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December 11, 2002

North Carolina Department of
Environment and Natural Resources

Division of Waste Management

Solid Waste Section

401 Oberlin Road

Suite 150

Raleigh, NC 27605-1350

Attention: Ms. Ellen Lorscheider
Hydrogeologist, Solid Waste Section

Subject: Duke Energy — Belews Creek Steam Station
Industrial Landfill Permit Application
Permit Number 85-03, Stokes County

Dear Ms. Lorscheider:

As requested in your October 25, 2002 letter, a revised groundwater sampling and analysis plan for
the proposed Belews Creek landfill expansion is attached. The newly installed monitoring wells
have also been sampled and analyzed. If a copy of these analytical results is desired, please notify
me.

Duke Energy urgently requests issuance of the permit to operate for the proposed landfill expansibn

area as quickly as possible. If additional information is needed to ensure a timely response, please
contact me at (704) 382-4309.

Sincerely,

Qe SAzwe, (umn)

Allen Stowe, Scientist
Fossil-Hydro Operations

Attachments

cc: Jim Barber — NC DENR, Solid Waste Section
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REVISION DESCRIPTION SHEET

Revision
Number Issue Date and Description

0 Initial Release, December 11, 2002.

1 Revised, December 26, 2002. Revised to add monitoring well
MW2-8 and to delete MW2-7.




1.0 PROGRAM DESCRIPTION

1.1 SCOPE OF WORK

This Ground-Water Monitoring Program is designed to detect the effects of the Ash Landfill
Expansion at Belews Creek Steam Station (BCSS) on the groundwater in the area. 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

This sampling and analysis plan (SAP) covers the expansion of the existing ash landfill. The
landfill expansion will be permitted to accept (only) fly ash from Belews Creek Steam Station
operations.

The landfill expansion area 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. 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).

The discharge area for groundwater flow in the landfill area is the Ash Basin. The only surface
water discharge in the landfill area is a small spring, located east of the landfill footprint. This
surface water feature drains to a sediment basin and then on 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 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. The groundwater 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. The ash landfill
expansion site is typical of a piedmont groundwater system.

As described in the Siting Package, based on the boring data, the material in the subsurface at
the site is divided into four layers:

o Layer 1 — Residual soil and saprolite consisting primarily of sandy silts (ML) and silty
sands (SM) with a Standard Penetration Resistance of N<30. It ranges in thickness
from 10.6 to 43.3 feet with an average thickness of 25.24 feet.

o Layer 2 — Saprolite and weathered rock consisting of sandy silts (ML) and silty sands
(SM) with layers of moderately to very severely weathered rock. It has Standard
Penetration Resistance of N>30. Its thickness ranges from 1.2 feet to 30.0 feet with
an average thickness of 17.64 feet.

e« 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 of less than 90% and Rock Quality Designation (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.

e Sound Rock — defined as rock with Recovery > 90 and RQD > 50.
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1.3 WELL LOCATIONS AND INSTALLATION
Monitoring will be performed by five groundwater monitoring wells and by one surface water
sampling location (See Figure 1).

The landfill expansion will be monitored through a series of five monitoring wells identified as
MW2-1, MW2-2, MW2-5, MW2-8, MW-3 and one surface water sampling jocation, SW-1 (See
Figure 1). Monitoring well information is detailed in Table 1.

Each of the wells is screened near the water table. These wells are constructed of two-inch
diameter PVC well screen and casing. Each well intercepts the 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 2 shows a typical construction
diagram for the wells. All wells are equipped with dedicated pump systems (Figure 3). Weli
construction records for these wells are included in Appendix B.

A brief description of the monitoring locations and their monitoring function is provided below.

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. Since there is insufficient room to
install an upgradient well between the landfill and groundwater divide along Pine Hall Rd., well
MW-3 and will serve the purpose of an upgradient monitoring well. This well is screened to
monitor groundwater in Layer 2.

Monitoring Well MW2-1

This well is located north of the landfill and downgradient of the landfill. This well is screened to
monitor groundwater in Layer 2. The boring log indicates that the lower portion of the screen is in
weathered rock.

Monitoring Well MW2-2

This well is located north of the landfill and downgradient of the landfili. This well is screened to
monitor groundwater in Layer 1. The boring log indicates that the lower portion of the screen is in
weathered rock.

Monitoring Well MW2-5
This well is located south of the landfill, across Pine Hall Rd. and is screened to monitor
groundwater in Layer 2 and in the weathered rock/fractured rock layer.

Monitoring Well MW2-8
This well is located east of the landfill. This well is screened to monitor groundwater in Layer 1.

Surface Water Sampling Location SW-1
This surface water sampling location is located in the drainage feature located to the east of the
fandfill.

Page 2



1.4 MONITORING FREQUENCY

The wells are sampled semi-annually in April and October. Sampling results will be submitted to
the State within 90 days of sampling. The monitoring wells and the surface water sampling
location will be sampled prior to placement of waste in the landfill expansion.

1.5 PARAMETERS
Proposed parameters, units of measure, methods, and detection limits are presented in Table 2.

1.5 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 Power Company Laboratory Services
Procedures Manual, and are available upon request.

Detection limits for the water analyses presented in Table 2 are generally specified by the
analytical methods. As stated above, appropriate methods have been selected to meet applicable
standards for groundwater quality or the requirements of applicable permits. 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 sample problems.

2.0 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. However, in the event non-
dedicated equipment is used, reusable water level meters, development pumps, purging and
sampling equipment are cleaned between wells 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 v,
February 1, 1991.

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 silt that has settled into the bottom of the well following installation, and
removes fine silt and clay particles from the well screen and sandpack surrounding the screen, to
avoid future clogging of the well or poor 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 an up-and-down agitation to loosen particles from the well screen. After
development of a well, a true well depth is recorded.
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2.2.2 Ground-Water Level and Total Depth Measurements

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

In non-dedicated systems, 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. The probe is lowered further until it
rests on the bottom of the well to determine the depth of the well. The depth and water level are
used to determine that the well has not filled with silt and to calculate the volume of standing well
water. The volume of well water (in liters) is calculated using the following equation:

V =h X w2 X (28.32 I/t° )

where V = volume of standing water (liters)
h = height of standing water (feet)= casing depth - water level
r = radius of well casing (feet)

In dedicated systems, an accurate well depth is determined, as indicated above, after
development of the well and prior to installation of the dedicated water level probe and pump.
This well depth is referenced until replacement of the dedicated water level probe and/or pump is
necessary. The dedicated water level probe consists of a pressure transducer and electronic
meter. The height of water above the probe is measured and subtracted from the depth to which
the probe was placed in the well to yield the depth of the water (example: the dedicated probe is
positioned 15 ft down from the top of the casing, the meter reads 6 feet of water above the probe,
the water level is thus 9 feet below the top of the casing). The calculation of standing water is the
same for non-dedicated systems. The total depth, water-level measurements, and calculated well
volume are recorded on the Groundwater Monitoring Data Sheet (Figure 4).

2.2.3  Well Purging and Sampling

A Hydro!ab® Multi-parameter Water Quality Monitoring Instrument (Hydrolab), used to determine
when to sample groundwater, is calibrated with reference standards prior to and after each
sampling day as described in the Environmental Chemistry Procedure 3210 or manufacturers
specifications (available upon request). The pH subsystem is calibrated with two different pH
standards which usually bracket the expected groundwater pH (pH standards 7.0 and 4.0). The
conductivity subsystem is calibrated with a standard nearest the expected ground-water
conductivity. The dissolved oxygen (DO) subsystem is calibrated using either a Winkler
calibration or an air calibration ‘pfocedure. Oxidation-reduction potential’ (ORP) subsystem is
calibrated against a known ORP solution. Calibration results are recorded on the Field Sampling
Calibration Form (Figure 5). The sample readings are recorded on the Groundwater Monitoring
Data Sheet (Figure 4).

