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D H E C ENVIRONMENTAL ENGMEMIC
AND PLAWNG WU

NOV 17 1998

PROMOTE PROTECT PROSPER - E)

2600 Bull Street ER
Columbia, SC 29201-1708

November 13,1998 DAIE

COMMISSIONER :
Douglas E . Bryant

Duke Power
0 COPY

BOARD:
John H. Burriss Attn: Ralph Roberts, P .E.
Chairman 526 S . Church St. 0 ROUTE_~
William M . Hull, Jr., MD Charlotte, NC 28202-1802
Vice Chairman

Roger Leaks, Jr.
Secretary Re: CSXT-Bramlette Road/Vaughn Landfill, Site ID #00801
Mark B . Kent Phase III Workplan received April 10, 1997
Cyndi C . Mosteller Site Visit/Meeting on October 29, 1998

Brim K . Smith
Greenville County

Rodney L . Grandy

Dear Mr. Roberts :

The Department has reviewed the referenced workplan proposal . The plan is approved
as submitted with the exception that the Department is requesting one additional surface
water sampling location in the Reedy River as discussed in the referenced meeting .
Enclosed is a monitoring well approval for the installation of up to twenty-five (25)
permanent shallow, mid-depth and deep monitoring wells at the referenced site . Please
ensure that a copy of this approval is available at the site during installation activities .
The analytical results from soil and groundwater samples should be submitted to my
attention within thirty (30) days of receipt from the laboratory .

If you have any questions regarding this project please contact me at (803) 734-4666 .

Sincerely ,

Sarah W. Price, Hydrogeologist
Groundwater Quality Section
Bureau of Wate r

0
r1c : Marshall Williams, Director Environmental Real Estate Transactions, 301

West Bay Street, Suite 800, Jacksonville, FL 32202
Charles Bristow, Appalachia 11 District EQC

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL



D H E C
Date of Issue : November 13, 1998

Approval No : 300

PROTECT PROSPE R

2600 Bull Stree t
Columbia, SC 29201-1708 Monitoring Well Installation Approval

COMMISSIONER :
Douglw E . Bryiint

Approval is hereby granted to : Ralph Roberts
BOARD : (on behalf of) : Duke Power
John H . Burri n
Chainmin Site ID#: 00801

Willi= M . Hull, Jr
., MD County: Greenville

VIMCMmun
This approval is for the construction of up to twenty-five (25) permanent monitoring wells in

Roger Ltaks, Jr. accordance with the construction plans and technical specifications submitted to the DepartmentSecretuy on April
10, 1997 . The well(s) are to be constructed within the surficial aquifer for the

Mark B . Kent intended purpose of monitoring groundwater quality, free product thickness, and/or water
Cyndi C . Mwtellcr level(s) at the referenced facility . Approval is provided with the following conditions :

Briim K. Smith
1 . The surveyed elevations, boring and/or geologist logs and actual (as built) construction

Rodney L . Gramily details for each well be submitted to Sarah Price within thirty (30) days of completion (of last
well(s) installed) .

2 . Well construction and sampling derived waste including, but not necessarily limited to, drill
cuttings, drilling fluids, development and purge water should be managed properly and in
compliance with applicable requirements . If containerized, each vessel should be clearly
labeled with regard to contents, source, and date of activity .

3 . A minimum of forry-eight (48) hours prior to initiation of drilling activities, please provide
notice to Charles Bristow, Appalachia II District, EQC Office (843-241-1090) .

4. Please provide groundwater quality analytical data (chemical analyses and/or water level(s))
and associated measurements (i .e ., in-situ field measurements) to Sarah Price widlin thirty (30)
days of receipt from laboratory .

5 . Monitoring wells shall be installed by a well driller certified by the State of South Carolina.

6 . Each well shall be labeled with an identification plate constructed of a durable material
affixed to the casing or surface pad where it is readily visible . The plate shall provide
monitoring well I .D.#, date of construction, static water level, and driller name and state
certification number .

7 . Wells shall be abandoned per R.61-71 . 10 .

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina
Code of Laws and the Department of Health and Environmental Control Regulations R .61-71 .

Approved by :
B . Thomas knflit,-T .G., Manager

0 Groundwater Quality Section
Bureau of Wate r

SwP

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL



Duke Duke Power
Envirvn~t, Health & SafeiyPoky Power.
526 South Church Stree tA~~WC~
P.O . Box 1006
Charlotte, NC 28201-1006

February 22, 1999

Dr. Randall Dozier
The School District of Greenville County
301 Camperdown Way
Box 2848
Greenville, SC 29602-2848

Re: Bramlette Rd. MGP
Fine Arts School

Dear Dr. Dozier :

Duke Power will start an environmental assessment of the former Bramlette Road
Manufactured Gas Plant (MGP) site the third week of February 1999. This site is at the
intersection of Bramlette Road and Washington Avenue and is across the street from the
School District of Greenville County's Fine Arts School . The assessment will include the
installation of twenty-two monitoring wells and the collection of ground water, surface
water and soil samples. The purpose of the assessment is to determine where residues
from the former MGP operation are located so that a cleanup plan can be developed . The
South Carolina Department of Health and Environmental Control (DHEC) has approved
the assessment work plan.

We have no reason to think there is an environmental or health problem at the school .
First, MGP activities did not take place on the school property . Also, because the school
is not down hill from the site, migration of contaminants to the school is not expected .

To confirm contaminants have not migrated to school property we plan to install two
monitoring wells on the south side of Bramlette Road and east of the marsh area. If the
well locations are on school property we will contact you .

Thank you for your support with this project . If you have any questions please give
George Acker a call at 370-4544 or you can contact me at (704) 373-7888 .

Sincerely,

Ralph Robert s
Environment, Health and Safety



P,k Mke Duke Power
or Potvw- Envintnment, Heakh & Sfty

526 South Church Street
PO. Box 100 6
Charlortc, NC 28201-1006

April 14,1999

Mr. Leroy Lewis
Director Operations/Maintenanc e
The School District of Greenville County
2 Space Drive
Taylors, SC 29687

Re: Bramlette Rd . MGP
Fine Arts School

Dear Mr. Lewis :

Duke Power has been installing groundwater-monitoring wells as part of an
environmental assessment of the former Bramlette Road manufactured gas plant site .
This site is at the intersection of Bramlette Road and Washington Avenue and is across
the street from the School District of Greenville County's Fine Arts School .

As we discussed in mid February, the planned location for two of the wells was south of
Bramlette Road and east of the marsh area . A review of the tax property maps indicates
that these wells will be located on school system property. Duke will provide you with a
copy of the groundwater monitoring results when we receive them from the analytical
laboratory .

Thank you for your support with this project . If you have any questions please contact
me at (704) 373-7888.

Sincerely,

Ralph Robert s
Environment, Health and Safety
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CSXNAUGHN LANDFILL AND

BRAMLETTE ROAD, MGP SITE

PHASE III WORKPLAN

1 .0 INTRODUCTION

This workplan describes the various field and laboratory tasks to be included in the Phase

III site investigation of the former Bramlette Rd . Manufactured Gas Plant and Vaughn

Landfill sites in Greenville, South Carolina .

1 .1 Site Description and History

The Bramlette Road Manufactured Gas Plant (MGP) site is located in the north-west

quadrant of the Bramlette Road and West Washington Street intersection in the City

View section of Greenville, SC. The Vaughn Landfill site is located approximately 800

feet west of the intersection and south of Bramlette Rd . (Figures I and 2) .

Both sites are owned by CSX Transportation (CSXT) and are part of more extensive

CSXT holdings in the vicinity of Bramlette Rd. and east of the railway right-of-way,

totaling approximately 40 acres . The MGP site covers an area of 3.69 acres and the

landfill covers an area of approximately seven acres .

The MGP site was developed by Southern Public Utilities in 1917. The plant site plan is

shown in Figure 3. Plant ownership and operation transferred to Duke Power Company

(DPC) in 1935 . Piedmont Natural Gas Company purchased the site in 1951 and

demolished the gas plant in the late 1950's. The property was sold to Piedmont and

Northern Railway in 1963 which became part of the Seaboard Cost Line (CSX) in 1967 .



The site was used as a trucking facility during the 1970's and 1980's . The property is

currently vacant . Access is restricted with a fence .

The Vaughn Landfill site was developed as an unpermitted demolition landfill in 1988 .

The depth of debris varies from eight to 14 feet . It is located in the flood plain of the

Reedy River. The flood plain has been classified as a wetland by the Army Corps of

Engineers (ACE).

1 .2 Previous Investigations

A phase I investigation was completed by Applied Engineering and Science Inc . (AES) in

early 1995 . The investigation included 34 soil borings and seven groundwater samples in

the landfill and seven soil borings and four surface water samples from the floodplain

immediately adjacent to the landfill . Analytical results indicated impact to soil and water

by volatile and semi-volatile organic compounds and metals . Results of the investigation

are presented in an AES report dated March 1995 and titled "Site Investigation ; Soil,

Sediment, and Groundwater Sampling ; Vaughn Landfill, CSX Real Property."

A phase II investigation was completed by AES in 1996 . It included a biological survey

in the landfill/wetlands area, the installation of eight monitoring wells to assess

groundwater quality, an assessment of the extent of the coal tar in the soil and

groundwater in both the landfill area and the former MGP site and a site characterization

and a contaminant pathway evaluation . The investigation results are presented in an AES

report dated September 1996 entitled "Site Investigation Phase H Vaughn LandfiWDuke

Power Sites CSXT Real Properties Bramlette Road Greenville, South Carolina ."
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1 .3 Scope and Objectives

The South Carolina Department of Health and Environmental Control (SCDHEC)

provided comments to the Phase 11 Assessment Report and suggestions for additional

work in a letter dated December 6, 1996 from Tom Knight to Charles Bristow

(Appendix 1) . Additional guidance was provided in a meeting with the SCDHEC,

CSXT, AES, the ACE and DPC held December 18, 1996 . The SCDHEC requests

additional information on the following :

o Evaluate the potential impact to the fauna from the site contaminants .

* Determine the horizontal and vertical extent of the groundwater contaminant plume .

0 Determine the extent of free product coal tar .

* Resample monitoring wells and surface water . Include analyses for Fe and Mn.

The basic objective of Phase III is to collect the data necessary to develop a corrective

action plan .

2.0 FAUNAL STUDY

2.1 Background

The CSXTNaughn Landfill site was identified as containing approximately 40 acres of

jurisdictional wetland by the ACE in 1994. Results of an investigation by AES indicates

the site has been impacted by coal tar residues originating from the former DPC MGP .

The site investigation included an evaluation of the effects of the coal tar residue on the

3



flora of the wetlands . This study was conducted by Environmental Corporation of

America . SCDHEC has recommended that the Phase III investigation include a faunal

survey of the impacted wetland and compare the results to a nearby wetland not impacted

with coal tar residues. Discussions with the Army Corps of Engineers revealed that

Chewacla soils (which are present at the CSX site) are not common in this area and

finding a comparable control wetland with this soil type would be difficult or impossible .

Because of this constraint, we propose to conduct an intensive faunal survey of the CSX

site and compare our finding to those reported in the scientific literature .

2.2 Rational and Study Desig n

The site vegetation evaluation by Environmental Corporation of America indicated that

most of the wetlands area had some standing water during their sampling work, with

deeper water in drainage ditches located on the site . The standing water would leach any

soluble coal tar constituents from the soil and also potentially receive coal tar constituents

from the groundwater .

This proposed study will sample the fauna which comes in direct contact with the soi l

- .3 (amphibians), mud (amphibians, macrobenthos and some fish) and the water column (fish

and zooplankton) . Sampling animals from these habitats should represent the "worst

case" scenarios, where exposure to coal tar residues would be the greatest.

Two locations are proposed to be sampled. One site will be adjacent to the

CSXTNaughn Landfill in an area known to be impacted by coal tar residues, based on

the investigations by AES and Environmental Corporation of America . The second site

is a wetland area along the southern section of Ditch 5 near monitoring well MW5 south

of the coal tar plume identified in the 1996 phase II report (Figure 3).
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Sampling will consist of backpack shocking or seining for fish, dip netting for frogs and

salamanders and net sampling for zooplankton . Aquatic insects will be sampled using

qualitative techniques with comparable level of efforts expended at each sampling

location. Sampling will be conducted along transects in the two areas . Water samples

will be taken at the time of faunal sampling and analyzed for the parameters listed in

Section 3 .3 .

3.0 SURFACE WATER SAMPLING

3 .1 Previous Sampling and Results

Four surface water samples were collected for the Phase I study (Figure 4) . Two samples

(WEOO I and WE002) from the wetlands east of the Vaughn Landfill and two samples

(WWOO I and WWO02) from the wetlands west of the Vaughn Landfill . These samples

were generally analyzed for total petroleum hydrocarbons (T?H), volatile organic

compounds (VOC), semi-volatile organic compounds (S-VOC) and Metals . Results were

below the detection limit for VOC and S-VOC . The metals Pb, Se and Ba were above the

MCL for one or more of the samples . TPH was detected in three samples at

concentrations of 4 .5 to 40 ppm .

Four surface water samples were collected for the Phase H study (Figure 4) . Two

samples from the Reedy River (RRI and RR2) . Both samples were below the detection

limit for VOC. Both samples contained low levels (<I20 parts per billion (ppb)) of Di-

N-Butylphthalate (DBP) and the upstream sample also contained 20 ppb

Butylbenzylphthalate (BBP) . Both compounds are not typically associated with MGP

sites. One surface water sample (FDI) was collected from the end of Ditch 5 near where

it discharges to the Reedy River . An additional sample (WD 1) was collected from a

small ditch draining Willard St . and discharging to Ditch 5. Both of these samples
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contained low levels DBP and BBP . The Ditch 5 sample also contained nine ppb of

Naphthalene .

3 .2 Proposed Sample Locations

A total of nine surface water samples are proposed for this work plan (Figure 4) . All

surface water samples will be "grab" samples .

To determine if the Reedy River has been impacted by discharges from the MGP and

Vaughn Landfill sites, two samples will be collected from the river at the locations

sampled in the Phase II investigation . One sample will be collected where the river

passes under Bramlette St . This sample will be considered as a background sample since

surface and ground water flows from the MGP and Vaughn Landfill sites are believed to

intersect the Reedy River downgradient from this location . A second Reedy River

sample will be collected where the river passes under Willard St . This location is less

than fifty yards downstream from where Ditch 5, which is the surface water outflow from

the MGP and Vaughn sites, enters the Reedy River .

The end of Ditch 5 will be sampled at the location sampled in Phase 11 . An additional

sample will be collected from Ditch 5 near the location of monitoring well MW-5 and the

faunal study location.

Surface water samples will also be collected from Ditch I and Ditch 2 where each ditch

passes under Bramlette Road. These samples will give an indication of the waterquality

for some of the water flowing into the wetlands area. It should be noted that additional

surface water enters the wetlands area from the railroad right-of-way east of the wetlands

and from industrial and residential properties along Washington St . east of the wetlands.

Samples are not planned for these areas .
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One surface water sample will be collected from the wetlands area east of the Vaughn

Landfill, near Ditch 4 and former surface water sample WE002, one sample will be

collected from the wetlands area west of the landfill near monitoring well MW-6 and

former surface water sample WW002. An additional surface water sample will be

collected from the area selected for the faunal study near the landfill .

3 .3 Sample Collection and Analysi s

Surface water samples will be collected by Duke Power Company, Scientific Services .

In-situ analysis of surface water samples will be conducted using a Hydrolabe Water

Quality Analyzer . Parameters measured will include temperature, pH, Specific

Conductance and dissolved oxygen

Surface water samples will be analyzed by Duke Power Company, Laboratory Services,

Huntersville, NC, SCDHEC certification # 99005 .

Surface water samples will be analyzed for VOC following EPA Method 601/602 and for

S-VOC following EPA Method 625.

Surface water samples will also be analyzed for the following total dissolved metals

following appropriate EPA Methodology: Barium, Calcium, Iron, Potassium,

Magnesium, Manganese, Sodium Tin, Zinc, Cadmium, Chromium, Copper, Nickel, Lead,

Arsenic, Selenium and Mercury. Samples will also be analyzed for Chloride, Ammonia,

Acidity, Alkalinity, Cyanide, Sulfate, Oil and Grease, Total Suspended Solids Total

Dissolved Solids and Total Organic Carbon .



4.0 GROUNDWATER INVESTIGATION

The proposed groundwater investigation is designed to determine the vertical and

horizontal extent of the groundwater contaminant plume and to determine the extent of

free product coal tar .

4.1 Previous Investigations

Seven groundwater samples were collected for the Phase I investigation. All samples

were collected from the Vaughn Landfill using either pits or temporary boreholes .

Samples were analyzed for VOC, S-VOC, PCB and metals. Three sample locations

(LF23A, LF25A and LF27A) detected VOC above state standards and two sample

locations (LF23A and LF27A) detected S-VOC above recommended levels.

