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William F. Hodges,

Principal ' Camw;
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ce: John Murray, P.E., w/encl.
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Brant Lane, P.E., w/o encl.
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BUNNELL-LAMMONS ENGINEERING, INC.

GEOTECHNICAL, ENVIRONMENTAL Ao ConsTRUCTION MATERIALS CONSULTANTS r‘
."C-L,
August 4, 2001
Hodges, Harbin, Newberry, & Tribble, Inc.
484 Mulberry Street, Suite 265
Macon, Georgia 31201
Attention: Mr. William F. Hodges, P.E.
Subject: Ground-Water Monitoring Well Installation & Abandonment Report
JMN/Cleveland Container Industrial Landfill
Cleveland County, North Carolina
BLE Job Number JO1-1307-09
Gentlemen:
As authorized, Bunnell-Lammons Engineering, Inc. has recently performed monitoring well
installation and abandonment at the JMN/Cleveland Container Industrial Landfill. The enclosed
report describes the work performed and provides the soil test boring logs, monitoring well
construction diagrams, well development results, and slug test results. The ground-water
monitoring wells were installed in compliance with the ground-water monitoring plan for the site
and are to be used as part of the detection monitoring system.
We appreciate the opportunity to serve as your hydrogeological consultant on this project and look
forward to working with you on future projects. If you have any questions, please contact us at
(864) 288-1265. ““61‘:;:;“”,
A\ /,
Sincerely, §Q§“"éh's'g,(4,”,
SO0 7
Sy - - :
BUNNELL-LAMMONSENG]I NEMINQ =
Z as A4 S )/
it o P15 2 .949%‘-“@? Lonay O DXOmmeeiy
Mark S. Preddy, P.G. /*’/ ’ s P \\\\\ Thomas L. Lammons, P.G.
Senior Hydrogeologist ”“ A Principal Hydrogeologist
Registered, North Carolina No. 1043 Registered, North Carolina No. 1264
d:-\msp files\cleveland container lf nc\13070911307-09.doc
1200 Woopaurr Roap, Surre B-7 Prone  (864) 288-1265

GreenviLLE, SoutH CaroLina 29607 Fax (864) 288-4430
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1.0 PROJECT INFORMATION

The subject industrial waste landfill is located in Cleveland County, North Carolina near the town
of Shelby (Figure 1). The site consists of about 110 acres, which includes an existing landfill,
borrow areas, and a proposed Phase 2 expansion area. The site is owned and operated by Republic

Services of North Carolina, LLC.

The ground-water monitoring system at the existing landfill has been modified, as outlined in BLE’s
Site Hydrogeologic Report [SHR], JMN/Cleveland Container Industrial Landfill, Cleveland County,
North Carolina, dated October 2, 2000 (BLE Project Number J99-1307-04). The modifications
included two new background monitoring wells (MW-1B and MW-1C), and two new downgradient
wells (MW-6A and MW-7A), plus the abandonment of six existing wells.

Bunnell-Lammons Engineering, Inc. (BLE) was contracted by Hodges, Harbin, Newberry &
Tribble, Inc. (HHNT) to perform the installation and abandonment activities, which are

documented in this report.
2.0 FIELD EXPLORATION
2.1 General

Field activities were performed between March 6 and July 2, 2001. Superior Drilling, Inc. of
Raleigh, North Carolina and AE Drilling, Inc. of Greenville, South Carolina performed well
abandonment, drilling, and well installation activities under the supervision of a North Carolina
registered geologist from BLE. Representatives of BLE also performed well development, slug
testing, and soil laboratory testing. Tommy Fields (RLS) of Troy, North Carolina surveyed the
monitoring wells for horizontal and vertical control, after completion of the drilling activities. The

surface elevation data for the new monitoring wells is summarized on Table 1.
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2.2 Monitoring Well Abandonment

Monitoring wells MW-1, MW-1A, MW-2, MW-3, MW-6, and MW-7 were abandoned. During
abandonment procedures, the PVC casings of the monitoring wells were either drilled-out from the
ground using hollow stem augers or pulled-out of the ground. For those wells in which the PVC
casing was pulled out, the boreholes were subsequently drilled-out to the total well depth. The
resulting boreholes were grouted from the bottom of the holes to the ground surface with a mixture
of water, Portland Type I cement, and approximately 5% Quik-Gel bentonite powder. Well

abandonment forms are included in Appendix A.
2.3 Soil Test Borings and Soil Sampling

The soil test borings were conducted in general accordance with ASTM D-1586 by Superior
Drilling, Inc. using an ATV-mounted drilling rig employing hollow stem augers. Bedrock borings
were performed by AE Drilling, Inc. using an ATV-mounted drilling rig employing air-hammer

drilling techniques. Refer to Appendix B for a discussion of the Drilling Procedures.

The soil and rock descriptions on the field boring logs (Appendix C) and the final soil test boring
logs (Appendix D) were based on visual examination by a North Carolina registered geologist and
grain size estimations in accordance with the Unified Soil Classification System (USCS). An
information sheet describing the USCS terms and symbols used on the soil test boring logs is also

included in Appendix D.

Soil samples collected from the screened interval of monitoring wells MW-1B and MW-7A were
analyzed to determine particle size distribution in accordance with ASTM D 1140. Laboratory
procedures and results are included in Appendix E.

24 Ground-Water Monitoring Well Installation and Development

A total of four, two-inch inner diameter (ID) ground-water monitoring wells (MW-1B, MW-1C,
MW-6A and MW-7A) were installed in the water table aquifer at locations shown on the attached
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Figure 2. Three of the monitoring wells were installed with screened intervals set to intersect the
water table in the residual soils (MW-1B and MW-7A) or the fractured bedrock (MW-6A).
Monitoring Well MW-1C was set to intersect the uppermost bedrock fractures below the water
table. Monitoring well installation procedures are described in Appendix F and monitoring well
installation records are included on the soil test boring logs in Appendix D. Well construction data

1s summarized on Table 1.

Ground-water levels were measured in the new monitoring wells at the time of boring and after 24-
hours. A tabulation of the ground-water level data for the newly installed monitoring wells is
included on Table 2. Additionally, water levels were collected from the monitoring wells and
piezometers across the site on June 13, 2001; these data are included on Table 3. A ground-water

elevation contour map is included as Figure 2.

Field perme'ébility (slug) tests were performed in the monitoring wells to measure the in situ
hydraulic conductivity of the aquifer materials exposed to the well screens. Slug test field

procedures and results are presented in Appendix G and Section 3.2.

The four monitoring wells were purged and developed to reduce the ground-water turbidity to the
lowest practical level utilizing conventional development techniques.  Monitoring well

development field logs are attached in Appendix H and discussed in Section 3.5.
3.0 RESULTS
31 Subsurface Conditions Encountered

The subsurface conditions encountered at the four monitoring well/boring locations agree with
observations described in the previous SHR. Each of the monitoring wells were installed to similar

depths as proposed in the SHR. Our findings are summarized below:

e MW-1B - Residual micaceous silty sand and sandy silt with partially weathered rock were
present down to 59.3 feet below ground surface (bgs) where auger refusal was encountered.
Ground water was encountered at about 50 feet bgs at the time of boring and after 24 hours. The
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monitoring well’s screened interval was set at 44.0 to 59.0 feet bgs. The screened interval of the
well intersects the stabilized water table surface.

e MW-1C - Residual micaceous silty sand and sandy silt with partially weathered rock were
present down to 60 feet bgs, followed by gneiss bedrock with partially weathered rock seams
from 60 to 76 feet bgs. Several water-producing fractures were encountered between 62.5 to 73.0
feet bgs. The monitoring well’s screened interval, 65.7 to 75.7 feet bgs, was set to intersect the
water producing fractures. Ground water was encountered at about 63 feet bgs at the time of
boring, and stabilized to about 48.5 feet bgs after 24-hours.

e MW-6A - Residual micaceous silty sand with partially weathered rock were present down to 20
feet bgs, followed by gneiss bedrock with partially weathered rock seams from 20 to 37 feet bgs.
Several water-producing fractures were encountered between 27 to 31 feet bgs. The monitoring
well’s screened interval, 22.0 to 37.0 feet bgs, was set to intersect the water producing fractures.
Ground water was encountered at about 27 feet bgs at the time of boring, and stabilized to about
25.2 feet bgs after 24-hours. The screened interval of the well intersects the stabilized water
table surface.

e MW-T7A - Residual micaceous silty sand and silty sand were present down to 37.9 feet bgs.
Ground water was encountered at about 26 feet bgs at the time of boring and at about 28.5 feet
bgs after 24 hours. The monitoring well’s screened interval was set at 22.6 to 37.6 feet bgs. The
screened interval of the well intersects the stabilized water table surface.

3.2 Slug Test Results

Slug tests were performed in the field on wells MW-1B, MW-1C, MW-6A, and MW-7A to
estimate the in situ hydraulic conductivity of the water table aquifer at each monitoring well.
Hydraulic conductivity is defined as the volume of water that will move through a porous medium
in unit time under a unit hydraulic gradient through a unit area at right angles to the direction of
flow. The slug test results indicate a range of hydraulic conductivity from 8.8 x 10™* cm/sec to 7.8

x 107 cm/sec. The results of slug testing are summarized on Table 4.
33 Effective Porosity and Specific Yield

Effective porosity is the volume of void spaces through which water or other fluids can travel in a
rock or sediment divided by the total volume of the rock or sediment. Effective porosity can be
assumed to be approximately equal to specific yield. Specific yield is defined as the ratio of the
volume of water that drains from a saturated rock owing to the attraction of gravity to the total

volume of rock.
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The grain size analybses performed on soil samples collected from the screened interval of
monitoring wells MW-1B and MW-7A were used to estimate specific yield (Fetter, 1988). The
results indicate a specific yield of about 22.5% and 19.0% in the aquifer at the MW-1B and MW-
7A locations, respectively. The effective porosity can be expected to range from about 5% to 10%
for fractured crystalline bedrock at MW-1C and MW-6A (Kruseman and deRidder, 1989). A

summary of the estimated effective porosity values is on Table 4.
34 Ground-Water Flow Velocity

The velocity of ground-water movement (V) is a function of existing hydraulic gradient (i), the

hydraulic conductivity (K) and the effective porosity (n), in the equation V = Ki/n.

Based on these parameters and the data provided above, the horizontal movement of ground-water
ranges from approximately 0.14 to 1.8 feet/day in the four newly installed monitoring wells. Table

5 summarizes the ground-water flow velocity data.
3.5 Monitoring Well Development Results

The well development consisted of purging and surging the wells by pumping and bailing for
durations of 5.5 to 9.0 hours each. Turbidity, pH, temperature, and specific conductivity were
measured during the well development. In general, turbidity values were over 1000 NTUs at the
inception of the well development for each well, and were reduced to 1 to 24 NTUs at the

completion of well development.

Volumes of ground water removed from the wells were about 68 gallons (45 casing volumes) from
MW-1B, about 82 gallons (18 casing volumes) from MW-1C, about 82 gallons (42 casing
volumes) from MW-6A, and about 86 gallons (56 casing volumes) from MW-7A. Well

development logs are attached in Appendix H.
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4.0 CONCLUSION

Six ground-water monitoring wells were permanently abandoned because either they were too
close to the waste cell (MW-6 and MW-7), no longer used (MW-1, MW-2, and MW-3), or an
alternative location had been selected (MW-1A).

Four new monitoring wells have been installed to monitor ground-water quality at the site. A
background well pair (MW-1B and MW-1C) was installed between the landfill waste and the
closest residences’ drinking water well. Monitoring wells MW-6A and MW-7A replace
abandoned monitoring wells that were originally installed too close to the waste cell. No waste
was encountered in the installation of the new wells. The slug test results from the new wells
indicate a range of hydraulic conductivity from 8.8 x 10™ cm/sec to 7.8 x 10” cm/sec. Turbidity of
the ground water from the new wells has been greatly reduced by extensive well development.
Installation and development of these wells has been accomplished in accordance with the facility

permit and the Division of Solid Waste Management rules.
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TABLE 3

GROUND-WATER ELEVATION MEASUREMENTS
JMN/Cleveland Container Industrial Landfill

Cleveland Co., North Carolina

BLE Project Number J01-1307-09

Piezometers & Ground TOC DGW Water
Monitoring Wells Elev. Elev. 6/13/01 Elev.
MW-1B 780.35 783.13 50.99 729.36
MW-1C 777.98 780.61 48.53 729.45
MwW-4 630.13 632.83 479 625.34
MW-5 622.45 625.32 10.88 611.57
MW-6A 634.58 637.16 25.70 608.88
MW-7A 656.06 658.76 29.07 626.99
MW-8 736.21 739.39 45.74 690.47
PZ-1ab 677.48 680.14 16.53 660.95
PZ-1c 677.83 679.54 17.85 659.98
PZ-2ab 648.93 651.37 30.69 618.24

PZ-3 669.21 670.53 Dry

PZ-4ab 617.68 620.13 19.34 598.34
PZ-4c 618.15 619.48 19.85 598.30
PZ-5ab 646.50 648.44 31.02 615.48
PZ-6b 630.01 632.79 3.11 626.90
NOTES:

1. Measurements are in feet; elevations are relative to mean sea level
2. DGW = Depth to Ground Water below ground surface
3. TOC = Top Of Casing

CCILF MW Install.xls
Table 3

Prepared by: MSP
Checked by: TIB
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APPENDIX A

Monitoring Well Abandonment Forms



Department of Natural Resources and Community Development
. Division of Environmental Management

P. O. Box 27687, Raleigh, N. C., 27611

WELL ABANDONMENT
RECORD
CONTRACTOR _ Superior Drilling, Inc. - Raleigh, NC / Floyd Cox, CWD REG. NO. 1769
WELL LOCATION: (Show a sketch of the location on back of form.)
Nearest Town: Shelby County Cleveland
JMN/Cleveland Cont. ILF, Roseborough Rd.  Quadrangle No. Blacksburg North, and Grover, NC-SC
(Road, Community, Subdivision, Lot No.) 7.5-min. USGS Quad.
OWNER: Republic Services of North Carolina, LLC
ADDRESS: 1220 Commerce Str, SW, Conover, NC 28613 |WELL DIAGRAM: Draw a detailed sketch of the
TOPOGRAPHY: draw, slope, HILLf(_)-IT\;ﬁIley. flat well showing total depth, depth and diameter
USE OF WELL:  Monitoring DATE ABAND:  3/7/01 of screens remaining in the well, gravel
TOTAL DEPTH: 50.0-feet DIAMETER: 2-inch  |interval, intervals of casing perforations,
and depths and types of fill materials.
CASING REMOVED:
feet diameter MW-1A
S0 —
Grout
- Ground Surface
SEALING MATERIAL:
. Neat Cement Sand Cement
bagsof cement 4.3 bags of cement -
gals. of water 43  |yds.of sand
gals. of water -
Other
Type Material Bentonite powder - 50.0-feet
Amount 5%
EXPLAIN METHOD OF EMPLACEMENT OF MATERIAL
The PVC casing and screen were drilled-out from the ground
using hollow stem augers. The resulting borehole was then e . N
tremie grouted from the bottom of the hole to the
gEu;cf surface. - | 6.0"
—— ) = o . ) “\\II INH,,I
I do hereby certify that this well S\\Q\‘\.ﬁ"qﬂﬁ 9(/’.!,/,
abandonment record is true and exact. § g.a‘oﬁensfo".g’y f-,'
— - - -
| P = ¢ SEAL : =
4// &/€/o S : =
/ 4 % /%/21 E } s S
Signature of Contractor or Agent Date 5, @ '%of. 03\5-\‘ 6\ S
Mark S. Preddy, P.G. I,’ k"--n“?&Q\\\
Bunnell-Lammons Engineering, Inc. ’y "‘?l' ‘F"“\\

and one copy of the Owner.

