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1.0 INTRODUCTION

In accordance with Title 15A of the North Carolina Administrative Code (NCAC)
Subchapter 13B.0538, CT Clayton, Sr., P.E., Inc. (CTC) and Patterson Exploration Services are
submitting this Hydrogeologic Study on behalf of Harnett County, for the Phase III lateral
expansion of a construction and demolition debris (C&D) landfill. The Anderson Creek C&D
Landfill (ACLF) operates under Permit No. 43-03 issued by the North Carolina Department of
Environment and Natural Resources (NC DENR). The purpose of this section is to characterize
the hydrogeologic conditions in and around the Phase III waste footprint and compliance
boundary. The study will also provide the relationship of the site groundwater flow regime to
local and regional hydrogeologic features, with emphasis on the relationship of C&D landfill

units to potential groundwater receptors and groundwater discharge features.
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2.0 SITE DESCRIPTION

The ACLF is located approximately 15 miles southwest of Lillington, North Carolina.
Access to the landfill is provided off of highway 27, via Poplar Road. The site consists of
approximately 223 acres, of which, approximately 7 acres is currently permitted as the Phase I
and II C&D waste units. The proposed Phase III waste unit will be approximately 5 acres. The
site location, property boundaries, and surrounding topography are shown on Figure 1. The site
is located in the western edge of the Coastal Plain physiographic province on gently sloped

terrain.

McLeod Creek, which forms the western property boundary, is shown on Figure 1. Areas
of wetlands are located along McLeod Creek on the west side of the property. Multiple storm
water basins were constructed in the central part of the facility and a larger storm water basin

was constructed to the south of the site during the construction of Phase 1.

The eastern portion of the site mainly consisted of trees and heavy brush before Phases I
& II of the C&D landfill were constructed. Now, most of the southern and central areas of the
property consist of active and closed landfill operations. The western and northern portions of
the site have historically been used for agricultural purposes or were natural forests. A solid
waste transfer facility is now located along the eastern edge of the site. A large portion of the

surrounding properties are forested, residential and agricultural.

2.1 Site Topography

The site area exhibits approximately 80 feet of relief. The highest elevation
approximately 340 feet MSL, occurs at the northeast corner of the property near the entrance to
the existing landfill facility. The land surface dips downward from east to west. Lowest
elevations (260 MSL) occur in the far western region of the site. The site area is located within

the Anderson Creek USGS Quadrangle.

2.2 Site Drainage

The site is located within the drainage basin of the Little River and its tributary, McLeod
Creek which enters the Little River from the North. McLeod Creek is entrenched in its floodplain
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and exhibits a meandering stream course within the landfill property. It forms the western
boundary of the property, flowing south. McLeod Creek continues southward, emptying into
Jumping Run Creek, then in turn the Little River approximately 6 miles southeast of the site.

The interior of the site will drain to existing and proposed drainage swales. Proposed
perimeter slopes will drain directly into these existing drainage swales. A proposed swale will be
instalied to north of the expansion areas to carry northern perimeter slope drainage to the existing
swales. All swales will empty the drainage at multiple sediment basins and traps located between
the landfill and McLeod Creek.
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3.0 FIELD INVESTIGATIONS

Field investigations were conducted by both site reconnaissance and subsurface
investigation to verify the suitability of the subsurface conditions for cell construction, The

following is a summary of the previous and current investigation for the ACLF.

3.1 Previous Investigations

Data obtained from other firms during the installation of several existing monitoring
wells and piezometers located on-site was utilized during previous investigations. This included
previously installed monitoring well CDMW-1, CDMW-2, CDMW-3, CDMW-4S, CDMW-4D
and piezometers P-6B, P-7, P-8, and P-9. Patterson Exploration Services of Sanford, North
Carolina installed the piczometers in March of 1996 and monitoring well CDMW-1 through
CDMW-3 in February of 1997. Titan Atlantic Group of Winterville, North Carolina installed
monitoring wells CDMW-4S and CDMW-4D in May of 2002 (these wells were removed in
2006). Information utilized in this report includes any boring logs, aquifer testing, and soil

classification data that was available.

February 2004, ten (10) soil test borings identified as B-100 through B-109, were drilled
during Phase II activities. The borings were located in the field by Draper Aden Associates using
existing landmarks and site topography as references. Upon completion of drilling, the locations
were surveyed by Streamline Land Surveying, Inc. to establish the actual locations and provide

elevation data.

The borings were drilled using a Brainard Kilman Mud-Bug drill rig mounted on an all-
terrain vehicle. Boring locations were selected to acquire a representative sampling of the site.
Most of the soil test borings were advanced to a termination depth of 20 feet below the land

surface. Shallow refusal conditions were not encountered at any of the sampling locations.

Hollow stem auger drilling methods were used to advance the borings through the soil.
Standard Penetration Tests were performed at selected intervals during the drilling in accordance
with ASTM D-1586-67 to provide an index for estimating soil strength and relative density. The
samples were visually classified in the field according to the Unified Soil Classification System.

Representative samples were .placed in jars for laboratory testing.
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Also, three (3) piezometers, identified as B-101, B-102, and B-104, were installed to
determine stabilized groundwater levels across the site and to perform in-situ permeability
testing of the surficial aquifer. The permeability testing was performed at each piezometer and
the data was filtered and evaluated using the Bower and Rice approximation to estimate

hydraulic conductivity of the materials within the piezometer.

3.2 Current Investigation

A reconnaissance of the site was performed by traversing the accessible portions of the
expansion area to observe for unusual site conditions that could impact construction, such as any

potentially soft or unstable areas. No such areas were identified.

3.2.1 Soil Test Borings

Twenty piezometers (PZ-10 thru PZ-29) were installed throughout the site to the north of
the currently active cell from May 19, 2009, to May 29, 2009. Of the twenty piezometers eight
(PZ-11, PZ-12, PZ-13, PZ-14, PZ-15, PZ-16, PZ-17, and PZ-18) are in and around the proposed
Phase III footprint. J & L Inc. out of Four Qaks, North Carolina, performed drilling and well
installation activities. The drilling equipment consisted of a drilling rig equipped with 2.25-inch
inner diameter {ID) hollow-stem augers. Continuous split-spoon samples were obtained and
logged for all of the boreholes. The boring logs for the newly installed piezometers are included
in Appendix 1. The piezometer construction data is summarized in Table 1 and the locations are
provided on Figure 2. Well and piezometer construction was performed in accordance with the
standards described in the RCRA Technical Enforcement Guidance Document (1986) and the
Draft North Carolina Water Quality Monitoring Guidance Document for Solid Waste Facilities

(1995).

All piezometers were purged dry during development. Because of the small yields from
each of the piezometers, approximately 7.5 to 17 gallons of water were purged from each
piezometer during development. Any other piezometers that will be converted into permanent

monitoring wells will be developed using similar procedures prior to the first sampling event.

Elevations and horizontal locations were referenced to the N.C. Grid Coordinate System

and surveyed by Streamline Land Surveying Inc.
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Table 1
Piezometer Construction Data Summary
Piezometer | Y-Coor. X- Coor. |TOC Elev.
PZ-10 561859.68| 1999897.98] 290.98
PZ-11 562078.16|2000712.64] 336.96
PZ-12 561920.39]| 2000537.70] 318
PZ-13 561842.86| 2000362.61| 307.23
PZ-14 561646.33| 1999975.10] 281.31
PZ-15 562290.63} 2000730.97| 338.42
PZ-16 562090.90] 2000455.58] 327.9
PZ-17 562009.56] 2000244.64] 315.49
PZ-18 561910.17]2000065.44] 301.4
PZ-19 561845.13]1999206.31| 248.13
PZ-20 562326.61| 1998990.75] 252.7
PZ-21 561971.72| 1999608.00] 268.27
PZ-22 562586.08] 1993404.12 256
PZ-23 562355.02|1999903.44F 293.86
PZ-24 562796.46( 1999819.02| 263.74
PZ-25 562523.75] 2000426.34| 302.02
PZ-26 562921.01]|2000488.87] 290.56
PZ-27 562417.40]|2001125.33] 332.53
pZ-28 562925.7612001136.96] 342.09
pZ-29 562411.75]2000934.26] 337.41
TOC - Top Of Casing
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A historical summary of the groundwater elevations for all wells and piezometers is
included in Table 2. When possible, static water level measurements were collected at the time
of drilling, approximately 24 hours after construction, and on or about seven days after
construction. Water levels were periodically measured for all existing site monitoring wells and
Phase 11l investigation piezometers during additional site visits through February 2013 (see
Table 4 further in the report).
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Table2
Historical Groundwater Elevation Summary {2004-2008)
Wellor | T.oc. | Ground Pate of Reading
Piezometer | Elevation Surface
Elevation | 2/9/2004 3M2/2004 51212005 10/25/2006 4/320/2007 8M/2007 5/15/2008 | 6M7/2009 712212009 8/3/2009 10/8/2009
CDMW-1 300.42 297.84 _263.5 264.09 286.03 286.51 286.4 286.44 286.16
CDMW-2 276.71 273.89 270.96 265.18 268.79 265.41 268.88 268.42 287.91 268.66 269.33 ___271.06
|COMW-3 268.17 265.73 2565.97 251.24 253.45 260.96 262.95 252.22 252.22 252.6 263.09 255.05
CDMW-4S 335.95 332.77 299.74 328.20
|CDMW-4D 336.07 333.07 298.83 300.90
CDMW-5 273.102 270.28 261.252 Locked 260,712 264,352 PES.E42 270142
CDMW-6 338.69 335.67 303.73 304.15 304.69 Oy 304,02 303.58 30544 30357
P-4 312.02 -303.52 02.72 302.84 302 18
PZ-6B 339.1 336.12 303.57 303.3 303.60
PZ-7 293.61 290.44 280.41 280.71 281.26 282.39 281.03 2B0.4 280,96 279.93
|PZ-8 286.39 284.95 277.24
PZ-0 327.91 324.63 306.32 307.31 30758 306,11 305.75 306,99 305.69
PZ-10 200.98 287.156 261.17 280.74 281.07 280.61
|PZ-11 336.98 334.041 305.27 305.24 305.21 305.25
PZ-12 318 315.163 307.04 206.94 307.06 206.88
PZ-13 307.23 304.293 291.85 201.6 292.28 291.02
PZ-14 281.31 277.641 259.61 262.75 263.21 265.5
PZ-15 338.42 335.462 305.57 305.19 305.3 304.92
IPZ-16 3279 324072 305.95 305.98 306.15 305.65
PZ-17 315.49 311.652 301.13 301.07 301.09 301.04
PZ-18 301.4 207.882 279.35 279.34 279.53 279.74
PZ-19 248.13 245.118 242.78 242 52 242.81 241.88
pP2-20 252.7 248.934 243.42 243.08 243.33 _242.88
PZ-21 268.27 264,55 257.69 257.96 258.66 269.46
PZ-22 256 252.788 249.3 249.3 249.64 __249.19
PZ-23 293.86 290.056 Dry Dry Dry Dry
PZ-24 263.74 262.075 Dry Dry Dry Dry
|PZ-25 302.02 208.665 285.11 285.51 287.31 287.71
pPZ-28 280.56 287.182 281.26 281.45 285.03 281.2
PZ-27 332.53 320.667 304.15 303.76 303.65 303.38
P7-28 342.09 338.811 3056.69 305.37 305.29 305.05
PZ-29 337.41 335477 304.81 304.14 304.17 303.61
Anderson Creek Landfill — Harnett County 10
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3.2.2 Soil Testing

Soil samples were collected from multiple piezometer locations during drilling activities.
Standard penetration tests were performed continuously for each boring using a 2-foot long split
spoon sampler. Soil samples from the split spoons were collected so that select samples could be
reviewed at a later date or sent to a soil testing laboratory. Undisturbed soil samples were
collected using Shelby Tubes at select boring locations to be analyzed at a soil testing laboratory.
Bulk samples were collected from drilling cuttings at select piezometer locations to be analyzed
by a soil testing laboratory. Soil samples were sent to the Draper Aden Associates Soil Testing
Laboratory in Richmond, Virginia. Soil samples sent to the laboratory consisted of two Shelby
Tubes (PZ-25 (20°-22’ and 32°-34")) and fourteen bulk samples (PZ-11 (0°-20"), PZ-17 (2°-12°),
B-1 (26°-28° and 36°’-38"), PZ-14 (4°-6’), PZ-15 (20°-22° and 32°-34"), PZ-17 (8°-10%), PZ-18
(22°-24%), PZ-26 (18°-20°), PZ-27 (8’-10° and 20°-22°), and PZ-29 (22’-24° and 36’-38").
Samples were analyzed for gradation, Atterberg limits, USCS classification, permeability, total
porosity, total unit weight, and moisture content. The results of the soil analysis are summarized

in Table 3 and the laboratory report is provided as Appendix II.

Table 3
Soll Analysis Summary
Unified Soil Natural Gradation Test* Atterberg Limits
Plezometer | Sample | Typeof |~ _ o von From| Moistre | Percent | Percent Silt and Clay
Number | Depth (Ff) | Sample* Tosts™ Content | Sand and | (percent finer then LL PI
(%) Gravel No. 200 sieve)

fPz-11 0-20' Bulk

PZ-14 4-6' 58 sc 15.9% | 78.7% 21.3% 25 10
PZ-15 20-22' 58 SM 9.1% | 85.4% 14.8% 0 0
PZ-15 32'-3¢' 53 CL 16.1% | 33.7% 66.3% 49 26
PZ-17 212 Bulk

[PZ-17 g-10' SS SP-SM 6.6% | 94.3% 5.7% 0 0
PZ-18 22'-24' Ss sC 26.1% | 75.3% 24.7% 49 35
PZ-25 20"-22' ST _CcL 18.1% | 37.4% 62.6% 38 23
PZ-25 32-34' ST SC 15.4% | 63.9% 36.1% 48 36
PZ-26 18-20' SS sC 21.3% | 59.4% 40.6% 52 33
PZ-27 §-10" sS SM 122% | 79.9% _20.1% 0 0
PZ-27 20-22' §S SC 9.1% | 84.0% 16.0% 39 19
PZ-29 24" SS SM 10.1% | 87.4% 12.6% 0 0
PZ-29 36™-38' S8 SC 15.5% | 55.9% 44.1% 45 28
*SS - Spiit Spoon, ST - Shelby Tube ** Graphic Presentation of these tests can be found in Appendix IV

**CL - Sandy Lean Clay, SC - Clayey Sand, CH - Sandy Fat Clay, SM - Silly Sand, SP-SM - Poorly Graded Sand with Sift
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Selective split spoon samples were submitted for classification testing to confirm the
visual field classifications, to estimate the variability of soils within each of the geologic units,

and to establish the engineering properties of the site soils. These tests included:
¢ Grain Size Determination ASTM D-422
o Natural Moisture Content ASTM D-2216

o Placticity Indices (Atterburg Limits) ASTM D-43138

The Shelby Tube samples (relatively undisturbed) were subjected to permeability testing to
estimate hydraulic conductivities of the in-situ soils. These tests were performed in accordance

with: Falling Head Permeability Test ASTM D-5084

3.2.3 Hydrogeologic Testing

The groundwater elevations of newly installed monitoring wells were measured at the
time of well construction and approximately 24 hours and 7 days after well construction. The
groundwater elevations of existing piezometers and newly installed piezometers were measured
periodically and current data are summarized in Table 4. The measurements were collected using
a decontaminated electric water level indicator. The surveyed point on the top of the well casing
was used as reference, and the measurements were recorded to within (.01 foot. The maximum
groundwater elevation was calculated from this data and used to construct the groundwater

surface contour map (Figure 3).
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Table 4
Current Groundwater Elevation Summary (2009-2013}
MAX Ground Groundwater | Groundwater | Groundwater | Groundwater | Groundwater { Groundwater | Groundwater | Groundwater | Groundwater | Groundwater | Groundwater | Groundwater | Groundwater

Well or T.0.C. Groundwater Surface |Elevation as of| Elevation as | Elevation as | Elevation as | Elevation as | Elevation as | Elevation as | Elevation as | Elevation as | Elevation as | Elevation as | Elevation as | Elevation as
fLe}ometer Elevation Elevation* Elevation 11/25/2000 | of 1/4/2010 | of 2/18/2010 | of 3/10/2010 | of 3/18/2010 | of 9/8/2010 | of 2/7/2011 | of 9/30/2011 |of 12/16/2011] of 3/03/2012 | of 7/11/2012 |of 11/20/2012] of 2/21/2013
PZ-10 280.98 284.28 287.156 281.83 283.62 284.28 283.63 283.79 279.78 280.49 280.28 277.056 281.18 280.43 282.60 281.18
PZ-11 336.96 306.15 334.041 305.19 3056.2 305.9 306.14 306.15 305.16 Dry Dry Dry Dry Dry 305.40 305.16
PZ-12 318 307.92 315.163 307.2 307.52 307.92 307.61 307.67 306.85 306.82 307.05 304.263 306.9 306.59 307.40 306.9
__FZ—13 307.23 294 .53 304.293 292.1 293.82 204.53 204.17 294.14 289.83 289.13 290.16 287.593 289.93 290.13 292.60 289.93
PZ-14 281.31 268.58 277.641 267.58 268.58 268.01 267.20 266.83 263.51 267.39 264.56 263.991 267.81 265.68 266.92 267.81
PZ-15 338.42 306.53 335.462 303.71 Dry 306.08 306.52 306.53 304.84 Dry 305.17 302.112 304.72 304.67 305.99 304.72
|PZ-16 327.9 307.63 324.072 306.75 306.48 307.63 307.13 307.18 305.65 305.2 306.3 302.322 306.1 305.46 306.55 306.1
PZ-17 315.49 304.04 311.552 301.33 302.31 304.04 303.74 303.75 301.01 301.09 301.14 297.252 301.29 300.92 302.66 301.29
PZ-18 301.4 281.65 297.882 279.33 280.94 281.65 280.95 280.98 278.23 2771 279.35 274.982 2779 278.09 279.98 2779
PZ-19 248.13 244.41 245.118 243.75 243.98 244.41 244.15 24412 239.68 243.75 242.75 240.468 243.63 242.40 243.35 243.63
PZ-20 252.7 246.40 248.934 244.58 245.4 246.4 245.7 _245.62 241.45 245.01 243.3 240.174 244.6 243.36 244.93 2446 |
|PZ-21 268.27 260.11 264.55 259.49 260.11 259.66 259.07 258.9 257.38 255.93 258.87 255.1 257.07 257.21 258.51 257.07
pPZ-22 256 251.34 252,788 250.38 250,66 251.34 251.49 251.25 247.7 250.61 250.3 246.388 250.3 249.42 250.51 250.3
PZ-23 293.86 284.71 290,056 Dry Dry 284.71 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
PZ-24 263.74 258.44 262.075 257.61 257.59 258.44 257.58 257.74 Dry Dry 256.84 Dry Dry 257.50 Dry Dry
PZ-25 302.02 288.32 298.665 288.23 288.06 287.13 286.41 286.15 287.24 285.3 288.32 283.815 285.02 285.97 286.72 285.02
|PZ-26 290.56 285.03 287.182 282.38 282.53 283.41 282.84 282.84 280.81 281.91 282.06 278.362 282.06 281.34 282.39 282.06
PZ-27 332.53 305.23 329.667 303.16 303.5 304.83 305.22 305.23 303.38 302.83 303.23 300.487 301.93 302.85 304.17 301.83
PZ-28 342.09 306.84 338.811 305.02 305.24 306.45 306.88 306.84 305.11 304.79 304.54 301.311 304.69 304.55 305.89 304.69
PZ-20 337.41 305.79 335.477 303.4 303.62 305.25 305.83 305.79 303.62 302.81 302.96 301.377 302.91 303.24 304.48 302.91

CDMW-2 276.71 271.80 273.89 271.14 270.07 269.16 270.31 LOCKED 269.78 270.05 270.12 269.81 269.74 269.21

CDMW-3 268.17 258.10 265.73 254.33 255.57 254.66 254.01 254.55 253.98 254.24 254.78 254.14 255.12 255.67

CDMW-5 273.102 270.14 270.28 267.742 264.622 262,352 269.352 265.082 270.102 265.68 266.54 267.37 268.46 264.002

CDMW-6 338.69 305.16 335.67 302.94 301.34 304.47 305.16 303.18 302.36 302.89 300.22 302.54 303.21 302.94 302.49

PZ-7 293.61 282.55 200.44 281.76 281.87 282.55 282.24 280.39 281.43 280.91 279.54 278.95 279.22 280.51 281.51
PZ-9 327.91 308.59 324.63 305,93 306.67 308.1 305.51 305.26 304.85 302.73 303.68 304.21 305.42 305.91
* Maximum groundwater elevation shown is from 9/30/1997 or date of installation through 2/21/2013
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Following rigorous development, fourteen piezometers (PZ-10, PZ-11, PZ-12, PZ-13,
PZ-15, PZ-16, PZ-17, PZ-18, PZ-20, PZ-25, PZ-26, PZ-27, PZ-28 and PZ-29) were chosen for
aquifer testing (slug tests) during the field investigation. The purpose of the testing was to assess
the values of horizontal hydraulic conductivity at various hydrogeologic units within the aquifer
at the site. In situ rising- and falling-head slug tests were chosen for the assessment due to the
relatively low well yields noted during well installation and development. Slug tests were
conducted on June 8, 9, and 12, 2009, by CTC personnel. Piezometers (PZ-10, PZ-11, PZ-12,
PZ-13, PZ-15, PZ-16, PZ-17, PZ-18, PZ-20, PZ-25, PZ-26, PZ-27, PZ-28 and PZ-29) were
bailed dry and readings recorded. Prior to slug testing, the piezometers were opened and
groundwater levels were allowed to equilibrate. Water level measurements were then collected
using an electric water level indicator referenced to a point on the top of casing. The rising-head
test was performed on each well with the same methodology with the exception that the PVC

slug was removed simultaneously with the start of the test.