Seven shallow groundwater monitoring wells and one deep groundwater monitoring well

were constructed for the Phase H investigation (Figure 5) . One well (MW7) was located

on the former MGP site . Four wells were located on the Vaughn Landfill, including one

deep well . One well was located upgradient and east of the landfill and two wells were

located west of the landfill between the Reedy River and the landfill . The wells were

checked for free product and analyzed for VOC and S-VOC .

The deep monitoring well (MW3D) contained approximately three inches of fi-ee product

tar. Three wells, one shallow (MW3) and the deep well on the landfill and the well at the

MGP site, exceeded MCLs for VOC and five wells (all of the wells on the landfill and

the well on the MGP site) exceeded the recommended concentrations for S-VOC .
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4.2 Monitoring Well Locations

4.2.1 MGP Site

One shallow monitoring well currently exists at the MGP site . Sample analytical results

exceeded state standards for VOC and recommended levels for SNOC in that well . To

determine the horizontal extent of contamination at the MGP site five new shallow

monitoring wells are proposed (Figure 5) . T'hese wells are generally placed in each

comer of the site plus one in the middle of the site near an area of heavily stained soil

between the former retort house and purifier boxes . Existing monitoring well MW7 was

placed near the former tar separators, the area most likely to have the highest contaminant

concentrations and the potential for fi-ee product . The shallow monitoring wells will be

screened to intersect the water table . See Section 4 .3 for well construction details.

To determine if a dense non-aqueous phase liquid (DNAPL), which is the expected form

of free product coal tar, exists at the MGP site, mid depth wells will be nested with each

of the proposed shallow monitoring wells and the existing shallow well MW7. The mid

depth wells will terminate at the stiff saprolite confinin layer identified in MW3D or at

the first significant confining layer . This is the location fi-ee product tar would be

expected to accumulate. An additional deep well will be installed near MW7 which will

terminate at the top of bedrock. This well will be used to determine if any DNAPL has

migrated past the saprolite to the top of bedrock . This well wilI also help determine the

vertical extent of contamination . See Section 4 .3 for deep well construction details .

4.2.2 CSXNaughn Landfill Site

To further define the horizontal extent of dissolved contaminants at the water table three

new shallow wells are proposed (Figure 5). There is potential that contaminants have

migrated in a narrow band along Ditch 5 . To help define the southern boundary of the
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contaminant plume a well is proposed to be located adjacent to Ditch 5 about even with

existing monitoring well MW5. Previous sampling results for MW5 indicated a trace of

naphthalene (12 ppb) with all other contaminants of concern below the detection limit .

Results of a previous soil sample (VvrW12) between the proposed well location and the toe

of the landfill had no indication of contamination . A soil sample closer to the toe of the

landfill (WW I 1) detected significant levels of S-VOC .

To help define the extent of the contaminant plume in the westerly direction a shallow

monitoring well is proposed to be located approximately even with existing monitoring

well MW6 but along the railroad embankment, west of the wetlands. This well will also

provide water table elevation data which may help to determine the flow path between the

wetland and the Reedy River .

To help determine the extent of the contaminant plume in the north-east quadrant of the

Vaughn Landfill one monitoring well is proposed to be located on the Greenville County

School District Property near Bramlette Rd .

A mid depth well will be nested with each new shallow monitoring well and with existing

shallow wells MW1, MW5 and MW6 . These wells will help define the extent of

DNAPL . The mid depth wells will terminate at the top of the stiff saprolite layer which

accumulated the DNAPL in MW31) or at the first significant confinin layer. If the mid

depth wells show that the free product is not wide spread, but limited to the area around

MW3D, then additional mid depth wells will be installed in the immediate vicinity of

MW3D to define the extent of fi-ee product in that area .

An additional deep well will be nested with existing monitoring wells MW3 and MW3D .

The new deep well will terminate at the top of bedrock to explore the possibility of

DNAPL migrating past the top of saprolite .
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If the depth difference between the water table and the confining layer where the mid

depth well would terminate is less than 13 feet only one well will be installed at that

location . The one well will be a combined well, instead of the proposed shallow and mid

depth monitoring wells . The screened interval for the combined well %rill be from the top

of saprolite to the water table .

4.3 Well Construction

Monitoring wells will be constructed by a SCDHEC certified driller, Duke Power

Company, Geotechnical Center, Seneca, SC.

Shallow monitoring wells will be constructed by boring with a hollow stem auger to a

depth of approximately nine feet below the water table . A 10 foot long, two inch

diameter PVC screen will be set to intersect the water table (Figure 6).

The mid depth wells will be constructed the same as the shallow wells except the boring

will terminate at the top of the stiff saprolite and a five foot screen will be set at the

bottom of the well (Figure 7) . The combined well will be constructed similar to the mid

depth well except a 15 foot screen will be used and will extend from the bottom of the

well to the water table.

The deep wells will be constructed by boring with a hollow stem auger to the top of the

confining layer. A PVC outer casing will be set and grouted in place . 'Me boring will

then continue through the outer casing to auger refiLsal . A five foot screen will be set at

the bottom of the boring (Figure 8) .

Based on the free product assessment in the new wells, additional wells may be required

to more closely define the extent of free product in the vicinity of MW31) or other

monitoring wells .



4.4 Groundwater Sampling and Analysis

Groundwater samples will be collected using generally accepted groundwater sampling

procedures (Appendix II) by Duke Power Company, Scientific Services . In-situ analysis

will include pH, Specific Conductance, Temperature, Dissolved Oxygen and Redox

Potential .

Groundwater samples will be analyzed by Duke Power Company, Laboratory Services,

Huntersville, NC, SCDHEC certification # 99005 .

Samples will be analyzed for VOC following EPA Method 601/602 and for S-VOC

following EPA Method 625. Samples will also be analyzed for the following total

dissolved metals following appropriate EPA Methodology: Barium, Calcium, Iron,

Potassium, Magnesium, Manganese, Sodium Tin, Zinc, Cadmium, Chromium, Copper,

Nickel, Lead, Arsenic, Selenium and Mercury . Samples will also be analyzed for

Chloride, Ammonia, Acidity, Alkalinity, Sulfate, Total Dissolved Solids and Total

Organic Carbon .

5.0 SOIL SAMPLING

Soil samples will be collected from the auger borings for all new mid depth, combined

and deep monitoring wells . Samples will be collected at continuous depths using a split-

barrel sample spoon. Soil samples will be classified in the field using the Unified Soil

Classification System, and verified by a S .C. registered geologist .

Based on field inspection approximately three samples from each boring will be selected

for field screening . One sample per boring will be selected for laboratory analysis for

VOC, S-VOC, cyanide and metals .
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.(T BORING (6*0

2"0 WELL CASIN G

SEAL (GROUT WITH 10% BENTONITE)
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SAND
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WELL SCREEN

cli

CAP
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NOTES: I.ALL DIMENSIONS ARE APPROXIMATE .
2ALL CASING MATERIAL SHALL BE 5am 40 PVC

&WELL SCREEN MATERIAL SHALL BE SC-14 k'o PVe-
FIGURE 6

DUKE POWER CO .

SHALLOW WELL
CONSTRUCnON DETAILS



LOCKABLE CAP

VENTED CAP

STEEL PIPE

GROUND SURFACE

GROUT
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2"0 WELL CASING

SEAL (GROUT WITH 10% BENTONITE)-
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NOTES: LALL DIMENSIONS ARE APPROXIMATE.

2.ALL CASING MATERIAL SHALL BE 5 rR 40 PVC

&WELL SCREEN MATERIAL SHALL BE SCH 40 PVC
FIGURE 7

DUKE POWER CO .

MID DEPTH WELL
CONSTRUCTION DETAILS
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NOTES :
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M E M 0 R A N D U M

To: Charles Bristow, Hydrogeologist
Appalachia 11 District HOC

From: Tom Knight, PG, Manager
Geohydrologic Section C~~
Water Monitoring, Assessment and Protection Divisio n

Date* December 6, 1996 REcnrvEn
Re : CSX Transportation-Bramlette Road Site

Assessment Report (9/3/96) DEC 199r'.

Greenville County EQG QRE" "
I have reviewed the referenced report and offer the following

comments :

- The recommendations are acceptable and should be implemented .

- A meeting should be scheduled to discuss the next phase of
investigation with both Duke Power and CSX if both parties are agreeable .

I agree that the current status of the water supply well at the
former coal Gasification plant should be determined soon .

The free phase coal tar (DNAPL) at well MN-3B is noted . Some
process to remove the product as it collects in this well should be
devised .

A
- The vertical extent of the contaminant plume needs to be

determined . The product at MW-3B is at a location diBtal to the
gasification plant . Areas where the coal tar may have settled should be
evaluated .

It is not anticipated that the saprolite is impermeable at the
site . The DNAPL at well MW-3B is probably moving along the interface
between alluvial sediments and saprolite due to a permeability difference
at that location . The top of bedrock and the tram ition zone also should
be investigated .

- I recommend that the next sampling event include the parameters
dissolved iron and manganese . Apparently strong reducing conditions or
direct reduction of the metals are being developed by the degradation of
the hydrocarbons (I noticed heavy iron bacteria throughout the wetlands
area) . Potential toxic effects of these metals on aquatic toxicity should
be evaluated .
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Bristow-CSXT Memo .
December 6, 1996
Pagd Two_

Free product should be remediated as this will remain an ongoing
source for dissolved constituents in groundwater .

- Prioritization of activities should include an evaluation of the
relative risks from the various exposure pathways with the most likely
pathways to be targeted for corrective action to remove the risk first .
Additional considerations include long term impact to the environment and
to groundwater quality, plus the discharges to the Reedy River, the
stream and the wetlands .

- corrective action will be necessary at this site due to ongoing
discharges to the wetlands, DKAPL present in the groundwater, and
concentrations of contaminants including known and/or probable human
carcinogens in surficial soils .

Although the plant survey is helpful in establishing the potential
impact to the plant community, the potential impact upon the fauna needs
to be evaluated as well (especially aquatic toxicity effects-
hydrocarbons have been noticed in the stream in various places to its
confluence with the Reedy River) .

The source of the sulfate in well MW-3 should be evaluated as this
concentration is above the proposed MCL for this compound .

Please note that the maximum concentration allowable in
groundwater for the IS National Toxicity Program designated polynuclear
aromatic hydrocarbons (PAR, i .e . probable human carcinogens) is 2 ug/1
(list attached) . Non-differentiated PAH maximum concentrations are
established at 2 Ug/1 and all other PAH maximum allowable concentrations
in groundwater are established at 25 ug/l . These levels are based upon
available data for the protection of human health as advised by the
Department's toxicologist, Dr . John Brown .

Please include field specific conductance and field PH data in theJ
data summary table in future reports .

Several compounds are present in the groundwater above or near 10
percent of their respective solubility limits in wells KW-1, 3, 6, 7, and
in boring LV-023A . This strongly suggests that free phase coal tar is
present in the immediate vicinity of each of these locations . ,

If you have any questions, please contact me at (803) 734-5227 .

TK

enc : Designated PAH's

cc- Doug Johns
Quinton Epps
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DEsIGNATED PAR' s

Benzialanthracene
Benzo(blfluoranthene
Benzo [ j I fluoraLnthene
Benzo(klfluoranthene
Benzo[alpyrene
Dibenzota,hlacridine
Dibenzo[a,jlacridine
Dibenz(a,hlanthracene

Dibenzo[c,glcarbazole
Dibenzo(a,elpyrene
Dibenzota,h]pyrene
Dibenzo[a,ilpyrene
Dibenzo(a,l)yyrene
ideno[1,2,3-cdlpyrene
5-Methylchrysene

12/5/9 6

TK
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PROCEDURE 3500: GROUND WATER INVESTIGATION
GROUND WATER MONITORING, SAMPLE COLLECTION

AND AQUIFER INVESTIGATION S
AT DUKE POWER COMPAM LOCATIONS

7:

Prepared
August 26, 1996



INTRODUCTION

Duke power has numerous locations throughout the system that require
ground water monitoring on a routine and non-routine basis. The ground
water monitoring activities can be segmented into three distinct
categories . These categories Include underground storage tank (UST)
monitoring, non-underground storage tank (NUST) monitoring and long-
term monitoring .

Underground storage tank monitoring includes all locations where known
leaks of these tanks have been documented and they are currently
regulated by a State UST program. These monitoring programs target
organic contaminants related to gasoline and fuel oil found at
transportation facilities and fuel storage facilities at fossil generating
stations.

The NUST monitoring Includes all ground water monitoring not related to
usrs or have dedicated sampling systems installed . These programs
center around the abandoned manufactured gas plants located throughout
the systent In general, these programs target organic compounds
associated with coal tars, however other chernicals such cyanide, phenols,
and trace metals are also Important constituents monitored at these sites .

The long-term monitoring programs are programs where dedicated
sampling systems have been Installed. These systems are found at
industrial waste landfills, dry ash landfills, asbestos landfills and land
farms located at nuclear and fossil generating facilities.

The purpose for this procedure Is to bring a consistent method for
conducting the field aspects related to ground water monitoring and
assessment As such the guideline contains 7 sections. Each section
details the sampling procedure for each type of program explained above .
This procedure Is a revision of the Geraghty and Miller Sampling and
Analysis Plan prepared In September, 1990. The procedure Is an
Improvement In the G&M Plan in that it addresses the specific sampling
requirements for different ground water monitoring programs and at tfie
same time allows flexibility In the way these programs are Implemented . In
addition, this procedure in principal follows the latest protocols outlined In
US EPA, Region IV, Environmental Investigations, Standard Operating
Procedures and Quality Assurance Manual, May, 1996.
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SECTION I

GUIDELINES FOR SAMPLING GROUNDWATER (UST SITES)

MONITORING WELLS LESS THAN 30 FEET DEEP

1 .0 EQUIPMENT PREPARATION I STAGIN G

e Stage the equipment using a site specific checklist, if available, like the one
shown at the end of this section .

9 To the extent possible, pre-label sample bottles, field data sheets, and
custody sheets prior to leaving the lab .

0 On the day of sampling, prior to leaving the lab, collect fresh milli-Q water
into a plastic carboy . Ensure the carboy is thoroughly rinsed with the milli-Q
water. This water will be used to collect field blank samples while in the field .

0 If applicable, collect samples for the trip blank directly from the milli-Q source
prior to going into the field, label accordingly, and carry the temple with you
into the field . Do not open this sample while in the field .

0 Samples for trip blanks should include analyses for volatiles (small 40 ml
vial).

2.0 SITE PREPARATIO N

0 Organize the sampling equipment, sample bottles, etc . and prepare a Mwork
station" for measuring the indicator parameters .

0 Calibrate the Hydrolab water quality analyzer according to the Standard
Operating Procedure (SOP) 3220 and document the calibration data on a
form similar to the one shown at the end of this section .

0 Locate the well locations and decide on a sampling sequence . Groundwater
monitoring wells should be sampled from the least contaminated to the most
contaminated and from the upper aquifer (shallow wells) to the deeper
aquifer (deep wells) .

* Unlock each well and measure the volatile organics concentration using the
photoionization detector (PID) according to the SOP 3310.

0 If the PID registers a reading of greater than 10 pmm, measure for free-
product .

0 Measure the depth to water using the water level meter SOP 3100. If
unknown, measure the total depth of well . Perform the necessary
calculations as shown on the attached Groundwater Monitoring Data Sheet
to determine the well volume needed for purging .



orOF~

3.0 PURGING

NOTE: If this site has been sampled previously, dedicated tubing should be
available. For the sake of discussion, it is assumed this is a new site and new
tubing will be needed.

Put on a clean pair of gloves .
Place new teflon tubing into the well ensuring that you have reached the
bottom. Allow an additional 3 to 5 feet of tubing to extend from the well .
Cut a 3 to 5 foot section of Tygon tubing and attach the two pieces of tubing
together .
Place the Tygon tubing into the roller head of the peristaltic pump .
Place the tubing discharge end into a purge container, turn the pump on and
adjust the flowrate of the pump to maximum. Continue to pump until one
complete well volume has been removed or the well has been evacuated.
Collect a sample of groundwater into a 500 ml container and immediately
measure the pH, temperature, and specific conductivity of the sample by
pouring part of the sample into the Hydrolab calibration cup, cover using the
soft rubber cap, and rinse the probes thoroughly . Discard the rinse water.
Fill the cup to the top, and cover the open end and allow the readings to
stabilize .
Once the readings have stabilized, record the values on a field sheet as
shown on the attached Groundwater Monitoring Data Sheet
Continue to remove one well volume, collect a sample, and measure for pH,
temperature, and specific conductivity until the pH has stabilized within
0.20+/- units and temperature and specific conductivity are within ±10% over
three consecutive well volumes .
If the well becomes evacuated to dryness during the course of purging, it is
considered that true groundwater is now entering the well during recharge
and sampling can begin .
Once the indicator parameters have stabilized or the well is completely
evacuated, sampling may begin .