Wells will be purged and samples collected using low-flow sampling methods. Low-flow well
purging and sampling technology allows the well to be purged in a shorter period of time, with less
purge water being generated, and maintains the same level of accuracy and reproducibility as
conventional purging techniques. The technique is particularly suited for low yielding wells where
conventional purging evacuates the well to dryness.

Low-flow technology involves the use of dedicated pumps, a flow through cell and a water quality
monitor that continually measures pH, turbidity, specific conductance, temperature and dissolved
oxygen. Water is purged from the screened interval of the well at low flow rates (100 ml/min or
less) through a flow cell connected to a Hydrolab. The intake velocity will be maintained in an
attempt to match the natural groundwater flow velocity as closely as possible during purging and
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sampling. The Hydrolab continually measures and records pH, turbidity, specific conductance,
ORP dissolved oxygen (DO) and temperature. When three consecutive measurements for
temperature, turbidity ORP, DO and specific conductance are within 10% +/-, and pH is within 0.2
units the well is sampled. 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

If groundwater samples for which metals analysis will be conducted have a turbidity of higher than
50 NTU, the sample is collected unpreserved. The unpreserved sample is stored at 4°C until
delivered to the laboratory. The laboratory will filter and digest the sample within 72 hours of
sample collection.

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.

3.0 SAMPLE TRACKING
The chain of custody program allows for the tracing of possession and handling of individual
samples from the time of field collection through laboratory analysis and report preparation.

3.1 SAMPLE LABELING
Sample containers are labeled at the time of sampling with the following information: sampling
date and time, sample identification number, and initials of sample collector.

3.2 FIELD LOG BOOK
A Field Log Book is maintained during the course of the field work to document the following:

{dentification of well

Well depth

Static water level depth and measurement technique
Presence of immiscible layers and detection method
Well yield - high or fow

Purge volume or pumping rate

Sample identification numbers

Well evacuation procedureé/eguipment

Sample withdrawal-procedure/equipment

Date and time of collection

Types of sample containers used

Identification of replicates or blind samples
Preservative(s) used
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Parameters requested for analysis

Field analysis data and methods

Sample distribution and transporter

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 loose-leaf sheets are arranged in sequential
order and filed by project and date. All recorded entries are made in indelible ink. 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).

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;

e In view, after being in physical possession;

e 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.

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.
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4.0 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 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.

5.0 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:

e 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.

e 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.

o 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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6.0 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:

e A review of field data contained on the Groundwater Monitoring Data Sheets for
completeness.

e Verification that equipment blanks, field blanks, and trip blanks were properly
prepared, identified, and analyzed.

o A check of the Field Sampling Calibration Form for equipment calibration and
instrument condition.

e 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.

7.0 REPORT SUBMITTAL

A summary table of the field and laboratory data and a cover letter describing trends will be
submitted to the North Carolina Department of Environment and Natural Resources within 90
days of sampling. The State 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 Record and Analysis Request Forms, Laboratory(s) QA data, and Data
Validation Checklists are kept in fire-proof file cabinets or microfiche, and are available upon
request.
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Table 1. Monitoring Well Construction Information

MW-3 Mw2-1 Mw2-2 MW2-5 MW2-8

North (ft) 923,706.55 924,381.02 925,603.05 923,292.18 923,727.73
East (ft) 1,683,901.47 1,682,003.02 1,682,530.45 1,683,587.62 1,683,026.83
Well Diameter 2 2" 2" 2’ 2"
Well Stick-up 2.3 2.5 2.5 2.5 2.3
Type of Casing PVC PVC PVC PVC PVC
Top Of Casing 843.19 789.32 787.23 849.32 821.40
Elevation (ft)

Total Depth (ft) 49.48 44.11 39.63 56.55 26.56
(from TOC)

Screen Length (ft) 10 10 10 20 10

Screen Interval (ft)

803.89 - 793.89

755.32 - 745.32

757.73 -747.73

812.82 - 792.82

805.10 - 795.10

Coordinates: NC State Plane Grid, NAD83.




Table 2. Sample Parameters, Analytical Methods and Detection Limits

PARAMETER
Insitu Parameters
Field pH
Specific Conductance
Temperature
Turbidity
ORP
Water Level
Laboratory Analyses
Nitrate
Chloride
Arsenic
Barium
Cadmium
Chromium
Copper
lron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc
Suifate
Fluoride
TDS

UNITS

pH Units
umhos/cm
°c

NTU

MV

ft

mg/l
mg/l
ug/l
mg/l
ug/l
ug/l
ug/l
mg/l
ug/
mg/l
ug/i
ug/l
ug/l
ug/l
ug/l
mg/l
mg/l
mg/l

ANALYTICAL METHOD

Hydrolab
Hydrolab
Hydrolab
Hydrolab
Hydrolab
Water Level Meter

EPA 353.2
EPA 300.0
EPA 200.8
EPA 200.7
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.7
EPA 200.8
EPA 200.7
EPA 2451
EPA 200.7
EPA 200.8
EPA 200.8
EPA 200.7
EPA 300.0
EPA 300.0
EPA 160.1

DETECTION LIMITS

0.05
0.1

2 (Note 1)
0.0050
0.5

1

2

0.010

2

0.0050
0.1

40

2

0.5

0.02

0.1

0.10

10

Note 1: The Environmental Management Commission has adopted a temporary rule to change the
Groundwater Quality Standard for Arsenic from the current standard of 0.050 mg/L to 0.010 mg/L. The
Division of Public Health has recommended that the Groundwater Quality Standard for Arsenic be lowered
to 0.00002 mg/L.. The EMC previously directed that staff proceed with permanent rulemaking to change the
Groundwater Quality Standard for Arsenic. The permanent rule published for hearing will propose a
concentration level for Arsenic at the much lower concentration of 0.00002 ‘milligrams per liter.

Duke is evaluating methods to achieve detection at this lower concentration.



Table 3. Sample Containers, Preservatives and Holding Times.

PARAMETER

Insitu Parameters
Field pH

Specific Conductance
Temperature
Turbidity

ORP

Laboratory Analyses
Nitrate

Chloride

Arsenic

Barium

Cadmium

Chromium

Copper

lron

Lead

Manganese

Nickel

Mercury

Selenium

Silver

Zinc

Sulfate

Fluoride

Total Dissolved Solids

CONTAINERS

Insitu
Insitu
Insitu
Insitu
insitu

500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 m{ HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 mi HDPE
500 m| HDPE

PRESERVATIVES

None
None
None
None
None

Cool 4°C

Cool 4°C
pH<2 HNO3
pH<2 HNO3
pH<2 HNO3
pH<2 HNO3
pH<2 HNO3
pH<2 HNO3
pH<2 HNO3
pH<2 HNO3
pH<2 HNO3
pH<2 HNO;
pH<2 HNOs
pH<2 HNO3
pH<2 HNOs

Cool 4°C
pH<2 HNO3

Cool 4°C

HOLDING TIMES

Analyze Immediately
Analyze Immediately
Analyze Immediately
Analyze Immediately
Analyze Immediately

48 hrs
28 days
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
28 days
6 months
7 days
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igure 3

F

ws Creek Steam Station Landfill Expansion
Ground Water Monitoring Sampling & Analysis Plan

