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Groundwater Monitoring, Sampling and Analysis Plan
Pine Hall Road Ash Landfill — Permit #85-03

Duke Energy Belews Creek Steam Station

Belews Creek, North Carolina

S&ME Project No. 1411-09-097

November 8, 2010

Table 1 Monitoring Well Information

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

North (ft) 922,800.01 922,922.41 922,846.37 923,705.54 924,475.50 923,909.93 922,825.01 923,651.04
East (ft) 1,680,995.68 | 1,681,193.42 | 1,681,733.04 |  1,683,902.10 1,681,837.40 |  1,681,154.80 1,682,168.87 |  1,683,063.65
Well Diameter 27 27 2 2 27 27 27 2
Type of Casing PVC PVC PVC PVC PVC PVC PVC PVC
Well Stick- 1.9 3.0 2.1 23 18 1.7 25 3.0
up(ft)
Top Of Casing 852.69 854.15 858.05 842.81 767.58 786.77 836.91 815.57
Elevation (ft)
Total Depth (ft) 445 50.5 478 39.5 60.5 48.4 11.6
Depth of Screen
(ft) BGS

from 33.1 37.9 37.0 282 483 24.0 1.6

to 431 479 47.0 38.2 583 34.0 11.6

Screen Length 10.0 10.0 10.0 10.0 10.0 10.0 10.0

()

Coordinates: NC State Plane Grid, NADS83 (2007) and NAVDS88, U.S. Survey Foot.
Reference Duke Energy survey dated July 7, 2010, Map # 007310-377769.






Groundwater Monitoring, Sampling and Analysis Plan

Pine Hall Road Ash Landfill — Permit #85-03
Duke Energy Belews Creek Steam Station
Belews Creek, North Carolina

S&ME Project No. 1411-09-097
November 8, 2010

Table 1 Monitoring Well Information

(Continued)
OB-4 OB-5 0OB-9 MW2-7 MW2-9

North (ft) 924,601.75 924,823.56 923,785.16 924,176.08 923,952.31
East (ft) 1,682,221.61 1,682,632.82 1,681,344.58 1,682,870.41 1,682,953.64
Well » » » » »
Diameter 2 2 2 2 2
Type of PVC PVC PVC PVC PVC
Casing
Well
Stick-up 1.81 1.79 2.5 2.28 1.78
(ft)
Top Of
Casing 777.60 780.93 799.59 777.64 797.38
Elevation
(ft)
Total
Depth (£t) 53.0 36.8 47.5 29.0 14.5
Depth of
Screen
(ft) BGS

from 16.3 21.8 36.5 14.0 2.0

to 31.3 36.8 45.9 29.0 12.0

Screen
Length 15.0 15.0 9.4 15.0 10.0
(ft)

Coordinates: NC State Plane Grid, NAD83(2007) and NAVDS8S, U.S. Survey Foot.
Reference Duke Energy survey dated July 7, 2010, Map # 007310-377769.
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Table 2 Sample Parameters, Analytical Methods and Detection Limits

PARAMETER UNITS ANALYTICAL METHOD
Insitu Parameters

Field pH pH Units Hydrolab

Specific Conductance umhos/cm Hydrolab

Temperature °C Hydrolab

Turbidity NTU Hydrolab

ORP MV Hydrolab

Water Level ft Water Level Meter
Laboratory Analyses

Nitrate mgN/1 EPA 353.2

Chloride mg/1 EPA 300.0

Arsenic ug/l EPA 200.8

Barium mg/1 EPA 200.7

Boron mg/l EPA 200.7

Cadmium ug/l EPA 200.8

Chromium ug/l EPA 200.8

Copper ug/l EPA 200.8

Iron mg/l EPA 200.7

Lead ug/l EPA 200.8

Manganese mg/1 EPA 200.7

Mercury ug/l EPA 245.1

Nickel ug/l EPA 200.7

Selenium ug/l EPA 200.8

Silver ug/l EPA 200.8

Zinc ug/l EPA 200.7

Sulfate mg/l EPA 300.0

Fluoride mg/l EPA 300.0

TDS mg/l EPA 160.1





Groundwater Monitoring, Sampling and Analysis Plan
Pine Hall Road Ash Landfill — Permit #85-03
Duke Energy Belews Creek Steam Station
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Source: NC DENR Division of Waste Management Constituent Look-Up Webpage

Table 2.1 - Appendix I Constituents

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

Inorganic
Constituents:
Appendix I to
Part 258 Name Other Names
Number
1 Antimony Antimony
2 Arsenic Arsenic
3 Barium Barium
4 Beryllium Beryllium
5 Cadmium Cadmium
6 Chromium Chromium
7 Cobalt Cobalt
8 Copper Copper
9 Lead Lead
10 Nickel Nickel
11 Selenium Selenium
12 Silver Silver
13 Thallium Thallium
14 Vanadium Vanadium
15 Zinc Zinc
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Table 2.1 - Appendix I Constituents (Continued)

Organic Constituents:

Appendix I to
Part 258 Name Other Names
Number
16 Acetone 2-Propanone
17 Acetonitrile; Methyl cyanide Acetonitrile
18 Benzene Benzene
19 Bromochloromethane; Chlorobromethane Methane, bromochloro-
Bromodichloromethane; Dichlorobromomethane
20 Methane, bromodichloro-
21 Bromoform; Tribromomethane Methane, tribromo-
22 Carbon disulfide Carbon disulfide
23 Carbon tetrachloride Methane, tetrachloro-
24 Chlorobenzene Benzene, chloro-
25 Chloroethane; Ethyl chloride Ethane, chloro-
26 Chloroform; Trichloromethane Methane, trichloro-
Dibromochloromethane;
27 Chlorodibromomethane Methane, dibromochloro-
28 1,2-Dibromo-3-chloropropane; DBCP Propane, 1,2-dibromo-3-chloro-
29 1,2-Dibromoethane; Ethylene dibromide; EDB Ethane, 1,2-dibromo-
30 o-Dichlorobenzene; 1,2-Dichlorobenzene Benzene, 1,2-dichloro-
31 p-Dichlorobenzene; 1,4-Dichlorobenzene Benzene, 1,4-dichloro-
32 trans-1,4-Dichloro-2-butene 2-Butene, 1,4-dichloro-, (E)-
33 1,1-Dichloroethane; Ethyldidene chloride Ethane, 1,1-dichloro-
34 1,2-Dichloroethane; Ethylene dichloride Ethane, 1,2-dichloro-
35 1,1-Dichloroethylene; 1,1-Dichloroethene; Ethene, 1,1-dichloro-
cis-1,2-Dichloroethylene; cis-1,2-
36 Dichloroethene Ethene, 1,2-dichloro-,(Z)-
trans-1,2-Dichloroethylene; trans-1,2-
37 Dichloroethene Ethene, 1,2-dichloro-,(E)-
38 1,2-Dichloropropane Propane, 1,2-dichloro-
39 cis-1,3-Dichloropropene 1-Propene, 1,3-dichloro-, (Z)-
40 trans-1,3-Dichloropropene 1-Propene, 1,3-dichloro-, (E)-
41 Ethylbenzene Benzene, ethyl-
42 2-Hexanone; Methyl butyl ketone 2-Hexanone
43 Methyl bromide; Bromomethane Methane, bromo-
44 Methyl chloride; Chloromethane Methane, chloro-
45 Methylene bromide; Dibromomethane Methane, dibromo-
46 Methylene chloride; Dichloromethane Methane, dichloro-
47 Methyl ethyl ketone; MEK; 2-Butanone 2-Butanone
48 Methyl iodide; lodomethane Methane, iodo-
49 4-Methyl-2-pentanone; Methyl isobutyl ketone 2-Pentanone, 4-methyl-
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Table 2.1 - Appendix I Constituents (Continued)

Organic Constituents:

Appendix I to

Part 258

Number Name Other Names
50 Styrene Benzene, ethenyl-
51 1,1,1,2-Tetrachloroethane Ethane, 1,1,1,2-tetrachloro-
52 1,1,2,2-Tetrachloroethane Ethane, 1,1,2,2-tetrachloro-

Tetrachloroethylene; Tetrachloroethene;

53 Perchloroethylene Ethene, tetrachloro-
54 Toluene Benzene, methyl-
55 1,1,1-Trichloroethane; Methylchloroform Ethane, 1,1,1-trichloro-
56 1,1,2-Trichloroethane Ethane, 1,1,2-trichloro-
57 Trichloroethylene; Trichloroethene Ethene, trichloro-
58 Trichlorofluoromethane; CFC-11 Methane,trichlorofluoro-
59 1,2,3-Trichloropropane Propane, 1,2,3-trichloro-
60 Vinyl acetate Acetic acid, ethenylester
61 Vinyl chloride; Chloroethene Ethene, chloro-
62 Xylene (total) Benzene, dimethyl-
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Table 3 Sample Containers, Preservatives and Holding Times.

PARAMETER
Insitu Parameters
Field pH
Specific Conductance
Temperature
Turbidity
ORP
Laboratory Analyses
Nitrate
Chloride
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Nickel
Mercury
Selenium
Silver
Zinc
Sulfate
Fluoride
Total Dissolved Solids

CONTAINERS

Insitu
Insitu
Insitu
Insitu
Insitu

500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE
500 ml HDPE

PRESERVATIVES

None
None
None
None
None

Cool 4°C

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

Cool 4°C

Cool 4°C

Cool 4°C

HOLDING TIMES

Analyze Immediately
Analyze Immediately
Analyze Immediately
Analyze Immediately
Analyze Immediately

48 hrs
28 days
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
28 days
28 days
7 days
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MW-11D

N ON RESIDENT 1AL WELL CONSTRUCTION RECORD

North Carolina Department of Environment and Natural Resources- Division of Water Quality

WELL CONTRACTOR CERTIFICATION # 3439

1. WELL CONTRACTOR:
Justin Millwood
Well Contractor (Individual) Name
S&ME, inc.
Well Contractor Company Name

STREET ADDRESS 301 Zima Park Drive

Spartanburg, South Carolina 29301
City or Town State
(864 ). 574-2360

Area code- Phone number
2. WELL INFORMATION:

SITE WELL ID #(if applicable) MW-1D

Zip Code

d. TOP OF CASING IS 3 FT. Above Land Surface*
*Top of casing terminated at/or below land surface may require
a variance in accordance with 15A NCAC 2C .0118.

STATE WELL PERMIT#(if applicable)

DWQ or OTHER PERMIT #(if applicable)

WELL USE (Check Applicable Box) Monitoring Municipal/Public ]

Industrial/Commercial 7 Agricultural [1 Recovery [ Injection [0
Irrigationd  Other [ (list use)
DATE DRILLED_12/9/08

TIME COMPLETED_12:00 AMO PME
3. WELL LOCATION:
CITY: Belews Creek COUNTY Stokes

Pine Hall Road
(Street Name, Numbers, Community, Subdivision, Lot No., Parcel, Zip Code)
TOPOGRAPHIC / LAND SETTING:

Slope OValley OFlat XRidge O Other
(check appropriate box)

May be in degrees,
minutes, seconds or
in a decimal format

LATITUDE _38 16 51.51
LONGITUDE __80 04 53.65

Latitude/longitude source: mGPS O Topographic map

(location of well must be shown on a USGS topo map and
attached fo this form if not using GPS)

4. FACILITY- is the name of the business where the well is located.
FACILITY ID #(if applicable)
NAME OF FACILITY Duke Energy - Belews Creek Steam Station

STREET ADDRESS _Pine Hall Road
Belews Creek, North Carolina 2
City or Town State

CONTACT PERSON_Mike Cook

MAILING ADDRESS 3195 Pine Hall Road
Belews Creek, North Carolina 27042
City or Town State
( 336 )- 445-0325
Area code - Phone number

Zip Code

Zip Code

5. WELL DETAILS:
a. TOTAL DEPTH:_87.7 ft bls
b. DOES WELL REPLACE EXISTING WELL? YES[J

NO R

¢. WATER LEVEL Below Top of Casing: 42.3 FT.
(Use “+” if Above Top of Casing)

e. YIELD (gpm): METHOD OF TEST
f. DISINFECTION: Type Amount
g. WATER ZONES (depth):
From To From To
From To From To
From To From To
6. CASING: Thickness/
Depth Diameter Weigh& Material
From_0 To827 Ft 2 Seh-4 PVeC
From To Ft.
From To Ft.

7. GROUT: Depth Material Method
From 0 To 78.7 Ft. Neat Cement pour
From 787 719817 g Bentonite pour
From 81.7 7082 Ft,_K-packer

8. SCREEN: Depth Diameter  Slot Size Material
From 82.7 10877 2 in. 0.010 . PVC
From To Ft. in. in.

From To Ft. in. in.
9. SAND/GRAVEL PACK:

Depth Size Material

From To Ft.

From To Ft.

From To Ft.
10. DRILLING LOG

From To Formation Description

Oto 18.5 Silty Sand
18.5t0 23.5 PWR
23560335 Silty Sand
33510435 PWR
43.5to 58.5 Silty Sand
58.510 76 PWR
76 t0 87.7 Bedrock
11. REMARKS:

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

SIGNATURE OF CERTIFIED WELL CONTRACTOR

DATE

PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,

1617 Mail Service Center — Raleigh, NC 27699-1617 Phone No. {919) 733-7015 ext 568.

Form GW-1b
Rev. 7/05






S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine B]Vd WITH ASTM D-1586.
Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF
ENGINEERING » TESTING  Lelephone: 704-523-4726 BLOIFS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO
ENVIRONMENTAL SERVICES ~ Fax: 704-523-3953 DRIVE 1.4 IN. LD. SAMPLER | FT"
Project: Pine Hall Road Landfill Boring No. MW-1D
Location:  Belews Creek, North Carolina Number: 1411-07-155 Sheet No. 1 of 3
Boring Depth (): 90.7 ) Elevation (fi): 851.2 | Driller:  Justin Millwood, NC Date Drilled: 12/4/08
Cert. No. 3439
Logged By: Courtaey Withers Water Level:  Water level at 39.7 ft bls on 12/15/08 Drilling Method: 4™ H.S.A.
Elev. Depth | Lith- . e Well Penetration Resistance (Blows/Foat)
(Feet) | (Feet | ology Material Description Construction | ¢ 50 100
- =il RESIDUUM: Yellow-Tan, Micaceous, Silty, Fine SAND § §
— 850 mRR 2 R
B T % %
o T fi Q N 25 .
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= SAND . Wiih .Mangnnese.smining .und.Rock..Fmgmcms.v,...,....;,...‘...v,.,., §/ > ................................................... -
830 Q &
E —
2 > D /
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el P 2 3
g - PARTIALLY WEATHERED ROCK: When Sumpled § § = > @
é N — Becomes Orange, Tan, and White, Silty, Medium to Fine g g






BORING LOG WiITH WELL BORING LOGS.GPJ LAGWGNOL.GDT 146103

S&ME, Inc.
9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING « TESTING  Lelephone: 704-523-4726

ENVIRONMENTAL SERVICES  Fax: 704-525-3953

1. BORING AND SAMPLING I8 IN ACCORDANCE

WITH ASTM D-1586.