The Piezometer bail down method, as mentioned above, provides a quantitative estimate
of horizontal hydraulic conductivity and a qualitative estimate of aquifer anisotropy in water-
bearing units. The slug test data was analyzed using the Bouwer and Rice (1976 and 1989)
equation, which is applicable to fully or partially penetrating wells in unconfined or confined
aquifers. Piezometer specific aquifer thicknesses of 1.5 to 14.0 feet were assumed for the soil
hydrogeologic unit based upon information available from the boring logs. A summary of aquifer
testing performed at the site is included in Table 5. A geometric mean for hydraulic conductivity

values for each of the hydrogeologic units was calculated as shown on Table 5.
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Table 5

Aquifer Testing Summary

Hydraulic Conductivity (K)
Piezometer| (m/s) {(cm/s)

PZ-10 2.50E-07 2.50E-05
PZ-11 1.52E-08 1.52E-06
PZ-12 2.91E-06 2.91E-04
PZ-13 7.38E-06 7.3BE-04
PZ-14 NOT TESTED

PZ-15 1.92E-05 1.92E-03
PZ-16 7.12E-07 7.12E-05
PZ-17 NOT TESTED

PZ-18 6.91E-07 6.21E-05
PZ-19 1.41E-08 1.41E-06
PZ-20 2.33E-07 2.33E-05
PZ-21 5.00E-08 5.00E-06
PZ-22 7.66E-05 7.66E-03
PZ-23 dry dry

PZ-24 dry dry

PZ-25 3.49E-06 3.49E-04
PZ-26 NCOT TESTED

PZ-27 1.24E-06 1.24E-04
PZ-28 1.26E-06 1.26E-04
PZ-29 NOT TESTED

Anderson Creek Landfill Phase 3
Geologic and Hydrologic Report

CTC PN 3001C

15



4.0 REGIONAL AND LOCAL GEOLOGY

The landfill and the area permitted for expansion lies at the western edge of the Coastal
Plain physiographic province. The Coastal Plain is located along the eastern third of the state and
is characterized by gently rolling to subdued topography that was once generally covered by the
Atlantic Ocean. The western half of the Coastal Plain is higher in elevation, exhibits rolling
topography, and in general, is better drained. Southwestern Harnett County is located in the

western half of the Coastal Plain. As would be anticipated, the location exhibits higher elevation

and rolling topography.

USGS topographic maps for the Anderson Creek and Olivia quadrangles indicate that the
site drains into tributaries of McLeod Creek and Red Hill Branch.

Local Relief in the western Coastal Plain ranges from less than 20 feet to 100 feet.
Elevations range from 70 to 150 feet above MSL. Relief is greatest where the larger streams
have cut through the Tertiary and Cretaceous aged unconsolidated sedimentary formations and
exposed the underlying crystalline Raleigh Belt metamorphic rocks.

This area of Harnett County is generally drained by streams flowing from northwest to
southeast. Tributary stream valleys have parallel alignment except where topographic influence
of terraces affects the stream courses. Streams in the Coastal Plain become shallower and wider,
gradients flatten, and the streams meander within their floodplain. Harnett County is drained by
the tributaries of the Cape Fear River Drainage Basin. McLeod Creek, Barbecue Swamp and

Anderson Creek are the major stream tributaries in southwest Harnett County.

4.1 Regional Geology
The Anderson Creek C & D Landfill is located at the western edge of the Coastal Plain,

consists of formations of unconsolidated sediments of Cretaceous and Tertiary age. The
sediments are generally described as clays, silts, sands, and gravels with mixtures of each. The

sediment contains scattered quartz pebbies.
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4.2 Local Geology

Two formations, the Middendorf and the Cape Fear, are found on site. They are both of
Cretaceous age. It is possible that Tertiary-aged Pinehurst Formation or terrace deposits and/or
upland sediments overlie the above on certain parts of the landfill expansion area. The upland
sediments generally consist of sands. Generally, the Middendorf consists of fine sandy clays
grading into coarse clayey sand with depth. The Middendorf surficial aquifer appears to be
perched atop the Cape Fear Formation sediments on site. The Cape Fear Formation generally
consists of silty clays at this site. The Middendorf Formation sediments appear to be roughly
thirty (30) to thirty-five (35) feet thick in places, generally higher elevations, and decrease at the

lower elevations until they disappear.

The Cape Fear Formation consists generally of tan to gray silty clay with some lenses of
clayey silts. This formation tends to dominate at lower elevations. Borings indicate that the

thickness of the Cape Fear is in excess of fifty (50) feet at the site.

4.2.1 NRC Soil Mapping

Natural Resource Conservation (NRC), an agency of the U.S. Department of Agriculture,
has data which is useful for site planning. Many of the soil characteristics and engineering
properties of the surficial soils are outlined in tabular form. The NRC has mapped the major soil

series occurring within Harnett County in a document entitled Soil Survey of Harnett County,

North Carolina.

4.2.2 Site Lithology

The higher elevations on the site are covered by Blaney Loamy Sand (BnB) characterized
by slopes of 2 to 8 percent. Lower elevations and side slopes are covered with Candor Sand
{(CaB) characterized by slopes from 0 to 8 percent. Small areas of Vaucluse Loamy Sand (VaB)
characterized by a 2 to 8 percent slope, and Blaney Loamy Sand with 8 to 15 percent slope were
also observed.
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4.2.3 Geologic Sections

The boring data is presented graphically on a series of 4 borehole cross-sections and the
associated modeled subsurface profiles. For this study we have implemented the three
dimensional (3-D) subsurface modeling software RockWorks2006 by Rockware, Inc., Colorado.
As shown on the following pages, four cross-sections (A through D) are represented with both a
3-D model of surface contours and profile view in Figures 4 - 12, respectively, for a total of eight
exhibits. Borehole data is graphically represented with the existing ground surface and seasonal

high water table surface as labeled lines for each cross section.

Cross-sections A and B are oriented roughly parallel to the topographic lines and follow
the apparent direction of groundwater flow. Cross-section C and D are oriented to bisect the site

for proposed future landfill expansion in two areas, including the Phase III expansion cell.
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Cross-section A

This cross-section is oriented roughly east-northeast to west-southwest and runs parallel
through the proposed Phase IIl expansion area requested to be permitted. Changes in the land
surface are indicated as the elevation drops from piezometer PZ-27 at the northeast end of the
section to piezometer PZ-14 at the southwest end of the section. PZ-14 is located in the lower
region of the area to be requested for permitting. Surface elevation drop through the section is
approximately 52 feet. Sandy clay and clayey sands are dominant from PZ-27 to PZ-14.
Groundwater in the upper reaches of the section (PZ-11, 15, 27, and 29) is consistently between
twenty-five (25) and thirty (30) feet below ground surface. At the locations of PZ-10, 12, 13, 14,
16, and 18, groundwater elevations rise to only two (2) to seventeen (17) feet below ground
levels as lower, wet areas are approached. Groundwater levels would appear to be controlled by
the topographic drop in elevation in the direction of groundwater flow. Refer to Figure 5 for a
model of the topographic elevations of the existing surface in relation to the location of cross-

section A and Figure 6 for a profile of the subsurface for this cross-section.

Figure 5 — Cross-section ‘A’ Surface Elevation
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Cross-section B

This cross-section is oriented roughly east-northeast to west-southwest and runs parallel
next to the proposed Phase III expansion area requested to be permitted. Changes in the land
surface are indicated as the elevation drops from piezometer PZ-28 at the northeast end of the
section to a location approximately halfway between piezometer PZ-19 and PZ-20 at the
southwest end of the section. PZ-19 and PZ-20 are located in the lower region of the area for
future expansion but outside the area to be requested for permitting at this time. Surface
elevation drop through the section is approximately 71 feet. Clay, Sand and clayey sands are
dominant throughout the geology of this cross-section. The groundwater of this section (PZ-20,
21, 23, 25, and 26) is consistently between two (2) to ten (10) feet below ground levels.
Groundwater levels would appear to be controlled by the topographic drop in elevation in the
direction of groundwater flow. Refer to Figure 7 for a model of the topographic elevations of the
existing surface in relation to the location of cross-section B and Figure 8 for a profile of the

subsurface for this cross-section.

Figure 7 — Cross-section ‘B’ Surface Elevation
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Cross-section C

This cross-section is oriented roughly north-northwest to south-southeast and partially
bissects the proposed Phase 11l expansion area requested to be permitted. Changes in the land
surface are indicated as the elevation drops from piezometer PZ-24 at the northwest end of the
section to piezometer PZ-13 at the southeast end of the section. PZ-24 is located in the lower
region of the area but outside the proposed Phase III expansion area to be requested for
permitting. Surface elevation drop through the section is approximately 21 feet. Clay and clayey
sands are dominant from PZ-24 to PZ-13. The groundwater of this section (PZ-13, 17, 23, and
24) is consistently between three (3) to ten (10) feet below ground levels. Groundwater levels
would appear to be controlled by the topographic drop in elevation in the direction of
groundwater flow. Refer to Figure 9 for a model of the topographic elevations of the existing
surface in relation to the location of cross-section C and Figure 10 for a profile of the subsurface

for this cross-section.

Figure 9 — Cross-section ‘C’ Surface Elevation
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Cross-section D

This cross-section is oriented roughly north-northwest to south-southeast and bissects the
proposed Phase III expansion area requested to be permitted. Changes in the land surface are
indicated as the elevation drops from piezometer PZ-26 at the northwest end of the section to B-
101 at the southeast end of the section. PZ-26 is located in the lower region of the area but
outside the proposed Phase IlI expansion area to be requested for permitting. Surface elevation
drop through the section is approximately 53 feet. Sandy clay, sand and clayey sands are
dominant from PZ-26 to B-101. The groundwater of this section (PZ-11, 15, 25, and 26) is
consistently between three (3) to twenty eight (28) feet below ground levels. Groundwater levels
would appear to be controlled by the topographic drop in elevation in the direction of
groundwater flow. Refer to Figure 11 for a model of the topographic elevations of the existing
surface in relation to the location of cross-section D and Figure 12 for a profile of the subsurface

for this cross-section.

Figure 11 — Cross-section ‘D’ Surface Elevation
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5.0 SITE HYDROGEOLOGY

As previously described, the two dominant formations found on site are the Middendorf
and the Cape Fear. The Middendorf generally consists of sediments which range from silty clays
to clayey sands and gravel. Clay lenses are common and may result in small pockets of perched
groundwater. Zones containing more sand and gravel as opposed to silty clays will exhibit a
higher hydraulic conductivity. The Cape Fear Formation is generally described as relatively
impervious, tight, silty clay, and based on piezometer and boring data it is found to be fairly
consistent across the site. The Cape Fear appears to be a confining unit which would tend to
resist vertical hydraulic connectivity and groundwater flow downwards from the uppermost

aquifer in the overlying sediments to a confined, deeper aquifer.

Data from pre-existing and newly-constructed piezometers and monitoring wells on the
site provided information on subsurface conditions, particularly soils and groundwater, at the
facility. Based on these data, a potentiometric map was produced which indicates measured and
predicted groundwater elevations of the uppermost aquifer across the face of the proposed
landfill expansion area as shown in Drawing 3. Based on rainfall data gathered from two nearby
observation stations, it is assumed that seasonal variations in water table could have a bearing on
elevation measurement readings. The groundwater elevation measurements were obtained just
after periods of increased rainfall during the period of December 2009 through February 2010.

However, it appears that these potentiometric levels represent a consistent pattern at the site,

In general, groundwater flow is directed from areas of high potential to areas of low
potential. Based on the findings of this and previous studies at the site, groundwater flow
generally follows surface topography. This is typical of the Coastal Plain and Piedmont regions
of North Carolina where the Middendorf Formation sediments, the naturally-occurring overlying

soils prior to excavations in the proposed expansion area.

Based on data compiled at the site from recent borings, piezometer installations, and
monitoring wells, groundwater appears to be present in the region of the Cape Fear Formation

sediments between the elevations of 270 and 290 feet in the proposed landfill expansion area.
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Data from a previous site investigation determined that the direction of groundwater flow in the

Cape Fear Formation sediments is slightly west of due south, and at a very slow rate.

5.1 Depth of Groundwater

Based on water level measurements made in the piezometers during field work, the depth
to water varies between 7.8 and 31.4 feet below the existing ground surface over the entire study
arca and between 10.8 and 31.4 feet below ground surface in the proposed landfill expansion

area.

Maximum groundwater elevations, calculated based upon periodic well readings obtained
by CTC, are graphically illustrated on Figure 3, the Groundwater Surface Contour Map. The
groundwater contour map indicates the most current groundwater flow direction. The
groundwater readings from the current and previous years show fairly good consistency over the
time period of 2004 to 2013. This confirms that the calculated maximum groundwater elevation

is a stabilized elevation based upon the consistency of the previous and current readings.

To better depict and understand the groundwater elevation in and around the Phase III
expansion CTC incorporated data from four (4) wells/piezometers (CDMW1, B-101, B-102 and
B-104). These wells were removed prior to construction of the Phase II cell; however, it is
important to note that the last calculated maximum groundwater elevation for these wells (B1010
thru B-104 in 2004 and CDMW!1 in 2006) occurred during a period in which the groundwater
was at higher elevations due to abnormally high rates of precipitation which would make their
readings suitable for this site study. Refer to Figure 2 for piezometer and well locations and

Figure 3 for groundwater elevation contours.

5.2 Groundwater Flow Direction

Groundwater flows from areas of higher potential to areas of lower potential
Groundwater flow is also perpendicular to the potentiometric contours as surface water flow
would be to topographic contours. The general direction of flow is downward/down gradient to
the west/southwest; however, a small portion of flow is directed to the northwest. Ultimately all
surface water discharges into a tributary of McLeod Creek. As noted in previous paragraphs that

describe the sections, groundwater also flows laterally to discharge points as indicated by the
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curving contour lines into the drainage depressions where groundwater discharges as intermittent
streams. Water levels on the geologic sections show groundwater flow to the tributary of

McLeod Creek.

The ridges and areas of higher topography on the north part of the proposed landfill
expansion site tend to act as groundwater recharge areas. Water infiltrates the ground surface and
moves downward to the zone of saturation. Groundwater flows downward and laterally to
discharge points to the south. The compositions of the sediments that are present on site tend to
complicate groundwater flow. Where more or less granular sediments occur, groundwater will
flow preferentially within more granular materials. Where the fine-grained sediments occur, such
as silts and clays encountered in the soil borings and piezometer installations, groundwater will
tend to flow on top of, or around, the clay due to its much lower conductivity. This condition was
indicated by the piezometers which had more water in them after considerable rainfall, but water
levels were lower when there was less rainfall. The deeper piezometers are more representative

of the actual groundwater levels within the zone beneath the clay and within the lower sediment

colummn.

5.3 Physical Features to Control Groundwater Flow

After construction of Phase II of the C&D landfill, the drainage ditch located on the
northern side of Phase II that drains to the horseshoe shaped sediment basin on the western end
of the C&D cell, experienced seasonal periods of extreme wetness. Due to the low slope of the
constructed drainage feature, water tended to pond and keep the bottom of the ditch saturated due
to the underlying natural clay substrate at this elevation. This wetness was in part due to periodic
groundwater discharges from the northern slope above where clay lenses were exposed on the
cut slope discharged groundwater during periods of high precipitation. Due to the wetness of the
ditch bottom and the tendency for the water to stagnate, a sand and gravel bed was installed in
the bottom of the ditch surrounding a 4 and 6 inch perforated pipe. This allowed the periodic
groundwater discharges to flow and discharge in the sediment basin while not ponding in the
ditch bottom and allowing easier site maintenance. This ground water control feature is shown

on Figures 1 and 2.
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5.4 Seasonal Water Table Variation

The groundwater readings obtained from 2004 to 2013 show significant variation in
elevation in some of the borings. This is due to some of the borings being located in areas of
groundwater recharges with the overlying materials being of a high permeability while other
borings are located in areas between groundwater recharge and groundwater discharge where the

overlying material is of a low permeability,

The groundwater readings for the borings located within and near the approximate
footprint of the proposed C&D cell indicate a seasonal variation in the water table that ranges
from 1 to 9 feet. This is considered to be within the normal seascnal variation due to fluctuations

in precipitation and evapo-transpiration.

Two piezometers, PZ-12 and PZ-16, show water levels considerably higher in elevation
than the surrounding piezometers. This is likely due to the subsurface confining unit also being at
a higher elevation, the wells being located in a groundwater recharge area, and to probable

localized perching conditions.

In an attempt to verify that the highest water levels recorded for the wells located within
the footprint of the proposed C&D cell are an accurate prediction of the seasonal high water
table, climatic data for Raven Rock State Park in Lillington North Carolina was analyzed. Raven
Rock is located approximately 20 miles from the landfill and the climatic data for the State Park
should provide an adequate comparison. Based on the groundwater data found in Table 2 and
Table 4, the highest recorded groundwater elevations for the borings located within the proposed
footprint were during mid to late 2009 and early 2010 for most of the data points. The climatic
data for the State Park shows that precipitation from this same timeframe produced the most
rainfall for 2009 and 2010 especially during the month of November 2009, with the actual
rainfall total of 2.43 inches. The climatic data can be found in Appendix I1I.