. Submit original to the Division of Environmental Management, one copy to the Driller,




Department of Natural Resources and Community Development

. Division of Environmental Management
P. O. Box 27687, Raleigh, N. C., 27611
WELL ABANDONMENT
RECORD
CONTRACTOR _ Superior Drilling, Inc. - Raleigh, NC / Floyd Cox, CWD REG. NO. 1769
WELL LOCATION: (Show a sketch of the location on back of form.)
Nearest Town: Shelby County Cleveland
JMN/Cleveland Cont. ILF, Roseborough Rd. Quadrangle No. Blacksburg North, and Grover, NC-SC
(Road, Community, Subdivision, Lot No.) 7.5-min. USGS Quad.
OWNER: Republic Services of North Carolina, LLC
ADDRESS: 1220 Commerce Str, SW, Conover, NC 28613 | WELL DIAGRAM: Draw a detailed sketch of the
TOPOGRAPHY': draw, slope, HILLTOP, valley, flat well showing total depth, depth and diameter
USE OF WELL:  Monitoring DATE ABAND:  3/7/01 of screens remaining in the well, gravel
TOTAL DEPTH:  54.0-feet DIAMETER: 2-inch _ |interval, intervals of casing perforations,
and depths and types of fill materials.
CASING REMOVED:
feet diameter MW-1
54 2"
> - B - T Ground Surface
SEALING MATERIAL: /
. Neat Cement Sand Cement
bags of cement 4.6 bags of cement B
gals. of water 46 yds. of sand
gals. of water
Other
Type Material Bentonite powder 54.0-feet
Amount 5% - S
EXPLAIN METHOD OF EMPLACEMENT OF MATERIAL
The PVC casing and screen were drilled-out from the ground
using hollow stem augers. The resulting borehole was then ;=N
tremie grouted from the bottom of the hole to the
ground surface. -
I do hereby certify that this well )
| abandonment record is true and exact. ~
| s 2 =z
A 8/¢/o s i z
| — - ,
| Signature of Contractor or Agent Date 5—,/9-,.6:{‘01 \‘:a:\_.*Q-\ §
| Mark S. Preddy, P.G. /,4,9 Tarpaeet %Q >
. 7,0 S PRGN
Bunnell-Lammons Engineering, Inc. I” " l ““\\

Submit original to the Division of Environmental Management, one copy to the Driller,
. and one copy of the Owner.




Department of Natural Resources and Community Development
Division of Environmental Management

P. O. Box 27687, Raleigh, N. C., 27611

WELL ABANDONMENT
RECORD
CONTRACTOR _ Superior Drilling, Inc. - Raleigh, NC / Floyd Cox, CWD REG. NO. 1769

WELL LOCATION: (Show a sketch of the location on back of form.)

Nearest Town: Shelby o ) ~ County Cleveland
JMN/Cleveland Cont. ILF, Roseborough Rd.  Quadrangle No. Blacksburg North, and Grover, NC-SC
(Road, Community, Subdivision, Lot No.) 7.5-min. USGS Quad.
OWNER: Republic Services of North Carolina, LLC
ADDRESS: 1220 Commerce Str, SW, Conover, NC 28613 [WELL DIAGRAM: Draw a detailed sketch of the
TOPOGRAPHY:: draw, slope, hilltop, valley, FLAT well showing total depth, depth and diameter
USE OF WELL:  Monitoring DATE ABAND: 3/6/01 of screens remaining in the well, gravel
TOTAL DEPTH: 19.0-feet DIAMETER: 2-inch interval, intervals of casing perforations,
- . ' and depths and types of fill materials.
CASING REMOVED:
feet diameter MW-2
19 2"
Grout
- Ground Surface
SEALING MATERIAL: A
Neat Cement Sand Cement
bags of cement 1.6 bags of cement ) B
gals. of water 16 yds. of sand -
gals. of water
Other ]
Type Material ~ Bentonite powder B ey 19.0feet
Amount 5%
EXPLAIN METHOD OF EMPLACEMENT OF MATERIAL 53
The PVC casing and screen were pulled from the ground. - S
The borehole was then wash drilled-out, - N eesse W
and tremie grouted from the bottom of the holetothe
ground surface. _ - | 60" |
wiligg
I do hereby certify that this well \\\‘“ cAng ’/;,,
abandonment record is true and exact. & Q‘.-E'é' "s'é‘of@’a’
STV
- 4 -
AS] S i SEAL : Z
S/( é%A 8/:;‘-/0’ |2 % o8 § =
1gnature of Contractor or Agent ate = T
Mark S. Preddy, P.G. 2% 'ffptﬁﬁ\.?\“ OF
Bunnell-Lammons Engineering, Inc ,’14&“' S | ?&9\\\'
» Inc. 7y 8. PN

Submit original to the Division of Environmental Management, one copy to the Driller,
and one copy of the Owner.




Department of Natural Resources and Community Development
Division of Environmental Management

P. O. Box 27687, Raleigh, N. C., 27611

WELL ABANDONMENT
RECORD

CONTRACTOR _ Superior Drilling, Inc. - Raleigh, NC / Floyd Cox, CWD REG. NO. 1769

WELL LOCATION: (Show a sketch of the location on back of form.)

Nearest Town: Shelby ~ County Cleveland _
JMN/Cleveland Cont. ILF, Roseborough Rd.  Quadrangle No. Blacksburg North, and Grover, NC-SC
(Road, Community, Subdivision, Lot No.) 7.5-min. USGS Quad. -
OWNER: Republic Services of North Carolina, LLC
ADDRESS: 1220 Commerce Str, SW, Conover, NC 28613 [WELL DIAGRAM: Draw a detailed sketch of the
TOPOGRAPHY: draw, slope, hilltop, valley, FLAT well showing total depth, depth and diameter
USE OF WELL:  Monitoring DATE ABAND: 3/6/01 of screens remaining in the well, gravel
TOTAL DEPTH:  15.0-feet DIAMETER: 2-inch  [interval, intervals of casing perforations,
|and depths and types of fill materials.
CASING REMOVED:
et diameter MW-3
15 -
Grout
_ Ground Surface
SEALING MATERIAL: \
Neat Cement Sand Cement
bags of cement 1.3 bags of cement o
gals. of water 13 yds. of sand
gals. of water
Other
Type Material Bentonite powder 15.0-feet
Amount 5%
EXPLAIN METHOD OF EMPLACEMENT OF MATERIAL
The PVC casing and screen were pulled from the ground.
The borehole was then wash drilled-out, CANA

and tremie grouted from the bottom of the hole to the

ground surface. - i I 6.0"
' o : Wil
\\\‘ f4 y;
[ do hereby certify that this well ’}\\Q\:‘k\‘ _@,&ﬁ 0( /;/,’
. .." N "a‘
abandonment record is true and exact. § &.‘ \}QE 350 % ,?-
M = ¢ SEAL : =
v 8/ 9/ = % 1043 § =
- 3 A
Signature of Contractor or Agent Date '-'; * G, \é..‘ A S
Mark S. Preddy, P.G. "’1,%4;"9‘:9&-‘}0&&
Bunnell-Lammons Engineering, Inc. / ’?; l‘?l “:&‘\ N

Submit original to the Division of Environmental Management, one copy to the Driller,
and one copy of the Owner.



Department of Natural Resources and Community Development
Division of Environmental Management

P. Q. Box 27687, Raleigh, N. C,, 27611

WELL ABANDONMENT
RECORD
CONTRACTOR _ Superior Drilling, Inc. - Raleigh, NC / Floyd Cox, CWD REG. NO. 1769
WELL LOCATION: (Show a sketch of the location on back of form.)
Nearest Town: Shelby ~ County Cleveland
JMN/Cleveland Cont. ILF, Roseborough Rd.  Quadrangle No. Blacksburg North, and Grover, NC-SC
(Road, Community, Subdivision, Lot No.) 7.5-min. USGSQuad.

OWNER: Republic Services of North Carolina, LLC
ADDRESS: 1220 Commerce Str, SW, Conover, NC 28613 |[WELL DIAGRAM: Draw a detailed sketch of the
TOPOGRAPHY: draw, SLOPE, hilltop, valley, flat well showing total depth, depth and diameter
USE OF WELL:  Monitoring DATE ABAND: 3/6/01  |of screens remaining in the well, gravel
TOTAL DEPTH:  27.0-feet DIAMETER: 2-inch interval, intervals of casing perforations,

Bl |and depths and types of fill materials.
CASING REMOVED:

feet diameter MW-6
— T
Grout
\l Ground Surface
SEALING MATERIAL:
Neat Cement Sand Cement
bags of cement 2.3 bags of cement
gals. of water 23 yds. of sand S
gals. of water

Other
Type Material Bentonite powder o B
Amount 5%
EXPLAIN METHOD OF EMPLACEMENT OF MATERIAL
The PVC casing and screen were pulled from the ground.
The borehole was then drilled-out using hollow stem augers,

and tremie grouted from the bottom of the hole to the

ground surface. - - l 6.0" I
g,
I do hereby certify that this well W CAR),
. < ‘\ LTS 0( ,f
abandonment record is true and exact. Q‘&-"&ENSI?'./ Z
S W Y R 2
s i L % E
Md L B sfale [E 5 SR P E
Signature of Contractor or Agent Date z = SS
Mark S. Preddy, P.G. %%‘%{JLOG\.Q‘S%
Bunnell-Lammons Engineeri ’, 6’4' tryass @\\
5 gineering, Inc. ’0” S. Pv‘"\\\\
i

Submit original to the Division of Environmental Management, one copy to the Driller,
and one copy of the Owner.




Department of Natural Resources and Community Development
Division of Environmental Management

P. O. Box 27687, Raleigh, N. C., 27611

WELL ABANDONMENT
RECORD

CONTRACTOR  Superior Drilling, Inc. - Raleigh, NC / Floyd Cox, CWD

WELL LOCATION: (Show a sketch of the location on back of form.)

Nearest Town: Shelby - . o
JMN/Cleveland Cont. ILF, Roseborough Rd.

(Road, Community, Subdivision, Lot No.)
OWNER: Republic Services of North Carolina, LLC

County Cleveland

Quadrangle No. Bﬁéksburg North, and Grover, NC-SC

REG. NO. 1769

7.5-min. USGS Quad.

ADDRESS: 1220 Commerce Str, SW, Conover, NC 28613
TOPOGRAPHY: draw, SLOPE, hilltop, valley, flat

USE OF WELL:  Monitoring DATE ABAND:  3/6/01
TOTAL DEPTH:  28.0-feet DIAMETER: 2-inch
CASING REMOVED:
feet diameter
28 2
SEALING MATERIAL:
Neat Cement Sand Cement
bagsof cement 24 bags of cement
gals. of water 24 yds. of sand

gals. of water

Other
Type Material Bentonite powder B
Amount 3%

EXPLAIN METHOD OF EMPLACEMENT OF MATERIAL
The PVC casing and screen were pulled from the ground.

The borehole was then drilled-out using hollow stem augers,

and tremie grouted from the bottom of the hole to t}-'.e___ :_ -
ground surface. )

I do hereby certify that this well
abandonment record is true and exact.

M*/ % _ E/%{a; __:

Eignature of Contractor or Agent
Mark S. Preddy, P.G.

Bunnell-Lammons Engineering, Inc.

WELL DIAGRAM: Draw a detailed sketch of the
well showing total depth, depth and diameter

of screens remaining in the well, gravel

interval, intervals of casing perforations,

and depths and types of fill materials.
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Submit original to the Division of Environmental Management, one copy to the Driller,

and one copy of the Owner.




APPENDIX B

Drilling Procedures



APPENDIX B

Soil Boring Procedures

Soil Test Boring

Soil test borings were advanced by mechanically twisting a continuous flight steel hollow-stem
auger into the soil. Soil sampling and penetration testing was performed in general accordance
with ASTM D 1586. At regular intervals, soil samples were obtained with a standard 1.375-inch
inside diameter (ID), 2-inch outside diameter (OD), stainless steel split-tube sampler. The sampler
was first seated 6-inches to penetrate any loose cuttings, and then driven an additional 12 inches
with blows of a 140-pound hammer falling 30 inches. The number of hammer blows required to
drive the sampler the final 12 inches was recorded and designated the penetration resistance.

Air Hammer Drilling

Borings drilled by air hammer were advanced through the unconsolidated and consolidated
materials using a downhole air hammer with compressed air to remove the soil and rock cuttings.
The pneumatic drill hammer rapidly strikes the soil or rock while the drill pipe is slowly rotated.
The drill hammers are typically constructed of alloy steel with tungsten-carbide inserts that
provide the chipping or cutting surfaces. An in-line air filter is attached to the air compressor on
the rig to remove oil from the air and to prevent oil contamination in the borehole.

General

A North Carolina registered geologist examined the soil samples and cuttings and prepared soil
test boring logs. The down-hole equipment was steam cleaned prior to drilling activities at each
location.