2. PENETRATION (N-VALUE) IS THE NUMBER OF

BLOWS OF 140 LB, HAMMER FALLING 30 IN. REQUIRED TO
DRIVE 1.4 IN. 1.D. SAMPLER { FT,

Project: Pine Hall Read Landfill Boring No. MW-1D
Location:  Belews Creek, North Carolina Number: 1411-07-155 Sheet No. 2 of 3
Boring Depth (ft): 90.7 | Elevation (ft): 8512 | Driller:  Justin Millwood, NC Date Drilled: 12/4/08
Cert. No. 3439
Logged By: Courtney Withers Water Level:  Water level at 39.7 ft bls on 12/15/08 Drilling Method: 414" HLS.A.,
Elev. | Depth | Lith- : . Well Penetration Resistance (Blows/Foat)
(Feet) | (Feet) | ology Material Description Construction | g 50 100
B NS SAND With Manganese Staining and Rock Fragments >
8135 N Q %
Z - % Q 50/
N - A 4
N 40— % % - /,/
:_ 810 ] § § /
N - F % § e
~ i 4 /
— 515 ]s] SAPROLITE: Gray und White, Silty, Fine SAND With > \ 31
- ~ k0] Manganese Staining 4 N C/
~ 45— %‘ %
L 205 . > §
: i § §E
- 1 % % W=l |8
B 50— % §
— 800 N % é
n n % % }X‘ 25
— 55— NG N i
= U\, J P SES Wmwalt pomens g
795 ) ™
- Y §v ™~
— MISN||| PARTIALLY WEATHERED ROCK: Wihen Sampled % & i ™~
N Becomes Tan and White, Silty, Fine SAND §’ >> @
B 60— &
- ] Q % 50/
- 7] % % | ¢ > T
: 65— % %
= 755 . % %
- ] % % 50/
L PARTIALLY WEATHERED ROCK: When Sampled § sl 3 s e
N Becomes Reddish-Brown, Silty, Medium to Fine SAND =
= With Manpanese Staining NS
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BORING LOG WiTH WELL EDRING LOGS.GPJ LAGWGNDY.GDT 1/6/09

S&ME, Inc.
9751 Southern Pine Blvd.
Charlotte, North Carolina

ENGINEERING « TESTING  lelephone: 704-523-4726

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953

1. BORING AND SAMPLING IS IN ACCORDANCE
WITH ASTAM D-1586.
2, PENETRATION (N-VALUE) IS THE NUMBER OF

BLOWS OF 140 LB. HAMMER FALLING 30 IN. REQUIRED TO

DRIVE 14 IN. 1D, SAMPLER 1 FT.

Praject:

Pine Hall Road Landfill

Location:

Belews Creeli, North Carolina Number;

1411-07-155 SheetNo. 3 of 3

Boring No. MW-1D

Boring Depth (ft):

90.7 | Elevation (f): 851.2 | Driller:

Justin Millwood, NC Date Drifled: 12/4/08
Cert, No. 3439

Logped By: Courtney Withers Water Level:  Water level at 39,7 it bls on 12/15/08 Drilling Methad: 4%" H.S.A.

Elev,
(Feet)

Depth | Lith-
(Feet) | ology

Material Description

Construction | g 50

Well Penetration Resistance (Blows/Foot)

100

~1 ~ ~3
-1 ~ o
< w S

lltlllltl!llli‘ltll|Illllliittll

l
~
e

~
w

v esa b

Auger Refusal at 76.0 ft bls

> @

g

==

=
(=]
|

[~
w

Hul;“%hllslilll

BEDROCK: Moderately Fractured, Fine-Grained GNEISS
With Henvy to Moderate Staining on Frecture Surfaces

|1

Boring Terminated nt 90,7 ft bls






Sheet 1 of 3

COMPLETION REPORT OF WELL No. MW-1D

PROJECT: Pine Hall Road Landfill
PROJECT NO: 1411-07-155 WATER LEVEL; Water level at 39.7 ft bls on
PROJECT LOCATION: Belews Creek, North Carolina 12/15/08
LATITUDE: 36 16 51.51
DRILLING CONTRACTOR: S&ME Inc. LONGITUDE: 80 04 53.65
DATE DRILLED: 12/4/08 DATUM:
LOGGED BY: Courtniey Withers
STRATA
- WELL |z | g é
"“ -—— -
DESCRIPTION é E" DETAILS | &2 § <& WELL CONSTRUCTION DETAILS
5 |8° S 7
PROTECTIVE CASING
LUK 0 0.00 851.21 | Diameter: 4" X 4"
RESIDUUM: g 4 N Type: Square Steel
Yellow-Tan, AR N N .
Micaceous, Silty, Fine |- b / Interval: +3 to 2 ft bls
SAND aasl
A // // RISER CASING
NN Diameter: 2"
ot B
TR Type: Sch. 40 PVC
RN interval: 0 to 82.7 ft bls
SAPROLTE: |17 o K
Orange, Tan, an Pt
White, Silty, Medium  |-['1L D > GROUT
to Flir?e slﬁt\)t/\lD\?Vi:ﬁm ol ‘/// // Type: Neat Cement
Ma se Stainin - : 78.
izt T ) e 010787 ftbls
A A 2 SEAL
BN Type: Bentonite + K-packer
. @ interval: 78.7 to 82 ft bis
25| ;/ /// FILTERPACK
SR} Type: N/A
SARTIALLY T // // Interval: NFA
WEATHERED ROCK:
When Sampled _\Q' 20 // 4// SCREEN
Becomes Orange, -
 {Tan, and whie, Sity,_{I { 2 | Diometer 2o
Medium to Fine "
o o L D Type: 0.010" Slotted PVC
Manganelse Staining [T // & interval; 82.7 to 87.7 ft bis
|land Rack Fragments |41,
SAPROLITE: Lperas ‘// //
Orange, Tan, an e
White, Silty, Medium  [-]:471 //' //
to Fine SANDWith  {7]1}"] LEGEND
Manganese Staining  [.|7 1] // ///
and Rock Fragments  f:7.1 FILTER PACK TOC  TOP OF CASING
S BENTONITE BS  BENTONITESEAL
1] R FP  FILTER PACK
T kA ¥z CEMENT GROUT TSC  TOP OF SCREEN
AN B4 CUTTINGS/BACKFILL ~ BSC BOTTOM OF SCREEN
] ™D AL DEPT
1 ¥ STATICWATERLEVEL (2 GoVeNTRRouT

MONITORING WELL BORING LOGS.GPJ S&ME.GOT 1/6/09

9751 Southern Pine Blvd.
Charlotte, North Carolina

CONMPLETION REPORT OF
WELL No. MW-1D

Sheet 1 of 3






PROJECT: Pine Hall Road Landfill
PROJECT NO; 1411-07-155

PROJECT LOCATION: Belews Creek, North Carolina

GROUND SURFACE ELEVATION;
LOGGED BY: 851.2
CHECKED BY: Courtney Wither

STR
TRATA - WELL - o E
D Esl @ | 23
DESCRIPTION 8 EE DETAILS %g o | 3¢ WELL CONSTRUCTION DETAILS
. [ = - —
[72] 0 tw
(See Page 1)
PARTIALL\E o 35
WEATHER CK: -
When Sampled L RZ
Becomes%?z:nge, /
Tan, and White, Silty, -
e N A,
SAND Wit Y
Manganese Staining 40 //
and Rock Fragments T
{continued) K{ .‘///
SAPROLITE: Gra T
and White, Silty, F%,ne 1o //
SAND With [
Manganese Staining |-, ‘//
R g
; :‘ ‘... // X,
1 e KA
S
1 2
- //
1 2
PARTIALLY T //
WEATHERED ROCK:
When Sampled 60 //
peeemesTenend o 3
e, ality, rine L
whie, Siy (E 2
-
- 65
=2
1 K
PARTIALLY
WEATHERED ROCK: - ///
\é\!hen Sampled 70 >
aromes
Hodium 1o Ene " @ Z LEGEND
SAND With %
Manganese Staining ) / FILTER PACK TOC TOP OF CASING
i
S P2 N CEMENT GROUT Tsc %g%TfSPéCREEN
. K Y CUTTINGS /BACKFILL  BSC BOTTOM OF SCREEN
L 1D TAL DEPT
S % 2 K s 77251 | X STATICWATERLEVEL 55 CEMENT GROUT

9751 Southern Pine Blvd.
Charlotte, North Carolina

MONITORING WELL BORING LOGS.GPS S8ME.GDT 1/6/09

COMPLETION REPORT OF
WELL No. MW-1D

Sheet2of 3






PROJECT: Pine Hall Road Landfill GROUND SURFACE ELEVATION:

MONITORING WELL BORING LDGS.GPJ 58ME.GDT 1/6/09

PROJECTNO: 1411-07-155 LOGGED BY: 851.2
PROJECT LOCATION: Belews Creek, North Carolina CHECKED BY: Courtney Withe:
STRATA z
- WELL T o9
[ =~
2 |g_ | DETALS | B2 | B | €2 WELL CONSTRUCTION DETAILS
DESCRIPTION S |kz o o | o
> 1l ~ — —
th |G 1,
{See Page 1)
BEDROCK: VAR
Moderately Fractured, [RAA0-80
Fine-Grained GNEISS ["aal.
With Heavy to - - 81.70 768.51
Moderate Staining on ARt 82.00 769.21
Fracture Surfaces WAy 82.70 768.51
(continued) ol
Mt 85
i
ol 87.70 763.51
]
e 90 80.70 760,51
LEGEND
. FILTER PACK TOC TOP OF CASING
GS GROUND SURFACE
I senvtonTE BS  BENTONITE SEAL
X CEMENT GROU FP  FILTER PACK
;\}_‘ MENT GROUT TSC TOP OF SCREEN
o".".:' CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
TD TOTAL DEPTH
Y STATIC WATER LEVEL CG CEMENT GROUT
s &ME COMPLETION REPORT OF
9751 Southern Pine Blvd. WELL No. MW-1D
Charlotte, North Carolina
ENGINEERING » TESTING Sheet 3 of 3
ENVIRONMENTAL SERVICES






N. C. Deparunent of Human Resources
Division of Health Services

WELL COMPLETION RECORD

fcomz_m-s ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURN FORM TO 1115 o

DEPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS

P 0. BOX 2091 RALEIGH NC 27602

WASTE MANAGEMENT BRANC

miion
rrevetee

wwoum
presmovebtemanLs

[NAME OF SITE:

PERMIT NO.:
DELek/s ek =AM sHTo/ FE oz
'ADDRESS: - GWNER (print):
/9 0. ":Bé);z.' 5/57 MQ/{/’ é&'v’c” /L/c’; 705 2 ?y@ﬁé/@ o
DRILLING CONTRACT OR: TREGISTRATION NO.:
TPUE Fdwer CD. Sz

Casmg Type
Casing Depth: from 20 2.7 f -dis. 2 in
Sereen Type: SLef -0/l 7Zcoc Ac dia, < in,
Screen Depth: from 37T w0 £7.9 _f. -dia. __Z. in.
Static Water Level: £3: & feet from top of c;uing

/
Yield (gpm): ____../d_. Method of Testing: i)

ﬂ/mﬁé’&“&—dm < . in.

Grout Depth:
Bentonite Seal:
Sand/Gravel PK:

from __ L2 t032°-7& - dia. (2.@ !
from 22.3 10 357 k. .dia. 25
flom 329 1o S0.2 f. - dia. @05

Total Well Depth: from 10325 fi. . dia, @25 -
Date Measured _Z.. /.ff.. /.253
Casingis —Z: /et above land surfs

DRILLING LOG

L@CA’{’I{DN SICETCH

TO

ﬁ.f,g;f }

r‘:sfa’-'« ﬁ::’;azc, "/’” ‘w zﬁx’k//a/(”"

xa’*?zﬁ x,:fA:sgé/ ‘

| 1 (show distance to nurnbered roads, or other map refetence point

" EMARKS: SclrEs) ST

il ALET

Lz, L

 ConI DT E AONFER fse ARl Pt ﬁfgﬁfﬁ’?‘ﬁ

DATE: .

b8

SIGNATURE:

/;; — - 3






——e———izn v 1 rMoe  —

0xXE poyrg COMPANY — - Ay oyt

<lecwy STEAA S7ATIO N
—= Ao

ASSUTLT INSTALLATION SKETDYH
lasorument No. _ Hp/- 2 - Statfon - A4 —_— 0ffset /4 -
BY T2 Destecs./ Date -/ - <5
—= T T
\
AoTE :
HoT 7o <ca Zo 7
- ~ " D veur g
/AI’TFJ{__ [(/47512 rad K/C. EAL
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Form 25630 (R3-871

FORM M-—26C REVISION 2

PAGE/ ___oF__~=_

DUKE POWER COMPANY

CONSTRUCTION DEPARTMENT
PROJECT

SOIL TEST BORINQ FIELD REPORT
/J/d- STARTING TIME _ o 4
JOB NO. GROUND SURFACE ELEY.
10B NAMELLYAS Y LA Y 4777 HRS. DRILLING __AHRS. Moving __~/ A
DATE_ ¥ - ¥ -7 WEATHER MOl INSPECTOR IX TS | BORING No.éf/&&

SAMPLING SCALE | UD SOt CLASSIFICATION AND REMARKS
1SY 6 | 28D & |3RD 6" )
— AP-2  Dacc. Lis~t Zac=
’”
P 5 Ye2lo I HaboTd ST Fle 7o
! A 1Z I T ZAETOHN A bl 7D .
- Ty = ——
Z Py L LD 5 YE7Ts T Fdie e =Y
et lg¢g o 1570 ADY <, .
- =12.5—
/€. lo ,_5" LRCE N(ET 70 T a7 /—/JE 70 T
lter |3 s 73T MEDIet <A T7> .
£L117.C - EZDSH G e iry B =)
Zi. [ |33 219 ~ (A <SA 7> .
el | |51 Yol oo Hirn =775 Fode s Ao
e | - _ A LD :
Z2.L %T; YLD I STy 7o
2./ g | =S 2 A/ep.fu,w S AL TS .
AEZX® ) 75 LE N lpod  Hica . <5 Foae
Bet o K7D Z TE__MEDIUAL A [ T~
726 N YE o6 S/r7¢ il S0 SIS
.0 173 [Zo [/ 2T
BORING TERMINATED L Se.< 7 METHOD OF ADVANCING BORING DEPTH
BORING REFUSAL_AIEFL 0 =6y .