Bele



_~ DUKE POWER COMPANY
,“GROUNDWATER MONITORING DATA SHEET
LOCATION:
PROJECT NAME:
PROCEDURE NUMBER: 3500
SAMPUING DATE: [ FELD crew: |
MONITORING WELL NUMBeR: || WATER LEVEL METER ¢:
X TIME SAMPLE COLLECTED:
WELL VOLUME CALCULATION:
WELL WELL DEPTH TO WATER CONVERSION WELL

OIAMETER DEPTH - WATER = coLumMN X FACTOR = voLuME

(ia) (tt) () () (gal)

2 - = X 0.1631 =

4 - = be 0.6530 =

6~ - = X 1.4684 =

FOR DEDICATED SAMPLING SYSTEMS ONLY
METHOO (Pump/Bail): REFERENCE PROBE DEPTH: (f1)
MICROPURGE (Yes/MNo): SUBMERSION DEPTH: - ()
PID READING: ppm DEPTH TO WATER: = )
BAROMETRIC PRESSURE 1 DETECTED ODORS FREE PRODUCT MEASUREMENT
TIME mmtg TYPE: METHOD:
PRE_CAL STRONG: THICKNESS: (ty
POST CAL MINOR: OTHER:
NONE:
VOLUME | EVACUATED TEMP SPECIFIC TURBIDITY pH oRP DISSOLVED COMPLETE
VOLUME CONDUCTANCE OXYGEN EVACUATION
(gal} (gal} {deg C) (umholcm) (NTU) {uait) {mV) (mgh) (YesMo)
COMMENTS: WATER LEVEL ANO WELL DEPTH REFERENCED TO THE TOP Of WELL CASING.
Belews Creek Steam Station Landfill Expansion Figure 4

Ground Water Monitoring Sampling & Analysis Plan




FIELD SAMPULING CALIBRATION DATA FORM

$TUOY:

DATE: WEATHER CONOITIONS:
COLLECTORS: SURFACE UNIT READER:
HYOROLAR SERIAL &: N COMPUTER:

OTHER EQUIPHENT: e SURVEYOR SERIAL £

Procedure Number 3210
Calibration Time Time Time Time
Barometric
Pressure mmtg mmHg mmtHg
Pacameter Calib. }lnstrument Standard] Instrument Standard] Instrument Standard]
Value Value Value Value Value Value
Thermometer
No.
TEMP —f=> —f > —f >
(deg C) —-l—> 1> —{~>
w I
DO w .
(mgh) w
AW - —-—> -——>
pH 8 - 7.00 —— 7.00 ——> 7.00
(uaits) 8 - 4.00 - 4.00 —-— 4.00
B _ 10.00 ——> 10.00 —_—— 10.00
SP COND sS —_—— 0.00 —-——> 0.00 —— 0.00
{(uSlcmy) ss {  -=2 ——> >
sSS —_— - —_—D —_—
ORP SS - -2 -—>
(mV) Ss - -2 -—>
TURBIDITY Ss -2 -2 -
(ntu) SS - -—> -2
KEY: B8 = Buffer W = Winkler NA = Not Applicable
SS = Standard Solution AW = Average Winkler
— —> = Adjusted To — /- > = Not Adjusted To
Belews Creek Steam Station Landfill Expansion Figure 5

Ground Water Monitoring Sampling & Analysis Plan
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APPENDIX B

Monitoring Well Construction Records



(

N. C. Deparumnent of Human Resoucces
Division of Heslth Services

WELL COMPLETION RECORD

MPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, ANDR
PARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE M

r. O. BOX 2091, RALEIGH, N.C. 27602

ETURN FORM TO TH!
ANAGEMENT BRA.

NAME OF SITE:

PERMIT NO.:
BEENS Cpemr —SreAn —770.d 55 -o0=,

ADDRESS: OWNER (princ):
O Box 5577, Lt dirr Eontee- A 7052 “DOKE AUCR = .

DRILLING CONTRACTOR: REGISTRATION NO.:

TDWE Aues o . Gy
Casing Type: TLRAED TEIL //C-/ dia. 2 _in. Grout Depth: from O 032 © & dia. L~
Casing Depth: from (2 10 . 370 fr..dia. —<_in. Bentonite Seal: from BZ:9 0 353 fr . dig. oo
Screen Type: ST OIC TRIEOCS A dia. Z _in. Sand/Gravel PK: from;‘z‘é O o FIK fr. - dia. 2
Screen Depth: from 372 o #70 fr.-dia. —Z-in. Toral Well Depch: D

Static Water Level: S55-F

feet from top of casing

from w0 _L7-S . - dia.

Date Messured ..___g 157

Yield (gpm): _____.A// A Method of Testing: : K//e Casingis <2 feet above land
i DRILLING LOG LOCATION SKETCH

DEPTH (show distance to numbered roads, ot other map reference ¢

. ..OM TO FORMATION DESCRIPTION
Mw-3
S AvHACHETS Sarc TESTT
TEEC L f e D fERCT foe
A - D 2 Frdsel
LALTe C 3

REMARKS: =ewerd S eED L s OIS NS

4a@urf/w AeuiFee A A5 Loz, <

e
DATE: 2~

e ?57"

SIGNATURE:

Lol M




Form 25630 (R3-87}

FORM M-26C REVISION 2

DUKE POWER COMPANY | PAGE £ _OF =

CONSTRUCTION DEPARTMENT
PROJECT "B~ cecx

SOIL TEST BORING FIELD REPORT

~ /A STARTING TIME "//4
JOB NO. GROUND SURFACE ELEV..
108 NAME_FLBSH ZANDEI (L Al s “ HRS. DRILLING __éLHRS. Moving <~/ /A
one_Z-27- 52 WEATHER %07 ___ |NSPECTOR. - Dickse ! goring No. LS -
SAMPLING

SCALE | UD

ISTE 1 28D €| 3R0 6

SOIL CLASSIFICATION AND REMARKS

Az Do e Fza==

Bolrde, Wau 4 " Adce

0

[12.0 VelcowisrH P> slicd STET)
4.5 |3 |3 1L frd < 70 _Herygar <A T o
Z LEDw st Jezioow AEA . =

T8 MEDIUIAA ~SADY —Stc—r .

CAREE

!

EoDP 1500 (ETLo0) o Je— 0

|

MEDIIM S Aa Ty —1 § .

~L
[3,]

e v ed 2ok oo oo

SAADY s LT

0
<|2Fo |2 [sb=|57| CT. cnldY MCA . =7y Fode 7o
23 .7 _ CoMesE S AT
Z5
A _ CT - ZAY MICA . 77 Fode 75
285 |soac” e CRARELE SAYD.
20
7 B3 o : /244{ SEME Ad(cA . ST A=
4.2z (& /7] 7> MDDy s 4TS
=
<133.0 . FALE v D Aircd. Siire A=
| 2227 Lol | [ 7> AEDIIM Ay TS |
40-
BORING TERMINATED___ (¥ 7. % | METHOD OF ADVANCING BORING DEPTH
BORING REFUSAL____Lucse? O 7 X POWER AUGER O 1002
WATER TOB DEPTH_ a2 7.0~ (2 00 Fil . F-77-5% )