4.0 SAMPLING

* Allow the well to recharge to ensure adequate volume is available for the
collection of samples . If the well has not sufficiently recharged within 8 hours
to collect samples, suspend sampling and notify the project scientis t

9 Locate all the sample bottles for the well and place initials of the sample
collector, and the time of sample collection onto the label . Fill out the
custody sheet as shown on the attached example .

* Place a fresh pair of clean gloves on .
0 Collect samples in order of their volatility :



0 Volatile Organics
0 pH, specific conductance
e Semi-volatile organics
0 Metal s

• Decrease the flowrate of the pump to less than 100 ml per minute to minimize
the turbidity of the sample and the potential for volatization of the sample .
Fill up the sample bottles according to the study specifications and preserve
each sample accordingly (acidification, ice, etc .) .

• Slowly fill the 40 ml vial for the volatile analyses . These vials are pre-
acidified, therefore, do not overfill but form an inverted miniscus . Place the
cap over the top of the miniscus and screw on tightly .

• Invert the bottle and gently tap the sides of the vial and inspect for air
bubbles. If air bubbles are present, uncap and try again .

• A total of 3 samples (or three 40 ml vials) per each well location is normally
required for volatile samples.

• Fill the brown sample jugs for semi-volatiles . The flowrate can be adjusted to
a higher rate for these analyses .

0 Once all samples have been collected, turn the pump off. Wearing clean
gloves, remove the tubing from the pump and well by winding it up into a tight
circle. Place the tubing into a plastic bag and label the bag specific to the
well and site for future use. Replace the well cap and lock the well .

• Perform the purging and sampling sequence for each well until all wells have
been sampled .

6.0 FIELD BLANK S

Collect all field blanks by sampling directly from the plastic carboy containing
the milli-Q water. Complete the labeling requirements for the sample and
custody sheet .

6.0 POST SAMPLIN G

0 Perform the post calibration of the Hydrolab water quality analyzer according
to the SOP 3220.

* Ensure that all samples have been properly labeled and are preserved
according to the analyte .

0 Ensure the custody sheet has been accurately completed.
9 Place a custody seal over all coolers not directly delivered to the laboratory

by the sampling team .
0 Review all field sheets and calibration sheets for accuracy and

completeness .
* Ensure that all wells have been locked and complete a final site inspection

and fill out a Site Checklist like the attached example .
- Ensure that all data is filed accordingly upon return to the laboratory .



CA"--. 1JST KIWI$

SITE : TODOVILLE GARAGE LIST WELL LOCATIONS: 28 - MW1, MW2. MW3- MW4. MW5- MW8- MW7- MWO, MWO, MW10, MW11, MW12, MW13, MW14, MW15, MW16, MW1 7
MWIll, MW19, MW20, MW21, MW22, MW23, MW24, MW25, MW28, MW27, ~8

TRIP BLANK2 (625 and VOC)
FIELD BLANK' 2 (625 and VOC)
QC SAMPLE: 1 (625)

X OF *OF BOTTLE BOTTLE
BOT VOL (ml)LABEL TYPE ANALYSES

- 0 30 300 ClearSOD VOC
PRESERVATIO N

- go 90 40 Small brown vial Place on too, then acidify with 5 MI oktgf---~ S-5 .9.VOC .4 Pour the HCI acidified sOmPIS from the SOD bottle and place on IC'e' .- 0 30 300 ClearSOD VOC (504.1) Place on Ice, then acidity with 5 MI OLH_q~. SO ~) j- 90 go 40 Small brown vial VOID (504.1) Pour the HCI acidified sample from Me 800 bottle and place on log.- 31 31 2500,t jj) Brown jug 626 Place on Ice .- 20 29 500 Clear plastic Lead
Acidity With 5 m! of HN03 .

10
- 2 Hydrolab H20 6 Small cooler > COLLECT THE MILLI-Q WATER
- I Galt call and connector for Hydrolab 5 Large coole r
- 2 pH buffers (7 .00, 4.00) 24 too >COLLECT AND TIME THE TRIP BLA! INKS
- 2 Conductivity standard (Match previous data) 6 Evacuation containe r
- 3 500MI bottles for Hydmlab OW readings Pocket knife /scissor > GET THE HYDROLAB READOUT UNIT
- 2 Digital thermometer Hard hat
- 2 Calculator Safety glasses > GET ICE
- 3 I'xiderfess gloves Plastic ba g
- Data /carbration forms Rain gear

- Custody forms I Tool box
- COPY of previous data I Gas can

MIMO water

- 30 50% HN03 vials 3 Generator
- 60 50% HCIvials 4 Peristaltic pump
- 40 Tags for 625 samples 28 Dedicated tubing
- 4 Water level meter 2 box PGrISIBIlic pump tubing
- 2 Product Interface meter 2 boX PVC tubing
- I box 1 .5Inch bailer 2 String

I PID probe



DUKE POWER COMPANY0
.GROUNDWATER MONITORING DATA SHEET

ILOCATION : :T-~o 4TA-Le

PROJECT TITLE : v S-r

SAMPLING DATE: 10,J11-96 --JFIELDCREW'.F t--bC-

MONITORING WELL NUMBER : WATER LEVEL METER #:

TIME SAMPLE COLLECTED :

WELL VOLUME CALCULATIO N

WELL WELL TER
DIAMETER DEPTH x
_qESHES) (FEET) E

0.02182 2q. ts
.9

~L

x

Rtl -4" WA x 0.0873

LITERS PER WELL VOLUME REMOVED : OBSERVATIONS :

WELL I LITERS TO REMOVE : ODORS DETECTED: FREE PRODUCT MEASUREMENT:IE
VOLUME (FrA3x2"2uFrA3) TYPE: Foe.L- ETHOD:j :T(jVESTX(7A`Tb9-

OC

r WELL 1 4- WELL STRONG: ICKNESS: ff

1 Cf.l I NIA'- MINOR: we THER:

5 NONE : FPRODUCT LEVEL (11) :

=20 q

"

1 0

WATER METHOD VOLUME 1EVACUATED PH TEMP SPECIFIC COMPLETE
LEVEL (P--PUMP) VOLUME CONDUCT. EVACUATION

r(FEE7n(B=BAIL) (LITERS) "rERS) (units) (d~ C) (Umhc6lfml (YIN)

9 .1 ;t- ? 10

0

S2. lq-,~ qs
I -

rj
NIA % 0

o t

. 13. ;L S3 q

10 .0 sAo .-WA
q lx-9 t1i

COMMENTS : WATER LEVEL ANDVELL DEPTH REFERENCED TO TOP OF PVC WELL CASING .



I- DUKF --ftH, 0 RNY" ...... L~a ~ " -
W`~

-~ . ~ 1 0
F aboraTqtySen v AM

MNS Bldg . 1 7405 (MG03A1 )
13339 Ha ers Ferw Road ANALYSIS REQUEST FORM
HuntersviRe NC 2 078 or. Wh;se"A^)4 Sp-oqLS CLIENT 6ONTACT/PHONEI :
CLIENT`:---T66DVZLLC ANALYSES REQUESTED by bottle type-MUST NOTE PRESERVATIVE"
Project Name': 115 7:
Results to/Phone' : 9 - -5ANrwr 2 .7-q

(may note special DIL or Method)"

Address and/or PROFS,:
Matrix (type of samples)/QC Level' : 12 yfJ6 W ArE R-
SAM No .,: XXXkXXKk

0
Collected using 4

CHEMPLOT Sample Description sampling Instructions"_ 64 co
FRAC Number or -Z

11314 Time Name Uj
I LU

>0 t~b r- I
MLb 6LAAK I Iy 145 44C %t
amp &-Ag 1130 L-b r- t 1;~

L-b C-

L
Sample Preserved Qd Ye 14 Total # of samples":
Name : ~ .& 4~%~ 1 1 L4

I Delivered by": Uelivered by: Delivered by: sted":

Wroutine (3 weeks)
Date[Time: Daterrime: Dateffime- 0 Rush (2 weeks)

I
Received by : Received by : Received by: 0 Emergency Rush

Comments":

0 Date Results Requested

See instructions on back of form.
While, canary - LS Files Pink - Client Copy



GUIDELINE TO OPER.ATION OF A PERISTALTIC PUMP

Equipment

Pump
Pump head
Special tygon tubing
PVC tubing for well
Generator

Method

* Connect pump to generato r
* Connect special tygon tubing to well tubing - placing intake end into well
* Open pump head
* Insert special tygon tubing into pump head
* Close pump head
* Determine flow direction through pump head
* Start generato r
* Set flow rate (usually maximum for purging)
* Set flow toggle switch in appropriate setting (forward or reverse)
* To stop flow, set toggle switch in center positio n

SS82.MSW



SECTION 2

GUIDELINES FOR SAMPLING GROUNDWATER (UST SITES)

MONITORING WELLS 30 FEET DEEP AND GREATER

1 .0 EQUIPMENT PREPARATION I STAGING

0 Stage the equipment using a site specific checklist, if available . like the one
shown.

9 To the e)dent possible, pre-label sample bottles, field data sheets, and
custody sheets prior to leaving the lab.

9 On the day of sampling, prior to leaving the lab, collect fresh milli-Q water
into a plastic carboy. Ensure the carboy is thoroughly rinsed with the milli-O
water. This water will be used to collect field blank samples while in the field .

0 Collect samples for the trip blank directly from the milli-Q source prior to
going into the field, label accordingly, and carry the sample with you into the
field. Do not open this sample while in the field.

0 Samples for trip blanks should include analyses for semi-volatiles (large
brown jug) and volatiles (small 40 ml vial) .

2.0 SITE PREPARATIO N

* Organize the sampling equipment sample bottles, etc . and prepare a Kwork
statioW for measuring the indicator parameters.

e Calibrate the Hydrolab water quality analyzer according to the SOP3220 and
document the calibration data on a form similar to the one shown .

* Locate the well locations and decide on a sampling sequence . Groundwater
monitoring wells should be sampled from the least contaminated to the most
contaminated and from the upper aquifer (shallow wells) to the deeper
aquifer (deep wells) .

9 Unlock each well and measure the volatile organics concentration using the
photoionization detector (PID) according to the SOP 3310.

* If the PID registers a reading of greaterthan 10 pmm, measure forfree-
product.

* Measure the depth to water using the water level meter SOP 3100. If
unknown. measure the total depth of well . Perform the necessary
calculations as shown on the attached Groundwater Monitoring Data Sheet
to determine the well volume needed for purging .



3.0 PURGING

0 Put on a clean pair of gloves.
a Remove a bailer from the protective wrapping and secure a string through

the bailer top.

0
NOTE: The Grundfos Redi-Flo 2 submersible pump can be used as

an alternafive to the bailer.
0 Lower the bailer into the well, allowing enough string to equal the well depth

plus three feet Cut the string, fie a loop on the end and place the loop over
your hand.

0 Remove the filled bailer by winding or looping the bailer string ensuring that
no contact with any surfaces is made . Discard the groundwater into a purge
container. Continue to mbail the wellm until one complete well volume has
been removed.

0 Collect a sample of groundwater into a 500 ml container and immediately
measure the pH, temperature, and specific conductivity of the sample .

0 Pour part of the sample into the Hydrolab calibration cup, cover using the soft
rubber cap, and rinse the probes thoroughly. Discard the rinse water.

* Fill the cup to the top, and cover the open end and allow the readings to
stabilize .

0 Once the readings have stabilized, record the values on a field sheet as
shown on the attached Groundwater Monitoring Data Shee t

0 Continue to remove one well volume, collect a sample, and measure for pH,
temperature, and specific conductivity until the pH has stabilized within
0.20+/- units and temperature and specific conductivity are within ±1 0% over
three consecutive well volumes .

0 If the well becomes evacuated to dryness during the course of purging, it is
considered that true groundwater is now entering the well during recharge
and sampling can begin.

0 Once the indicator parameters have stabilized or the well is completely
evacuated, sampling may begin .

4.0 SAMPLING

* Allow the well to recharge to ensure adequate volume is available for the
collection of samples.

9 Locate all the sample bottles for the well and place the initials of the sample
collector, and the time of sample collection onto the label . Fill out the
custody sheet as shown on the attached example .

0 Place a fresh pair of clean gloves on .
9 Gently lower the bailer down the well to minimize the turbidity and potential

for volatilization of the sample. Fill up the sample bottles according to the
study specifications and preserve each sample accordingly (acidification, ice,
etc.) .



0 Gently displace the ball valve located near the bailer bottom and slowly fill
the 40ml vial for the volatile analyses. These vials are pre-acidified,
therefore, do notoverfill but form an inverted miniscus. Place the cap over
the top of the miniscus and screw on tightly .

0 Invert the bottle and gently tap the sides of the vial and inspect for air
bubbles. If air bubbles are present, uncap and try again .

e A total of 3 samples (or three 40 ml vials) per each well location is normally
required for volatile samples .
Fill the brown sample jugs for semi-volatiles.
Once all samples have been collected, discard the bailer . Replace the well
cap and lock the well .
Perform the purging and sampling sequence for each well until all wells have
been sampled .

5.0 FIELD BLANKS

Collect all field blanks by sampling directly from the plastic carboy containing
the milli-Q water. Complete the labeling requirements for the sample and
custody sheeL

6.0 POST SAMPLING

0 Perform the post calibration of the Hydrolab water quality analyzer according
to the SOP 3220 .

0 Ensure that all samples have been properly labeled and are preserved
according to the analyte.

0 Ensure the custody sheet has been properly filled out .
0 Place a custody seal over all coolers not directly delivered to the laboratory

by the sampling team.
* Review all field sheets and calibration sheets for accuracy and

completeness. Ensure that all data is filed accordingly upon return to the
laboratory.

0 Ensure that all wells have been locked and complete a final site inspection
and fill out a Site Checklist like the attached example .
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SITE: TOODVILLE GARAGE LIST WELL LOCATIONS : 28 - MWI, MW2, MW3, MW4, MWS, MW6, MW7, MW8 . MWO, MW10, MWI 1 . MW12, MW13, MW14, MWIS, MW16, MW17

MWIS, MW19, MW2D, MW21, MW22 . MW23, IVW24. MW25, MW26, MW27, MW28

TRIP BLANK 2 (625 and VOC)
FIELD BLANK 2 (625 and VOC)
OC SAMPLE: I (62S)

N OF # OF BOTTLE BOTTLE
LABEL BOT VOL (mQ TYPE ANALYSES PRESERVATIO N

0 30 300 Clear BOD VOC Place an Ice, then acidify with 5 ml of HCI.

90 go 40 Small brown vial VOC Pour the HCI acidified sample from the SOD bottle and place on Ice.

0 30 300 Clear SOD VOC (504.1) Place on Ice, then acidify with 5 ml of HCI.

90 90 40 Small brown vial VOC (504.1) Pour the HCI acidified sample from the SOD bottle and place on Ice .

31 31 2500 Browhjug 625 Place an Ice .

29 29 Soo Clear plastic Lead Acidify with 5 ml of HN03.

