  After 


development of a well, a true well depth is recorded.   


 


2.2.2 Ground-Water Level and Total Depth Measurements  


Water-level measurements are performed to determine the ground-water flow direction 


and to calculate the volume of standing water in the well.  All monitoring wells have been 


surveyed by a registered surveyor to determine the elevation of the top of each well 


casing.  All depth and water-level measurements are referenced to the top of the well 


casing and recorded to the nearest one-hundredth of a foot.   


 


Water-level measurements are made with the use of an electronic measuring device which 


consists of a spool of dual conductor wire, a probe attached to the end, and an indicator.  


When the probe comes in contact with water, the circuit is closed and a meter light and/or 


buzzer attached to the spool signal the contact.   For wells with dedicated pumping 


systems installed, the total well depth is established prior to installation of the dedicated 


equipment.  Well depth is verified anytime the pump is removed for maintenance to 


determine if silting has occurred. 
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The volume of well water (in gallons) is calculated using the following equation:  


 


   V = h X πr
2
 X (7.4805 gal/ft


3
)  


 


 Where: 


V = volume of standing water (gallons)  


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


  r = radius of well casing (feet)  


 


The total depth, water-level measurements, and calculated well volume are recorded on 


the Groundwater Monitoring Data Sheet.  A copy of this sheet is provided as Figure 4.   


 


2.2.3 Well Purging and Sampling  


Turbidity is measured but not included in the stabilization criteria.  However, samplers 


should target a turbidity measurement of < 20 NTU.  Samples are then collected in the 


order of the parameters’ volatilization sensitivity (Section 2.2.4). 


  


2.2.4 Sample Collection  


After sufficient purging and stable field measurements, the wells are sampled for the 


parameters of interest.  If non-dedicated or non-disposable equipment is used (i.e. cleaned 


in the field between wells), background wells are sampled before downgradient wells.  


Sampling personnel wear clean, disposable, non-powdered latex gloves at each well.  


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


 


• Total metals  


• Sulfate and chloride  


• Nitrate   


• TDS 


 


2.2.5 Sample Containers, Volume, Preservative, and Holding Time  


All sample containers supplied for the collection of ground-water samples by the 


laboratory are new, precleaned and/or prebaked as approved by EPA procedures 


appropriate for the parameters of interest.  Table 3 summarizes the sample containers, 


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


sample and parameter.  Sample containers are kept closed until used.  All sample 


containers are provided by Duke Energy or vendor laboratories. 
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3 SAMPLE TRACKING 


The chain of custody program allows for the tracking of possession and handling of 


individual samples from the time of field collection through laboratory analysis and report 


preparation.  Samples are pre-logged prior to sample collection.  This process assigns a 


unique tracking number for each sample and generates corresponding labels. 


 


3.1 SAMPLE LABELING  


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


sampling staging process.  As the samples are actually collected, sampling personnel 


document sample date and time, and initials of the sample collector directly on the bottle 


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


the Chain of Custody Record.  


 


3.2 FIELD DOCUMENTATION Field Documentation made during the course of the 


field work includes the following: 


• 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 


• Types of sample containers used  


• Identification of replicates or blank samples 


• Preservative(s) used 


• Parameters requested for analysis 


• Field analysis data and methods 


• Field observations on sampling event 


• Name of collector(s) 


• Climatic conditions including estimate of air temperature 


 


This information is contained on the Groundwater Monitoring Data Sheets, the Field 


Sampling Calibration Form, or the Chain-of-Custody Record and Analysis Request Form 


(See Section 3.3) which are filled out for each sampling event.  These forms may be 


recorded and stored electronically on a secured corporate LAN based server and/or as 


loose-leaf sheets arranged and filed by project and date.  All recorded entries are made in 


indelible ink.  Hand entry errors are corrected by drawing a line through the error, 


initialing and dating the correction, and starting a new entry on the next line (if necessary).   
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3.3 CHAIN-OF-CUSTODY RECORD AND ANALYSIS REQUEST FORM 


(CCRARF) 


The CCRARF (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 parameter.  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 


• Preservative used  


• Signature of persons involved in the chain of possession  


• Inclusive dates of possession  


 


3.4 SAMPLE CUSTODY, SHIPMENT AND LABORATORY RECEIPT 


For the purpose of these procedures, a sample is considered in custody if it is:  


 


• In actual possession of the responsible person; 


• In view, after being in physical possession;    


• Locked so that no one can tamper with it, after having been in physical 


custody; or  


• In a secured area, restricted to authorized personnel.  