APPENDIX C

Field Logs



. TEST BORING REPORT BORING NO.Mwu- | R
PROJECT:  Cleveland Container LF - Shelby, NC - -
CLIENT:  HHNT ) - BLEJOBNO.  J01-1307-09
CONTRACTOR: Superior Drilling, Inc. B o o - PAGE NO. 1of 7
EQUIPMENT USED: CME 550 ATV B LOCATION:
GROUND WATER | DEPTH TO: CORE |ELEVATION:
DATE HRSAFT | WATER | BOT.OF | BOT.OF - CASING  SAMPLER  BARREL |DATESTART: 3/8 /e)
COMP CASING HOLE [TYPE [ MsAa | SS —  |DATE FINISH: :gag
108 | 50.5 SIZE ID/OD | 8/g0n 2° ™ |DRILLER: Etey
24 | 0.0 | | |nammErwr [ xxx 1401b | XXX _|PREPARED BY: L
HAMMER FALL | XXX 30" XXX
DEPTH | CASING | SAMPLER | SAMPLE |
IN | BLOWS | BLOWS | NUMBER uscs FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" . i
| “vo fopsail %
| | T OSUTFE sed-be + al-br 151-— :
{ l I Al S-1 ML - Mo 44(.» 'C. 4,’/, c (/t, ~ ;ty S'/Z.T L]
) e n re s
= | - ; .
- I Love
. s sk ekl BT &S -
¥ -2 He
3 28 - & _ A
r q - 6 b
s ST
N T S-3 Mc V. §?J‘P?C &) & .
& 7 t
I LS
2 . S !
fo/.f“ =2 . E
10 so/s o
Pk Pk S A y;/- L~ SK oS ¥ 2
s mie 50 F $AND i N
9 ! » {; ;
B 1T 18 5 | S/ Dewrse Er/ i ¥ who b 5L
= 8 - 28 - Mot e 51 Fm s A~D -
I | Birast JE sd= b ¢l; poid I
._!2 S-6 i . -
20 |'_ {a_ i (- SA" | V. M S F -1 TA.MD o
| R
BLOWS/FT  DENSITY BLOWS/FT CONSISTANCY ‘ ~ SAMPLEID i WELL DESCRIPTION
0-4 VERY LOOSE 0-2 VERY SOFT SS  SPLIT SPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOPSAND = 4/, 8 5
11-20 FIRM 58 FIRM UD  UNDISTURBED TUBE |TOPBENT.= 3¢, e
21-30 VERY FIRM 9.15 STIFF | ¢ GRAB scREEN= 44 — S Tie
. 31-50 DENSE 16-30 VERY STIFF c COMPOSITE |SCREEN LENGTH = ) 5
51+ VERY DENSE 3150 HARD B BAG [ENDCAP= 0.3
| 51+ VERY HARD NR NO RECOVERY |WELLTD= 56,3
bo. 3
{.o




. TEST BORING REPORT BORING NO. M -/B

Cleveland Container LF - Shelby, NC J01-1307-09|PAGE 2 OF 3
DEPTH CASING l SAMPLER | SAMPLE |
IN BLOWS | BLOWS | NUMBER Uscs FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PERG" - _lt i S .
r ] l
| = s ¥ i
BT g 1 | Sm | Eiran  yel-be <z pod -
l s | \
] Bl dealis! | - Ve Mmie 50 E-Mm S A : -
! 1 | |
|
— - 8 L. RO ——— 1
_— | ‘ N
f £
E w | It
- —_ T - . g 5 /-r o) "' -r.
8 S-8 | F v ™ qr ~+ ? Mol
30 L7 =] B L \ i 7 R
] - MiIC 5 E-m SAaD
® - N
I - e diE br Sl omossH wf -
l 7 [ S S-9 S M - . s <
35 co . V.omz  5) F= pSAAD Y .
|; { L H36.¢
T - . [pose /. j;a v / =L {F-
5 | 5B S S/ 7 e " g
40 | 7 3 . - X
40 u | | } ] & Mocts Moy e m Shay &
. 141.8
| A
L | A
I | '
3 L5 sn me | st yel-br peist O
45 P B , . - i
45 | = : | - ey Fosid, SieT 2
| BLOWS/FT ~ DENSITY . BLOWSFT CONSISTANCY SAMPLEID . WELLMATERIALS
04 VERY LOOSE Y VERY SOFT SS  SPLIT SPOON SAND =
5-10 LOOSE b3y SOFT HP  HYDROPUNCH :
11-20 FIRM I 58 FIRM UD  UNDISTURBED TUBE  BENTONITE =
. 21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF (& COMPOSITE GROUT =
1+ VERY DENSE 3150 HARD ' B BAG 'WELLO.D. =

VERY HARD NR NO RECOVERY ‘WELLTYPE =




. TEST BORING REPORT BORING NO.  sitaa~ B
Cleveland Container LF - Shelby, NC J01-1307-09|PAGE 3 OF %
DEPTH | CASING | SAMPLER | SAMPLE i
N BLOWS | BLOWS | NUMBER | USCS | FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" ; —r—
—— i =
H -
[ | é e = ‘I R ) X - 11
e @ g Sm jmirm 6 f £¢ low !
50 1S T+ 123 ik
=t - | -
(R By
{— | | R |- a
S j 1V
e _._.'______ - i = - Iy
{O_;‘[______ - . Firm gra_,/ b7 W 05t i i
T s | em s : And) 5
55 23 Lz |  v.mc S5 EBomS i e
. * it SR grwp © el br SR e
uy ‘ " . ‘ .
50/2 L sia | PWR | mc S0 F-M S Ansd W | 59,2
60 = E- E '_' 59_3
ARz 59,3 .
L 825>
1 43 j '
65 [ | S— - [— e
- - ] , ;
| .
T s6 ‘ | d
70 . - j -
| L
BLOWS/FT DENSITY | BLOWS/FT CONSISTANCY | SAMPLE ID P WELL MATERIALS =~
04 VERY LOOSE 0-2 VERY SOFT SS  SPLIT SPOON [SAND= 8 5 bﬁgs
5-10 LOOSE 34 SOFT [ WP HYDROPUNCH '
1120 FIRM 5-8 FIRM UD  UNDISTURBED TUBE  |BENTONITE=Z be g5
. 21-30 VERY FIRM 9-15 STIFF G GRAB |
31-50 DENSE | 1630 VERY STIFF C COMPOSITE \GROUT = y¢
51+ VERY DENSE [ 3150 HARD B BAG WELLO.D.= 2 */
51+ VERY HARD | NR___ NORECOVERY \WELLTYPE= PVC




7640

TEST BORING REPORT BORING NO. M\W-1¢C
PROJECT: Cleveland Contai LF - Shelby, NC N
CLIENT:  HHNT - BLEJOBNO.  J99-1307-04
CONTRACTOR: AE Drilling Saapapalialll PAGE NO. 1of 2
EQUIPMENT USED: CME 75 ATV LOCATION:
GROUND WATER DEPTH TO: AIR ROTARYELEVATION:
DATE HRS AFT | WATER | BOT.OF | BOT.OF - CASING _ SAMPLER _HAMMER |DATESTART: 5 /26 /o)
COMP 6?; | _CﬁS[NG & TYPE _ﬁﬂ_" | L‘\h”/ DATE FINISH: R L45/0 ol
0 63,0 ~ |s1z€ iop [oYa“o — 6 “OIDRILLER:  goyim
[ Zg 4L 53 _ B HAMMER WT XXX XXX XXX PREPARED BY: M. Preddy |
HAMMER FALL XXX XXX XXX
DEPTH DRILL SAMPLE
IN RATE TIME NUMBER uscs | FIELD CLASSIFICATION AND REMARKS WELL
FEET | FT/pain 5| |
T ’ ,
= Tehpafor; Sf-cci (G..‘.'«u:] 4
| |
-t e - Set ts 2.0 #
| ; |
S Se ¢ Bur:wv C"J? f—of
Mw- 18 fur a3y
10 R-1| P o
[tholog
s ] - I
R SJ’H
o q\ =
~ [N
edl -
+ v
20 R-3 Sh |- <l -
Al
E R-4% | o
1 - !
30 —_ . EQ ’S 5— M _ o
|
=B 9 46 ) .
40 | 5,0 | -7 {M s -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY ~ SAMPLE ID WELL DESCRIPTION
0-4 VERY LOOSE 02 VERY SOFT SS SPLIT SPOON STICKUP =
5-10 LOOSE 34 SOFT HP HYDROPUNCH TOPSAND= k3,5
1120 FIRM 5.8 FIRM 'i UD  UNDISTURBED TUBE |TOPBENT.= 58.2
2130 VERY FIRM 915 STIFF | G GRAB SCREEN= 65,7-75.7
31-50 DENSE 16-30 VERY STIFF C COMPOSITE SCREEN LENGTH= | D
S+ VERY DENSE 31-50 HARD B BAG ENDCAP= 0. 3
51+ VERY HARD ‘ NR  NORECOVERY WELLTD= 2b,0
80.3
4I 3




TEST BORING REPORT BORING NO. w-1¢
Cleveland Container LF - Shelby, NC J99-1307-04|PAGE 2 OF 2
DEPTH DRILL SAMPLE
N RATE TIME NUMBER Uscs FIELD CLASSIFICATION AND REMARKS WELL
_ FEET | FT/pir? | N f e - F
|
1 947 i
| 948 | lq\
T RB | s, | Tl
= ' § 3
l a5 5 -+
e Gl ___JL‘ | Y
—5—0 __S. .1.0_ L) Q- ﬁ {M - nJ !
G55 L 23 )
557 A
. - [ 5
2.5 1R-1o | g
i 359
[ (o) 2
60 [.7 R-11,, _ » _
. Grey F=m Graimed Biotite = Felfsper-
loo4 - Cueiss || Gearte Ga £155 _ -
locé 63’ LTSY.N \pua_ 5‘:{.- w?;ps...;::ubmh'if M / ) - 3.5
1,7 R-1z2 | Greiss | 6o
| Gk =y GasE) /2 -} les7
(o009 \ Pl SA  Broww mont mie S F.mﬂ‘/ B
—— tetd ORI Gray GreIsS S i=l -
5, i P
70 9 R"'S ‘pu,p\ —PuR SH brow~ mont mie 50 F-m Skl i -
1 S e A -
3 et ;"1 Gneiss Grey CGMNELSS = g
_jor% | 73| PR PioR_ SA_ Broom Msiss we $' F-MSA=D T
&4_7_"__ ——— 2-,? |C’HC'\.;5|_ G‘J‘n-7' CMNelss E 1
—— 1 la2q 76 | - 7 ?c’i:)
i J ) :
! @o{.’u Te,h‘,ucj:e at 76.0 L)
80 5 i p) «b »
—
90 =i Smle L o
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLEID WELL MATERIALS 5is
0-4 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON SAND= 4. begs
5-10 LOOSE | 34 SOFT HP  HYDROPUNCH Osx
11-20 FIRM 58 FIRM UD  UNDISTURBED TUBE  |BENTONITE= [ Ba} 2 }”
2130 VERY FIRM T STIFF G GRAB 0ST She P15y V8B
31-50 DENSE | 1630 VERY STIFF C COMPOSITE GROUT= ye§
51+ VERY DENSE | 3150 HARD B BAG WELLOD.= 2 “
51+ VERY HARD ‘ NR  NORECOVERY WELL TYPE= PV




. TEST BORING REPORT BORING NO. pMusy-6A
PROJECT:  Cleveland Container LF - Shelby, NC o N
CLIENT:  HHNT - ) - - BLEJOBNO.  J01-1307-09
CONTRACTOR: Superior Drilling, Inc. i g - PAGENO. 1 of |
EQUIPMENT USED: CME 550 ATV o ' LOCATION:
GROUND WATER |  DEPTHTO: CORE |ELEVATION: )
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING _SAMPLER _ BARREL [DATESTART: 3 //o(
_ COMP | CASING HOLE |TYPE [ FAsp | sSc = |paTEFINISH: 7/g/0f
R LA 1 |sizewwop | g%a‘ch 20D — |DRILLER: g
k. S "~ |HAMMERWT [ XXX | 1401 XXX [PREPARED BY: dy
| HAMMER FALL | XXX 30" XXX
DEPTH | CASING SAMPLER | SAMPLE i
IN | BLOWS BLOWS NUMBER uscs FIELD CLASSIFICATION AND REMARKS WELL
_ FEET | PERFT _ PERG" | S )
= ! o gepseil
é.Bc':_‘ 1 | &5 Dense Ak Groy + (t5rmy diy |
Wi L d ] Gl me 5 E- m SA~D-regiduunm
| i i i
| 3 =
| 7_.—_%'_' S-2 sm || lome dE& Gmy & brows SI pois e

= V. e S, F- M 5“4'/“'9 i -

|
7 s sm | as abeve

~J
I

- af & bove

2
=y S-4 jm
10 & 3 : a
i / ;
L F 1 [oiem dé 97z, + "‘5’7 B o -
T S-5 v. 7 P
8 :_'f {M - PR : :
15 2 O S _ 5[] mest pa-c 5, F-pm SAAND F o
e o : y oorashs b OEST
PR ) | —— | I ,J. é{‘ 5/\ pory
sofpe L puwk sA L& 17 Lo
=N - K “ x i
— 3 [l Mic 55 F-m$AAD
20 Ly il Bl [ |
i | Ager re fusel 20, -X4 A
BLOWSFT _ DENSITY _ BLOWS/FT CONSISTANCY & SAMPLEID [ WELL DESCRIPTION
0-4 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON 'FST:CKUP -
5-10 LOOSE 34 SOFT HP  HYDROPUNCH {TOP SAND =
11-20 FIRM 5.8 FIRM UD  UNDISTURBED TUBE  |TOP BENT. =
2130 VERY FIRM 9.15 STIFF G GRAB ISCREEN =
. 31-50 DENSE L1630 VERY STIFF c COMPOSITE |SCREEN LENGTH =
51+ VERY DENSE 31-50 HARD B BAG |END CAP =

| 51+ VERY HARD NR NO RECOVERY |WELL TD =




TEST BORING REPORT BORING NO. M\ - 6 A
PROJECT: Clevtlanq_ggnmin:r LF - Shelby, NC . A ) )
CLIENT:  HHNT - - ) BLE JOBNO.  J99-1307-04
CONTRACTOR: AE Drilling - K PAGE NO. B a0 [
EQUIPMENT USED: CME 75 ATV LOCATION:
~ GROUND WATER DEPTH TO: AIR ROTARY ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF ~ CASING _SAMPLER _HAMMER [DATESTART: s5/2 4ot
COMP | bag | CASING | HOLE [TYPE CMgp — | Kamner |DATEFINISH: 5 /24 for
= | o 7,0 SIZE ID/OD lood| — 6“0 D |DRILLER: evim
Lt P i a0 R HAMMER WT XXX XXX XXX  |PREPARED BY: M. Preddy
| HAMMER FALL XXX XXX XXX
DEPTH DRILL SAMPLE
N RATE TIME | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET FT;/M;"U N
) [ Temporary Steel Casieg ]
ol I ced 4o 7.0 ]
I——— &
— - = -
| 4
220 5 fdf. SPT baf'a‘\:j FO/ f‘_ -
¢
10 - R-=1 S~ |_ [.“H_o(a O-2o0 -
Q7
222 L -
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5 R-2 | Sm | i
22¢C [ | A T
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S A
20 l ' 7 £F 3 - e, — -
g% [ Gre Fom grawed  biotibe b 0=
I 1 Coely. 1 i gises ey 2]
[.28 =~ 6’4 i € SPG// g earte G 2 Fd lex 1=
™ (AEYERN : . b
277 AR 2 |
| 279 Pt E PLR 54 broew mbisk mit 50 FopSAND| 1 T
30 'n | | 8-S |[Geeirf|  Grey GNEISS 9 <=
S Pl | PR SA  browem wet pic ST FTmEAND =
249 - s s
255 G—ra7 (7=~ 9{;.‘H¢J t';,\bfi*c/ l x
S L - | Cmeiss P Ugper, gtz Crnerss ~| -
O Q I -
304 !
40 I l Boring  Termmated at 3723/ 4——64‘—"
s |~ tads T
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID D WELL DESCRIPTION
0-4 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON STICKUP =
510 LOOSE 34 SOFT HP  HYDROPUNCH TOPSAND = 20,0
11-20 FIRM 58 FIRM UD  UNDISTURBED TUBE  |TOPBENT.= 17,0
21-30 VERY FIRM 9-15 STIFF G  GRAB SCREEN= 2,0 - 37,0
31-50 DENSE 16-30 VERY STIFF C  COMPOSITE SCREEN LENGTH= ) §
Si+ VERY DENSE 31-50 HARD B BAG ENDCAP= o, 3
51+ VERY HARD | _NR__ NORECOVERY WELLTD= 37, 3
3
| by DST Shur Plag ¥8“chys 45,3
o}
DSE Sa~d 8.
4 b coiad 37 3