In' addition, the historical groundwater data was analyzed for two nearby NC Division of
Water Resource wells located in Fayetteville and Fuquay Varina. This data shows the historical
elevation of the water table with a focus from March 2009 until February 2010. The data sets for
both these wells graphically show a peak water table elevation in during this time periord. This
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data further supports that the seasonal high water table shown in Figure 3 is accurate. With the
excessive drought period that North Carolina has experienced the past 2+ years the end of 2009

thru early 2010 still remains the peak water table elevation. This well data can be found in

Appendix IV.
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6.0 CONCLUSION

The report presented here summarizes a detailed investigation of the geologic and
hydrogeologic features of the Anderson Creek landfill site and particularly the site of the
proposed Phase III expansion to the C&D landfill cell. The required information, such as,
subsurface soil information, groundwater depth, direction and rate of groundwater flow, is
presented to allow for the adequate design of the landfill expansion and to assist in generating the
required groundwater monitoring program for this expansion. The requirements found in 15A

NCAC 13B.0538 have been addressed by this report,
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Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 302.958 Project #: 03001C
5
E DESCRIPTION GRAPHIC LOG N-VALUE USCS SYMBOL MOISTURE
&
]
[T}
Clayey SAND
L Brown Red Grey Clayey SAND (medium) w/mica 5
Qrganics intop 1'
i~ 9 Damp
L sC
- 20
L Darmp
B 15
293.958
CLAY 15 Damp
10 Grey Brown mettled CLAY
La cL
o 32
290.958 /
Clayey SAND Damp
L Grey Clayey SAND {medium) w/mica 21
» SC
—15 14 Moist
286.958
CLAY
| Grey Black CLAY wimica 4 - 28 cL
284.958
Sandy CLAY Damp
L Dark Grey Sandy CLAY
47
—20
- 31 CH Damp
B 39
B Camp
—25 23
» 20 Damp
= 34
30 Damp

C.T. Clayton, Sr., P.E., Inc.
3100 NC Hwy 27 E
Coats, NC 27521 Fax:

Phone: 910-897-7070
910-897-6767

Boring Log




Project: ACLF C&D PHASE Il| BORING: B-1 Page: 20of2
Drifling Co.: J&L Date Started: 5/19/09
Drilling Method: 2 1/4" HSA Date Completed: 5/20/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 302.958 Project #: 03001C
3
E DESCRIPTION GRAPHIC LOG N-VALUE USCS SYMBOL MQISTURE
i
o
m
B 37
B CH
- 50
P Damp
267.958 50
SAND 1 -
266.958 Light Grey SAND {medium} Damp
Sandy CLAY
o Grey Brown Sandy CLAY (fine) w/mica ie cL
264.958
SAND
L Grey SAND (fine to medium) wimica 45-;3" Damp
—40 SW
- 50
5
260.958 .
Sandy CLAY e
L Grey Red Brown Sandy CLAY w/mica 45
o CcL
—45 55 Damp
256.958
Clayey SAND
N Grey Brown Claysy SAND (medium} w/mica 50 sC
g
254.958 D
Sandy CLAY amp
L Brown Blue Sandy CLAY {medium) w/mica 75
CcL
50
251.958 e 50
CLAY . B oH Damp
250.958 Dark Grey Clay wimica Z <
Sandy CLAY ! 5C
249.958 | Blue Brown Green mottled Sandy CLAY (fine) - 50
248958 | CLAY 2 cL
Light Grey CLAY w/mica
—55
— 60
Boring Log

C.T. Clayton, Sr,, P.E., Inc.

3100 NC Hwy 27 E

Phone: 910-897-7070

Coats, NC 27521 Fax: 910-897-6767




Project: Anderson Creek C&DLF Phase lll BORING: PZ-10 Page: 1 of 1
Drilling Co.: J&L Date Started: 5/26/09
Drilling Method: 2-1/4" HSA Date Completed: 5/26/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 287.156 TOC Elev.: 290.98 Project #: 03001C
-
8
g = m
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g >,,; =
z = |8l @
u = 7] o]
[} =z = =
— Sandy CLAY
B Red-Brown Sandy CLAY (fine to medium}
b=
B 8 9 CL | Damp
(8] @
2o
i £ | 285156
o Clayey SAND
f Tan Clayey SAND (medium to coarse} w/mica
= :
I g Changing to more Red 14 Damp
S —
2
— ‘£ 5C
k]
[~
7]
o
—5 10 Moist
| 280.156 Wet
SAND B ©
Grey coarse SAND SW
| 279.156
Sandy CLAY
Grey mottled with red & brown Sandy CLAY (medium}
B |5 : _lﬁ . 15 Damp
@ e . (]
L0 & E o | 277158
! B g Sandy CLAY cL
s w Tan Sandy CLAY (fine)
i 276.156 ,
. Clayey SAND 16 Moist
Grey Clayey SAND (fine to medium)
L : sC
B 5 274.156
N Sandy CLAY 17 Wet
e Gray Sandy CLAY (fine})
| CL
272.656
£ CLAY v
15 W o T Grey CLAY - A 43 CL Damp
= - '¢'¢'¢-§-—| 8 S r
| T a | 271.156 /
ES
=
O
—20

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phane: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE Il BORING: PZ-11 Page: 1 of 1
Drilling Co.: J&L Date Started: 5/27/09
Drilling Method: 2 1/4 HSA Date Completed: 5/27/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 334.041 TOC Elev.: 336.96 Project #: 03001C
o
Q
3 s |
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g E %
= < | 3| o
- = 17} =]
o = > =
N S - Sandy CLAY TR,
N h\ h @ Red Sandy CLAY (fine} w/mica e
[0 2 = Fh! Damp
= = . T
= ' L] . .. L] . g
el el 3 % :
- & .;_a- ; 10 CL
+ . + .
- . LI
u- * L] . * .
- +.¢ i +.o . 9 Damp
i .2 +2 328.041
= e Clayey SAND
- Je, Je, Red Brown Purple Clayey SAND {meduim to course) 8
. o= . wimica
I~ s ..o SC
+ ., + .,
= = = o 12
Q‘- 3 +-
=10 = > |2 Damp
| 2 |- s.© 323.00
S B EEN Clayey SAND d
L e, ., Light Brown Clayey SAND (fine) w/mica
n L4 . & = N
- g 5, 9 sc
& L
- ® = 2«
o - 319.041
—15 L el : AT 1 Moist
| N hal I -4 White red brown mottled SAND wimica
= = E= 6" of red SAND @ 22.5°
B D, Ce, o Changes to Yellow white brown SAND @ 23'
a2 . PR 12
- .0 ..®
g i
- B :‘- . :- 11
—20 . e ¥ SW | Maist
B 9
— 1
B = 7
[=
i 2
[
m
N 1, | 308.041
- [+]
@ Clayey SAND
L £ % Tan Brown purple Clayey SAND 5 SC
o T
3] ]
r@ 305.541 AR Wet
. Sandy CLAY / #
i CL
— 04041 Grey Sandy CLAY i . Damp
— 30 “E’,
3 Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE It BORING: PZ-12 Page: 1of 1
Driliing Co.: J&L Date Started: 5/27/09
Drilling Method: 2 1/4 HSA Date Completed: 5/27/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 315.163 TOC Elev.: 318 Project #: 03001C
-
[=]
3 g | g
WELL COMPLETION DETAILS = DESCRIPTION GRAPHICLOG | 4 & g
= . @ &
w - Q 6
- | T w
w z > =
\\"% § Clayay SAND
— Red Brown Clayey SAND {(fine)
B :“L\ &\ 2 Changes to Red and then to Brown
% . i3 c 10 Damp
= - T e g
" +l ] * . [T}
- +'0 i #‘ﬂ- ) m
L .=
s, &
L o LI 8 8C
a * . o
= =
" []
- 8 ol 2 Damp
- . 1=. =)
I S B [5]
—5 2 |- “, 7
% <+ hd L <
0 .
308.863
= Sandy CLAY
B ’g Yellow Brown Sandy CLAY (fine) w/mica 10 CL Moist
€
N @ | 307.163 Wet
306,663 | SAND 5w ¢
Grey Brown SAND {medium}
B CLAY 3 cL
Grey Red Brown Mottled CLAY
10 305.163
Clayey SAND Wet
— Brown Grey Clayey SAND (medium) sC
L % | 304183
C 3 Sandy CLAY 43
g z Brown Grey Sandy CLAY (fine) 11'- 12.5' CL
| (5] (g Grey Clayey Slurry with some Sand (medium) 12.5' - 13.5'
@ Grey Brown Mottled Sandy CLAY {fine) 132.5 - 16 Wet
- 50
" CL
| Wet
15 T 52 cL
* ,-e- o — D
| e -_f? 3 299.163 ame
1=
=
Q
20

C.T. Clayton, $r., P.E., Inc.
46 W. Washington St.
Coats, NC 27521

Boring Log and Well Construction Details

Phone: 910-897-7070

Fax:

910-897-6767




Project: ACLF C&D PHASE Il BORING: PZ-13 Page: 1 of 1
Drilling Co.: J&L Date Started: 5/27/09
Drilling Method: 2 1/4" HSA Date Completed: 5/27/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.; 304.293 TOC Elev.: 307.23 Project # 03001C
-
8
) z y
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g s 5
= < | 8| @
o = @ o
w Z a2 =
) ) SAND .
L ?\}\\ > o | 203203 | white Brown SAND (medium) a SW | Moist
e =% § Clayey SAND
o . L ? Brown Clayey SAND {medium)1'to 7'
PR o & . @ 7' to §' Red Brown (medium to coarse}
o .o g 8' to 12 Grey (coarse with pebbles) 19 Damp
- sy <
- L
5 o o <. 19 Damp
o & P -]
- [ &, SC
= e A
- . e
ol NN =
B Im [l L %
g + [ a
| = | =
§ " :. i :. 23 Damp
—10 .q..'u' . q..a' .
. .°
B : . ; . 16 Moist
N - “a 292.203
= o) CLAY
| <, Ed 291.293 | Grey CLAY - cL Demp
— 200.293 | Sitty SAND . SM
o 2 Gray Silty SAND (fine) wimica Wet
§ Clayey SAND
—15 é Grey Brown mottled clayey SAND (fine) w/mica 18
- 11 Wet
5C
| 10
= . 5
20 8 : & wet
a8 17
| : 281.203
i Sandy CLAY S L
| it Grey Brown mottled Sandy CLAY (fine) : ; 4 cL Damp
2 e v 279.203 ; s
B ST T CLAY -
i P e ¥ T [[278.293 | Grey CLAY wimica . L
£
- 3
o
—30

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE lli BORING: PZ-14 Page: 1 of 2
Drilling Co.: J&L Date Started: 5/20/09
Drilling Method: 2-1/4" HSA Date Completed: 5/20/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 277.641 TOC Elev.: 281.31 Project #: 03001C
|
Q
= m
o} = &
WELL GOMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g 5 =
= 2| a| &
- > ] =]
w k4 =] 2
:QC‘ S:\ | 277141 | TOPSOIL
- . [1) B
B — o |
L \ ayey SC
- .2 5 &3 Lo e Claysy SAND {medium)
s @ 8. CLAY
B A 2. Brown-Red CLAY w Sand (medium to coarse) e 9 CL Maist
L o o 273641 ; o
KN e Clayey SAND j
L g ;' N ;' - Grey Red Brown mottled Clayey SAND {medium) g sC Molist
o ¥ . 271.641
- = =
“a s CLAY ek
L +.-n ; #.4: . Grey CLAY w Sand {medium to coarse) e ; 6 cL Moist
i A 2" 269.641 o
o = . Sandy CLAY
» Je, ., Grey Brown Red mottled Sandy CLAY w/mica 15 Moist
2. o= {medium to course}
—10 . o
%, : . 23
- = [=4 .
K :'_ - :. £ 15 CL Moist
| <. % . (&)
e o
» ,,'.’: " ;: “ 17 Damp
- - * - - % -
L L3
15 "o c 262.641 )
:.. :.' w61 0 Clayey SAND ' 16 sc Moist
L = e = i Grey Clayey SAND w/mica £
.t . CLAY . cL
= + < Cha 260641 | Brown Grey GLAY with sand (course) ’ 10 Moist
v, 2 @ CLAY /
r - . Grey Blue CLAY with varying amounts of medium B -
-3 - sand and mica Ly
L e . +.¢ .. ,” .‘— A 21 Damp
20 ;.' > -;.* e .
g - B K
- g1 :- - _:- 20 Damp
- © #_ﬁ +.° . ¥
o = o B
- - J/’J
o Iy " : . LA 23 Darnp
h L=, - o
- ot A 7 cL
. : , T
—25 e, L / . 48 Damp
| : s : s , oy
-l ¢- : ¢- i
o o
- e il 59 Darmp
..@ gy . €
N &, * »
= e e : v
. -+ . -+ .
r L= e . 75 Damp
- o 247.641 e
[-30 AN, NN

C.T. Clayton, Sr., P.E,, Inc.
46 W. Washington St.

Coats, NC 27521 Fax:

Boring Log and Well Construction Details

Phone: 910-897-7070

810-897-6767




Project: ACLF C&D PHASE I BORING: PZ-14 Page: 2 of 2
Drilling Co.: J&L Date Started: 5/20/09
Drilling Method: 2-1/4" HSA Date Completed: 5/20/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 277.641 TOC Elev.: 281.31 Project #:; 03001C
|
2
8 z w
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG e % =
P 2 @ 7
I'.Il'I > 7] [*]
w z =1 =
o 3 GLAY .
| ﬁ\ k o Brown Red Grey mottled CLAY w/mica o /, 86 o
A = Ly B amp
A b 5 .
- [~ ;o
Q
m e . I CL
| S ] 54 Damp
’ ‘ LS
L A
N 242641 /.
% ’_ ¢ Sandy CLAY 78 Damp
L N E Blue Green Sandy CLAY (medium) wimica
E
i y & 58 CL Damp
8 239.641
- Clayey SAND . )
L Grey Clayey SAND (medium) w/mica 78 sc Damp
10 237.641 .
CLAY ’ . CL
L 236.641 Grey Brown mottled CLAY wffines and micaa F 50 Damp
Sandy CLAY G
- Blue Gresn Sandy CLAY w/mica (varying medium to
course) 50
- p Damp
=45 42 Damp
;_ e T
- e, @ v 42 cL Damp
> . L T 7]
- Ta o ? “"4 R g
P
L] (]
B N 56 Damp
LA T
I—50 " 2 R
& -; °° N
L I d
B . = L -
N '-a.?o o
- .;. - . ® .:. 45-2, Damp
| Y RO 223.641 .
55
[— 580

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St.

Coats, NC 27521 Fax:

Boring Log and Well Construction Details

Phone: 910-897-7070
910-897-6767




Project: ACLF C&D PHASE {lI BORING: PZ-15 Page: 1 of 1
Drilling Co.: J&L Date Started: 5/28/08
Drilling Method: 2 1/4" HSA Date Completed: 5/28/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 335.462 TOC Elev.: 338.42 Project #. 03001C
-
Q
z i
o = B
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG u - 5
= 8| 2
i = B =]
w = 2 =
— SAND
= = @ @ Tan SAND {fine) wiorganics 8
1 E Sw
- -:I-' -:-. ,g Damp
| 4d & 332.462
o ™ Claysy SAND 10
N i ES Red Claysy SAND {fine) w/organics 3'to 4'
- - Tar to Red Clayay SAND (fine to medium)
—5 =, o wimica 4' to 13' 29 Damp
B - -
o -
- . - 30
41 4
B - " 8C Damp
- . - =
5 . . 16
—10 . —
w
- =1 |51 2 27 Moist
. . 5
L . > 4 3
| 2 1° ' 322.462
g |e= P SAND wiPebbles 14
L © . - Brown SAND (coarse w/pebbles) SW
|, +. . 320.462 Mo
5 & | o | SAND 17 ist
- & = Yellow White SAND (medium)
b - 5w
- . . 9 7
B = = 317.462
-:.- q'. Silty SAND
- & & Varying colors of Clayey SAND (fine) 9
B " Sand becoming more coarse
=20 L LI 1" Red Gravel @ 23.5' Moist
= =
— - - 10 SM
B . | L
= -
L +_ - 1
B N Moist
o5 ] o 310.462
= AT - SAND 8
- kL Wt g White Yellow Brown SAND (medium to coarse;)
" . " 4
r = P " m
» .. e 8 SwW
—eEl .-
R =Rt wet
L 5 ) @ 0
- . - 5 o 305.462
30 ", A& Sandy CLAY -
N ::‘ e Grey Sandy CLAY (fine) 13 Damp
. oA
L = o T .
s LW 50 cL
— " " 2]
o . o g
N a= 5 301.462 Damp
3
[—35

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Drilling Co.: J&L
Drilling Method: 2 1/4" HSA

Surface Elev.: 324.072

Project: ACLF C&D PHASE Ili

Location: ACLF, Lillington, NC

BORING: PZ-16

TOC Elev.: 327.90

Page: 1 of 1

Date Started: 5/27/09
Date Completed: 5/27/09
Logged By: JG

Project #: 03001C

-
[=]
g £ | ¥
WELL COMPLETION DETAILS E DESCRIPTION GRAPHICLOG | 4 & 5
2 2| 8| e
= = & <]
w 4 =1 =
_— SAND
h n White Red Brown SAND {medium)
- -+ "g
L=J = ‘g
. B swW
| = = 324.900
'E-_ +_ Clayey SAND Damp
& & 323.900 Red Brown Clayey SAND (fine) SC
- i Sandy CLAY
| : _;' 1 322000 | Grey Sandy CLAY cL
. l . Clayey SAND
N . Varying colors of Clayey SAND {fins)
B [ = > = Damp
2 %
S “—
o L L2 @
2
B - i
'=-. L -:-' 8
B . . sC Moist
o oo
10 -:-_ -ﬂ-_
+ [ ] # -
- | >
-] L=
- L] - D
. ‘1 . 9 e
- - L=] - o=
B "q.;": E E"\.
312.900
- 8 .
15 o R Sandy CLAY Moist
o . g 311.900 Red Brown Sandy CLAY w/pebbles CcL
L " . . m
R . SILT
i 310900 | GreySILT ML W
e SAND o
N . ° - - g = 309.900 | Red Brown SAND (medium to coarse) sW
e |, . g Sandy SILT
I L L o Grey Purple Brown mottled Sandy SILT(fine}
B g [ 5 ML
;] o . 3
0 ‘el ey 307.900
o .. Sandy CLAY Damp
N N Brown Grey mottled Sandy CLAY (fine) w/mica
T, T o4
L CL
B Ty . Q
.lul TS _q-—,m
L - - e & Damp
Ll E-N B
L A " a 303.900
25

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St.
Coats, NC 27521

Boring Log and Well Construction Details

Phone: 910-897-7070

Fax:

910-897-6767




Project: ACLF C&D PHASE II! BORING: PZ-17 Page: 1 of 1
Drilling Co.: J&L Date Started: 5-22-09
Drilling Method: 2 1/4" HSA Date Completed: 5-22-09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 311.552 TOC Elev.: 315.49 Project #: 03001C
-
Q
3 $ | w
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g 5 E
& (8| 2
| y @ =]
i = = =
SAND
H‘"‘-. Tan SAND (fine to coarse) SW
i oy o] 2 [ 310852
&) < g Silty SAND 16
'='_ '='_ 2 Red Brown Silty SAND {medium) w/mica
L] < L] 1
= Darnp
- = o o
b " SM
<, <
- e > | . | B 12
£ e = 2
a Ll - [&]
o | 4 4
- ‘q}\: w: Dami_:o
. hx“" -~ ! £ | 308552
< < £ SAND 13
._-: ._-: & Red Brown mixed SAND {fine to coarse) aw
B e T 305.552
L e Silty SAND Leme
- : : . :- Red Brown Silty SAND (coarse) wimica
: =N 15
A L= §
B r " o & Moist
§ [~ —-+ E SM
g . I B
I LI LI
B x H - H 17
— 10 ::' ::.
- e 301,052
" e ] Sandy CLAY )
B - - B ¢' Red Brown Grey mottled Sandy CLAY (fine) w/mica 94 cL Wt
oo "
I
L . @
N LEL o | 200552
£ Damp
(5]
15

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE Il BORING: PZ-18 Page: 1 of 1
Drilling Co.: J&L Date Started: 5/26/09
Drilling Method: 2 1/4" HSA Date Completed: 5/26/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 297.882 TOC Elev.: 301.4 Project #: 03001C
|
o
z @
[} = ¥
WELL COMPLETION DETAILS T DESCRIPTION GRAPHIC LOG ) n 3
P 2 @ %
| = & Q
w z =] =
SAND 5w
R = 1 2 296.882 | Red Brown SAND (coarse) 8
= | 8 | cesss2 | CAY cL
- o o 2 - Grey CLAY w/organics
= = Sandy CLAY
B '3'_ ‘ﬂ'_ Varying colors of Sandy CLAY (medium) 16 Damp
B . *.
& I
5 = = 13 CL
B 9 . o4 Moist
B -] = L3 . 17
| ' : 289.882
<. . Clayey SAND
N & -] Grey Red Brown mottled Clayey SAND (fine)
L-2 -ﬂ-". '.n Changes to medium/coarse at 12' 24 Damg
10 | "4 Mica at 15' _
u . . £ Brown Clayey SAND (fine to medium) at 16'
| % = = 4]
s ¥ * 11
(&) - .
B -, e SC | Moist
- - +
= = 1
] o e
B .l.. .I-. _g
L " . . ©
i .0 i1 “@ | 280882
- o 279.082 | Gont ’ cL
| . ' - K Grey CLAY Wet
. LI Clayey SAND
- . . ! Red Brown Clayey SAND {medium to coarse} 11
- L 5C
20 4
l. . .I o : .l. é 276-882 24 D
B l 0 | o amp
) . Clayey SAND
= E il P E 275.882 | Grey Clayey SAND (fine) sC
[+
w o fo., ., CLAY CL
= . . = Grey Brown CLAY 10
L L Clayey SAND K
B S S, Grey Clayey SAND some pebbles SC Wet
—25 i e 272.382 AR s T
i P L e CLAY 7
& - Grey CLAY wimica
e - = CL
- . - ‘ﬂ'—q / 27 Damp
T 5
N A 2 | 269862 P
=
s (3]
—30