WATER LOSSES
CASING SIZE

? : ~HAND-GHOR WAMUO + WAMATER— | — TO —
WATER 24 HR: DEPTH ?4?/9’/ E T BDAM 728-BF 10

M&MW&W*% - T10 —

AL (ENGTH

=5 —DIAMOND CORE- — 10—

1.3/8" LD, 2" 0.D. SPLIT BARREL SAMPLER WITH 1{»0 POUND HAMMER FALLING 30 INCHES

+ STANDARD PENETRATION RESISTANCE IS SUM OF BLOWS FOR 2ND 6" AND 3RD 6" TO DRIVE



Form 26630 (R3-87) FORM ™M-—-26C REV{SION 2

PAGE__ = z-
DUKE POWER COMPANY OF

CONSTRUCTION DEPARTMENT
PROJECT_PEEKS el

SOIL. TEST BORING FIELD REPORT

—~
7\_// STARTING TIME e
0B NO. A , GROUND SURFACE ELEV.
08 NAME__fZHAS 49 CAND e MU HRS. DRILLING _2L5t_yigs. Moving __ /A
DATE_7=Z 757 WeATHER_Z727 _ \NSPECTOR 72, D/CL™S BORING NO._A{L/->
SAMPLING seae | Up SOIL CLASSIFICATION AND REMARKS
I1STE" 1 2ND 6| 3RO 6" /O
o=z o — Al BaNe iR . Sar vy Ede
atd 1z Bz 29=4"_ T MMEDIUA Aol .
£ 5
_ | A Aerisd o
,;0“ DDLI1lS  TEEH AT >
_ SET o)1 BE L/ ECC
_ fes ArrAcrers eyl
<5
£.0
s
0
5
SO
BORING TERMINATED @ <7 ?’ . ) METHOD OF ADVANCING BORING OEPTHﬁ
BORING REFUSAL_ AUVGER.CD < 7.8 POWER AUGER D 10478
WATER TOB DEPTH_FE 2-0 (2 X 00 fip . 7-27-8F

7 - HANB-CHOR-W/ MU WAMATER —e |~ TO ——
WATER 24HR:DEPTH%”’L-@ 730 AM 7-2% -5 ROFARY-BRI- W MUB - WAWATER— | — 7O ——
WATER LOSSES LA

—DIAMOND CORE— 0 ——
CASING SIZE___~//A . (ENGTH & T

1-3/8" 1.D., 2" 0.D. SPLIT BARREL SAMPLER WITH 140 POUND HAMMER FALLING 30 INCHES

+ STANDARD PENETRATION RESISTANCE IS SUM OF BLOWS FOR 2ND 6" AND 3RD 6" TO DRIVE



—_ - § Caue
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North Carolina - Depadm
1636 Mail Secvice Center - Raleigh, N.C. 27699-1636-Phone (919) 733-3221

ent of Eaviconment and Natural Resources - Division of Water Quality - Groundwater Section

Duke ENg:Ne.Qr.N7 + Seruices

WELL CONSTRUCTION RECORD  wewL contractor: — Charles A. Medlir)

WELL CONTRACTOR CERTIFICATION #: 2172
STATE WELL CONSTRUCTION PERMIT#:

ONO O A

9.

“Top of casing terminated at/or below fand surface requlires a vardance ln accor-
dance with 15SA NCAC 2C .0118

10. YIELD (gpm): AJ[A- METHOQ QF TEST N/
11.

12. CHLORINATION: Type —_ A/A- Amount AMIA__

WELL USE (Check Applicatle Box): Residential (L] Municipat [ industial (] Agricutturat L1 Monitoring o
Recovery [ ]  Heat Pump Water Injection [ ]~ Other [T If Other, List Use:

WELL LOCATION: (Show sketch of the location below)
Nearest Town: _{AD e\ Couve County: ls.f—@ Kega
(Road N Numbers, Commumty or Subdivision and Lot No.) DRILLING LOG DEPTH
OWNERamQD (&Kﬁ QUJ ey CO. From - Foranatipn Descriptign
Address (L 22 SOt/Ou/\ l\uvclx\ S+ Se < AH‘%CLI\C\A\K‘SO' f;
(blreel of Route No.) arine < DA ﬁ r
Charlo . NC. 28242 Al i -
City o Town ~ 7 State Zip Code <
DATE DRILLED _5 -3-00 - =
TOTALDEPTH _ 5 1.6~ Muo-2-| .

TGS COLEGTED YEs[& o]
DOES WELL REPLACE EXISTING WELL? YES ] NO[HF _
STATIC WATER LEVEL Below Top of Casing: 377 FT.

_ ¢+ (Use™+" i Abave Top of Casing) =
TOP OF CASING IS_Z.S _ FT. Above Land Surface*

WATER ZONES (depth): = )/_

i additional space is needed use backof form

13. CASING:
. Wall Trickness LOCATION SKETCH
Depth . Diameter  or WeightFL. aterial (Show direction and distance from at least two State
From .D_x.Q_(_.._To .Zbi_ Ft. =z Schyo ve Roads, or other map reference points)
From To Ft.
From To Ft.
14. GROUT:

Depth ‘ Matedal Method
From. O«O To 220 Ft. dedd Conadd ______,O_L’MW =

From e o Ft. T ’ .
15. SCREEN:
Depth , Diameter Slot Size Material
From 248" To 416 & 2 i OO _r¥C
From To . in. in.
From To Ft. in. in.
16. SAND/GRAVEL PACK:
Depth . Size aterial
Froml_L_ToLxC__FtWﬁ/ 0 MS%“/

From

17. REMARKS: N(ﬂ\c \Mu< :5 ARe_N‘HmL Sea// *FJWLZZO /030 9’

{ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTION STANDARDS, AND THATA.C? wgo HAS BEEN PRO £D TO THE WELL OWNER.
. 7
FOR OFFICE USE ONLY - ///( 297

Quad No: SIGNATURE Of PERSON CONSTHUC“NG THE WELL DATE
Subxnilt odginal to Diviston of Water Quality, Groundwataer Section within 30 days

Sadal No. GW-1 REV. 12499




MONITORING WELL INSTALLATON RECORD

JOB NAME: Belews Creek Steam Station

4—— topofcasing 2.5’

f seal

8l ¢—— topo
27.0°

30.0top of gravel pack —% e —— bottom of seal 30.0°

+_____ top of screen 31.5°

27 PVC well

7.25” auger hole —— |15

e s T e L T

bottom of screen 41.5’

