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Section 1
Program Description

1.1 Scope of Work

The McGuire Nuclear Station (MNS) Landfill #2 (Synthetically Lined)* is located at the Duke
Energy Carolinas, LLC (Duke Energy) McGuire Nuclear Station near Huntersville in
Mecklenburg County, North Carolina. The North Carolina Department of Environment and
Natural Resources (NCDENR) Division of Waste Management (DWM) requires groundwater
monitoring to determine the effects of the facility on groundwater in the area. In addition to the
groundwater monitoring requirements of the DWM, radiological sampling and analyses will be
conducted in accordance with requirements of the current Radioactive Materials License No.
060-0379-7 issued by the North Carolina Department of Health and Human Services Radiation
Protection Section.

This Groundwater Monitoring Program Sampling and Analysis Plan (SAP) is designed to
address the Duke Energy Permit to Operate requirement for groundwater monitoring around
MNS Landfill #2 (Synthetically Lined), Permit Number 6004-INDUS. Duke Energy previously
submitted a SAP for this landfill in February 2009. This revised and updated SAP supersedes
the previously submitted SAP.

This SAP has been prepared according to the guidelines set forth by the North Carolina Water
Quality Guidance Document for Solid Waste Facilities (SW-1001-87) and by the EPA, Region
IV, in "Environmental Investigations, Standard Operating Procedures and Quality Assurance
Manual.” It documents the methodologies of field sampling, record-keeping protocols, data
quality objectives, and data validation procedures that will be used in the MNS groundwater

monitoring program.

! In response to the North Carolina Division of Public Health, Radiation Protection Section, November 17, 2006
letter to Duke Energy, LLC, Duke Energy offered to indicate the McGuire Nuclear Station Landfill #2 as
“(Synthetically Lined)” in reports.
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1.2 Background and Site Hydrogeological Description

The MNS Landfill #2 is permitted by the NCDENR DWM under Permit No. 6004-INDUS. The
landfill is permitted to accept waste generated by Duke Energy as specified by the Operations
Plan. In general, these wastes are:

m  Asbestos

m Insulation (non-ashestos)

m  Conventional wastewater sludge

m  Empty containers

m  Petroleum product spill cleanup materials

m  Oil contaminated materials (filters, rags, brush, shrubs)
m  Fish waste

m  Non-hazardous excess, obsolete, expired chemicals

The landfill was constructed with a high-density polyethylene (HDPE) synthetic liner and
leachate collection and removal system. Leachate and contact stormwater are collected in a lined
leachate collection basin and pumped to the MNS wastewater treatment system. The landfill
first accepted waste in 1999.

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

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

The landfill is located south of North Carolina Highway 73, north of Cashion Road, and to the
west of Linderman Road. Cashion Road runs along a surface water divide with surface flow
draining to the northwest and to the southeast. A surface water drainage feature is located to the
northeast of the landfill. This feature drains to the northwest, to a perennial unnamed stream,

and then to the Catawba River.

Based on the well construction and boring logs (see Appendix A), the subsurface conditions in
the landfill area consist of residual soils and partially to fully weathered rock (saprolite) which

have formed by the in-place weathering of the parent rock.

2



Section 1 Program Description

The landfill site is located in the Piedmont physiographic province (Piedmont). The following
generalizations on the site hydrogeology are taken from “A Master Conceptual Model for
Hydrogeological Site Characterization in the Piedmont and Mountain Region of North Carolina”
(LeGrand 2004).

Piedmont bedrock primarily consists of igneous and metamorphic bedrock. The fractured
bedrock is overlain by a mantle of unconsolidated material known as regolith. The regolith
includes, where present, the soil zone, a zone of weathered decomposed bedrock known as
saprolite, and alluvium. Saprolite, the product of chemical and mechanical weathering of the
underlying bedrock, is typically composed of clay and coarser granular material up to boulder
size, and may reflect the texture of the rock from which it was formed. The weathering product
of granitic rocks may be quartz-rich and sandy-textured, whereas rocks poor in quartz and rich in
feldspar and other soluble minerals form a more clayey saprolite. The regolith serves as the

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

A transition zone may occur at the base of the regolith between the soil-saprolite and the
unweathered bedrock. This transition zone of partially weathered rock is a zone of relatively
high permeability compared to the overlying soil-saprolite and the underlying bedrock.
(LeGrand 2004)

Groundwater flow paths in the Piedmont are almost invariably restricted to the zone underlying
the topographic slope extending from a topographic divide to an adjacent stream. LeGrand
describes this as the local slope aquifer system. Under natural conditions, the topography of the

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

Groundwater recharge in the Piedmont is derived entirely from infiltration of local precipitation.
Groundwater recharge occurs in areas of higher topography (i.e., hilltops) and groundwater
discharge occurs in lowland areas bordering surface water bodies, marshes, and floodplains.
(LeGrand 2004)

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

toward the northwest and toward the unnamed stream. Groundwater flow on the east side of the
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Section 1 Program Description

landfill is towards the northeast, toward wells MW-6, MW-6A, and MW-10A, and the surface

water drainage feature located northeast of the wells.

1.3 Well Locations and Installation

The groundwater in the vicinity of the landfill is monitored through a series of 11 monitoring
wells installed to determine groundwater quality in the vicinity of the landfill. With the
exception of monitoring well MW-10A, the wells are installed as well pairs with one shallow
well and one deeper well adjacent to one another. The monitoring well designated with an “A”
is the deeper well in each well pair. Monitoring wells MW-5 and MW-5A are located up-
gradient of the landfill area and monitoring wells MW-6, MW-6A, MW-7, MW7-A, MW-8,
MW-8A, MW-9, MW-9A, and MW-10A are located down-gradient or cross-gradient of the
landfill (Figure 2). In addition, leachate is sampled from the end of the in-flow pipe to the
leachate collection pond and surface water is monitored at locations SW-1 and SW-2 (Figure 2).
Well elevations and North Carolina State Plane Coordinates are shown in Table 1.

Each of the shallow monitoring wells is screened to intercept the water table and the deep
monitoring wells are screened to monitor groundwater deeper in the aquifer above the top of
bedrock. These wells are constructed of 2-inch-diameter polyvinyl chloride (PVC) well screen
and casing. All wells are Type Il monitoring wells installed by a North Carolina registered
driller in accordance with applicable NCDENR regulations. A typical monitoring well
construction detail is included as Figure 3. The wells screen lengths are shown in Table 1. Well
construction records for the monitoring wells are included in Appendix A (Note: With the
exception of MW-10A, the monitoring wells at MNS Landfill #2 were re-numbered after the
installation of the monitoring wells at MNS Landfill #1. The boring logs and well construction
records for monitoring wells MW-5/5A, MW-6/6A, MW-7/7TA, MW-8/8A, and MW-9/9A are
identified as MW-1/1A, MW-2/2A, MW-3/3A, MW-4/4A, and MW-5/5A, respectively). All

wells are equipped with dedicated pump systems.

A brief description of the monitoring locations and their monitoring function is provided below.
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Monitoring Wells MW-5 and MW-5A
Monitoring wells MW-5 and MW-5A are located to the south/southeast of the landfill at the

approximate limit of waste and inside the Review Boundary. Monitoring well MW-5 is screened
to monitor groundwater in the saprolite layer. Monitoring well MW-5A is screened to monitor

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

Monitoring Wells MW-6 and MW-6A
These monitoring wells are located northeast of the landfill at the approximate Review Boundary

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

in the transition zone.

Monitoring Wells MW-7 and MW-7A

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

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

Zone.

Monitoring Wells MW-8 and MW-8A
These monitoring wells are located north of the landfill between the limit of waste and the

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

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

Monitoring Wells MW-9 and MW-9A
These monitoring wells are located west of the landfill outside of the Compliance Boundary and

adjacent to and downgradient from the leachate collection basin. Monitoring well MW-9 is
screened to monitor groundwater in the saprolite layer. Monitoring well MW-9A is screened to

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

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

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

transition zone.

1.4 Surface Water Sample Locations

Surface water samples will be collected from two locations, SW-1 and SW-2, as shown on
Figure 2. Surface water sample location SW-1 is located in the unnamed stream north of the
landfill and will be used as the background surface water sample location for this monitoring
program. Surface water sample location SW-2 is also located in this unnamed stream
downstream from SW-1 and west of the landfill. The unnamed stream drains to the west to the
Catawba River. Analytical results from these locations will be compared to Title 15A, North
Carolina Administrative Code, Subchapter 2B Standards (2B Standard).

1.5 Leachate Sample Location

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

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

1.6 Monitoring Frequency

The monitoring wells, surface water sample locations, and leachate will be sampled
semiannually in June and December. Sampling results will be submitted to the State within 90

days of sampling.

1.7 Sample Parameters and Methods

The parameters to be sampled, units of measure, analytical methods, and NCDENR Solid Waste
Section Limits (SWSLs) are presented in Table 2. Radiological analyses and units of measure

are shown in Table 3.
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1.8 Data Quality Objectives

The overall Quality Assurance (QA) objective is to ensure that reliable data of known and
acceptable quality are provided. All measurements will be documented to yield results that are
representative of the groundwater and surface water quality. Data will be calculated and
reported in units as required by NCDENR.

The analytical QA objectives for precision, accuracy, and completeness have been established by
the laboratory(s) in accordance with EPA or other accepted agencies for each measurement
variable where possible. The objectives are outlined in the Duke Energy Analytical Laboratory

Procedures Manual and are available upon request.

As required by the Solid Waste Section Memorandum Regarding New Guidelines for Electronic
Submittal of Environmental Data, dated October 27, 2006, data will be reported to laboratory-
specific method detection limits and will be quantifiable at or below the Solid Waste Section
Limit (SWSL) for both groundwater and surface water. Appropriate methods have been selected
to meet applicable standards for groundwater quality. Instances may occur, however, in which
the condition of the sample will not allow detection of the desired limits for various parameters
either because of matrix interference or high analyte concentrations requiring sample dilution.
The laboratory(s) will provide sufficient documentation with each data package to notify

reviewers about any analytical problems with the data, if needed.




Section 2
Sampling Procedures

2.1 Sampling Equipment

Development, purging, and sampling equipment shall be selected to ensure materials are
compatible with the sample parameters and comply with state and federal regulatory
requirements for sampling. Positive-gas-displacement fluorocarbon resin bladder pumps are

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

2.1.1 Equipment Cleaning Procedures

Dedicated sampling equipment has been installed in each monitoring well. In the event non-
dedicated equipment is used between monitoring wells, equipment will be cleaned before and
after use in each well in accordance with standard EPA-approved cleaning procedures for field
equipment. This standard is outlined in the “Standard Operating Procedures and Quality

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

2.2 Groundwater Sampling

2.2.1 Development of Monitoring Wells

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

If new monitoring wells are installed, they will be developed prior to initial sampling.
Development removes silt that has settled into the bottom of the well following installation and
removes fine silt and clay particles from the well screen and sand-pack surrounding the screen.
Well development is necessary to eliminate potential clogging and enhance well performance.
Development involves removing an estimated ten or more well volumes from the well using a

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

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

2.2.2 Groundwater Level and Total Depth Measurements

Water level measurements shall be collected and recorded to determine the groundwater
elevations and groundwater flow direction and to calculate the volume of standing water in the
well. All monitoring wells have been surveyed to determine the elevation of the TOC. All depth
and water level measurements shall be referenced to the TOC and recorded to the nearest one-
hundredth of a foot.

Water level measurements shall be made with an electronic measuring device consisting of a
spool of dual-conductor wire and sensor. When the sensor comes in contact with water, the
circuit is closed and a meter light and/or buzzer is attached to the spool to signal the contact. The
sensor is lowered further until it rests on the bottom of the well to determine the total depth of
the well reference to the TOC. The depth and water level measurements shall be used to verify

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

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

V =h * ur® * (7.48052 gal/ft®)
Where:
V = volume of water in the well screen and casing (gallons)
h = height of standing water (feet) = total well depth - water level

r = radius of well casing (feet)
For example, a 2-inch-diameter casing will have a volume of 0.1631 gallons/foot.
In dedicated sampling systems, an accurate well depth is determined, as indicated above, after

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

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

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

2.2.3  Well Purging and Sampling

The selection of purging technique is dependent on the hydrogeologic properties of the aquifer
and hydraulic characteristics of each well. Hydraulic conductivity, water column, well volume,
screen length, and other information are evaluated to select the purging technique to acquire
groundwater representative of the aquifer conditions. The Groundwater Monitoring Data Sheet

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

A multi-parameter water quality monitoring instrument is used to measure field stabilization or
indicator parameters for determining representative groundwater during purging. These
instruments measure pH, specific conductance, temperature, dissolved oxygen (DO), and
oxidation-reduction potential (ORP). Instrument calibration must be performed and documented
before and after each sampling event. The pH subsystem will be calibrated with two pH
standards (pH 7.0 and 4.0) bracketing the expected groundwater pH. The specific conductance
subsystem will be calibrated using two standards bracketing the expected groundwater
conductivity. Calibration results will be recorded on a Field Sampling Calibration Form
(Figure 5).

Various well purging techniques are described below. The purging method utilized at any
particular well will be selected after considering the characteristics of the well and the purging

method(s) used during previous sampling events.

Conventional Purging

This technique entails removing one equivalent well volume and measuring the indicator
parameters (temperature, pH, and specific conductance). When the parameters have stabilized to
within 0.2 pH units and +10 percent for temperature and conductivity over three to five well
volumes, representative groundwater has been achieved for sampling. It is acceptable to begin
sampling after five complete well volumes have been removed, even when indicator parameters

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

purging in accordance with EPA guidelines.

For low-yield wells incapable of yielding three to five well volumes in a reasonable amount of
time (e.g., 2 hours or less), groundwater is purged to the elevation of the pump intake while
measuring indicator parameters. Typically, low-yield wells are evacuated to dryness one time

and sampled when sufficient water level recovery occurs.

Low-Flow Purging

Low-flow purging and sampling are appropriate when the recharge rate of the well approximates
or equals the discharge rate of the pump with minimal drawdown of the water column (< 1 foot).
During low-flow purging and sampling, groundwater is pumped into a flow-through chamber at
flow rates that minimize or stabilize water level drawdown within the well. Indicator parameters
are measured over time (usually at 5-minute intervals). When parameters have stabilized within
+0.2 pH units and £10 percent for temperature, conductivity, and DO, and £10 millivolts (mV)
for ORP over three consecutive readings, representative groundwater has been achieved for
sampling. Turbidity is not included as a stabilization parameter, but turbidity levels of 10

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

Modified Low-Flow Purging

This technique is considered a viable option particularly in the Piedmont region due to the likely
presence of fine-grained soils where water level drawdown cannot be stabilized while pumping.
When the well recharge rate is less than the pump discharge rate, excessive drawdown (> 1 foot)
of the water column occurs and mixes with stagnant water located above the screened interval.
One equivalent well volume is removed initially before measuring indicator parameters.
Frequently, removal of the initial well volume reduces the hydraulic head and allows for
matching of the recharge rate with the pumping rate providing stabilization of drawdown.
Indicator parameters should be measured at 5-minute intervals using a flow-through chamber
attached to a multi-parameter water quality instrument. When parameters have stabilized to
within +£0.2 pH units, £10 percent for temperature, conductivity, and DO, and +10 mV for ORP

over three consecutive readings, representative groundwater has been achieved for sampling.