2 Hydrolab H20 6 Small cooler > COLLECT THE MILLI-0 WATER

I Gall call and connector for Hydrotab 5 Large cooler
2 PH buffers (7.00,4.00) 24 Ice > COLLECT AND TIME THE TRIP BLANKS
2 Conductivity standard (match previous data) 6 Evacuallon containe r
3 SOO ml bottles for Hydrolob GW readings Pocket knife / scissor > GET THE HYDROLAB READOUT UNIT

2 Digital thermometer Hard hot
2 Calculator Safety glasses > GET ICE
3 Powderiess gloves Plastic bag

Data /Calibration forms Rain gear
Custody forms 1 Tool box
Copy of previous data I Gas can
MIIII-O wate r

30 SO% HN03 vials 3 Generato r

60 50% HClvfals 4 Peristaltic pump
40 Togs for ezsamples 25 Dedicated tubing
4 Water level meter 2 box Peristaltic pump tubing
2 Product Interface meter 2 box PVC tubin g

I box 1 .5Inch baller 2 String
1 PID probe



//UKE P~OWER~COMP~AN Y
GROUNDWATER MONITORING DATA SHEET

ILOCATION: I
PROJECT TITLE: I U

SAMPLING DATE- 10,J,n-96 I FIELD CREW-1 t-O C

MONITORING WELL NUMBER. WATER LEVEL METER 9: ww ko
TIME SAMPLE COLLECTED : 1000

WELL VOLUME CALCULATIO N

WELL WELL WATER 3.14"x,,r-2 VOLU E0_0 IS0.08 3
DIAMETER DEPTH LEVEL x (FTA3)

FE

0.08 32" x ~O~O~2271~8 0.')OR'7
4- NIA NIA x NIA

LITERS PER WELL VOLUME REMOVED: OBSERVATIONS :

WELL LITERS TO REMOVE- ODORS DETECTED: -FFiiEE PRODUCT MEASUREMENT :

VOLUME wr-3 Kum wT-3i TYPE :
REDO

A r WELL 4- WELL STRONG: ICKNESS:

I AQ-07 NIA MINOR : IOEER,
6 NONE : EPRODUCT LEVEL (ft) : AM

'i 10

20 LPID Reading

WATER METHOD VOLUME EVACUATEDNiibW-Wl PH TEMP SPECIFIC COMPLETE
LEVEL (P-PUMP) VOLUME CONDUCT. EVACUATION

I

(FEE-n m=am) (LITERS) (LITERS) (units) (dog C) (umholcm)

15

.-.7q A ;Lo 2.n 4 .51) 16-4 q?
NIA lo lio 4 . 11, 1

X0 --(.o

E

COMMENTS: WATER LEVEL AND WELL DEPTH REFERENCED TO TOP OF PVC WELL CASING .

di2ove y"wid (mell .v gool skm4e-



DI"" 'OWE- --'APAI;''
AM

LaZOTafbry Stme-e s
MNS Bldg . # 7405 (MG03AI) ANALYSIS REQUEST FORM13339 Hqgers Fag Roa d
Huntersvi e NC 2 (078
LS CLIENT tONTACT/PHONEI: T-
CLIENP : TO bi) 4 X: L LE ANALYSES REQUESTED by bottle type-MUST NOTE PRESERVATIVE"
Project Name' : us T_
Results to/PhoneA: SA

(may note special DL or Methocl)"

Address and/or PROFS':
Matrix (type of samples)/QC Level' : G9D0mbWAT*_L
SAM No.': XXM rnx ;__ -

Collected using
CHEMPLOT Sample Description sampling Instructions "

FRAC Number or
CO

I
Z-4

ID10 Date ' Time Name U1 w

LZ C. 1 1 .3
lots' I-a C I

1~ &ARK 0530 uc 1
13C - 1AW12 /6's L-bc. t

Sample Preserved 0 Yes U NO Total # ot samples" :
Name :
Delivered by" : Delivered by: Delivered by : Turnaround Requested" :

UY'Routine (3 weeks)
b-aterrime: Date/Time: Datefrime: 0 Rush (2 weeks)

Received by : Received by* Received by: 0 Emergency Rush
0 Date Results Requested

Comments" :

See instructions on back of form .
White, canary - LS Files Pink- Client Copy
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BRAMLETTE ST . MGP
GRFMMLLE S . C .

1916 : Contract to construct a new coal gas plant on a
former baseball field near the Southern Railway
Depot awarded to Gallivan Construction Company by
Southern Public Utilities . The new plant will
replace the Broad St . plant which used the water
gas process (oil and coke) which is more
expensive . Coke from the new plant will be sold .

1917 : The new plant is finished in April . Capacity is
170,000 ft3/day. Building is 681x461, 2 benches,
6 retorts each. Tar and ammonia washer tanks for
18,000 gal . tar and 10,000 gal . ammonia. Four
inch line to gas holders at Broad St . facility .
Facility produces 2,000 tons of coke annually .

1918 : Addition to Bramlette gas plant, capacity up to
350,000 ft3/day . Water gas plant (Broad St) used
for peaking . Southern Utilities is replacing all
its water gas works with coal gas .

1920 : Add new water gas set, purifiers, tar extractor
and holder to (Broad St .?) plant . Extend
distribution system west of Reedy River . Feeder
lines to north and east sections of Greenville
made last year . capacity is 350,000 for coal gas
and 1,000,000 ft3/day for water gas in Greenville .

1922 : Bramlette plant is increased to 560,000 ft3/day
capacity . 75% of population within city used gas
for cooking or heating or both, serves 3,000
customers . 44 miles of 6" to 1611 mains .
Bramlette St . holder is 200,000 ft3 .

1945 : A water gas plant starts operation at Bramlette
St. This plant doubles the gas production
capacity in Greenville . The new plant uses the
coke by-product from the coal gas plant and mixes
it with oil . A 50,000 ft3 gas holder is also
constructed .

1951 Duke Power sells the gas operation and property to
Piedmont Natural Gas .

1963 Piedmont Natural Gas sells the property to
Piedmont and Northern Railway .

1967 Piedmont and Northern Railway is merged with

00.
Seaboard Coast Line Railroad Company .
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Phase III Faunal Assessment Report



INTRODUCTION

Aquatic invertebrates, amphibians, and zooplankton were sampled at two locations at the
Bramlette site on March 17, 1999 ; the fish were sampled at the same two locations on March 18 .
The purpose of the sampling was to inventory the aquatic fauna and to determine if the coal tar
had any effect on the aquatic fauna . Sampling locations were established in an area directly over
the coal tar plume and in an area downstream, outside the plume .

SITE DESCRIPTION

The Bramlette wetlands area is subject to greatly varying water depths depending on the intensity
and duration of rainfall during a particular year. During the course of the year much of the
wetland area dries out so that only a few pools and Ditch 5 might have water throughout the year .
Any leaching from the coal tar plume would have the greatest effect on the fauna during low
water periods when groundwater would make the greatest contribution to total flow . Conversely,
any effects of leachate would be least during wet periods when surface runoff waters would
dominate the flow. During March 17 and 18 sampling the water in the wetlands was confined to
the flow along the landfill above the beaver dam and in Ditch 5 ; there were scattered, isolated
pools of water in the rest of the wetland area . We assume, therefore, that our sampling was
conducted during a " worst case" situation in terms of high potential leachate concentration in the
surface waters .

METHODS

Two sampling locations, two 100 foot squares, were established on March 17,1999 ; one was
designated Plume Sampling Area (PSA) and the other Non-plume Sampling Area (NSA)(Figure
1). A global position system unit (Trimble Pathfinder Basic Plus) was used to locate the
northwest comer of the PSA and the southwest comer of the NSA. The PSA was located so that
half the sampling was done above and below an active beaver dam . The dam was located
approximately 20 feet south of the ditch cut through the Vaughan landfill . The maximum water
depth behind the dam was about 3.5 feet ; below the dam there was a broad seepage area with one
deeper channel approximately 10 to 15 feet Aride with water less than a foot deep. No current
measurements were taken but a very low flow was evident .

The NSA was also located above and below a beaver dam, but this dam did not appear to be
maintained. The water was confined to the ditch draining the site . Below the dam the ditch was
about ten feet wide and water depth was about 18 inches. Above the darn the water was about 3
feet deep and was largely confined to the ditch. The majority of the site was dry ; small, isolated
pools were scattered throughout the site .

0



Fish, aquatic macroinvertebrates, and zooplankton were sampled in each of the squares .
Amphibians were sampled within each square and, also, in isolated pools between the ditch and
sewer lines to the west .

Zooplankton

Zooplankton was sampled by taking two 3 meter horizontal hauls with a 0 .3 meter diameter net
with 80u mesh . The contents of the plankton bucket were transferred to a sample bottle and
preserved with formalin . In the laboratory, subsamples were examined under a dissecting
microscope (12X to 80X) and a compound scope was used for making identifications . The
sample bottles were brought to 220 ml with tap water . The samples were thoroughly agitated
and four 5 ml subsamples were withdrawn and placed in a square Petri dish with gridlines . Due
to the high organic matter content, the samples were examined under a dissecting microscope so
that organic matter could be moved to expose zooplankton for counting . All zooplankters in a
square were counted at 40X magnification under a Zeiss dissecting microscope. For each
sampling location all taxa from each square counted were summed and a percentage per taxon
was calculated . Three squares were counted for the PSA and 5 squares were counted for NSA;
numbers per liter were calculated for each sampling location . Several additional scans of each
sample were made to compile a species list .

Amphibians

Amphibian collections were conducted at station PSA and NSA . In addition, collections were
made in shallow water pools adjacent to NSA . Collection were made using a long handled dip
net with a 1000 micrometer mesh bag-net, an enamel pan used as a dipper, and by hand.
Incidental amphibian collections were made during electro-fishing . All specimens were
preserved in the field in 15% buffered formaldehyde solution. Final specimen storage is in 70%
ethyl alcohol . Salientid (frogs and toads) larvae were identified using Altig (1970) and Blair et al .
(1968) . Adult salientids were identified using Martof et al . (1980) .

Macroinvertebrates

Macroinvertebrates were collected with I 000-micron mesh kick net . The collections were timed
so that the sampling effort at each site was the same . Organisms were sorted from debris in the
field, preseserved, and returned to the laboratory for identificaiton .

Fish

Fish were sampled for 30 minutes at each location using a backpack electrofisher. As many of
the stunned fish as possible were collected with dip nets, preserved in 10% formalin, and
returned to the lab for identification . All fish were identified to species, enumerated, and
individually measured for total length (mm).

0



RESULTS AND DISCUSSION

Zooplankton

Zooplankton of temporary waters vary greatly in number of species and abundance (Galindo et
al . 1994 ; Serrano et al . 1998) . Serrano and Toja (1998) reported annual population densities
ranging from 21 to 536 individuals per liter in 1991/1992 and I to 488 individuals per liter in
1992/1993 . The population densities recorded from Bramlette fit into this range . The densities
from the NSA location were very low because the net tows did not sample many of the
zooplankters that are associated with the substrate . Zooplankton from the PSA and NSA
locations were carrying eggs and the presence of immature forms indicated ongoing successful
reproduction and survival . The extreme differences in total densities between the locations was
due to habitat types . The PSA was more linmetic (due to the beaver dam) as evidenced by
Synchaeta, Bosmina, and Brachionus ; the NSA populations were dominated by benthic forms
such as Scapholebris and Simocephalus . Based on the zooplankton sampling results, there was
no obvious plume effect.

Table Z-1 . Percent composition of zooplankton at two Bramlette sampling locations .

Taxon Numbers Percentage #/liter
PSA

Rotifera Synchaeta spp . 118 93.6% 55.3
Copepoda Nauplii 3 2.4% 1 .4
Cladocera Bosmina longirostris 5 4.0% 2. 3

NSA
Copepoda Cyclops vernalis 1 50% 0.28
Cladocera Simocephalus (immature) 1 50% 0.28

Table Z-2 . Species list of zooplankton found at two Bramlette sampling locations .
PSA NSA

Rotifera
Synchaeta spp . X
Brachionus sp . X

Cladocera
Bosmina longirostris X X
Illyocryptus sp. X
Scapholebris kingi X
Simocephalus exspinosus X

40 Copepoda



Cyclopoida
Cyclops vernalis X X
*Copepodites X X
*Nauplii X X

Harpacticoida X

* Immature developmental stages .

Amphibians

Bull frog larvae (Rana catesbeiana), of approximately the same size were collected at all three
sampling stations . In our region this is the only species where larvae regularly over winter as
tadpoles taking approximately one year to develop into adults (Martof et al ., 1980) .

Eleven salientid (frogs and toads) egg masses were observed in the marsh samplingarea . These
egg masses were in irregular balls indicating probable ranid parentage . The observed egg masses
were much larger than would be expected from the tree frog species (all of which are small)
expected to be found in the upper Piedmont of South Carolina .

Calls of the spring peeper, Hyla crucifer, were heard throughout the entire area during the
sampling period . In addition, three distinct additional salientid calls were also noted, although
adults associated with these calls were not observed . No salamander species were observed .

Larval and adult collections, observed egg masses, and adult calls in and around the sampling
stations is indicative of successful salientid breeding within the sampled Bramlette wetland .
Amphibian collections are summarized in Table A-1 .

Table A-1 . Amphibian species collected at three Bramlette sampling locations .
L=Iarvae (tadpoles) ; A=adults .

Species PSA NSA NSA-
pool

Rana catesbeiana - L X X X
R. sphenocephala -A X
Hyla crucifer -A X
Egg masses X

Macroinvertebrates



A total of 34 taxa were collected at the Bramlette site, 26 within the area potentially affected by
the plume, and 19 outside the plume area (Table M-1). The two locations had I I taxa in
common. The available habitats at the respective locations accounts for much of the differences
in the macroinvertebrate communities . Although the PSA site is primarily lentic, and the NSA
lotic, many of the insects found may inhabit either environment (Merritt and Cummins 1996) .
The PSA site had a greater variety of habitats available with the pool area of emergent
vegetation, snags, silt, and leaf litter, and a smaller area of flowing water with some sand, silt,
and leaf litter . At the NSA habitat types consisted primarily of snags, leaf litter, and silt .

The beaver dam at PSA was old, and the pond had been there for some time, and
macroinvertebrates collected there had obviously established reproducing populations . It does
not appear that coal tar has had an effect on the macroinvertebrate community .

Table M-1 . Macroinvertebrates collected during the
Bramlette site sampling on March 17, 1999 . An "R"
means that the organism was rare (1 or 2 collected),
"C" = common (3-9), and "A" abundant (10 or more) .

TAXON PSA NSA
Annelida
Oligochaeta
Haplotaxida
Naididae
Pristina sima R

Tubificidae C R
Limnodrilus claparedianus C
Limnodrilus profundicola R
Spirosperma ferox A A

Lumbriculida
Lumbriculidae
Eclipidrilus spp . C
Lumbriculus C

Arthropoda
Crustacea
Decapoda
Cambaridae
Procambarus troglodytes A A

Insect a
Coleoptera
Curculionidae
Lixus spp. R

Dytiscida e
Agabus obtusatus R
Agabus punctatus R



Agabus stagninus C
Hydroporus spp . C R
Hygrotus spp . R
Neoporus lynceus C C
Hydrophilida e
Tropisternus blachleyi blaclheyi R R

Diptera
Ceratopogonidae
Palpomyia-Bezzia complex R

Chironomidae-Chironominae
Chironomus spp . A C
Glyptotendipes spp . C
Polypedilum spp. R

Chironomidae-Orthocladiinae
Orthocladius spp. R
Psectrocladius spp. R
Chironomidae-Tanypodina e
Krenopelopia spp . A C
Meropelopia spp. R
Procladius spp . C

Simuliida e
Simuiium spp . R
Stratiomyidae R

Hemipterar a
Gerridae
Neogerris hesione C

Heteropter a
Corixidae
Trichocorixa spp R

Odonata-Anisopter a
Aeshnidae
Aeshna umbrosa R
Libellulidae
Plathemis lydia C

Trichoptera
Limnephilidae
Ironoquia spp . A R

Mollusca
Gastropoda
Basommatophora
Physidae
Physella spp . C R

Pelecypoda
Heterodonta



Sphaeriidae A A

TOTAL TAXA FOUND 26 19

Fish

Only three species of fish were collected at the two sampling locations (Table F-1) . Eastern
mosquitofish (Gambusia holbrooki) were numerically dominant at each location and they were
considerably more abundant at the station located within the coal tar plume (PSA) than below it
(NSA) . The mean length for eastern mosquitofish at the PSA station was 25 min with a range in
lengths of I I to 40 nim. This indicates that this species of fish was reproducing at this location
and that several year classes were present .

The station located oustside of the coal tar plume (NSA) had greater species diversity, but lower
fish densities (Table F-1) . In addition to the eastern mosquitofish, green sunfish and bluegill
were also collected at the NSA station. However, only 5 fish were collected at this station
compared to 1 1 5 collected at the PSA station. With the low numbers of fish collected at the
NSA station, it was difficult to determine if reproduction was occurring here or if these fish were
migrants from upstream (eastern mosquitofish) or from the nearby Reedy River (green sunfish
and bluegills) during flood periods .

Due to the uniqueness of the current study site, little comparable fishery data are available .
However, Wegener et al . (1973) in vegetated aquatic areas associated with Florida's Lake
Tohopekaliga and Carlson and Duever (1977) in a south Florida cypress strand reported that
mosquitofish were one of the most abundant species to inhabitat these areas . Therefore, their
dominance at the Bramlette Road site is not unusual . It is also not unusual that they were more
abundant at the PSA station where water levels were deeper and somewhat stablized by the
beaver dams than at the NSA station where water levels were shallow and more vulnerable to
drought. The NSA station also lacked vegetation that might provided cover for the eastern
mosquitofish from predation by green sunfish and bluegills at the PSA station. Predation by
these fish may have resulted in the low density of eastern mosquitofish at this station.