51.5” bottom of gravel pack

bottom of boring 51.5

DATE INSTALLED: 05-03-00

MONITORING WELL: MW-2-1




Form 269683 (R11-92) « Previousty Form 25630 FORM M-26C REVISION 3

N. G24384.93% DUKE POWER COMPANY PaGe_| or 2

gt (6810, (38 PROJECT Relpuss (e
SOIL TEST BORING FIELD REPORT

+ STANDARD PENETRATION RESISTANCE IS SUM OF BLOWS FOR 2ND 6" AND 3RD 6".T0 DRI

DIAMOND CORE 10—
CASING SIZE AS/rr  GeNeTH_ A

sormano._ MR- 2 — STARTING TIME
J08 NO. GROUND SURFACEELEV. 786 0
Jo8 NaME ___ASiA LA/\A,{HL HRS. DRILLING HRS. MOVING L
pate._ 5 -2-00 WEATHERP‘[AZQ% INSPECTOR/DRILLER ,A.Mfg\\m / T Barder
f(',gll/ bﬁ/&éﬂ/
SAMPLING seae| Up SOIL CLASSIFICATION AND REMARKS
1876 | 2NO 6~ | 3RD 67 0 - .
O sHwote' & Lncse Bas Stwiple Zaked From 5 7715
_ [ Tlyash Yiom 00770 50!
7 >/\/ LS Pished 4O/ 2.0 ° /?eCE 1,9’
I 5 23 3 | 65" Wl Bon, s/l 19 45
g.o’ _ Sr i
(T XI 5.6 pualied P T Z.07 Fec= 1.0
z Ly |3 o 4|7 NS BRA, 5//5/&‘%, z2zlen, l/z/7 £hns ‘J’Wzé«ﬂ/f“
3lA4512 Y19 75_ iLellrlish BEN. ,5//‘1(-/4;(4({ 2Hicn, Very Biae
% e ’4,4,1/,&/ R 4
: {)‘t-’:\b“c—\ Tk p large EM;, sSargole ‘Ffm 15.0 70250
PP~ A Ticded 4D HZ_Z.07 FRec=zZ. 0"
] X __Loss 4D I hole , Bud Got it gt
Flzrs | 013119 F2l.s ' 20 SAmple ¥o e~
23.0’ _ L llnsds BRA., s Asifly, 2210k, y<ry Tae SAuds
7 ey /
51245143 1/8120l5, Yclle20sh Bk, S]is\hic 270, Moty Hut
260 ol ,7,41:/,4{{(4 <2 [+ RGN
— o astel TTook p Lv*vql'amml Sueaple S romu 25010759
61295195046 s | pellmnsh Bew, s fisktly s, verf 16
30,5 _, L Yoty Flat Sand ! d
71345 11122 ZN o ffmat5h_BRU. 3 /llcm/@, Z2h. ety So Ly
35,7 P ! Yty Fian 5@];{ b tloced o Ee L
W nelet Toold 4 [urse Bas saape from 350 70450 |
813955045 "1 L Vellmussh BEM, = I 20:6n_sly Fire
2.9 Sxady,  weadheyid Wocks
BOAING TERMINATED S 7,5 7 / [ METHOD OF ADVANGING BORING DEPTH
BORING REFUSAL S8 POWER AUGER u/?%zf’ oD Aug<— |, 0 ‘10515
WATER TOB DEPTH___ A4 R CTID P WAMUD WANATER 70 —
WATER 24 HROEPTH 545 S =300 ROTARY-BRH-W/MBE-WWATER- 7O —
WATER LOSSES  Agwe Yy s¢X

VE

2" 0.D. SPLIT BARREL SAMPLER WITH 140 POUND HAMMER FALLING 30 INCHES

1-3/8"1.8.,

i




Form 269683 (R11-92) « Previously Form 25630

FORM M-26C REVISION 3

BoriNG N0, A -2 |

SOIL TEST BORING FIELD REPORT

DUKE POWER COMPANY PAGE_ 2 OF Z-

PROJECT ?}ﬁ/@ﬂﬁ { 74&!

J0B nO.

STARTING TIME
GROUND SURFACE ELEV.

sosvame__psw Lnad Gl

HRS. ORILLING HRS. MOVING

DATE f_z -2 =00 WERTHER ( Z@ﬂ 2200 INSPECTOR/DRILLER

C. A, Medlin / T Rueker

R/‘Q@f />/ (chw(
SAMPLING seME] UD SOIL CLASSIFICATION AND REMARKS
1516" | 2N0 6 | IRD 6" ‘I/ﬂ
9| 44515045" 7 ‘ ;’////ﬂf/}‘;‘)l BB, _Sheldiy Zinicy, 51/t Fae
44.9 a SAu Loedt sl [focll " X
/01495 | sod42“ - NG Recouery e St Speosy
(f(’ 6 ! 9 j Y i
_ — Aunser Refusel & S[.5° ————]
{5
Lan
wu
45
]
0
{
0
BORING TERMINATED 57,57 "1 _METHOD OF ADVANCING BORING DEPTH
BORING REFUSAL ‘,SL s POWER AUGER 7/{//0 b Auger o0 10518
WATER T0B DEPTH ___ ¥/ )/;?w( _ i H : AANAT — 10—
WATER 24 HR.DEPTH 3 % 5 5-3-29 | ROTARY-BRILLWAMUBAWAVATER — 10—
WATER LOSSES N‘/_ﬁ;m_, _ - N BIAMOND CORE ——10 —
CASINGSIZE AJJM-  UENGTH A A

2% 0.D. SPLIT BARREL SAMPLER WITH 140 POUND HAMMER FALLING 30 INCHES

-3/8"1.D.,

1

.~ STENDARD PENETRATION RESISTANCE IS SUM OF BLOWS FOR 2ND 6" AND 3RD 6"TO DRIVE




North Cacolina - Depaament of Eavironment and Natural Resources - Division of

Water Quality - Groundwatec Section
1636 Mail Service Ceater - Raleigh, N.C. 27699-1636-Phone (919) 733-3221

Duke Enginearing <t Seruices
WELL CONSTRUCTION RECORD  WELL CONTRACTOR: Charles A Medlin

WELL CONTRACTOR CERTIFICATION #: 2172
STATE WELL CONSTRUCTION PERMIT#:

1. WELL USE (Check Applicatle Box): Residential (] Municipat (1 fadustdat 1 Agricuttural LJ  Monitoring =
Recovery [_] Heat Pump Water lnjection []  Other [] If Other, List Use:

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

Nearest Town: {4 1cx \ N\ Coue County: S‘[‘O /( es
(Road Naqud Numbers, Community, o Subdivision and Lot No.) DRILUNG LOG DEPTH
3. OWNER uKe Powser Co. fom ~ To

Fommatipn Descrplign
ragess (22 Souwd Chureh s —S== At acl?;\é\?mf;kiic“+
Street of Houle No.) orine e <ot fr
Charlotf™""Nc. zgzde g i :

City oc Townt State Zip Code
DATE DRILLED _5 -3-00 MW=Z-2 -2
TOTALDEPTH _ 65l
CUTTINGS COULECTED YES ~no[ ]
DOES WELL REPLACE EXISTING WELL? YES [} NO[E/
STATIC WATER LEVEL Below Top of Casing: Z 2.9 ‘ FT.

, (Use + i Above Top of Casing)
9. TOP OF CASING IS_Z- S FT. Above Land Sudace*

“Top of casing terminated at/oc below tand surface requices a vardaace In accor-
dance with 1SA NCAC 2C .0118

10. YIELD (gpm): AJ/K METHOR OF TEST N/
11. WATER ZONES (depth): =-A 1/

N
S

oNO A

12. CHLORINATION: Type _ AA-  Amount MIA= if additional space is needed use backof form __

13. CASING:
. Wall Thickness LOCATION SKETCH
Depth , Diameter -+ o WelghUFt tedal (Show direction and distance {rom at least two State
From_.Q_x.Q_:_To __Z_ZQ_ Ft. z“ = Yo- v< Roads, or other map reference points)
From To Ft.
From To Ft
14. GROUT:
Depth ; Maierial Method
From _Q0L . To 250 Fi Peal G Aanp
* From To T FL A .
15. SCREEN: ‘
Depth , Diameter Slot Size Material
From 220706 320 ¢ _ 27 . 010 in. rv c
From To Ft. in. in.
From To Ft in. in.

16. SAND/GRAVEL PACK:

,Depth , Size C)Aaterial /
From 260" To 5.6 ¢ Ha 1 . Clecs st

From

To £t , y
17, RemaRKs: motet e o5 A ReaTomife sead _Arom 250 70 Z¢d

{ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTION STANDARDS, AND THAT A 0097 £ THIS AECORD HAS}EE%D/)ED TO THE WELL OWNER.
\ e -0d
FOR OFFICE USE ONLY / /{/2 - /7 522

Quad No: 7 SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE
Subrmit odginal to Division of Water Quality, Groundwatar Section within 30 days

GW-1 REV. 12/99

‘

Sedal No.