11
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Turbidity is not included as a stabilization parameter, but turbidity levels of 10 NTU or less

should be targeted.

Very Low Yield Well Purging

This technique provides the best option for monitoring wells that historically purge to dryness
and do not sufficiently recharge to provide adequate volume for sample collection. The volume
of the pumping system (i.e., the pump bladder, tubing, and flow-through chamber) is calculated
for removal. Wells that yield less than 100 milliliters per minute (mL/min) frequently incur
significant drawdown during well purging. Therefore, if the well yield is less than 100 mL/min,
the volume of the pumping system (i.e., the pump bladder, tubing, and flow-through chamber)
shall be calculated and two pumping system volumes shall be removed. Indicator parameters

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

2.3 Surface Water Sampling

Surface water samples will be collected using techniques and equipment that preserve
characteristics of the water body being investigated and minimize the chance for sample

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

When filling a sample container by grab, always use new, clean, non-powdered nitrile gloves.
Grasp the sample container by the lower half and position the container opening to face
upstream. When using a peristaltic pump to collect a surface water sample, position the intake
opening above the stream bottom to minimize the potential for collecting sediment. Run the
pump for several minutes to ensure representative water is being collected after positioning the

intake opening.

2.4  Sample Collection

Groundwater samples are collected after representative groundwater has been determined by
purging and stabilizing the indicator parameters.

12
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Surface water samples are “grab” samples collected to the extent possible at mid-depth in the
middle of the stream in an area that exhibits the greatest degree of cross-sectional homogeneity.
The leachate sample is collected from the outfall of the leachate pipe which conveys leachate
from the landfill to the leachate collection basin

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

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

m  Volatile Organic Compounds (VOCs) and TPH
m  Metals
m  Sulfate, Chloride

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

After collection, samples will be preserved and stored according to parameter specific methods
and delivered to the laboratory under proper Chain-of-Custody procedures. All pertinent
notations, water-level measurements, removed well volumes, and indicator parameters shall be

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

2.5 Sample Containers, Volume, Preservation, and Holding Time

All sample containers supplied by the laboratory for the collection of groundwater, surface
water, and leachate samples shall be new and pre-cleaned as approved by EPA procedures
appropriate for the parameters of interest. Table 4 summarizes the sample containers, sample
volume, preservation procedures, and holding times required for each type of sample and
parameter. Sample containers will be kept closed until used. All sample containers will be
provided by Duke Energy or vendor laboratories.

2.6 Sample Tracking

The Chain-of-Custody (COC) procedures allow for tracing the possession and handling of
individual samples from the time of field collection through laboratory analysis and report

13
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preparation. Samples shall be pre-logged prior to sample collection. This process assigns a
unique tracking number for each sample and generates corresponding labels. An example of the

COC Record is provided as Figure 6.

2.7 Sample Labeling

Sample containers shall be pre-labeled and organized prior to field activities as part of the pre-
sampling staging process. As samples are collected, the sampling personnel shall write the
following information directly on the label: sampling date and time, and initials of sample
collector. This information is also recorded on the Groundwater Monitoring Data Sheet
(Figure 4) and the COC Record (Figure 6).

2.8 Field Documentation

Field documentation from each sampling event is recorded on the Groundwater Monitoring Data
Sheets (Figure 4), the Field Sampling Calibration Form (Figure 5), and the Chain-of-Custody
Record (Figure 6). Additionally, a Groundwater Sampling Site Checklist (Figure 7) is completed
indicating information of the monitoring well such as proper identification (ID) tag and condition
of protective casing and pad. Field notations shall be made during the course of the field work to

document the following information:

m ldentification of well

m  Well depth

m  Static water level depth and measurement technique
m  Presence of immiscible layers and detection method
m  Well yield — high or low

m  Purge volume or pumping rate

m  Sample identification numbers

m  Well evacuation procedure/equipment

m  Sample withdrawal procedure/equipment

m  Date and time of collection

14
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m  Types of sample containers used

m ldentification of replicates or blind samples
m  Preservative(s) used

m  Parameters requested for analysis

m  Field analysis data and methods

m  Sample distribution and transporter

m  Field observations during sampling event

m  Name of sample collector(s)

m  Climatic conditions including estimate of air temperature

This information will be entered on the Groundwater Monitoring Data Sheets (Figure 4), the
Field Sampling Calibration Form (Figure 5), or the Chain-of-Custody Record and Analysis
Request Form (Figure 6) which are filled out for each sampling event. These documents will be
arranged and filed by project and date. Recorded entries will be made on electronic forms or on
paper forms in indelible ink. Errors on paper documents will be corrected by drawing a line
through the error, initialing and dating the correction, and starting a new entry on the next line (if
necessary).

2.9 Chain-of-Custody Record

The COC record (Figure 6) accompanies the sample(s), traces sample possession from time of
collection to delivery to the laboratory(s), and clearly identifies which sample containers have
been designated for each requested analysis. The record includes the following types of

information:

m  Sample identification number

m  Signature of collector

m  Date and time of collection

m  Sample type (e.g., groundwater, immiscible layer)
m ldentification of well

m  Number of containers

m  Parameters requested for analysis

15
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m  Preservative(s) used
m  Signature of persons involved in the chain of possession

m Inclusive dates of possession

2.10 Sample Custody, Shipment, and Laboratory Receipt

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

m Inactual possession of the responsible person
m Inview, after being in physical possession
m Locked or sealed in a manner so that no one can tamper with it after having been in

physical custody or in a secured area restricted to authorized personnel

All samples shall be maintained in the custody of the sampling crew during the sampling event.
At the end of each sampling day and prior to the transfer of the samples off site, entries shall be
completed on the COC for all samples. Upon transfer of custody, the COC form is signed by a
sampling crew member, including the date and time. If outside vendor laboratories are utilized,
samples shall be delivered to these facilities by Duke Energy personnel or courier.

All COC forms received by the laboratory(s) shall be signed and dated by the respective
supervising scientist(s) or their designee (at the Duke Energy lab) or the laboratory sample

custodian (at vendor labs) immediately following receipt by the laboratory.

The analysts at the laboratory(s) maintain a sample-tracking record that will follow each sample
through all stages of laboratory processing. The sample tracking records show the date of
sample extraction or preparation and analysis. These records are used to determine compliance

with holding time limits during lab audits and data validation.

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

Duke Energy Laboratory Services Procedures Manual.
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Section 3
Analytical Procedures

The main analytical laboratory used in this program is the Duke Energy Laboratory Services
Laboratory: N.C. Drinking Water (NC37804) and Wastewater (#248) Certifications. The
organizational structure and staff qualifications of the laboratory are discussed in its generic
Quality Assurance Program (QAP). The QAP and the Analytical Laboratory Procedures Manual

are available for review upon request.

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

for analyses with approval by Duke Energy.

The analytical procedures used for this Groundwater Monitoring Program are listed in Table 3.
Specific conductance, field pH, and temperature are measured in the field according to the Duke
Energy Groundwater Monitoring and Sample Collection Procedure or the instrument

manufacturer instructions.
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Section 4

Internal Quality Control Checks

Internal laboratory quality control (QC) checks used by the laboratories are described in each
laboratory’s generic QAP and procedures manual. Using the internal laboratory QC checks, the

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

Internal quality control checks for sampling procedures and laboratory analyses will be
conducted with each sampling event. These checks will consist of the preparation and submittal
of field blanks, trip (travel) blanks, and/or field replicates for analysis of all parameters at

frequencies described in the laboratory(s) procedures manuals.

The field QC blanks and replicates that may be included as internal QC checks are described
below. The specific type and number of blanks used may vary depending on the sampling event

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

m  Field Blanks: A field blank consists of a sample container filled in the field with organic-
free, deionized, or distilled water prepared and preserved in the same manner as the
samples. The field blank is transported to the laboratory with the samples and analyzed
along with the field samples for the constituents of interest to check for contamination
imparted to the samples by the sample container, preservative, or other exogenous sources.
Field blanks are typically utilized for each sampling event. The Field Blanks are typically
analyzed for major anions and cations and metals.

m Trip Blanks: A trip (travel) blank is a sample container filled with organic-free water in
the laboratory that travels unopened with the sample bottles. Trip blanks are typically
utilized when sampling for volatile organic compounds. The Trip Blank is returned to the
laboratory with the field samples and analyzed along with the field samples for parameters
of interest.

m  Equipment Blanks: If non-dedicated equipment is used between wells, it is recommended
that equipment blanks be collected. The field equipment is cleaned following documented
cleaning protocols. An aliquot of the final control rinse water is passed over the cleaned

equipment directly into a sample container and submitted for analyses.

18



Section 4 Internal Quality Control Checks

m Field Replicates: A field replicate is a duplicate sample prepared at the sampling locations
from equal portions of all sample aliquots combined to make the sample. Both the field
replicate and the sample are collected at the same time, in the same container type,
preserved in the same way, and analyzed by the same laboratory as a measure of sampling

and analytical precision.
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Section 5

Validation of Field Data Package

The field data package includes all of the field records and measurements developed by the
sampling team personnel. The field data package validation will be performed by Duke Energy

personnel. The procedure for validation consists of the following:

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

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

m A check of the Field Sampling Calibration Form for equipment calibration and instrument
conditions.

m A review of the Chain-Of-Custody Record for proper completion, signatures of field
personnel and the laboratory sample custodian, dates and times, and for verification that the

correct analyses were specified.
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Section 6

Validation of Laboratory Data

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

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

Report Submittal

7.1 Report Submittal to DWM

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

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

m  Environmental Monitoring Reporting Form (DENR Form)

m Table of results and discussion of Title 15A, North Carolina Administrative Code,
Subchapter 2L Standards (2L Standard) and 2B Standard Exceedances

m  Generalized Groundwater Contour Map

m  Electronic Data Deliverable (EDD) in Excel Format

DWM will be notified in the event that vendor lab analyses have not been completed within this
time frame. All Groundwater Monitoring Data Sheets, Field Calibration Forms, Chain-of-
Custody Records, Laboratory QA data, and Data Validation Checklists shall be kept on file by

Duke Energy and are available upon request.

7.2 Report Submittal to Health and Human Services Radiation Protection

Section

As described in Section 1.1, radiological sampling and analyses will be conducted in accordance
with requirements of the current Radioactive Materials License No. 060-0379-7 issued by the

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

A copy of the report containing the monitoring results will be submitted to the North Carolina
Department of Health and Human Services Radiation Protection Section within 90 days
following the date of the sampling event.
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d~. DUKE DUKE ENERGY PROCEDURENO | 3175.1
« ENERGY GROUNDWATER MONITORING DATA SHEET
FOR CONVENTIONAL SAMPLING
SITE NAME MCcGUIRE NUCLEAR STATION PERMIT # 6004-INDUS SITE ID N/A
PROJECT NAME LANDFILL 2 GROUNDWATER MONITORING FIELD CREW LDC
N 1 I 1
SAMPLING DATE(s) | “11-Dec-2013 112-Dec-2013 1 - WELL/LOCATION NAME
MONITORING WELL INFORMATION
WELL DIAMETER (in) 2 TOC ELEV (ft msl) 768.31 MIDDLE OF WETTED SCREEN (ft toc) 56.90
WELL DEPTH (ft TOC) 63.90 GS ELEV (ft msl) PUMP INTAKE DEPTH (ft TOC) 62.90
SCREEN LENGTH (ft) 14.00 ELEV REF NAVD 88 SCREEN INTERVAL (ft TOC) | 49.90 | To | 63.90
EQUIPMENT INFORMATION
LEVEL METER SERIALY SAMPLING EQUIPMENT QepT1200 | PURGE METHOD
TUBING DIAMETER (in) 1/2 0D | Conventional

PUMP CONTROLLER SETTINGS

PRESSURE | 38  (ps) | RECHARGE | 10 | (se) | DISCHARGE 5 | (seq)
SAMPLING INFORMATION
INITIAL DEPTH TO WATER (ft TOC) WATER COLUMN (ft) Well Volume = water column X conversion factor
WATER ELEVATION (ft msl) WELL VOLUME (gal) (Conversion factor dependent on well diameter
DETECTED ODOR None CONVERSION FACTOR 0.1631 and selected well volume units)
APPEARANCE Normal
O ] ] (gal
PURGE WATER LEVEL COMPLETE TEMP SPECIFIC pH TURBIDITY ORP DISSOLVED WELL VOL
VOLUME AFTER PURGE * | EVACUATION COND. OXYGEN (recalculates on
current water
(gal) (ft) (YES/NO) (deg C) (umho/cm) (su) (NTU) (mV-NHE) (mg/L) level)
N/A N/A
TOTAL PURGE * Optional measurement to recalculate well
. . . CHLORINE (mg/1)
VOLUME volume when purging results in substantial SAMPLE COLLECTED BY DATE TIME
0.00 drawdown of water column 12/11/2013 @ 0
QC By:

WELL CONDITION

ADDITIONAL WELL CONDITION NOTES

PROTECTIVE CASING

Good Condition

WELL PAD Good Condition
WELL CASING Good Condition
WELL TAG Good Tag

SAMPLING NOTES

Figure 4: Example Groundwater Monitoring Data Sheet
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FIELD SAMPLING CALIBRATION FORM

STUDY: McGUIRE NUCLEAR STATION - LANDFILL 2 GROUNDWATER MONITORING
DATE (s): SURFACE UNIT READER:
COLLECTORS: SURFACE UNIT SERIAL #:

ANALYZER MODEL#:

ANALYZER SERIAL #:

OTHER EQUI

PMENT: TURBIDIMETER NO.1 - 3260.2

WEATHER CONDITIONS:

PROCEDURE # | HYDROLAB 32105 | VALIDATED BY:
Calibration Date / Time DATE: | | TimE: | DATE: | | TivE: |
BP (mmHQ) BP (mmHg)
Parameter Calibation | Instrument Standard Calibration Results Instrument Standard Calibration Results
Standard Value Value Value Value
SPEC. SS 0.0 ——p 0.0 Instrument Zeroed 0.0 ——p 0.0 Zero Pass
COND. SS —_) 227 —_b 227
(uS/cm) ss —i—> 75 —i—> 75
B (7.00) —_ —_D
pH B (4.00) —_ —>
(units) B (10.00) ——> —/—>
Buffer Temp. Buffer Temp.
Mid-Day Ck B (7.00) —_—
Time: Buffer Temp.
O P y SS (7.00) —_ 285 — 285
(MV) ss400) | NA  ——» 462 NA  —i—» 462
ORP Temp. 25.00 ORP Temp.  25.00
w
DO
(malL) w
AW —_) —_b
E]JRB
(ntu) SS —/—> —/—>
Temp Cert Device #
T'i'j\/'F’ o NIST NA  ——»  NA Adjustment Not Available NA  ——»  NA Adjustment Not Available
€g
AMMONIUM SS N/A —— N/A N/A —p N/A
(mg/L) SS N/A —/—D N/A N/A ——p N/A
INSTRUMENT MAINTENANCE | DATE / TIME
Conductance Subsystem pH Subsystem
D Cleaned Electrodes D Cleaned Electrodes
D Tested - OK D Replaced ref Electrode KCL
D See Notes D Replaced Ref. Electrode Tip
] Tested - OK [] See Notes
Dissolved Oxygen Subsystem Ammonium Subsystem
D Replaced Teflon Membrane D Cleaned Electrode Tip
D Replaced DO electrolyte D Installed New Electrode
D Cleaned Electrode D Removed Electrode / Installed Plug
] See Notes ] Tested - OK [] See Notes
Oxidation Reduction Subsystem Turbidity Subsystem
D Cleaned Electrode D Cleaned Electrode & Wiper
] Tested - OK [] See Notes ] Tested - OK [] See Notes
Temperature Subsystem Depth Subsystem
|:| Cleaned Electrode |:| Reset / Calibrated
] Tested - OK [ See Notes ] Tested - OK [ See Notes
KEY: B = Buffer W = Winkler —Pp = Adjusted To N/A = Not Applicable
SS = Standard solution AW = Average Winkler —/=p= Not Adjusted To
NOTES:

FIGURE 5 - EXAMPLE FIELD SAMPLING CALIBRATION FORM
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- Huntersville, N. C. 28078 o - Fom ! ORIGINAL to LAB,
For Detailed Instructions, see: (704) 8755245 : :Logged By Date & Time S’gMPLE PtROG\/RAM : COPY to CLIENT
: : roundwater !
htp:/idewwwiessenvicoo! I Fax: (704)875:5038_ _ _ ___._._ i NPDES i
- I i
1)Project Name 2)Phone No: : Vvendor Drinking Water !
' usT !
i Cooler Temp (C) CRA Waste 1
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NORTH CAROLINA GROUNDWATER SAMPLING SITE CHECKLIST

LOCATION / SITE McGuire Nuclear Station - Landfill #2 Groundwater Monitoring PERMIT # 6004-INDUS SAMPLE DATE
SITE CONTACT Robert Sapp, Eric Shook FIELD CREW
WEATHER
PAGE10F1
MW-5 MW-5A MW-6 MW-6A MW-7 MW-7A MW-8 MW-8A MW-9 MW-9A MW-10A SW-1 SW-2  |Leachate Pond
ACCESS TO WELLS
Access cleared into well

Access cleared around well

Tall grass or weeds - needs mowing
Road washing out / muddy / needs grading

Fallen tree blocking access

WELL SECURITY

Well found locked
Well found unlocked

WELL LOCK CONDITION

Lock in good condition
Lock rusted, difficult to open / needs replacing

Replaced damaged lock

WELL CASINGS

Casing in good condition

Damaged casing / still functional

Damaged casing / repair required

CONCRETE PADS

Pad in good condition
Minor cracks

Major cracks / broken / repair required

Undermined / washing out
Fire ants around concrete pad

WELL PROTECTIVE CASINGS

Casing in good condition
Damaged casing / still functional

Damaged casing / repair required
Broken hinge on protective lid

Wasp nest inside protective casing

Ants inside protective casing

WELL CAPS

Well cap in good conditon
Damaged / needs replacement

Replaced damaged well cap

FLUSH MOUNT WELLS

Vault in good condition

Water inside vault
Vault bolt holes broken or stripped

Bolts stripped

Vault lid cracked or broken

WELL ID TAGS

Well tag in good condition

Well tag missing
Well tag damaged / illegible

Lacks required information - Driller Reg #

Lacks required information - Completion date
Lacks required information - Total well depth

Lacks required information - Depth to screen
Lacks required information - Non potable tag

NOTE:

FIGURE 7
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Table 1
Monitoring Well Information
McGuire Nuclear Station, Landfill #2 (Synthetically Lined)

1. ft indicates feet.

2. TOC indicates top of casing,.

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

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

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

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

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

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

" MW-5 MW-5A MW-6 MW-6A MW-7 MW-7A MW-8 MW-8A MW-9 MW-9A MW-10A
"NOfth (ft) 611,642.31 611,644.34 612,271.37 612,278.33 612,063.38 612,051.31 612,263.68 612,254.57 611,923.74 611,908.90 611,971.66
"East (ft) 1,420,461.37 | 1,420,446.26 | 1,420,457.57 | 1,420,444.96 | 1,419,781.91 | 1,419,778.04 | 1,420,098.39 | 1,420,109.01 | 1,419,593.17 | 1,419,589.67 | 1,420,622.03
Top of PVC Casing
Elevation (ft) 768.31 768.42 728.45 728.98 725.86 724.66 759.60 759.68 711.87 712.13 755.78
Well Diameter 27 27 27 27 27 27 27 27 27 2 2
Well Stick-up (ft) 1.9 2.0 1.7 1.4 2.1 1.9 2.3 2.1 1.6 1.8 2.0
Type of Casing PVC PVC PVC PVC PVC PVC PVC PVC PVC PVC PVC
Total Depth
below TOpC ) 63.9 96.0 37.2 47.9 37.3 59.4 715 84.4 30.8 47.8 59.23
"Screen Length (ft) 14 14 13.5 14 14 14 14 14 14 14 15
Screen Interval 49.9 to 82.0 to 23.7 to 33.9 to 23.3 to 45.4 to 57.5 to 70.4 to 16.8 to 33.8 to 44.23 to
(ft below TOC) 63.9 96.0 37.2 47.9 37.3 59.4 715 84.4 30.8 47.8 59.23
Notes:

Page 1 of 1



Table 2
Sample Parameters, Analytical Methods, and Detection Limits
McGuire Nuclear Station, Landfill #2 (Synthetically Lined)

PARAMETER UNITS ANALYTICAL METHOD SWSL
In Situ Parameters
Field pH pH Units Hydrolab NE
Specific Conductance umhos/cm Hydrolab NE
Temperature °C Hydrolab NE
Water Level ft Water Level Meter 0.010 ft
Laboratory Analyses
Arsenic ug/L TRM / EPA 200.8 10
Barium ug/L TRM / EPA 200.7 100
Cadmium ug/L TRM / EPA 200.8 1
Chromium ug/L TRM / EPA 200.8 10
Lead ug/L TRM / EPA 200.8 10
Mercury ug/L EPA 245.1 0.2
Selenium ug/L TRM / EPA 200.8 10
Silver ug/L TRM / EPA 200.8 10
Sulfate ug/L EPA 300.0 250,000
Chloride ug/L EPA 300.0 250,000
Volatile Organic Compounds ug/L EPA 8260 Varies
TPH (DRO) ug/L EPA 8015/3520 NE
Gross Alpha pCi/I EPA 900/SM7110B NE
Gross Beta pCi/I EPA 900/SM7110B NE
Tritium pCi/I EPA 906.0 Modified NE
Notes:
1. ymhos/cm indicates micro-ohms per centimeter.
2. ftindicates feet.
3. pg/L indicates micrograms per liter.
4. pCi/L indicates picocuries per liter.
5. SWSL indicates Solid Waste Section Limit.
6. TRM indicates total recoverable metals.
7. NE indicates not established.
8. TPH (DRO) indicates total petroleum hydrocarbons diesel range organics.

Page 1 of 1



Table 3

Radiological Sample Parameters
McGuire Nuclear Station, Landfill #2 (Synthetically Lined)

Parameter Units
Gross Alpha pCi/L
BalLa-140 pCi/L
Be-7 pCi/L
Gross Beta pCi/L
Co-58 pCi/L
Co-60 pCi/L
Cs-134 pCi/L
Cs-137 pCi/L
Fe-59 pCi/L
H3GW (Tritium) pCi/L
[-131 pCi/L
K-40 pCi/L
Mn-54 pCi/L
Nb-95 pCi/L
Zn-65 pCi/L
Zr-95 pCi/L

Notes:

1. pCi/L indicates picocuries per liter.

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

Page 1 of 1



Table 4

Sample Containers, Preservatives, and Holding Times
McGuire Nuclear Station, Landfill #2 (Synthetically Lined)

PARAMETER CONTAINERS PRESERVATIVES HOLDING TIMES
In Situ Parameters
Field pH In Situ None Analyze Immediately
Specific Conductance In Situ None Analyze Immediately
Temperature In Situ None Analyze Immediately
Laboratory Analyses
Arsenic 500 ml HDPE pH<2 HNO4 6 months
Barium 500 ml HDPE pH<2 HNO4 6 months
Cadmium 500 ml HDPE pH<2 HNO4 6 months
Chromium 500 ml HDPE pH<2 HNO4 6 months
Lead 500 ml HDPE pH<2 HNO4 6 months
Mercury 500 ml HDPE pH<2 HNO4 6 months
Selenium 500 ml HDPE pH<2 HNO4 6 months
Silver 500 ml HDPE pH<2 HNO4 6 months
Sulfate 500 ml HDPE Cool 4°C 28 days
Chloride 500 ml HDPF Cool 4°C 28 Days
Volatile Organic Compounds 40 ml Glass HCL, Cool 4°C 14 days
TPH (DRO) 1000 ml Glass H,S0,4,Cool 4°C 7 days (Extraction)
Gross Alpha & Beta 4] cubitainer 10 mI 50%HNO; NA
Tritium 50 ml polybottle None NA

Notes:

1. ml HDPE indicates milliliter high density polyethylene.

2. HNO; indicates nitric acid.

3. NA indicates not applicable.
4. TPH (DRO) indicates total petroleum hydrocarbons diesel range organics.
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APPENDIX A
BORING LOGS AND MONITORING WELL
CONSTRUCTION RECORDS
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Duke Power Company (70493734011

422 Sauth Church Street
Charlotte. NC 282420001

VX

DUKE POWER

March 30, 1992

North Carolina Department of Environment, Health
and Natural Rescurces

Attn: Brenda J. Smith, DEM Regional Supervigor

P.0. Box 950

Mooresville, NC 28115

Re: Duke Power Company, McGuire Nuclear Station
sanitary Landfill
Priller's Records for Monitor Wells
Well Construction Permit # 59-1105-WM-0785
File: MG-LANDFILL/QQ, GAH~-0401

Dear Ms. Smith:

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

I1f you have ady questions or need further information, please contact me
at (704) 382-1580.

Sincerely, -
&7 7

Timothy L. Huffman, Design Engineer
GS8 Environmental Division
Generation Services Department

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

cc w/o att: J. §. Carter, J. R. Hendricks, J. T. Estridge
¢. B. Davis, L. D. Evans, Central Records
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LANDFILL MONITORING WELL LOCATIONS
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.04

.39

.01

17

.67

/o

GROUND EL. METAL CASING PVC CASING
766 .42 768.92 768.31
766.45 768.88 768 .42
726.79 728.94 728.45
727.54 729.64 728.98
723.72 726.36 725.86
722.74 725.22 724.66
757.30 760.22 759.60
757.61 760.24 759.68
710.27 712.30 711.87
710.30 712.59 712.13

155 .18
_

T HCS

e rH

A EE

TK

o %'

AE  pelD  ppaes  CHAVGES

RrD



N - oA

W ~10A

Yy
North Carolina - Depariment of Environment and Natural Resources - Division of Water Quality - Groundwater Section
1636 Mall Service Center - Raleigh, N.C. 27699-1636-Phone {919) 733-3221

‘L CONSTRUCTION RECORD WELL CONTRACTOR SeME, Enc
WELL CONTRACTOR CERTIFICATION # NC 2es!
#.

STATE WELL CONSTRUCTION PERMIT |74
1. WELL USE {Check Applicable Box): Residential ____ Municipal _____ Industrial__ . Agricultural Monitoring__%_
Racovery Heat Pump Water Injection Other i Other, List Use:
2 WELL LOCATION: (Show sketch of the location below)
Nearest Town: Charlotte : Courty: Mecklenby e
NC Ravte T 3
(Road Name and Numbers, Community, of Subdivision and Lot No.} DEPTH DRILLINGLOG
3. OWNER Doke Prwer= Envi sonment Heallh, « Cafelby From To Earmation Description
Address S Bag 006, [MuilCede ECI228 1 g’ - _s! Mﬂ,_gﬁ?ih_
(Street or Route No.) micaceous el-gi Th=
Charlotte NE 2g201- 1006 med Sond
City or Town State Zip Code g/ - 3o Saprs Jobe = preol iuvm dense,
ved, tun, * bluck, Si lf_;
s DATEDRILLED __!/16 lol ' fered send
6. TOTALDEPTH 7! E - 90' i de = iv "
6. CUTTINGS COLLECTED YES NO _X 3‘5.‘ yed, black, 3 gklﬁ
7. DOES WELL REPLACE EXISTING WELL? YES NO _X i Si o nseol Sanel
8. STATIC WATER LEVEL Below Top of Casing: 50 FT g0’ - 95 Saprolite = el i o din s
{Use "+ if Abave Top of Casing) whit .+ hila Y
9. TOP OF CASING IS Z  FT. Above Land Surface’ £y~ Sand
* Top of easing tarminated atior betow land surface ragulres a varlance in ve’_ - 5727 olibg = mmedive devs
accordance with 15A NCAC 2€.0118 hit v Jon H
ELD (gpm): METHOD OF TEST “ya v
.ATER ZONES (depth): so’ i {2 _San
12. CHLORINATION: Type Amount f sadifional spaceis needed use back of form
13. CASING: wall Thickness LOCATION SKETCH
Depth Dismeter orWeightFt  Material {Show direction and distance from at least two State
From -2 1o Y2 F. _27 pPve Roads, of ather map reference poinis)
From To Ft.
From To Ft.
14. GROUT
Depth Material Methad =
From___ O Yo 3% __Ft Portlund (ement oy
From To Ft. ! ‘
16. SCREEN: Depth Diameter StotSize M terial " ':’. e buive
G x !tnv
From___ 42 fo §7 Ft._2 __in_ .0l 0 Pve ) Nl
From To Ft. in, in. mw-lof  STe boon
From To FL. in. in. I-71
16. SAND/GRAVEL PACK: o
Depth Size Material
From__ 4D To 57 Ft. _#2 well Sand
From To Ft.

17. REMARKS:
| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTION STANDARDS, AND THAT A Cfi‘iil:ltﬂs RECORD HAS BEEN PROVIDED TO THE WELL OWNER.
SR GFFICE USE ONLY . 77 g 3 -/6-0/

Quad No. SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE
Submit original to Division of Water Quality, Groundwater Section within 30 days

0.