17.0

20.0
z22.0

320
303




. TEST BORING REPORT BORING NO. Miu-T7A
PROJECT:  Cleveland Container LF - Shelby, NC — -
CLIENT:  HHNT D - BLEJOBNO.  J01-1307-09
CONTRACTOR: Superior Drilling, Inc. - PAGE NO. 1 of &
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER | DEPTH TO: CORE  |ELEVATION:
DATE HRSAFT | WATER | BOT.OF | BOT.OF | B CASING  SAMPLER  BARREL |DATESTART: 3 /7/0]
| comp bl CASING | HOLE |TYPE | Hsa | & 7 — |pateFNISH:_3/7/0)
L s I wgr SIZE ID/OD ' B'%%p 2 pD —  |DRILLER: € cox
i 24 | 28,5 | HAMMER WT | XXX 1401b | XXX [PREPAREDBY: M, Predd s
; HAMMER FALL | XXX 30" XXX
DEPTH CASING | SAMPLER | SAMPLE
N BLOWS BLOWS | NUMBER uscs FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PERG" ol i ' o
e pve tepsol) \
| > — ) 3
TP == TR VR BRI P :
l. J 4 F.L-.-Jz <0 £t Ay ~fe g.‘:)u\..p\
| N ——— i_ _ ——— - =
| iy 5 : : . o )
8 :.___(L S.2 ML F. i f;f sl pmsise M
5 - 4 L = Say 5 27 o~
i : g
I = loove br 52," Asigt VLo Mms
LA 5 S-3 S 3 i
o a
s g2 £-m  SAAD
. T 4__ i [; -3 I
" g 4 $4 | Sm [o5sc a5 ghoue ¢ |
g - -\. < L
N
A ] - i
5 I .5 f/"‘l /: L e &S o Da It
15 I - A ) d
[ — — | B ; ‘ L‘ 3
- - - Ir) I
——_ | 1Y
—3T ] s6 |Sm [ Frem 85 <
20 13 e | | i -
r !
BLOWS/FT  DENSITY | BLOWSFT  CONSISTANCY | ~~~ SAMPLEID ] WELL DESCRIPTION
0-4 VERY LOOSE 0-2 VERY SOFT | ss SPLIT SPOON !sncxur -
5-10 LOOSE 3.4 SOFT | HP  HYDROPUNCH TOPSAND= 2 9. 4-
11-20 FIRM 58 FIRM |  UD  UNDISTURBED TUBE  |TOP BENT, =
21-30 VERY FIRM 9:15 STIFF G GRAB SCREEN=22,6— 37.4
. 31-50 DENSE 16-30 VERY STIFF c COMPOSITE |SCREEN LENGTH= /5§
s1+ VERY DENSE 31-50 HARD B BAG [ENDCAP= 2.3
51+ VERY HARD | NR  NORECOVERY |weLLTD= 37.9

40.3




. TEST BORING REPORT BORING NO. pals-"7A

Cleveland Container LF - Shelby, NC J01-1307-09|PAGE 2 OF &
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS ' BLOWS | NUMBER Uscs FIELD CLASSIFICATION AND REMARKS WELL
_FEET PERFT  PERG" | L - i il =g
i ! 20,4
| AR < )
R
i — 22,6
-4 — — —— —_— — S— =TT e —— — = -
— 3 = 3 Eoeon br Nois?t Ve Moc = -
| 5 7 | S-7 5"" -
25 R - I = 5 Ferr S AAND -] <
‘! | RS =%
! | i
_— | —_—— __t‘— — —_ —_— e — e =, e ! = 5
| | —
il 2078 i ] i L = i
el . | ’ =
7 ! = Foroe~ é r Cim ¥ . bt ) -
g | s8 -
30 by 7 | $: £ uAaD by
| =} e —
!__ ——inl
| - 41
T r =
73 $9 | Sm | Firm os cbove o S
3 £ ) =
L3 —
P! DE——— i R L
! st
| ‘
. » - za 376
NONEY re_— ' : . N
S-10 gcf:‘“) T‘?fﬂ-_"va_,""ccl G.."f‘ i
. - 1
4 | €« 8A —
[ =tief] - iy ) Ko g
- = | 3 7¢ q
= ol ! | L
|
3 S-11
45 ey | [ =
|
_BLOWSFT DENSITY. | BLOWSET CONSISTANCY | SAMPLEID ! DNERENA TR
04 VERY LOOSE o2 VERY SOFT sS SPLIT SPOON SAND= 2 bao ¢
5-10 LOOSE | 34 SOFT HP  HYDROPUNCH _ E
1120 FIRM 5-8 FIRM UD  UNDISTURBED TUBE  BENTONITE= | &
21-30 VERY FIRM 9-15 STIFF - G GRAB hele p!...s 3
31-50 DENSE 16-30 VERY STIFF c COMPOSITE GROUT = y o
51+ VERY DENSE 31-50 HARD Z B BAG WELLO.D.= 2. #

51+ VERY HARD NR NO RECOVERY WELL TYPE = P Ve




APPENDIX D

. Soil Test Boring Logs and Monitoring Well Installation Records




KEY TO SOIL CLASSIFICATIONS AND CONSISTENCY DESCRIPTIONS

BUNNELL-LAMMONS ENGINEERING, INC.
GREENVILLE, SOUTH CAROLINA

2 s — .
Penetration Resistance Relat!ve Particle Size Identification
Blows per Foot Density
SANDS Boulder: Greater than 300 mm
Cobble: 75 to 300 mm
Oto4 Very Loose Gravel:
5t0 10 Loose Coarse - 19to 75 mm
11to 20 Firm Fine - 4.75 to 19 mm
211030 Very Firm Sand:
31to 50 Dense Coarse - 2 to 4.75 mm
over 50 Very Dense Medium - 0.425 to 2 mm
Fine - 0.075 to 0.425 mm
Silt & Clay: Less than 0.075 mm

Penetration Resistance* Consistency

Blows per Foot

SILTS and CLAYS
Oto2 Very Soft
3to4 Soft
508 Firm
9to 15 Stiff
16 to 30 Very Stiff
31t0 50 Hard
over 50 Very Hard
*ASTM D 1586

KEY TO DRILLING SYMBOLS

l Groundwater Table at Time of Drilling

. % Split Spoon Sample iy

l Air-hammer drilling run ‘é Groundwater Table 24 Hours after Completion of Drilling

KEY TO SOIL CLASSIFICATIONS

Gneiss

Silty Sand

Sandy Silt

Silty Clay

. Partially Weathered Rock




EBLE. GROUND WATER MONITORING WELL NO. MW-1B
PROJECT: Cleveland Container Landfill PROJECT NO.: J01-1307-09
BUNNELL-LAMMONS CLIENT: HHNT DATE START: 3-8-01 END: 3-8-01
ENGINEERING, INC. LOCATION:  Shelby, North Carolina ELEVATION: 780.35
. GEOTECHNICAL AND ENVIRONMENTAL DRILLER: Superior Drilling, Inc., F. Cox LOGGED BY: MSP
CONSULTANTS DRILLING METHOD: Hollow stem auger
DEPTH TO - WATER> INITIAL: /. 50.5  AFTER24HOURS: ¥ 50.0  CAVING>TZE
|
LL|
ELEVATION/ soiL |+ STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) CEREREAION TYPE % BLOWS/FOOT o DETAILS
3 2 5 10 20 30 4050 70 90
780 No topsoil T T S O Wl N Stl_JRkFACE COMPLETION |
[, | Stiff to very stiff, TP e e s I N stick-up
"2 | reddish-brown and X L e R A % Northing = 536,869.32' 1
I i i L e [k (o i ki il i s i Easting = 1,252,622.31' 1
[, | Yellowish-brown, slightly v [ TSN TN S P e % Top of PVC elev. =783.13' -
moist, micaceous, slightly X 28 R . Ground elev. = 780.35'
775" clayey, fine sandy SILT - S e e T Ty T §’ =
-6 (residuum) é 8
E X Al e ek, i e e i > 0
- 8 § 1
[ R R - I R Q i
77010 | PARTIALLY WEATHERED il ST AT Tk R b -
- ROCK which sampled as e T e R 4
- 12 | yellowish-brown, slightly T e ]
: moist, micaceous, silty, i e s TR i
- 14 | \fine SAND M o b S i
- Dense, brown, gray and % ___i__:_“:__:_:___:_!__:_ e é ]
76571 L | white, slightly moist, T i Sl e s B0 N B 1S } §’ |
i \micaceous’. silty, fineto | -1 | Co¥ bk b Y 4 4 |
medium SAND Ty i A S
" 18 | Dense to firm,dark = [laH [0 i : L % % Neat cement, 0 to 36.6 feet |
i reddish-brown and a5 TR TR '.: A L0 & |
76020 yellowish-brown, slightly T e AT ‘:' -'.- : - Q ]
i moist, very micaceous, B T R
22 | silty, fine to medium SAND l
- 24 BaT & r1.r11% % -
'11'55—_26 IR = o B R % % '
| ,g | Firm, gray and light gray, oS S Z
slightly moist, micaceous, - ' ; : " 4 é d
i silty, fine to medium SAND X """ §' §
o =l e FEA "™ bR K -
- 32 - e = e S § % E
g Firm, dark brown, slightly ki I R T SO 4 § |
e moist, very micaceous, k) B 8 I : R EEEEE Q |
34 | silty, fine to medium SAND X A IR EEENEEE § 4l
745 el < i e (e S
- 36 5 7 I oS R e e T o b | 4 1
| 45 | Loose, light gray and RS A |
- yellowlsh-brown, siightly R R e 8 S Bentonite seal, 36.6 to 41.8
moist, micaceous, fine to 7 ¥ s . R - faet ¥
740- %% | medium SAND =S P RS S e e _
L 42 st da bl do L L LA ST PN |
| Stiff, yellowish-brown, AR ENEEETL o s |
L e moist, clayey, fine sandy [ 4 6§ g 4 ¢ 8ory &l ] |
8 (% | st X 13 e oo ®ove oo s JINEE
I oo rTaTaTernererenm Rt ]| Filter pack, sand 41.8 to 59.3
‘ - 46 R e et i i | = W I ]
| 45 | Firm to very firm, IR R R | 4 = |
8 l grayish-brown, moist, very 1 SRR R |
z y Mmicaceous, silty, fine to g8 o s [ e e |
E GROUND WATER MONITORING WELL NO. MW-1B
@ Sheet 1 of 2




BLE. GROUND WATER MONITORING WELL NO. MW-1B

PROJECT: Cleveland Container Landfill PROJECT NO.: J01-1307-09

BWNELme CLIENT: HHNT DATE START: 3-8-01 END: 3-8-01
LOCATION: Shelby, North Carolina ELEVATION: 780.35
® ,

GEOTECHNICAL AND ENVIRONMENTAL DRILLER: Superior Drilling, Inc., F. Cox LOGGED BY: MSP
CONSULTANTS DRILLING METHOD: Hollow stem auger
DEPTH TO - WATER> INITIAL: ¥ 505  AFTER24HOURS: ¥ _ 500  CAVING>ZZZX

el
LU
ELEVATION/ SessHiTioN soiL [ STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 3 BLOWS/FOOT DETAILS
-l & 2 5 10 20 30 4050 70 90
730 ¥ medium SAND R
R R O B T T T S A R Ol .010-inch slotted Schedule 40
B | (= Pt i3 I (N ch PSS SIS S A PVC well screen, 44 to 59 feet |
[ v S A N L W B 8 R ]
= -Xz-" G b MRS
7251 ] e I R i of N
" 56 : :
:53 PARTIALLY WEATHERED foor e vy N iR |
I ROCK which sampled as —— R ER
gray and yellowish-brown, T My C Vo owmad Pipe cap
720 89 | |moist, micaceous, silty, o R % Ve b ]
¥ fine to medium SAND et it B i St i ol Total well depth, 59.3 feet .
- 62 | Auger refusal at 59.3 feet. FE e T T i Borehole diameter, 1
- Ground water encountered ST L e e o i b 8.25-Inches 1

64 | at 50.5 feet at time of R e :
. drilling and at 50.0 feet B a It b R b o Well diameter, 2.0-inches
- 66 | after 24 hours.

70 SR T O N S N P R N (B |
710 i I N R R R T EAF T
:
)

3 N (A 1 S I o e T e e S i el 1

- 74 4

705 [ e e Tt 3 o

- 76 i b J

- 78 R R L L T e ]

IR R i

- 82 boaabtadadul c el hdegat k

- 84 e L_:..'_L__:_'_'.,.;.;:_J. |

695 R i i i - k- ]

- 86 T R (EPaiy o TRy Sk TSNPy ERNR S TS T It (7R ]

- 88 !

- .

690 90 D e e =

- 92 i

g i 5

685" T .