C.T. Clayton, Sr., P.E,, Inc.
46 W. Washington St.
Coats, NC 27521

Boring Log and Well Construction Details

Phone: 910-897-7070

Fax:

910-897-6767




Project: ACLF C&D PHASE Il BORING: PZ-19 Page: 1 of 1

Drilling Co.: J&L Date Started: 5/22/09
Drilling Method: 2 1/4" HSA Date Completed: 5/22/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 245.118 TOC Elev.; 248.13 Project #: 03001C
o
[#]
z @
[} = u
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG "'=J 5 =5
=
& 2| 8| ¢
- T 7] [*]
] = =] =
"H:H_' SAND
Black Red Brown SAND (medium)
_ b h "g 7 sw
r — ’ N -. - £
g et b e 8
B b " .
8 [ . 243.118 5
e o Clayey SAND amp
ot % % Varying colors of Clayey SAND {medium to coarse)
[\ . b - " wimica
B - H . H 8 Moist
B i i, | {'——l Damp
= " = " B
r — .. a
LI . LI . E
—s B L KO 10 | sc
0 ., . :
L R :'-_' Damp
B ., = 5 17
k-2 & " .
- ]
[ ] + [ ] * 4
B . = = . Damp
. L
5 2 a
- 2
t=J a .
. P 0
—10 ..g. = 4-—| Damp
1]
L3 " -':h 5 E
i R -
6, & . a2
= = .
) o
- + - - +
B = 'ﬁ'. . Damp
. T o
i L F 232.118
¢, © . Sandy CLAY =
L . Blue Green Sandy CLAY cL
v X 231.118
B Damp
15

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St.
Coats, NC 27521

Boring Log and Well Construction Details

Phone: 910-897-7070
Fax: 910-897-6767




Project: ACLF C&D PHASE Il BORING: PZ-20 Page: 1 of 1
Drilling Co.: J&L Date Started: 5/22/09
Drilting Method: 2 1/4" HSA Date Completed: 5/22/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 248.934 TOC Elev.: 252.70 Project #; 03001C
-t
o
5 = |
WELL COMPLETION DETAILS E DESCRIPTION GRAPHICLOG | Y & g
- =
= < 51 @
5 = & o
i = 3 =
SAND
[ Ny 248.434 | Tan SAND (fine) SW
Clayey SAND
- ""'-.._\ "w-..'.ﬁ Brown Clayey SAND (fine to medium) w/mica 5
1]
[ =
B "'q, ] t;:' 3 Damp
= =
. . sC
=T “A > 1.
- g - — 13
A% S
L&) - - c
| -, -, § 244934 )
H“:l"'\-: o Silty SAND . Moist
"'H _!2 Grey Silty SAND (medium)
—5 =" &h 5 < 18 Wet
- N
b b 5
L “ . " m SM
i T Tt 241.934
G o Clayey SAND 10
L L Red Brown Clayay SAND {medium to coarse)
R LI l. . :-*_‘ Wet
[ " . 5
&= ‘l: [} .: .-. E
§ e, " E SC
A 8 14
10 ) ' Wet
e e 238.434
= = - Clayey SAND
B Tas S Blue Grey Clayey SAND (fine to medium) w/mica
= - 20
. <+ 5C
=
. 't_l Damp
s . ® 8
| . & 236.934
£
fer
Q
—15

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
48 W, Washington St. Phene: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE Il| BCRING: PZ-21 Page: 1 of 1

Drilling Co.: J&L Date Started: 5/21/09
Driiling Method: 2 1/4" HSA Date Completed: 5/21/09
Location: ACLF, Litlington, NC Logged By: JG
Surface Elev.: 264.550 TOC Elev.: 268.27 Project #: 03001C
- |
[+)
=z m
o} _ = w
WELL COMPLETION DETAILS = DESCRIPTION GRAPHICLOG | 4 b 5
5 s | &
@ z g =
'-,H_| SAND
5 ;ﬂ [, o Brown SAND (medium)
. ) £ 10 swW
B -:-_ 'ﬂ-_ % Damp
| U3 4 o 261.550 .
= = Clayey SAND
L - 1'_ Red Brown Clayey SAND (medium) wimica
—5 -, . 13 SC | Moist
B -, T
= =
i 3 A il 11
B S = & = g Moist
0 - =)
B > o 1
o | *. &, 3
—10 @ |+ o ] :
B Q| = 253.550 L =
: ' CLAY 7
| . 9 . 3 252.550 | Dark Grey CLAY "Z//'////f * Damp

+ < 251550 | Clayey SAND s¢

P P
B - - Red Brown Clayey SAND (medium) w/mica 7 27
R -] CLAY /
&1‘ Dark Grey CLAY w/mica CL
—15 0 Mettled with Red & Brown 24 Damp

£

. = o
» - ]
. SR ]
= am a -- % a0
I o A 246,550 Gl pam
" . Clayey SAND TR P
- R e, Varying Colors of Sandy CLAY {medium to coarse) 45
e . - wimica
—20 .‘.. _’__L:
B r .: :.-L.: = E 35 Moist
| = ¥ "
- 8 " L a - g sSC
g A T
- |.: » : : L 36
—25 ‘-': '-': ar Damp
<, T a
= 'ﬂ'. = 0. 33
s %0
B = o 4
+ T . 8
B . f‘ = § 41 Damo
—30 .2 L] O
B .o % &Y
= L
b | 232.550

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE I BORING: PZ-22 Page: 1 of 1
Drilling Co.: J&L Date Started: 5/22/09
Drilling Method: 2 1/4" HSA Date Completed: 5/22/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 252.788 TOC Elev.: 256 Project #:; 03001C
-l
=3
5 = | g
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g E 5
|
= @
i 18| @
w z =1 =
y TOPSOIL o
h e
:_:"" h 3 Organic TOPSOIL L x ;1‘; ::3‘ % ;:E o
g Fio8 g e ]
i = = | & |57 TR
F | 2 Clayey SAND - 10
o 4 Gray Clayey SAND (fine) w/mica
L o~ % Red Brown Clayey SAND {medium) 7' to 8'
- L .E
£ & 3
» r ] > < 3] Darnp
2 bl R
PR R
© 1]
B e
- ..-. .. .l... Il. ‘qc: 9
. - g . Ll m
—5 [ '.': '.-': 8 Damp
- ‘.. O sC
e . S
= =l R
T A e T
8 S S 7 Moist
» ; '- - ;'- 29 Damp
-
e o 4
D
= E g | 242788
=19 g :
o

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLLF C&D PHASE Il BORING: PZ-23 Page: 1 of 1
g
Drilling Co.: J&L Date Started: 5/22/09
Drilling Method: 2 1/4" HSA Date Completed: 5/22/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 290.056 TOC Elev.: 293.86 Project #: 03001C
-
o
2 g w
g
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG N & z
< 3 0 &
1] = Q 3
puu | ! 7] Q
[TT] = =] =
[ SAND
+ ) s % Black changing to Tan SAND {fine)
= = =
. — % 8
. .9 g SW
= =
- *@ 3
] :b""'{"'x l.:":'{"& g | 287056
B S = N L5 Clayay SAND 8 Dame
s *E Red Brown Claysy SAND (fine to medium)
" a " a 14]
[ R .' [ . -' A SC
= L y
s & |'o ™ - % -‘é (I
5 |- -] & 2845 N R
P i B CLAY ,/"/
— ., S 7] Brown Red Grey CLAY wimica Damp
o . .
B Ca _: o 12
& = . " ]
L ] - -
*¥ e
B : b 'n_. i 19 CL Damp
R @ - 7]
s T 9 %‘
=10 +' o _' -:-. . 3
. :ﬂ- =
B 9 . 18
& -
. -
L '='. &7 . / Damp
+ .00 /
i - T 277.056 / ]
+ 5, - Ciayey SAND e 28
. Grey Clayey SAND P '
| L 276.056 y e R e s¢
v, T o CLAY 7
= . Light Brown CLAY // cL
| . & 0 275.056 ]
15 L Clayey SAND pzerronen I Damp
- T Dark Grey Clayey SAND ; “ sC
B L 274.056
o - CLAY //
“. . Lt Brown mottled with Grey CLAY / cL
i . ', 273.056 CA IS G S 44
P Clayey SAND i ) 58
- Dark Grey Clayey SAND ¢ sC
| x . E X 272.056 v ey e
—20

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE Il BORING: PZ-24 Page: 1 of 1

Drilling Co.: J&L Date Started: 5/22/09
Drilling Method: 2 1/4" HSA Date Completed: 5/22/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 262.075 TOC Elev.: 263.74 Project #: 03001C
—d
o
4 m
c -3 u
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g 5 E
= = @ %]
i i 8| 8
w = =] =
SAND
Brown SAND (fine) SwW
R 261.075
Clayey SAND 8
Red Brown Grey Clayey SAND (medium})
2
B  — T
g g
W
B S A B - 12 SC Damp
- AR =~ () B R R IR : 11
P 1 & CLAY 4
3|, - Grey Red Brown CLAY wimica
- & ]L‘ ?" P Damp
. &=
=P
i Te ¥ 0 / / 21
o c-. .
L . T oa
. s
& =
B = '.n. . "ﬂ' 38 Damp
"a + 0
—10 ‘o cL
o
- & " o
.:, [ =
N - g
2 .al| & / /
<> -
. =
- = on . / Damp
s 0 /
L - T
=
B P . m
. L
L . = -] /
- I
= S o7
15 " . o 0 / / Damp
oo -:-. .
R . s
20 /
L I
= - ? / 49
i + .+ 0 244,075 / ///
—20

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE !l BORING: PZ-25 Page: 1 of 1
Drilling Co.: J&L Date Started: 5/21/09
Drilfing Method: 2 1/4" HSA Date Completed: 5/21/09
Locaticn: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 298.665 TOC Elev.: 302.02 Project #: 03001C
|
[*]
g s | ¥
WELL COMPLETION DETAILS e DESCRIPTION GRAPHICLOG | 4 & %_,‘
o
z < 8 0
Yy 3 2 8
w 2 =1 =
Sandy GLAY
- Red Brown Sandy CLAY {medium to coarse} 5
i > > 2
= = %
i .- . ] 1 & 4 CL Damp
i - = <= =
5 b - 7
a -, -, D
& | & 292.165 amp
» = = Clayey SAND . 23
. = Grey Clayey SAND wimica (medium to coarse)
- 3 3
B - = o o 23 Damp
—10 Im = | 'ﬂ":_|m
- 5 | e o | é’ 23 | sc
B o & . 3 Moist
L | f
- .g. .q. 20
- > b=
—15 &, %, 24 Moist
- a1 |13 282.185 X e
i . \ CLAY y 15
. 1 Y Grey CLAY wimica / L
- o = Damp
B 'n" ‘ﬂ'_ 279.665 é 20
] Clayey SAND s e ]
.0 o, o, 278.865 | Gray Clayey SAND (medium) ‘ Sk
i - < 2" Shelby Tube Sample
i }..,,_ L~ 276.665
L - 2 Clayey SAND
R ] 2 Gray Clayey SAND {medium to coarse) 24 sC Moist
| . o1 & |L2rases A
Sandy CLAY s
—25 = :_ = am _'_q-—| Grey Sandy CLAY {medium) R 26
[ ., ., x
- § .- C oL | wet
| 73] o ol § A g 14
N b W w0 270665 A
T, < = Clayey SAND M s
- A= U Grey Clayey SAND {medium) wimica 18 Moist
' o 0
30 L sc
- & = .
. - & 27
R & A 266.665 o
<. - B 2" Shelby Tube Sample amp
- L Y e
o L 5 264.665
- 5]
35

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Drilling Co.: J&L
Drilling Method: 2 1/4" HSA

Surface Elev.: 287.182

Project: ACLF C&D PHASE Il

Location: ACLF, Lillington, NC

BORING: PZ-26

TOC Elev.: 290.56

Page:

Date Started: 5/19/09

Logged By: JG

Date Completed: 5/19/09

Project #: 03001C

1of1

—l
2
g = w
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG N & z
= 3 % &
1] = O o
-l i wn
[} 2 = =
"H-Q SAND
R‘H\ Rad Brown SAND {medium)
- "-.\"',_-‘-L.,.. "1..‘.\_| 2
"-.H- '.'.""H-.. L
i oy ] B
L L
= = o
B -1 k. 7 SW | Damp
i P P
., .,
—5 =% | s 10
g2 le = &
a [ - - 5 281.182
B 3 4 3
N . a3 Clayey SAND
- =] - (=] Red Grey Tan Clayey SAND (medium)
B . . 3 Wet
+, .
B ﬁ SC
N BN :
iy e
L N o B 277.182
P e SAND
e . Gray SAND (medium)
- - . : . :.. 8 Moist
. SW
B L, * A 6
M n® -
| Sl LA -
r — i -
g . .. & s
£ . . 272.182 W i
—15 @ %" T CLAY 7 9 Wet
N a71.182 | GreYCLAY ////A “
™ " SAND i
| el T 270.182 | GeY SAND (coarse) : sw
AR e R CLAY y %
I . .5 269182 | Blue CLAY wimica A CL »
" o Clayey SAND B olst
. - Grey Clayey SAND
= . . 5 62 sC
o . = 267.182

C.T. Clayton, Sr., P.E,, Inc.
46 W. Washington St.
Coats, NC 27521

Boring Log and Well Construction Details

Phone: 910-897-7070

Fax:

910-897-6767




Project: ACLF C&D PHASE IlI BORING: PZ-27 Page: 324.667
Drilling Co.: J&L Date Started: 5/29/09
Drilling Method: 2 1/4" HSA Date Completed: 5/29/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 329.667 TOC Elev.: 332.53 Project #: 03001C
d
e
= m
[+] = u
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG w t =1
=
= :tl a [}
u > & o
] = 5 =
o SAND
| E:\H-:- Light Brown SAND (fine)
= s 2 ik
o [=
= = k<]
o . . ] Damp
ERREE
B 7
o = L2 = SW
+., .
—5 L * 8 Damp
B = =
i . 'Jﬂ ] 322.667
o A 3__'.,, Silty SAND 13
2 . . e Red Brown Silty SAND {fine) Moist
= mica @ 12' Oi
%, = &
e ey 17
~10 (< .
& -ﬁ < SM
B " 14
+ = o
- - - Moist
o &,
B + | s | 13
| = = 315.667
- - Clayey SAND
15 H K Yellow Brown Clayey SAND (fine) 23
- ‘:‘:_' . ':‘:' 5 _% SC Moist
- v nt 5 22
| - . . ® 311667
i e Clayey SAND
| . =5 Varying colors of Clayey SAND (medium) 17
—20 - ; . ; Moist
[ W .t
- 2 10 sc
- 8 [ €
". e 8
B s Se o 13
L - )
. . 2
- P - 5 Wet
. - 304.667 St Coat
~25 ., .. CLAY 7 1"
i .. 0 P Grey Brown mottled CLAY /
K 5 l. = 51 cL Damp
i - i._"'__lw 301.667 / 4
g
=
b =]
o
—30

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE III BORING: PZ-28 Page: 1 of 2
Drilling Co.: J&L Date Started: 5/19/09
Drilling Method: 2 1/4" HSA Date Completed: 5/19/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 338.811 TOC Elev.: 342.09 Project #: 03001C
=
8
g g w
WELL COMPLETION DETAILS E DESCRIPTION GRAPHICLOG | 4 % &
i 2 | 8 7
| > @ [+]
) [} 2 5 =
CLAY .//
Brown Red CLAY /
B 8 CL
2
| = 336.811 7 A
<« ] = £ Sandy CLAY
| ‘ﬂ'_ ﬂ'_ 0 Red Brown Sandy CLAY (fine-medium) .
. ¢ ) r CL Moist
i - = 334.811
. - Clayey SAND
Red Brown Yellow Clayey SAND (medium)
—5 +*. -, Organics @ 4'to 5'
o o=
B '='_ 'ﬂ'_ Moist
L] { n ‘
L . = =
i # - # L[ ]
- = L- ;
- - sC Moist
—10 — 4P | .4
[=:] 2]
R % o - £ = E_:»
a8 . | 8
. +. )
u & | - Moist
| = =
L .
* ‘ 324.811
- L= o
L2 L4 SAND
- * Yellow White Orange SAND (coarse)
—15 . < Moist
L-J -
B = = SW
o L] { L] 4 -
o = )
| *, o 320811 i 2 :
+ - CLAY 7 Moist
b " Grey Red Brown CLAY
- & o | 12 CcL
= = /
—20 - " 318.811 A / £ 2]
.9 . Clayey SAND T o A
= o= 417.811 | Brown Clayey SAND ; / sC
- & = 17 Damp
. . CLAY 7
B L L Grey Brown CLAY
& @
= =
B . " 18 Moist
< 9 . 3 / cL
B " <> - o /
25 & > / //A 19 Moist

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone: 810-897-7070
Coats, NC 27521 Fax: 910-897-6767




Project: ACLF C&D PHASE ll| BORING: PZ-28 Page: 2 of 2
Brilling Co.: J&L Date Started: 5/18/09
Drilling Method: 2 1/4" HSA Date Completed: 5/19/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.; 338.811 TOC Elev.: 342.09 Project #: 03001C
-
Q
z m
o = z
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g 5 =
- [
= < 8 0
u = & 0
w z =1 =
L L / TS
= k=d
i 3 A / oL
| = = 311.811 A
- * SAND ¥ e M
310.811 Red Brown SAND (fine) sw
B <+, <+, Damp
- - Clayey SAND .
B = = Grey Clayey SAND (medium to coarse) 15
L | > 3-!
—30 : "4
2 |= . -] )
» 5 - " g 14 Moist
L - a
- E§—\ 12 '§C
8
T
o SO o £ Moist
.t - ]
S S @
—35 [ - . . 13
o S
- I | ", é 4 Wet
g | . a
B . " s
- L L =4
§ -_'. -.". (g
i 5 :._ . =-_ .. -
| - it h 298.811
40 A 8 Sandy CLAY
= Gray Brown Black Sandy CLAY w/mica
[ "o - H, 53 cL | Damp
N n T g 296.811
3
(5]
—45
—50

Boring Log and Well Construction Details

C.T. Clayton, Sr,, P.E., Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE Il| BORING: PZ-29 Page: 1 of 2
Drilling Co.: J&L Date Started: 5/28/08
Drilling Method: 2 1/4" HSA Date Completed: 5/28/09
Location: ACLF, Lilfington, NC Logged By: JG
Surface Elev.: 335.477 TOC Elev.: 337.41 Project #: 03001C
- |
o
z m
o = s
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g E |=-’
> 2 @ 7]
- = 7 o
w F4 2 =
] = SAND
'H"'\-_‘ 1 Light Brown SAND {fine)
i :;.‘::..""-.. ﬁ 2
= = 5 3
=1 i~ 3 w
- Lo <
o =
i =, N 332.477 5
s N Clayey SAND L amp
b - Various colors of Clayey SAND (fine to medium)
- >
B = =
4 4
. . . 25
-] = - =
B -, . Damp
& L
N = = 23
| L3
- + = =
. -,
B o | . 18 Moist
- L=
—10 > | 4
g | "= T &
2 e - g
- &) . . 3 7
- -,
L - % ) .
= = Moist
. - 5C
N NN .
o P
[~ L2 L
= -
~15 . = 11 Moist
.4 oA
L " = - o
*, -,
- 1
- L2
= =
- : " g Moist
| ¥ « 316.477
: . Silty SAND 9
- -, White Silty SAND (fine)
. L B N Changes to Red at 27"

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E., Inc.
46 W. Washington St. Phone; 910-897-7070
Coats, NC 27521 Fax: 910-897-6767



Project: ACLF C&D PHASE Il BORING: PZ-29 Page: 2 of 2
Drilling Co.: J&L Date Started: 5/28/09
Drilling Method: 2 1/4" HSA Date Completed: 5/28/09
Location: ACLF, Lillington, NC Logged By: JG
Surface Elev.: 335.477 TOC Elev.: 337.41 Project #: 03001C
=l
Q
3 £ | g
WELL COMPLETION DETAILS E DESCRIPTION GRAPHIC LOG g ﬁ 5
o
= < a 7]
u > @ o
w 2 > =
- -
L=J o=
- 3 A 10 Moist
k-2 = - =
<. <.
L * -
= = 11
'5, : ] > -"E_Im
AR " g SM | Moist
[&] -] o 35
- . [5]
—25 &, &, 10
% )
"'-\.,‘__.ﬁ "1."-%.——|
2
B %"& %H":. é 9 Moist
. v [}
b . L .- &
i o -, 307.477
He "] Clayey SAND
L b White Yellow Clayey SAND {medium)
B - - :- . :-. Changes to Red Brown at 31' {medium to coarse) 13
R e = Wt
L * ' ::!:_L 8
ot * % E
- —..| = SC
§ s i@
B cg o '.-': 23 Damp
| L : . : 50
&8 e S 8
B ' : H .: H Damp
» .-: " .: K 50
| . = - 297.477
[—40

Boring Log and Well Construction Details

C.T. Clayton, Sr., P.E,, Inc.
46 W. Washington St. Phone: 910-897-7070
Coats, NC 27521 Fax: 910-897-6767




3 . -
== Draper Aden Associates Bor ing L 0g
w B Blaclub;g; RichEmond. V‘lrgi;ia
ngineering + ing * Environmental Services -
8090 ‘n’l'].llll;g Pazk Drive B 1 00
Richmond, Virginia 23228
Phane. (04 250228 Page 1 of 4
Fax: (804) 264-8773
Client: C.T. Clayton Logged By: CTC
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT
Project: Anderson Creek Landfill Proposed Cells C+D Drilled By: Houff Drilling Inc.