POWER AUGER O 1050,
WATER TOB DEPTH_-XE .0 (oL "0 2. g-% 050.5

2 ED | o CHORWAMLE - Wo WATER —T0 —
WATER 24 HR: DEPTH%%LM —ROTARY- DR WA WAATER . | 10 —
WATER LOSSES A T
CASINGSIZE__— <777 LENGTH __ o | -BHAMEND-CORE— —T0 —

N

Al

ISTANCE 1S SUM OF BLOWS FOR 2ND 6' AND 3RD 6" TO DRIVE

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

+ STANDARD PENETRATION RES





Form 25630 (R3-87)

FORM M-26C REVISION 2
PAGE_Z ofF_2Z-
DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT
PROJECT &
SOIL TEST BORING FIELD REPORT
A/ / STARTING TIME ’(/A‘
JOB NO. A _ GROUND SUREACE ELEV.
108 NAME_ LA EADfree il]-< HRS. DRILLING HRS. MOVING __tf__r_‘t;
oate_F-L -3 WEATHERERCU  (nsPECTOR ~D. D50 BORING No._H4/-Z
SAMPLING scate | Up SOIL CLASSIFICATION AND REMARKS
1ST 6~ 24D £ { IRD 6 r0
=3 _ CT_ocius e d. Lo, ST Aode
e (| [ |2/ [ZZ €5 T8 AMeDIM Sdus> -
>
e =w
w
— &%
— -
0 7L e CT. &ciVE Re . Mirca SETY Ll éﬁ
_I2s A2=T50 77T T2 hlee SA gD - , p=
— \=——Aeef Lef A, = =0 .= 22
—_— Bz TEeA(ATES : e
_ SET_ Modi7el  fler - P . of
<5 B D < eTCH - EE
X
. 83
— 2=
— £Q
— a‘g.
<D Sx
—_— =E
— 2 =
— ol
_ WE
- T<
:m
- ¥ ]
—_ ne
=33
- x=
—_— Sk
=3
70 =%
- é?
- ot
— - fn
5
5 b
2
PO L
- +
0
BORING TERMINATED__ C = = . = 7 _ METHOD OF ADVANCING BORING DEPTH
BORING REFUSAL___ AUGEL 2 . S POWER AUGER O 10503
WATER TOB DEPTH__Z R. & 04| £-X-89 <150 Jad. “HANBCHOP W MUBWANAFER — | — 10—
WATER 24 HR: DEPTH 4/'// oot F:7-8F M’“*"“‘-“@M&M{gmﬂ__ — 70 —
WATER LOSSES /A — 10—
CASING SZE___ 7L (ENGTH ) —BtaNG-coRe— 10 -






A

N. C. Department of Human Resources

Division of Health Services
WELL COMPLETION RECORD

MPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTA

LLED, AND RETURN FORM TO THE
PARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS

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

WASTE MANAGEMENT BRAL

NAME OF SITE: PERMIT NO:
DS demnd —Srean o770, -0
ADDRESS: OWNER (princ):
fO . Box 57, Lurdir Cone, e zred> TDUKE AUER. = .
DRILLING CONTRACTOR: REGISTRATION NO.;
TONE Auece <o . G2/
Casing Type: WM L /VIC" dia. _Z in Grout Depth: from 22w _1_3_?_0 fo. - dia. .2

Casing Depth: .from__Q.__to 7O f. - dia. —2Z _in

Screen Type: SLoT.0I0 TEZEOC N dig. —Z..in,

Bentonite Seal: from B0 o5 355 fr. - dia.
Sind/Gravel PK:  from Z2:0 10 ZZ% £, - dia.

R

Screen Depth: from 372 o0 . #70 & . dia. —=22in. Toul Well Depth: from ’O to £7-Y % .- dig.
Static Water Level: .35 - F feet from top of casing Date Messured i 157
Yield (gpm): _ 24 Method of Testing: <457 Casingis -2 feer sbove land <
i DRILLING LOG LOCATION SKETCH

DEPTH (show distance to numbered roads, or other map reference pc

- AOM TO FORMATION DESCRIPTION
MWw-3
SeE AvFeers So e
IR frer D AR Soen
M- D 2 Frpdsis
AL €

REMARKS: ] S e L g OB S S

Cadovcrive AouiFere 2Ze L omiary <

DATE: _S- 7 Y7 —  SIGNATURE: /ZJ&?’ /%&éw?/

P e en i e





Form 25630 (R3871 FORM M-26C REVISION 2
PAGE__ / z-
DUKE POWER COMPANY OF
CONSTRUCTION DEPARTMENT
PROJECT eex

wano____ ~1/n

SOIL TEST BORING FIELD REPORT

STARTING TIME "/A/AL

oate_7-27- 5 WEATHER

i GROUND SURFACE ELEV.
JOB NAME_FZB=s4/ LAMDEFC ¢ AMAL ‘s " HRS. DRILLING ._&—_Hns. MOVING __ Y /A /A

rans INSPECTOR _L2- Drckss ! poring No. MLt - B

SAMPLING SCALE | UD SOIL CLASSIFICATION AND REMARKS
1SY 6 | 284D &I 3RD 6™ 0 "
— AD-2 Dar L Ero==
_ Bol,de Ll £ AvC 8
[12.0 _ Veleowisr Peps sy . =S7CT
“35 |31 | fide 5o AETY Af <A T 7~
5 —
— -y .
7 =0 _ LD/ Sty Fezcor AU . e
2. 135 |+ | £ - L8 AT —Sh p [T e
,0
3173 o _ EDois it (BT DT o e )
AS513 [S &)~ MEDIIM  —SAp oy =y o 7.
/5
/2.0 _ (e \EFro ) 2o 7O MEDII
Z=21s e |71 A DY =c T
70
— b 2
7 }
S | 2F0 |24 |57 _ LT. ks AHlr A . SHLTY fodE D
23 .7 - CorEsE < hod >
25
Iz _ CT - Y MICA . <79 Fode 55
285 |sod L7 . AL LA g .
3o — FRE 57708 e SleTY T
24.syz | /7] 72 My =Sk
3
F3E .o _ FAE V00D v Soroo ZdE
22217 lroli/ | T& AMEDIAM S hs S .
o
BORING TERMINATED__. (P =7 _<z . METHOD OF ADVANCING BORING DEPTH
BORING REFusALﬁégﬁgg (=) 4‘7:-5?’ - POWER AUGER O 10428
WATER TOB DEPTH_"«Z7.D -B0 [ H27 ’-Hm&mammw@_ — Y0 —
WATER 24 HR: DEPTH 5:5’,;2 S 7 DA 7'zg'f’mﬂmamm_ . — 10 —
WAYER LOSSES
CASING SIZE__ A7 74 (enGTH ) —DIAMONDCORE- — 10—

OR 2ND 6 AND 3RD 6" TO DRIVE

1.3/8" LD., 2" O.D, SPLIT BARREL SAMPLER WITH 11.10 POUND HAMMER FALLING 30 INCHES

+ STANDARD PENETRATION RESISTANCE IS SUM OF BLOWS F





Form 25630 (R1.87)

FORM M-26C

REVISION

2

DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT
PROJECT Pecoids el

PAGE___Z. oF

Ye
JOB NO. ™~

0B NAME__FZYAS 42 cAIDE . ML ',

SOIL TEST BORING FIELD REPORT

<1
STARTING TIME
GROUND SURF CE ELEV,

7
WATER 24 HR: DEPTH. 3L -/ (@ 730 AM 7-2% -5
WATER LOSSES A LA

CASINGSIZE__~’/A- ~— ENGTH 2

HRS. DRILLING HRS. Mowm:"@
DATE._7- 27~ WEATHER_&Z* INSPECTOR 7. '17/54’5 BORING NO.__A{fs->
SAMPLING
scae | up SOIL CLASSIFICATION AND REMARKS
1SY6" | 2ND 6 3RO & /0
= & ”:"_ /Jzug LEINGE M . SUTT ot
w2t d 1z Bz £4-4 _~__ T2 _AEDI/UM  =AS .
£5
— o AgEr G US A o a7
‘o IO T 7SS
— SETT Ao/ BL L ECC
— LEL AT7rACrber> —tarray
Py '
2.0
s
'%
<75
<5
BORING TERMINATED._ C3 275 METHOD OF ADVANCING BORING DEPTH -
BORING REFUSAL___ M@e@ 7.8
POWER AUGER & 4
WATER TOB DEPTH_Z2-O " ‘o0 Flat . 77. ot T0¢78

~HANB-GHOR- W MUB - WAATER—~ | —TO ——
~ROTARY-BRILE WA W ONATER— | TQ e

—OIAMOND CORE

70—

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

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

\l
M
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N. C. Deparmment of Human Resources
Division of Health Setvices

WELL COMPLETION RECORD

APLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURN FORM TO THE
_PARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRA}

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

NAME OF SITE: PERMIT NO.:
Brv elbs cloew <rean-Smtr/od g5 03
ADDRESS: OWKNER (princ):
0. Box S5T, LT Code, A ZTs2 —Dpe AL O
DRILLING CONTRACTOR: REGISTRATION NO.:
“DkE FoMEL £O 72/
Casing Type: THCERDED TRH AL Ae dis. 2 _in. Grout Depth: from O w0 E3. 2 k. -dia. o1
Casing Depth: from -2 to £ Zfr. -dis. _Z-_in. Bentonite Sesl: from £3.Z 10 2.2 fr - dia. 2.l
- Screen Type: RULT-AD . RIEOS AC dis. —Z in. Sand/Gravel PK:  from L2 10 3Z-5_fr. - die. .1
Screen Depth: from 282 0 35 Zfr. - dis. —Z=in.

Static Water Level: /(75 feet from rop of casing

Toul Well Depth: from 0 to 225 fu. - dia.

-2
Date Messured ._ES._ /

Yield (gpm): __A'.Zi__ Method of Testdng: ~/ /A

Ca.sinzis..._/_:._g_;/_fccctbovehnds

r DRILLING LOG

LOCATION SKETCH

DEPTH
FROM

TO FORMATION DESCRIPTION

Mig -4

< rAcED Siie. TES7

Bl 7 e AT AL

LS~ Z B fr s

LA TES

(show distance to numbered roads, or ocher map reference ¢

REMARKS:

=Ziere] IS fdier d AMEST AViieAnicdls

CRSDICTINE AuIfEe  flm A fBraers

]

DATE: {'//_ -{%’; _ SIGNATURE: %&’/Z =z J/z/é/zz&fv





Form 25630 (R3-87}

FORM M-26C REVISION 2
PAGE__/ F__/
DUKE POWER COMPANY 0
CONSTRUCTION DEPARTMENT
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N. C. Deparmment of Human Resources
Division of Health Services

WELL COMPLETION RECORD

*MPLETE ALL INFORMATION REQ!
PARTMENT OF HUMAN RESO

UESTED BELOW FOR EACH WELLINST, ALLED

. AND

NFORM TO THE
URCES, SOLID AND HAZARDOUS WASTE MANAG
. O. BOX 2091, RALEIGH, N.C. 27602

EMENT BRA}
.
NAME OF SITE: PERMIT NO.;
BERELIS Clepw stedi Syt F='- 03
ADDRESS: OWNER (prin):
O Box S57, Lyl ENE, Lle mopsm TDUKET AUER. o
DRILLING CONTRACT: OR: REGISTRATION NO.:
“PNE UEL SO &>,
Casing Type: TP 789e0e R dia. _Z_jn. Grout Depth: from 0 q 3.3 fr.-dia. (.2
Casing Depth: from & T2 f . dis. —Z_in. Bentonite Seal: :

Screen Type: LT C1O WQC _ﬂ/ < dis. '_%_.in. Sand/Gravel PK:
Screen Depth: fromF® 3 n5%. Dg . die. _<_in. Towl Well Depth:
Static Water Level: 2% . & feet from top of casing

Date Measured . /_7
Yield (gpm): Ljﬁ_. Method of Tesdng: A//d Casing is _/____1_ feet above land s
| DRILLING LOG LOCATION SKETCH
DEPTH (show distance to numbered toads, or other map reference <
OM TO FORMATION DESCRIPTION '
'u‘\. ‘.'jd\) - 5

SeE ATAcKD S5, TEST
TRy s LA o
ALs - = = = e

LI e .
REMARKS: Saed dfs flilED i) e PY
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North Carolina - Department of Eavironment and Natural Resources - Division of Water Quality - Groundwater Section
1636 Mail Service Center - Raleigh, N.C. 27699-1636-Phone (919) 733-3221 Duke E’”S rveerive - Seruices

WELL CONSTRUCTION RECORD  weLL contracTor: - Chrries A. Medlin

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

1. WELL USE (Check Applicable Box): Residential [_] Municipal 1 tndustrial (] Agricultural 1 Monitoring [9/
Recovery [_] Heat Pump Water Injection [_]  Other [ ! Other, List Use:

2. WELL LOCATION: (i&ow skejch of the location below) \/0
Nearest Town: A\t CoM-e  County: S K(S
(Road N Numbers Commmlty. or Subdivision and Lot No.) DRILLING LOG _DEPTH
3. OWNER OUJ ey CO. From To Formau[m Descriptign
Address  {f 22{5 Som%{;\) le\UqrcL\ S‘II‘ Sex A’H qcl«eok R(SO; =
ireet or Rowe No. DA —FEr :
Chaylo — N.C. CB242 —Bm“ﬁ—" .
City or Town State Zip Code
4. DATEDRILLED 5 -4%-00 MW= e
5. TOTAL DEPTH .
6. CUTTINGS COLLECTED YES No[]
7. DOES WELL REPLACE EXISTING WELL? YES [_] NO[E/
8.

STATIC WATER LEVEL Below Top of Casing:

(Use *+* ¥ Above Top of Casir Casinq) il
9. TOPOF CASING IS_2.5 " FT. Above Land Surface*

*Top of casing terminated at/or below land surface requires a variance In accor-
dance with 1SA HCAC 2C .0118

10. YIELD (gpm): .M[ﬂ:METHODﬁfTEST N/
11. WATER ZONES (depth): =AM/

12. CHLORINATION: Type — A/A- __ amount _Mlﬁ;__ If additional space Is needed use back of form _
13. CASING: '
, Wall Thickness LOCATION SKETCH
¢ Depth +  Diameter  orWeightF.  Matedal {Show direction and distance from at least two State
From—£20 7o 24 Ft.2 -ﬁﬁ Prec Roads, or other map reference points)
From To Ft
From To Ft
14. GROUT:
Depth Material ethod
From 0.0 To 2007 Ft. N_w(xzdaa_ai
From To Ft.
15. SCREEN:
Depth Diameter Slot Size Materiaf
From 240" To _3¢0 vt 2.7 in. 010 in._ PV C
From To Ft. in. in.
From To Ft. in. in.
16. SANDIGRAVEL PACK.
Size aterial
From ZZ‘_O_.. To 4'39' Ft. -/ [gaufﬂrﬂ :
From )
17. REMARKS: N ‘/’Z-cr-c -s A Reatop Le Sead from Zo d 72 230"
{ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1 CAC 20 WELL
CONSTRUCTION STANDARDS, AND THAT A COPY/%ﬂ ZRD HAS BEEN P%f THE WELL OWNER.
FOR OFFICE USE ONLY 774 S 29 -2 "J
Quad No: “SIGNATURE OF PERSDN CONSTRUCTING THE WELL DATE

Submit odginal to Divislon of Water Quality, Groundwater Saction within 30 days

Sedal No. GW-1 REV. 12/99






— -1z 81 _
£ ot |2 £ > g " a8l E
=3 a. [-3 .
§3§E.E§§8—.~ Q1813
g 8zla2lg8la I8 SOIL DESCRIPTION Slel@
[4] n/a 8352
Advanced with 7-1/4" OD Augers.
3.0
S1 [ S1, N=14, Yellowish red, slightly micaeous, fine SILTY-SANDY CLAY.
48{ &
5
8.0’
"2
$2 o 5 82, N=11, Yellowish red, slightly micaeous, fine SILTY-SANDY CLAY.
8.5 8 _
10
Large bag sample taken from auger cuttings, 8.0' to 18.0",
13.0
2
83 5 83, N=12, Yellowish red, slightly micaeous, fine SILTY-SANDY CLAY.
145] 7
15
18.0'
2
84 1 8 84, N-7, Yetliowish brown, slightly micaeous, fine SANDY SILT.
195 | 4
20
Sample Types S:split spoon_UD:3" dia. thin wall tube _Lab Tests G:grain size A:Atterberg Limit U:unconfined compressive strength test
Water Level Readings Project iInformation Equipment ID | Hammer/Drop
Depth of (ft) Client: Duke Power Company Augers: n/a
Tas-