1 0G OF BORING NO. MW-10A

) - 1Ok

Sheet 1 of 1

Env

“§ . . ' PROJECT: McGuire Nuciear Station -
PROJECT NO: 1264-00-715 WATERLEVEL: Approximately 48° BLS at
PROJECT LOCATION: Charlotte, NC TOB
DATE COMPLETED: 1/16/01 GROUND SURFACE ELEV&‘I;OS;E Not Measured
ONTRAC : .
DRILLING C TOR: S&ME, Inc. {Cert. #1209} WEATHER: Sunny, caol
DRILLER: Costello LOGGED BY: M. O'Connell
DRILLING METHOD: Hollow Stem Augers e n
SAMPLING METHOD: Split Spoon
© - —- This lag is part of the report prepared for the named project and should be
ﬁ = = - - € — read together with that report for complete interpretation. This summary
§ L] g € = (5] applies only at the lacation of this boring and at the time of drilling.
z dlax 2= 8 & 5 T 8 é Subsurface conditions may differ at other locations and may change at this
w E g § ® | < E = g . location with the passage of time, The data presented is a simpfification of
2 g ® b =l actual conditions encountered.
é 3 a2 5 3 [=] o9
S @ - @
DESCRIPTION REMARKS
0 : :
! . £iit - danse, red, slightly micaceous, clayey silty fine to medium
T 34 3 . 5 SAND
5
2| .8 15 - 4
: 10+
3§18 19 N 5:
1 2 Saprolite - medium dense, red, tan and black, sity fine to
raRY 20 - medium SAND
20+ .
1 .
1.5 1 .
§ 3 . 25
g | 1.5 19 ] -
A Frmfd e s o e e o i e e e
7118 16 1 ] .
354 Saprofite - medium dense, tan, red, black and white,
b N 35 micaceous, silty fine to medium SAND
8| 4.5 1 K
z 40 o e - - ———— - —
t “ S
1 N ":*] Medium dense white, tan and black, micaceaus fine to medium
9] 1.5 1l . s SANO
45 e — - —— ot o e o e e e o e e
slia] i I ! 50
§ e *»1 Saproiite - medium dense, white, black and tan, micaceous fine
5 h W to medium SAND with some coarse quartz sand
& S
¥ 1] 18 5014 g5 Y
H - Pt
g Auger refosal at 57 feet.
v
§ NOTES:

LOG OF BORING MW-10A

Sheet 1 of 1




COMPLETION REPORT OF WELL No. MW-10A

Mw- \Ok

Sapralile - medium -
dense, fed, tanand ¢

black, silty fine to
medium SAND

Saprolite - medium
dense, tan, red, bia

RISER CASING
piameter: 2 inch
Type: Sch 40 14

GROUT

jntervat: 0 to 38 BLS

SEAL
Type: Bentonite

FILTERPACK
Type: #2 Well Sand
interval:

Type: portland Cement

. PROJECT: McGuire Nuclear Station ) :
. PROJECT NO: 1264-00-715 WATER LEVEL Approximately 48 BLS at
iy PROJECT LOCATION: Charlotte, NC TOB
LATITUDE: N 35° 2§
. GRILLING CONTRACTOR:  S&ME, Inc. (Cert. #1209) LONGITUDE: W 80° 56.5
ORILLING METHOD: Hollow Stem Augers . TOP OF CASING ELEVATION:  Not Measured
OATE COMPLETED: 1/16/01 DATUM:
LOGGED BY: M. o'Connell
STRATA
3 WELL |z |8 §
Ly i < -
oescarnon | § z | peTals | g2 § | 3¢ \WELL CONSTRUCTION DETAILS
i - |3
PROTECTIVE CAS!NG
000 { GS Diameter: 4inch
Fii - gense, red, N Type: Above Ground Steel Casing
slightly micaceous, jmerval: 24" ALS to 12" BLS
clayey simgﬁm to

C
nterval: 2" ABS to 42' BLS

intervat: 38’ BLStO 40'BLS

40° BLS to 57 BLS

Sheet 1 of 1

and white, micaceous, .
silty fine to mediumt | SCREEN
SAND 3 Diameter: 2 inch
Type: Sch 40 PVC, 0.01 Siot
Medium danse white, mterva: 42° BLSto 57'BLS
tan and biack, :
micaceous fine to
LEGEND
! FILTER PACK ALS  ABOVE LAND SURFACE
.| saprolits - medium GLS BELOWLAND SURFACE
B dome,vete bk | B sevron™ Too TOROr A ce
= fine to mediym SAND - CEMENT GROUT O BENTONITE SEAL
§ wm;u’;,&"m,ﬁﬁ"‘ CUTTINGS / BACKFILL 80C BAgE OF gursg CASING
3 § STATIC WATER LEVEL - ;&?JMSQE%%REEN
-] Auger refusal at 57 TOTAL DEFTH
§ : T WATER LEVEL AT TOB 55  CEMENTGROUT
8
3
q COMPLETION REPORT OF
E WELL No. MW-10A
§ e . Sheet 1 of L
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MONITORING WELL INSTALLATION RECORD

JOB NAME: MNS LANDFILL

locking cap— >

security plug

.

well stickup

concrete collar >

gfout—————~——>

well casing———

gea ] ——m——————

436" depth of gravel pack—?>

gravel pack—————>1

screen————"T"

3\
NANA

11/
1177

R —
protective casing—mm—>

V SN NS

VvV~

[ ~~

m]mmmm]////////

New # MW-5

]
<—m—w—depth of seal 41.0

<——depth of seal 43.0°

—depth of screen A46.0°

w5
I

——gEg'depth of well

. ——depth of screen

3 W

threaded cap—

60.0'

562:5! depth of gravel pack —>

. P depth of boring b2.5°

M"—_’MW

E INSTALLED: 1-! 6-92

SPECTOR:

J Meaders

DUKE POWER COMPANY

GEOTECHNICAL CENTER et

MONITORING WELL

NUMBER Nw-5



sspinner
Text Box
New # MW-5


S MW-5

H‘Dvmu muw -~ l)
P ..'.'«z'.ammm’wf LB Yeharma . - FOR OFFICE USE ONLY
- DIVISION OF ENVIRONMENTAL MANAGEMENTY - GROUNDWATER BECTION
£.0. BOX 27687 ~ RALEIGHN.C. 27811, PHONE (919) 7336083 Quad. No. Seorial No.
’ : Lat. Long. Pc.
v Minor Basin ‘
* WELL CONSTRUCTION RECORD Basin Code
MM Header Ent GW~1 Ent._.

ING CONTRACTOR __DUKE POMER COHPANY e
STATE WELL CONSTRUCTION

DRILLER REGISTRATION NUMBER 921 PERMIT NUMBER: 33-1105 -wm=0783

1. WELL LOCA‘ﬁON: (Show sketch of tha lgcation balow)

Nearest Tawn: CORNELIUS N.C. County: __MECKLENBURG
Death DRILLING LOG
(Road, Community, or Subdivision and Lot No.) e
From Ta Formation Dascription
2. OWNER __DUKE POWER COMPARY
ADDRESS p.0. 80X 1006
[Brast or Route, No.) s
CHARLOTTE e, 28201 — & AT €0 el
City or Town State Py T — _TEST BoRING Flece 2
3. OATE DRILLED _1:Y=92 _ USE OF WELL Mot ToRING e L U |NSTALLATION
4 TOTAL DEPTH @B 5’ CUTTINGS COLLECTED Clyes BNo oo _FeolD .
5. DOES WELL REPLACE EXISTING weLL? O ves X No : W———
6. STATIC WATER LEVEL: SL.V___ ¢T. [l abova TOP OF CASING, - W -

- below..
TOP OF GASING 1S -0 _FT. A D eloN D SURFACE.

7. YiELD (gpm): _M|R___ METHOD OF TEST nila

g. WATER ZONES (depth). A
9. .\INATION: e NJA __ amount NlA
NG
10, 3ING: Wall Thickness It additional space is neadad use back of form.
Depth g4.0'  Diameter of WaightlFt. Material
24 L QCATIO H
From £2.0  To Ar€& . SEHAS A (Shaw dirsction and distance from at least IWo state Roads
Erom %o Ft or ather map ralerence points)
From To Ft. S
/
1. GROUT: Q(\\,Q -5
i Dapth Material Method
t

From £.0O 70 4.0 FL lﬁ%am Yo
From To Ft

2. SCREEN:

Depth Diamater Siot Size  Malerial
L} ) .l

rom _Ho.0 To 000 Fr._Z_ in_.010 in Py
Fram To FL. in., in.
From To o in. o

3, GRAVEL PACK:

Depth Sizsz . Matarial
i 9 [ B
com 43k ToLZ.S FLESz.01%  _ SelD

From To Ft.
:.a.<s: BenTorre Seal 410’ =436

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

STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. .
[T
sicNafURE’OF CONTRACTOR OR AGENT DATE

w-{ Revised 11/84 Submit original to Division of Environmental ttanagement and cooy 0 well gwaer.



mnw-5 -

(Focmec MW-1)
Form 25630 (A3:87) Fonm M=26C REVISION 2
pPAGE__ I ___OF_ L
DUKE POWER COMPANY F
CONSTRUCT ION DEPARTMENT
. PROJECT_MCGUIRE
' SOIL TEST BORING FIELD REPORT
STARTING TIME MIA
JOB NO. NlA GROUND SURFACE ELEV. 7 &b
J08 ANEACGUIRE LAND T —— HRS. DRILLING Hrs. Moving, N %_
DATE.L- e -2, WEATHERLISw WD INSPECTOR 4@_{!}3&&5— : BORING No..,“\\ﬂ',_‘____
SAMPLING sone| UD SOIL CLASSIFICATION AND REMARKS
THOE B0 0
I =
B 5
P (7]
4 — E§
g . pz
-“ — .....________.,.._.-——-—— fgﬁ
g A e
] iy I &2
— g2
T A W ol
" ——goRinG ek e éz.swgg
— &®*
N 29
@ ———
- - &
—_ CE
0 —1&x
— =k
' | —_ e
- 23
- 5 23
J I nd
o EK
- I ] E
— — &=
) 01 =%
— i
S
—1 8 8%
JU— S
— 34
— +
I (o1
TETHOD OF ADVANCING BORING DePTH

BORING TERMINATEDW
BORING erusaL___NWA POWER AUGER

HAND CHOP: W/NMUD: W/WATER

WATER 28 HR: DEPTH F\ ROTARY DR‘&.L: W/MUD: W/WATER T
DIAMOND CORE T0

WATER LOSSES
CASING SIZE LENGTH




M - 57
(Formec u -180)

locking cap

>L;===

—

MONITORING WELL INSTALLATION RECORD

JOB NAME: MNS LANDFILL

security plug > 2.0"
< well stickup .
concrete collar >
/77 A
11t/ AR NN
—
protective casing————->
/ \
/ \
) / \
grout: >5 2 New # MW-5A
well casing > \ -
/ A\
/ \ 72.0!
- o ¢<———depth of seal
seal >§ g
(. ——L——k‘g'depth of gravel pack—> | <————depth of seal T8

gravel pack

screen

91.7'

s |

R

—depth of screen 1770

depth of well

threaded cap

23.3° depth of gravel pack —>

depth of screen I

_depth of boring 13-

d’l‘E INSTALLED: 1-14-92
SPECTOR: J Meaders

l

DUKE POWER COMPANY

GEOTECHNICAL CENTER ™~

MONITORING WELL

NUMBER: Mﬁ

P —
e e e it pem—eenm


sspinner
Text Box
New # MW-5A


cowieas WAMVANSA MBS IMCIS U NA IUHAL RESCURCES AND COMMUNITY OEVELOPVENT

- ' DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
P.0. BOX 27687 - RALEIGHN.C. 27811, PHONE {310} 733-5083

WELL CONSTRUCTION RECORD

.LING' CONTRACTOR Mﬁﬂ_ﬂﬂﬂﬂwx————*’“’“
DRILLER REGISTRATION NUMBER 92] i

i ———————————

1. WELL LOCATION: (Show skatch of the location below)
CORNELIUS N.C

Nearast Town:

(Road, Community, of Subdivision and Lot No.)

Mw-SH
(fornee MW-LAY)

OR OFFICE USE ONLY
Quad. No. Serial No. .-
Lat. Long. Pc
Minor Baasin
Basin Codae
Header Ent. o e GW-1 Ent.

STATE WELL CONSTRUCTION
PERMIT NUMBER: 33-1105-wn-0 183

N -
County: MECKLENBURG ew # MW-5A
= ORLLNG LOG
From To Farmation Description

DUKE POWER COMPARY

2. OWNER
ADDRESS p.0. BOX 1006 oS ARG
~{Straet of a.
CHARLOTTE ¥t. 28201
City or Town State Zip Coda

_ DATE DRILLED A=14-9% _ USE OF WELL HModiTeiNG
roTAL DEPTH 93:8__ CUTTINGS corecten [dves & no
_ DOES WELL REPLACE EXISTING werl? [ ves o
_ QTATIC WATER LEVEL: S2.9° fT. g above TOP OF CASING,
-2 [} balow,
T0P OF CASING 1§ -0

O

FT. ABOVE LAND SURFACE.

7. YIELD (gpm} __slIA  wmeTHoD OF TEST

5. WATER ZONES (depih): NiA

9. .RiNATION: Type ____ALLA:—- Amount ’_,_AuAL-———

10€ ~ASING:
Depth Qiameler “é?'Wé‘a?é‘x?Si’ Mataﬂal
From X1 To 1R, z ScH 40 _tve
From ¥o Ft. s
From To Ft. — —
11. GROUT: .
Oepth Matarial Mathod
from £2-© __ To 72. Ft.WT B};‘!&E
From Ta Ft. .
12, SCREEN:
' Depth Diameter  Slot Size  Material
from 11T . To 9.1 _Ft Z“ in,_-ole_in Ve
From To Ft in in
From To Fl. in. in
3. GRAVEL PACK:
Depth Jeo §lz%. < Material
From 148 10 qL-8r ES A e sAaB
From To Ft.

_-___p———-"‘—-‘_—
s PREnT®n(TE <pAl. _12.0'— 24.8'

E cHED it
esT BoRiNG £
Z&zT’A o

&&gég.

A

W-5R

t additional -space is nseded use back of torm.

ATION SKET

(Show dirsction and distance ‘from at least two State Road:
or other map raference points)

Mw ~Sh

{ DO HEREBY GERTIFY THAT THIS WELL WAS CONSTR

SIGNA

jw- 1 Revised ! 1/84

£ CONTRACTOR OR AGENT
Submit ariginal to Division of Eavirenmemal iManagament and cooY to well owner.

b

UCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER.