Summary

Sampling results from the Bramlette site indicated that species dependent on water for
completing all or part of their life cycle were present at the plume and non-plume areas .
Differences in taxonomic composition and species abundance between the sampling areas were
great in some instances . This was largely due to to the extreme differences in the habitat types :
the plume sampling area was dominated by the beaver pond and the non-plume sampling area
consisted almost entirely of the drainage ditch. Based on the sampling results of March 17 and
18,1999, aquatic and semi-aquatic species were found in the plume and non-plume areas
indicatinf that the animal populations were self sustaining .
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MONITORING WELL INSTALLATON RECORD

JOB NAME : Bramlette MGP Site

- top of casing L5'

4 protective casing

t4 cement groutllnttom

nf 14 top of seall 10 .5 '

1 .2' top of gravel pack 0 4 bottom of seal 1 .2'

.2" PVC WELL

top of screen 1 .7'

7.25" AUGER HOLE

bottom of screen 14.7'

15 .5' bottom of gravel pack bottom of boring 15 .5'

DATE INSTALLED: 03-8-99
INSPECTOR : C A Medlin
MONITORING WELL: MW-8



MONITORING WELL D4STALLATION RECORD
JOB NAME : BRAMLETTE MGP SITE

-LOCKING WELL CAP

2.5' STICKUP ON PVC -PROTECTIVE CASING

-GROUND LEVEL

GROUT

10.0"AUGERHOLE

8" PVC SET @ 18 .0'

7.25"AUGER. HOLE
4* TOP OF SEAL 20.0'

< TOP OF SAND 23.0'

TOP OF SCREEN 25.2'

4E BOTTOM OF SCREEN 30 .2'

30.4' BOTTOM OF GRAVEL PAC]
BOTTOM OF HOLE 30.4'

DATE INSTALLED : 03-11-99
INSPECTOR: C.A. MEDLIN
MONITORING WELL : MW-9



MONITORE*4G WELL INSTALLATON RECORD

JOB NAME: Brainlette MGP Sit e

top of casing

protective casing

4 cement grout

top of seal 1 .0 '

2.0' top of gravel pack --p. bottom of seal 2 .0'

.2" PVC WELL

top of screen 3.0'

7.25" AUGER HOLE

bottom of screen 18 .0'

19.5' bottom of gravel pack 7 .7 bottom of boring 19.5'

DATE INSTALLED: 02-24-99
INSPECTOR: C A Medlin
MONITORING WELL : MW-10



MONITORING WELL INSTALLATON RECORD

JOB NAME : Bramlette MGP Site

top of casing Z.L

protective casing

cement grouttop of

sealcement gro'topofseal 10.0 '

4-- bottom

of s~

L3.0'top of gravel pack bottom of seal 13.0'

.2" PVC )WELL

: : : : :4 top of screen 14.0'

7.25" AUGER HOLE 10.

bottom of screen 24 .0'

25.T bottom of gravel pack bottom of boring 25 .7'

DATE INSTALLED: 02-25-99
INSPECTOR: C A Medlin
MONITORING WELL: MW-1 I



MONITORING WELL INSTALLATON RECORD

JOB NANE: Bramlette MGP Sit e

top of casing 2 .5'

protective casing

ccement grout

ement groltop of seal 10 .5 '

1 .0' top of gravel pack ~p bottom of seal 1 .0'

.2" PVC WELL

top of screen 1 .5'

7.25" AUGER HOLE

bottom of screen 1 1 .5'

12.0' bottom of gravel pack -4 7 7 . 7 ~ . :o bottom of boring 12.0'

DATE INSTALLED: 02-25-99
INSPECTOR: C A Medlin
MONITORING WELL : MW-12



MONITORING WELL INSTALLATON RECORD

JOB NANM: Bramlette MGP Site

top of casing Z.L

protective casing

tzm~
4 cement grout

top of seal 6 .0'

2.0'top of gravel pack Do bottom of seal 9.0'

.2" PVC WELL

top of screen 11 .5'

7.25" AUGER HOLE

bottom of screen 21 .5'

23 . V bottom of gravel pack bottom of boring 23 . V

DATE INSTALLED: 03-18-99
INSPECTOR : C A Medlin
MONITORING WELL : MW-13



MONITORD4G WELL R14STALLATON RECORD

JOB NAME : Bramlette MGP Site

top of casing Z.L

protective casing

cement groutircoemoent grot

top of seal (0 .5'

I.Ltop of gravel pack 0 bottom of seal 1 .5'

.2" PVC VVELL

top of screen 2.0'

7.25" AUGER HOLE

bottom of screen 12.0'

13 .0' bottom of gravel pack bottom of boring 13.0'

DATE INSTALLED: 03-18-99
INSPECTOR : Q A Medlin



MONITORING WELL INSTALLATON RECORD

JOB NAME : Bramlette MGP Site

top of casing 2.L

protective casing

4 cement grout

top of seal 45.0'

48.0' top of gravel pack---b,. 4 bottom of seal 48.0'

.2" PVC WELL

top of screen 50.0'

7.25" AUGER HOLE

bottom of screen 55 .0'

16.0' bottom of gravel pack -bottom of boring 58 .4'

DATE INSTALLED : 03-4-99
INSPECTOR: C A Medlin
MONITORING WELL: MW-1 5



MONITORING WELL INSTALLATON RECORD

JOB NAME : Bramlette MGP Sit e

top of casing Z.L

protective casing

cement grout

top of seal 2.0 '

4.0' top of gravel pack 710 4 bottom of seal 4.0'

.2" PVC VVELL 10

: : : : ;j top of screen 5 .0'

7.25" AUGER HOLE

bottom of screen 15 .0'

16.0' bottom of gravel pack --0 bottom of boring 16.0'

DATE INSTALLED : 03-8-99
INSPECTOR: C A Medlin
MONITORING WELL : MW-16



MONITORE%4G WELL INSTALLATON RECORD

JOB NAW : Bramlette MGP Site

top of casing Z.L

protective casing

c cement groutement gro'bottom

of s tt top of seal CO .5'

LO'top of gravel pack bottom of seal 1 .0'

.2" PVC WELL

top of screen 1 .6'

7.25" AUGER HOLE 10

bottom of screen 15.5'

16.0' bottom of gravel pack - bottom of boring 16.0'

DATE INSTALLED: 03-17-99
INSPECTOR : C A Medlin
MONITORING WELL : MW- 17



MONITORING WELL INSTALLATON RECORD

'JOB NANE : Bramlette MGP Site

top of casing 2L5'

protective casing

cement grout

top of seal 5 .0'

1.0'top of gravel pack 4 bottom of seal 8.0'

.2" PVC WELL

top of screen 9 .5'

7.25" AUGER HOLE

bottom of screen 24.5'

. . . . . . . . . .
25.0' bottom of gravel pack . . . . . . . . . . 4 bottom of boring 25.0'

DATE INSTALLED: 03-23-99
INSPECTOR: Q A Medlin
MONITORING WELL : MW-18



MONITORING WELL INSTALLATON RECORD

JOB NAME: Bramlette MGP Site

top of casing I.L

protective casing

J4 7ceme-ntgrou t110ttom n

f4 top of seal 5 .0'

~fftop of gravel pack bottom of seal 8.0'

.2" PVC WELL

top of screen 9.0'

7.25" AUGER HOLE

bottom of screen 19.0'

19.0' bottom of gravel pack bottom of boring 19.0'

DATE INSTALLED: 03-25-99
INSPECTOR: C A Medlin
MONITORING WELL : MW-19



MONITORING WELL INSTALLATION RECORD
JOB NAME : BRAMLETTE MGP SITE

-LOCKING WELL CAP

2.5' STICKUP ON PVC -PROTECTIVE CASING

GROUND LEVEL

GROUT

10.0"AUGERHOLE 3p
TOP OF SEAL 15 .0'

8" PVC SET @ 19.0 '

TOP OF SAND 19.5'

TOP OF SCREEN 20.0'

7.25"AUGER. HOLE

BOTTOM OF SCREEN 25 .0'

25.5' BOTTOM OF GRAVEL PACK BOTTOM OF HOLE
25.5'

DATE INSTALLED: 04-01-99
INSPECTOR: C.A. MEDLIN
MONITORING WELL : MW-20



MONITORE\TG WELL WSTALLATON RECORD

JOB NANE : Bramlette MGP Site

top of casing Z.L

protective casing

4 cement grouttop of

seal 2cement gro'-top of seal 2.0 't

~LQ'top of gravel pack --- p. -4 bottom of seal 4.0'

.2" PVC WELL

top of screen 5.0'

7.25" AUGER HOLE

bottom of screen 18.0'

18.0' bottom of gravel pack 77 bottom of boring 18.0'

DATE INSTALLED: 03-29-99
INSPECTOR : C A Medlin
MONITORING WELL: MW-21



MONITORING WELL INSTALLATON RECORD

JOB NAME: Brarnlette MGP Site

locking well cap

PEI

cement grout

top of seal 20.0'

23.0' top of gravel pack----p. 4 bottom of seal 23 .0'

.4 top of screen 25 .0'

bottom of screen 35.0'

. . . . . . . . . .
36.5' bottom of gravel pack bottom of boring 36 .5'

DATE INSTALLED : 04-07-99
INSPECTOR: C.A.MEDLIN
MONITORING NVELL : MW-22



MONITORE'qG WELL INSTALLATON RECORD

JOB NANM: Bramlette MGP Site

top of casing Z.L

protective casing

cement grout

top of seal 25 .0'

10.0'top of gravel pack 10 bottom of seal 30.0'

.2" PVC WELL

top of screen 32.5'

7.25" AUGER HOLE 10

bottom of screen 42.5'

43 .0' bottom of gravel pack . bottom of boring 43 .0'

DATE INSTALLED : 05-03-99
INSPECTOR : C A Medlin
MONITORING WELL : MW-23



MONITORING WELL INSTALLATON RECORD

JOB NAME : Bramlette MGP Site

locking well cap

ON

cement grout

top of seal 0. l'

0.2' top of gavel pack bottom of seal 0 .2'

top of screen 0.4'

bottom of screen 10 .4'

11 .0' bottom of gravel pack bottom of boring 11 .0'

DATE INSTALLED: 05-03-99
INSPECTOR: C.A.MEDLIN
MONITORING WELL: MW-24



MONITORING WELL INSTALLATON RECORD

JOB NANE : Bramlette MGP Site

locking well cap

cement grout

top of seal 0 . 5 '

top of gravel pack i bottom of seal 0.8'

top of screen 1 .0'

bottom of screen 16.0 '

16.7' bottom of gravel pack bottom of boring 16.7'. . . . . . . . . .A

DATE INSTALLED: 05-05-99
INSPECTOR: C.A.MEDLIN
MONITORING WELL : MW-25



Fom 269683 (Rl 1-92) - P,,iously Fom 25630 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE-LOF

PROJECT6rcou .'11,-
SOIL TEST BORING FIELD REPORT

BORINGNO. STARTING TIME

JOB NO. GROUND SURFACE ELEV .
JOB NAME A-~, S111A 1 lo,4 W, If e DrA)--)-'Nc HRS . DRILLING

--

HRS. MOVING

DATE~ -~ZT-f9 WEATHER 6~,,I INSPECTOR/DRILLER - 2&4~,,- ~,

SAMPLING SCALE UO SOIL CLASSIFICATION AND REMARKS
MIE: 0

hA-V +41 ~aAAOI-,' I 7V 4-1 '7'0 e~l

A*

5- 2- Z el~t 2r%g, '!r,

"tj 5-

i14ML,6 ~wmpse-4~r Aor5 44, r~,44 x 40~
Alv-e~

Y

-0 1 Zv,-r4 z;rw~ I
0

L/~4 r--ljrl~rt& AN52~, za~ -<///c

17 1 c) 4 Yl ~<4 leAf k!±*

jp;&~-f I

2

15 -

R7 -TIs: e-A A,r~- 5 A..,O(

H,Ld 6) 'ell W;V,\- a.-

-1;7' -7 7Z /'Y .'7
-1-, 1-2 A-lk P,

95-

BOFING TERI METHOD OF ADVANCING BORING 1MEe T
BORING RER OV/.I- 1`2MLAUGM cnd' TOlW
WATER TOB DEPTH Z .Z-' e:)vcr

To

TO
WATER 24 HR:DEPTH Z 7 R=R;, qRkt*fflMr

To

- ;~ WtMWM
- TO

WATER LOSSES- IV
DVM0NDtORE - TO-CASING SIZE_____ ftj4& LENGTH W-A-



Fom 269683 (R1 1 .92) - Previously Fom 25630 1 FORM M-26C RE\11810N 3

DUKE POWER COMPANY
PAGE-L-OFJ-

N~r*il 1A, (ZIPROJECT
SOIL TEST BORING FIELD REPORT

BORING NO . LtJ 9 STARTING TIME

JOB NO. GROUND SURFACE ELEV

JOBNAME HRS. ORILLI RS. MOVIN G

DATE 3-kO-39 WEATHER Lt~cn, INSPECTOR/ORILLER CA AMAc ~,J I a;~ 1~4rvc,-
koos+, Z~) ;cko~ok

SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARKS
Mw ~nw 'Rnr

P, r..i io L4 ci<x ew^/ 7V /19. In ' d 1VT
r~r^~A ~A, q lj;q n

Uc -k I -
-ro

5

OR

uE
to

A cm
3 3

Zo.3' 2Z0.3-
Z1.8,

13- zt.,q, --2-- P~Y ftY4 Z:4 S6
Z3.3' AAQ Zkll~dfl- 3

23 3" 3 -_Icg,~ -T.4 ww

L ?4
Vow

1(p 24,31 8 13 /1 ;1/, 4~~Iemtr_
27.8
79Z,7.e'27'8 ZI 4:17,;,'/cewrr~

P29

3

3
Z9. 7-6

0.01

-35
zrc 4- z Lj 5C fC~Ad

Z !70 . 2

BORING TERMINATED ~!a . 51 METHOD OF ADVANCING BORING DEPTH
BORING REFUSAL ?e) . *' POWER AUGER d-0, T03b*'
WATER TOG DEPTH V~4=,

HAN&4UO22&UUDJAAUA1SR - TO-
WATER 24 HR:DEPTH ROW~LORI -WMOD!WMATER - TO
WATER LOSSES tj 0

DVJABN049FK-- -TO
CASING SIZE----- AJLAr- LENGTH



FO=25M(Ril-92) FORM M-26C REVISION 3

~l
DUKE POWER COMPANY "E-j-*F--

PROJECT Q-P-wv~-jl-6L--- c-
SOIL TEST BORING FIELD REPORT

BORING NO . M W - 10 STARTING TIM E

JOB No .

-

GROUND SURFACE ELEV .

JOB NAME Afi-dPA27VI ~dAIIIV HRS. DRILLING HRS . MOVING

OATEZnZL---'-y9- WEATHER dM4 INSPECTORIDRILLER e:7A,,Y~d&j -m-,w e4,ee r

1'.Grk-i Age'rS

S URPLING SCALE UO SOIL CLASSIFICATION I AND REMARKS
3RD r

3 lhellnwA) BAW- P=~-I I,
-2~

-- 5
1.4 4fA~ ;fA~~~kApawnv~ ~E4 elft x:22-

'11L ;W'
!E4 e4q- r-,A

-'r.4A,
Z Z-

2- t
/0,0, -<&k4 =L-n;,

to g

511 . .q, I Z ;;7- p;v1eg xf/z -,cv~ 5rA

13-0, 1- 3 !r- ~eAw,:rk ;?Pv 5- 214 r4 A;"L

RQA) 10ork 61>1/o I-AllA- I-flg 70~ Aell
WAI

J1 14 .5 3 S

Ti 4.0, /)Art e'SlI`V< '51/4-44W/Mck
I I

,

5- ow/vm, , 4"0( F
e'V yC7V70 3,0' ;o /1,0' W

0 7-P Zgo

0

5

ING TERMINATED 4j, c- METHOD OF ADVANCI G BORING DEPTH
-BORING REFUSAL AIJA- ETffaAU%& 0.0, To19,p

WATER TOB DEPTH -41,7 40 /a.d I dAl 2- 2 il . . . . . . . . . . .. - TO-WATER 24 HR :DEPTH
ReFARYBRItt"MUDAVNIATER -TOWATER LOSSES_ MVa :s "(

CASING SIZE_1vt Pt
LENGTH to., D'AM9MO CORE-iL-

--
- TO



F0=256W(1111-92) I FORM M-26C
I

REVISION 3

DUKEPOWER
.

COMPANY1
PAGE-LOF-L

PROJECT-CzCcQr, ll~-- Z....L

SOIL TEST BORING FIELD REPORT
BORING NO . A4 lA-J STARTING TIME

JOB NO. GROUND SURFACE ELEV .