- 96 '

g - 98 b S R e !

§ i RN 7

o GROUND WATER MONITORING WELL NO. MW-1B
o

o} Sheet 2 of 2




BBLE. GROUND WATER MONITORING WELL NO. MW-1C
PROJECT: _ Cleveland Container Landfill PROJECT NO.:  J01-1307-09
BUNNELL-LAMMONS CLIENT: HHNT DATE START: 5-25-01 END: 5-25-01
MNEERNG' lNc_ LOCATION: Shelby, North Carolina ELEVATION: 777.98
. GEOTECHMICAL AND ENVIRONMENTAL DRILLER: A E Drilling, Inc., Kevin LOGGED BY:  MSP
CONSULTANTS DRILLING METHOD: Air hammer
DEPTH TO -WATER> INITIAL: ¥ 63.0 AFTER24 HOURS: ¥ 4853 CAVING>ZZE
LLl|
ELEVATION/ SOIL—[‘Z STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIFTION TYPE % BLOWS/FOOT . DETAILS
I 2 5 10 20 30 4050 70 90
I Tempcrary steel casing set [ _' ; '_ ) _'_ ) : _" 0 _: s NOENG Sl:IRFACE COMPLETION
|, | to7 feet [T e | L \% % stick-up
No topsoil R e e ) Northing = 536,866.10
i , | Stiff to very stiff, e A i S i i Bl % % $:;‘39p;;-§f3fg°?-gg i
reddish-brown and ST e e | § Ground elev. = 777.98'
= yellowish-brown, slightly i e e S A el e i
-6 | moist, micaceous, slightly e At e it e 2 §
i clayey, fine sandy SILT - Q %
770+ 8 | (residuum) > %
—10 | PARTIALLY WEATHERED R-1 —r g -
a ROCK which sampled as - S L e ‘Q
- 12 | yellowish-brown, slightly L N - - - “hede §,
765+ moist, micaceous, silty, SVl | . . dotadeote Lot 4
L 14 fineSAND [Pl Lol ool Lol e
I Dense, brown, gray and ) [N 0 S O IR o B 5 5 <
| g | White, slightly moist, |l " | 0 TR o
i micaceous, silty, fine to Loov (RO RS
_— \medium SAND j T §,
i Dense to firm, dark [ i R 4
reddish-brown and o 01 & WA K | > |
20 | yellowish-brown, slightly S L] Cae 4
i moist, very micaceous, [l [T T e > §,
" 22 | silty, fine to medium SAND [} g@ oot oToT = e 4 4
s | B bk R R T FaeAr g % §
7 U N i it ok (N S S S delgats sha bt Lo
- e TN K 9
- 26 R R r e
L m ‘. - d s AL
750+ 28 F|rm' gray and |ight gray, || ® | :_ [t JI J' ] Neat cement, 0 to 58 feet
i slightly moist, micaceous, = O e W ORI et
silty, fine to medium SAND T N S i N R §'
—30 R-5 —.“.I‘g =1
745 [ Firm, dark brown, slightly T e LA & %
I moist, very micaceous, Covn VW9 4
3 1 silty, fine to medium SAND I : e >
= g fom stk adotobaus sid T L
Radl I 0t 7)) I it A e e !"'.".'.‘1'§ 4
740 33 | LOOSe, light gray and A e s %
[ ** | yellowish-brown, slightly W S e S i D
moist, micaceous, fine to R 4 A
40 | medium SAND R-7_"!"."'“.'T."“!“.".“':".'.”.'% %
35| " | ST, yellowish-brown, o
" & moist, clayey, fine sandy TR :___;_:__:_@ ‘Q
g SILT [y R >
L i I i bt Ay T T Tl e et e e Y i é _
Q [‘L..... IR s TR
_: Firm to very firm, 1.:T """ :':"._"1_
By %0 _48 grayish-brown, moist, very TR N e ) % %
E micaceous, silty, fine to s e [ e NN
= GROUND WATER MONITORING WELL NO. MW-1C
8 Sheet 1 of 2




EBLE. GROUND WATER MONITORING WELL NO. MW-1C
PROJECT: Cleveland Container Landfill PROJECT NO.:  J01-1307-09
MNELLFLAMHQNS CLIENT: HHNT DATE START: 5-25-01 END: 5-25-01
ENGINEERING, INC. LOCATION: _Shelby, North Carolina ELEVATION: 777.98
GeOTECHNMCAL AND ENVIRONMENTAL DRILLER: A E Drilling, Inc., Kevin LOGGED BY: __ MSP
COMNSULTANTS DRILLING METHOD: Air hammer
DEPTH TO - WATER> INITIAL: ¥ 63.0  AFTER24HOURS: ¥ 4853  CAVING>TZX
W
- STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
%L:?’Yr?i‘r:grﬂ; DESCRIFTION TYPE % BLOWS/FOOT DETAILS
2 5 10 20 30 4050 70 90
| medium SAND R9 §
- 52 = r 1I r - é é
725+ L s .- y »
s [ K K
"l INEN i
— R-1o e = =le = b o da- -JI - - % %
s | F{ER 0 O F---e-s--- R SO (WSS o v B \I‘ \I‘ 4
720~} 58 PARTIALLY WEATHERED Z j
ROCK which sampled as [ 0 5 Fom S m i b 1
i gray and yellowish-brown, i ; 5 )
60 moist, micaceous, silty, R-11 [ TR . = Bentonite seal, 58 to 63.5 feet |
i fine to medium SAND i i v 0
- 62 | Gray, fine to medium r P TR i
5T grained =====Z00RPE I Lododobo bt 4o
- 64 | [biotite-feldspar-quartz RSB o doid o dm sl n ool e S 1
- GNEISS R1Z—--"-F-- R e RSt R 1] .
[ 66 PARTIALLY WEATHERED S i B | Filter pack, sand 63.5 to 76
L ROCK which sampledas JRSQN F----- SR , B feet
710-+ 68 | |[brown, moist, micaceous, L Rt s P =
1 ilty, fine to medium SAND b Sihn b 1 |=}
. 70 ray GNEISS 3 — Lodod-t P R = .
i PARTIALLY WEATHERED | it © [ ....--.-.- o R Vi B O 1--2-|. & . | .010-inch slotted Schedule 40
- 72 ROCK which sampled as RSN S [P NP O P e e 0 L —.| PVC well screen, 65.7to 75.7 -
705 brown, moist, micaceous, (s | | | | . . . e I =R |
ilty, fine to medium SAND |IReZS | 0 0 P . ¥l S | 2 =1
74 ||iGray GNEISS sicagl i BN = i
i PARTIALLY WEATHERED | KX T e s = y ]
76 IROCK which sampled as I * v ¥ Pipe cap 1
i brown, moist, micaceous, i : P ;
700+ 78 | [isilty, fine to medium SAND i dobesenb et g Tota) well dapt, 76 fusf
i HGray GNEISS el L A WL b S e S Borehole diameter, 6-inches
80 | |PARTIALLY WEATHERED o PR Well diameter, 2.0-inches 4
- ROCK which sampledas || || F-----F--
. g2 | |brown, moist, micaceous, || || @ F----- LN JRLLIR R R 3 (o izl ]
695+ ilty, fine to medium SAND T T W = 9 % 4
| g4 | (Gray GNEISS L N e ik sk i
B Boring terminated at 76 L Fim i il o b il M 2 sid .
| g¢ | feet. Groundwater | || L . oY b iz . J
! encountered at 63 feet at | B W g oA i J
690 88 time of drilling. Soil | (| [ | | . - ¢ 43 A
descriptions from0to57 | || [ | | R L i
'_90 feet are from MW-1B. I A i
- 92 - : (RS . E.. = 4: [ e
6851 1
5 - 94
2 B _
‘ g6
8| €80 o8 E ren Vo R |
g [ BN RRREE
f GROUND WATER MONITORING WELL NO. MW-1C
8 Sheet 2 of 2




EBLE. GROUND WATER MONITORING WELL NO. MW-6A
PROJECT: Cleveland Container Landfill PROJECT NO.: J01-1307-09
BUNNELL-LAMMONS CLIENT: HHNT DATE START: 5-24-01 END: 5-24-01
ENGINEERING, INC. LOCATION: _Shelby, North Carolina ELEVATION: 634.58
. GEOTECHNICAL AND ENVIRONMENTAL DRILLER: A E Drilling, Inc., Kevin LOGGED BY: MSP
w‘ DRILLING METHOD: Air hammer
DEPTH TO -WATER> INITIAL: ¥ 270 AFTER24HOURS: ¥ 2515  CAVING>TZZ
el
L
ELEVATION/ soiL | STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESGRIPTION TYPE % BLOWS/FOOT I_I DETAILS
K 2 5 10 20 30 4050 70 90 1 ‘ :
Temporary steel casing set B C . o o o | R4 SUREACE COMPLETION
i v, e Sl St it B R stick-up
to 7 feet X SRR SRR IR |
"2 | No topsoil N Y R NS Northing = 534,710.93'
- ; : Easting = 1,253,114.90'
4 Dens';’ Gati gray:and I'ﬁ:‘t s ! R e %4 Top of PVC elev. = 637.16'
630 qray, s "‘!'caceous' SinY, KSR 7 AL I N o \N Ground elev. = 634.58" Jl
B fine to medium SAND - : i e e %
- 6 residuum) £ 7 I b i e S T x‘ 1
- Loose, dark gray and o Bl X LAN et h s it e T :\; 1
-8 | brown, slightly moist, very [ | | | | B vl S e R R R e \4 ]
- micaceous, silty, fine to e R i X - . T ‘\é Neat cement, 0 to 17 feet g
625 40 | medium SAND % A [ N Sodalk e \\" -
L x L fadadiad P
- 12 L st s é
f Very firm, dark grayand [ | [} | | b3 ha ko 40 L y;
light gray, slightly moist, Ry Bt RN \i
620 * | micaceous, silty, fine to I TR IR | K
medium SAND BT T R ‘\{‘
%8 : %
:15 PARTIALLY WEATHERED BRRIEREIEE R ]
L ROCK which sampled as 2 ol IO (R RS P (PR Bentonite seal, 17 to 20 feet
615— dark gray and brown, |
20 '\:lightly moist, micaceous, i
1 ilty, fine to medium SAND R-3
- 22 | Gray, fine to medium ll i
i grained biotite, feldspar, " | Filter pack, sand 20 to 37.3
it 24 | quartz GNEISS; dry 2| feet
s R4 = 7
- 26 - Pty =
,s | PARTIALLY WEATHERED I R : = ]
| ROCK whichsampledas [ W | . . . ' . . ... = |
605 — brown, moist, micaceous, RS | =3 010-inch slotted Schedule 40
30 N\silty, fine to medium SAND PVC well screen, 22 to 37 feet |
- \Gray GNEISS
- 32 || PARTIALLY WEATHERED ’
§ ROCK which sampled as i
soid 34 | |brown, wet, micaceous,
- ilty, fine to medium SAND n
- 36 | Gray, fine to medium :
| grained biotite, feldspar, \ e
| .e [\quartz GNEISS Ripeme
E Boring terminated at 37.3 Total well depth, 37.3 feet

595 4o | feet. Ground water
encountered at 27.0 feet at
time of drilling and at 25.25
feet after 24 hours.

Borehole diameter, 6-inches -
Well diameter, 2.0-inches E

-
s
590 .
=

585

GROUND WATER MONITORING WELL NO. MW-6A
Sheet 1 ‘of 1
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GROUND WATER MONITORING WELL NO. MW-7A
Sheet 1 of 1

EBLE. GROUND WATER MONITORING WELL NO. MW-7A
PROJECT: _ Cleveland Container Landfill PROJECT NO.: _ J01-1307-09
BUNNELL-LAMMONS | CUENT: HHNT DATE START: _3-7-01 END: _3-7-01
ENGINEERING, INC. LOCATION: _Shelby, North Carolina ELEVATION: _ 656.06
. GEOTECHNICALAND ENVIRONMENTAL DRILLER: Superior Drilling, Inc., F. Cox LOGGED BY: MSP
CONSULTANTS DRILLING METHOD: Hollow stem auger
DEPTHTO -WATER> INITIAL: . 26 AFTER24HOURS: ¥ 285  CAVING>TZX
i
ELEVATION/ solL |3 STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) RGO TYPE [ BLOWS/FOOT DETAILS
[ 2 5 10 20 30 40 50 70
No topsoil v/ e LB RN . SURFACE COMPLETION
555_" e et ey =i Vit e e i i Sl suck-up §
|, | Firm, reddish-brown, X SR R | > ]
moist, micaceous, fine 74 IR s R A R SRR Northing = 534,873.11"
i - o2 s s e s s pe e AR | Easting = 1,252,609.96' 1
sandy, silty CLAY - T A »,; asting = 1,£94,009. :
- 4 (reslduum} T T e N \]‘ Top of PVC elev. = 658.76 B
| - . . 8 RSB R RS R Ground elev. = 656.06"
Firm, brown, slightly moist, e T S T B - T y/f
650 6 Nmicaceous, fine sandy SILT /-7 71~ Gl i vk e CErnT "\\’4 1
- Loose to firm, brown, x [ SERERSEL Loio et ba g % 1
-8 | slightly moist, very e o it R S o R iy e s Neat cement, 0 to 16.3 feet
- micaceous, silty, fine to R0 S I X T g b e 4 -
|10 | medium SAND i O N O §\f 4
oas-{ TH| PR -
- 12 o T e e is |
= R T L e e . e ) V e
- 14 0
- " _'_.__.n____l_l _____ i R G 1o ‘é _
' f Al Tamk 1 : ' : : \J‘
6401 16 e Rl |\ ]
- 18 T ,ﬂrwr J
i A ol e e S SRR SR Bentonite seal, 16.3 to 20.4 -
13 |. ' [ i faet
—20 R il e R R o T i
635 o et e B S i i
i i [ Firm, brown, moist, very [ | | T Ay A e Filter pack, sand 20.4 to 37.9 |
# micaceous, silty, fine to s X 15 DESES ) R feet d
 medium SAND I TR L )
630 26 e i
0 d Firm, brown, wet, very 2 | I R :
i h 4 micaceous, silty, fine to AT T W N B
medium SAND e Rt X T T Cou _ .010-inch slotted Schedule 40
—30 i it o —oocroatitronTToorsaeac|| = | PVC well screen, 22.6 t0 37.6
625t R A e e (R= :
L 32 sl shattadaboab ol bt ]
L 34 X L I e A R e e s J
= o4 gk ORI (O AP SR -
620 36 el s E S e R 1
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APPENDIX E
Soils Laboratory Test Procedures and Results