Location: See I ocation Plan
DAA No. RA02108-02

Depth | Elevation Legend .. USCS SPT N-
it ft. egen Description Symbol &13:: Value Notes
0.0 2920
E b "/ Lean CLAY: Grey-Red-White mottled, damp ||CL  ||g |
5 - to dry
= -1.0 19
= 34
= 20 [ 2000 . 55 89
=t Clayey SAND: Grey-Red-White mottled, sC 14
- damp 19
= 3.0 N
g - 39 7
= -4.0 2880 ; 0
15
= -5.0 10
E - 21 40
E .60 2860
E
£ 7.0 Shelby Tube
- : collected
8.0 |—284.0 .
: - N[ Fat CLAY with Sand: Orange-White mottled, ||CH || 7
E [ moist 18
= 90 | )
S - 2
= 100 [ 282.0 \ 36 60
E T % Sandy Lean CLAY: Grey, moist CL .
2 - 5
= o110 | /
- 12,0 |- 2800 /// 10
E b EEYRERY| Clayey SAND: Grey, wet sc (12 22
3 -13.0 ¢ Shelby Tube
= [ collected
= -14.0 - 278.0
= I Clayey SAND: Grey, wet 5
- 5
~-150 - .
16.0 |- 276.0 7 12
T ¥ Clayey SAND: Grey-Dark Brown, damp 3



Boring Log

"_f—\"‘: Draper Aden Associates

Blacksburg + Richmond, Virginia
> +E Servha -
R ey B - 100
Richmond, Virginia 23228 Page 2 Of 4

Phane: (804) 2642228
Fax: (804) 2648773

Client: C.T. Clayton Logged By: CTC
PO Box 12794, 1248 Brices Creek. New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT
Project: Anderson Creek Landfill Proposed Cells C+D Drilled By: Houff Drilling Inc.
Date: 6/10/03 Location: gee Location Plan
DAA No. RA02108-02
Depth | Elevation L USCs SPT N-
. % Legend Description Symbol g;‘m’ Value Notes
3 t 5
= .15.0
2 i 5
S i . 7 12
E--16.0 -16.0 ;
= i 4| Clayey SAND: Grey-Dark Brown, damp 3
= : 6
— -17.0 |
E : 9
= : 11 18
— -18.0 — -18.0
= i Clayey SAND: Dark Brown, moist
- . sc
=190 Shelby Tube
é collected
E 4200 - 200 REEREG
S : \\ Fat CLAY: Dark Brown, moist cH |3
= : 4
— 210 |
N 5
E ! 7 12
—-22.0 —-22.0 h\ N
= g \\ Fat CLAY: Dark Brown - Grey, wet 4
3 i 5
= -23.0 |
E ' \ 8
= ; 12 20
— -24.0 — -24.0
= : 8
N \\ 1 |
e '25.0 [ TR
E I Clayey SAND: Gray. wet sC 13
E - 18 31
— -26.0 [ -26.0
: I 10
E I 10
= 270 |
= . 10
8 i : ; 15 35
- -28.0 | -28.0
g [ \\\ Fat CLAY with Sand: Gray-brown, damp CH
a0l ]




Boring Log

‘—és" Draper Aden Associates

Blacksburg + Richmond, Virginia
Engincering ¢ Surveying ¢ Enviropmenta! Services -
o B-100
Richmond, Virginia 23128
Phone: (80-4) 26-4-2228 Page 3 Of 4
Fai (804) 2648773
Client: C.T. Clayton Lo.gged By: CTC
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT
Project: Anderson Creek Landfill Proposed Cells C+D Drilled By: Houff Drilling Inc.
Date: 6/10/03 Location: See Location Plan
DAA No. RA02108-02
Depth | Elevation L. Uscs SPT N-

f n Legend Description Symbol goluog Vahue Notes
= [ +#]| Clayey SAND: Grey-Brown, with pebbles. Shelby Tube
= - damp. (Well Graded SAND with CLAY) collected
= -30.0 — -30.0
= ] SW- |8
- I SC 3
- -31.0
F : 30
= ! 50 80
£ -32.0 — -32.0
c - Clayev SAND: Brown, damp 8
F ! 20
E-33.0 |
C 3 31
2 i 50/4 || 50/4
= -34.0 [ -34.0
3 i SC 14
- 23
— -35.0
- 26
- i 4 70
- -36.0 |- -36.0
= i 10
F ! 15
F 370 f
- L 20
2 - 3l 51
= -38.0 — -38.0
- - 10
g - 13
= -39.0 |
= L 17
= : 32 49
— —40.0 [ ~40.0
= I sC 9
2 ! 20
—-410 |
g i 24
2 i : 40 44
E 2.0 |- 42,0 ;
= b 4| Clayey SAND: Grey-Brown, damp i6
S 17
— -43.0
E 22




%"’" Draper Aden Associates Doring L.og
Exgin s S+ B Sovics B -100
B(_)90 \"illaPErk_D_rive -
Richmond, Virginia 23228 Page 4 0f4

Phone: (804) 264-2228
Fax: (804) 2643773

Client: C.T. Clayton Lo.gged By: cTC
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger. SPT
Project: Anderson Creek Landfill Proposed Cells C+D Drilled By: Houff Drilling Inc.
Date: 6/10/03 Location: gee Iocation Plan
DAA No. RA02108-02
Depth | Elevation Lo TUSCS SPT N-
% . Legend Description Symbol (ilsg Value Notes
E 440 |- 440 st 25 47
o - 7/ Sandy Lean CLAY: Grey-Brown, moist CL 8
é I 11
— -45.0
= i / 14
= - 15 29
— -16.0 |— -46.0
= ' 7
- it
— -47.0
= Clayey SAND: Brown, dry 15
o : 49 74
— -18.0 — -43.0
E - s8C 11
E | 30
— -49.0
2 I 40
é L 50/4 50/4
— =50.0 — -50.0
3 - Terminated: @ 50'
E 510 1




= Draper Aden Associates DUTHE LUg
Blacksburg ¢ Richmend, Virginis
Englacering * Surveying ¢ Evironmental Services B - 101
8090 Vilta Park Drive
Richmond, Virginia 23228 Page 1of2

Phone; (BO4) 264-2128
Faoc (80:4) 2648773

Client: C.T. Clayton Logged By: CTC
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT
Project: Anderson Connty Landfill Proposed Cells C+D Drilled By: Houff Drilling Inc.

Date: 6/10/03 Location: See Location Plan

DAA No. RA02108-02
Depth | Elevation L USCS SPT N-
. . Legend Description Symbol gﬂ‘.f; Value Notes

—00 —00
- r 4| Clayey SAND: Yellow-White-Red mottled, sC
= i damp
- 3 6
—-1.0
E r 11
= i 10 21
=20 —-20 _
= - Clayey SAND: Yellow-White-Red mottled, SC 10
= 12
— -3.0
- 13
= - 18 31
=40 4.0
= t Clayey SAND: Yellow-White-Red mottled, SC 3
E moist
= 11
— -5.0
= 13
- - 13 |26
— 60 —-6.0
= - Clayey SAND: Yellow-White-Red mottled, sSC 7
= wet
2 15
— -7.0
- 16
- - 18 34
— 8.0 —-8.0 .
- - Clayey SAND: Yellow-White-Red mottled, || SC 4 Sand Pack set at 8
= “-et tO 15‘
E 10
— -9.0
= 12
- . 17 29 Piezometer screen
— -10.0 — -10.0 set at 10/ to 15’
= I Clayey SAND: Yellow-Red, wet SC 3
2N 7
— -11.0
= - 7
E I 14 21
= -12.0 —-12.0
E i Clayey SAND: Yellow-Red-Grey, wet sC 4
§ i 6
— -13.0
- L 5
g i : ; 7 9
140 [ -140 PSS
= ‘ 7//A Sandy Lean CLAY: Yellow-Red-Grey, damp || CL 5
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Draper Aden Associates
Blacksburg * Richmend, Virginia

Engineering ¢ Surveylng ¢ Envircamental Services
8090 Villa Park Drive

Richmond, Virginia 23228

Phone: (804) 264-2228

Fay: (30-4) 264-8773

Client: C.T., Clayton
PO Box 12794, 1248 Brices Creck, New Bern NC 28561

Project: Anderson County Landfill Proposed Cells C+D

Date: 6/10/03

DAA No. RAG2108-02

DOrmng 1.0g

B -101
Page 2 of 2

Logged By: CTC

Drill Type: 2 1/4" Hollow Stem Auger, SPT

Drilled By: Houff Drilling Inc.
Location: See Location Plan

USCS

SPT

N-

Pey Elevation
:ﬂl & Legend Description Symbol | BIOW . Notes
Count Value
- t // 13
- -15.0
E 23
= 160 L -160 // 40 63
E Terminated Boring Terminated
2 @ 16'
= -17.0
: .
= -18.0 [ -18.0
E—-19.0
20,0 L 2200




=> Draper Aden Associates poring 1.0g

E Blacksburg * Rich;lond. Virginin
ngincering ¢ Surveying ¢ Environmental Services -
8090 Villa Park Drive B 102
Richmond, Virginia 23228
Phone: (804) 264-2228 Page 1 Of 2
Fax: (804) 264-8773
Client: C.T. Clayton Logged By: CTC
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stemn Aunger, SPT
Project: Anderson County Landfill Proposed Cells C+D Drilled By: Houff Drilling Inc.
Date: 6/11/03 Location: See Location Plan
DAA No. RA02108-02 _
Depth | Elevation Legend L USCS SPT N- N
- . € Description Symbol m Value otes
= - Fat CLAY: Grey-Red-Yellow mottled, dry CH 10
- ‘o 31
E 4| Clayey SAND: Red-Yellow, damp SC 40
= 47 87
20 20
= Clayey SAND: Red-Yellow-White motiled, 41
S damp 18
— 3.0
= 22
= ] Clayey SAND: Grey, dam, 30 52
E 40 [ -4.0 . Grey., damp
- i Clayey SAND: Grey, damp 10
= 18
= 5.0
= 19
= - 20 39
- 6.0 —-6.0
c - Clayey SAND: Grey. with mica, damp 6
F- 7.0
= 10
- : 16 26
— 80 80 '
- - \Q Fat CLAY with Sand: Grey, with mica, damp ||[CH | 4
= 10
— -9.0 |
E ] 14
- i \ 20 34
£ -10.0 [ -10.0 X
g - \ Fat CLAY with Sand: Grey, with mica, damp
~ o110 | \
F-12.0 - -12.0 \ Sand Pack set at 12'
§ to 20'
- -13.0 |
§ [ \ Piezometer screen
~ -14.0 — -14.0 - set at 14' to 19"
c - Fat CLAY with Sand: Dark Brown, damp CH 4




%* Draper Aden Associates DUy LuUg

E@mbg;h'oﬁn::z;ww B - 102
8090 Villa Park Drive
Richmond, Virginia 23228 Page 20f2

Phone: (S0-4) 2642228
Fax {804) 264-8773

Client: C.T. Clayton Logged By: CTC
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT
Project: Anderson County Landfilt Proposed Cells C+D Drilled By: Houff Drilling Inc.
Date: 6/11/03 Location: See Location Plan
DAA No. RA02108-02
Depth | Elevation . Uscs | SPT N
f it Legend Description Symbol CB.:ﬂ Value Notes
L - . : .
150 | Clayey SAND: Grey, wet SC 5
I PP R 4
- '\ J| Fat CLAY with Sand: Dark Brown, moist ||CH |6 10
3
8

-16.0 — -16.0 3
L A,

-17.0 |
i _\.\

Clayey SAND: Grey, with mica, wet sC 18 30
Sandy Fat CLAY: Brown-Grey mottled, with || CH 7

I s Imica, moist fo wet 9
-19.0
L 9
| I \\\ 13 b7
-20.0 | -20.0 Boring Terminated

Terminated @20

-18.0 |—-13.0

5

|IIIIFIIIIlIIIIIIIII|IIIII1I|I|IIIIIIFIIlIIIIITIIlIlIl

-21.0 *



A .
”'-—,54 Draper Aden Associates Bor 1ng LOg
E ?::md:"bsnrg .m:];ﬂmE B 03
e swwu‘uara_rkp.ﬁve = 1
e Page 1 of 2

Phone: (804) 264-2228
Fax: (804) 264-8773.

Client: C.T. Clayton Logged By: CTC
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT
Project: Anderson County Landfill Proposed Ceils C+D Drilled By: Houff Drilling Inc.

Location: see Location Plan

DAA No. RA02108-02

Depth | Elevation .. USCS SPT N-
f i Legend Description Symbol (?013; Vi Notes

- 0.0
= E Sandy Fat CLAY: Red-Yellow-White, with CH 4
E L mica, moist 5
—-1.0 [~ 290.0
- L 8
5 9
E 2.0 17
£ 1 1| Clayey SAND: Grey, with mica, moist SC 11
30 2880 2
= . 14
g_ 4.0 [ i7 3
E - i \ Fat CLAY with Sand: Grey, damp CH
E 5.0 |- 286.0 o
E | 12
g_ 6.0 i 12 24 |
= - ' 1| Clayey SAND: Grey, with mica, wet sc |4 '
5 r 4
—-7.0 — 284.0 ‘
g I 5
3 7 12
— -8.0 4
= [ 4| Clayey SAND: Grey, with mica, wet 2 |
5 r 2
—-9.0 —282.0 ‘
= I 4
z - . 5
= 10.0 | :; : ’
= I 3 j| Clayey SAND: Grey, with mica, damp 6
E 110 [ 2800 REHERER : |
- ; \\\\ Fat CLAY: Brown, with mica, damp cH |12
E 120 | A 18|30
= I °F Clayey SAND: Grey, with mica, wet SC 6
E-13.0 [ 278.0
E I Clayey SAND: Brown, damp 12
- - 1
- -14.0 18 3
= r Clayey SAND: Brown, with mica, damp
—-15.0 - 276.0
g - sc |14
3 i 1
E 160 | T
F ] -~ | Clayey SAND: Brown, with mica, damp 3




Draper Aden Associates
Blackshurg * Richmond, Virginia
Engincering + Surveying * Environmental Services

B090 Villa Park Drive
Richoond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

@

Client: C.T. Clayton
PO Box 12794, 1248 Brices Creek, New Bern NC 28561

Project: Anderson County Landfill Proposed Cells C+D

DAA No. RA02108-02

Boring Log

B-103
Page 2 of 2

Logged By: CTC
Drill Type: 2 1/4" Hollow Stem Auger, SPT
Drilled By: Houff Drilling Inc.

Location: See Location Plan

Depth | Elevation i USCs SPT N-
it. ft Legend Description Symbol cl:aoll(::; Value Notes

E [ 6
= -17.0 — 274.0
E 180 | 12 _ _
= 3 Terminated Boring Terminated
£ I ! @18
= -19.0 [ 272.0
£ 200



Draper Aden Associates
Blacksburg * Richmond, Virginia
Engineering ¢ Surveying ¢ Eavironmental Servions

8090 Villa Park Drive
Richmoend, Vitginia 23228
Phane: (804) 2642228
Fax: (804} 2642773

0

Client: C.T. Clayton
PO Box 12794, 1248 Brices Creck, New Bern NC 28561

Project: Anderson County Landfill Proposed Cells C+D
Date: 6/11/03

BOring Log

B-104
Page 1 of 2

Logged By: CTC
Drill Type: 2 1/4* Hollow Stem Auger, SPT
Drilled By: Houff Drilling Inc.

Location: See Iocation Plan

DAA No. RA02108-02
Depth | Elevation . USCS SPT N-
* n. Legend Description Symbol gﬁ Valne Notes
00 ~00
3 : Clayey SAND: Grey-Orange, moist sC |2
= I 4
- -10 | ;
; 2.0 : 2.0 4 7
= - Clayey SAND: Grey-Orange-Red, moist 3
= 3
= 3.0 3
“ 40 40 5 8
S Clayey SAND: Grey-Orange-Red, moist 5
g 8
o -5.0 8
60 Lo |[EiEEET 6 14
E L \Q Fat CLAY: Grey, moist CH |1
- [ 3
=70 | \\ 3
— 80 80 | ] sc )
- 9.0 ’
E Clayey SAND: Grey-Red-Yellow mottled, 14
: 10.0 [ -10.0 i v ¥
= -10.0 [~ -l0. - : Sand Pack set at 10'
2 [ \\\\ Fat CLAY: Grey-Red-Orange mottled, moist || CH w1 TPack
= 1o : 11 Clayey SAND: Grey, wet sC 9
=T 11
g : & 14 25 Piezometer screen
= -12.0 [~ -12.0 \\\ FaLCLAY.: Groy, wet ca s setat 12' to 17"
: 5
- -13.0 k ,
= [ \ 7 14
= -14.0 —-14.0 \ oh. 8 SW-
= - g Clayey SAND: Grey, wet (Well Graded SAND sC 7
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Draper Aden Associates
Blacksburg * Richmend, Virginia

Engincering ¢ Sarveying ¢ Envinmmental Seevices

8090 Villa Park Drive
Richmond, Virginia 23238
Phone: (804) 264-2228
Fax: (804) 264-8773

Client: C.T. Clayton
PO Box 12794, 1248 Brices Creek, New Bern NC 28561

Project: Anderson County Landfill Proposed Cells C+D

Date: 6/11/03

DuUrmng Lug

B-104
Page 2 of 2

Logged By: CTC

Drill Type: 2 1/4" Hollow Stem Auger, SPT
Drilled By: Houff Drilling Inc.