[ —1#-9Z

DATE



sspinner
Text Box
New # MW-5A


N -5
(forener Muo-\A)

Form 26630 {A3-8T) FoRM M—-26C REV'SION 2
PAGE__\ __OF 1 _—
DLUKE POWER COMPANY -
CONSTRUCTION DEPARTMENT
PROJECT.MSGWEE
SOIL TEST BORING FIELD REPORT
STARTING TIME '
JO8 NO. M)A . A GROUND SURFACE ELEV.
J08 NAMW HRS. ORILLING LY (& HRS. MOVIRE Nia_
oaTe L=14=9F WEATHER Dl Cont INSPECTOR 2 goRING NO.. (AW ~ SR
SAMPLING eene| UD SOIL CLASSIFICATION AND REMARKS
TOOAF TR
— WA -
— A— P i T ———
I T 5 e
S ol S £,
&%
e — 4
A — R Y-
i T g¢
B — g s —
— — o8
S — —— |33
> KUGER. KRG EUSAL <3 qa.s.__....—-———%g
[ M 2
N — . i T 33.3 %‘2
- A%
0 — - 5z
—_ —— E
- — ]
— ad
_ ——— — e
93
S "3
—_ Eg‘é
R I I I 8
- z®
— SN {-1=
T A —— 55
— — E—
f= 24
PR e ———— ﬂe
i — Iy 5
—— T T~} 2k
e S 38
E===ck ' :
| I —
i [0 T .
BORING TERMINATED 35 KETHOD OF ADVANCING BORING | DEPTH
BORING REFUSA 3 POWER AUGER o TR33
WATER TOB DEPTH - HAND CHOR: W/MUD: W/WATER 10
31122 f; :SR ésDEFT H ROTARY DRILL: W/MUD: W/WATER 10
W G SIZE OIAMOND CORE 10




Mw-le
(foemer MN-29)

MONITORING WELL INSTALLATION RECORD

JOB NAME: MNS LANDFILL

e
locking cap >F;
security plug > .
< .well stickup —
concrete collar >
11/ AR
1117 AR AN
]
protective casing—-————f—>/
/
/
grout—~—-———~>/
T / New # MW-6

well casing—————"

l\\\'/

e ]l ————e———

(BHTEaN

LTV depth of gravel pack—>

t44 l

gravel pack———

SCreen—————>

e | FRBMEGER | < <~ 2 2 2

14,2
¢———depth of seal ——

¢—w—depth of seal _16.7'

i_——————depth of screen —la:3-

- 1
—depth of screen —21£L

_33:%' 4epth of well

threaded cap—

i
TN depth of gravel pack —>

%

t Q‘PECTOR :

E INSTALLED: _2-21-92

J Meaders

T .

DUKE POWER COMPA

4
<——depth of boring ~35:2.

W

MONITORING WELL

GEOTECHNICAL CENTER ™~ NUMBER: 0\~ (0_



sspinner
Text Box
New # MW-6


| MW o
v Erocmer v -2

Gearo o funiiaa UEPARTMENT OF NATURAL RESOURCES ANO COMMINITY OEVELOPMENT FOR OFFICE USE ONLY
- ommormmnm&mm-mmmmﬂ
P.O. BOX 27687 - RALEIGHK.C. 27811, PHONE (@19) 7335083 Quad No.———o oo .. Serial No.
Lat. Long. Poc.
) . | Minor Basin
WELL CONSTRUCTION RECORD Basin Code
S = Header Ent GW-1 Ent.
.LING CONTRACTOR

STATE WELL CONSTRUCTION }
DRILLER REGISTRATION NUMBER 421 PERMIT NUMBER: 23-1 105~-wm-07835

MMMNGW # MW-G

{. WELL LOCATION: (Show sketch of the location balow)

Nearast Town: CORNELIUS N.C, ] County: MECKL ENBURG
= — Depth ORILLING LOG
{Road, Community, or Subdivision and Lot No.) From To F"“""”“""‘""'om ation Description

2. OWNER DUKE POWER COMPAWY

ADDRESS _P:0. BOX 1006 - — :
' Whaeror Rypia Nod 58201 . e A rciED !E%'

CHARLOTTE —
. City or Town State Zip Code R s .
3. DATE DRILLED 2-81-9C  USE OF WELL Mot ToRing Lt t
4. TOTAL DEPTH _3.5: 5 GUTTINGS COLLECTED. L L R — _¥ecoRD.
5. DOES WELL REPLACE EXiSTING weLL? (J ves B no .
6. STATIC WATER LEVEL: 25:4 __ FT. § above TOF OF CASING, - ©

B below,,
TOP OF CASING IS_Z:_‘Q__- ET. ABOVE LAND SURFACE.

7. vieLo (omx N {A&  METHOD OF TEST nA
8. WATER ZONES (depth): wAfr

9..ammouz Type . NIA  Amount ria

{ =
10.°JASING: wall Thickness f additional space is nesded use back of form.
Depth Oiameter or Weight/Ft. Material -
. 3 Al A
i From 220 _To 44 _rm_Z Sch 42 Yve {Show direction and distance from at teast wo State Road:
Erom to £t or other map referance points)
From Yo Ft.
-1. GROUT:

Depth Material Method mw P (ﬂ
fom .0 TolE 2 Ft.&ﬁ%ﬁaw i

From Teo Ft.
2. SCREEN:
Depth Diameter  Slot Size  Material
From ‘q'q‘ To_33<% Ft. A n._.ofe in ve
From Ta Ft. in. i
From To FL in. _..in.

3. GRAVEL PACK:

Oenth Size Material
ES .04
from_ L& 1 _ToBS=5  Frucs 3.5 SpmD ‘
rom To F1. )
4 KS: DM T YO - AR L
Tl

{ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 16 NCAC 2C. WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 2(~92
2t

SIGNATURE OF CONTRACTOR OR AGENT DATE

sW- 1 Revisea 11/84 Submut original {0 Division of Eavironmenial Management and cooy 'o well owner.
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mw- e

('F@(‘\Y\u- Y \w- 3,)
Form 25630 (R3-87) FORM M—26C REVISION 2
paGeE_L__oF !
DUKE POWER COMPANY
CONSTRUCT!ON DEPARTMENT
PROJECT Fiu-
SOIL TEST BORING FIELD REPORT
' STARTING TIME NIA
0B NO. nNis R GROUND SURFACE ELEV. .
JOB NAMEW HRS. ORILLI HRS. MOVING
one_z__z_f_z.?ﬁi:——wmuzaﬁ_ﬁ-__ﬂ{‘_‘?— inspecTOR 42 s _somngho.. IW-lo— |
SAMPLING T eome| up S01L CLASSIFICATION AND REMARKS
_..JEEMM_ o : —
) — ¥ 2 Tarer . MO _SPT TALEN
. N T 35 L
P RN v 7 Iaygy, [INE SAnPY Sl
o i W L — 4 g,
— I —— -3
|| — g2
|| — 8
T le s I NA AR A€ 7P _SlL Ty [ 8
i ° =
J— F4 4
4™
. - g
K{Z1ds AR Lafd pr AN 7eA, Sit E7 e .SA . 5;
- 4
— —~10 8
I I S g "
I A 32
& [ £has TRy d[d:_ o st Ban [ ST BEN, (A, sre7q, FIN 52 5 2_?.
ox
— 3%
i . w
¥ |5 245 Nia | s laifa) s BEn) | ygelsH z2ns, Aich, SieTy Eile [MEC- 23
211 ga0b. B
TR SIS —ey Bhaand (7]
§E
— -
& [plz4s | kinioe Akl o g n yor] yeesd , (M ZiiTy, Bl e mMeD. 380 Eg
. . @®
—_— —— Ed
— o
DD e I I [ 4~]
A2 13 1 5 e E] oLivE ‘cA L. 75 NE D \&T
2761 1 1 1 ze
_...—r___ — AN G W!NAT@EJ&—}T’”__ 30
: +
— E—
o s r———
BORING TERMINATED 2s-.5 WETHOD OF ADVANCING BORING DEPTH
BORING REFUSAL_______M POWER AUGER 610358 [
WATER TOB DEPTH 2 HAND CHOP: W/MUD: W/WATER 10
m;g: ﬁ:; :sR ErsDEPTH 234 ROTARY DRILL: W/MUD: W/WATER 10
CASING SIZE LENGTH DIAMOND CORE ] 70




MW -
(E%NTYuq~ Pnu3f21>

MONITORING WELL INSTALLATION RECORD

JOB NAME: MNS LANDFILL

27.0
depth of gravel pack—>

¢———depth of seal —

s
security plug > '
< well stickup —=d—
concrete collar >
/17 \\\
117/ A\
B
protective casingq———>
/ \
1R
grout—-—-—-——————>§ : New # MW-6A
well casing——>| |
/ \
/ \
|| |4 <———depth of seal -25-0-
sealv—————u——>% g
g # 27.90!

s |

depth of screen 31.3°

gravel pack———»—————>§

s creen—————t>
45.3" i HH 45.3"
depth of well > <{——depth of screen ——

threaded cap—

<——depth of boring A28

47.5' depth of gravel pack -2 -

Qrs INSTALLED: _2-20-92
SPECTOR: J Meaders GEOTECHNICAL CENTER ~~ ‘NUMBER: m\.y(gﬁ

\

e an——

DUKE POWER COMPANY MONITORING WELL
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Mw ~ofy
(Focmee M - R)

RUNTH CANOUNA DEPARTHENT OF HATURAL REGOURCES AND COMMUNITY DEVELOPMENT

OIVISION OF ENVIFONMENTAL MANAGEMENT ~ GROUNOWATER SECTION FOR OFFICE USE ONLY
£.0. HOX 27687 —~ AALEIGHN.C. 27811, PHONE (019) 733-6083 Quad. No. Serial No. ____
Lat. Long, Pe
Minor Basin
WELL CONSTRUCTION RECORD Basin Coda
P SR SRR S L e m‘d.r E_f‘. GW"' Eﬂt.....

‘LlNG CONTRACTOR

STATE WELL CONSTRUCTION

DRILLER REGISTRATION NUMééR 921 PERMIT NUMBER: 53-1105-wm-07835
; New # MW-6A
1. WELL LOCATION: (Show skeich of the location below)
Nearest Tawn; CORNELJUS N.C, County: _ MECKLENBURG
Dspth DRILLING LOG
(Road, Community, or Subdivision and Lot No.) e
From To Formation Description
2. OWNER __DUKE POWER COMPANY - ;
AppRess _P.0. BOX 1006 . -
{Straet or Aquta No.)
CHARLOTTE W% - 28201 — . SEEATACHED SoiLS TesT
Cily or Town Stata Zip Code = ZLo PT 44
LA TN

3, DATE DRILLED 2=2S=92  yse of wert MontTelide  —
4. TOTAL DEPTH _41-5 _ curtivgs cottecten (Jves (Mo
5. DOES WELL REPLACE EXiSTING wWeLL? [ ves & no
6. STATIC WATER LEVEL: _2(o.©@_ FT. (] above TOP OF CASING,
below..,
TOP OF CASING 18 . Za O, FT. ABOVE LAND SURFAGE.

Mw- oA

7. viewo em: _ NUA meTHOD oF TEST s
8. WATER ZONES (depth): A
9, .RINATION: oo _NIA __ Amount sla

[
10.°GASING:

Wall Thicknass If additional spacs is ngadad use back of lorm,
Oepth Diameter or Weight/Ft. Material
. ¥ LOCATION SKETCH
¢ FromX& To R3F_2 x40 _dC. (Show diraction and distance from at least two State Roads
From %o Ft or othar map refarence points)
From To Ft. .
11, GROUT:
Oepth Material Method mw« b
\ .
from 3.0 _ To 250 F:.%MT Pum?P
From To Ft.
12. SCREEN:
Depih Diameter Slot Size  Matarial
From 23  To 45.3 Ft_2” in_.gte_in _4E
From To Fi. in. in.
From Te Fi. in. in.
13, GRAVEL PACK:
‘Deapth _ £ %lz.aa 4 Material
From 220 1o 475 Fru¢ =3.3 SAND

256 —Z7.0

rom To Fl.,
4.3‘5: BEVTONITE &/ L

e

| DO HEREBY CERTIEY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANGE WITH 15 NCAC 2C. WELL CONSTRUCTION

STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PZV!O@ TO IZ WELL OWNER.
SIGNATUI CONTRACTOR OR AGENT

Submit original 10 Division of Environmental Manaaement and rone *n well awnar

SW-t Rewséd 11/84

2-20-92Z

DATE
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('(:Wer mw - R)

Form 25630 RI-ET) [Form_m-26c REVISION 2
PAGE_ L OF ¢
DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT
. PROJECTMGQUIRE
‘ SOIL TEST BORING FIELD REPORT
, STARTING TIME o \A
sosno.__MIA GROUND SURFACE e:.sv.___lZJNﬁdv _
108 NANE_ 2@ RE  CANDERLS HRS, DRILLING s, mowing NEW # MW-6A
one___z,-:‘_z_";:ﬁ—i—————wu'msk “C. mswscron_ﬁrz\.dﬁmsaoamem_ WP
SIPLRG | sous | UD SOIL CLASSIFICATION AND REMARKS
"1 Ieemeepmel o — ,
|l 1 L onTIC 4.4
. — o CamdLES TAKSN AS Sibunl RELoWL:
e ] R Y . g,
: - g2
— 92
— S B ®
, B ' 8¢
o A AR [ 1E=eP Siiow__AlIcR, El 52
~ — I S
’ e a4
s s - 52
winlic ol A I D oot TN, 7eA . gL T Pt
i = el med eAND. Eg
® H et =
7 N 2
1, 1]
5 [ Zoc uauplatly — STeen — TWics, ST, 2;
[N SN g ) o E
3 _ 2&
—_ I gg
4
y [EEE A JRld 5 1T |<x sea[Repoisll JEL, [ich, FNE PRI [
_ GILT ! . o
S &%
- - . —] %
0 ' 5
3lG 3o 5t Nk N :%“__ JEsH BEN: tgggq Mich |, STy, 27 )
— [ |meD: SamD kg
— &k
Q r
— ] —1%2
e IR E R 2 7 I (TR (34
_— G
— ] +
I B1Fe <Lk L dp o Sve vELow MICA & ey st
BORING TER;M;‘&TED‘ &£ 7-4 ‘ HOD O ADVANCING BORING . DEPTH
BORING REFUSA =5 | power AuGER oA 7S]
. WATER T08 DEPTH 4'3 | HAND CHOP: W/MUD: W/WATER T0
m:: i“; :s’*éSDEPT" A- | ROTARY DRILL: W/MUD: W/WATER 0
| casmo size LENGTH ; DIAMOND CORE o |
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M-l
(former Mo~ )