JOB NAME HRS . DRILLING- HRS . MOVING

DATE-2-nZY--.9-~WEATHER C/Ou-4 INSPECTORAIRILLER CA. M~Alro

SAMPLING

i
- VALE UO SOIL CLASSIFICATION AND REMARKS

7- -z -s" 1 .5- A IJ
" ;4L- nAZ~~

0
5 - 5 r IA4~d .5.4)Vd(

51 - 14 f
Lf P-r .%e

I

I?RA,

ZWC&,, arl IC~11-, SAAhk ~Fl

F7
A) r? A

OW
3

q

iuc

/5

2-

S,2-' 3 3 13- -44

C po ~r rJ

If IA- z I

lef, 0)
Lati

rz 9' z 7-
z-t,V

2Z .7
9 2 - 47

IAJ ;A6 A /Q. 6 ~nre~Al
:35 -7W 04e.-O

BORING TERMINATED Zr, 9 METHOD OF ADVANCING BORING DEPTH
80RING REFUSAL AIIA POWER AUGER '1.0,Two
WATER TOR DEPTH 2 .4 Hl&NQ4HGP4W"UD.*AVATER TO -
WATER 24 HR

:DEPFTH 4" R9TAft*9Rk6WAWQ'Ab6TER TO -
WATER LOSSES-
CASING SIZE---Ad&_ LENji~ &Z& Q'R' To-



Fom 269683 (RI 1 .92) - Previously Fom 25630 F0RM M-26C REVISION 3

DUKE POWER COMPANY PAGE-J-OF-j-

PROJECTjffia,,sdL,-2j~s,t,-*,- Zk,
SOIL TEST BORING FIELD REPORT

BORING NO . Al LAJ - f 7 STARTING TIME

JOB NO. GROUND SURFACE ELEV

JOB NAME 5, ~n0, HRS . DRILLING RS . MOVING

DATE-Z-:~- WEATHER R. C 10kA4 INSPECTORIDRILLER L i t , -T~~ 'Ra,ke,-

SAMPLING SCAU UD SOIL CLASSIFICATION AND REMARK S
0 -

5
L--3 t In'n, z5rp,,,j

<

5

tj
m
u-
0

5

0

ci

ff5 Go

BORING TERMINATED I r-b BORING '(5-E-PTH
BORING REFUSAL Alln POWER AUGER 6-0,TO)1 .8,
WATER TOB DEPTH 2 . & I

WATER 24 HR
:DEPTH HAN"HW40MftWftMR TO

ROWN'BRI -VVMUD.VffAWM TO
WATER LOSSES-

tz __e3~

DIAM9Nn 99 E TO -
CASING SIZE --------- ~~ LENGTH---L~ b5=



Fom 269683 (Rl 1-92) - Previously Fom 25630 FORM M-26C REVISION 3

PAGE~_LOF I
DUKE POWER COMPAN Y

PROJECT-6f~,L,'

BORING NO, V,3 - 1
SOIL TEST BORING FIELD REPORT

JOB No

. STARTING TIM E

JOB NAME

GROUND SURFACE ELEV.

I/ &f ~~A Hills . DRILLING RS. MOVING

DATE WEATHER Irle-Ad -h4f NSPECTORIORILLER C A

SAMPLING

3110 r
SCALE UO SOIL CLASSIFICATION AND REMARKS

0

z 1 2 t 12 Zlw

0,
5 -_3 I 7Zi, 6 " la.*-r 9)ew

/,~ nA / . 0 - A~'*5

0 d'.6' -Z :? -
W-4e&W*

S'4gk' 1,0.1 ;we __mll~k a itz,

3 AAL

z

1>142" :~~ 4 S_'A
Ox . CZejpg, ft

/Z.6" 0
8/m 4fA &AW

-nl/L
- So 1.

9' 2-
2

CC=

to m(.01 0 1
v

Z5

lk 7~ -4 .4 /0. g
15CEC-51-1 Xe7~ jq~~ 7V Ze .~r' a-

5-

BORING TERI 23

BORING FIER
BOR1NG DEPITH

WATER TOO DEPTH POWER
AUGER 0-0* T0234'

WATER 24 HR:OEPTH
HAND GH9PANAAU9.AWWA;E - TO-

WATER LOSSES- A/6 f"t LA-5,edl
RGTAdw 9R%EAMMUD.:WAVMR - TO -

CASING SrZE-----14~~- LENGTH Adl),
OLUAGNO-CM - TO-

__j



Fom 269683 (Rl 1-92) - Previo~ty Fom25630 1 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE-J-OF-L-

PROJECT &I'l--etilUilte - Br;Vnle*,c ;!J,
SOIL TEST BORING FIELD REPORT

BORING NO . AfW- 1Y STARTING TIME

JOB NO. GROUND SURFACE ELEV.
JOB NAME MRS . DRILLING MRS. MOVING

DATE3-L!~~-9 WEATHIERrlfaS, 14o INSPECTOR/DFULLER l'),A,Mc lvj Jlx~ g4r,11"
y6l~cv

SAMPLING SCALE UD SOILCLASSIFICATION AND REMARKS
0 -

A)o 150 ;

5 tj A azw lu /1.,]

-'r- 7' AZ2~ 7.,o -7-Ij 12.0

0

5

5

cc

BORING TERMINATED 13'e) METHOD OF ADVANCING BORING DEPTH
BORING REFUSAL - Allff- POWER AUGER 0.0, Toad,
WATER TOB DEPTH 6 [ANS 61 IBP.VM TO-
WATER 24 HR

:DEPTH RQRA*0RtttA~FER - TO-
WATER

LOSSES DWAAGUD=E - TO -
CASING SIZE AV.#f- LENGTH



Fom 269683 (Ri 1-92) - Pmviously
25630 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE-L-OF-L-

PROJE&-6L~~e- ~rwlefic ~~d f
SOIL TEST BORING FIELD REPORT

BORING NO . M W- I~ STARTING TIM E

JOB NO .

-b c ~e LOIJ

GROUND SURFACE ELEV .

JOB NAME HRS. DRILUNG-HRS. MOVING

DATE 3-2- !>9 WEATHER-el~e~.WPECTORMRILLER r

S MPLING suu Uo SOIL CLASSIFICATION AND REMARKS
VqT~ I .. 1~n w

3 4 1 --S+rn .q `i?.E~J Re -R7"- 540-
2 .5' Phr4~rlcS; ki cg~~Ik

14 237//~ -FV~-e 4- t
3 #-o z 5 ,-'A -Irt, .%44W 11WIM 13jzr

-A C M'4~

yof " ;*1, 0,
r7 .
9,0'1 1 3

ve-t L. 8-5, 1 3 1 ~-- I L

rl 10,0' 1 3 Z . 2
170e 10.7 IL .5'l I I
O'k) -7

2
15

Aid Recoo-ri I" QAJ 0-I
3 -~92

54

z~ s77 Tow eii* T,~~ -r=, ~V/,/-

3-4-99 lt.17' 0= a- ff,,,L4- L
ig .2

z IP7 72 1-3 1 '7
AV a

Z 3 1 4
2Z.9' A5

22,'711 2! Z/ nr-74-le leat2La

3-il-99 --3o.L4, Z# 2 SAa C~
Z5-,'7 5 ?

40-
--35
- 4e

a

ftl~e' A"~

BORING TERMINATED METHOD O~l G~BORING DEPTH
BORING REFUSAL 15-9 :!k' L~Zl 2 ~/Z POWERAUGER 0.0 1 TO539
WATER TOG DEPTH Okxr~,A- HAN&GHNIA~ - TO
WATER 24 HR:DEPTH g - .99 ROT*RY 9RII+4MW=XANAlER TO
WATER LOSSES-

owAGNe-eeftE TOCASING SIZE----_A~//l- LENGTH.W
~EEE



F~ 2696a3 (Rl 1-92) - PreviouSly Fom 25630 1 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE-1-OF-1-

PROJECT6r-~,,r4V;111- j~feL.,A,*, W
SOIL TEST BORING FIELD REPORT

WRINGING . M4U-I(- STARTING TIM E

JOB NO . GROUND SURFACE ELEV .

JOB NAME 54,g4~am I HRS. DRILLING-HRS . MOVING

DATE-9---2-?---5)-~--WEATHER INSPECTOR/ORILLER C P\, 711 A k', m
I

,TIKA- BArker

SAMPLING - SCALE LID WIL CLASSIFICATION AND REMARK S
i J&Tr l2Nnr 1 rR-n-W

0
N--~ 0 'sc;A S Ar :r c
dur -,J,// t4t-L:,s/crA:?4-tLl,7'r, z Qc/
^4 LL) - /S-

v

5
'~-r : (1,1 TAW -J 1A e) A .1 Sr- 7L A

0 ~ Z4_1C11 IA.J ;#-X- A

IF-r cr~~ o o

:5+rb m- t%

[ 5 --5:

5 -

CC

-3o--
Ci
Ci

-:? 5

BORING TERMINATED METHOD OF ADVANCING BORING
BORING REFUSAL A,/,qL POWER AUGEB T(W"
WATER TOB DEPTH V. z I HAJIDGHOR WAI.Ia:Z~ TO
WATER 24 HR

:DEPTH R&fAftylDR?tI7'%VtJu.w7vvAfER TO
WATER LOSSES A.)*~~6

it BMAGN94ORE- TO
CASING SIZE " f K LENGTH Al(A

I



Fom 269683 (Rl 1 ~92) - Previously Fom25630 1 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE-LOF-j-

PROJECT -)3

SOIL TEST BORING FIELD REPORT
BORING NO . M w- Irl STARTING TIME

JOB NO. GROUND SURFACE ELEV.

JOBNAME tA',J b~-etL A"' 5kA llrSlj Ca-M6tjeJ HRS. DRILLING HRS. MOVING

DATE 3- -09 WEATHER 'P- INSPECTORJORILLER 0 V3Tt~i ~2"_

Y-Qyc< //AjCeA4.L4f

SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARKS
ISTr 2NOW 3RQ C

257

f~ d.,~,,, ",
'5 va

0 5 U146A 4- A .414Wwe.,-

s- 0

/6.0,

fl 5

F31/3-0 1
13f ZZ aeAl 277LC~, <-A

9 LZ_ 9 fe'llAlA "'Ok P, jelrA A~i-vg 5_~~ ~Zod(e -a

9
-1~~90 EEC

w=
t*!m

Ara*- 61~ec 1Y

4:::r a-%.% lr.-5-

2C 0

_35
+

BORING TERMINATED METHOD OF ADVANCING BORING DEPTH
BORING REFUSAL A114- POMIR AUGER P-O'TQ(6-O'
WATER TOB DEPTH H .

_R TO
WATER 24 HR:DEPTH FlOfAfff BRIttVitMYB.AYAVA:FER TO
WATERLOSSES- ksez'

D4AMGND"E TO
L

CASING SIZE YVIA- . LENGTH eA



Fom 269683 (RI 1-92) - PreviourAy Fom 2-96W I
FORM M-26C REVISION 3

DUKE POWER COMPANY

PROJECT 61,eC4 lf~lle- - 196,vA-4, U
SOIL TEST BORING FIELD REPORT

BORING NO . /A Lk) - I fS STARTING TIME -

JOB NO. GROUND SURFACE ELEV.

JOBNAME Mj b,A ; A416-a Cplm6iJ

-

HRS. DRILLING RS . MOVING

DATE 3 -72-99 WEATHER~f~AP ;c -HISPECTOR/ORILLER C-A m~,f i .,v j7ml,, 13A,KCr

-T-,j If ~ Ivele-; ~ k ~

SAMPLING SCAU UD SOIL CLA~SIFICATION AND REMARKS
0

5
lie

X'lt~>
14C S- 5- 3 3 Z

r-t- oc .2)4,lzt.

S- '7 .o -n~i 910w 11f.1fil V441 -Er'

Tqa
15

/40 67Z
6

st
-1z,

C', L
Z 3 If

Al&e X-60-4 t

LZ 42_L w Wg 2; 'le-24 2r z5, W1

19. el I I I m ~
L 5 m
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IL -z=y--Ly- 20 !r -OA;;e

v
-t* 15 ZZ - o'l 3 11~ ! R0 -30 ciZ2 Z9 S"

Ll-, 23 r 0 3

12 25-.0' 1?- 19

?5

IAI;7(A A 0 XCI"CCAJ Sel~

-/v Z!g s-

Y,
BORINGTIRMINATED METHOD OF ADVANCING BORING DEPTH
BORING REFUSAL "I jor POWER AUGER 0.6'To2-Q
WATER TOB DEPTH wl A-

WATER 24 HR :DEPTH -7- PJ9
HJAI*-~R - TO

ReWYGRIELM dDiVfXAfEfr - TO
WATER LOSSES A16;9-!Lu- s. a(

QIAA4QND=E TO
CASING SIZE All* , LENGTH-&A



Fom 269683 (Rl 1-92) - Previously Fom 25630 1 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE-LOF-l-

PROJECT GrecpjU;l(<- RrAnAlAfc kel ,

SOIL TEST BORING FIELD REPORT
BORING NO . PJ STARTING TIME

JOB NO. GROUND SURFACE ELEV .

JOB NAME j 04, HRS. DRILLING HRS. MOVING

DATE 3-Z3 -99 WEAT HER NSPECTOR/DFULLER AjaUZ~-r,,, &O'kee

SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARKS
isTr 2Nnr 3RD F

-1 110 2 Z 3
P/ii

1A4e/

vel(eu;T1, R.A . Awd, :rd~,J
lo/ s awl - L~~oj5-0 1 -py~ we,3
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- 41?J~ 21K
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ar&- k&.e

BORING TERMINATED_ METHOD OF Af)VANrlNr BORING DEPTH]
BORING REFUSAL POWER ALGER 0. 6, TOO-0
WATER TOB DEPTH OPMOD.villWATER TO-
WATER 24 HR

:DEPTH RMRy BRN: --&fMb&WAUAXER TO -
WATER LOSSES

DhkMONS-G&RE TO -
CASING SIZE LENGTH LVIP4



Fom 269M (RI 1-92) - Pre~Aousty Fom 2%W FORM M-26C REVISION 3

PAGE-LOF-t-
DUKE POWER COMPANY

PROJECT 6M 'g,
SOIL TEST BORING FIELD REPORT

BORING NO . JkA VJ Z 0 STARTING TIM E

JOB NO. GROUND SURFACE ELEV.

JOBNAME Deep MRS . DRILLING RS. MOVING

-6ca&- INSPECTOR/DRILLER MeJ 11 NDATE,L:3P-~F4 WEATHER 0 adek-er

Dl

SAMPLING SCALE UD SOIL CLASSIFICATION AND REMARK S
ME i-KE: WE
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5- z kz2- 3 R,
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BORING TERMINATED METHOD OF ADVANCING BORING DEPTH
BORINGREFUSAL ZS'-S' ETtLAUGER, 0.6' TOZSS
WATER TOB DEPTH HAMD-e TO-
WATER 24 HR:DEPTH Rewy sfflbk~yomtle R TO-
WATER LOSSES- DIAA49NiB-Gffifi TO
CASING SIZE-----&Z&- LENGTH A&,O',%-



Fom 269683 (RI 1 .92) . Pra%iomly Fom 25630 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE-LOF-j-

PROJECT_6L-_,__oV-. -ar~~ *t
SOIL TEST BORING FIELD REPORT

13ORING NO . M W STARTING TIM E

JOB NO. GROUND SURFACE ELEV.

J 0 8 NAM E 4\4 t) og-\~ dlj>;*l )7, HRS. DRILLING RS. MOVING

IIATE-3-- 2'Q_-~ WEATHER 'o)n,4 u~ INSPECTOR/DRILLER i~ 1,4

SAMPLING SCALE LID SOIL CLASSIFICATION AND REMARKS
I~T 1 .~ 0

Nei- 14, 14,~4 -Fr,4TL, eaNerd-s Arales eA~~ 3-o

'Z (o Q1 A9,4.__ 5 1? 1
f IT At*,m, kr

3 4 . o' 3 G Ile? /-.7o, h.#,( P/~ -let" -1 tn
?

Y

2 lp/ Mer."fe Mar< F, w

& io.s' 1 2 13 X
lz .ofj I

RAJ 2 12.,s
od,or 1 5ILK' I <mAl -for~~ - f, w13 .r' 7- = m

I!T,O , SM
4 fk~~

9 2- 1 19 IS- St

ecsA n&2 JOLUN +-Q -5 A C;bReTiA

Rm

A"e5 k.A e'~A( ::~r

WAS -,, ;4e,:v45

cm

0

BOFING TERMINATED /Je Q MEMOD OF ADVANCING BORING DEPTH
BORING REFUSAL 180~0' W1 '7 POWER AUGER 01 Toed
WATER TOB DEPTH p. Z, 3- z-p- ~19

IR
WATER 24 HR:DEPTH -90) TA

t -TO -

WATERLOSSES- t_)~tJ~ LA-S-4
R50 BRI6I:!W)WHB*WffER - TO -

CASING SIZE_____A4_j~- LENGTH IV) kck-
DIAMGNB-eeRE - TO



Fom 269M (Rl 1-92) - Previomly Fom 25630 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE- J OF-2=-

PROJECTft(=Md& -&AWdlc RJ-
SOIL TEST BORING FIELD REPORT

BORING NO . A4 bu - 2 7- STAR11NG TIME

JOB NO. GROUND SURFACE ELEV.