Particle Size Distribution

The distribution of soils coarser than the No. 200 (75-um) sieve is determined by passing a
representative specimen through a standard set of nested sieves. The weight of material retained
on each sieve is determined and the percentage retained (or passing) is calculated. A specimen
may be washed through only the No. 200 sieve, if the full range of particle sizes is not required.
The percentage of material passing the No. 200 sieve is reported. The distribution of materials
finer than No. 200 sieve is determined by use of the Hydrometer. The particle sizes and
distribution are computed from the time rate of settlement of the different size particles while
suspended in water. These tests are performed in accordance with ASTM D 421, D 422, and D
1140.
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SOIL MOISTURE AND GROUND WATER

o 100

EXPLANATION

5
Line of equal specific yield
Interval 1 and 5 percent

Particle size (mm)
Sand 2-0.0625
Silt 0.0625-0.004
Clay <0.004

Silt size (percent)

FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the rﬁ“'
lation between particle size and specific yield. Source: A.l. johnson, U.S. Geological Survey

Water-Supply Paper 1662-D, 1967.
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APPENDIX F
Monitoring Well Installation Procedures

Type II ground-water monitoring wells consisted of 2-inch polyvinyl chloride (PVC) Schedule 40
casing with flush-threaded joints installed in a 8.25-inch nominal diameter augered borehole or a
6-inch nominal diameter air-hammered borehole. The bottom 10 to 15-foot section of each well
was a manufactured well screen with 0.01-inch wide machined slots. Washed sand backfill was
placed around the outside of the pipe to at least 2 feet above the top of the well screen. The sand
backfill is used to stabilize the formation and to help yield a less turbid ground-water sample. A
bentonite seal was installed on top of the sand backfill to seal the monitoring well at the desired
level. The boreholes were grouted with a cement/bentonite grout to the ground surface. A PVC
cap and a lockable 4-inch protective steel cover were placed over each well. A sloped concrete
pad was put at the base of each well. Monitoring well construction records are attached in
Appendix D.
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APPENDIX G
Slug Test Procedures and Results

Slug tests were performed in the field on the wells to estimate the average hydraulic conductivity
of the water table aquifer. Hydraulic conductivity is a constant of proportionality relating to the
ease with which a fluid passes through a porous medium. These data were used to estimate the
ground-water flow velocities of ground-water beneath the site. The field procedure was as
follows:

. Measure the static ground-water elevation in the well to be tested;

. Affect an instantaneous change to the static water level in the well by
removing a known volume of water; and

. Measure the rate at which the water level recovers to its original level.

The resulting slug test data (time versus water level) was reduced and hydraulic conductivity
values were calculated using the Bouwer and Rice Method for partially penetrating wells in
unconfined aquifers or the Cooper, et al. Method for wells in confined aquifers.




‘ MW.-1B Rising Head Slug Data: 3/27/01 Bouwer and Rice Graph
Cleveland Container Shelby, North Carolina MW-1B
1.

Bouwer and Rice parameter C = 1.857
In(Re/Rw) = 2.443024e+000

Analysis starts at time 33. seconds

Analysis ends at time 24. minutes

80 Measurements analyzed from 113 to 192

o
o

Head Ratio (Ht/Ho)

7} Hydrautic Conductivity = 1.209e-004 cm/sec ~
- Transmissivity = 3.29e-006 m2/sec ~ ¢
1 L) 1 H

o 5 10 15 20
Adjusted Time (minutes)

Project Number J01-1307-09 for HHNT Ho s 6.229 feet at 0.6 seconds
Analysis by Bunnell-Lammons Engineering, Inc.
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. MW-1B Rising Head Slug Data:

Site Name: Cleveland Container
Location: Shelby, North Carolina
Test Date: B 3/27/01

Client: HHNT

Project Number: J01-1307-09

Import File: C:\Public\Projects\Cleveland Container\Revised Data\MW-1B.txt
Well Label: MW-1B

Aquifer Thickness: 8.93 feet

Screen Length: 8.93 feet

Casing Radius: 8.33e-002 feet
Effective Radius: 0.344 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 8.93 feet

Anisotropy Ratio: 1.

Time Adjustment: 0.6 Seconds

Test starts with trial 2

There are 192 time and drawdown measurements
Maximum head is 6.229 feet

Minimum head is 0. feet

Trial Time Adjusted Time Drawdown Head Head Ratio
{minutes) (minutes) (feet) (feet)
1 © 3.3e-003 -6.7e-003 1.497 1.497 0.2403
2 6.6e-003 -3.4e-003 1.852 1.852 0.2973
3 1.e-002 0. 6.229 6.229 1.
4  1.33e-002 3.3e-003 1.266 1.266 0.2032
. 5 1.66e-002 6.6e-003 3.594 3.594 0.577
6 2.e-002 1.e-002 3.673 3.673 0.5897
7 2.33e-002 1.33e-002 3.562 3.562 0.5718
8 2.66e-002 1.66e-002 3.486 3.486 0.5596
9 3.e-002 2.e-002 3.473 3.473 0.5576
10 3.33e-002 2.33e-002 3.381 3.381 0.5428
11 3.66e-002 -  2.66e-002 3.331 3.331 0.5348
12 4.e-002 3.e-002 3.28 3.28 0.5266
13 4.33e-002 3.33e-002 3.245 3.245 0.521
14 4.66e-002 3.66e-002 3.197 3.197 0.5132
15 5.e-002 4.e-002 3.166 3.166 0.5083
16 5.33e-002 4.33e-002 3.099 3.099 0.4975
17 5.66e-002 4.66e-002 3.033 3.033 0.4869
18 6.e-002 5.e-002 3.007 3.007 0.4827
19 6.33e-002 5.33e-002 2.966 2.966 0.4762
20 6.66e-002 5.66e-002 2.912 2.912 0.4675
21 7.e-002 6.e-002 2.89 2.89 0.464
22 7.33e-002 6.33e-002 2.845 2.845 0.4567
23 7.66e-002 6.66e-002 2.795 2.795 0.4487
24 8.e-002 7.e-002 2.731 2.731 0.4384
25 8.33e-002 7.33e-002 2.699 2.699 0.4333
26 8.66e-002 7.66e-002 2.661 2.661 0.4272
27 9.e-002 8.e-002 2.611 2.611 0.4192
28 9.33e-002 8.33e-002 2.588 2.588 0.4155
29 9.66e-002 8.66e-002 2.538 2.538 0.4074
30 0.1 9.e-002 2.493 2.493 0.4002
31 0.1033 9.33e-002 2.439 2.439 0.3916
. 32 0.1066 9.66e-002 2.411 2.411 0.3871
33 0.11 0.1 2.366 2.366 0.3798
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

0.1133
0.1166
0.12

0.1233

0.1266

0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.19

- 0.1933

0.1966
0.2

- 0.2033

0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26

-0.2633

0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3

0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29

2322
2.293
2.246
2.214
2173
2.132
2.09

2.065
2.03

1.989
1.948
1.941
1.894
1.849
1.799
1.78

1.754
1.722
1.707
1.691
1.637
1.596
1.551
1.557
1.519
1.491
1.504
1.469
1.431
1.38

1.392
1.373
1.367
1.348
1.342
1.304
1.31

1.266
1.256
1.262
1.24

1.237
1.231
1.228
1.212
1.196
1.174
1.174
1.161
1.164
1.142
1.161
1.148
1.142
1.132
1.116
1.107
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2.322
2.293
2.246
2.214
2.173
2.132
2.09

2.065
2.03

1.989
1.848
1.941
1.894
1.849
1.799
1.78

1.754
1.722
1.707
1.691
1.637
1.596
1.551
1.557
1.519
1.491
1.504
1.469
1.431
1.38

1.392
1.373
1.367
1.348
1.342
1.304
1.31

1.266
1.256
1.262
1.24

1.237
1.231
1.228
1.212
1.196
1.174
1.174
1.161
1.164
1.142
1.161
1.148
1.142
1.132
1.116
1.107

0.3728
0.3681
0.3606
0.3554
0.3489
0.3423
0.3355
0.3315
0.3259
0.3193
0.3127
0.3116
0.3041
0.2968
0.2888
0.2858
0.2816
0.2764
0.274
0.2715
0.2628
0.2562
0.249
0.25
0.2439
0.2394
0.2415
0.2358
0.2297
0.2215
0.2235
0.2204
0.2195
0.2164
0.2154
0.2093
0.2103
0.2032
0.2016
0.2026
0.1991
0.1986
0.1976
0.1971
0.1946
0.192
0.1885
0.1885
0.1864
0.1869
0.1833
0.1864
0.1843
0.1833
0.1817
0.1792
0.1777




91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

0.3033
0.3066
0.31

03133

0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.56333
0.55
0.5666

- 0.5833

0.6
0.6166

- 0.6333

0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
0.9666
0.9833

1.2
14
1.6
1.8

2.2
24

0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.34
0.3566
0.3733
0.39
0.4066
0.4233
0.44
0.4566
0.4733
0.49
0.5066
0.5233
0.54
0.5566
0.5733
0.59
0.6066
0.6233
0.64
0.6566
0.6733
0.69
0.7066
0.7233
0.74
0.7566
0.7733
0.79
0.8066
0.8233
0.84
0.8566
0.8733
0.89
0.9066
0.9233
0.94
0.9566
0.9733
0.99
1.19
1.39
1.59
1.79
1.99
219
2.39

1.097
1.104
1.1

1.094
1.088
1.085
1.116
1.107
1.082
1.066
1.053
1.034
1.024
1.012
1.002
0.993
0.983
0.974
0.967
0.958
0.951
0.945
0.939
0.929
0.923
0.917
0.91

0.904
0.898
0.891
0.885
0.878
0.872
0.869
0.863
0.856
0.853
0.847
0.844
0.84

0.834
0.831
0.825
0.825
0.818
0.815
0.812
0.809
0.806
0.802
0.764
0.742
0.723
0.704

- 0.685

0.669
0.653
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1.097
1.104
1.11

1.094
1.088
1.085
1.116
1.107
1.082
1.066
1.053
1.034
1.024
1.012
1.002
0.993
0.983
0.974
0.967
0.958
0.951
0.945
0.939
0.929
0.923
0.917
0.91

0.904
0.898
0.891
0.885
0.878
0.872
0.869
0.863
0.856
0.853
0.847
0.844
0.84

0.834
0.831
0.825
0.825
0.818
0.815
0.812
0.809
0.806
0.802
0.764
0.742
0.723
0.704
0.685
0.669
0.653

0.1761
0.1772
0.1782
0.1756
0.1747
0.1742
0.1792
0.1777
0.1737
0.1711
0.169
0.166
0.1644
0.1625
0.1609
0.1594
0.1578
0.1564
0.1552
0.1538
0.1527
0.1517
0.1507
0.1491
0.1482
0.1472
0.1461
0.1451
0.1442
0.143
0.1421
0.141
0.14
0.1395
0.1385
0.1374
0.1369
0.136
0.1355
0.1349
0.1339
0.1334
0.1324
0.1324
0.1313
0.1308
0.1304
0.1299
0.1294
0.1288
0.1227
0.1191
0.1161
0.113
0.11
0.1074
0.1048



148
149
150
151
152
153
154
156
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

2.6
2.8

3.2
34
3.6
3.8

4.2
44
4.6
4.8

5.2
54
5.6
5.8

6.2
6.4
6.6
6.8

7.2

.74

76
7.8

8.2
8.4
8.6
8.8

9.2
94
9.6
9.8
10.
12.
14.
16.
18.
20.
22.
24.

2.59
2.79
2.99
3.19
3.39
3.59
3.79
3.99
4.19
4.39
4.59
4.79
4.99
5.19
5.39
5.59
5.79
5.99
6.19
6.39
6.59
6.79
6.99
7.19
7.39
7.59
7.79
7.99
8.19
8.39
8.59
8.79
8.99
9.19
9.39
9.59
9.79
9.99
11.99
13.99
15.99
17.99
19.99
21.99
23.99

0.64
0.625
0.609
0.596
0.583
0.571
0.555
0.542
0.526
0.514
0.501
0.485
0.472
0.456
0.444
0.434
0.422
0.406
0.393
0.38
0.368
0.355
0.342
0.33
0.317
0.307
0.298
0.285
0.276
0.266
0.257
0.25
0.241
0.231
0.225
0.215
0.209
0.203
0.145
0.104
7.9e-002
6.e-002
5.e-002
4.1e-002
3.4e-002

0.64
0.625
0.609
0.596
0.583
0.571
0.555
0.542
0.526
0.514
0.501
0.485
0.472
0.456
0.444
0.434
0.422
0.406
0.393
0.38
0.368
0.355
0.342
0.33
0.317
0.307
0.298
0.285
0.276
0.266
0.257
0.25
0.241
0.231
0.225
0.215
0.209
0.203
0.145
0.104
7.9e-002
6.e-002
5.e-002
4.1e-002
3.4e-002

0.1027
0.1003
9.777e-002
9.568e-002
9.358e-002
9.167e-002
8.91e-002
8.701e-002
8.444e-002
8.252e-002
8.043e-002
7.786e-002
7.577e-002
7.321e-002
7.128e-002
6.967e-002
6.775e-002
6.518e-002
6.309e-002
6.1e-002
5.908e-002
5.699e-002
5.49e-002
5.298e-002
5.089e-002
4.929e-002
4.784e-002
4.575e-002
4.431e-002
4.27e-002
4.126e-002
4.013e-002
3.869e-002
3.708e-002
3.612e-002
3.452e-002
3.355e-002
3.259e-002
2.328e-002
1.67e-002
1.268e-002
9.632e-003
8.027e-003
6.582e-003
5.458e-003
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Falling Head Slug Test Data 7/2/01
Cleveland Container Shelby, North Carolina
1.

Bouwer and Rice Graph
MW-1C

|

)

Bouwer and Rice parameter C =2.25
In(Re/Rw) = 3.439903e+000

Analysis starts at time 15.6 seconds
Analysis ends at time 38. minutes

122 Measurements analyzed from 1 o 122

)
I
z 04 - }\
< ] ~
k] - LARN
g -
£ | o~
- [ 2 \.\
i R NY
.~ ~
< - ®
1.6-002] ™ - \q
7] Hydraulic Conductivity = 7.769¢-005 cm/sec 7
-} Transmissivity = 6.455e-006 m2/sec
1 L) 4 i i i ¥
0 5 10 15 20 25 30 35
Adjusted Time {(minutes)

Project Number J01-1307-09 for HHNT

Analysis by Bunnell-Lammons Engineering, Inc.