Location: See Location Plan

DAA No. RA02108-02
Depth | Elevation | . uscs | ST §- Notes
" N gend Description Symbol | - o% | Value
E o 1| with CLAY)
E 1| Clayey SAND: Grey-Brown, with mica, damp. || SW- |9
S | 4| (Well Graded SAND with CLAY) sC 14 23
— -16.0 — -16.0 -
F - Clayey SAND: Grey-Brown, with mica, damp || SC 4
: 11
— -17.0
- 12
£ 180 |- 180 S
i A Terminated Boring Terminated
5 @18
= -19.0
= 200 L 200




s

Ergincering

Draper Aden Associates
Blacksburg * Richmond, Virginia

* Surveying + Envirormenm] Services
8090 Villa Park Drive

Richmond, Virginia 23228

Phone: (804) 264-2228

Fax; (304) 264-8773

Client: C.T. Clayton
PO Box 12794, 1248 Brices Creek, New Bern NC 28561

Project: Anderson County Landfill Proposed Cells C+D

DAA No. RA02108-02

Boring Log

B - 105
Page 1 of 2

Logged By: CTC Ir.

Drill Type: 2 1/4" Hollow Stem Auger, SPT
Drilled By: Drillers Temporary Service
Location: See Location Plan

. I
Depth | Elevation USCS SPT N-
Legend o
ft. ™ gen Description Symbol (]%]m Value Notes |
— 00 —00 =
E I || Clayey SAND: Brown-Red-Grey mottled, SC 3
£ damp
=-1.0 4
3 2 No water
£ i ) accumilation at
.EE— 20 —-20 < s TOB
E -3.0 2
E ' Clayey SAND: Grey, damp SC 2
: 40 —-40 4 6
R Clayey SAND: Grey-Brown-Red mottled SC 2
coarse clayey sand, damp 5
-5.0
E : 2
- T
E-60 60 F « ‘ 6
2
E ' X\\\ Sandy Fat CLAY: Red-Brown-White, damp || CH || 3
E 80 L .80 i SAND: Grey-Red mottled coarse sand with Sp 3 6
E™ oo : 1| some clay, moist 9
E ]
£ 9
E-9.0
E 10
= :
E g 4| Clayey SAND: White, coarse clayes sand, SC 12 22
= -10.0 —-10.0 1| damp
E
E ]
,_E 11.0 _
= -12.0 [~ -12.0
= A |
=130 ; i
é_ 14.0 !:_ 14.0 7 . Lean CLAY: Dark Brown-Red mottled, dryto | CL 11 ‘ ;
s T | damp 21 .
- ‘ i i §
r . it :
-15.0 - ! 128 i |
: i iso6 78
‘ : : | i

160 — -16.0




Draper Aden Associates
Blacksburg ¢ Richmond, Virginiz
Engineesing ¢ Surveying ¢ Environmental Services

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (304) 264-2228
Fax: (804) 264-8773

i

ClHlent: C.T. Clayton
PO Box 12794, 1248 Brices Creek, New Bern NC 28561

Project: Anderson County Landfill Proposed Cells C+D

DAA No. RA02103-02

Boring Log

B-105
Page 2 of 2

Logged By: CTC Jr.

Drill Type: 2 1/4" Hollow Stem Auger, SPT
Drilled By: Drillers Temporary Service
Location: See Location Plan

Depth | Elevation : oo USCS SPT N-
ft. ft Legend ]7 Description Symbol gg::; Value Notes

E ! #
= -17.0 | //
= -18.0 [ -18.0 //
E ool \\ Sandy Fat CLAY: Grey, damp to moist CH |6
; 07 \ g
E 200 — 200 !
= [ 14 25
E 210 | \
=220 220 \
z_ 24.0 [ 24.0 ] SAND: Grey coarse sand with some clay, wet || SP
= |
g ' i 72| Clayey SAND: Dark Brown, moist to wet SC 10 17 i B";i;‘gs 'Tenninated
E_ 0 Terminated 1 @z

[
&
=

— -26.0



Draper Aden Associates
Blackshorg + Richmeond, Virginia
Engineering 4 Surveying ¢+ Environmental Secyices

3090 Villa Park Drive
Richmond, Virginia 23228
Phone: (304) 264-2228
Fax: (804} 264-8773

@

Client: C.T. Clayton
PO Box 12794, 1248 Brices Creek, New Bern NC 28561

Project: Anderson County Landfill Proposed Cells C+D

DAA No. RA02108-02

Boring Log

B-106
Page 1 of 2

Logged By: CTC Jr.

Drill Type: 2 1/4" Hollow Stem Auger, SPT
Drilled By: Drillers Temporary Service
Location: See Location Plan

-16.0 — -16.0

Depth | Elevation Legend . | USCS SPT N-
. it. egen Description Symbol éaolgr\ﬁ Value Notes

E‘ 0.0 _ 0.0 i1

= I ;|| Clayey SAND: Grey clayey coarse sand, damp || SC 6

5 7

é_ 19 3 No water

E 0 accumilation at

— 2.0 —-20 . . TCB

o Lean CLAY: Grey with some sand as depth CL 6

= increased, damp 6

— -3.0

g 8

: i 10

= -4.0 —-4.0 - 18

= I 4( Clayey SAND: Grey clayey coarse sand, wet SC 8

5 10

= 5.0

E 20

- 28 4

— 6.0 —-6.0 4 8

= 1| Clayey SAND: same as above with finer grains || SC 7

= | and less clay, wet 10

- -7.0

= 9

= 18

—-80 —-8.0 ?

= 4

- 3

= 9.0

= 4

=100 - -10.0 3 7

£

I: L

= -110 ¢

= 1120 —-12.0

= F 1

£ 130 : i i s

= ¥ ; f !

= N : : il ;

= - | Fat CLAY: i ‘CH 2 3 i ;

140 — 140 i Orey, moist i 3 ; g |

E i3 i A

: ! i :
' ; L4 i i ,
-15.0 i f ! |

: . is

D



Draper Aden Associates B oring Log

Blacksburg + Richmend, Virginia
Enginrering ¢ Surveying ¢ Environmental Sexvices B - 1 0 6
80%0 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228 Page 20f2
Fax: (804) 264-8773

@

Client: C.T. Clayton Logged By: CTC Ir.
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT
Project: Anderson County Landfill Proposed Cells C+D Drilled By: Drillers Temporary Service

Location: See Location Plan

DAA No. RA02108-02

B .
Dept Elevation Legend Deseription USCS gg - ot
fe. ft. Symbol | ~ v | Value

E [ N |
=-17.0 ¢
= 180 [ -18.0
E N |
= 190 | \\ CH |6
= [ N g
E | H :::5' : . SP 10
E 200 — 200 1| SAND: Grey coarse sand, with some clay, wet
= [ 11 21
= 210
2220 220 |

' |

] i

23.0 |

E 24.0 [ 24.0 N\ \\ Fat CLAY: Grey-Brown mottled with trace of || CH
E ! o || sand, damp 5
- : 13
.':E ! k 17 10 Boring Terminated
= ' - @25.5
E r Terminated

-26.0 — -26.0



P 1
mo*"""" Draper Aden Associates B or lllg L Og
Erghtns + Seoving + T Somices B-107
8(390 Villa Pﬂ-t‘k.D-l'l'Ve B
Richmond, Virginia 23228 Page 1 Of 2

Phone; (804) 264-2228
Fax: (804) 264-8773

Client: C.T. Clayton Logged By: CTCJr.
PO Box 12794, 1248 Brices Creek, New Bemn NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT
Project: Anderson County Landfill Proposed Cells C+D Drilled By: Drillers Temporary Service

Location: See [ocation Plan

DAA No. RA02108-02

Depth | Elevation L 4 D . USCS SPT N- Not
ft. ft. egen escription Symbot (%3(]13; Value otes

=— 00 —00

E [ SAND: Red-Yellow-Grey mottled, damp SW 6

E o | 6

'E_ B | 8 No water

= i 6 14 accumilation at

= 20 20 TOB

= l sw |6

- : 5

— -3.0 ;

E Clayey SAND: Grey, damp s5C &

§_ 4.0 - 4.0 X 7 13

= b NN\ Fat CLAY: Grey, with some sand, damp CH (4

§_ 50 2 )| Clayey SAND: Grey, coarse sand, wet SC 4

£ !

E | 4 h]

—-6.0 —-6.0 A

- - Q]| Fat CLAY: Dark Brown, increasing sand CH |4

= i content with depth, damp to moist 4

=-70 |

= ] 4

= - 5 9

— -8.0 —-8.0

= ' CH |3

= 3

—-9.0 |

- ol \\ :

= - 5 8

= .10.0 [~ -10.0 A\

E [ \ Sandy Fat CLAY: Grey-Brown mottled, moist || SC 3

E - 5

£ 110 |

E )

: - 7 1

£ 120 —-12.0 | >

= i ; ‘Ef 3 ‘1

= \\ | |7 !

=-13.0 - / i j l

£ ¥ Clayey SAND: Grey, coarse sand, decreasing [ SC 10 i |

= L ! clay content with depth, wet 13 23 , i

- -14.0 — -14.0 i v h ! :

. [ | , i | |
L ' X ! =

i . il ‘1 i

—-15.0 : |

z | i |

= : S0 17 ;

= -160 — -16.0 5 : . 1
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Draper Aden Associates
Blacksburg ¢ Richmond, Virginia
Engincering ¢ Surveying ¢ Environmental Services

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (304) 264-2228
Fax: (304) 264-8773

Client: C.T. Clayton
PO Box 12794, 1248 Brices Creek, New Bemn NC 28561

Project: Anderson County Landfill Proposed Cells C+D

DAA No. RA02108-02

Boring Log

B -107
Page 2 of 2

Logged By: CTC Jr.

Drill Type: 2 1/4" Hollow Stem Auger, SPT
Drilled By: Drillers Temporary Service
Location: See Location Plan

Depth | Elevatior L USCS SPT N-
ft it Legend Description Symbol CBolglwn Value Notes

3 8
— -17.0 :
= : 8
- : 8 16
— -18.0 -18.0 R
o I \ Fat CLAY: Dark Brown, with coarse sand, CH 6
= . damp 9
— -19.0
g - 12
= - 15 27
= -20.0 —-20.0 & =
= - Goiyeize il | Clayey SAND: Grey, wet CH 8
E o [ \ Sandy Fat CLAY: Dark Brown-Grey mottled, || SC-ML|[ 13
St} with some silt, damp
E 15
= 22 37
= -22.0 — -22.0
= [ N 6
= ol \\ Sandy Fat CLAY: Dark Grey, with some SC-ML| 13
=239 ¢ pebbles, with some silt, damp 28
; [ \ 36 64
— -24.0 — -24.0
= r Terminated
? -25.0 Boring Terminated
= i @ 24.0'
= 260 — 26.0



Draper Aden Associates
Blacksburg ¢ Richmond, Virginia
Enpgineering * Surveying ¢ Environmental Services

8090 Villa Park Drive
Richmond, Virginia 23228
Phone; (304) 264-2228
Fax: (804) 264-8773

@

Client: C.T. Clayton
PO Box 12794, 1248 Brices Creek, New Bern NC 28561

Project: Anderson County Landfill Proposed Cells C+D

DAA No. RA02108-02

Boring Log

B-108
Page 1 of 2

Logged By: CTCIr.

Drill Type: 2 1/4" Hollow Stem Auger, SPT
Drilled By: Drillers Temporary Service
Location: See Location Plan

Depth | Elevation L. USCS SPT N- '
ft. ft. Legend Description Symbol éﬂm Value Notes
— 0.0 r 0.0 g
E ] ] SAND: White-Red mottled, fine sand, with SP 3
E i some clay, damp 4
3 Lo 5 No water
= i 4 9 accumilation at
=20 —-2.0 TOB
= - SAND: White, coarse sand, moist SP 5
- 6
— -3.0 _
E : 6
E_ 4.0 [ 40 1| SAND: Red-Yellow mottled, moist SwW 7 13
E Cor {1 SAND: Grey-Brown-Red mottled, fine sand, SP 5
= | damp 3
— -5.0 -
: \\w Fat CLAY: Red changing to Grey, damp CH 4
r 6 10
E 60 —-6.0 \ \
E [ \ Sandy Fat CLAY: Grey, damp CH 2
E - 3
30
E [ 4
E 1 6 10
F~-30 (—-8.0
g [ \ sc |4
= - 3
=90 -
= ] \ 5
= r 7 12
= -10.0 ~ -10.0
E ] 8
,§_ 110 f SAND: Grey, coarse sand, with some clay, wet || SP 10
= 9
= : 19
= -12.0 }— -12.0 10
= .130- | ;
= RO
?_ 14.0 14.0 Silty CLAY: Grey-Brown, with some coarse ML 10 . 18 1
= . _ . 3 ::]| SAND: Grey, coarse sand, with some clay, wet || SP ll 6 ;; I
R ¥ ,! i 9 ,
—-15.0 5 | | i)
= - \\\ Sandy Fat CLAY: Dark Brown, with some silt, || SC-ML;; 13 i i i
= moist ' B
= . =28
~ 160 — -16.0 N ! _ S
= " L5

\\\ Sandy Fat CLAY: Grey, increasing sand




P % 3
==~ Draper Aden Associates BOl’lIlg Log
v Blacksburg ¢+ Richmond, Virginia
el B - 108
Richmond, Virginia 23228 Page 2 0f2

Phone: {804) 264-2228
Fax: (804) 264-8773
Client: C.T. Clayton Logged By: CTC Ir.
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT

Project: Anderson County Landfill Proposed Cells C+D Drilled By: Drillers Temporary Service
Location: See Location Plan

DAA No. RA02108-02 -

Depth ;| Elevation e [ USCS SPT N-
ft. ft Legena Description symbol | BOW | e Notes

E L \ content with depth, damp (some pebbles 7
= -17.0 ¢ @23.5"
5 - 10
o | 26
— -18.0 — -18.0 3
g ' 7
= -19.0 | \
z i 10
= - 21
— -20.0 — -20.0 H
= \ 5
E 210
- .F \ 9
=220 |- 22,0 10 P
E - 3
= X SC-ML|| 6
— -23.0
§ [ \ 6
= : 9 15
— -24.0 — -24.0 N
= T Terminated
=3 -25.0 I Boring Terminated
= @ 24.0
E -26.0 — -26.0




%"" Draper Aden Associates B oring Log
Ergbenios © e B Seices B -109
8q90 Villa Pa}'k Dnv= -
Richmond, Virginia 23228 Page 1 Of 2

Phone: (804) 264-2228
Fax; (804) 264-8773
Client: C.T. Clayton Logged By: CTCIr.
PO Box 12794, 1248 Brices Creek, New Bern NC 28561 Drill Type: 2 1/4" Hollow Stem Auger, SPT

Project: Anderson County Landfill Proposed Cells C+D Drilled By: Drillers Temporary Service
Location: See Location Plan

DAA No. RA02108-02

Depth | Elevation Legend Descrinti USCSs g}’T N- Notes |
0 escription W [+ '
ft. ft, P Symbol Cotl:nt Value J
— 0.0 0.0 =
c F :]| SAND: Red-Yellow-White, fine to coarse, Sw 13
= [ with some clay, damp 3
—-1.0 ¢
= L 10 No water
E i 14 24 accumilation at
2.0 2.0 TOB
= i SAND: White-Yellow, dry to damp SwW
= -3.0
= 8
= 40 [ 40 ' 10 18
= [ Fat CLAY: White-Red mottled, with sand CH 3
E L lenses, damp 3
= -5.0
S 9
= 60 L 60 1| SAND: White, medium, damp . {lsP 12 21
j SAND: Brown, coarse, with some clay, wet SpP 6
i 7
E 70
e !
r 6 13
‘:E 80 -0
E 5
E- .90 .
£ 5
E r 8
=100 -10.0 .
= f >
E 5
=110t
= [ 1| SAND: Dark Grey, coarse, with some clay, wet Sp 5
=120 - -12.0 6 !
= ] Sandy Fat CLAY: Dark Grey, with coarse CH i 7 !
= L {| sand, with some pebbles at small intervals, | | 9 I I ;
= -130 || damp to moist | ; i p
= I : AP |
= -140 - -14.0 | 17 5529 i
T S ‘
=150 - | | i
= i 5 ‘ "
= L o |
= -160 —-16.0 5 22y
= : 5




LA
=~ Draper Aden Associates
v Blacksburg * Richmond, Virginia
Ergincering * Surveyiog ¢ Environmental Services
8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

Client: C.T. Clayton
PO Box 12794, 1248 Brices Creek, New Bern NC 28361

Project: Anderson County Landfill Proposed Cells C+D

DAA No. RA02108-02

Boring Log

B -109
Page 2 of 2

Logged By: CTC Jr.

Drill Type: 2 /4" Hollow Stem Auger, SPT
Drilled By: Drillers Temporary Service
Location: See Location Plan

Depth | Elevation : . USCS SPT N-

1t. it. Legend Description Symbol (_1,30131‘::‘. Value Notes
= 170 | \
=T 1
5 r 1
= _18.0 [ -18.0 10 7
= I 3
- i 4
= 190 ¢
= 5
E 200 200 8 13
= 4
= 210 3
E 4
20 220 7 1
E ' 5

230 | 6
2 N 5

! 13 2
240 [ 240 DN —
s Tem'g!:!._a_rgii

EF_ 250 Boring Terminated
E _ @24.0

I‘I

-26.0 — -26.0




Post Office Box 27457 @ Raleigh # North Carolina @ 27611
Phone (919) 7335063

WELL CONSTRUCTION RECORD
CDMW-1

D} NG CONTRACTOR_Graham & Currde Well Drilling Co.
DRILLER REGISTRATION NUMBER 537

1. Well Locations (thow skeick of ihe location befow {on right}}

Nearest Town__Spring Lake, Notth Carolina

SR. 1116 - Doc’s Road

(Road, Cosnmumity, or Subdivision sod Lot Numbes)

2. Owner Hanett County

Address_  Post Office Box 759 Lilhngm North Cargling 27546
(Steet or Route #) (Binte) (Zip Code)

3. Date Drilled___ 01/29/27 Use of Well __ Monitoting

4. Total Depth_____ 63 ____ Cuttings Collected ( )¥es ( v )No

5. Does Well Replace Existing Well? ( )Yes { v )No
6. Static Water Lovel:_ (4.5 Feet ( jabew ( /)beon Top of Casing
Top of Casingls 25  Feet Above Land Surface.
7. Yield (gpm)_ 1/ Method of Test
8. 7 *er Zones (depth)___n/a
9. rination =» Type _ nfa Amount
0. CASING
Deptn Diameter Wall Thickness | Materisl
or weigh/fcel
48 - y2.5 . Z-inch SchdD e
1. GROUT
Depth Material Method
4. Neat Cement Tremie
12 SCREEN
Depth Dismeter Slot Size Material
6 - 4% 2-inch 0.010 PVC
‘13 GRAVEL PACK
63 - 45 Medinm- Torpedo Saud
grained

4. ""MARKS A bentonite seal wag placed in this well from 44’ to 46
1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL

CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN FROVIDED TO THE WELL OWNER

WBMIT ORIGTNAL T0 DIVISION CF ENVIRONMENTAL MANAGEMENT £ . ﬂv’ﬂ” =
(Sigasturs of Con

AND A COPY TO TEE WELL QWNER,

Sl WAL LWL SEllA] A0,

Lat, Long, BC

Minor Basin,

Basin Code
Header Ent. G'W-1 Ent,
STATE WELL CONSTRUCTION
FERMIT NUMBER___ n/s
County, arnett
Depth Drilling Log
From To Formation Description
o-4 Tan clayey SAND
.12 Tan moist sandy CLAY
12'. 17 Tan moist clayey SAND
17 - 40 Dull gray to brown CLAY

40 - 83 Blulsh-gray to gray sandy micaceous CLAY

If Additional Space Is Needed Use Back Of Form

LOCATION SKETCH

Show direction and distance from at least "2° Two State Roads,
or Other Map Reference Points

Flease See Attached Maps

5% /r‘?