Form 28630 (R3-87) FORM M--26C REVISION 2
PAGE__.%-...OF,___%,.
DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT
. PROJECTIASGIRE b2
SOIL TEST BORING FIELD REPORT
STARTING TIME
JO8 NO Ml I GROUND SURFACE asv.___:mz_.
08B MMW HRS. DRILLING HRS. MOVING |
oate A=2o 4 % WEATHER DL mspecmaM BORING NO.. lai
'—_”_’__——-—_"M s " . X
SA...M-.ZLLN-G-"—""""‘ scaLt | UD SOlL CLASSIF‘CATION AND REMARKS '
! [ST5 o1 4o
j — : ——-—-_-‘__'__-__———-“"——-.—' T i)
McuccEant T{Eiﬂéﬁ A ‘ ) A éa
. - L_— — L
o la7.C |2t [ |83] — DK, auiue Mica, STy, FING | MEL. SAND. 9-2
: ~ T —aveez wers o8
o f— smsspmmmmsneirnt :
] g2
— 4™
- i
— I
] ] — 23
- iy — 52
—_ /,.—-—————-—‘—"’/ Y
@ - — 3
o - I ——— E]
w — — 53
S D — 2=
i mﬂ
1 - —— Wi
65 e 2%
po— s} g-l
- I - ,_._////"*” nE
| — £%
o £
70 §§
— — b Ed
] — 50
I - () 1
- [«
A kot 74 »]
| — gd
1 L'7"’ Z®
. s
s R Ve
— ] +
— L..i 30 ..[:
G TERMINATED g4 — WL HETHOD OF AGVANCING BORING 1
BORING RsrusAL___W POWER AUGER
. WATER TOB DEFTH 263 | HAND CHOP: W/HUD: W/WATER
‘ WATER 24 HR: DEPTH z4.2 ROTARY DRILL: W/MUD: W/WATER
WATER LOSSES DIAMOND CORE
CASING SIZE

New # MW-7


sspinner
Text Box
New # MW-7


Mw -1
(.‘Fli(\’nu mw -%)

MONITORING WELL INSTALLATION RECORD

JOB NAME: MNS LANDFILL

locking cap— >
security plug >
< well stickup 2.0
’ concrete collar >
e AR
171/ AR RN
L .
protective cas i ng———=?
/ \
/ \
; \
© grout—m 2 \
| / \ New # MW-7
well casing———> \
R
— | ¢ ——depth of seal 5.5
seal —————% é
(g _12.0% depth of gravel pack—>— | <————depth of seal 2.0
< _depth of screen 20.4'
gravel pack—-—-—-——-——-—>§ ~|
screenw-i% -
—3b4.4' depth of well > < —depth of screen b
threaded cap— > i
35 . S t §§§31:::::::::1: 35 . 5
depth of gravel pack —> <——depth of boring
MONITORING WELL

wa INSTALLED: 2 13732 DUKE POWER COMPANY
s

PECTOR: J Meaders GEOTECHNICAL CENTER o~ NUMBER: ﬁ\\ﬁ’j

|



sspinner
Text Box
New # MW-7


mw-1
(former w0 -2)

M‘W OEVELOPMENT FOR OFFICE USE ONLY
. DIVISION OF ENVIRONNENTAL MANAGEMENT - GROUNDWATER SEGTION
P.O. BOX 27087 ~ RALEIGHN.C. 57814, PHONE {010) 733-6083 Quad. No. Serial NO. .
. Lat tong. . Pe.
) Minor Basin
WELL CONSTRUCTION RECORD Basin Code
e = Header Ent._. GW-1 Ent.
ING CONTRACTOR Wﬂy——————"
‘ N , STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER 921 PERMIT NUMBER: 59-1105~wm-0785
______d__W : New # MW-7
1. WELL LOGATION: (Show sketch of the lgcation below)
Nearest Town: CORNELIUS N.C. County: MECKLENBURG
: Depth DRILLING LOG
(Road, Community, of Subdivigion and Lot No.) £ — e i
rom To Formation Description

2. OWNER DUKE POWER COMPANY
ADDRESS p.O. BOX 1006

CHARLOTTE tSweet o Aquig No-» 75201 — LTACHED Seil®
City or Town State Zip Code . o RINE RT e

3. OATE DRILLED ~2=\E=S & USE OF WELL. Mo HRANE | oo ALLATI,

o TOTAL DEPTH _35.S_  CUTTINGS COLLECTED CJyes N0 —

5. DOES WELL REPLACE EXISTING WELL? [ ves @ no

6. STATIC WATER LEVEL: 2715 ¢T. O above TOP OF GASING.
TOP OF GASING 1§ —2- O L FT. ABL Y™ D SURFACE.

7. vigLo (gomk: —M{A  METHOD OF TEST N

5. WATER ZONES (depth): N{A

a. :.umnom: Type Nl Amount ,_,____AL\&.-———-
i

10. ~+SING: wall Thickngss 1t additional ‘spacs is needed use back of form.

 Material
Qepth Diam:!er or Weight/Ft oc ATIQN SKETCH
From .."!.Z:.Q_-To _ZS’.;&_.FL._Z._— Subhds __2!5'-— {Show direction and gistance rom at least two State Hoads.

nw - |

or other map reference points})

From . %o Ft [ RS

From To Ft. PSS

1. GROUT: . .
. ' Depth Material Method . N\N - 1
Erom _M.0 __ To 1S.5 FL %&JT Hme

From To, Fl. . FR—

2. SCREEN:

' Depth Diamster Slot Size  Material

com _20-% 10 344 F_27 in_cele_in pve
Feam To Ft. in, in.
From To Ft. : in, in.

3. GRAVEL PACK:

Depth £s fiz‘g‘q_ ‘ Ma_teria!

fFram _Jj_;_Q...To_&if_ Er G : 3.5 __5amP '
From To Fi ;

. refs: — BENTONITE SEAL 5.5 = 1T.C"
e

N | DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIOED TO THE WELL OWNER.

C. WELL CONSTRUCTION

7-13-92

SIGNAT FICONTRACTOR OR AGENT DATE

Submit onginat to Division ot Enviconmental Managemsnt and coov D well owner

iW-1 Revised 11/84
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Mnw -1
(former  mMw - 5)

Form 25630 {R3-87) [?ORM mM--26C REVISION 2
PAGE_L__OF_L
DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT
PROJECT (2 |
@ SOIL TEST BORING FIELD REPORT
. A STARTING TIME —— IA
108 NO oA . GROUND SURFACE ELEV.
Jo8 NAME__ I SGUIRE CAND Bl HRS. DRILLING __IX_&A_Has. MOVING
S N s I weATHERTRC. MILD  mspecTOR ALl BORING N0, TAW -1 —
SAM:UNG scate | UD SO1L CLASSIFICATION AND REMARKS )
"0 TE eret e _UNTIC 355,
» [ [RE RN — e WA, ST, T P TS T —
— &g
— £z
o Ak - TREBR o CED . A SILTy, CLAYEY, FIdE] AEDII™ gg
— <A D, ’ &
— 82
. the
- o8
¥ PR HeS UL L ZoRc A 13RI, LY, e San0y S\CT {&%
xX
— P
e = :
; Q
(T A A2, Siaad TR, FINE sivey SILT. B
° _—
. — 2z
| e Qul
¥ [FA T ) H[E 75 || SRnisH yde= LA, Siely, [EIME[r4EC §§
— AlD =
_ 78
— €3
— : 18:
g (G HR W PINER SIS R Elleu) A, STy e et_|z2
L (SampD &6
— La
— 3o
— 5
Se AL 4 153135 §?
37.0 - zZ®
— 7

er—— L ETOD OF ADVANCING BORING | DEPTH

BORING azrusu____g%l%___———————‘“‘ POWER AUGER 010 ES

WATER TOB DEPTH_—2 22 | HAND CHOP: W/MUD: W/WATER 10
WATER 24 HR: DEPTH : ROTARY DRILL: W/MUD: W/WATER 10

WATER LOSSES ‘
CASING SIZE DIAMOND CORE 10

New # MW-7A


sspinner
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New # MW-7A


MwW-1h -
(Former 1w - 5R)

MONITORING WELL INSTALLATION RECORD

JOB NAME: MNS LANDFILL

st

- locking cap >

security plug

~well stickup —2{—

concrete collar >
///
/177
—1
protective. casing >
. /
/
/
grout >/
. * N /
well casing ->
seal

. 3880 depth of gravel pack—>

gravel pack

. gcreen

" 1
v

56. 1

;| e ] < ~

<————depth of seal 38

AR NN
AR
\
\
\
\ New # MW-7A
\
\
\
\ 35,2"
Egtt-———————depth of seal -
&

42.1"

HIE A N

depth of screen

56.1°

depth of screen

depth of well

threaded cap

523" depth of gravél pack —>L

2-12-92

I

“E INSTALLED:
| WWSPECTOR: J Meaders

DUKE POWER COMPANY

GEOTECHNICAL CENTER -

depth of boring —Z.2-

MONITORING WELL

NUMBER : X})ﬁﬂ::l‘\

T m——
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S mw - TA
o (Formec mw -4)

e T DB
T e AR WEE AV M U TATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNOWATER SECTION
P.0. BOX 27687 - RALEIGHN.C. 27811, PHONE (910) 7336062 Quad. No. Serial No. ..
Lat. Lang. PC..
Minor Basin
WELL CONSTRUCTION RECORD Basin Cade
= Hsader Ent GW~1 Ent. .
ING CONTRACTOR
’,' STATE WELL CONS__TRUCTTON
ORILLER REGISTRATION NUMBER 921 PERMIT NUMBER: 33-1 195'wm~QZ§i
1. WELL LOCATION: (Show sketch of the localion below) New # MW'7A
Nearest Town: CORNELIUS N,C, : County: MECKLENBURG
(Road. © Saodl Depth DRILLING LOG
oad, Community, of vision and Lot No.} From To Fonmatlion Description

2. OWNER __ DUKE POWER COMPANY

aopRess _P-0. BOX moe“ N
§f35 ar 0. .
CHARLOTTE PR 28201 C _see ATIAcAEQ Soit TE3

: City or Town State Zip C0ds e M&m—dﬂ
 DATE DRILLED —22M =%  uyse OF weLL Mowt \ToR S & et e Arren) Roe
TOTAL DEPTH _61.9___ CUTTINGS COLLECTED [lves Bno
_ DOES WELL REPLACE EXISTING weLL? (1 ves Ll Mo
_STATIC WATER LEVEL: 2R3 FT. B-above TOP OF CASING,

TOP OF CASING I8 & e _rr. ABUEYRND SURFACE.

7. viELD (gomk M A METHOD OF TEST N 1A

8. WATER ZONES (depth): M A

9 (.tNAT|ON: Type ____bl_.sﬁ___ Amount N sf‘

'6 .. -SING: wall Thickness It additional space is needed use back of form.

Depth Diametgr or Weight/FL. Materiat
2.0 42.1 . sige _TUC LOCATION SKETCH. :
; From el To AR 2 {(Show direction and distance from at least two State Aoads,
or other map reference points)

From %o F P )
mw - 1R

Mmw- 1A

ot W

From To Fi.

1. GROUT:

! Depth Malsrial Method
From ©0:0. to. 252 F1. camenT MBeupane Pava®

From To Ft.

2. SCREEN:
Depth Diameter Slot Size  Material

from 421 10 G-l F._2Y _in.olo_in v
Feom To Ft. in, n. S
From To Ftl. in. e i

3. GRAVEL PACK:

Depth Size Material
ES it

From 386 To 819 Fruc:3:5 Sanb

rom To Ft.,
ReWmh re SEAL. 362~ L6

i. RE :
"
| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS AECORD HAS BEEN PRQVIDED To THE WELL OWNER. Z ¢ 2)? z

i

! SONATURE OF BONTRACTOR OR AGENT DATE

iW-t Reviseg 11/84 submut original to Oivision ot Envirgamental Management and copy 10 well owner.
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MW - 1A

((-OW ) -5f)
s §
Form 25630 (R3-87) [ rorm _m-26¢ REVISION 2
PAGE__l___OF z __
DUKE POWER COMPANY
CONSTRUC’“ON DEPARTMENT
. . PROJECTMSGLIRE
SOIL TEST BORING FIELD REPORT
STARTING TIME M|
JOB NO. NIA CROUND SURFACE ELEV. — 122040 i A vy
108 NAME_DACGUIRE. LAND FlLe HRS. DRULLING HRS. MOV = " -TA
nm»:_;_:_u;ﬁz_--wmusaﬁg.-mw mspecror A gorinano. TOW 2 1T
SAMPLING seae| LD -SOIL CLASSIFICATION AND REMARKS

'Mﬁ{_ﬁﬁ-‘ﬁ_
0t TioTe s GUT_ TAESt _UNTIC 754t
5 j:ag;a] F XA Sﬂggg Eﬂguﬁ

S_A-M&L &

L1

RES | PAZE FED, M, CCATEY, SIETy, EnE

1A Telal HB-s
— eI SAMD. g
— &
I g2
$IZ 198 (g lnil4 m%_\’; L@gQAzL FES_MICA., CLAYEY, SILTY, FIRE, gg
. MEDW  GAND. T i §=
— ' 3
${5 a8 [Nh] SR s - "'W"” ek, siLTy ENEL IS
_ PAED U SAND i i =

x[413.8 A | N TR BRew N, MICA, Sitly, EINE/ieDIwM

SAMD

W[ Bz N AR

0.0, SPLIT BARREL SAMPLER WITH 140 POUND HAMMER FAL

ENETRATION RESISTANCE 15 SUM OF BLOWS FO

re VSIS H- RPN, JWHicA, ERTE SANDy SIC].
Py PERAEIE NT3ZPY H_gens, ml i
—_ &
— 184
¢ T TR LR Ak (A3, STEen G BRowal , [ E %
gl g
— +
A RSN TG Roounl, WA, ENE SANDY 9
e TERMINATED =T HETHOD OF ADVANCING BORING DEPTH
BORING REFUSA -4 | POWER AUGER o105
. WATER TOB oepm_______._z_%—’% HAND CHOP: W/MUD: W/WATER 0
{ x:;:g fa;:ésoepﬂ" .A: ROTARY DRILL: W/MUD: W/WATER T0
| CASING SIZE LENGTH_NIA e DIAMOND CORE A o



sspinner
Text Box
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MW =R

(’F\s(‘ mer MW - % ﬁ)
Form 25630 (R387) | Form_m-26C REVISION 2
PAGE__ < __0OF -
DUKE POWER COMPANY
CONSTRUCT Igg DEPARTMENT
pROJECT.MEGW
SOIL TEST BORING FIELD REPORT
STARTING TIME (&
JoB No.__’____}:\_jér,,__,_._—-———-——-' GROUND SURFACE ea.sv.____j[m__—_:
108 NAMESASGY LS LanDEILL uRs, DRILLING _ ol | HRS. MOVING
pare 2 ==t WEATHERD-C-MULD. wspecror Jual oot BORING NO.. -1
— SAMPLING scaLE 1 uD SOIL CLASSIFICATION AND REMARKS
BT [ AR E 08 140
- E——
X 4 Tie 1) lag wm‘retauGE,. MICh, alblv, ZINE [ AMEDIUM,
Lle v SAND . 2
_ -3
I - =}
et e e T Ve, ik, SIE w|5E
-0 — < APD: ' %5
e
- ]
ey AT [[e 130 s cA 1 ng;
577 ° SAMD «
— 4—%&:—‘:&%
— A&k SELUSALE St 43
‘QO u'-t
el - SE
— §§
— @
: . WE
i o
45 <
— =
wos i3
P 2 e
Ea
1 §;'-'
o - 25
—_ La
—_— &°
— e
- e
- 8;
e 28
— "'"______.,_—————-——-"“‘”—‘/‘/ &
0 .
SORING TERMINATED =T JIETHOD OF ADVANCING BORING DEPTH
BORING REFUSA : : POWER AUGER o 10574
WATER TOB DEPTH : HAND CHOP: W/MUD: W/WATER _ - 10
m:gg 2 :;ESDEFTH Tl : ROTARY DRILL: W/MUD: W/WATER 10
| casing size_MT1A LENGTH DIAMOND CORE o