Ho is 3.63 feet at 15.6 seconds
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‘ Falling Head Slug Test Data

Site Name: Cleveland Container
Location: ) Shelby, North Carolina
Test Date: 7/2/01

Client: HHNT

Project Number: J01-1307-09

Import File: C:\Public\Projects\Cleveland Container\Revised Data\Slug Test Data 7-2-01\MW-1c.ixt
Well Label: MW-1C

Aquifer Thickness: 27.26 feet

Screen Length: 10. feet

Casing Radius: 8.3e-002 feet
Effective Radius: 0.25 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 27.26 feet

Anisotropy Ratio: 1.

Time Adjustment: 15.6 Seconds

Test starts with trial 0

There are 122 time and drawdown measurements
Maximum head is 3.63 feet

Minimum head is 0. feet

Trial Time Adjusted Time Drawdown Head Head Ratio
(minutes) (minutes) (feet) (feet)
1 0.26 0. 3.63 3.63 1.
2 0.2633 3.3e-003 3.621 3.621 0.9975
3 0.2666 6.6e-003 3.617 3.617 0.9964
4 0.27 1.e-002 3.617 3.617 0.9964
‘ 5 0.2733 1.33e-002 3.617 3.617 0.9964
6 0.2766 1.66e-002 3.614 3.614 0.9956
7 0.28 2.e-002 3.611 3.611 0.9948
8 0.2833 2.33e-002 3.611 3.611 0.9948
9 0.2866 2.66e-002 3.608 3.608 0.9939
10 0.29 3.e-002 3.608 3.608 0.9939
11 0.2933 ’ 3.33e-002 3.605 3.605 0.9931
12 0.2966 3.66e-002 3.602 3.602 0.9923
13 0.3 4.e-002 3.602 3.602 0.9923
14 0.3033 4.33e-002 3.598 3.598 0.9912
15 0.3066 4.66e-002 3.598 3.598 0.9912
16 0.31 5.e-002 3.595 3.595 0.9904
17 0.3133 5.33e-002 3.592 3.592 0.9895
18 0.3166 5.66e-002 3.592 3.592 0.9895
19 0.32 6.e-002 3.589 3.589 0.9887
20 0.3233 6.33e-002 3.586 3.586 0.9879
21 0.3266 6.66e-002 3.586 3.586 0.9879
22 0.33 7.e-002 3.583 3.583 0.9871
23 0.3333 7.33e-002 3.583 3.583 0.9871
24 0.35 9.e-002 3.573 3.573 0.9843
25 0.3666 0.1066 3.563 3.563 0.9815
26 0.3833 0.1233 3.557 3.557 0.9799
27 0.4 0.14 3.551 3.551 0.9782
28 0.4166 0.1566 3.538 3.538 0.9747
29 0.4333 0.1733 3.528 3.528 0.9719
30 0.45 0.19 3.519 3.519 0.9694
31 0.4666 0.2066 3.509 3.509 0.9667
. 32 0.4833 0.2233 3.5 35 0.9642
33 0.5 0.24 3.49 3.49 0.9614
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

0.5166
0.5333
0.55

0.5666 .
0.5833 -

0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95

- 0.9666

0.9833

1.2
1.4
1.6
1.8

2.2
24
26
28

3.2
34
3.6
3.8

4.2
4.4
4.6
4.8

5.2
5.4
5.6
5.8

6.2
6.4

0.2566
0.2733
0.29
0.3066
0.3233
0.34
0.3566
0.3733
0.39
0.4066
0.4233
0.44
0.4566
0.4733
0.49
0.5066
0.5233
0.54
0.5566
0.5733
0.59
0.6066
0.6233
0.64
0.6566
0.6733
0.69
0.7066
0.7233
0.74
0.94
1.14
1.34
1.54
1.74
1.94
2.14
2.34
2.54
2.74
2.94
3.14
3.34
3.54
3.74
3.94
4.14
4.34
4.54
4.74
4.94
5.14
5.34
5.54
5.74
5.94
6.14

3.484
3.474
3.465
3.458
3.449
3.442
3.43

3.423
3.417
3.408
3.398
3.392
3.382
3.373
3.366
3.36

3.35

3.341
3.334
3.325
3.319
3.309
3.303
3.296
3.287
3.28

3.271
3.265
3.255
3.249
3.144
3.058
2.975
2.892
2.816
2.74

2.667
2.597
2.527
2.46

2.396
2.333
2272
2.212
2.155
2.098
2.043
1.989
1.939
1.888
1.84

1.792
1.745
1.697
1.656
1.611
1.57
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3.484
3.474
3.465
3.458
3.449
3.442
3.43

3.423
3.417
3.408
3.398
3.392
3.382
3.373
3.366
3.36

3.35

3.341
3.334
3.325
3.319
3.309
3.303
3.296
3.287
3.28

3.271
3.265
3.255
3.249
3.144
3.058
2,975
2.892
2.816
2.74

2.667
2.597
2.527
2.46

2.396
2.333
2.272
2212
2.155
2.098
2.043
1.989
1.939
1.888
1.84

1.792
1.745
1.697
1.656
1.611
1.57

0.9598
0.957

0.9545
0.9526
0.9501
0.9482
0.9449
0.943

0.9413
0.9388
0.9361
0.9344
0.9317
0.9292
0.9273
0.9256
0.9229
0.9204
0.9185
0.916

0.9143
0.9116
0.9099
0.908

0.9055
0.9036
0.9011
0.8994
0.8967
0.895

0.8661
0.8424
0.8196
0.7967
0.7758
0.7548
0.7347
0.7154
0.6961
0.6777
0.6601
0.6427
0.6259
0.6094
0.5937
0.578

0.5628
0.5479
0.5342
0.5201
0.5069
0.4937
0.4807
0.4675
0.4562
0.4438
0.4325




91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

6.6
6.8

7.2
74
7.6
7.8

8.2
8.4
8.6
8.8

9.2
9.4
9.6
9.8
10.
12.
14.
16.
18.
20.
22,

. 24,

26.
28.
30.
32.
34.
36.
38.

6.34
6.54
6.74
6.94
7.14
7.34
7.54
7.74
7.94
8.14
8.34
8.54
8.74
8.94
9.14
9.34
9.54
9.74
11.74
13.74
15.74
17.74
19.74
21.74
23.74
25.74
27.74
29.74
31.74
33.74
35.74
37.74

1.528
1.49
1.452
1.414
1.376
1.341
1.306
1.274
1.239
1.207
1.176
1.144
1.115
1.087
1.058
1.029
1.004
0.978
0.75
0.575
0.441
0.34
0.26

0.2
0.162
0.12
9.5e-002
7.6e-002
6.3e-002
5.e~-002
4.4e-002
3.5e-002

1.528
1.49
1.452
1.414
1.376
1.341
1.306
1.274
1.239
1.207
1.176
1.144
1.115
1.087
1.058
1.029
1.004
0.978
0.75
0.575
0.441
0.34
0.26

0.2
0.152
0.12
9.5e-002
7.6e-002
6.3e-002
5.e-002
4.4e-002
3.5e-002

0.4209
0.4105

0.4

0.3895
0.3791
0.3694
0.3598
0.351
0.3413
0.3325
0.324
0.3152
0.3072
0.2994
0.2915
0.2835
0.2766
0.2694
0.2066
0.1584
0.1215
9.366e-002
7.163e-002
5.51e-002
4.187e-002
3.306e-002
2.617e-002
2.094e-002
1.736e-002
1.377e-002
1.212e-002
9.642e-003
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Rising Head Slug Test Data 7/2/01

Bouwer and Rice Graph
MW-GA

Cleveland Container Shelby, North Carolina
4. o

Head Ratio (Ht/Ho)

Bouwer and Rice parameter C = 2.427
In(Re/Rw) = 2.931834e+000

Analysis starts at time 57. seconds

Analysis ends at time 3. minutes

14 Measurements analyzed from 128 to 141

3 Points not plotted because head ratio <= 0.0
These points are not included in the analysis

Hydraulic Conductivity = 8.806e-004 cm/sec
Transmissivity = 3.062e-005 m2/sec

\ [eococesveresseseneceses) O %}

o
(4]

Project Number J01-1307-09 for HHNT
Analysis by Bunnell-Lammons Engineering, Inc.

T T
10 15
Adjusted Time (minutes)

Ho is 4.192 feet at 1.998 seconds
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Rising Head Slug Test Data

Site Name: Cleveland Container
Location: Shelby, North Carolina
Test Date: 7/2/01

Client: HHNT

Project Number: J01-1307-09

Import File: C:\Public\Projects\Cleveland Container\Revised Data\MW-6a.txt
Well Label: MW-6A

Aquifer Thickness: 11.41 feet

Screen Length: 11.41 feet

Casing Radius: 8.3e-002 feet
Effective Radius: 0.25 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 11.41 feet

Anisotropy Ratio: 1.

Time Adjustment: 1.998 Seconds

Test starts with trial 0

There are 179 time and drawdown measurements
Maximum head is 4.192 feet

Minimum head is 0. feet

Trial Time Adjusted Time Drawdown Head Head Ratio
(minutes) (minutes) (feet) (feet)
1 3.33e-002 0. 4.192 4.192 1.
2 3.66e-002 3.3e-003 4.128 4.128 0.9847
3 4.e-002 6.7e-003 4.068 4.068 0.9704
4 " 4.33e-002 1.e-002 3.969 3.969 0.9468
5 4.66e-002 1.33e-002 3.944 3.944 0.9408
6 5.e-002 1.67e-002 3.912 3.912 0.9332
7 5.33e-002 2.e-002 3.903 3.903 0.9311
8 5.66e-002 2.33e-002 3.836 3.836 0.9151
9 6.e-002 2.67e-002 3.814 3.814 0.9098
10 6.33e-002 3.e-002 3.766 3.766 0.8984
11 6.66e-002 - 3.33e-002 3.738 3.738 0.8917
12 7.e-002 3.67e-002 3.694 3.694 0.8812
13 7.33e-002 4.e-002 3.665 3.665 0.8743
14 7.66e-002 4.33e-002 3.659 3.659 0.8729
15 8.e-002 4.67e-002 3.624 3.624 0.8645
16 8.33e-002 5.e-002 3.595 3.595 0.8576
17 8.66e-002 5.33e-002 3.544 3.544 0.8454
18 9.e-002 5.67e-002 3.503 3.503 0.8356
19 9.33e-002 6.e-002 3.468 3.468 0.8273
20 9.66e-002 6.33e-002 3.44 344 0.8206
21 0.1 6.67e-002 3.405 3.405 0.8123
22 0.1033 7.e-002 3.379 3.379 0.8061
23 0.1066 7.33e-002 3.354 3.354 0.8001
24 0.11 7.67e-002 3.325 3.325 0.7932
25 0.1133 8.e-002 33 33 0.7872
26 0.1166 8.33e-002 3.259 3.259 0.7774
27 0.12 8.67e-002 3.23 3.23 0.7705
28 0.1233 9.e-002 3.192 3.192 0.7615
29 0.1266 9.33e-002 3.148 3.148 0.751
30 0.13 9.67e-002 3.126 3.126 0.7457
31 0.1333 0.1 3.113 3.113 0.7426
32 0.1366 0.1033 3.091 3.091 ‘ 0.7374
33 0.14 0.1067 3.046 3.046 0.7266
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

0.1433
0.1466
0.15

0.1533 .
0.1566 -

0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22

- 0.2233

0.2266
0.23

- 0.2333

0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
03
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33

0.11
0.1133
0.1167
0.12
0.1233
0.1267
0.13
0.1333
0.1367
0.14
0.1433
0.1467
0.15
0.1533
0.1567
0.16
0.1633
0.1667
0.17
0.1733
0.1767
0.18
0.1833
0.1867
0.19
0.1933
0.1967
0.2
0.2033
0.2067
0.21
0.2133
0.2167
0.22
0.2233
0.2267
0.23
0.2333
0.2367
0.24
0.2433
0.2467
0.25
0.2533
0.2567
0.26
0.2633
0.2667
0.27
0.2733
0.2767
0.28
0.2833
0.2867
0.29
0.2933
0.2967

3.002
2.967
2.932
2.903
2.862
2.878
2.834
2.798
2.748
2.707
2.662
2.656
2.618
2.593
2.558
2.529
2.497
2.469
2.434
2.409
2.38

2.332
2.316
2.294
2.259
2231
2.199
2177
2.142
2113
2.085
2.056
2.028
2.002
1.974
1.948
1.92

1.894
1.869
1.84

1.815
1.79

1.764
1.739
1.713
1.691
1.666
1.644
1.618
1.596
1.571
1.548
1.526
1.504
1.479
1.456
1.434

Page 2

3.002
2.967
2.932
2.903
2.862
2.878
2.834
2.799
2.748
2,707
2.662
2.656
2.618
2.593
2.558
2.529
2.497
2.469
2.434
2.409
2.38

2.332
2.316
2.294
2.259
2.231
2.199
2177
2.142
2.113
2.085
2.056
2.028
2.002
1.974
1.948
1.92

1.894
1.869
1.84

1.815
1.79

1.764
1.739
1.713
1.691
1.666
1.644
1.618
1.596
1.571
1.548
1.526
1.504
1.479
1.456
1.434

0.7161
0.7078
0.6994
0.6925
0.6827
0.6865
0.676

0.6677
0.6555
0.6458
0.635

0.6336
0.6245
0.6186
0.6102
0.6033
0.5957
0.589

0.5806
0.5747
0.5677
0.5563
0.5525
0.5472
0.5389
0.5322
0.5246
0.5193
0.511

0.5041
0.4974
0.4905
0.4838
0.4776
0.4709
0.4647
0.458

0.4518
0.4458
0.4389
0.433

0.427

0.4208
0.4148
0.4086
0.4034
0.3974
0.3922
0.386

0.3807
0.3748
0.3693
0.364

0.3588
0.3528
0.3473
0.3421




91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

0.3333
0.35
0.3666

0.3833

0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5666
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666

- 0.7833

0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
0.9666
0.9833

1.2
1.4
1.6
1.8

22
24
2.6
2.8

3.2
34
3.6
3.8

4.2

0.3
0.3167
0.3333
0.35
0.3667
0.3833
0.4
0.4167
0.4333
0.45

0.4667

0.4833
0.5
0.5167
0.5333
0.55
0.5667
0.5833
0.6
0.6167
0.6333
0.65
0.6667
0.6833
0.7
0.7167
0.7333
0.75
0.7667
0.7833
0.8
0.8167
0.8333
0.85
0.8667
0.8833
0.9
0.9167
0.9333
0.95
0.9667
1.167
1.367
1.567
1.767
1.967
2.167
2.367
2.567
2.767
2.967
3.167
3.367
3.567
3.767
3.967
4167