Ageat)



AR e s

Post Office Box 27657 # Raleigh ® North Caroina @ 27611
Phone (919) 733-3083

WELL CONSTRUCTION RECORD
CDMW-2

D.  ING CONTRACTOR_Graham & Curie Well Drilling Co.

DRILLER REGISTRATION NUMBER 337

1. Well Location: (show sketch of the location befow {on Fight}}

Nearest Town__Spring Take, North Caroling

6 - Doc’s Road
(Road, Comenuiiity, ar Substivision asd Lot Namber)
2. Owner Hamen County
Address Post Office Box 759, Lillington, Notth Carolina 27546
(Street o Route #) {Clity'Towa) (§tats) (Zip Coda)
3. Date Inllted _ 01/28/7 Use of Well __Monitoring
4. Total Depth 40' . Cuttings Collected ( )Yes { v )No

5. Does Well Replace Existing Wall2 (  )Yes ( v )No

6. Static Water Level:_32.78 Feef ( jaaw ( /)sdwr Top of Casing
Top of Casingls __ 2.5  Feet Abova Land Surface.

1. Yield (gpm)__n/a Method of Test
§. Y~ter Zones (depih)__ /8.
A fnation ~» Type_ 1fa Amount
10. CASING
Depth Diameter Wall Thickness | Materisl
o weight/fect
25 - 42 5 Z-inch Sch A0 PVC
L. GROUT
Depth Material Method
-0 Neat Cetnent Teemie
12. SCREEN
Depth | Dismeter Slot Sige Material
4 - 25 Z-inch om0 - FVC
13. GRAVEL PACK
Depth Size Matesial
- 23 Medium- Torpede Sand
grained

LZURU, 1NO, Senal No.
Lat, Long. PC
Minor Basin,
Basin Code
Header Ent. GW-1 Ent.
STATE WELL CONSTRUCTION
PERMIT NUMBER___n/a
County Harpen
Dett Drilfing [
From To Formation Description
0- 15 Tan SAND
1.5 - 1206 Dark gray to black clayey loamy SAND
120°- 1900 Light gray wet clayey SAND
190" - 400 Tan to biuish gray sandy CLAY

If Additional Space Is Needed Use Back Of Form

LOCATION SKETCH

Show direction and distance from at leasi *3" Two State Roads,
ar Other Map Reference Poinie

Pleasc See Aitached Maps

1. P™MARKS A bentonite seal way placed in this weil from 21’ to 23

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

TRMIT GRIGINAL TO INVISTON OF ENVIRONMENTAL MANAGEMENT ﬁ Aerr"s

S/AT7

p)

¥D A COPY TO THE WELL OWNER

(smmndw (Dota)



Post Office Bax 27687 @ Raleigh » North Carolina 27611
Phone (919) 733-5083

WELL CONSTRUCTION RECORD

CDMW-3
LING CONTRACTOR_Gisham & Gurrie Well Drilling Co,

DRILLER REGISTRATION NUMBER 537

L. Well Location: (show sketeh of the focation below {on right})

Nearest Town__Spting Lake, North Catolina

.R. 1116 - Doc's Road

(R, Commmuity, or Subdivislont sed Lot Nubet)
2. Ovwner Harnett County
Address Dffice 759 i N Carolina 27546

(ieein ox Reis #) (City/Town) (Hate) (Zip Cods)
3. Date Drilled__ 01/28/97 Use of Well __ Monitoring
4, Total Depth A% Cuttings Collected { )Yes { v)No
3. Does Well Replace Existing Well? ( Wes (v )Ne

6. Static Water Level:_38.73 Feet ( yaben ( /)8ew Top of Casing
Top of Casingis _20  Feet Above Land Surface,

7. Yield (zpm)_p/a Methoed of Test
8. “Vater Zones (depth)__ n/a
9, orjoation - Type__a/a , Amount
0. CASING
Depth Dismeter Wall Thickness | Material
ox weight/fest
28 - 20 2-inch Sch.40 PVC
. GROUT
Depth Material Method
N Neat Cement Treinie
12. SCREEN '
Depth Dismeter Slot Size Magerial
43 - 2% 2inch 0010 FVC
13. GRAVEL PACK
Depth Size Material
43 - 2% Medinm- Forpedo Sand
gralned

Serial No.

SWLUHHU, 1O

Lat, 1ong. PC
Minor Basin

Basin Code

Header Ent. GW-1 Ent,
STATE WELL CONSTRUCTION

PERMIT NUMBER__n/a

County Harnett
Depih Drilling Log
Froin To ° Formation Description
0-1.0 Tan SAND
10 - 50 Dark gray to black loamy SAND
S0 - 100 Tan to brows sandy CLAY
100° - 1307 Wet tan clayey SAND
130 - 1648 Tant moist aandy CLAY
1607 - 43.00 Light gruy to medium gray sandy CLAY
I Additional Space Is Necded Use Back OF Form

LOCATION SKETCH

or Other Map Reference Points

Show direction and distance from af Jeast "2” Two Stale Roads,

Plesse See Attached Maps

4. PRMARKS A bentonite seal was placed in this well from 24° to 26" —
CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL

I DO HEREBY CERTIFY THAT THIS WELL WAS

CONSTRUCTION STANDARDS, AND THAT A COPY OF THJS RECORD HAS BEEN PRCVIDED TO THE WELL OWNER

/5%

WD A COPY O THE WELL GWNER

(Simmofcmhw (Date)



DEFPTH
(FT.)

DESCRIPTION

0.0

10

13.0

17.0

4.0
350

Brown yellow slightly silty fine o medium SAND
(SP-SM).

Mol ity

S e

Yellow brown and light tan clayey fine to medium
SAND (SC) with occational eoarse sand,

Yellow brown tan and gy slighdy clayey fine to
mediuvm SAND (8P-8C) with trace coarse sand.

“YeHow brown and light ran slightly silty fine to
medium SAND (SP-SM) with occational coarse zand,

ety
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Very wet gray fine to medium sandy silty CLAY
CH}).

Boring terminated at 35 feet

Classified By: BOB NEEL, TITAN
Driller: CAROLINA DRILLING

32

21

13

15

13

30

MONITOR WELL

Cement grout from 0.0
to 22.0° depth.

CROOD R T AT
RAOLL LA

M

"

Bentonite pelles Som
22.0" w 23.0° depth.

Medium well sand fom
2.0 1o 35.0' depth.
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4 4 2 ®
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Screangd interva! from
25.0" 1o 35.0" depth-
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MONITOR WELL INSTALLATION

Drill Rig: ROVER WELL NUMBER CDMW 4-8
Boring Type: HSA DATE DRILLED 4/12/02
GROUNDWATER READINGS PROJECT NUMBER  20422-80
OATE | T'ME |DEFTH] ELEVATION | STABHIZATION TIME PROJECT ANDERSON CREEK ;,ANDFII.L
samea | - | mx - 71 DAYS PAGE1QF 1 )

l

SEE KEY SHEET FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

TITAN ATLANTIC GROUP




DESCRIPTION

N MONITOR WELL

Yellow brown slightly silty fine to medium SAND
{EP-SM) with trace coarse gapd.

5.0

Yellow brown clayey fine to medium SAND (5C).

<4 Cement grout from 0.0'
4 10 40.0" depth.
6
15
27
29
-

12.0

270

e

Tan Yght zray and yellow brown silty fine to
mndmﬂ'SAND (SM) with guce coarse sxnd.

I

-

Muigt to wet light tan sii sitty fine to
medium SAND (SP-SMlj‘)ggﬂigl ga coarse sand,

11

Ty

Fpe e
S TH Ty TR

13

rolvalyrhed
o4 5 e R
s
" T
el By
[y

PRt
JECES
ME 3RS
Th13s
LS

.|||:|

Yellow brown and gray fine sandy CLAY (SC) with
occational medum sand,

%
7// ’I 50/5"

]

Claszifled Bv; BOB NEEL, TITAN

Driller: CAROLINA DRILLING
Drill Rig: ROVER
Baring Type: HSA

MONITOR WELL INSTALLATION

GROUNCWATER READINGS
DATE | TIME |DEPTH| ELEVATION | STABILIZATION TIME
822102 - LY - 72 DAYS

{ PAGE 1 OF 2

WELL NUMBER CDMW 4-D
DATE DRILLED 4/11/02

PROJECT NUMBER  20422-80
PROJECT ANDERSON CREEK LANDFILL

TITAN ATLANTIC GROUP

SEE XEY SHEET FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS



DEPTH
40.0

42.0

50.0

45.0

DESCRIPTION

MONITOR WELL

Yellow brown and gray fine sandy CLAY {SC) with
occatonal medium sand.

entonite gelicu from
40.0° o 42.0° depth.

Medum well 3and from

Qray fine 1 coarse yandy CLAY (CL).

42.0" 1o 85.0' depth.

7| Screened interval {rom
45.0' 9 350

Dark gray slightly fine o medium & sik
CLAY (CH). Ry siy

Light gray clayey silty fine to coarse SAND (SM).

Boring terminated 3t 65 feet.

Classified By: BOB NEEL, TITAN

#ml
MONITOR WELL INSTALLATION

Drilier; CAROLINA DRILLING
Drill Rig: ROVER WELL NUMBER CDMW 4-D
Boring Type: HSA DATE DRILLED 4/11/02
GROUNDWATER READINGS PROJECT NUMBER  20422-80
DATE | TME |DGPTM| ELEVATION | STABILIZATION TWME PROJIECT AINDERSON CREEK LANDFILL
ez |~ | b - 720AYS PAGE 1 OF 1 :
; TITAN ATLANTIC GROUP

SEE KEY SHEET FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS




PATTERSON P.0. BOX 3008 - SANFORD, N.C. 27331-3008 - (919) 774-3770
EXPLORATION SERVICES FAX: {919) 774-3510

TEST BORING FIELD REPORT

Job Name: Anderson Creek Landfill | Job Number: 030896 Job Location: S.R. 1116, Harnett County

Field Supervisor: Dennis Holder Date Drilled: 04/02/96 Boring or Well Number: MW-4
BORING LOG
SPT 1st6 | 2nd 6 | 3rd 6 | 4th 6 _
Depth Formation Description

o-2 1 1 1 2
-4 1 1 2 4
.5 5 5 4 4 0-1 Brown to tan medium-grained SAND
-8 2 3 4 7 1’- 75 Brown to gray siity clayey SAND
8- 10 1 2 2 1 75 -9 Tan coarse-grained wet SAND
100 - 12 1 1 1 5 9 - 115 Gray silty clayey SAND
12°- 14 7 14 18 20 115 -17 Grayish blue silty sandy CLAY
14 - 167 3 5 14 16




PATTERSON P.0. BOX 3008 - SANFORD, N.C. 27331-3008 - (919) 774-3770
EXPLORATION SERVICES FAX: (918) 774-3510

TEST BORING FIELD REPORT

Job Name: Anderson Creek Landfill | Job Number: 030896 Job Location: S.R. 1116, Harnett County

Field Supervisor: Dennis Holder Date Drilled: 04/02/96 Boring or Well Number: MW-5
BORING LOG
SPT Ist6 { 2nd 6 | 3rd 6 | 4th 6
Depth Formation Description
-2 11 2 4 5
-4 1 2 4 5
¥-6 1 3 5 6 0-7 Brown to gray silty clayey SAND
6-8 L 2 4 6 7.9 Grayish blue silty sandy CLAY
810 2 2 2 3
9 -95 Gray moist SAND
100 - 12° 1 2 6 8
95" -18 Grayish to brown silty CLAY
12 - 14 3 6 9 10
14’ - 16° 2 4 7 10
19’ - 18’ 7 12 16 19




PATTERSON P.0. BOX J008 - SAN FORD, N.C. 27331-3008 - (919} 774-3770
EXPLORATION SERVICES FAX. (519 743510

TEST BORING FIELD REPORT

Job Name: Anderson Creek Landfill | Job Number: 030896 Job Location: S.R. 1116, Hammett County

Field Supervisor: Dennis Holder Date Drilled: 04/01/96 Boring or Well Number: P6-B
BORING LOG
SPT 1st 6 | 2nd 6 | 3rd 6 | 4th 6

Depth Formation Description
-2 1 1 2 1
-4 1 2 3 4
v-e 1 3 4 2 0-1 Gray to black loamy SAND
-8 4 7 10 12 e Brown to ta S
§-10 8 11 13 13

4 -14 Crange clayey silty SAND
-1 9 10 11 9

14 -27 Tan to white SAND
127 - 14° 5 7 8 8

27 -33 i
- 16 6 9 9 9 = White wet SAND
18 - 20° 5 6 6 6
xr-220 2 5 5 3
22 -24 3 2 2 2
% -25 2 1 2 2
265" - 28 1 2 2 3
28" - 300 3 5 5 6
30" - 32 3 6 6 9
323 2 8 8 14
M -36 3 3 16 17
36 - 38° 4 16 i 13 9
38 - 40 4 12 20 24




PATTERSON P.0. BOX 3008 - SANFORD, N.C. 27331-3008 - (919) 743770
EXPLORATION SERVICES FAX: (919) 774-3510

TEST BORING FIELD REPORT

Job Name: Anderson Creek Landfil Job Number: 030896 Job Location: S.R. 1116, Harnett County

Field Supervisor: Dennis Holder Date Drilled: 04/01/96 Boring or Well Namber: P-7
BORING LOG
SPT I1st6 | 2nd 6 | 3rd 6 | 4th 6
Depth Formation Description
-2 1 1 1 2
-4 1 1 i 2
-6 1 2 1 3 0-7 Brown 1o tan SAND
¢-¥ 1 2 4 8 711 Orange to tan siity clayey SAND
8- 1r 3 3 8 6
117 - 1 Orange to gray silty CLAY
10 - 127 1 2 4 9
12°-13 White wet SAND
12° . 14° 1 2 3 5
13- 21 Orange to gray silty sandy CLAY
14’ - 16° 1 2 9 12 interlayed with gray wet SAND
16°- 18’ 1 2 4 3 217 - 26 Gray silty sandy macaceous CLAY
18- 200 1 2 4 5
20 - 22 1 2 3 5
2-% 3 4 6 7
- 24T - 287 2 3 5 8




</ N
CEEIZOR

{;%:‘{%; 3 P ATTERSON P-0. BOX 3008 - SANFORD, N.C. 27331-3008 - (915) 7743770
<& EXPLORATION SERVICES FAX (919 -3

TEST BORING FIELD REPORT

Job Name: Anderson Creek Landfil] Job Number: 030896 Job Location: S.R. 1116, Harnett County

Field Supervisor: Dennis Holder Date Drilled: (3/27/96 Boring or Well Number: P-8
BORING LOG
SPT Ist 6 { 2nd 6 | 3rd 6 | 4th 6
Depth Formation Description
-2 1 2 1 i
-4 1 2 1 1
-6 1 2 3 5
6’ - » 2
8 ! 3 12 0-5 Dark gray to black loamy SAND
8- 10 3 5 8 11
5 -4 Tan moist to wet SAND
w-12 1 4 7 8
-7 Tan to light gray clayey silty SAND
12’ - 147 2 6 10 1z
T-30 i dy mi
- 16 1 4 8 10 2&"‘5" 1o gray silty sandy micaceous
16’ - 18° 2 5 5 7
18" - 20° 1 2 5 7
2022 1 4 7 7
2 -2 1 2 5 6
% .26 1 2 5 6
26" - 28" 2 5 8 10
28 - 30 6 11 13 20




PATTERSON P-0. BOX 3008 - SANFORD, N.C. 27331-3008 - (919) 774-3770
EXPLORATION SERVICES FAX: (918) 774-3510

TEST BORING FIELD REPORT

Job Name: Anderson Creek Landfill Job Number: 030896 Job Location: S.R. 1116, Harnett County

Field Supervisor: Dennis Holder Date Drilled: 03/27/96 Boring or Well Number: P-9
BORING LOG
SPT Ist6 | 2nd 6 | 3rd 6 | 4th 6 :
Depth Formation Description
-2 1 1 2 3
-4 1 3 2 4
4 -4 1 2 7 7
6 -8 3 4 4 3 Q-1 Dark gray 1o black loamy SAND
8- 10 3 3 2 3 r-7r Orange to tan silty clayey SAND
10°- 120 3 3 3 3 717 Tan moist SAND
127 . 147 3 4 5 5 1I7-19 Whjte wet SAND
14’ - 18 3 4 7 7 19 - 26° Tan to gray silty micaceous CLAY
16* - 18° 1 2 12 13
200- 22 1 2 50
2r-u i 2 20 45
4’ - 267 1 2 25 40




APPENDIX Il

SOIL SAMPLE ANALYTICAL RESULTS

Anderson Creek Landfill Phase III ' APPENDICES
Geologic and Hydrologic Report
CTC PN 3001C



Lab Data Summary
ACLF C&D Phase Ill - Lab

=
== Draper Aden Associates
DAA # R09358R-01

Blackshurg * Richmond, Virginia
Engincering ¢ Surveying ¢ Environmental Services

Prepared by: ADC

Sample Data

Sample ID PZ-25 PZ-25 PZ-11 PZ-17 B-1 B-1 PZ-14
Sample Depth ~ 20%-22' oy 020 212 2628 36-38" 4.8
Classification Data
Natural Moisture Content, % 18.1% 15.4% 19.0% 16.4% 15.9%
Liquid Limit 38 48 58 48 25
Plastic Limit 15 12 15 18 15
Plastic Index 23 36 43 30 10
Passing No. 200 Sieve, %  62.6% 36.1% 65.3% 59.7% 21.3%
USCS Group Symbol CL SC CH CL SC
Standargd Proctor Data
Maximum Dry Density, pcf 122,9 1243
Optimum Moisture Content, % 10.5% 11.7%
Permeability Data
Dry Density, pcf  112.1 117.2
Moisture Content, % 18.1% 15.4%
Permeability, cm/sec  2.2E-08 5.6E-09
Page1of 3

R09358R-01, Lab Summary



Lab Data Summary

<A .
ACLF C&D Phase HI - Lab == Draper Aden Associates
DAA # R09358R-01 v Blacksburg + Richmond, Virginia

Engineering * Surveying * Environmental Service.