Date Time | Ing | Hole | Water |Project: Belews Creek Ash Landfill Split spoon 1: Automatic
05/03/00 (4:00p | 0.0 | 48.4' |28.8° Project No.: 00003.08.0080.00.00000 Split spoon 2: Automatic
05/10/00 |8:00a | 36.5' | 48.4' |21.3" Location: Belews Creek, North Carolina Core Barrel ID:|n/a

Drilling Contractor: DE&S Core Barrel Type:|n/a
Drillers: Jim Barker/Ricky Dickard IDrilI Rig: CMS Boring Logged By: CAMedlin/ MFS
i d: H H
Date Boring Complete: 05/03/00 P Duke E_ng’neeﬂng
AUGER REFUSAL @| 48.4' & & Services. BORING MW-6
A Duke Energy Company
Total Depth of Hole:| 48.4' Page 1 of 3

Log-mwb xls

Field Log

110172000





E |loele [«E|l2 |B 2l e
2¢la as| e |2 w |8 =
£ |5 2l1IEs|EB| % 182 218 2
8 IBald2l88|g |[#£ SOIL DESCRIPTION 2|2k
O na 8152
Large Bag Sample from auger cuttings, 18.0' to 28.0".
23.0°
2
$5 3 85, N=7, Yellowish brown, slightly micaeous, fine SANDY SILT. ML
248 4
25 810.2
Screened Interval from 24.0' to 34.0'.
Resutt of Slug Test: k=2,1E-04 cm/sec.
28.0'
S8 $6, N=7, Yellowish brown, sligthly micaeous, fine SANDY SILT. ML
29.8 5
30 805.2
Large Bag Sample from auger cuttings, 28.0' to 38.0", '
33.0°
8
s7 14 87, N=37, Yellowish brown, slightly micaeous, fine SANDY SILT. ML
34.5 23
35 800.2
38.0'
3
S8 [ 88, N=15, Yellowish brown, slightly micaeous, fine SANDY SILT. ML
39.58 9
40 7852
43.0'
5
S8 - 13 §8, N=42, Yellowish brown, slight,y miceous, fine SANDY SILT. ML
45| 29
45 790.2
Sample Types S:split spoon UD:3" dia. thin wail tube  Lab Tests G:grain size A:Atterberg Limit Uzunconfined compressive strength test
Ground Surface Elev. (ft) 9356.2 Du k - -
P e Engineerin
Date Boring Completed: 05/03/2000 4 & Servicgs'_ g BORING MW"G
A Dude Brergy Ca
Boring Logged By:|  cAMIMES A Page 2 of 3
Log-mwé xis page 2 11/01/2000





- =1 8|
€ |lpgle |«E|2 |F w 8] E
= [-N [-% . -
g€ [5£|8 s |E 2 S 8= S |d| 2
8 |ISxald2ld8|a [£S SOIL DESCRIPTION 2|2
45 n/a 790.2
48.0
S9 | 48.1 | s0/2" §9, N=50/2", Yellowish brown, slightly micaeous, fine SILTY SAND, weathered rock. SM
Auger Refusal @ 48.4"
Boring Terminated @ 48.4'
50 7852
Monitoring Well installed. See Installation Sheet for Details.
Screened Interval from 24.0' to 34.0".
55 780.2
60 775.2
65 770.2
70 765.2
Sample Types S:split spoon UD:3" dia. thin wall tube Lab Tests G:grain size A:Atterberg Limit U:unconfined compressive strength test
Ground Surface Elev, {ft) 935.2 Du k - -
e Engineerin
Date Boring Completad] _ 9510312000 o Duke Engin 9 BORING MW-6
A Ducke Energy Ca
Boring Logged By:| CAMediin/MFS Ry Sy Page 30f 3

Log-mwé xis page 3 11/01/2800
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BORING NO.___ALUJ - £, STARTING TIME
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/T, ,'?’//7 Drctecd
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+ STANDARD PENETRATION RESISTANCE IS SUM OF BLOWS FOR 2ND 6" AND 3RD 6”70 DRIVE

WATER24HRDEPTH ___ 2 7. 22 ° 3 -¢z-00 ROFARY-BRIEEWASDWIWATER —_— 10—
WATER LOSSES____ 40478 U sed ~

DIAMONTCORE —T0 —
CASING SIZE L/ bE LENGTH_A//4L

265" i 25 Flnt sgnd 51/// Stre i u’%/: Pﬂllﬁé’r& /
[ H Zzat 2 Lurge 1285 <Dtmpl T74m zant 80|
T= - v [0 ”
8 .33;5 Sé_)_ 181619 - j/;.'//%, 54 BIeA "S,'/'I(m*b%, FE 50Uy
R 7 et vy 75 s e 52
WATER TOB DEPTH 28.7977 5 -3-00 Mﬁ e ﬁ_ Ig’t ﬁ#

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





Form 268683 (R11-92) * Praviously Form 25630

FORM M-26C REVISION 3

DUKE POWER COMPANY PAGE <-OF 2

PROJECT &/gﬂ sreek.

SOIL TEST BORING FIELD REPORT

+ STANDARD PENETRATION RESISTANCE IS SUM OF BLOWS FOR 2ND 6" AND 3RD 6" 70 DRIVE

BoRNGNO.___ AL /= (o STARTING TIME
JOB NO. GROUND SURFACE ELEV.
ssnaMe__Asih Land{i]l HRS. DRILLING HRS. MOVING
DATE_5 =5-0O WEATHER (/ery A/alsGNSPECTORDRILLER e Tinsr  Rurler
‘ch/é;, Dickos
SAMPLING seae | yp SOIL CLASSIFICATION AND REMARKS
mtlﬂmm?n -
o407 5 1713129 _ !////m}el. ﬁ&a_éﬁ;&@_m-ﬁ“c spm/o
YY4eS /5 f'ﬂ I)__a/ )t‘(
— [ H 720l A Liree RS gl ﬁm&zg_a_:_gg_a
2| g4fo sp 22" _ Ll ,
1’3: i r’o ! - -
5
_ Ategrs frluzged @ S8 5
/_5_ #kSC?L Lell o Fh's Lol e -
40
45
4 0
?5
o
BORING TERMINATED _ 22527 METHOD OF ADVANGING BORING DEPTH
BORING REFUSAL ___#75, % o POWER AUGER pc/ 22 o o4k
WATER TOB DEPTH ;&;yzza 5 -3~ - FAND CHOPWMUD:W. ATER —T0 —
WATER 24 HR.DEPTH _2 2. S-¢-0 ROTARY DRILL:W/MUD:W/WATER —10—
WATER LOSSES MNdai€ uced DIAMOND CORE —tp—
CASING SIZE rB LENGTH_ A

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





N ON RESIDEN TIAL WELL CONSTRUCTION RECORD

North Carolina Department of Environment and Natural Resources- Division of Water Quality

WELL CONTRACTOR CERTIFICATION # 3439

1. WELL CONTRACTOR:
Justin Millwood
Well Contractor (Individual) Name
S&ME, Inc.
Well Contractor Company Name

STREET ADDRESS 301 Zima Park Drive

Spartanburg, South Carolina 29301
City or Town State
(864 ). 574-2360

Area code- Phone number
2. WELL INFORMATION:

SITE WELL ID #if applicable) MW-7

Zip Code

STATE WELL PERMIT#(if applicable)

DWQ or OTHER PERMIT #(if applicable)

WELL USE (Check Applicable Box) Monitoring X Municipal/Public O

Industrial/Commercial [1 Agricultural 3 Recovery O Injection [J
Irrigation[] Other {7 (list use)
DATE DRILLED_12/9/08

TIME COMPLETED_5:00 AM[] PMK
3. WELL LOCATION:
CITY: Belews Creek COUNTY Stokes

Pine Hall Road
(Street Name, Numbers, Community, Subdivision, Lot No., Parcel, Zip Code)
TOPOGRAPHIC / LAND SETTING:
[ISiope [Valley OFlat xRidge [ Other
{check appropriate box}

May be in degrees,
minutes, seconds or
in a decimal format

LATITUDE _36 16 58.92
LONGITUDE __8004 30.90

Latitude/longitude source: mGPS [Topographic map
(location of well must be shown on a USGS topo map and
attached fo this form if not using GPS)
4. FACILITY- is the name of the business where the well is located.
FACILITY ID #(if applicable)
NAME OF FACILITY Duke Energy - Belews Creek Steam Station

STREET ADDRESS
Belews Creek, North Carolina 27042
City or Town State

CONTACT PERSON_Mike Cook

MAILING ADDRESS 3195 Pine Hall Road
Belews Creek, North Carolina 27042
City or Town State
( 336 )- 445-0325
Area code - Phone number

Zip Code

Zip Code

5. WELL DETAILS:
a. TOTAL DEPTH:_11.6ftbls
b. DOES WELL REPLACE EXISTING WELL? YESO NO@X

¢. WATER LEVEL Below Top of Casing: 9-32 FT.
(Use “+” if Above Top of Casing)

d. TOP OF CASING IS 3 FT. Above Land Surface*
*Top of casing terminated at/or below land surface may require
a variance in accordance with 15A NCAC 2C .0118.

e. YIELD (gpm): METHOD OF TEST

f. DISINFECTION: Type, Amount

g. WATER ZONES (depth):

From To From To

From To From To

From To From To

6. CASING: Thickness/
Depth Diameter Weigh6 Material

From_0 To 16  Ft2 Son. 4 Pve
From, To Ft.
From To Ft.

7. GROUT: Depth Material Method
From To Ft.

From 0 To ! Ft. Bentonite pour
From To Ft.

8. SCREEN: Depth Diameter  Slot Size Material
From 1.6 To 116 Fi2 in. 0.010 j, PVC
From To Ft. in. in.

From To Ft. in. in.
9. SAND/GRAVEL PACK:
Depth Size Material
From 1 To 116 Ft. #2 Silica Sand
From To Ft.
From To Ft.

10. DRILLING LOG

From To Formation Description
0to 8.5 Silty Sand
8.5t011.6 PWR
11. REMARKS:

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

SIGNATURE OF CERTIFIED WELL CONTRACTOR DATE

PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,
1617 Mail Service Center — Raleigh, NC 27699-1617 Phone No. (919) 733-7015 ext 568.

Form GW-1b
Rev. 7/05






S&ME, Inc. 1. BORING AND SAMPLING IS IN ACCORDANCE

9751 Southern Pine Blvd. WITH ASTM D-1586.
2 Charlotte, North Carolina 2. PENETRATION (N-VALUE) IS THE NUMBER OF

ENGINEERING - TESTING  Lelephone: 704-523-4726 BLOWS OF 140 LB, HAMMER FALLING 30 IN. REQUIRED TO

ENVIRONMENTAL SERVICES ~ Fax: 704-525-3953 DRIVE 1.4 IN. 1.D. SAMPLER 1 FT.
Project: Pine Hall Road Lardfill Boring No. MW-7
Location: Belews Creek, North Carolina Number: 1411-07-15% SheetNo. 1 of 1
Boring Depth (ft): 11.6 { Elevation (ft); 8125 | Drillerr  Justin Miliwoed, NC Date Drilled: 12/9/08

Cert, No, 3439

Logged By: Courtney Withers Water Level:  Water evel nt 2,72 ft bls on 12/15/08 Drilling Method: 4'%4" H.S.A.
Elev, Depth | Lith- Well Penetration Resistance (Blows/Foot)

Material Description Construction | ¢ 50 100

(Feet) (Feet) | ology

| - SAPROLITE: Orange and Tan, Silty, Fine to Very Fine

— - SAND With Mangunese Staining

— 810 -

- T N 83

— 803 -

~ A 50/

[ . PARTIALLY WEATHERED ROCK: When Sumpled )I( 2 Nt
— - Becomes Orange and Tan, Silty, Fine to Very Fine SAND

- mji With Manganese Staining

Auger Refusal ut 11,6 ft bls

BORING LOG WITH WELL BORING LOGS.GP! LAGWGND1.GDT 1/8/08






MONITORING WELL BORING LOGS.GPJ SEME.GDT 1/8/09

COMPLETION REPORT OF WELL No. MW-7

Sheet 1 of 1

PROJECT: Pine Hall Road Landfill
PROJECT NO: 1411-07-155 WATER LEVEL: Water level at 2.72 ft bls on
PROJECT LOCATION: Belews Creek, North Carolina 12/15/08
LATITUDE; 3616 58.92
DRILLING CONTRACTOR: S&ME Inc. LONGITUDE: 80 04 30.90
DRILLING METHOD: 4V H.S.A. TOP OF CASING ELEVATION: 815.57
DATE DRILLED: 12/9/08 DATUM:
LOGGED BY: Courtney Withers
STRATA
. WELL |z | g é
Qix L | W <
DESCRIPTION 2 IES DETAILS el o | S £ WELL CONSTRUCTION DETAILS
> [T -] |
[ m Wi
PROTECTIVE CASING
1o 0.00 81252 | Diamater: 4" X 4"
Srﬁf? OLIsTnEt;; Qrange |13 1.00 811,52 Type: Square Steel
a an, , Fine 1o N 3
Very Fine SAND With || Interval: +3 fo 2 ft bis
Manganese Staining |
RISER CASING
Diamster: 2"
Type: Sch. 40 PVC
Interval: 0 to 1.6 ft bls
PARTIALLY GROUT
WEATHERED ROCK: Type: NIA
When Sarrépled ] A Interval: N/A
Becomes Orange an "
Tan, Silty, Fine to 4 11.80 800.52
Very Fine SAND With SEAL
1 anganese Staining Type: Bentonite
Interval: ¢ to 1 ft bls
FILTERPACK
Type: #2 Silica Sand
Interval: 110 11.6 ft bis
SCREEN
‘.;M,Dlameter:.,;m,, " e e s
Type: 0.010" Slotted PVC
Interval: 1.6 to 11.6 ft bls
LEGEND
FILTER PACK TOC TOP OF CASING
GS  GROUND SURFACE
Il senvtone BS  BENTONITE SEAL
N7 FP FILTER PACK
S.\: CEMENT GROUT TSC TOP OF SCREEN
B CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
Y STATICWATERLEVEL Lo LofAkDERIH

9751 Southern Pine Blvd,
Charlotte, North Carolina

COMPLETION REPORT OF
WELL No. MW-7

Sheet 1 of 1






WELL CONSTRUCTIONRECORD ~ /7W-%°7

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Michael Mosley CERTIFICATION #3210
WELL CONTRACTOR COMPANY NAME S8ME, inc. PHONE # (919) B72-2660
STATE WELL CONSTRUCTION PERMITY ASSOCIATED WO PERMIT#

Sif aaglicable': ) (if aﬁlicablei )

1. WELL USE (Check Applicable Box): Residential 3 Municipal/Public @ Industrial 3 Agricultural 3
Monitoring &1 Recovery [l Heat Pump Water Injection 3 Other O3 If Other, List Use

2. WELL LOCATION: Topographic/Land setting
Nearest Town: Walnut Cove County_Stokes [ORidge KiSlope [IValley [lFiat
SR 1908 (Pine Hall Road) - Duke Power Belews Creek Steam Station (¢heck appropriate box)
(Street Name, Numbers, Community, Subdivision, Lot No,, Zip Code) Latitude/longitude of well location
3. OWNER: Duke Energy Belews Creek Steam Station (degrees/minutes/seconds)
Address _3195 Pine Hali Road Latitude/longitude source:JGPSTOTopographic map
(Street or Route No.) (check box)
Belews Creek NC 27009 DEPTH DRILLING LOG
City or Town State Zip Code From  To Formation Description
( 338 ). 427-0274 06 - 85 Light brown sandy silt
Ares code- Phone number 8.5 -~ 140 Yellow arange silly sand
4. DATE DRILLED_11/14/02 140 - 280 Quartz-feldspar gneiss
5. TOTAL DEPTH:_280fi.
6. DOES WELL REPLACE EXISTING WELL? YESD NO &
7. STATIC WATER LEVEL Below Top of Casing: 18.54 FT.