MONITORING WELL INSTALLATON RECORD

JOB NAME: Belews Creek Steam Station

ﬁ top of casing  2.5°

e protective casing
'//‘,/////////,, NN
/}/Fﬂ cement grout
o

il «—— top of seal
23.0°

26.0top of gravel pack —PFE== % «—— bottom of seal 26.0°

27 PVC well

top of screen 27.0°

7.25” auger hole ——————»

¢___w bottom of screen 37.0”

65.6” bottom of gravel pack —pliiiiiiiig bottom of borinig 65.6°

DATE INSTALLED: 05-03-00
INSPECTOR: C A Medlin




Form 269683 (R11-92) = Previously Form 25630

FORM M-26C REVISION 3

DATE_S =2 ~OO WEATHER

Ol Le00smSPECTORDRILLER W/M Latler
/L/éq B’(//d/

!
DUKE POWER COMPANY PAGE_[ OF Z.

PROJECT i ;Q/@Q S {?LQ Lé

SOIL TEST BORING FIELD REPORT

BORING N0, A/~ Z — 2

STARTING TIME

JOB NO.

GROUND SURFACE ELEV.

JOB NAME /95"/,/" /Aﬂxpﬁ{-}j//

HRS. DRILLING HRS. MOVING

“ AND 3RD 670 DRIVE

. STANDARD PENETRATION RESISTANCE IS SUM OF BLOWS FOR 2ND 6

SAMPLING soate| U0 SOIL CLASSIFICATION AND REMARKS _ :
1ST 6" { 2KD g | 380 6" 0 . - ; .
_ | =2 antel FRkivs 4 AA{@;C B _siample H1am (071020
{ Z,[' z 1.3 I:IZC L @/27?‘ v<ry e ot ﬂlf haly
! '
ST Sy ns From 0.6° 70 g 7H#]
zlo 12 5l | e izt FEAL, 91‘;&%_%%%&%
1067 0 T2 M
1—5— )(ﬂf"/ skl AP FE [ 2.0° mec= 2.0 ° -
31/6 1216 16| 1617 yoflozrsh BEA, 5 Jig ke be 22108, Vely Hwe
(7.6 _ /5/{@5/4 P st 7 ¢
20 )\/ 1907 Tushed UDHZ 2,07 Fec=2.0"
glall’l2 16 \/0 - 2017w M runshs BLUM,, Sslichdly Zacwm, V<ty 5204,
2z. __ 7o spely Locadhoredt And”’ !
. F Notel Fukeag ALrse g AL e 20870304
25 _Z‘Z‘AI’ Teshed up 3~ [47 pec= [¢°
Zlzsg 24123 120" 255"
220" _ yellazish BeA. s sl W
R . g]//( ,?;4/%/ )54 €(&7sz¢!/ 'EI} K
oo 29" Pt pep# 7 Z0 " Aoz [id?
JAEHER A N AT yellansh Bow, slsldiy, Zoch, vely ST«
22,0 . Sandy =7 7 4
T Metel Fuak p Lacse Bps 5M/{<Wm‘fo,a’m .5
5 T){ 3417 ,&,ﬁg’ef WP & 2.0 B(;‘?r& -
TS0 | 8 172 /% | 12612 Ben, Ilhslly Mics,, ety Yies satidy |
3G . 5/[9?1 " pocatbeded EScA 7 4
4;;_& o Fuded UDFEC 0§ peiz O
4 39.5
“BORING TERMINATED £, 54 G [ METHOD OF ADVANCING BORING DEPTH |
BORING REFUSAL Aﬁ%ed] Drilfhys (@ 6 LN power aUGER W/ 74 opHuger |o.0 10650
WATER TOB DEPTH 0.7 HANGEHORMHAHOWAVATER —T0—
WATER 24 HROEPTH . 502 §-3-00 | ROTARY-BRIVTHMUB-WAYATER e
WATERLOSSES _ pJom L tese S DIXfAONB-CORE— IO
LCASING SiZE___ N/ eNeTH A4

D.. 2°0.D. SPLIT BARREL SAMPLER WITH 140 POUND HAMMER FALLING 30 INCHES

1-3/2"%




Form 269683 (R11-92) « Previously Form 25630 FORM M-26C REVISION 3

DUKE POWER COMPANY PAGE ZZ0F Z-

PROJECT Betevss Creek
SOIL TEST BORING FIELD REPORT

gorinG NO._ MW —Z —Z STARTING TIME
JOB NO. GROUND SURFACE ELEV.
JOB NAME ﬂf/; £ ﬂxﬂ / HRS. DRILLING HRS. MOVING

DATE_S "2 ~0O WEATHER MWINSPECTUR/DRILLER OR Me ;//A/ ; Toesr  Sares

7‘7>{/4ﬂ1;// YA
scae| yp SOIL CLASSIFICATION AND REMARKS

SAMPLING

156" 1 2N0 6" | 380 6" ,;/0

B 5’9,5’( zols¢ | U ' SR, shshtly 2210, ‘/e/‘{S/ /s very EIne

§/}w/l«4 "W edther X 0l

olive [’mw 4/}<}\7(t<4 Z1cn., ety *Fﬁ/( S/#/Lb!(/

=21 3
0.1 ot " Ol ¢ Ben. Shisldl oAren., lery e SM
49 .6 5//%4 Wotatlboicd \LPocte

TR RA

I (51257135 U 2/ foze]) 5% BEY. u‘v“/,q/u%, )i, Vely LI
5.0 27 / 544///4/ = [
R AU EYAZE AP Yy ellaash RN, Shhf 2.0, tery Lo
z 7z
6.0 o (Spa, s/ / ‘
E7AdDRYIZAN Bed, SHshty, 225ch., s vely {Hue 5A/v44/
65,6 o < 1///4 e 7#//1 PIKZ
_ Sjltﬂr’ﬁlek Dr) l\rm;} on My Hole @-C4 1
Iyl 2
o Sert 2wl s gble
75 —::—«

. STANDARD PENETRATION RESISTA

BORING TERMIN rij 4 - METHOD OF ADVANCING BORING OEPTH |
BORING REFUSAL dgﬁpi’ 2% /;/A/q @Ep ) POWER AUGER Y
7

ﬂ/?/;f Auger 2.0 10654
WATER TOB DEPTH __ 3¢

PPy HAND-CHOP-WAMUDWANATER A — T
WATER 24 HR.OEPTH 30 T ° 0 5 -5~ ROTARY-DRH-WMHDWARATER 10
WATERLOSSES _ AAC (UseX | BiAMONDCORE

- 10—
CASING SIZE____ A)/#r . LENGTH AJ/A-

NCE IS SUM OF BLOWS FOR 2ND 6" AND 3RD 6" TO DRIVE
AMPLER WITH 140 POUND HAMMER FALLING 30 INCHES

1-3/8"1.0., 2" 0.D. SPLIT BARREL S



Nocth Carolina - Depadment of Enviconment and Natural Resources - Division of Water Quatity - Groundwatec Section
1636 Mail Service Center - Raleigh, N.C. 27699-1636-Phone (919) 733-3221 Du k{_ ENS B NQ—Q.fth + Se—rUlCCS

WELL CONSTRUCTION RECORD  wett contractor: _CAArles A. Medlin

WELL CONTRACTOR CERTIFICATION #: 2172
STATE WELL CONSTRUCTION PERMIT#:

1. WELL USE (Check Applicable Box): Residential [ Municipal d tndustrial D Agricultural i Monitofing [E/
Recovery [[]  Heat Pump Watec Injection [[]  Other [] 1f Other, List Use:

2. WELL LOCATION: (Shqw sketch of the location below) 1[_0
Nearest Town: . AA3 A AN WA( cov e County: S KQ S

(Road Namqu Numbers, Commumty or Subdivision and Lot No.) DRILLING LOG DEPTH -
3. OWNER uKe Power CoO. From - To Foamatipn Descriptign
Address (L 2L SOwU,\ C]r\uvcl«\ S—/_ _‘%c < A‘H AC L(\C\A_R(S& r;
(btreelO(RouleNo) arlne +ie O’ fFor ’
Charlo L NC. 28242 o : =1 .
City oc Town State Zip Code
4. DATEDRILLED & -1§-00 MW -2-5 =
5. TOTALDEPTH __58.37 =S
6. CUTTINGS COLLECTED YES [E/NO
7. DOES WELL REPLACE EXISTING WELL? YES ] NO[E}/
8.