 


All samples are maintained in the custody of the sampling crew during the sampling event.  


At the end of each sampling day and prior to the transfer of the samples off-site, chain-of-


custody entries are completed on the CCRARF for all samples.  Upon transfer of custody, 


the chain-of-custody form is signed by a sampling crew member, including the date and 


time.  Samples are delivered to outside laboratories by Duke Energy personnel or courier.   


 


All chain-of-custody forms received by the laboratory(s) are 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.   In addition, the lab designee will measure the internal temperature of each 


cooler containing the samples and record this temperature on the custody sheet at receipt.   


 


All laboratories 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.   







Groundwater Monitoring, Sampling and Analysis Plan 


Pine Hall Road Ash Landfill – Permit #85-03 


Duke Energy Belews Creek Steam Station 


Belews Creek, North Carolina 


S&ME Project No. 1411-09-097 


November 8, 2010 


 


9 


 


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


in the Duke Energy Laboratory Services Procedures Manual.  


 


4 ANALYTICAL PROCEDURES  


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


Services Laboratory:  (N.C. Certification # 248).  The organizational structure and staff 


qualifications of the laboratory are discussed in its generic Quality Assurance Program 


(QAP).  The QAP and Laboratory Services Procedures Manual are available for review 


upon request. 


 


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


used for analyses which cannot be performed in-house.   


 


The analytical procedures used for this Ground-Water Monitoring Program are briefly 


described in Table 2.  Conductivity, pH, ORP and turbidity are measured in the field 


according to Duke Energy Scientific Services Section Quality Assurance Plan.   


 


5 INTERNAL QUALITY CONTROL CHECKS 


Internal laboratory control checks used by the laboratories are described in their generic 


QAP and procedures manual.  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 above field QC blanks and replicates included as internal QC checks are described as 


follows:  


 


• Field Blanks:  A field blank consists of sample containers 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.   


 


• 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.  It is 


returned to the laboratory with the field samples, and analyzed along with the 


field samples for parameters of interest.   
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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.   


 


6 VALIDATION OF FIELD DATA PACKAGE  


The field data package includes all of the field records and measurements developed by the 


sampling team personnel.  The field data package validation procedure consists of:  


 


• A review of field data contained on the Groundwater Monitoring Data Sheets 


for completeness.   


• Verification that equipment blanks, field blanks, and trip blanks were properly 


prepared, identified, and analyzed. 


• A check of the Field Sampling Calibration Form for equipment calibration and 


instrument condition.   


• A review of the Chain-Of-Custody Record and Analysis Request Form for 


proper completion, signatures of field personnel and the laboratory sample 


custodian, and dates, and for verification that the correct analyses were 


specified.   
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7 REPORT SUBMITTAL 


The following information will be submitted to the North Carolina Department of 


Environment and Natural Resources within 60 days of sampling.   


 


All Groundwater Monitoring Data Sheets, Field Calibration Forms, Chain-of-Custody 


Record and Analysis Request Forms, Laboratory(s) QA data, and Data Validation 


Checklists are kept by Duke in fire-proof file cabinets or microfiche, and are available 


upon request.   


 


In addition, the following should be included with environmental monitoring data 


submittals:  


1. Environmental Monitoring Data Form: 


http://www.wastenotnc.org/swhome/EnvMonitoring/NCEnvMonRptForm.pdf 


2. Table containing field data and analytical results. 


3. A notification of values exceeding the groundwater or surface water standards 


and preliminary analysis of the cause and significance of the concentrations. 


4. A notification of values that equal or exceed the Solid Waste Section Limits. 


5. A figure showing the location of the monitoring wells and surface water 


sample locations and the groundwater potentiometric contours. 


6. Chain of Custody Record and Analysis Request Form for the sampling event. 


7. Electronic Data Deliverable (spreadsheet) in the format specified by NCDENR. 


 


A paper copy of the information will be sent to NCDENR as well as an electronic version 


which will be sent by e-mail. 
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