1.412
1.291
1.177
1.072
0.974
0.888
0.809
0.742
0.679
0.628
0.58
0.539
0.501
0.469
0.438
0.412
0.387
0.368
0.349
0.33
0.314
0.298
0.285
0.273
0.26
0.25
0.241
0.231
0.222
0.212
0.206
0.2

0.19
0.184
0.177
0.171
0.168
0.161
0.158
0.152
0.146
0.101
7.9e-002
6.3e-002
5.4e-002
4.7e-002
4.4e-002
4.1e-002
3.8e-002
3.4e-002
3.1e-002
3.1e-002
2.8e-002
2.8e-002
2.8e-002
2.5e-002
2.5e-002
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1.412
1.291
1177
1.072
0.974
0.888
0.809
0.742
0.679
0.628
0.58
0.539
0.501
0.469
0.438
0.412
0.387
0.368
0.349
0.33
0.314
0.298
0.285
0.273
0.26
0.25
0.241
0.231
0.222
0.212
0.206
0.2

0.19
0.184
0.177
0.171
0.168
0.161
0.158
0.152
0.146
0.101
7.9e-002
6.3e-002
5.4e-002
4.7e-002
4.4e-002
4.1e-002
3.8e-002
3.4e-002
3.1e-002
3.1e-002
2.8e-002
2.8e-002
2.8e-002
2.5e-002
2.5e-002

0.3368
0.308
0.2808
0.2557
0.2323
0.2118
0.193
0.177
0.162
0.1498
0.1384
0.1286
0.1195
0.1119
0.1045
9.828e-002
9.232e-002
8.779e-002
8.325e-002
7.872e-002
7.49e-002
7.109e-002
6.799e-002
6.512e-002
6.202e-002
5.964e-002
5.749e-002
5.51e-002
5.296e-002
5.057e-002
4.914e-002
4.771e-002
4.532e-002
4.389e-002
4.222e-002
4.079e-002
4.008e-002
3.841e-002
3.769e-002
3.626e-002
3.483e-002
2.409e-002
1.885e-002
1.503e-002
1.288e-002
1.121e-002
1.05e-002
9.781e-003
9.065e-003
8.111e-003
7.395e-003
7.395e-003
6.679e-003
6.679e-003
6.679e-003
5.964e-003
5.964e-003




148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

4.4
46
48

52
54
5.6
5.8

6.2
6.4
6.6
6.8

7.2
7.4
7.6
7.8

8.2
8.4
8.6
8.8

9.2
9.4
9.6
9.8
10.
12.
14.
16.

4.367
4.567
4.767
4.967
5.167
5.367
5.567
5.767
5.967
6.167
6.367
6.567
6.767
6.967
7.167
7.367
7.567
7.767
7.967
8.167
8.367
8.567
8.767
8.967
9.167
9.367
9.567
9.767
9.967
11.97
13.97
15.97

2.5e-002
2.5e-002
2.5e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
1.9e-002
1.9e-002
1.9e-002
2.2e-002
2.2e-002
2.2e-002

2.5e-002
2.5e-002
2.5e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
2.2e-002
1.9e-002
1.9e-002
1.9e-002
2.2e-002
2.2e-002
2.2e-002

5.964e-003
5.964e-003
5.964e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
5.248e-003
4.532e-003
4.532e-003
4.532¢-003
5.248e-003
5.248e-003
5.248e-003
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MW-7A Rising Head Slug Data: 3/27/01 Bouwer and Rice Graph
Cleveland Container Shelby, North Carolina MW-7A
1. "

. Bouwer and Rice parameter C = 1.875

Sl In(Re/Rw) = 2.457604e+000

Analysis starts at time 46. seconds

Analysis ends at time 20. minutes

65 Measurements analyzed from 126 to 190

1 Points not plotted because head ratio <= 0.0

These points are not included in the analysis
:S_G 0.1 —
< 3
2 -
-
4
= -
3
X -
e
=~ S~
1.6-002) [ & -
- ~ 9
3 ~~ - [ J
— Hydraulic Conductivity = 1.794e-004 cm/sec - ® ®
~ Transmissivity = 4.972e-006 m2/sec S~
I 1 i 1
0 5 10 15 20
P Adjusted Time (minutes)
Project Number J01-1307-09 for HHNT Ho is 5.855 feet at 0.6 seconds

Analysis by Bunnell-Lammons Engineering, Inc.
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. MW-7A Rising Head Slug Data:

Site Name: Cleveland Container
Location: : Shelby, North Carolina
Test Date: 3/27/01

Client: HHNT

Project Number: J01-1307-09

import File: C:\Public\Projects\Cleveland Container\Revised Data\MW-7A.txt
Well Label: MW-7A

Aquifer Thickness: 9.09 feet

Screen Length: 9.09 feet

Casing Radius: 8.33e-002 feet
Effective Radius: 0.344 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 9.09 feet

Anisotropy Ratio: 1.

Time Adjustment: 0.6 Seconds

Test starts with trial 2

There are 191 time and drawdown measurements
Maximum head is 5.855 feet

Minimum head is 0. feet

Trial Time Adjusted Time Drawdown Head Head Ratio
(minutes) (minutes) (feet) (feet)
1 © 3.3e-003 -6.7e-003 1.659 1.659 0.2833
2 6.6e-003 -3.4e-003 2.516 2.516 0.4297
3 1.e-002 0. 5.855 5.855 1.
. 4 "~ 1.33e-002 3.3e-003 3.318 3.318 0.5667
5 1.66e-002 6.6e-003 3.949 3.949 0.6745
6 2.e-002 1.e-002 3.527 3.527 0.6024
7 2.33e-002 1.33e-002 3.385 3.385 0.5781
8 2.66e-002 1.66e-002 3.445 3.445 0.5884
9 3.e-002 2.e-002 3.451 3.451 0.5894
10 3.33e-002 2.33e-002 3.423 3.423 0.5846
11 3.66e-002 -  2.66e-002 3.404 3.404 0.5814
12 4.e-002 3.e-002 3.334 3.334 0.5694
13 4.33e-002 3.33e-002 3.293 3.293 0.5624
14 4.66e-002 3.66e-002 3.245 3.245 0.5542
15 5.e-002 4.e-002 3.178 3.178 0.5428
16 5.33e-002 4.33e-002 3.14 3.14 0.5363
17 5.66e-002 4.66e-002 3.134 3.134 0.5353
18 6.e-002 5.e-002 3.077 3.077 0.5255
19 6.33e-002 5.33e-002 3.029 3.029 0.5173
20 6.66e-002 5.66e-002 3.004 3.004 0.5131
21 7.e-002 6.e-002 2.96 2.96 0.5056
22 7.33e-002 6.33e-002 2.915 2915 0.4979
23 7.66e-002 6.66e-002 2.887 2.887 0.4931
24 8.e-002 7.e-002 2.855 2.855 0.4876
25 8.33e-002 7.33e-002 2.823 2.823 0.4822
26 8.66e-002 7.66e-002 2.788 2.788 0.4762
27 9.e-002 8.e-002 2.769 2.769 0.4729
28 9.33e-002 8.33e-002 2.715 2.715 0.4637
29 9.66e-002 8.66e-002 2.68 2.68 0.4577
30 0.1 9.e-002 2.636 2.636 0.4502
31 0.1033 9.33e-002 2.63 2.63 0.4492
. 32 0.1066 9.66e-002 2.62 2.62 0.4475
33 0.11 0.1 2.569 2.569 0.4388
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

0.1133
0.1166
0.12

0.1233 .
0.1266 -

0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.19

- 0.1933

0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3

0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29

2.535
2.509
2471
2.436
2.405
242
2.338
2.328
23
2.278
2.23
2.217
2173
217
2.128
2.109
2.081
2.059
2.043
2.017
1.992
1.967
1.941
1.906
1.9
1.872
1.853
1.824
1.802
1.78
1.757
1.735
1.71
1.697
1.672
1.653
1.63
1.615
1.592
1.573
1.548
1.529
1.513
1.484
1.472
1.446
1.434
1.408
1.396
1.38
1.358
1.345
1.323
1.313
1.294
1.281
1.262
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2.535
2.509
2.471
2.436
2.405
242
2.338
2.328
23
2.278
2.23
2217
2173
217
2.128
2.109
2.081
2.059
2.043
2.017
1.992
1.967
1.941
1.906
1.9
1.872
1.853
1.824
1.802
1.78
1.757
1.735
1.71
1.697
1.672
1.653
1.63
1.615
1.592
1.573
1.548
1.529
1.513
1.484
1.472
1.446
1.434
1.408
1.396
1.38
1.358
1.345
1.323
1.313
1.294
1.281
1.262

0.433

0.4285
0.422

0.4161
0.4108
0.4133
0.3993
0.3976
0.3928
0.3891
0.3809
0.3787
0.3711
0.3706
0.3635
0.3602
0.3554
0.3517
0.3489
0.3445
0.3402
0.336

0.3315
0.3255
0.3245
0.3197
0.3165
0.3115
0.3078
0.304

0.3001
0.2963
0.2921
0.2898
0.2856
0.2823
0.2784
0.2758
0.2719
0.2687
0.2644
0.2611
0.2584
0.2535
0.2514
0.247

0.2449
0.2405
0.2384
0.2357
0.2319
0.2297
0.226

0.2243
0.221

0.2188
0.2155




91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

0.3033
0.3066
0.31

03133
0.3166 -

0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5666

- 0.5833

0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
0.9666
0.9833

1.2
1.4
1.6
1.8

2.2
2.4

0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.34
0.3566
0.3733
0.39
0.4066
0.4233
0.44
0.4566
0.4733
0.49
0.5066
0.5233
0.54
0.5566
0.5733
0.59
0.6066
0.6233
0.64
0.6566
0.6733
0.69
0.7066
0.7233
0.74
0.7566
0.7733
0.79
0.8066
0.8233
0.84
0.8566
0.8733
0.89
0.9066
0.9233
0.94
0.9566
0.9733
0.99
1.19
1.39
1.59
1.79
1.99
2.19
2.39

1.25

1.234
1.221
1.205
1.193
1177
1.164
1.151
1.139
1.126
1.059
0.999
0.948
0.904
0.866
0.831
0.799
0.774
0.752
0.733
0.713
0.698
0.685
0.669
0.66

0.647
0.641
0.631
0.621
0.606
0.602
0.599
0.593
0.568
0.571
0.564
0.558
0.555
0.548
0.568
0.568
0.561
0.561
0.548
0.542
0.548
0.539
0.539
0.533
0.526
0.482
0.453
0.431
0.409
0.387
0.368
0.352
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1.25

1.234
1.221
1.205
1.193
1.177
1.164
1.151
1.139
1.126
1.059
0.999
0.948
0.904
0.866
0.831
0.799
0.774
0.752
0.733
0.713
0.698
0.685
0.669
0.66

0.647
0.641
0.631
0.621
0.606
0.602
0.599
0.593
0.568
0.571
0.564
0.558
0.555
0.548
0.568
0.568
0.561
0.561
0.548
0.542
0.548
0.539
0.539
0.533
0.526
0.482
0.453
0.431
0.409
0.387
0.368
0.352

0.2135
0.2108
0.2085
0.2058
0.2038
0.201
0.1988
0.1966
0.1945
0.1923
0.1809
0.1706
0.1619
0.1544
0.1479
0.1419
0.1365
0.1322
0.1284
0.1252
0.1218
0.1192
0.117
0.1143
0.1127
0.1105
0.1095
0.1078
0.1061
0.1035
0.1028
0.1023
0.1013
9.701e-002
9.752e-002
9.633e-002
9.53e-002
9.479e-002
9.36e-002
9.701e-002
9.701e-002
9.582e-002
9.582e-002
9.36e-002
9.257e-002
9.36e-002
9.206e-002
9.206e-002
9.103e-002
8.984e-002
8.232e-002
7.737e-002
7.361e-002
6.985e-002
6.61e-002
6.285e-002
6.012e-002




148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

2.6
2.8

3.2
34
3.6
3.8

4.2
44
4.6
4.8

5.2
54
5.6
5.8

6.2
6.4
6.6
6.8

7.2
7.4
7.6
7.8

8.2
8.4
8.6
8.8

9.2
9.4
9.6
9.8
10.
12.
14.
16.
18.
20.
22.

2.59
2.79
2.99
3.19
3.39
3.59
3.79
3.99
4.19
4.39
4.59
4.79
4.99
5.19
5.39
5.59
5.79
5.99
6.19
6.39
6.59
6.79
6.99
7.19
7.39
7.59
7.79
7.99
8.19
8.39
8.59
8.79
8.99
9.19
9.39
9.59
9.79
9.99
11.99
13.99
15.99
17.99
19.99
21.99

0.33
0.314
0.301
0.285
0.276
0.263
0.253
0.241
0.234
0.222
0.215
0.199
0.199
0.19
0.18
0.174
0.168
0.158
0.155
0.152
0.142
0.136
0.133
0.13
0.123
0.12
0.117
0.114
0.107
0.104
0.101
9.5e-002
9.2e-002
9.2e-002
8.8e-002
8.5e-002
8.2e-002
7.9e-002
6.3e-002
4.7e-002
3.8e-002
2.8e-002
2.8e-002
1.9e-002

0.33
0.314
0.301
0.285
0.276
0.263
0.253
0.241
0.234
0.222
0.215
0.199
0.199
0.19
0.18
0.174
0.168
0.158
0.155
0.152
0.142
0.136
0.133
0.13
0.123
0.12
0.117
0.114
0.107
0.104
0.101
9.5e-002
9.2e-002
9.2e-002
8.8e-002
8.5e-002
8.2e-002
7.9e-002
6.3e-002
4.7e-002
3.8e-002
2.8e-002
2.8e-002
1.9e-002

5.636e-002
5.363e-002
5.141e-002
4.868e-002
4.714e-002
4.492e-002
4.321e-002
4.116e-002
3.997e-002
3.792e-002
3.672e-002
3.399e-002
3.399e-002
3.245e-002
3.074e-002
2.972e-002
2.869e-002
2.699e-002
2.647e-002
2.596e-002
2.425e-002
2.323e-002
2.272e-002
2.22e-002

2.101e-002
2.05e-002

1.998e-002
1.947e-002
1.827e-002
1.776e-002
1.725e-002
1.623e-002
1.571e-002
1.571e-002
1.503e-002
1.452e-002
1.401e-002
1.349e-002
1.076e-002
8.027e-003
6.49e-003

4.782e-003
4.782e-003
3.245e-003
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. APPENDIX H

Monitoring Well Development Forms
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