STATIC WATER LEVEL Below Top of Casing: 29.5 ‘ FT.

(Use *+" { Above Top of Casma)
9. TOPOFCASINGIS_Z.S S FT. Above Land Sudface*

“Top of casing terminated atfor below land sucface requlices a vadance la accor-
dance with 1SA NCAC 2C .0118

10. YIELD (gpr): AJ/A- METHOQ /Sf TesT N/
11. WATER ZONES (depth): = A1/

12. CHLORINATION: Type A/ A- Amount AMIHA=___
13. CASING:

{{ edditional space is needed use backof form

. LOCATION SKETCH
Wall Thickness
Depth -~ -, Diameter or WelghtFL. atedal (Show direction and distance from atleast two State
From 0.0’ To = f o g 2" Sseh 40 v C Roads, oc other map reference points)

From To Ft.
From To Ft
14. GROUT:
, Depth , atetial Method j
From: O« 0" 10 200 e -————-:e-‘—-?""“f’ LA
From To Fl. A
15. SCREEN:
Depth Dxameter Slot Size Material
From iﬁ[LToﬂQFtZ___ . LD W PVE
From To Ft. in. in.
From To Ft. in. in.

16. SAND/GRAVEL PACK:

Dep aterial
Fromﬁ__Tojxg FL. #z/ /’t?ﬂc( Setns

From

17. REMARKS: /U()‘*\c +Z<r< s A'Rw*fmv,{( .Sea,( fmfolo /a 20"

{ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED 1N ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS CORD HAS BEEN P {DED TO THE WELL OWNER.
, - — Lol
FOR OFFICE USE ONLY v /’)//(/7 D S -2
Quad No:

SIGNATURE OF PEASON CONSTRUCTING THE WELL DATE ¢
Subelt odgiaal o Divislon of Water Quality. Groundwater Section within 30 days

GW-1 REV. 12/99

Sedal No.




MONITORING WELL INSTALLATON RECORD

JOB NAME: Belews Creek Steam Station

Top of casing 2.5 — 4——  locking well cap

Ground Surface

' <F cement grout
7.25” AUGER HOLE DOWN TO 38.57 —> | < top of seal 36*?'0,.
~ 33.0° top of gravel pack ———> ~———— bottom of seal 33.0°
top of screen _34.0°
<«——— TOP OF ROCK AT 38.%5°

NQ CORE HOLE TO 58.3 31

2> PVC WELL PIPE

|| ««———— bottom of screen 540

58.3° bottom of gravel pack E E bottom of boririg 58.3’

DATE INSTALLED: _05-15-00
INSPECTOR: _C.A. MEDLIN
MONITORING WELL:* MW-2-5




Form 269683 (R11-92) « Previously Form 25630 FORM M-26C REVISION 3

STANCE I$ SUM OF BLOWS:FOR 2ND 6" AND JRD 6" T0 DRIVE
£L SAMPLER WITH 140 POUND HAMMER FALLING 30 INCHES

+ STANDARD PENETRATIONZ‘]RESI
1.3/8"1.0., 2" 0.D. SPLITBARR

' DUKE POWER COMPANY PAGE_L.OFT
PROJECT Relewss ek
SOIL TEST BORING FIELD REPORT
BORING NO._ MW ~ 7.~ 5 _ STARTING TIME
J0B NO. GROUND SURFACE ELEV.
sosname_ Al Canddy U : HRS. DRILLING HRS. MOVING
pATE_H —S ~OO0  WEATHER MNSPECTOR/DRILLER CA.M X\h\: Joua Rm&fer
'D\t( kc, hf C
SAMPLING scate | yp SOIL cmssmcmou AND REMARKS
1576 | 2ND 6 ] 3RD G 0
REMENKE _ 1/{//&;1);51»\ Red 5/)<M 228, ~Fue fm/zéf
5.5 5 -y Ol ]
.
_ T
ACrMEAEN yellid J2F ed S Esidy 2, Uetsy FINIE Sy
/o’g { 1{/
{0
_ T p Laerse Bag sangte FTmm (el 77 Za.d”
Slrg | 2 1 Y |6 _ np///zd)é/; T ot < Dbl i, Very Haesuds
/S.S (s ! s MQLA&MMMM
U URIFANEI Yelwish BN, skl Fcn, Vera Sdore s/wé,
ze5 20 = 77 7 :
: X 700 4 //4/(;4 EM 5’,4/“,0/& o 2ol 70 3447
51220719 (151781 [/J//OK/) sh B, r/rdm‘/éz )/%m lférijw(q
Zgl§‘ 2:) S;—/y/
b1z207 128 |06 _ el sh B@Vu ShC It Zizem. et ST '%wé,
30,0 >0 - s Lt//jﬂ»u “plathbrel folH SAS 5%{444__
>
71240 526" _ Vellitistn 14CH, 5//¢Lfﬂa ZHp Nty ,ﬁf/,sé?
%S 35 a7 /A//'I‘L(IL suaid
| 6050° N /l/b RucTiacton o SOt oo "
KA/ @ 5’£5 weil g hel A 7‘4(:4/ A 57800
BORING TERMINATED 288~ 5K, 37 METHOD OF ADVANCING BORING DEPTH |
BORING REFUSAL 418 5 POWER AUGER 747" Ateges” 0" 16385
WATER TOB DEPTH " hale @ _Auger Rbesal T HAND GHOPWTIIDWANATER ~— T0 —
WATER 24 HR:DEPTH _4 hobc 5 -0-00 35 E 2 L R DRILLMUD WWATER  T0—
WATER LOSSES _MM < DHAMONE-60RE- 0
CASING SIZE  NA— NGt M Fr t =y

AL



Form 269683 (R11-92) » Previously Form 25630 FORM M-26C REVISION 3

.
DUKE POWER COMPANY PAGE Z= OF Z.

PROJECT Bz/@w; CheelC
SOIL TEST BORING FIELD REPORT

sorme N0, MU 2~ 5 STARTING TIME
J0B NO. GROUND SURFACE ELEV.
wosname__ash  Loud Hld HRS. DRILLING RS. MOVING

H
pate_S —11- 99 weatrer (lees /luaunnSPECTORDRILLER A MA\sw [/ Shimy Bpeker

K. }c‘/é/:, Dkead

WATER LOSSES D5 Al 4 P

CASING S1ZE_ Vi 77:Lﬂ§?{l{:j§wij«*k_‘g [}WQBL gg ’TO%E

 STANDARD PENETRATION RESISTANCE IS SUM OF BLOWS FOR 2ND 6" AND 3RD 6".T0 DRIVE

SAMPLING
seae| yo SOIL CLASSIFICATION AND REMARKS
1ST 6" | 2ND 6~ | 38D 6° '/fo .

s Seb casins ddopon pucec Wale pud on dozns 70
. 38 .8° pwd =startd ‘ﬂorbzx/q Sy e