{Use “+" if Above Top of Casing)
8. TOP OF CASING IS _2.28 FT. Above Land Surface®

*Tap of casing terminated at/or below land surface requires 2
variance fn accordance with 15A RCAC 2C 0118,

9. YIELD (gpm): 2.5 METHOD OF TEST_Pump
10. WATER ZONES (depth): 18.0
24.0 LOCATION SKETCH
11. DISINFECTION: Type_NA Amount Show direction and distance in miles from at least
12. CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft. Material — numbers and common road names.
From O To 14.0 Ft. 20 SCH 40 PVC
From To Ft,
From, To Ft.
13. GROUT: Depth Material Method
From © To B8 Fi. Cement Grout
From 89 To 127 Ft, Bentonite Chips
14. SCREEN:  Depth Diameter  Slot Size Material
From_14.0 To 29.0 Ft, 20 in.  0.010 in, PVC
From To Ft. in. n,
15. SANDI/GRAVEL PACK:
Depth Size Material
From 12.7 To 28.0 Fr, #2 Sand
From To Ft.

16, REMARKS: Well Number MW-2-7

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

CONSTRUCTION STANDARDS, AND THAT A CI?PY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
oha AV o /2 for

SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV. 07/2001





North Carolina — Department of Environment and Natural Re.sourceé ~ Division of Water Quality ~ Groundwater Section
P.O. Box 28578 — Raleigh, N.C. 27626-0578-Phone (819) 733-3221

WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR, ___ S&ME Inc. i
DRILLER REGISTRATION #: 3210 _(Michael Mosley).

WELL NUMBER:_ MW-2-7 _ STATE WELL CONSTRUCTIQN PE.‘?M!T # —

1. WELL USE (Check Applicable Box): Residential [] Municipal [] Industrial ] Agricultural [] Momtormg-

Recovery [} Heat-Pump Water Injection [_] Other [ 1f Other, List Use:
2. WELL LOCATION: (Show Sketch of the location below)
Nearest Town: Walnut Cove County: Stokes
SR 1908 (Pine Hall Rpad) - Duke Power Belews Creek Steam Station
{Road, Community, or Subdivision and Lot No.} DEPTH (FT) DRILLING LOG
3. OWNER Duke Energy Corporation From To Formation Description
ADDRESS 526 South Church Street (See attached boring log) n
(Street or Route No.) 0.0 .- B85 _ Lightbrownsandy sitt
Chatlotte NC 28202 85 - 14,0  Yellow orangs sitty sand

City or Town State Zip Code 14.0 -~ 290  Quarz-feldspar gnaiss
DATE DRILLED 11/14/2002 - .
TOTAL DEPTH 28.00 v -
CUTTINGS COLLECTED YESD NO[] -
DOES WELL REPLACE EXISTING WELL? YES[] NO -
STATIC WATER LEVEL Below Top of Casing; 18.54 FT. -

{Use “+* if Above Top of Casing) -
9. TOP OF CASING IS 2.0 FT Above Land Surface * -
“ Casing Terminated at/or below land surface is lllegal unless a variance is issued -~
10. YIELD (gpm):._ 2.5 METHOD OF TEST Submersible Pump -
11. WATER ZONES (depth)._18.0 -~

@ NG

24.0 -
12. CHLORINATION: Type NA Amount if additional space is needed use back of form ™
13. CASING:
LOCATION SKETCH
Wall Thickness (Show direction and distance from af least two State
Depth Diameter  or Weight/Ft, Material Roads, or other map reference points)
From 0 To 140 Ft 2.0 in. Sch40 PVC
From To Ft, in. IN.
From To Ft, in. IN.
14, GROUT:
Depth Material Mathod
From(0.0 To88 Fti Cement Grout
From89 To127 Ft Bentonite Chips
15. SCREEN:
Depth Diameter Siot Size Material
From 14.0 To29.0 Ft2.0  in. 0.010 in PVC
From To Ft, in. in.
From To Ft, in. in.
16. SAND/GRAVEL PACK:
Degth 8ize Material
From12.7 To28.0 Ft #2 Sand
From To Ft.

1 7 REMARKS

B GERTIEY THAT THIS WELL WAS CONSTRUGTED iN ACCORDANGE WITH 15A NCAG 20, Wil - Tl

STRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER, CORNE
OFFICE USE ONLY 5:._./%/ /z./%*z, FOR
‘No: . : SIGNATURE OF CONTRACTOR OR AGENT DATE Quad
INot___ Submit Qriginal to Division of Water Quality and copy to well owner. Seria

S&ME PROJECT NUMBER. 1264-02-576 GW-1 REV. 1/98 e






BORING LOG MW-2-7

- .

gg%meea'zm + TEB) NE%

3118 Spring Forest Road
Rateigh, NC 27616

: _ Duke Power - Belews Creek | WATER LEVEL TOB (FT.): 179
NO: 1264-02-576 WATER LEVEL 24 HRS (FT.): 18.54
PR()IECT LOCATION Belews Creek, NC TOP OF CASING ELEVATION (FT.): 778.28
BR}I.LING CONTRACTOR S&ME, Inc, BORING DEPTE (FT.): » 29 _
DRILLING METHOD 3" H.S.A. LOGGED BY: S. Watts
DATE DRILLED: 11/14/2002
STRATA A
2 lz_| WL |EF| 8 |53| 5F|% £l e WELL CONSTRUCTION
DESCRIPTION 8 E B perans | Z2€| B |92 | 2288 8 DETAILS
S lms o) & o 2 | &
A d
778.28 PROTECTI\’ E CASING
Groutd Surface Diameter: 4.0 in.
Lxght “Brown sandy SILT Type: Stick-Up
w/w;zgam rgcl;f‘r?gmcnts , dry, Interval: 2,281t
lidozer, o )
?l%lﬁ{ ﬁLSM) v OUTER CASING
sors | 713281 4 Diameter: R/A
Type: NA
Length: N/A
RISER CASING
Diameter 2.6 in.
768.28 Type:  Schedule 40 PVC
Dark yellowish orange to grayish ce | 04 ¢ Interval: gco . 1: ; ft.
orange silty gravelly SAND (SP, ’ )
SMJ. GROUT
Type:  Portland Cement
BS Interval 0.0-8.9 ft.
e | 500 | 76328 o SEAL
Flazer GREISS interiayered e 53 Type:  Bentonite Pellets
wiquartz-feldspathic gneiss, highly 3 Interval: 8.9« 127 ft
wieathered, Highly fractared. ==
REC = 88.3% FILTERPACK
RQD = 0% Type: Filter Sand #2
_ 758.28 Imterval: 12.7-29.0 ft.
“Flazer GNEISS uteriay ered — 50 SCREEN
w/quzrtz-fciﬁs;})gduc gnetss, highly == Diameter; 2.0 in.
weathered, fractured.
REC = 83 B%g ¢ Type: Scheduie 48 PVC
RQD =11.7% Interval: 14.0-29.0 ft.
: 753.28
Taminated quartz-feldspar —— 60
GNEISS low angle fractures along 2
EC = 100%
RQD = G7.5% LEGEND
X = Waier Lovel At Termination of Boring (TOR)
. _— BSC - ” EY:
Forg Grmmaed 00 K. ¥ - Wt Lewel Afr24 o
= Bemtonite Seal
FP w Filter Pack
CG = Ceement Grout
BEC o Bottom of Screen
REC w Core Recovery
RQD = Rack Quality Designation
NOTES:
BORING LOG MW-2-7





BORING LOG MW-2-7

+

179

Duke Power - Belews Creek | WATER LEVEL TOB (FT.):
) : 1264-02-576 ‘ WATER LEVEL 24 HRS (FT.). 18.54
PRGJ” BC'I’ LOCAT!QN Belews Creek, NC TOP OF CASING ELEVATION (FT.): 778.28
_ D"RILLING CONTRACTOR: S&ME, Inc. - BORING DEPTH (FT.): 29 _
DRILLING METHOD: ____ 3%" H.S.A. LOGGED BY: _ S.Watts
_DATE DRILLED: _11/14/2002
| STRATA Z >
8 lmo| VP ER | 58|z g1 & WELL CONSTRUCTION
DESCRIPTION 2 |5 B| pErans | &% g |» z S8 g a DETAILS
i per el = i} it
778.28 PROTECTIVE CASING
-Ground Surfat:e Diameter: 4.0 in,
Tighit browa skndy SILT Type:  Stick-Up
w/;v;amered rgcl;}ftggxonmts , dry, Bterval: 2,281t
MHMLSM). OUTER CASING
sors | 773281 4 Diameéter: W/A
Type:  N/A
Lengih:  N/A
RISER CASING
Diameter: 2.9 in.

- . : cG | 5014 768281 4 Type: Schedule 40 PVC
Datk yellowish orange to grayish Interval:  (.¢.14.0 ft.
orange silty gravelly SAND (8P, »

SM). GROUT
Type:  Porttand Cement
BS Interval: 0.0.8.91%
e | 500 | 76328 o SEAL
Fiazer GNEISS Tnterlayered == 33 Type:  Bentouite Pellets
wiguartz-feldspathic gheiss, highly £ Interval: 8.9 -12.7ft
weathered, highly fracturéd. e
REC = 88.3% FILTERPACK
RQD = (% Type: Filter Sand #2
758.28 Interval: 12.7-2%.0ft
“Flazer GNEISS mtm'layered ' o % SCREEN
wiuartz-feldspathic gn:ass highly v Diameter: 2.0 in.
\?k?éjm;g 3}";4,gh Y = Type:  Schedule 40 PVC
RQD = 11.7% Interval: 14.0-29.0 1t
. 753.28
'Lm}mxtcd quartz-feldspar o 60
GHEISS, low angle frictures along [
%?g:mg"ow :
=1
RQD = 67.5% LEGEND
¥« Water Lavel At Termination of Buring (TOR)
T EHE BSC X« Waer Levet Afer 24 Hours
ring ternunated at 29, BS = Beatonite Seal
FP w Pitter Pack
CG o Cement Grout
BSC o pouam of Screen
REC = Core Retovery
_ RQD = Rock Quality Designation
NOTES:
BORING LOG MW.2.7

3118 8pring Forest Road
Raleigh, NC 27616






WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

CERTIFICATION # 3210

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Mike Mosley

WELL CONTRACTOR COMPANY NAME S&ME, Inc.

STATE WELL CONSTRUCTION PERMIT#

PHONE # (919) 872-2660

ASSOCIATED W PERMITH

(if agﬁlicablc) (if agalicablc:

I

™I

~1 N A s

1L
12.

16.

. TOP OF CASING 1S _1.78

. YIELD (gpm): 28

WELL USE (Check Applicable Box): Residential I Municipal/Public 0
Heat Pump Water Injection 3 Other O If Other, List Use

Monitoring B3 Recovery [

. WELL LOCATION:

Nearest Town: Walnut Cove Co‘unty Stokes
SR 1908 (Ping Hall Road) - Duke Power Belews Creek Steam Station
{Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

. OWNER: Duke Energy Belews Creek Steam Station

Address 3195 Pine Hall Road
{Street or Route No.)
NC
State

27009
Zip Code

Belews Creek
City or Town
(336 y. 427-0274
Area code- Phone number

. DATE DRILLED_1/21/2003
. TOTAL DEPTH:
. DOES WELL REPLACE EXISTING WELL? YESO NO K
. STATIC WATER LEVEL Below Top of Casing: 8.1

14.5

FT.
(Use “+" if Above Top of Casing)

FT. Above Land Surface*
*Top of caslag terminated at/or below land surface requires a

veriance in accordance with 15A NCAC 2C 0118,

METHOD OF TEST Pump

Induswial (3 Agricultural O3

Topographic/Land setting
[ORidge EiSlope [IValley OFlat
{check appropriate box}
Latitude/longitude of well location

(degrees/minutes/seconds)

Latitude/longitude source:[LIGPSLITopographic map
{check box)

DEPTH DRILLING LOG
From To Formation Description
00 -- 45 Tan gravelly silty sand
45 - 145 Gray quarlz flaser gneiss

. WATER ZONES (depth): 8.0
14.5
DISINFECTION: Type_NA Amount
CASING: Wall Thickness
Depth Diameter  or Weight/Ft. Material
From 0O To 2.0 Ft. 2.0 SCH 40 PVC
From To Ft,
From To Ft.

, GROUT:  Depth, Material Method
From O To_ 1.0 Fi, Cement Groui
From_ 1.0 To 2.0 Ft. Bentonite Chips

. SCREEN: Depth Diameter Slot Size Material
From_2.0 To 120 Ft_20 in _0010 in. PVC
From To F1. in, in.

. SAND/GRAVEL PACK:

Depth Size Material
From 2.0 To_12.0 Ft. #2 Sand
From Ta Ft,

REMARKS: Well Number MW.2-9

LOCATION SKETCH
Show direction and distance in miles from at least
two State Roads or County Roads. Include the road
numbers and common road names.

A Aeiial & fg) | Rockinglarm
{6uités,d
el

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

EEN PROVIDED TO THE WELL OWNER

CONSTRUCTION STANDAWT A COPY OF THIS RECORD HAS
T, Lot L Ay T g 2-00-03
U SIGNATURE OF PERSON CONSTRUGIING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days.

GW-1 REV. §7/200]





BORING LOG MW-2-9

8 = Buk Sample

R =CoreRun.