New # MW-8
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Mmw=-9 -

(Fomer mw -4)

MONITORING WELL INSTALLATION RECORD

JOB NAME: MNS LANDFILL

51.0'
depth of gravel pack—>

<———depth of seal S0

e e
locking cap— >;
security plug > .
< well stickup .
concrete collar >
17/ \\\
117/ AR NN
I
protective casing >
/ \
/ \
/ \
grout - >/ \
/ \
well casing > \ New # MW-8
/ A\
/ \ .
—ig | ¢<——depth of seal LIS
seal >§ é

S E

depth of screen She3

gravel pack >

screen >

threaded cap > |

~58.3' depth of well - > | :-——-—-—depth of screen £8.3°

.

depth of boring -0

-10.0' depth of gravel pack —>

ey

L

l

————

SE INSTALLED: 2-3-92 DUKE POWER COMPKNY
PECTOR: J Meaders | GEOTECHNICAL CENTER

MONITORING WELL
numBer: (NW-0
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Mw -5
(stmar ruw - 4)

P LT
DMOFW&W‘ - GROUNDWATER SECTION
£.0. BOX 27687 - RALEIGHN.C. 27811, PHONE (916) 733-8083

- .

WELL CONSTRUCTION RECORD
e -—-——-—"‘"’“““‘____._.._—-———"

‘.ING CONTRACTOR

921

AT U AR MEN Th it L. FCSOURCES AND COMMUNITY DEVELOPMENT

FOR OFFICE USE ONLY

Quad. NO. e Serigl No. ..
Lat - S——
Minor Basin
Basin Code
) Header Ent

GW-1 Ent..

STATE WELL CONSTRUCTION
PERMIT NUMBER: 33-) 105-wm-0785

DRILLER REGISTRATION NUMBER
——————— ’ _ New # MW-8

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

Nearast Town:

(Road, Community, or Subdivision and Lot No.}
2. OWNER DUKE POWER COMPANY
ADDRESS P.0. BOX 1006
{Street or Rcan% No.)
CHARLOTTE L.

City or Town
I S T

B ettt st ——

TOTAL DEPTH 9.’ CUTTINGS COLLEGTED Clves
DOES WELL REPLACE EXISTING WELL? (7 ves ™ no

STATIC WATER LEVEL: _S3.0  FT. g gb:;e TOP OF CASING,
SOV,
TOP OF CASING g ___2:© __FT. ABOVE LAND SURFACE.

28201
Stats Zip Cods

USE OF WeLL Mot ToRING
(&No.

DATE DRILLED

3.
4.
5.
6.

County: MECKLENBURG

DRILLING LOG

Deapth
[ttt buiuitnt
Formation Description

st —
From To

7. VIELD (gom) — BLIA _ METHOD OF TEST AT
8. WATER ZONES (depthk pa
9. .R!NAT!ON: Type ... b! i&____ Amount PMA
10&‘"“5““6: wall Thickness It additional space is needed use back of form.
Depth Diameter Of Weight/Ft. Material LOGATION
, From 22:© To 243 2 Sch.#s _PY%_ (show direction and distance from at least two State Roadt
From %o £t O othar map reference points)
From To Ft. JRE—— '
1. GROGT Depth Material Method mw - %
From _©:0 ro_f.&ﬁ.ﬂ-mtﬁﬁiwrg,_&ﬂ?— ‘
From Ta Fi.
12, SCREEN:
Dapth Diameter Slot Size  Material
From _ S35 To 683 ¢ 2 in_.oto in _Pue
From To Ft. in. 7,
From To FlL in 1 A——
3. GRAVEL PACK:
Depth Es :Sl’zg“q. Material
f 1 From SO ToTo .0 Ft Li: 2.5 5AVD
From To Ft, ;
. KS: PervTLp TE _SCAC. g g8 =51 G

i | 0O HEREBY GERTIFY THAT
STANDARDS. AND THAT A COPY OF THIS RECORD HAS B

SIGNATUR

3W- 1| Reviseg 11/84

CONTRACTOR CFt AGENT
Submt onginal to Division of Envirenmental Management an

s
THIS WELL WAS CONSTHLEngl’ %D IN ACCORDANCE WITH 15 NCAG 2C, WELL CONSTRUCTION

VIDER TO THE WELL OWNER. )
z2-3-92
DATE

g cooy 10 vgll ownel.
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Form 26630 (R38N [rorm_m-26¢ REVISION 2
PAGE_{ _ OF %
DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT
PROJECT MSGUIRE. LasREl!-
sOIL TEST BORING FIELD REPORT
STARTING TIME o r
JOB NO. N _ - GROUND SU feu.ev.__i_.‘ﬂ? 7. %New # MW-8
JoB NAMEW HRS. DRILLING L _urs. moving —ob/E—
pATE_f - 28-2Z WEATHER EAC. goel INSPECTOR ftd) - (Awedert BORING NO. - P
SAMFLING ___—{ soae | UD SOIL CLASSIFICATION AND REMARKS
- —E’quqﬂ_.l’"‘_o — :
PR~ €. _nd C 1C :
_ SPLES 1a
w [ TEe oAl Ao s R A RS M
I e R - 1 e
— - — &%
= o3
wlzla-c \vialy 1Al o - KEDD A, Sh = o“'ég
i e —— 2
— - = %
L - } %
e b R
FINE / coARSE < . «
L

WS

—

W@ ST, EINE[ AED. sAND:

ke P

\
K

OF BLO

D. SPLIT BARREL SAMPLER WITH 140 POUND HAMMER FA

wlZ it e [oin | il lr!

5
!
|

TANCE 1S SUM

ST BE , OAICR EHE_sandy SeiT. |

XNNN

¥ (B2 ninl it e

1L
‘\

iR

3 A AR AR = A 7 £ o

@
«
z
g
50 =
- —{k
— —'*"____,_.___.-———-———'-—“’/ @2
- N _._‘__gh
- — a
# e | sl Al s ) i, FIJE 5A00q SET- %
z®
- g
- e V1
- 1fr ] +
CAEGRAPTAN S 2 BB, Aty St GAE] ED-SA-D

e
METHOD OF ADVANCING BORING DEPTH ]
—1

1 E—
. BORING REFUSAL POWER AUGER 510709

WATER TOB DEPTH_‘____%#%':_Q'—{—'"— HAND cgqog&w/uuo; W /WATER 10
WATER 24 HR: DEPTH % 2 | ROTARY DRILL: W/MUD: W/WATER T0
} | DIAMOND CORE 10

WATER LOSSES
| crsma size_ R LENGTH ALl em
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Form 25630 (R38T) [eorm_m-26¢ REVISION 2
PAGE. Z A
DUKE POWER COMPANY i
CONSTRUCT {ON DEPARTMENT
PROJECT U SDELA
SOIL TEST BORING FIELD REPORT
[ STARTING TIME —— NiA
JOB NO. NfA GROUNDSUR ﬁﬁ ELEV.
JOB NAME.L ANDFEI— PAONITSE WIEES HRS. DRILLING HRS. MOVING
oate L= 29- 92 WEATHER 2 ¥4 \NSFECTOR -2 BORING NO.. YY\N'E
SAMPLING st | UD SOIL CLASSIFICATION AND REMARKS
, %0
PERCZSArISnL NE\ 45 TSI H e, MLCh, Veky JIETy EoniE ] AEDIT
i I Y- ~ 1k
— ) z4
e — 4
#[2 B2 A 7/ 300y 7CA_Slele, & Co_ FINE/csAS 'Qg
gl 54D ' fs
=
N I e z=
] g
¢ Bz i JIAl N b ; T A CiLTe, EE[Col %2
IS B ] e
—— [T~}
— J— §5
+ (ArLBY N/ N’.ﬂ_go B [§7) e T- B/ onlst SANG. gg
N e - - E
b3
—_ 3
gj_gez.g Zzg | v |22 | auvE oty [ tcA Ty FINE JCIplS ?,ﬁ
— Bt
— -t aE
- —éz
35._110.;2 ST 70 2 T EeouEen :%E
Jo.4 s ) 1]
— I E————0RING —r’z"‘:”":mm}ﬁa‘gﬁa yry—|
- 1 : 1Y
o
—_ —1%2
5 —| g
- —
[v] R
BORING TERMINATED ° (‘f : [__DEPTH
BORING REFUS. W POWER AUGER o TO7° ©
WATER TOB DEPTH ___,___,_._53.5————-—-"‘"""'5 HAND CHOP: W/MUD: W/WATER 10
g:;g: f;::E:SDEPTH {.(lc ROTARY Dﬁl\;\.‘. W/NMUD: W/WATER 10
CASING SIZE LENGTH 7z DIAMONO CORE 0 |

New # MW-8A
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gravel

g1.4'

—£65.0° depth of gravel pack—? i~

pack______..._-—--—>§_ ~ |

BCreen————" .> - it

<——depth of

depth of well

threaded cap—
83.2°

depth of gravel pack

lisniitn

—depth of screen BRARLE

~>—~—————<——~—depth of boring 832

seal ___GA.»Q—'-

(o rmae nnuJ.—%f*)
MONITORING WELL INSTALLATION RECORD
JOB NAME: MNS LANDFILL
“ib
locking cap— E;;;g
security plug ‘
< ~—well stickup 2.0
concrete collar B o]
/77 AN
1117/ ARRNY
L
protective casing———————->/ !
’ AN
/ \
P— A '
. grot ARREN New # MW-8A
well casing——1> \
/ \
/ \
/1 M <———depth of seal 60.00
seal_———-—-—--—>% %

? __depth of screen ~b2.4"

l‘l

:li

e m——————— T

S— a————

2-11-92

Q‘E INSTALLED:
{ SPECTOR: J Meaders

\

DUKE POWER COMPANY

GEOTECHNICAL CENTER ™~

MONITORING WELL
wuuper: (W7D

it
e r——
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Mw - %A

: (former M ~4A)
s ———— TR T e (% TESIHIED AR CLMMUNG Y URVELUIPVENT !
owmma:mnoamummﬂ - QROUNOWATER SECTION FOR OFFICE USE onLY
P.O. 8OX 27887 ~RALEIGHN.C. 27811, PHONE (910} 733-6083 Quad. No. Serial No. o e
Lat. Long. Po.
. Minor Basin
- WELL CONSTRUCTION RECORD Basin Code
MM Heador BNt GW-1 Ent. e

ING CONTRACTOR __DUKE POWER CONPANY —————
STATE WELL CONSTRUCTION
DRILLER [QEGISTRATION NUMBER 921 PERMIT NUMBER: 39~ i 1Q5"‘M‘“"ﬁ78‘5 o
: M,_’————————-‘M___________________—_———————*‘New # MW-8A

1. WELL LOCATION: (Show skatch ol the location below)

Nearest Town: CORNELIUS N,C. : County: . MECKLENBURG
Dapth DRILLING LOG
(Road, Community, of Subdivision and Lot Na.) s
From To Formation Desocription

2. OWNER DUKE POWER_COMPARY

aporess _P0: BOX 1006 G
Street Er—ﬁﬂ;.ut tqo.) 28201 - - —

CHARLOTTE
. City or Town Stats Zip Code TELD RefRY AlSe 1 JE60— gl
3. DATE DRILLED 1=2B =372 _ USE OF WELL e\ TaRIMV G | NSTALLAT o RECORD:
4 TOTAL DEPTH _B3: 2" CUTTINGS COLLECTED Oves Bio
5, DOES WELL REPLACE EXISTING WELL? D Yes &ND mw, 8ﬁ
6. STATIC WATER LEVEL: __é:’.‘_'z—'—— £7. O above TOP OF CASING,
TOP OF CASING IS 2@ FT. AT D SURFACE.
7. VIELD (gom): —— ML {A  METHOD OF TEST o R
5. WATER ZONES (depth): o
9. c.lNATtON: Type - b[&[}___ Amount )‘“A‘
1o/ .. SING: wall Thickness f additional space is needad use back of torm.
Depth Diarr:‘eter or Weight/Ft. Material N TION T '
From X 2:0 To 14 r 2 Sch:- 4o _PVE  (Show direction and distance from at |sast two State Roads,
From o Bt or other map reference points)
From To Ft. J——
11. GROUT: ' N - B
Depth Material Method
From ©:° __ To 082 Ft.wﬂwr‘ TP
From To Fi.
2. SGREEN:
Oepth d!ametar Siot Size  Material
From__ﬁ_Z_‘_f’_..To__ﬁ{;ﬁ.Ft. - in. _.oi0 in ___f}[_c_-:_.
Fram To Ft in. i,
From To F. n. . [y R—

3. GRAVEL PACK:

Depth Es §|zew ¢ Matarial
from_©@%.0__To A3 Llryc:39% S AR
Fram L Ta Ft —— N
IR o BENRATE SEAL A Mol
b
{ DO HEREBY CERTIFY THAT THIS WELL WAS GONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS. ANO THAT A COPY OF THIS RECORD HAS BEEN PROVI TO WELL OWNER. . ?.
2 .“L A i