AL A N Srod, Ld ] Faie

p?c"QZI?%’% g sevey< ea Bl

Rud 9.7 7 Coarats Hve spupced C’A)ff,/ Zery Tlose
L Slnles Loss Lt (2 203 Bud A rne buack
- —— zvd of 9.7 Buwr & S5 °
/ . \:

o+ 86z B8\92. 20 v D

Ret282/00\% | Shslot [ Fresh  iepterivg

Runz 7.4 ,_ N placts " Are opac et Cps-€
s
_ Y el of 4 2.8 puv (@ 58,37 —]
; ' ) ;
UJ_ /%46 7%/%2’7/1/47/74(/ @ SHZ !
_ Set- 27 well wyf 20 screers fn HE bole
&s
o
4}5
§1 4

BORING TERMINATED 2 A 2 7 1 _METHOD OF ADVANCING BORING | DEPTH
BORING REFUSAL __, FH-§ . _ | POWERAUGER 7447 &p Auger 6,0 10351
WATER TOB DEPTH 3 3-8 27 Risht ddder corles AN CHOPARID WWATER 10—
WATER 24 HROEPTH -5 200 (Qoer ooeekes 5-/s-00 RWW&—WM%‘WMHR —T0

2" 0.D. SPLIT BARREL SAMPLER WITH 140 POUND HAMMER FALLING 30 INCHES

1-3/8"1.D.,




WELL CONSTRUCTION RECORD  — M W29

Notth Carolina - Department of Bavironmeat and Natural Resources - Division of Water Quality - Groundwatet Section
WELL CONTRACTOR (INDIVIDUAL) NAME (pcta) Qtdu,/ Riocriasm
WELL CONTRACTOR COMPANY NAME Grolam tances sell D clling Jhe

CERTIFICATION §_ X 378~

PHONE ¥ (416) 73292

srurxwm.boouiuc;bnmou PERMITH __ASSOCIATED WQ PERMIT#

(if appliceble) .

(. WELL USE (Cieck Applicable Box): Residential 01 Municipal/Public 01 Industrial O Agricultural C1
Mouitoring §{ Recovery O Heat Pump Water Injection 01 Other U 1f Other, List Use, :

2, WELL LOCATION; | -
Nearest Town, Welnat Cove County, StoKes Topagraphic/Land setting
Se 1998 (P)‘no Hall KA) DukKe. Poa‘,o‘(_r

; . - ' Y andfill (check eppeopriate box)

Latitude/longitude of well location

s oWER: Duke. Lrer- Beleuss Creell Stenm Slabim ™ (uetmimstuont) .
Address 3195 Plae Hall Zoad Latitude/longitude source:CIGPSTTopographic map
: (Stroct oc Routo No) ' (cteck bor)
Belews CoceK NG 27009 DEPTH DRILLING LOG
GiyocTown  State ZipCode - From T Forinaticn Desceiptios
(33¢). 427-0274 ' e} / 0'(‘@3EW°“ Q
' Amooawmxmbcs : - o 90 LS ko tay Saad
. DATEDRILLED | '13‘ o), 90 - 24 Clay Yk ; R\
- TOTAL DEPTH: __ Q1 - : ?

DOES WELL REPLACE EXISTING WELL? YES O NO M
" STATIC WATER LEVEL Below Top of Casing: _ & {3.6FT.
(Uec “+* if Above Top of Casing)
_TOP OF CASINGIS 9§ __FT. Above Land Sucface*
qw«mmmw«m_mmmdm; '
vactance b sccocdance with 15A NCAC 1C #1148,
9. YIRLD (gpm): 2 aem METHOD OF TEST_sub. pum
10. WATER ZONES (depth): {7.07 bas

[ Q‘O\M&

- LOCATION SKETCH :
11. DISINFECTION: Type._ 2 - Amount Show direction and distance in'miles from at least
12. CASING: Wall Thickness two State Roads or County Roads. Include the road
, ) Dismeter  oc Weight/Ft. i numbers and common road names.

From$d:S _To IR L yo _fve

From To Ft. _

From__ To, - Ft. o é/ L =
13. GROUT;  Depth Mateial __— Method ﬁ,//

From_O___To_ /Y0 _F_(eredl { sec

From To ¥ i
14. SCREEN:  Depth Diameter  Slot Size Material

| p‘/@/

From 14 TodY _Ft ' in. JO _in.
From To Ft. in. in.
15. SAND/GRAVEL PACK:

Dep Si Materd
From_j2) Tomo Y Fe Ha fyaaf:?l

16. REMARKS: /0 ¢ /3! : Ho/ﬁi (&

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE

WITH 15A NCAC 2C, WELL
CONSTRUCTIO

DTHATACOPY QF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

. i /
- ) /Z _iz é_i-_/,gﬂw_.__..,
: SIGNATURE OF PERSON CONSTRUCTING THE WELL : DATE

Submit the original to the Divislon of Water Quality,
17699-1636 Phoune No. (919) 733-3221, within 30 days.

Groundwater Section, 1636 Mail Service Ceuter - Raleigh, NC
GW-1 REV. 07/2001



BORING LOG MW-2-8

.

Duke Power - Belews Creek

PROJECT: WATER LEVEL TOB (FT.):
PROJECT NO: 1264-02-576A WATER LEVEL 24 HRS (FT.): 15.34
PROJECT LOCATION: Belews Creek, NC TOP OF CASING ELEVATION (FT.): 821.40
DRILLING CONTRACTOR: Graham & Currie BORING DEPTH (FT.): 24
DRILLING METHOD: 4" ILS.A. LOGGED BY: S. Watts
DATE DRILLED: 12/18/2002
Z
STRATA . % § 8 R z - _
2 | WELL Eol & |eg| &3 81 0% WELL CONSTRUCTION
o |Ea Gel o |85 S5&] 98 | && DETAILS
DESCRIPTION o 8 DETAILS N~ ® &1 | g IR OEaA
[Ae RN [ ) @
(] m
©n
821.40
PROTECTIVE CASING
Ground Surface Diameter: 4.0 in.
Light brown to orange fine silty Type: Stick-Up
SAND, dry, medium stiff (SM). Interval: 2.3 ft.
OUTER CASING
816.40 Diameter: N/A
Type:  NA
16 13 Length:  N/A
RISER CASING
Diameter: 2.9 in.
811.40 Type:  Schedule 40 PVC
Interval: 0.0 - 14.0 ft.
CG | 50/4 8
Grayish orange to dark yellow GROUT
orange SAND, some relict Type: Portland Cement
structures wiclay minerals, slightly [, BS Interval: .0 - 10.0 ft.
moist, stiff (SM). 806.40 SEAL
Fp Type: Bentonite Pellets
31 Interval: 10.0 -12.3 f.
Pale yellow to moderate yellow
brown silty gravelly SAND FILTERPACK
w/weathered rock fragments and Type: -
A . . ype: Filter Sand #2
1 1 I
Ell)))x‘tc crystals, slightly moist (SM, 801.40 Interval: 123 - 24.0 ft.
Olive brown to moderate yellow
brown silty SAND, moist, loose 50/2 SCREEN .
SM). Diameter: 2.0 in.
Grayish green to dusky blue, dark Type: Schiedule 40 PVC
\ereen gray weathered GRANITE. Interval:  14.0 - 24.0 ft.
Orange 1o olive SAPROLITE with -
Iron and Manganese staining, BSC
slightly moist, loose and crunmibly
\(SP, SM).
Auger Refusal - Boring
Terminated at 24.0 ft.
LEGEND
¥ = Water Level At Termination of Boring (TOB)
Y - water Level Afler 24 Hours
BS = Bentonite Seal
- _ ¥ o Fllter Pack
- CG . Cement Grout
BSC . gowom of Screen

NOTES:

ENGINEERING « TESTING
ENVIROMNMENTAL SERVICES

]

3i18 Spring Forest Road
Raleigh, NC 27616

BORING LOG MW-2-8