RS = Rock Sample

| REC = -Rock Cote Recovery
ROD = Rock Cuality Designation

ERVINGNMENT) TES
Eﬁgﬁéﬁﬁm’a &Egﬁic

3118 Spring Forest Road
Raleigh, NC 27618

. SHEET 1 OF 1
PROJECT: Duke Power - Belews Creek DRILLING CONTRACTOR: S&ME, Inc.
LOCATION: Belews Creek, NC DRILLING METHOD: 3% H.S.A,
PROJEC_T NO.I 1264-02-5T6A DRILL RIG: B-53
LOGGED BY: J. Brummond TOP OF CASING ELEVATION (ft): 798.04
DATE DRILLED: 1121/2003 WATER LEVEL TOB (ft bgs): 9.1
| BORING DEPTH:(ft): 14.5 WATER LEVEL 24 HRS (ft bTOC):
Samp%e‘ information - § o §
=T =T 8 - . Well Constructmn F8 | Sz
5|28 28 §‘° g |2 bg '§§ E Description & Remarks Details 2:‘5:@ gg
58|55 528 | 31k B3|5piEg| o -
AR =l Z[@ETE _ 8 .
i =i Tan gravelly sity SAND wiweathered ; R
- 14 ogneiss fragrynen?s wet-saturated. Auger P o'tective C?asing s‘\"* -
b refusatatd s gt Diai  4.0in,
- Type:  Stick-Up
] . 3] Interval: 1.7 f.
$S-1| 3545 | 18.50- | 80| 2 My
5 — R-1] 4.5-14.5 - 871 0 ‘v Black, white, medium gray moderalely Riser Casing
] fractured quartz rich flaser GNEISS. Dia: 20,
- =] REC = 73% 2 o m
= ROD = 59% Type:  SCH 40 PVC
- = | Interval: 0.0 - 2.0 f.
- N
= |
- i
e Grout : ’]
10 - ] Type: Portiand Cement ||~ =5 "
N interval:0.0 - 1.0 ft. R e
- A,
o
- ey -
]
e~ Seal .
- e,
——— Type: Bentonite Chips
- = interval: 1.0 - 2.0 . -
Boting terminated at 14.5 &,
Filterpack
Type:  Filter Sand #2
interval: 2.0 - 12.0 fi.
Screen
Dia; 20,
Type: SCH 40 PVC
inferval: 2.0 - 12.0 4.
NOTES
88 = Split Spoon Sample 1. ¢ = Water Level At Termination of Boring
ST = Shelby Tube Sample 2. ¥ =Water Level After 24 Hours






WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natura) Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Eart Mosley CERTIFICATION # 2252
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # (919) 872-2660
STATE WELL CONSTRUCTION PERMITH __%h 2 5 L. ASSOCIATED WQ PERMITH

(if aﬁglicablc) ) (if apglicab}c)

1. WELL USE (Check Applicable Box): Residential 3  Municipal/Public 0 Industrial [0 Agricultural O
Monitoring Bl Recovery [ Heat Pump Water Injection 3 Other O I Other, List Use

2. WELL LOCATION: Topographic/Land setting
Nearest Town: Walnut Cove County_Stokes CIRidge KlSlope [IValley OFlat
SR 1808 (Pine Hall Road) - Duke Power Belews Creek Steam Station (check appropriate box)
{Street Name, Numbers, Community, Subdivision, Lot No., Zip Code) Latitude/tongitude of well location
3, OWNER: Duke Energy Belews Creek Steam Station (degrees/minutes/seconds)
Address 31985 Ping Halt Road ' , Latitude/longitude source:LIGPSDTopographic map
{Street or Route No.) (check box)
Belews Creek NC 27008 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Description
( 336 ). 427-0274 00 «~ 80 Gray dense fly ash
Area code- Phone number 50 - 10.0 Orange clayey sandy silt
4, DATE DRILLED_1/27/2003 10.0 - 17.0 Gray dense fly ash
5. TOTAL DEPTH:_53.0 ‘ 17.0 ~ 385 Gray clayey siity sand
6. DOES WELL REPLACE EXISTING WELL? YESTI NO Bl 385 . 4335 Gray gravefly sand
7. STATIC WATER LEVEL Below Top of Casing; 23.0 FT. 435 .- 530 Gray silty sand
(Use “+" if Above Taop of Casing)
8. TOPOF CASING 1S _181 __  FT. Above Land Surface*

“Top of casing terminated at/or below land surface requires &
variance in accordance with 15A NCAC 2C 0118,

9. YIELD (gpm): 2.8 METHOD OF TEST_Pump
10, WATER ZONES (depth): 200
53.0 . LOCATION SKETCH
11. DISINFECTION: Type_NA Amount Show direction and distance in miles from at least
12. CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter  or Weight/Fr. Material numbers and common road names.
From_0 To 163 Fi, 20 SCH 40 PVC
From To. Ft.
From To Fr__. .
13, GROUT:  Depth  Material  Method
From_© To_31.0  Ft_Cement Grout |
From 11.0 To 14.0 Fi. Bentonite Chips
14. SCREEN:  Depth Diameter  Slot Size Material
From_163 _ To 313 Fi._20 in _0010 in PVC
From To Ft. in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From 14.0 To 53.0 Ft. #2 Sand
From To Ft, A

16. REMARKS: Observation Boring OB-4

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

e NS L] F~03

SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV. 07/200]





BORING LOG OB-4

§T = Shelty Tubs Sample

8§ = Buk Sampls
R = Core Run
RS = Rock Saniple

REC = Rock Core Recovery
RQD = Rock Quality Designation

2. ¥y =Water Level After 24 Hourg

ENG%NEEF&WC: YES‘I‘WVGMS
3118 Spring Forest Road

Raleigh, NC 27616

SHEET 1 OF 2
PROJECT: Duke Power - Belews Creek DRILLING CONTRACTOR: S&ME, Inc.
LOCATION: Belews Creek, NC DRILLING METHOD: 3% H.8.A,
PROJECT NO.: 1264-02-576A DRILL RIG: .CMIE-55
LOGGED BY: J. Drummond TOP OF CASING ELEVATION (ft):
DATE DRILLED:  1/27/03 WATER LEVEL TOB (ft bgs): 23
BORING DEPTH (ft): 53 WATER LEVEL 24 HRS (ft bTOC):

Sample Information e g o | g
£ |28 28 fo0 |BEwIL.E|E Description & Remarks Well %%‘ggﬁg““‘"“ T*Efé- §§
§E|ee) 258 | 2588 lasksla S38 | 28

8S)82] 8¢ | ®88f [gEEg) e | s | ™
o ~GRAVEL. ) et : ‘
- - -\Medium gray dense FLY ASH, dry. d Pr Qtech%;eo?:srng s}; -
- Stick-Up ' -
) Intervat: 1,81 ft ; .
854 3.55.0 &-7-11 18 N
- ;:,/« -
5— Orange brown claygy fine 10 coarse Riser Cas‘?’ S ' i,{% -
- sandy SILT, moist. 20in, / -
SCH 40 PVC 2B
- Interval: 0.0 - 16.3 ft. -
“lss2 es100| s32 |18 | ]
&
10 — _ , Portland Cement N —
] Medium gray dense FLY ASH, moist. nterval:0.0 - 11.0 f _
" |ssa 135450 2080- | 18 Bentonite Chips )
- 5 Intervai: 11.0 - 14.0 &, -
15 — -
- 205 Filterpack
_ oS Filter Sand #2
T edium gray clayey silly fine fo medium | interval: 14.0 - 53.0 .
-1 I “EAND, saturated.
_|ss4l 185200 | 111114 | 18 F
20 — 20in.
- SCH 40 PVC
Interval: 16,3 - 31.3 &,
" |sssl 235250 wrRwrs | 18
25 —
" |88 28.5-30.0 4-5-4 18 .
0 — :
" |ssv| 335350 223 |18 }
NOTES '
85 = Spit Spoon Sample 1. ¥ =Water Level At Termination of Boring






BORING LOG OB-4

SHEET 2 OF 2
PROJECT: Duke Power - Belews Creek DRILLING CONTRACTOR; S&NE, Inc.
LOCATION: Belews Creek, NC DRILLING METHOD: 3%" H.8.A,
PROJECT NO.: 1264.02-576A DRILL RIG: CME-.55
LOGGED BY: J. Drumimond TOP OF CASING ELEVATION (ft):
DATE DRILLED: 1/27103 WATER LEVEL TOB (ft bgs): 23
BORING DEPTH (ft): 53 WATER LEVEL 24 HRS (ft bTOC):
Sample Information - S o | &
: ST =1 8 " Well Construction %§§_ Se
s |88 2. 3 2oy |87 5 g E Description & Remarks Details SER |22
BE|EE) ESE | S5as (58|83| 0 I
“lez| SES Ok 12EITY S
= Medium gray clayey silty fine to medium . : -
. J13 sano, satorated, (vontinio) g{gfecﬁ‘;%?fsmg .
- AR Type:  Stick-Up -
i interval: 1,81 . _
- 55-8 38.5-39.5 2-3-3 12 Medium gray, black, white gravelly .
40 — -, LV ] coarse SAND, saturated. Riser Ca sing _
A Dia: 2.01in.
- Type:  SCH 40 PVC -
- . Interval: 0.0 - 16.3 . -
LSS REMS) 1232 M e ey T Black STy SAND TRt Grout .
% — Jeloy towet Type: Portland Cement -
Interval: 0.0 - 11.0 ft.
i o) | Seal i
" bs-1¢ 485400 | 50025~ | 6 2R Type:  Bentonite Chips -
- AN Interval: 11.0 - 14.0 ft. -
50 — 11 -
- Filterpack -
- Type: Filter Sand #2
- e Interval: 14.0-53.0 8. -
- T Ruger refusar: Bofing temmated at -
53.04. Screen
Dia: 2.0in.
Type:  SCH 40 PVC
Interval: 16.3 - 31.3 &,
NOTES '
§8 = Spiit §posdn Sample 1. ¥ =Water Level At Termination of Boring
8T = Shetby Tube Sample 2. ¥ =Water Level After 24 Hours
§ = Buk Sampls ,_ w :
R o= Core Run - VIRONMENTAL SERVICES

RS = Ruck Swrrpls sl STNG
REC = Rock Core Recove

. Covery 3114 Spring Forest Road
RAQD = Rosk Quality Designation ) Raleigh, NC 27616






WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natural Resources - Diviston of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIIFUAL) NAME (print) E2fl Mosley CERTIFICATION #_ 2252
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # (919) 872-2660

STATE WELL CONSTRUCTION PERMITH _ Lt (2 ASSOCIATED WQ PERMITH#
(if agﬁlicablcz ) - ) (if awlicable)

1. WELL USE (Check Applicable Box): Residential [J  Municipal/Public [J  Industrial I Agricultural [J
Monitoring Bl Recovery [1 Heat Pump Water Injection 0 Other O If Other, List Use

2. WELL LOCATION: Topograph;c/Land se,tting
Nearest Town: Wainut Cove County, Stokes [ORidge KiSlope [IValley DOFlat
SR 1808 (Pine Hall Road) - Duke Power Belews Creek Steam Slalion (check appropriate box)
(Strect Name, Numbers, Community, Subdivision, Lot Ne., Zip Code) Latitude/longitude of well focation
3. OWNER; Duke Energy Belews Creek Steam Stalion {degrees/minutes/seconds)
Address 3195 Pine Hafl Road Latitude/longitude source:[LIGPSTTopographic map
(Street or Route No.) {check box)
Belews Creek NG 27008 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Description
(338 )._427-0274 . . 0.0 - 135 Tan sandy silt
Area code- Phone number 138 «~ 28,5 Qrange brown sandy silt
4. DATE DRILLED_1/27/2003 285 - 40.0 Ten sandy silt w/seams
5. TOTAL DEPTH:_60.0 400 - 60.0 Tan, gray silty sand
6. DOES WELL REPLACE EXISTING WELL? YESO NO K
7. STATIC WATER LEVEL Below Top of Casing: 310 FT.

(Use “+ if Above Top of Casing)
8. TOP OF CASINGIS _1.78 ____ FT. Above Land Surface®
*Top of casing terminated at/or below Jand surface requires a
varignice in accordunce with 1SA NCAC 2C 0118,

9. YIELD (gpm): 2.5 METHOD OF TEST_Pump
10. WATER ZONES (depth); 300
60.0 LOCATION SKETCH
11. DISINFECTION: Type_NA Amount Show direction and distance in miles from at least
12. CASING: Wall Thickness wo State Roads or County Roads. Include the road
Depth Diameter  or WeightFt. Material ~ numbers and common road names.
From 0 Te 218 Fr. 2.0 SCH 40 PVC
From To Ft.
From_ To Ft,
13. GROUT: = Depth  Material . Method
From 0 To 150 Ft. Cement Grout
From_160  To_180  Ft, Benionite Chips
14, SCREEN: Depth Diameter Slot Size Material
From 218 To 368 Fi, 20 in. 0010 in PVC
From To . Fu in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From 18.0 To 36.8 Ft, #2 Sand
From, To, Ft. ™

16. REMARKS: Observalion Boring OB-5 |

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STAT/D;RDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
£
7

SIGNATURE OF PER%N CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Muil Service Center - Raleigh, NC
17699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV. 07/2001





BORING LOG OB-5

SHEET 1 OF 2
| PROJECT: Duke Powsr - Belews Creek DRILLING CONTRACTOR: S&ME, Inc,
LOCATION: Belews Creek, NC DRILLING METHOD: 3V H.S.A.
PROJECT NO.; 1264-02-576A BRILL RIG: CME-55
LOGGED BY: J. Drummond TOP OF CASING ELEVATION (ft):
PATE DRILLED: 1127163 WATER LEVEL TOB (ft bgs): 30
BORING DEPTH (ft) 60 WATER LEVEL 24 HRS (ft bTOC): 31
— =
SRS e - Well Construction %%ig *5:5»*’7
£ |28 Deseription & Remarks etails §g g |88
23 EE| g6 | &<
S~z : =
. an, orange brown, Black, whis frs lo | P rotective Casing
coarse sandy SILT wiiayering present, | Di&  4.0in.
- moist. Type:  Stick-Up
- i Intervak 1,79 f,
581 3.5-5.0 4-5-7 18
B - Riser Casing
L Dia: 2.0,
Type:  SCH 40 PVC
- : ' interval: 0.0 - 21.8 .
7 Jesz sst0 | res | 1e
. =1 ! o Grout
o — Type. Portland Cement
R Interval:0.0 - 15.0 ft.
- sal _ A Seal
— S = 1'3"‘5'1:5"07.: 578 8] B Orange Biowi, mot!led white and black "ry;pe " ?:rgor;xtaeocg;ps
finé sandy SILT wilayering present, mervai 15.0-18.0 1%
15 mivist,
- Filterpack
. Type: Fitter Sand #2
O » Interval: 18.0 - 36.8 ft.
- |Ssdl1e5:200(  re10 | 18
- Screen
20 — Dia: 20in.
_ Type:  SCH 40 PVC
interval: 21.8 - 36.8 ft.
: |88}-23.5:280 46.7
_Iss4g 2853001 578 LighT g7ay, otanae brown, tam, fine &
s ) : medlury sandy SILT, moist.
%0~ :
" les7| 335345  ses | 42

. g =Water Level At Termination of Boring
2, x =Water Levet After 24 Hours

ENVIRONMENT
ENGINEERING - “‘TE i

3118 Spring Forest Road
Raleigh, NC 27616

vices






BORING LOG OB-5

' . SHEET 2 OF 2
PROJECT: Duke Power - Belews Creek DRILLING CONTRACTOR! S&ME, Inc.
LOCATION: Belews Creek, NC DRILLING METHOD: 3%" H.S.A.

PROJECT NO.: 1264-02-576A DRILL RIG: CME-&5
LOGGED BY: J. Drummond TOP OF CASING ELEVATION (ft):
DATE DRILLED: 1/27i03 WATER LEVEL TOB (ft bgs): 30
BORING DEPTH (i) 60 WATER LEVEL 24 HRS (R bTOC): 31
Sample Information 8 s | =
o P 3 int k Well Construction %g‘lg g%\
s=|28| % g,«, g 8% _§g\, E Description & Remarks Details =5 | &%
SE|EE) ESE | 2555 |3%l8a| 0 g6 | &<
8<ig3] g | B8sE |8El=g | 3 |°
- : Light gray, orange brown, tan fine to ) .
- medium sandy SILT wiblack and white | HrorcOtVe Casing i
_ layering (seams), wet. Type:  Stick-Up L S
i interval: 1,79 ft. -
5.8 38.5-39.5 5-6-8 12
40 — : . Riser Casing -
b1 Tan, black, white silty fine to coarse Dia: 20in.
L~ . .‘_: SAND, wet-saturated. Type:  SCH 40 PVC -
- AN interval: 0.0 -21.8 ft. -
" |59 43.544.5] 112636 | 12 HRs )
h e Grout -
45 — gAp Type: Poriland Cement -
_ Interval:0.0- 15.0 ft.
- PN Seal B
55-10 48.549.0 | 31-50/4- | 8 RN Type: Bentonite Chips .
- RN Interval: 15.0- 18.0 &, - -
50 ~— 5 —
- Filterpack -
Type:  Filter Send #2
- . Interval: 18.0-38.8 1, -
. [pS-11 53.5-54.0 50/3~ 6 <14 Gray-brown silty fine to coarse SAND, Screen -
: ‘1 saturated. .
&6 — Dia;  20in -
bk Type: SCH 40 PVC
- . interval: 21.6- 36.8 ft. -
" bs-1158.5500| S0~ | 6 K )
60 — , -
Auger refusal - Boring terminated at
60.0 ft.
NOTES '
8§ = Split Spoon Sample 1. g =Water Level At Termination of Boring
ST = Shelby Tuba Sample 2. ¥ = Water Leve! Aftar 24 Hours
8 = Bulk Sarnple :
R =Core'Run i '
RS = Roock Sample e, services
REC = Rotk Core Recovery 3118 Spring Fomst Raad.