JOB NAME /M;e/ D:~r,4k to,11 HRS. OFULLINQ-HRS. MOVING

DATE-1~:~- WEATHER ~~& 4 INSPECTOR/DRILLER -r,,,tW B~Vee.-

SAMPLING - Sua UD SOIL CLASSIFICATION AND REMARKS
IST r ?KQ W 30-r

0

I La .3 4f 1-5-- ki, 1?6~ Fr, ;;f IAfl -Z;bV4 -V'

Z-J725-1 'J4 lo '7 3Q,".'sA Re- C4
5

End llerg- zle*, OT&!e

Z
X-9st Z lwAl -7-,Oj/ r*wsa;lj

-Z 2, 2- 494r-~ _vv,31-
r elf

J
2 '2 1 5

13. 0' r=
45;:;,7e --9CQWA11 717-.#rA

-ZO

3 3 3

-Z5 -
IZ 19,0, ta

zols,

13 7a.rl

Z4),S

--

12- -0 ,3
30

ci23S 7- -3 3
2

-35

7-0
Ll 2&ro4ez

-7--3?-0'
BORING TERMINATE METHOD OF ADVANCING DEPTH
BORING REFUSAL POWERAUGER 0. 0, T0345
WATER TOB DEPTH
WATER 24 HR:*DEPTH 11AMID

CH W."WO&WNM:FER - TO -

WATER LOSSES-
L,- ROT-Affit DAIII~WMUQ .WM;ATE - TO-

CASING SIZE A) A LENGTH AJjjfj:
DVMBN&4eft& -TO -



Fom 269683 (Rl 1-92) - Prewousty Fom 25630 FORM M-26C
7-

REVISION 3

DUKE POWER COMPANY
PAGE-2-OFZ

PROJECT49&~- 3rAft4lle W,

SOIL TEST BORING FIELD REPORT
BORING NO . /Wlz/ - 2 2 STARTING TIME -

JOB NO. GROUND SURFACE ELEV.

JOB NAME A4;d HRS . DRILLING HRS . MMING

-Z- 9--99 WEATHER 'L?,~W NSPECTOR/DFULLERDATE

SAMPLING to
~w LID SOIL CLASSIFICATION AND REMARKS

&E, 6,
33,9'
.3

.5,
7-1 33.5" 3

.36:ol

zz /2- /b 1 5 7?lw
31.s

5

0

5

0

ci

5

-lE
BORING TERMINATED -36 .S' METHOD OF ADVANCING BORING
BORING REFUSAL AJ/.4 POWER AUGER 0.0 'TO36 ..
WATER TOB DEPTH //- , Z

-
HAND`C"OP1h%WQAUAUAlER TO

WATER 24 HR
:DEPTH RefARYtftIttWff*Uq:WAWTER TO

WATER LOSSES- IJwj~ t~~
;l DIAMBNB BeRE TO

CASING fJ AJIA-A LENGTH
ITOT



Fom 269683 (Rl 1-92) - Proviomly Fom 25630 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGELOF,~'

PROJECTW(Amkik Rj,
SOIL TEST BORING FIELD REPORT

BORING NO . M L)J - Z3 STARTING TIM E

JOB NO. GROUND SURFACE ELEV.

JOB NAME M ;'A'Lp4-' L~_ll HRS. DRILLING RS. MOVING

ATE__~'-Z'7-W IN NSPECTO rD EATHER elmz r RIORILLER

SAMPLING 110
5!LL UD SOIL CLASSIFICATION AND REMARK S

Z_ z's, I -~llz-
:ev

"e4_ zzz~

-:7 5 -

i1Zo
ar 17,D' 2 1 5r '77 1," b*'le cim, sl

"'lp
1

1 1 7- 3
all

r7 /0- Q' 3 1 =E2~~e_l
m _j; '
AL!LL I 'Z_

5 - ~4 _C_lf/L
1310' 1A

mou j am

_L+z 33pu 1AIly m*c

"'60' 2 12 z Xw ma- 5.f

R ma' 0 1 Z' 3 J316CA ke_4~ ?,A, tn 'e
5

Iq W, 5" 1 1 2 Z_ ui

2-?. s-
T-& 2,3-s' ci

we"!,6 -kjw UAJ~e !5-r5
+

<Ile
31. o'

'etg

BORING TERMINATED G DEPTH
BORING RllUlAl POWER AUGER Tw3c
WATER TOR DEPTH *NB e! 0 ?--wflobemyowe TO -
WATER 24 HR

:DEPTH Ref*!W-e~~ TO -WATER LOSSES--
I)MMeNOtM TO -CASING SIZE______&!9 LENGTH_,~&



Fom 269683 (Rl 1-92) - Pmviously Fo= 25M FORM M-26C REVISION 3 .

DUKE POWER COMPANY
PAGE-jLOF 2

3j)Uin /PROJECT -A Pel,

SOIL TEST BORING FIELD REPORT
BORING NO . STARTING TIME -

JOB NO. GROUND SURFACE ELEV.

JOIBNAME MIJA,p4k IA3,11 HRS . B ILL HRS. MOVING -

DATE WEATHER INSPECTOURILLER -
-Towe~--F--

SAMPLING -ft
SCAU UD SOIL CLASSIFICATION AND REMARKS

jar
a -Z/ :31.e ZT 3 G ga/( M=5 Al~r~ L!024

3Z.5r
-K -6--?Z 30 5- -,Z'-

Z3, -3 3 -f-L 5 13N "Te&4
3zq M:,Ir', 7, 3 IS~l YA~ &v--,gy

19 2 G z -FYA'e -T/

#,a, o I" z4r
L

08 #1 '3 5 P
)J43. o ' I

43.0' 9 12A)

&,/.Z .4 zo,r) 2 2
37,S 727 457,6"

0,.0,

0-7 A T
5 a

z

5
+

BORING TERMINATED- METHOD OFADVANCING JQRING DEPTH
BORING REFUSAL POWER AUGER ao, TO&
WATER TOB DEPTH

~7
HAM;4WQ2= i To-

WATER 24 HR :DEPTH Q, 17 R TO
WATER LOSSES-

BlAme"B'"RE TO -
ING SIZE LENGTH-&/&



FOM 2696a3 (Fil l -92) - Previously Fom25630 1 FORM M-26C REVISION 3

DUKE POWER COMPANY
PAGE-LOF t

PROJECT-I~Z&144,-*< RA .
SOIL TEST BORING FIELD REPORT

BORING NO. STARTING TIME

JOB No. GROUND SURFACE ELEV

JOBNAME C5[~%Allrw U,-)c1t HRS. DRILLING HRS. MOVING

DATE .5--3-99 WEATHER64ra AWL-e INSPECTOR/DRILLER (, JA R4111~

SAMPLING SCALE LID SOIL CLASSIFICATION AND REMARKS
JUF wnp

0

-AWrak .

5
1) rv 11J, A A,, 4

4~ 5cr~-elv

5 Ac 5A Ad tP 19 Z

461

A ,

4

54 30 wvu.?,a -ver~ 'o

a Alw,

5 Rc

-TORING TERMINATED 11-n MIFTHOD OF ADVANCING BORING DEPTH
BORING REFUSAL -,V/O POWER AUGER Oo' TO/Ka
WATER TOB DEPTH- 4D, f7

1 / IF, - TO -
WATER 24 HR :DEPTH-o c)

RDTMW41RII,~~ - TO -WATER LOSSES d/vA L~Scd~
DMAAGND-GNE - TO-CASING SrZ EL.::~ LENGTH &1,6E



Fom 269683 (Rl 1-92) - Previousty F~ 25630 FORM M-26C REVISION 3

DUKE POWER COMPANY "'F--

PROJECT,31-,9M-1g7Ye Z'
SOIL TEST BORING FIELD REPORT

BORING NO . W - 2 S STARTING TIME

JOB NO. GROUND SURFACE ELEV.

JOB NAME HRS . DRILLING- HRS . MOVING

DATE -4--~Y-59 WEATHERZ~6~74INSPECTOR/ORILLE R

S MPLING W77
SCALE UD SOIL CLASSIFICATION AND REMARKS

1 1 .61 1 1 #= 1 .91 P;~, lAw"I SIIAZ
-3,9, -- - 7~

5
6~AtW VJ7 ;4&

Q,124 zr/A &-4%
4 1(.,9' e3z~ r.o z

6- R-v Opjj,-~rA Aa~ 2*1?,d jr*0 -

aide= 2C
Z A

-TAAj
Iz,q

5

I-A YAU-

To- I 50 V' 0 -Mmg

A 2 W~ll L~-jl,
.6

5 -

5

BORING TERMINATED le-, 9 METHOD OF ADVANCINfi BORING DEPTH
BORING RERJSAL VIAF -- POWER AUGER 0,o-T%s,7
WATER TOB DEPTH 99 HANb eplarm 130 : TO -
WATER 24 HR

:DEPTH RGTAR* BRILI:~WtM80"WffER - TO -
WATER LOSSES-

OWAi8N&eeRE - TO-CASING SIZE A11,0- LENGTH 'VOL



D H E Q Water Well Record
Bureau of Water

ONSE] 2600 Bull Street, Columbia, SC 29201-1708 ; (803) 734-5300
I . LOCATIONOFWELL- 4~. OWNEROFWELL- '0t,,,jkr POW~Lr CO ,
Countr. System Name: 'Address,, e-kL'r-ck S*

Teleptmm No.:
Engumer M(66.ryLatitude: Longitude.

'Um'Wice and Direction from Road intersections: Address:

Telephone No.: /",4f1 -27,~r - ~~f ~qg
Street Address & City of Well Location: S. WELL DEPTH (completed) Date Started :

Sketch Map: ft . DateCompleted :
6. 0 Mud Rotary 0 Jetted 0 Bored 0 Dug

0 Air Rotary 0 Driven 0 Cable tool ff-61her ~w!Nr
7. USE :

• Domestic 0 Public Supply-Permilt No .- 0 Industry
0 lmgabon 0 Air Conditioning 0 Commercial
• Test Well 0-1ionitor Well 0

a. CASING : &Threaded 0 Welded
Diam . : -7 - Height : AbovAlRelo w
Type: 0-PVC 0 Galvanized Surface 0.0e ft.

2 CUTTINGSAMPLES: O'les 0 No Steel 0 Other Weight 5ek V6 lb .1ft .
01010 In . to 0 ' ft . depth DdveShoe? OYes S~N o

Geophysical Logs : 0 Yes (please enclose) al4o - in . to- ft. depth
n1ticknaas Depthto 9.SCREE N

Formation Description of Bottom of Type : FK C, Diarru
Straturn Straturn Slot/Gauge: OID Length : 10', 0 1

Set Between : 1,0' ft .and 14-Offt . NOTE: MULTIPLE SCREENS
,ML t-~ 5,6 " I ft. and -ft . USESECONDSHEET

Sieve Analysis 0 Yes (please enclose) EffTlb
10. STATIC WATER LEVEL

ft. below land surface after 24 hours
-Fo-, 11 . PUMPING LEVEL Below Land Surface .

N /A-- ft. after A40c-_ hrs. Pumping Vlt~' G .RMI.
Pumping Test [I Yes (please enclose) &~o
Yield : pi/6-

12 . WATER QUALITY
Chemical Analysis OYes 0IN-0 Bacterial Analysis OYes 0*90
Please enclose lab results .

11ARTIFICIAL FILTER (gravel pack) OTYes oN o
Installed from 0-81 ft. to ft.
Effective size 0 1 la Uniformity Coefficient E-(P-

14 . WELL GROUTED? UYVes 0 No
ff-ge-at Cement 0 Sand Cement 0 Concrete 0 Other
Depth: From e5 .0 , - tL to n's- ft.

15 . NEAREST SOURCE OF POSSIBLE CONTAMINA71ON : WIt- ft.JUFA;~n
A) Type well disinfected 0 Yes Type : tJ I Ar

upon completion B-No Amount : _LL6--
16. PUMP : Dateinstalled: A)I)lk-- Not installed ff-

Mir. Name: Ij I kq-- ModelNo .:--we-
H .R IIII I+- Volts AIZA- Length of drop pipe-ft. Capacity apm
TYPE-- 0 Submersible 0 Jet (shallow) [3 Turbine

0 Jet (deep) 0 Reciprocating 0 Centrifugal
*Indicate Water Bearing Zones i7. WATER WELLCONTIRACTORS CERrIFICATION :Thiswedwasdrilled under'

myclifecdonand"Ire-ol"tia'' to ebestil4jr' andport IS bus to y knqwkidg e
Ali (Use a 2nd sheet if needed) / 001"Registered Businest; Nime-J-1ite rr~~-/Xef Date:j/Z,0jeV

B., REMARK& r 7-

.5 A se- Z~;16 :7!9

d' SigrX& &)Xz10,e4"-C&tNO. :
AUMMtMd Rop*Wftdm

DMEC1902)(1096) COPY I UAIL TO : S.C . DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE)



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
Ground Water Protection Division 2600 Bull Street Columbia, S.C. 29201 (803) 7,4-5331 111fater Well Record

4. OWNER OF WEL L
Address D t^.y'P_ P0, W c r

*ZZ~ sotALN CP~IiLircl~ S
Cli-i'lairle-&-v N.C .- ZeZ.47-

Telephone No.LOCATtON OF E
LL Enguderef~System M&Ty~ M C G-oixAddresse

S;4 ~

C' .
Telephone No.

5. WELL DEPTH (Coelpla, .d) Date Started : _S_ - Cs 3 -
Distance And Direction from Road Intersections

f" car . Cod,'ieted : 5- -
6- 0 Mud Pat." 0 Jetted Bored Dug

0 Air Rot.,, 0 Driven 0 cable tool z'o
Street address & City of Well Location 7 . USE ;

Sketch Map : (See e . .mPle a. back) Domestic 0 Public Supply Permit No. 0 nrjusn'

0 Irrigation 0 Air Cond itionin g

0 Test Well 0 MrAN 1~01", N~ W 4

8.C.SING, a-Threaded U welde d

Diard . 17 " Height; Above/Belo w

Type Ev-v-c OGalvanized I Surface 0,01 ft .

OSTeel 00th., Weight -ILL.1 413 ps./ft .

in . to ft . depth Drive Shoo? 0 Yes Ej-NO
-in. to -it. deat h

2 . CUTTING SAMPLES
layeaH No 9. SCREEN :

Type : Ptif C_
Di .m.

Geophysical Logs Yes (plea" enclose) D-N. Slat/Gauze so Length-AMaii:115ri /0, 4

Set Between ft. and ft. NOTE. MULTIPLE SCREENS

ft . and ft . USE SECOND SHEET

Sify, Analysis 0 yes Tease enclose) 3146-
10 . STATIC WATER LEV

E L

ft. below land surface after 24 hours

13 of-~Aj$ 1 1 . PUMPING LEVEL Below Land Surface

148- ft . after 4L hrs. pumping G-P.M.7Re_1P_,5 vd- -F-o R_ MPJ-2~'
PumPidgTe.t : OYes (Pleassienciosi ON O

Yield 0 181!

12 . WATER QUALIT Y

Chemical Analysis 0yesa'No Bacterial Analysis OYesaIqp
Please Enclose Lab Results .

13 . ARTIFICIAL FILTER (Gravel Pack) as 0 No

Installed from - 4!1 7- ft . to //10 ft .

Effective size ~C~19 uniformity coefficient 1 .51c,

14 .WELLGROUTEO? B1aZfjN O

I Neat Cemsdt2~SahclCendent 0 Conchise 0 Other 0

Depth From ft. to A I& ft.

I& NEAREST SOURCE OF POSSIBLE CONTAMINATION; A)/M- F . . . I/ Direction

tj4A- Type Well disinfected 0 Yes Type JJ IA-
upon

complaton a'No Amount JUjil'i

16 .PUMP : Daurinstalled -hot installed
8~

Nil, dam.- -.Model no. 104-

H'P . AjjA voits AJIA- length of drop pipe AffL~L capacity "A-lip",

TYPE : C]Submersible [D Jet (shallow) Turbin e

0 Jet (desp) 0 Reciprocating Cidairifugust
indicate water bearing zone s

(- .a 2dd he ., it headed )

FN
WWI

OMEC 0 1903 (10/86) LLTH AND ENVIRONMENTAL CONTROL (ADDRESS ASO



Q H E Q Water Well Record
Bureau of Water

ONE] 2600 Bull Street, Columbia, SC 29201-1708 ; (803) 734-5300
~1 - LOCA11ONOF WELL 4. OWNEROFWELL CO .

County. SysternName: Address: rek
Chqrjvff~e, 414 . ZgZ44Z- r

Telephone Nm :
La":' Engineer Me-&AryLongitude : t 0Distance and Direction from Road Intersections: Addr as:

i Telephone No.:

Street Address & City of Well Location : 5. WELL DEPTH (completed) DateStarted : 11-2?-,P,9

Sketch Map: -'13-6 ' ft Date Completed: -157-03 -99
6. 0 Mud Rotary 0 Jetted 0 Bored 0 Dug

0 Air Rotary 0 Driven 0 Cabletool T-'Other A;41;ef-
7. USE: I

CI Domestic 0 Public Supply-Permit No .- 0 Industry
0 Irrigation 0 Air Conditioning 0 Commercial
El Test Well S--MonitorWeil 0

8. CASING: 01-hreaded 0 Welded
Diam.: Z " - Helght :±A~q~alow
Type: 91-PVC 0 Galvanized Surface ~- - S-

2 CuTrINGSAMPLES: 0 No 0 Steel 0 Ot~er Weight 25e), . 4 1) lb./ft .
Q in. to -7- 'Llt . depth Drive Shoe? Q Yes

Geophysical Logs : 0 Yes (please enclose) 0-9-0~ - In . to- ft. depth
'ThIckness Depth to 9.SCREE N

Forntation Description of Type: pvc- Diam. : 1~
Stratum Slot/Gauge : .010 Length : /0, 5 '

Set Between : T ' ft. and Zt. 3" ft . NOTE. MULTIPLE SCREENS
sec- w4r'e-~CA ft. and -ft. USESECONDSHEE T

Sieve Analysis 0 Yes (please enclose) gWo-
-515 : 1 c-%4 ~38 rrV4 10. STATIC WATER LEVEL

L P",~ 11 . PUMPING LEVEL Below Land Surface .
ft. below land surface after 24 hours

IVI A- ft . after IJIA- hrs. Pumping &IA: apm .
al z 3 Pumping Test 0 Yes (please enclose) S-No

Yield: tj / )+-
12 . WATER QUALITY

Chemical Analysis 0 Yes GHto- Bacterial Analysis 0 Yes ffl-fqo-
Please enclose tab results .