SIGNATURE Of CONTRACTOR OR AGENT DATE

W-t Reviseg 11/84 Submit original t© Division of Environmenial Maniiement and cooy o well owaer.
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/Mzssso A3-87) FORM mM—26C REVISION 2
) PAGE___L_._OF .
T~ DUKE POWER COMPANY G 9
CONSTRUCT!ON DEPARTMENT
PROJECTMSGMRE
’ SOIL TEST BORING FIELD REPORT
STARTING TIME NIA
JOBNO. NIA GROUND SUREAGE ELEV 7576/
08 MMEW HRS. ORILLING HRS. Movmﬁ___d[.‘l.
one_l_:;_&:a’_fz———-wnmmw wspecTor 2 Merders  BORING NO.- o A
SAMPLING T New # MW-8A
scuE| UD SOIL CLASSIFICATION AND REMARKS B
TS0 680640 -
i — ] ' o PLING PE €D
——l& ———— ;
1 — gl
_ 2
— :.gg
1 — &%
— y =)
| 22! | _ M_——%W 2%
2.2k ee ___ SOGOT [ FPEsH WEAT HEEIMG B
00 42.211ee . peD/ VE] A . 3‘;
<5 END 4 G A §§
S xz
KUadS.0 . — SUGHT lh&ng wggp TRERING zg
] 2l Q. 3 9o 78 o z HA& .
. < lapigof | AAD. CLDSE 5 —182
o 20 —FND RUN S 5 O — gi
| — 1 E
|| 5.0 _ . S
T i p:le% — RO RecoNEeY &
S o 40Tt 4. — - gd
’ | s LA &% 2 5%
&0 . —— %38
1a 10% - NO REOVER Y e%
Qolo <ot — 1 ie
et J TU—— U ” . ;—
o = =
M= 50 . Eg
T ot _ NO RELONEFEY |
— a0 o - . _ . Q.
—] TEe——=7FN0 TINE (42 <=
1% €%
] ey
o5 — TEZ{ GLGRT [ CONPLETE SJEATHER |62
i 4. — 3 € +
ooa LD _ \ cloSE Se\NTd
E:‘ {4} e E =
BORING TERMINATED , P METHOD OF ADVANCING BORING
BORING REFUSA : POWER AUGER
WATER TOB DEPTH FT = HAND CHOP: W/MUD: W/WATER
x:}':: fgs?:ésDEPTH \dg 1 ROTARY DRILL: W/MUD: W/WATER 0 }
IR /j}‘;a%am DIAMOND CORE sza083
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" Form 25630 (R3-87) ) [-FBRM M-26C REVISION 2
PAGE_A__OF_2
DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT
PROJECTMSE_——————
(. ’ SOIL TEST BORING FIELD REPORT
STARTING TIME A JA
JOB NO A GROUND SURFACE ELEV
J08 MMEW HRS. DRILLIN __}_[,Cﬁ_ MRS, MOVING
DATE "_Z__:_s.:i—?-“——-———-WEATHERM‘—'P— INSPECTOR - sommano.. |NW- G
SAMPLING scae| UD SOIL CLASSIFICATION AND REMARKS
T TER TR0
W=l 0 ‘ ﬁ_ JERY SEVERC ) SLIGHT WE AT N
- -L-S’ ‘aoz - A —
=11. 2 k3% __ VEEA ClosE/Clast ol TS
oy L ——— N RUNE 23 2
I Ly s |-
_ —M—W_g;—_::: E‘i
I ' gz
I R S 23
s [&]
o . 2z
I P pt|
Z«
~+' b o« Y
. R :Qz
e i
= :
‘ — [ %
¢ -
( o a3
-4 700 3:
— sE
— s
x — w §
[
F e 3 gz
15 <
— b
ne.
—_ x%
_ 1
o 28
- B
— 4
Y o
—_— ! €0
4+ 2%
e B
— +
L J—
120 —]
G TERMINATED = TETHOD OF ADVANCING BORING DEPTHR__L
BORING REFUSAL % 2.9 | POWER-AUGER o 10529
Z WATER TO8 DEPTH__ 224 & 520 —— HAND CHOP: W/MUD: W/WATER 0
x:;:: fg :sRE:sDEPTH ,3{: &E ROTARY DRILL: W/MUD: W/WATER 0
' CASING SIZE___pltBe TENGTH__NLA DIAMOND CORE [52 10 glj'
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Muw -9

(orreue mw ; 5)’

MONITORING WELL INSTALLATION RECORD
JOB NAME: MNS LANDFILL

—— =

= —— —

locking cap >F;
security plug > ,
< well stickup ~&0°
concrete collar >
// AN
rr17/ NN
. —
protective casin >
/ \
N
cjrout >/ \ New # MW-9
/ \ :
well casing -> \
/ \
/ \ 8.5
et b <—————depth of seal
seal >§ s
. 11.0 L 11.0!

depth of gravel pack——> <¢——depth of seal

RS

i : \
< —~depth of screen 14.0
gravel pack————————> -
screen——————-”—"; -
i .0
28.0 depth of well depth of screen 28.00
threaded cap

. ¥ 3
30.2 depth of gravel pack —> < depth of boring

W

DUKE POWER COMPANY MONITORING WELL

,’K‘E INSTALLED: _ 2-19-92
' INSPECTOR: J Meaders GEOTECHNICAL CENTER ™ NUMBER: (Nw-A

&

|
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WORTH MWMW&WWWWW
DIVISION OF ENVIRONMENTAL MANAGEMENT ~ GROUNDWATER SECTION

P.O. 80X 27887 ~ RALEIGHN.C. 27811, PHONE (919) 73345083

WELL CONSTRUCTION RECORD

(..me CONTRACTOR

ORILLER REGISTRATION NUMBER

921

FORA OFFICE USE ONLY
Quad. No. Serial No.
Lat. Long. Po._
Minor Basin
Baaln Code
Header Ent. GW-1 Ent...

STATE WELL CONSTRUCTION

1. WELL LOCATION: (Show skeich of the location balow)

PERMIT NUMBER: 33-1105=v\| w2 MW-9 -

Nearegst Town: CORNELIUS N.C. County: MECKLENBURG
Depth DRILLING LOG
(Road, Community, or Subdivision and Lot No.) R,
From To formation Description
> OWNER _ DUKE POWER COMPANY
ADDRESS _P-0. BOX 1006
(Sireel or A No.
CHARLOTTE WY asa01 SEE ATTACHED <Soli. TEST
) City or Town State Zip Code e e 6 2 POl a
3. OATE ORILLED 2-TA-4 L ysg oF weLL MoauZelimws \AEL | NSTALLATIoN Zeror
4. TOTAL DEPTH _38:2' _ GUTTINGS COLLECTED [lves Blno w ,
5. DOES WELL REPLACE EXISTING WELL? [ ves (& no m D‘ -
6. STATIC WATER LEVEL: 1% 4 FT. O ab?vu TOP OF CASING,
slow,.,
TOP OF CASING IS —2=© ___ FT. ABOVE LAND SURFAGE.
7. viELD (om): M A  meTHOD oF TesT M {4
8. WATER ZONES (depth): Nia
9. t.ammou: Tyoe —_pMIA  Amount MA
10.~:ASING: wall Thicknass if additional space is needed use back of form,
Depth Diameler or Weight/Ft. Material ”
- N o LOCATION SKETGH
y From 120 10 %2 Fr_2 Se. 40 v (Show direction and distance from at laast two State Roads,
From ’ %o Et or other map referencs points)
From To Ft .
11. GROUT: M D\
. Depth Material Method
From 2.0 To_ 8-S Fr.comsur/Yasruge  Riea
From To Fi.
12, SCREEN:
Dapth Diameter  Slot Size  Mafterial
From 14-© To__Z8%¢_ 27 in _.olo_in TV
From Yo Ft n iy,
From To Ft. in, i
3. GRAVEL PACK:
Depth E< ;Si.zce; i Material
from_ [0 to_ Ba:Z Frucz 35 SAuD

rom To Ft.
4R e _RenvrcniTe SEAL R S§T— (LO!

b Y
{ | DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER, .
Y el 2. 19947
SIGNATOREAF CONTRACTOR OR AGENT DATE

IW-1 Reviseo 11/84

Submut original to Division of Environmental Management and coov 10 well owner
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Eore 25630 {R387) F;JRM M-26C revision 2
pAGE__L )
DUKE POWER COMPANY of
CONSTRUCTION DEPARTMENT
PROJECTJ\A_%LL\:@-———
SOIL TEST BORING FIELD REPORT
STARTING TIME A
108 NO. N A GROUND SURFACE ELEV. (2. 27
JoB NAMEW HRS. DRILLING wrs.move = A —
pare L1919 % weaTHER CLD- RAn spector 4] e udaes BORINGNO.
SNPLNG ____] SOIL CLASSIFICATIO
_J‘ - - sc:;e up : ASSIFICATION ANO REMARKS
2 TE [ NeTE o sr1. TA L 2z
e M \J *
— J———
50 [NIA N oy LTy, FINE. UM _SME,
i %m
- 2
e e AR 1o - ok
&2
3 — 22
3 A (N Seopis Bl M STy F?MP’!MQ_SML;E
s 82
—_— —1 ga
— §§
S . z2
e A A T g | (Y ESH PR —ZiCty, Fl |23
o i 4 v 7 BE
1 — 3z
_ al
— g“
S AN (NP | 5 : ! T RiewH 4]
I . =) EfE! NEDR gAuD. . e
- g
— &=
. 0 . ] = ol
ceL 14 e el —GvE BN, MICA, SILTY FINS MEDIIM Sann) ég
2171 . o ]
I —— el TER nNATR A Zd:2 —— E:
[~
- - %2
2 — 5
— 57
. |+
| 4o ]
!_—L———-— st e SR Su
BORING TERMIN ATED a3Q e, METHOD OF KDVANCING BORING DEPTH
BORING REFUSAL A :‘é""‘ POWER AUGER 6 10304
WATER T08 DEPTH e HAND'CHOP: W/MUD: W/WATER 10
m:g: 53 :saésoepm . ROTARY DRILL: W/MUD: W/WATER 10
CASING SIZE LENGTH DIAMOND CORE 0 —

New # MW-9A
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mW-9R

i |

’ (Formar M -SA)
MONITORING WELL INSTALLATION RECORD
JoB NAME: MNS LANDFILL
®
locking cap >‘;
security plug > 2.0
< well stickup -
concrete collar >
/77 A\
117/ ML
L -
protective casing >
/ \ .
/ A
i \ New # MW-9A
© grout >/ \
) / \
well casing > \
/ \
/ A\ .
- ;:<é——~——depth of seal -22:2-
seal - > E
. g
(. 2.5 depth of gravel pack—> "'}'“""""""‘"depth of seal 2[5

; depth of- screen 305

Qravel pack:

screen:
44 .5 gl 1
depth of well > < —depth of screen
threaded cap
6.0 46.0*
7 depth of gravel pack —-> < —depth of boring

———— : e emtne

—

l

DATE INSTALLED: 2-14- DUKE POWER COMPANY MONITORING WELL
iscrron: J Meaders GEOTECHNICAL CENTER numeer: \W-9F
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m————— T T - T AR PESLED ANY
WOFMMALMM-WATE!MON
9.0, BOX 27687 ~ RALEIGH,N.C. 27811, PHOKE {919) 733-5083

WELL CONSTRUCTION RECORD

ING CONTRACTOR __DUKE POWER CONMPANY.
RATION NUMBER 921 '

M- 9k,

FOR OFFICE USE ONLY

Quad. No. e eereem Serial No.

Lat. Long. o Pc.

Minor Basin

Basin Code

Headear Ent GW~-1 Ent...
STATE WELL CONSTRUCTION
PERMIT NUMBER: ~1105~wm-0785

DRILLER REGIST
w New # MW-9A

1. WELL LOCATION: (Show skeich of the tocation below)

Nearest Town: CORNELIUS N.C. County: MECKLENBURG
Dapth DRILLING LOG
(Road, Community, of Subdivision and Lot No.} m———
From To Formation Description
2. OWNER DUKE POWER COMPAHRY
ADDRESS p.0. BOX 1006
~Stresl or HwttNo.) W
CHARLOTTE _. .C. 28201 —_—
City or Town State Zip Code e Regyne FELO PEToRT, ALE
3. DATE DRILLED 2=18-Q'2  USE OF WELL MopI TOEIRE . e al LA TT5W
s TOTAL DEPTH -0 CUTTINGS COLLECTED Oves O ———— — W GA
5. DOES WELL REPLACE EXISTING WELL? [T ves B no - ) Cl
6. STATIC WATER LeveL: L3-8 fT. O g‘;g;;: TOP OF CASING,
TOP OF CASING 1S 2@ FT. ABOVE LAND SURFACE.
7. viELD (gom: N [A __ METHOD OF TEST [
8. WATER ZONES (depth): NIA
9. .mumou: Type __ iA Amount N
{
t0. .ASING: walt Thicknass - { additional space Is needed use back of farm.
Depthze 5 | mpiammv or Waight/Ft. Material " "
From t2:0  To 25 2 . Sekdo e (Show diraction and distance from at leas! two State Roads
From %o Bt or other map reference poinis)
From ) To Ft. [
A P
1. GROUT: ' W O\P\
) Depth Matarial Method
From _©:0 _To zﬁfru.mr_immw_,&mﬁ#
From Te FL
2. SCREEN:
' Depth Diameter  Slot Size  Material
From 30-5 TodfS F_2 _ in_ole i Pus
From To. Ft. in. {1 T,
From To Ft, in Bl e
4. GRAVEL PACK:
Dapth . o Size Matorial
Esz"wi4
Erom 275 10 460 FLUCS 2.5 5A”b
From to Ft b

erm—

4 R o BENTOMITE SELL 26.8'— 7.5

e
| DQ HEREBY CEATIFY THAT THIS WELL WAS CONSTRUGTED IN ACCORDANCE WITH 15 NCAC 2C,
HAS BEEN PROVIDED T THE WELL O A.

STANDARQS, AND THAT A COPY OF THIS RECORD

WELL CONSTRUCTION
o tE-7T

SIGNATURE OF %?47
0

3W-1 Reviseg 11/84 Submit original t

ivision of Environmeniat Management and cooY

DATE
1o well owner.


sspinner
Text Box
New # MW-9A


o M -4A
’ ‘ (Forvur YY\w'SPt)

Form 25630 (R3.87) | Form m-26C REVISION 2
PAGE___| _OF 2
DUKE POWER COMPANY s
CONSTRUCTION DEPARTMENT
PROJECTMGURE
O SOIL TEST BORING FIELD REPORT
STARTING TIME ,A
JOBNO oA GROUND SURFACE ELEV. 710 .30
soBMaMEM BUIRE: LAND Pl ues. oG _AL{A RS MowNG_Riely # MW-OA
oArEZ-18-42  weaterCAD RAW inspecToR 4ut)-Pasdary BORINGNO_ v =
SAMPLING scae| UD SOIL CLASSIFICATION AND REMARKS
TReE 0] q . -
STHTNRTE L No_ge.T. AN ONTIL 35.d,
_ <AL, <AamPLES TA | RElowd.”
¥ [TT56 TaA WA 5. 'ﬁ@g}ts}-L BRewn JEED, THICA, FiulE, SANTY,
— St ig
— ez
—_ —— o]
'Y AT A o D 7YY @A, SiC um %
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_ N
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SAND . @
e 8o
« — w3
— ) 38
( otz S MR AR | 7, || REDDus BR] REPPEH Vel -, o, Ty uselimes &3
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