RQD = Rock Quality Desighation Ralsigh, NC 27616






COMPLETION REPORT OF WELL NO. OB-9

] PRO]ECT &uke Power \V/\TERLEVEL TOBR (FT \"

“PROJECT NO: 1040-04-864 WATER LEVEL 24 HRS (FT.) 13,25
PROJECT LOCATION: Relews Creek, NC. TOP QF CASING hL}:V_AT[O\’ (FT.)
DRILLING CDNTRACTOR: _ BORING DEPTH (FT.): L .
DRILLING METHOD: . 3 L4 ASAMHQ LOGCED BY: i.. Butler
DATE DRILLED: WLL2004.,

STRAVA o L&
- D . = § = L o feel "
O . WELL gL oA Lt Bl RYIRE O WELL CONSTRUCTION
58 o SR B s8] X3 EEIEE ARG by
DESCRIPTION = g E] oErany e % i ;‘:: :;‘::. SR S DETAILS
g jad 3
Pl
PROTECTIVE CASING
Ground Surluce . 4 ’ 3 Psm\.ch,r
Residuin: Brown Ton ﬁm E} 3 Y en Type:
Shu‘tiy Sandy SILT R {nterval:
o ‘ - e QUTER CASING

Tan Brown Micacgols Fine o ${}. 3 ! Dinmetes:

Mediam Sandy SILT :Ma i Type:

Oxidation, 45 degree retict . Length:

structure , weathered rock . u "
fragments N h] ] RISER CASING

{100 Diameter: g0
N Typer  PVC
. Intervel:  42.5.34.5

Eray Whle Fine Yoty Sengy ¥ GROUT

SILT :leldspathic Type:  Neat Cement Grout
) . i fetervals §-31.8
“Black Geay und Orange Brown
Siu,huv Mivasesus Fine to SF'M-- .

at Sundy SILT with Type.  Hentonite
Weathered Rock lntetval; 31.5-33.8
 diing:

A thy Weathorsg Roek ! FILTERPACK
S pled us Whl(b(}} o S% Type:  #{ Sand
iliy Pine SAND stight { fissite sal:

(exture, dany - tnterval:  33.5.46.4

: SCREEN
Partially Weathered Rocks Diameter; 2

sampled as Tan and Orange .

Brown Very Micaceous Fine to - L Bs Type: 0.020
wMedium Sandy SILT ;Ma 1 .k * Interval:  36.5-45.9
Oxidation &tuan fiséite texture, 45§ . 38 wp
degrec refivt structure; gnelssie
rock seams 31 fec 3; feer;

Acigtior Heduzglut ] itk O 4% | s
"Vt Rur: Riolite [T e} b | 36 i ¢ ]

mter!ayercd writhy i Coef SOEND
quartz-feldspathic gneiss; high 3 -1 e SR LEGEND )
weathered {from 35.5 to 36 und 384 ik T e ! ! F Weior Lovel Al Termination of aing (TOR)
o 39' highly fractuced paraliel o £ El AR = 4 X = wor Level Aliee 2 Hoors
n!ranms (43 dearees), RE L"t??.%. ) a B i e

- s Henksite Seal
i O T o fitiee Puek
- ‘_ 859 BSC U Coment Growt
g4 | T BT w oan wf Sereew
: REC = Care Recavery
ROB = Kook Qual brvgl atita

COMPLETION REPORT

3109 Spring Forest Road OF WELL NG. OB-9

HESTER:
g S&ME Ralelgh, NC 27616

NGINERING « TESTING
ENGHEEG R
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Groundwater Monitoring, Sampling and Analysis Plan S&ME Project No. 1411-09-097
Pine Hall Road Ash Landfill — Permit #85-03 November 8, 2010
Duke Energy Belews Creek Steam Station

Belews Creek, North Carolina

FIGURES





-, B g B L)
; i
=

\i Ly
'\ USGS Quad Sh

T .:-= T4 ’J':‘l.: o
e Adisa vt . (4

SCALE: 1” = 2000

CHECKED BY: L. Armstrong

S&ME

DRAWN BY: W. Miller

DATE: November 8, 2010

44 Buck Shoals Road
Suite C-3
Arden, NC 28704

DUKE ENERGY

BELEWS CREEK STEAM STATION
PINE HALL ROAD ASH LANDFILL

PERMIT #85-03
SITE LOCATION

JOB NO:

1411-09-097

FIGURE NO:

1






BELEWS CREEK STEAM STATION

ASH BASN
NPDES PERMIT # NC0024406
(APPROX. POND ELEV. 750.8")

NORTH

) /L— TO BELEWS CREEK —
- STEAM STATION
/

(500 FI FROM ASH BASIN) ( z(
( i .

o .
QW Q"ﬂ
30/\{, 4 /
3 | € MW-1D Groundwater Monitoring Well
1 A SW-1 Surface Water Sample Location

N : = SCALE
§ / . —— s ] = )
a
= o ===
/ FACLITY BOUNDARY___— |\ \ <2
(CONCIDENT WITH - ‘ — 3 0 300

FEET

- | 6
! \ | /
) /" . .
=y R\ VA~ T L oog gy | LI e | 7O
: ..—1 6 . uc odls Roa
; VA / gxmﬁ& O Ao e e CHECKED BY: L.Armstrong e s &ME on (ggg)e 6%-7{ 9080 | DUKE ENERGY BELEWS CREEK STEAM STATION
— Sl g50— \ \ COMPLAINCE BOUNCARES DRAWN BY:  W. Miller FAX. (828) 6878003 STOKES COUNTY, NC 2

/ z
P — //\ — / \/\ N I W }\ DATE: November 8, 2010 JOB NO: 1411—09—097






Aboveground Well Protector
(4’x4’x S5ft sq. steel casing with
hinged lockable Llid)

2'-6" to 3'-0"
(homlnal> S‘tlckTup

Neat Cement or Neat Cement
Bentonite Mix From Bentonite
Seal to Ground Surface

a/ _Ul
(Minimum)

Locking, water—tight cap
(J-Plug type>

Drill §* diometer Vent Hole
/" below plug
2’ Dia. PVC

Well CQSIrE/— Ground Surface

\NNNNNNNNNNN B AN\

Boring
¢ 8’ nomial
diameter)

Bentonite
Seal

Well Screen
(0.010” Manufactured Slots,

typlcald —— ¢}

-]

Well Packing

(Typ. #1 or #2 Sandhb
_—

Male PVC
Pug— M __|:

A LU

2’'=-0" (Minimum)

Screen Length Varies
(5’ to 15 typ>

‘

t 6x’ of

well sand

Typical Well Construction Details

(no scale)

SCALE: No Scale

S&ME

CHECKED BY: L. Armstrong

TYPICAL FIGURE NO:

MONITORING WELL
CONSTRUCTION DETAILS

DRAWN BY: W. Miller 44 Buck Shoals Road

Suite C-3
Arden, NC 28704

DATE: November 8, 2010

3

JoB NO:  1411-09-097






Groundwater Monitoring, Sampling and Analysis Plan
Pine Hall Road Ash Landfill — Permit #85-03

Duke Energy Belews Creek Steam Station

Belews Creek, North Carolina

S&ME Project No. 1411-09-097
November 8, 2010

Duke DUKE ENERGY
@ Energy GROUNDWATER MONITORING DATA SHEET
M
2 FOR CONVENTIONAL SAMPLING
LOCATION: PROCEDURE NO: 3175.0
PROJECT NAME: WATER LEVEL METER SERIAL #:
LE LE
SAMPLING DATE(s): ! PRODUCT LEVEL METER SERIAL #:
MONITORING WELL NUMBER: | [ FIELD CREW: |
T —
WELL WELL DEPTH TO WATER CONVERSION WELL
DIAMETER DEPTH - WATER = COLUMN X FACTOR ] VOLUME
iil"l} (ft) (ft) {m al
2 - = X =
SCREEN Length (f1) 10 [MIDDLE OF WETTED SCREEN (FT TOC)
FROM | 10 | PUMP INTAKE DEPTH (FT TOC)
N SAMPLING EQUIPMENT QED PUMP || PURGE METHOD Conventional v |
]
| _VOLUME | CUMULATIVE | COMPLETE TEMP SPECIFIC pH TURBIDITY ORP DISSOLVED
VOLUME EVACUATION COND. OXYGEN
(gal) (gal) (YES/NO) (deg C) (umho/cm) (SU) (NTU) (mV-NHE) (mg/L)
SAMPLE COLLECTED BY DATE/ TIME
AMPLE COLLECTED BY ATE /| TIME Chiitig
(mgiL}
| opetecteo opors | [ P10 READING (ppm) |
DEPTH TO PRODUCT DEPTH TO WATER PRODUCT THICKNESS
FREE PRODUCT MEASUREMENT | |
If Product Thickness Is 20.1 ft, -- DO NOT SAMPLE -
WELL CONDITION NOTES
PROTECTIVE CASING Pressure (psi): |
WELL PAD
WELL CASING
WELL TAG

Figure 4 Groundwater Monitoring Data Sheet
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		Figure 3 Typical Well Construction Details

		Figure 4 Groundwater Monitoring Data Sheet








November 8, 2010

Ms. Elizabeth Werner, Hydrogeologist

North Carolina Department of Environment and Natural Resources
Division of Waste Management

1646 Mail Service Center

Raleigh, NC 27699-1646

Reference: GROUNDWATER MONITORING, SAMPLING AND ANALYSIS PLAN
Pine Hall Road Ash Landfill Permit #85-03
Duke Energy Belews Creek Steam Station
Stokes County, North Carolina
S&ME Project No. 1411-09-097

Dear Ms. Werner:

On behalf of Duke Energy, S&ME, Inc. submits this Groundwater Monitoring, Sampling and
Analysis Plan for the Pine Hall Road Ash Landfill. This plan has been prepared according to
the guidelines set forth by the North Carolina Water Quality Guidance Document for Solid
Waste Facilities (SW-1001-87) and with information provided by Duke Energy.

This Ground-Water Monitoring Program is designed to monitor groundwater for impacts
from the Belews Creek Pine Hall Road Ash Landfill (Permit # 85-03). This document
presents the background on the project, a discussion of the groundwater system at the project,
the system used for monitoring groundwater and surface water at the project, and the
sampling and analytical methods used.

If you have any questions regarding the information in this document, please contact me at
828-687-9080.

Sincerely,

S&ME, Inc.

A/ 4%@:\ /)1 2P J “
William M. Miller, PE "%, Larry strong, PE

Senior Project Engineer eggagueni9et” Senior Engineer/Vice President

North Carolina Professional Engineering Firm License No. F-0176

S&ME, INC. / 44 Buck Shoals Road, Unit C-3 / Arden, NC 28704 / p 828.687.9080 f 828.687.8003 / www.smeinc.com





GROUNDWATER MONITORING,
SAMPLING AND ANALYSIS PLAN

DUKE ENERGY CORPORATION
PINE HALL ROAD ASH LANDFILL
Permit #85-03

BELEWS CREEK STEAM STATION
STOKES COUNTY, NC

S&ME PROJECT NO. 1411-08-097

Prepared For:

P Duke
& Energy:-

S&ME, Inc.
44 Buck Shoals Road, Suite C-3
Arden, North Carolina 28704

November 8, 2010





Groundwater Monitoring, Sampling and Analysis Plan S&ME Project No. 1411-09-097
Pine Hall Road Ash Landfill — Permit #85-03 November 8, 2010

Duke Energy Belews Creek Steam Station
Belews Creek, North Carolina
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Groundwater Monitoring, Sampling and Analysis Plan S&ME Project No. 1411-09-097
Pine Hall Road Ash Landfill — Permit #85-03 November 8, 2010
Duke Energy Belews Creek Steam Station

Belews Creek, North Carolina

1 PROGRAM DESCRIPTION

1.1 SCOPE OF WORK

This Ground-Water Monitoring Program is designed to monitor groundwater for impacts
from the Belews Creek Pine Hall Road Ash Landfill (Permit # 85-03). This plan has been
prepared according to the guidelines set forth by the North Carolina Water Quality
Guidance Document for Solid Waste Facilities (SW-1001-87), and by the EPA in "Interim
Guidelines and Specifications for Preparing Quality Assurance Plans" (QAMS-500/80),
and documents the methodologies of field sampling, record-keeping protocols, data
quality objectives, and data validation procedures that will be used in this program.

1.2 BACKGROUND AND SITE HYDROGEOLOGICAL DESCRIPTION

The ash landfill is located at the Duke Energy Belews Creek Steam Station, in Stokes
County, NC. The approximate location of the site is shown on Figure 1. The ash landfill
was permitted to accept (only) fly ash from Belews Creek Steam Station operations.

The landfill was originally permitted in 1983. The original landfill was unlined and was
permitted with a soil cap one foot thick on the side slopes and two feet thick on flatter
areas. A subsequent expansion (Phase I Expansion) was permitted in 2003. This phase
was also unlined, but was permitted with a synthetic cap system to be applied at closure.

After groundwater exceedences were observed in monitoring wells installed near the
landfill, the placement of additional ash in the Phase I Expansion was halted. The closure
design was changed to utilize an engineered, synthetic cover system for the entire landfill,
both the original landfill and the Phase 1 Expansion. The construction of the synthetic
cover system was completed in December 2008.

The ash landfill is located to the north of the surface water divide that runs along Pine Hall
Road. This surface water divide also serves as the groundwater divide for the area near
the landfill. A surface water drainage feature is located to the west of the landfill. This
drainage feature begins to the north of Pine Hall Road and roughly parallels the western
side of the landfill, draining to the north, into the Ash Basin. Groundwater flow beneath
the landfill is from Pine Hall Road, generally northward, towards the Ash Basin. The Ash
Basin is operated as a water treatment facility and is permitted by the NPDES program
(NPDES Permit #NC0024406).

There are two surface water discharge features in the landfill area: an ephemeral spring
located near well MW-2-7 at surface water sampling location SW-1 and a small stream,
located in the drainage feature west of the landfill footprint at surface water sampling
location SW-2. Both of these surface water features drain to the Ash Basin.

Volume 2 of Duke Energy Belews Creek Steam Station, Stokes County, NC, Landfill
Permit Application — Siting Package, October 2, 2001 contains a description of typical






Groundwater Monitoring, Sampling and Analysis Plan S&ME Project No. 1411-09-097
Pine Hall Road Ash Landfill — Permit #85-03 November 8, 2010
Duke Energy Belews Creek Steam Station

Belews Creek, North Carolina

groundwater systems located in the piedmont region. In most cases in the Piedmont, the
groundwater system is a two medium system, restricted to the local drainage basin.
Groundwater in the Piedmont typically occurs in a system composed of two
interconnected layers: residuum/saprolite and weathered rock overlying fractured
crystalline rock. Typically, the residuum/saprolite is partly saturated and the water table
fluctuates within it. Water movement is generally through the fractured bedrock.
Groundwater flow at the ash landfill is typical of a piedmont groundwater system.