13. ARTIFICIAL FILTER (gravel pack) 6Fres 0No
Installed from &0-01 - ft. to * .T.Z) ft .
Effective size '019 Uniformity Coefficient

14. WELL GROUTED? GrVes 0 No
0 Neat Cement 0 Sand Cement 0 Concrete 0 Other
Depth : From- 6'6' -ft. to ft .

15. NEARESTSOURCE OF POSSIBLE CONTAMINATION : A&& &MAdirection
4214: Type well disinfected 0 Yes Type : "'q

upon completion Ua-K-0 Amount:
16 . PUMP: Date installed: &1& Not installed Er-

Mtr. Name : AIM ModelNo. :
H.P. Q4 Volts A~'& Length of drop pipeWkft. Capacity4&ftprn
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine

0 Jet (deep) 0 Reciprocating 0 Centrifuaal
*Indicate Water Bearing Zones 17. WATER WELLCONTRACTORSCE

I
RTIFICAMON:Tmwen~mwcbilledLuxiiii-

my direction and this'leport, fs'bue to the best
(Use a 2nd sheet if needed) Reel Businsm Nam:

of my knowledge

-I-' ;& FEMARK&
ftf~'Ova~ rt~,4,97tfi. ycetA"I'eeAddress:-,H~' !9, ~Ye-"e-

4 Sign-47..r" COIL No.'Xz~

OHEC19M(IOM) COPY I MAIL TO : S .C . DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE)



Q H E C Water Well Record
Bureau of Water

END 2600 Bull Street, Columbia, SC 29201-1708 ; (803) 734-5300
Ah i . LocA-nONOFWELL- 4. OWNER OF WELL %&Kr- Pbwcr cc ,

r County. SyswmName- Address : solkil-- gfktxrci~ s7b
AJr-,~

Telephone No.:
Latitude: Longitude : Engineer. ~'Amrl< NACGFit-1
Distance and Direction from Road Intersections:

Address:

Telephone No.: 7011- -0 7-3 - 7e 98
Street Address & City of Well Location : 5. WELL DEPTH (completed) DateStarted :
Sketch Map: 31's-, . ft . Date Completed : 7-99

6. 0 Mud Rotary 0 Jetted 0 Bored 0 Du g
0 Air Rotary 0 Driven 0 Cable tool 2'0therA!!jcr

7. USE :
0 Domestic 0 Public Supply-Permit No .- 0 Industry
0 Irrigation 0 ANJLOonditioning 1:1 Oommercial

0 T!5
Well M~T~IonitorWell 0

8. CA~I`N-G 0 Welded
Diem.: Height: Above %sow
Type : M-FV-C- [I Galvanized Surface e:), 02 cuTTINGsAm~n~m-~SSO No 0 Steel 0 Other Weight VIA ~c4 40 lb ./ft .

C~ A' in .to ?K-6 ft.depth DrIveShoe? OYes G)-No
Geophysical Logs : 0 Yes (please enclose) ffl~o' in . to- ft. depth

'Thickness Depth to g.SCREE N
FOrTnet6n Description of Bottornlof PL/C 21,

Susturn Straturn Type: Diem:
S[oVGauge : .010 Length : /0, 6
Set Between : 75- 0' ft. and -3.!LW- ft . NOTE. MULTIPLE SCREENS

'S -ft. and-ft. USESECONDSHEET
Sieve Analysis 0 Yes (please enclose) 2-M

10. STATlC WATER LEVEL
10 .t' ft . below land surface after 24 hours

flelJ Q'i20irt -For 11 . PUMPING LEVEL Below Land Surface.
A.1 1 14 ft. after fV I A his . Pumping N I llfli- G .P.M.

M Pumping Test : 0 Yes (please enclose) Eii,,filoi
Yield : N 1 1+

12. WATER QUALITY
Chemical Analysis 0 Yes Ergio Bacterial Analysis 0 Yes OKo-
Please enclose tab results.

13. ARTIFICIAL FILTER (gravel pack) 2rVes ONO
Installed from 03.0, ft. to ft .
Effective size Caa UniformityCoefficient 41-4

14. WEU.GROUrED? M-Ves []No
B'NeatCement OSandComent []Concrete 00the r
Depth: From 0 . e% I -- ft. to -ZO . o-' ft.

15 . NEAREST SOURCE OF POSSIBLE CONTAMINATION: .A4&9--- fL_&408kecfion
Type well disinfected 0 Yes Type: &ZA

upon completion G~-Wo Amount: NJA-
16. PUMP: Dateinstaned : A,11& Not installed ff--

Mfr. Name : A,11& Model No . : A4~A
H .P. A)4A Volts &~& Length of drop pipe _ ft . Capacity __gpm
TYPE: 0 Submersible 0 Jet (shallow) 13 Turbine

0 Jet(deep) 11 Reciprocatina 0 Centrillucal
*Indicate Water Bearing Zones 17. WATERWELLOONTRACTOR'S CERTIFICATION: Thiswell was drilled! under

MY direction arid this report IS true to thelbest of-my, knowledge and belief.'
Ask (Use a 2nd sheet if needed) -TCKDalle:

!v ; S~~t Address jR~0,k - /7her< O~ ;3,Llvfo Z 7 '29
2yad'~&- &--ff. 1~ No..ALOWtiod PAWftWft&6

CHEC 1903 (1096) COPY I MAIL TO : S .C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE)



D H E Q Water Well Record132531 Bureau of Water
Im 0 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300

1 . LOCATION OF WELL 4. OWNER OF WELL Dmxc pbpjc~- co ,

1county. System Name: Address: lArck 5fP, m&P s,4<
#,77- CA
C~PA/Olkj, Aje-

Telephone No. :

--I adlude; Longitude: Engineer MjLrX- 1v1c 6aLr
Distance and Direction from Road Intersections: Address:

Tataphorta

Street Address & City of Well Location: 5 . WELL DEPTH (completed) Date Started : -3 - Z 9

Sketch Map: /9' 0 -ft. Date Completed : 3 - 77-,q . 9 9

6. 0 Mud Rotary 0 Jetted 0 Bored 0 Dug
0 Air Rotary 0 Driven 0 Cable tool 0--Other %zer

7 . USE:
• Domestic 0 Public Supply-Permit No- 0 Industry
• Irrigation 0 Ag.Cenditioning 0 Commercial
0 Test Well Or-MonitorWell 0

8. CASING : 0?1'fireaded 0 Welded
Diam. : Z 11

- Height: Above/Belo w
Type: 2-PVC G Galvanized Surface ft .

2 . CUTTING SAMPLES : 9"Yes 0 No 0 Steel C Other Weight ~10- ~~A &IL0 -tbJfL
0, 0' in . to 1-, 0' ft . depth DriveShoe? OYes 93-M

Geophysical Logs : 0 Yes (please enclose) "0- - in. to- ft. depth

*Thickriess Depthto 9.SCREE N
Formatibn Description of Bottom of Type : C- Dian:

Stratuml Straturn Slot/Gauge : 0 Length : /-T' 6
Set Between : roftk.and 69,0'ft. NOTE: MULTIPLE SCREEN S

,'~E! f- IDA, r-~J - ft. and-ft. USESECONDSKEET
Sieve Analysis 0 Yes (please enclose) 9-M

10. STATIC WATER LEVEL
IMF 9- & , ft . below land surface after 24 hours

11 . PUMPING LEVEL Below Land Surface .
AJ jh~= ft . after .A4ZZ~-hrs . Pumping J0/4 G.P.M.

L)i Pumping Test 0 Yes (please enclose) 21To
Yield : Al/A

12. WATER QUALITY
Chemical Analysis 0 Yes MITo- Bacterial Analysis 0 Yes ga-w
Please enclose lab results .

13 . ARTIFICIAL FILTER (gravel pack) [Bles ONo
Installed from- :~'e C) ft . to /Le, 0 ft .
Effective size - t018 Uniformity Coefficient /,S-4P

14. WELL GRoLITED? M~Ye-s 0 No
0 Neat Cement 0 Sand Cement 0 Concrete 0 Other

- ft. to '7. ft .Depth: From- CO'C,

15. NEARESTPOURCE OF POSSIBLE CONTAMINATION : 141h-- Ildi/Adirection
Type well disinfected 0 Yes Type

:upon completion B"ao Amount :
16. PUMP: Datainstalled: - Not installed R~

Wr.Name:- &Z-,0Z- ModelNo.: 6a&
H.P. Length of drop pipe - ft. Capacity Qpm
TYPE 0 Submersible [I Jet (shallow) [3 Turbin e

0 Jet (deep) 0 Reciprocatina 0 Centrifucial

*Indicate Water Bearing Zones 17. WATER WELLCONTRACTOR'S CERTIFICATION: This well was drilled undermy direction'a I
i

.
W ItIft isporils'true to Me best, of'my lutowledge and bellelf;"

(Use a 2nd sheet if needed) Regletered Busine
I
a Name :

I=,
AM. R11k -Z19-

Signed: AZZ2:~! I-a& NO.*77f. -'54 0 ,
DHEC1903(10W COPY I MAIL TO : S.C . DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE)



Water Well Record
Bureau of Wate r

2600 Bull Street, Columbia, SC 29201-1708 ; (803) 734-5300
1 . LOCATION OF WELL- 4. OWNEROFWELL -D kk-,- Po uj e ifCOUW. System Nam: Address: 42-2- Sowi4m~ CAt,,6,511

Telephone No.:

Ladbxle: . Longitude: Engineer

--5-stance and Direction from Road Intersections: Address:

Telephone No.: 3 9 3 9S
Street Address & City of Well Location: 5 . WELL DEPTH (completed) Date Started: -7-30-99

Sketch Map: 2 ft . Date Completed: Z/ - 0 / - 99
6. 0 Mud Rotary 0 Jetted 0 Bored 0 Dug

0 Air Rotary 0 Driven 0 Cable tool 0~-Other
7 . USE*

• Domestic 0 Public Supply-Permit No .- 0 industry
• Irrigation 0 Air Conditioning 0 Commercial
• Test Well Er'gonilarWell 0

8. CASING : EVrhreaded 0 Welded
Diam. : 0 ~f Height : Above/Below
Type : 2-PkC 11 Galvanized Surfac;'-Z,-r

2 CUTTING SAMPLES : Erles 0 No 0 Steel 0 Othpr Weight A4L*- 5ch . '~O
0- 0' in . to 7 0 - 0 ft . depth DriveShoe? OYes EM

Geophysical Logs : 0 Yes (please enclose) ErITo- - in . to-ft . depth
'INCIMOSS Depth to 9.SCREE N

Formation Desmfption at Bottom Of- Type : Pvc Diam.:
x

Straturn Shatum Slot/Gauge: Length: -lr-. 0
SetBetween : 74-O'I'Land Zs-,D'ft . NOTE. MULTIPLE SCREENS

-ft. and-ft. USESECONDSHEET
Sieve Analysis 0 Yes (please enclose) arfq-o

10. STATIC WATER LEVEL
ft . below land surface after 24 hours

00ri -~-o V-- LIMPING LEVEL Below Land Surface .

Pum '
44~ZL ft . after-6~z& hm. Pumping 24~~ G.P.M.

Y ~jng Test Q Yes (please enclose) &ft
told .

12 . WATER QUALITY
Chemical Analysis C1 Yes OlTo- Bacteria[ Analysis 0 Yes 9HI~o
Please enclose tab results.

13. ARTIFICIAL FILTER (gravel pack) G~ye-s ONO
Installed from ft. to ft.
Effective size -0/8 Uniformity Coefficient /-S-(,

14. WELLGROUTED? R-Ye~s 0 No
ffl4eat Cement o sand Cement Ej Concrete 0 Other
Depth : From O,e3 ft. to /< . 0 ft .

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION : _JM ft. .'421,::dan

A418- Type well disinfected 13 Yes Type- APA-
upon completion 0 No Amount :

16. PUMP : Date installed: 4arf- Not installed P-~
Mtr. Name : I .///;L- Model No. ::~
H.R A4A- Volts AZ~ Length of drop pips _ ft. Capacity - apm
TYPE, 0 Submersible 0 Jet (shallow) 0 Turbine

0 Jet Ideep) 0 Reciorocating 0 Centrifuga l
*Indicate Water Bearing Zones 17. WATER WELL CONTRACTOR'S CERTIFICATION : This wellwas drilled urider,~

my directain and reporl : is:t
I
rus

I
to Ow best at my knowledge and belief

(Use a 2nd sheet ilf needed) Registered Business Name : ~Cx-"

moe-c, '9" -.CAAddress :-

Sign-st Cot No..-

DHEClqw(losm COPY I MAIL TO : S.C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE)



D H E Q Water Well Record
9 -:4uIA A Bureau of Water

INSMA 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300
111, 1 LOCATION OF WELL 4. OWNEROFWELL-

Telephone No .: . ,
Enginew.Lmgftde : ,

Distance and Direction from Road Intersections : Address
"

Street Address & City of Well Location: S. WELL DEPTH (completed) Date Started : 3- 23- 95'

Sketch Map: I CY. o , ft . Date Completed : 3-25'-92
6. 0 Mud Rotary 0 Jetted 0 Bored 0 Du g

0 Air Rotary 0 Driven 0 Cable too] ffl-~OtherAtvcr-
7 . USE:

• Domestic 11 Public Supply-Permit No. - 0. Industry
• Irrigation 0 Aj_rCondifioning 0 Commercial
• Test Well 2-Von'tor well 0-

8. CASING: G'Threaded 13 Welded
Diarn.: 211 -

Height: Aboveffielow
Type: grl5k 0 Galvanized Surface Z-2. CUTTINGSAMPLES : 2'Yes 0 No 0 Steel 0 Other Weight W/* L;7 f0 lb ./ft .

' in. to 9- 0 ' ft . depth Drive Shoo? 0 Yes 9-KW-
Geophysical Logs: 0 Yes (please enclose) "o -in. to- ft . depth

;017hilcknass Deplift,to SCREEN
~606C~iptl6n"" .~ ~x Of of' Type: 7>VC- Diam .:"j =f, SlotlGauge : 'Ofo Lenr : /6,40 ,

Set Between : '9-42' I'Land ft. NOTE. MULTIPLE SCREENS
-ft . and ft . USESECONDSHEET

Sieve Analysis 0 Yes (please enclose) 2Wo'~1~5+ ~3brlcy$ 10 . STATICWATER LEVEL
1 6 -5- ft . below land surface after 24 hours

lizeabA 11 . PUMPING LEVEL Below Land Surface.
I A)/ /+ ft . after -"#-- fire . Pumping IV G.F.M.

7AL)J- Pumping Test: 0 Yes (please enclose) SWo
Yield: ou / A-

12. WATER QUALIT Y
Chemical Analysis 0 Yes CRITo- Bacterial Analysis C1 Yes 2<0~
Please enclose lab Sut

pack)13. AR71FICIAL FILTER (gra &Te~s 0 N o
Installed from 'Q.6 ,

-
ft.to /9-0, ft .

Effective size 61A Uniformity Coefficient
14.WELLGROUTED? 2~I`ee ONo

Okl6atCement OSandCement OConcrete 00the r
Depth : From 0,0, ft . to 5-, ft .

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION : -&ZA ft.]~n
A)IkE Type well disinfected 0 Yes Type: 111111

upon completion B-lqo Amount : -Ayd--
16 . PUMP: Dateinstalled : A114: -Not installed E~'-

Mfr. Name : A J ~67 Model No . : AIM-
H.R A41if Volts A~IA Length of drop pipe _ ft . Capacity pm
TYPE, [I Submersible 0 Jet (shallow) 0 Turbine

0 Jet(deep) 0 Reciprocatina 0 Cenbffuoal
-Indicate Water Beating Zones 17. WATER WELL CERTIFIC -ATION .-ThIswell' Red

my #ft report Is true ho lot
(Use a 2nd sheet if needed) Registered suainass ,

A-~ Rs~xs
7

DHEC1903(10%) COPY I MAIL TO : S.C . DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE)