As described in the Phase 1 Expansion Siting Package, based on the boring data, the
material in the subsurface at the site is divided into four layers:

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

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

e Layer 3 - Weathered rock/fractured rock — consists of very severely weathered
to slightly weathered rock and fractured rock. This layer is defined as the
material below auger refusal and rock with Recovery” of less than 90% and
Rock Quality Designation’ (RQD) of less than 50%. The weathered
rock/fractured rock layer below auger refusal ranges from O feet up to 40 feet
in thickness. The thickness of weathered rock above auger refusal (in Layer 2)
is estimated at 5 to 11 feet based on site and local boring data.

e Layer 4 - Sound Rock — defined as rock with Recovery > 90% and RQD >
50%.

1.3 WELL LOCATIONS AND INSTALLATION

Monitoring will be performed at thirteen groundwater monitoring wells and at two surface
water sampling locations as shown on Figure 2. Information on the wells is presented in
Table 1.

Each of the wells is screened near the water table. Well MW-1D was constructed so that
the well screen was installed below auger refusal (bedrock). The other wells are installed
so the well screen brackets the ground-water potentiometric surface. All wells are
constructed of two-inch diameter PVC well screen and casing. Each well intercepts the

! Standard Penetration Resistance as described in ASTM 1586.
2 Recovery is defined as: Actual Length of Recovered Sample X 100%
Theoretical length of Recovered Sample
3 Rock Quality Designation (RQD) is defined as: Y lengths of intact Pieces of Core > 100mm
Length of Core Advance
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aquifer with section of PVC well screen with a slot size of 0.010 inch. The length of the
screened section varies. The screen lengths are shown in Table 1. The wells were
installed by a North Carolina registered well driller in accordance with applicable
NCDENR regulations. Figure 3 shows a typical construction diagram for the wells. All
wells are equipped with dedicated pump systems. The well construction records for these
wells are included in Appendix B.

Monitoring Well MW-3

Monitoring well MW-3 was installed as part of the groundwater monitoring system for the
initial permitted landfill and is located side gradient to the landfill (east of the landfill and
north of Pine Hall Rd.). Since there is insufficient room to install an upgradient well
between the landfill and groundwater divide along Pine Hall Rd., well MW-3 will serve the
purpose of an upgradient monitoring well and will be used to monitor groundwater that is
not influenced by the landfill. This well is screened to monitor groundwater in Layer 2.

Monitoring Well OB-9

Monitoring well OB-9 was installed inside of the Review Boundary at a distance of
approximately 30 feet to 40 feet from the edge of waste. This well will continue to part of
the sampling and analysis plan in order to more accurately monitor the performance of the
landfill engineered cover system.

Surface Water Sampling Locations

Surface water sample location SW-1 is located in the drainage feature located to the east
of the landfill. Surface water sample location SW-2 is located in the drainage feature
located to the west of the landfill.

1.4  MONITORING FREQUENCY
Sampling will occur semi-annually in April and October. Sampling results will be
submitted to NCDENR within 60 days of sampling.
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1.5 PARAMETERS
Proposed parameters, units of measure, methods, and detection limits are presented in
Table 2.

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

“Ground-water and surface water samples shall be analyzed for Appendix 1
constituents in addition to currently analyzed constituents semi-annually.
Appendix 1 analytical data will be evaluated, and based on results; the
Compliance Branch of the SWS may not require continued Appendix 1
analysis.”

The Appendix I constituents are provided in Table 2.1. Note that several of the metals
appearing in the Appendix I constituents list are also included in Table 2, the list of
currently analyzed constituents.

1.6 DATA QUALITY OBJECTIVES

The overall quality assurance (QA) objective is to ensure that data of known and
acceptable quality are provided. All measurements will be made so as to yield results that
are representative of the groundwater. All data will be calculated and reported in units
consistent with those of other agencies and organizations to allow comparability of data.

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

In accordance with Memorandum dated October 16, 2007°, data will be reported to the
laboratory specific method detection limits and must be quantifiable at or below the Solid
Waste Section Limit’s (SWSLs). Instances may occur, however, in which the condition of
the sample will not allow detection of the desired limits for various parameters either
because of matrix interference or high analyte concentrations requiring sample dilution.
The laboratory(s) will provide sufficient information with each data package to allow
reviewers of the data to be aware of encountered analytical problems.

* Closure Plan Approval, NCDENR Document RCO 3425, dated December 7, 2007.
> Memorandum from NC Division of Waste Management, Solid Waste Section, Re: Environmental
Monitoring Data for North Carolina Solid Waste Management Facilities, dated October 16, 2007.





Groundwater Monitoring, Sampling and Analysis Plan S&ME Project No. 1411-09-097
Pine Hall Road Ash Landfill — Permit #85-03 November 8, 2010
Duke Energy Belews Creek Steam Station

Belews Creek, North Carolina

2 SAMPLING PROCEDURES

2.1 SAMPLING EQUIPMENT

Development, purging and sampling equipment are chosen to ensure the materials making
up the equipment are compatible with the sample parameters and also comply with state
and federal regulatory requirements for sampling. Positive-gas-displacement fluorocarbon
resin bladder pumps are installed in each monitoring well as dedicated purging and
sampling systems.

2.1.1 Equipment Cleaning Procedures

Dedicated sampling equipment is installed in each monitoring well. In the event non-
dedicated equipment is used, equipment is cleaned in accordance with standard EPA
approved cleaning procedures for field equipment. This standard is outlined in "Standard
Operating Procedures and Quality Assurance Manual", Engineering Support Branch, EPA
Region IV, May, 1996.

2.2 GROUND-WATER SAMPLING

2.2.1 Development of Wells

After installation of new wells, and prior to initial sampling, the monitoring wells are
developed. Development removes clay, silt, sand and other fines which may have been
introduced into the formation or sand-pack during drilling and well installation and
establishes equilibrium of the well with the aquifer. Development is performed as soon as
possible after well construction and generally involves removing an estimated ten or more
well volumes from the well using a positive-gas-displacement fluorocarbon resin bladder
pump with an up-and-down agitation to loosen particles from the well screen. After
development of a well, a true well depth is recorded.

2.2.2 Ground-Water Level and Total Depth Measurements

Water-level measurements are performed to determine the ground-water flow direction
and to calculate the volume of standing water in the well. All monitoring wells have been
surveyed by a registered surveyor to determine the elevation of the top of each well
casing. All depth and water-level measurements are referenced to the top of the well
casing and recorded to the nearest one-hundredth of a foot.

Water-level measurements are made with the use of an electronic measuring device which
consists of a spool of dual conductor wire, a probe attached to the end, and an indicator.
When the probe comes in contact with water, the circuit is closed and a meter light and/or
buzzer attached to the spool signal the contact. For wells with dedicated pumping
systems installed, the total well depth is established prior to installation of the dedicated
equipment. Well depth is verified anytime the pump is removed for maintenance to
determine if silting has occurred.
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The volume of well water (in gallons) is calculated using the following equation:
V =h X ar* X (7.4805 gal/ft’)

Where:
V = volume of standing water (gallons)
h = height of standing water (feet) = casing depth - water level
r = radius of well casing (feet)

The total depth, water-level measurements, and calculated well volume are recorded on
the Groundwater Monitoring Data Sheet. A copy of this sheet is provided as Figure 4.

2.2.3 Well Purging and Sampling

Turbidity is measured but not included in the stabilization criteria. However, samplers
should target a turbidity measurement of < 20 NTU. Samples are then collected in the
order of the parameters’ volatilization sensitivity (Section 2.2.4).

2.2.4 Sample Collection

After sufficient purging and stable field measurements, the wells are sampled for the
parameters of interest. If non-dedicated or non-disposable equipment is used (i.e. cleaned
in the field between wells), background wells are sampled before downgradient wells.
Sampling personnel wear clean, disposable, non-powdered latex gloves at each well.
Samples are collected in the order of the volatilization sensitivity of the parameters:

Total metals

Sulfate and chloride
Nitrate

TDS

2.2.5 Sample Containers, Volume, Preservative, and Holding Time

All sample containers supplied for the collection of ground-water samples by the
laboratory are new, precleaned and/or prebaked as approved by EPA procedures
appropriate for the parameters of interest. Table 3 summarizes the sample containers,
sample volume, preservation procedures and holding times required for each type of
sample and parameter. Sample containers are kept closed until used. All sample
containers are provided by Duke Energy or vendor laboratories.
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3 SAMPLE TRACKING

The chain of custody program allows for the tracking of possession and handling of
individual samples from the time of field collection through laboratory analysis and report
preparation. Samples are pre-logged prior to sample collection. This process assigns a
unique tracking number for each sample and generates corresponding labels.

3.1 SAMPLE LABELING

Sample containers are labeled and organized prior to field activities as part of the pre-
sampling staging process. As the samples are actually collected, sampling personnel
document sample date and time, and initials of the sample collector directly on the bottle
labels. This information is also recorded on the Groundwater Monitoring Data Sheet and
the Chain of Custody Record.

3.2 FIELD DOCUMENTATION Field Documentation made during the course of the
field work includes the following:

e Identification of well

e Well depth

e Static water level depth and measurement technique

¢ Presence of immiscible layers and detection method

e Well yield - high or low

¢ Purge volume or pumping rate

e Sample identification numbers

e Well evacuation procedure/equipment

e Sample withdrawal procedure/equipment

¢ Date and time of collection

e Types of sample containers used

¢ Identification of replicates or blank samples

® Preservative(s) used

e Parameters requested for analysis

¢ Field analysis data and methods

¢ Field observations on sampling event

e Name of collector(s)

¢ Climatic conditions including estimate of air temperature

This information is contained on the Groundwater Monitoring Data Sheets, the Field
Sampling Calibration Form, or the Chain-of-Custody Record and Analysis Request Form
(See Section 3.3) which are filled out for each sampling event. These forms may be
recorded and stored electronically on a secured corporate LAN based server and/or as
loose-leaf sheets arranged and filed by project and date. All recorded entries are made in
indelible ink. Hand entry errors are corrected by drawing a line through the error,
initialing and dating the correction, and starting a new entry on the next line (if necessary).
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3.3  CHAIN-OF-CUSTODY RECORD AND ANALYSIS REQUEST FORM
(CCRAREF)

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

Sample identification number

Signature of collector

Date and time of collection

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

Number of containers

Parameters requested for analysis

Preservative used

Signature of persons involved in the chain of possession
Inclusive dates of possession

34  SAMPLE CUSTODY, SHIPMENT AND LABORATORY RECEIPT
For the purpose of these procedures, a sample is considered in custody if it is:

e In actual possession of the responsible person;

¢ In view, after being in physical possession;

e Locked so that no one can tamper with it, after having been in physical
custody; or

¢ In a secured area, restricted to authorized personnel.

All samples are maintained in the custody of the sampling crew during the sampling event.
At the end of each sampling day and prior to the transfer of the samples off-site, chain-of-
custody entries are completed on the CCRARF for all samples. Upon transfer of custody,
the chain-of-custody form is signed by a sampling crew member, including the date and
time. Samples are delivered to outside laboratories by Duke Energy personnel or courier.

All chain-of-custody forms received by the laboratory(s) are signed and dated by the
respective Supervising Scientist(s) or their designee (at the Duke Energy lab), or the
laboratory sample custodian (at vendor labs) immediately following receipt by the
laboratory. In addition, the lab designee will measure the internal temperature of each
cooler containing the samples and record this temperature on the custody sheet at receipt.

All laboratories maintain a sample-tracking record that will follow each sample through all
stages of laboratory processing. The sample tracking records show the date of sample
extraction or preparation, and analysis. These records are used to determine compliance
with holding time limits during lab audits and data validation.
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Custody procedures followed by Duke Energy laboratory personnel are described in detail
in the Duke Energy Laboratory Services Procedures Manual.

4 ANALYTICAL PROCEDURES

The main analytical laboratory used in this program is the Duke Energy Laboratory
Services Laboratory: (N.C. Certification # 248). The organizational structure and staff
qualifications of the laboratory are discussed in its generic Quality Assurance Program
(QAP). The QAP and Laboratory Services Procedures Manual are available for review
upon request.

Vendor laboratories that meet EPA and North Carolina certification requirements may be
used for analyses which cannot be performed in-house.

The analytical procedures used for this Ground-Water Monitoring Program are briefly
described in Table 2. Conductivity, pH, ORP and turbidity are measured in the field
according to Duke Energy Scientific Services Section Quality Assurance Plan.

5 INTERNAL QUALITY CONTROL CHECKS

Internal laboratory control checks used by the laboratories are described in their generic
QAP and procedures manual. The laboratories demonstrate the ability to produce
acceptable results using the methods specified.

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

The above field QC blanks and replicates included as internal QC checks are described as
follows:

¢ Field Blanks: A field blank consists of sample containers filled in the field
with organic-free, deionized or distilled water prepared and preserved in the
same manner as the samples. The field blank is transported to the laboratory
with the samples and analyzed along with the field samples for the constituents
of interest to check for contamination imparted to the samples by the sample
container, preservative, or other exogenous sources.

e Trip Blanks: A trip (travel) blank is a sample container filled with organic-
free water in the laboratory that travels unopened with the sample bottles. It is
returned to the laboratory with the field samples, and analyzed along with the
field samples for parameters of interest.
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¢ Field Replicates: A field replicate is a duplicate sample prepared at the
sampling locations from equal portions of all sample aliquots combined to
make the sample. Both the field replicate and the sample are collected at the
same time, in the same container type, preserved in the same way, and analyzed
by the same laboratory as a measure of sampling and analytical precision.

6 VALIDATION OF FIELD DATA PACKAGE

The field data package includes all of the field records and measurements developed by the
sampling team personnel. The field data package validation procedure consists of:

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

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

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

e A review of the Chain-Of-Custody Record and Analysis Request Form for
proper completion, signatures of field personnel and the laboratory sample
custodian, and dates, and for verification that the correct analyses were
specified.

10
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7 REPORT SUBMITTAL

The following information will be submitted to the North Carolina Department of
Environment and Natural Resources within 60 days of sampling.

All Groundwater Monitoring Data Sheets, Field Calibration Forms, Chain-of-Custody
Record and Analysis Request Forms, Laboratory(s) QA data, and Data Validation
Checklists are kept by Duke in fire-proof file cabinets or microfiche, and are available
upon request.

In addition, the following should be included with environmental monitoring data
submittals:
1. Environmental Monitoring Data Form:
http://www.wastenotnc.org/swhome/EnvMonitoring/NCEnvMonRptForm.pdf
2. Table containing field data and analytical results.
3. A notification of values exceeding the groundwater or surface water standards
and preliminary analysis of the cause and significance of the concentrations.
4. A notification of values that equal or exceed the Solid Waste Section Limits.
5. A figure showing the location of the monitoring wells and surface water
sample locations and the groundwater potentiometric contours.
6. Chain of Custody Record and Analysis Request Form for the sampling event.
7. Electronic Data Deliverable (spreadsheet) in the format specified by NCDENR.

A paper copy of the information will be sent to NCDENR as well as an electronic version
which will be sent by e-mail.

11
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