Prepared by: ADC
Sample Data
Sample ID PZ-15 PZ-15 PZ-17 PZ-18 PZ-26 PZ-27 PZ-27
Sample Depth  20-22 3234 g-10 2224 18'-2¢' §-1¢' 2022
Classification Data
Natural Moisture Content, % 9.1% 16.1% 6.6% 26.1% 21.3% 12.2% 9.1%
Liquid Limit 49 49 52 35
Plastic Limit Non-Plastic 23 Non-Plastic 14 19 Non-Plastic 16
Plastic Index 26 35 33 19
Passing Neo, 200 Sieve, 14.6% 66.3% 5.7% 24.7% 40.6% 20.1% 16.0%
USCS Group Symbol SM CL SP-SM sC sSC SM SC
Page 2 0of 3

R09358R-01, Lab Summary



Lab Data Summary
ACLF C&D Phase lli - Lab

DAA # R09358R-01
Prepared by: ADC

Sample Data
Sample ID

Sample Depth

Classification Data
Natural Moisture Content, %

Liquid Limit
Plastic Limit
Plastic Index

Passing No, 200 Sieve, %

USCS Group Symbol

PZ-29
2224

10.1%

Non-Plastic

12.6%

SM

PZ-29
3638
15.5%
45
17
28
44.1%

SC

A
7

Draper Aden Associates

Blacksburg *+ Richmond, Virginia
F.ngineering' Sur\'cying ¢ Environmenial Sesvices

Page 30of 3
R09358R-01, Lab Summary



Soil Classification Calculations

ACLF C&D Phase lll - Lab
DAA # R09358R-01
Prepared By: ADC

L=
==> Draper Aden Associates
c' Biacksburg * Richmond, Virginia

Sample 1D PZ-25
Sample Depth 20%-22
Visual Sample Description Gray Sandy Lean CLAY

Natural Moisture Content: ASTM D 2246

Pan ID

Pan Wit

Pan + Soil {(wet)

Pan + Soil (dry)

Natural Moisture Content

13
187.19 grams
421.40 grams
385.51 grams
18.1%

Coarse or Fine Grained: ASTM D 422

Pan + Soil retained on No. 200 sieve
{dry)

Percent Passing No. 200 Sieva

Pan + Soil retained on No. 4 sieve

(dry)
Percent Passing No. 4 Sieve

261.31 grams
62.6%

187.19 grams
100.0%

Lngineering + Surveying * Covironmential Senvices

Soil Classifies as Fine-Grained Soil

Atterberg Limits: ASTM D 4318

Liquid Limit
No of Blows 19 26 33
PanID| 6 12 65
PanWt| 1137 11.34 11.09
Pan + Soil (wet)] 24.59 23.94 21.21
Pan + Soil (dry) 20.84 20.52 18.59
Moisture Content 40% 37% 35%
Liquid Limit 38 37 36

Liguid Limit 38
Plastic Limit

Pan |D 35| 42

Pan Weight 1.94 1.83

Pan + Soil (wet) 12.48 11.14
Pan + Soil (dry) 11.07 9.98
Moisture Content 15% 14%

Plastic Limit i)
Plastic Index 23

USCS Classification: ASTM D 2487
Group Symbot CL
Group Name Sandy Lean CLAY

R09358R-01, PZ-25, 20"-22'
Page 1



Grain Size Distribution Calculations

ACLF C&D Phase il - Lab
DAA # R09358R-01

Prepared By: ADC
Sample ID
Sample Depth

PZ-25
20-22'

Mechanical Sieve Analysis: ASTM D 422

—
=

Draper Aden Associates

Blnekshurg « Richmomd, Virginia

Fungineering ¢ Surveving * {nvireomentl Serviees

Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing
1" 0.00 0.0% 25.0 100.0%
3/4" 0.00 0.0% 19.0  100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.60 0.0% 9.5 100.0%
No. 4 0.00 0.0% 475 100.0%
No. 10 0.41 0.2% 2.0 99.8%
No. 40 12,15 6.1% 0.425 93.7%
No. 100 10.28 5.2% 0.15 88.5%
No. 200 50.06 25.2% 0.075 63.2%
Pan 0.56 0.3%
Total 73.46 36.8%
Sieve Analysis
|
Gravel ] Sand Silt & Clav
» ] — e ITET 100.0%
l \H_ -'.l“-‘ |
5 90.0%
! \\ ! 80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
' 20.0%
E 10.0%
i i
|- . . 0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

Percent Passing

71172009

R09358R-01, PZ-25, 20'-22'
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Permeability Calculations
ACLF C&D Phase lll - Lab

DAA # R09358R-01
Prepared By: ADC

Sample ID; PZ-25
Sample Depth: 20"-22'
Permeability Method: ASTM D5084
Sample Length, in: 3.55
Sample Diameter, in: 2.84
Sample Condition: Undisturbed

Moisture Content

Pan Wt 187.19 grams
Pan + Soil (wet) 421.40 grams
Pan + Solil {dry) 385.51 grams
Moisture Contem 18.1%

Test Conditions

=
== Draper Aden Associates

v Blacksburg * Richmond, Virginia
Engineering + Sucveving ¢ Emvironniental Services
Dry Density
Soil {wet) 780.90 grams
Wet Density 132.3 pef

Dry Density 1121 pef

Initial Data

Backpressure, psi 40.0 Assumed Specific Gravity 2.65
Cell Pressure, psi 500 Percent Voids  32.2%
Influent Buret Area, cm#*2  0.03142 Actual Volume of Voids 118.7 ml
Effluent Buret Area, cm®2  0.76712 Porosity  32.2%
Effective Stress, psi 10.0 Saturation  100.0%
Pearment Liguid Temp.{°C): De-aired Water
Permeability Trials Flow
Time Influent Influent Effluent Effluent  Deviation Gradient Permeabilty, k
min Head, cm  Flow, cm*3 Head,cm Flow, cm®3  Ratio mm-Hg cmisec
25-dun 10:09 17.700 1.000
25-Jun 10:10 17.550 0.005 1.006 0.005 1.00 23.24 8.3E-08
25-Jun 10:11 17.450 0.003 1.010 0.003 1.00 23.03 5.6E-08
25-Jun 10:13 17.350 0.003 1.014 0.003 1.00 22.88 2. 8E-08
25-Jun 10:15 17.250 0.003 1.018 0.003 1.00 22.74 2.8E-08
25-Jun 10:17 17.150 0.003 1.023 0.003 1.00 22.59 2.8E-08
25-Jun 10:19 17.050 0.003 1.027 0.003 1.00 22.45 2.9E-08
25-Jun 10:22 16.950 0.003 1.031 0.003 1.00 22.30 1.9E-08
25-Jun 10:27 16.800 0.005 1.037 0.005 1.00 22.16 1.7E-08
Average Permeability 2.2E-08 cm/sec
Final Data
Assumed Specific Gravity 2.65
Final Weight of Sample 780.40 grams
Final Moisture Content 18.0% Final Sample Length, in: 1.56
Percent Voids 32.1% Final Sample Diameter, in: 2.83
Actual Volume of Voids 117.9 ml Wet Density 132.5 pet
Porosity 32.1% Dry Density 112.3 pcf
Saturation 100.0%

7/1/2009

R09358R-01, PZ-25, 20'-22'

Page 3



Soil Classification Calculations [N )
ACLF C&D Phase Ill - Lab == Draper Aden Associates
DAA # R09358R-01 Engincn » Sotein + ot Somise

Prepared By: ADC

Sample ID PZ-25
Sample Depth 32'-34'
Visual Sample Description Gray Clayey SAND

Natural Moisture Content: ASTM D 2216

Pan ID 10
Pan Wt 184.09 grams
Pan + Soil (wet) 496.90 grams
Pan + Soil (dry) 455.20 grams
Natural Moisture Confent 15.4%

Coarse or Fine Grained: ASTM D 422
Pan + Soil retained on No. 200 sieve

(dry) 357.46 grams

Percent Passing No. 200 Sieve 36.1%
Pan + Soil retained on No. 4 sieve
(dry) 186.16 grams
Percent Passing No. 4 Sieve 99.2%

Soif Classifies as Coarse-Grained Soil

Atterberg Limits: ASTM D 4318

Liquid Limit
No of Blows 19 25 1
Pan D 10 63 69
Pan Wit 11.35 13,90 11.07
Pan + Soil (wet) 21.69 23.37 22,26
Pan + Soil (dry)]  18.22 19.30 18.72
Moisture Content 51% 48% 46%
Liquid Limit 49 48 47
Liquid Limit 48
Plastic Limit
Pan ID| 52 B
Pan Weight 2.40 242
Pan + Soil (wet) 12.19 11.02
Pan + Soil {dry) 11.13 10.10
Moisture Content 12% 12%

Flastic Limit 12
Plastic Index 36

USCS Classification: ASTM D 2487
Group Symbol Sc
Group Name Clayey SAND

R09358R-01, PZ-25, 32'-34'
Page 1



7172009

Grain Size Distribution Caiculations =X .
ACLF C&D Phase lil - Lab =5 Draper Aden Associates
DAA # R09358R-01 eSS S ma S See

Prepared By: ADC
Sample ID PZ-25
Sample Depth 32'-34'

Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

1" 0.00 0.0% 250 100.0%
3/14" (.00 0.0% 19.0 100.0%
172" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 2.07 0.8% 4.75 99.2%
No. 10 9.10 3.4% 2.0 95.9%
No. 40 84.03 31.0% 0.425 64.9%
No. 100 66.51 24.5% 0.15 40.4%
No. 200 0.88 3.6% 0.075 36.7%
Pan 0.92 0.3%

Total 172.51 63.3%

Sieve Analysis

Gravel | Sand Silt & Clav
‘. . I -1 100.0%

: AN 90.0%

80.0%

Y 70.0%

o

AN 60.0%

N : 50.0%

\‘\ 40.0%

Percent Passing

30.0%

20.0%

10.0%

| 0.0%

100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

R09358R-01, PZ-25, 32"-34'
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Permeability Calculations

7/1/2009

=
== Drapcr Aden Associates

ACLF C&D Phase I" - Lab v Blackshurg ¢+ Richmend, Virginia
DAA # R09358R'01 Engineering * Swveying * Enviromemal Services
Prepared By: ADC
Sample ID: PZ-25
Sample Depth: 32'-34'
Permeability Method: ASTM D5084
Sample Length, in: 3.63
Sample Diameter, in: 2.83
Sample Condition: Undisturbed
Moisture Content Dry Density
Pan Wit 184.09 grams Soil (wet) 813.40 grams
Pan + Soil (wet) 496.90 grams Wet Density 135.2 pef
Pan + Soll (dry) 455.20 grams Dry Density 117.2 pef
Moisture Confeni 15.4%
Test Conditions Initial Data
Backpressure, psi 40.0 Assumed Specific Gravity 2.65
Cell Pressure, psi 50.0 Percent Voids 29.2%
Influent Buret Area, cm”*2  0.03142 Actual Volume of Voids 109.5 ml
Effluent Buret Area, cm*2  0.76712 Porosity  29.2%
Effective Stress, psi 10.0 Saturation  99.1%
Pearment Liquid Temp.(°C): Dc-aired Water
Permeability Trials Flow
Time Influent Influent Effluent Efluent Deviation Gradient Permeabilty, k
min Head,cm _Flow,em"3 Head, cm Flow,cm?3  Ratio  mm-Hg cmisec
25-Jun 10:34 16.900 1.000
25-Jun 10:37 16.800 0.003 1.004 0.003 1.00 21.62 2.0E-08
25-Jun 10:40 16.750 0.002 1.006 0.002 1.00 21.48 1.0E-08
25-Jun 10:47 16.650 0.003 1.010 0.003 1.00 21.41 8.6E-09
25-Jun 10:52 18.600 0.002 1.012 0.002 1.00 21.27 68.1E-09
25-Jun 11:03 16.450 0.005 1.018 0.005 1.00 21.20 8.3E-09
25-Jun 11.09 16.400 0.002 1.020 0.002 1.00 20.99 5.1E-09
25-Jun 11:14 16.350 0.002 1.023 0.002 1.00 20.92 6.2E-09
Average Permeability 5.6E-09 cm/sec
Final Data
Assumed Specific Gravity 2.65
Final Weight of Sample 816.90 grams
Final Moisture Content 15.9% Final Sample Length, in: 3.62
Percent Voids 29.4% Final Sample Diameter, in: 2.84
Actual Volume of Voids 110.9 ml Wet Density 135.2 pefl
Parosity 29.4% Dry Density 116.7 pef
Saturation 100.0%

R09358R-01, PZ-25, 32'-34'
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Proctor Test Report P
ACLF C&D Phase Il - Lab --6-"'""‘ Draper Aden Associates

Rlnckyburg « Richmond, Virginia

Sngineering * dSurveying ¢ Environmentai Services
Prepared by LTW

Soil and Test Method Data
Sampla ID PZ-11
Sample Depth 0'-20°
Sample Classification N/A
USCS Group Symbol N/A
Test Method ASTM D698, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.

Mold Size, in 4.0
Test Data #1 #2 #3 #4 #5
Moisture Content 7.6% 9.6% 11.5% 14.1%
Dry Density, pcf 1158 122.3 122.2 116.5

Moisture-Density Curve

Maximum Dry Density, pef= 122.9, Optimum Moistare, % = 10.5

g I AN N
N D NEHERN

2 3 N

F19 |/

] \
{18.0

2 / \
%‘17 4]

116.0 / L . \F \
- + \

115.0 + —

1o

1140 Fmmd e
6.0% 7.0% 80% 9.0% 100% 11.0% 120% 13.0% 140% 150% 16.0%

Moisture Content, %

® Zero Air Voids  + Proctor Points 4 Perm Points

R09358R-01, PZ-11, 0*-20¢
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Proctor Test Report ]
ACLF C&D Phase Ill - Lab Draper Aden Associates

DAA # R09358R-01 . Blncksh:;lrg + Richmond, Virgi:;in
=ngineering * Surveying * Environmental Serviees
Prepared by LTW ¢ ¢

@

Soil and Test Method Data
Sample 1D PZ-17
Sampie Depth 2'-12'
Sample Classification N/A
USCS Group Symbol N/A
Test Method ASTM D498, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.
Mald Size, in 4.0

Test Data #1 #2 #3 #4 #5
Moisture Content 9.0% 10.6% 13.2% 14.5%
Dry Density, pcf 1185 123.3 122.5 1174

Moisture-Density Curve
Maximum Dry Density, pef=124.3, Optimum Moisture, % = 11.7

126.0 \

125.0 C N
T \

124.0 /’ \

) N
oo N

§20.0 + _

So0 | / NN

1180 /i \ _ \
| ' \ N

117.0

7.0% 8.0% 9.0% 10.0% 11.0% 12.0% 13.0% 14.0% 15.0% 16.0%
Moisture Content, %

® Zero Air Voids +Proctor Points & Perm Points

R09358R-01, PZ-17, 212’
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Soil Classification Calculations &=

ACLF C&D Phase ill - Lab ‘-—"-—=~",= Draper Aden Associates
DAA # R09358R-01 Blacksburg ¢ Richmond, Virginia

Enginccring‘ Surveying * Envirormental Services

Prepared By: ADC

Sample ID B-1
Sample Depth 26'-28'
Visual Sample Description Gray Sandy Fat CLAY

Natural Moisture Content: ASTM D 2218

Pan ID 32
Pan wit 191.64 grams
Pan + Soil (wet) 389.88 grams
Pan + Soil {dry) 358.28 grams
Natural Moisture Content 19.0%

Coarse or Fine Grained: ASTM D 422
Pan + Soil retained on No, 200 sieve

{dry) 249,42 grams

Percent Passing No. 200 Sieve 65.3%
Pan + Soll retained on No. 4 sieve
{dry} 191.92 grams
Percent Passing No. 4 Sieve 99.8%

Soil Classifies as Fine-Grained Soil

Atterberg Limits: ASTM D 4318

Liguid Limit
No of Blows 19 28 35
Pan ID 97 105 107
PanWt| 2618 | 2934 25.21
Pan + Soil (wet) 40.32 40.61 36.62
Pan + Sail (dry) 34.93 36.58 327
Moisture Content 62% 56% 52%
Liquid Limit 60 56 55
Liquid Limit 58
Plastic Limit
Pan ID 68 E
Pan Weight 1.94 1.94
Pan + Soil (wet) 10.99 11,22
Pan + Soil (dry) 9.80 16.01
Moisture Content 15% 15%

Plastic Limit 15
Plastic Index 43

USCS Classification: ASTM D 2487
Group Symbol CH
Group Name Sandy Fat CLAY

R09358R-01, B-1, 26'-28'
Page 1



71112009

Grain Size Distribution Calculations 22 .
ACLF C&D Phase Il - Lab > Draper Aden Associates
DAA # R093 58 R'01 Engincermg + S::Eqing . Enw'\mn:\mlal Services

Prepared By: ADC
Sample ID B-1
Sample Depth 26'-28'
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 190  100.0%
142" 0.00 0.0% 125  100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 0.28 0.2% 4,75 99.8%
No. 10 0.89 0.5% 20 99.3%
No. 40 28.11 16.9% 0.425 82.4%
No. 100 21.20 12.7% 0.15 69.7%
No. 200 6.93 4.2% 0.075 65.5%
Pan 0.32 0.2%
Total 5773 34.5%
Sieve Analysis
Gravel | Sand Silt & Clav
b N 100.0%
] 90.0%
\\ - T 80.0%
P 70.0%
60.0% £
7]
@
- 50.0% &
£
40.0% 9
[-1]
o
30.0%
. 20.0%
10.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R0G358R-01, B-1, 26'-28'
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Soil Classification Calcuiations
ACLF C&D Phase lll - Lab

DAA # R09358R-01

Prepared By: ADC

Sample ID B-1
Sample Depth 36'-38'
Visual Sample Description Dark Brown Sandy Lean CLAY

Natural Moisture Content: ASTM D 2216

Pan ID 41
Pan Wt 194,39 grams
Pan + Soil (wet) 392.36 grams
Pan + Soil (dry) 364.43 grams
Natural Moisture Content 16.4%

Coarse or Fine Grained: ASTM D 422
Pan + Soil retained on No. 200 sieve

(dry} 262.87 grams
Percent Passing No. 200 Sieve 59.7%
Pan + Soil retained on No. 4 sieve
(dry) 194.39 grams
Percent Passing No. 4 Sieve 100.0%

Soil Classifies as Fine-Grained Soil

Atterberg Limits: ASTM D 4318

Liguid Limit
No of Blows 17 28 36
Pan (D 7 9 71
PanWt| 1125 11.52 1106
Pan + Soil (wet) 23.29 23.18 22.34
Pan + Sail (dry) 19.19 19.48 18.99
Moisture Caontent 52% 46% 42%
Liquid Limit 49 47 44

Liquid Limit 48
Piastic Limit

Pan ID 29 A
Pan Weight 2.40 2.39
Pan + Scil (wet) 12.08 11.66
Pan + Soil {dry) 10.61 10.29
Moisture Content 18% 17%

Plastic Limit 18
Plastic Index 30

USCS Classification: ASTM D 2487
Group Symbol CL
Group Name Sandy Lean CLAY

<A
== Draper Aden Associates

Blackshurg + Richmond, Virginia
Engincering ¢ Surveying ¢ Envirommental Services

R0O9358R-01, B-1, 36'-38'
Page 1
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Grain Size Distribution Calculations N .
ACLF C&D Phase Il - Lab == Draper Aden Associates
DAA # R09358R-01 e et Seemces

Prepared By: ADC
Sample ID B-1
Sample Depth 36'-38'
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 16.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 8.5 100.0%
No. 4 0.00 0.0% 4.75 100.0%
No. 10 0.49 0.3% 2.0 99,7%
No, 40 17.48 10.3% 0.425 £9.4%
No. 100 28.95 17.0% 0.15 72.4%
No. 200 19.73 11.6% 0.075 60.8%
Pan 1.52 0.9%
Total 68.17 39.2%
1 Sieve Analysis
Gravel ] Sand Silt & Clav
- e—e r 100.0%
T 90.0%
\‘
N 80.0%
\\ °
* 70.0%
NI *
A 80.0% £
A
| 50.0% &
: 40.0% ©
; 7]
-+ 30.0%
, 20.0%
i 10.0%
0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R09358R-01, B-1, 36'-38'
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Soil Classification Calculations

ACLF C&D Phase lil - Lab
DAA # R09358R-01
Prepared By: ADC

Sample ID PZ-14
Sample Depth 4'-6'
Visual Sample Description Gray Clayey SAND

Natural Moisture Content: ASTM D 2216

Pan 1D

Pan Wt

Pan + Soil {wet)

Pan + Soil (dry)

Natural Moisture Confent

2l

—_—

\ 4

193.68 grams
426.70 grams
394,66 grams

13.9%

Coarse or Fine Grained: ASTMD 422

Pan + Soii retained on No. 200 sieve
(dry)

Percent Passing No. 200 Sieve

Pan + Soil retained on No. 4 sieve

(dry)
Percent Passing No. 4 Sieve

351.90 grams

21.3%

193.84 grams

99.9%

Soif Classifies as Coairse-Grained Soil

Atterberg Limits: ASTM D 4318

Liquid Limit
No of Blows
Pan ID
Pan Wt
Pan + Soil (wet)
Pan + Soil {dry)
Moisture Content
Liquid Limit
Liquid Limit
Plastic Limit
Pan 1D
Pan Weight
Pan + Sail (wet)
Pan + Soil {dry)
Moisture Content
Plastic Limit
Plastic index

USCS Classification: ASTM D 2487

Group Symbol

Group Name Clayey SAND

Draper Aden Associates

Blackshurg ¢+ Richmond, Virginia
Engineering ¢ Surveying ¢ Environmental Services

(5 28 33
1 70 72
11.35 11.04 .13
25.75 20.88 25.33
22.50 18.91 22.76
2% 25% 2%
27 25 23
25
58 41
1.93 1.92
12.12 12.87
10.81 11.47
15% 15%
15
10
SC

R09358R-01, PZ-14, 4-6'
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Grain Size Distribution Calculations
ACLF C&D Phase lll - Lab

711/2009

=D Aden A iat
5> Draper Adcen Associates

Blacksburg » Richmaond, Virginia

DAA # R09358 R"01 Englmlmg' Sm‘n‘; g Envimnmenal Service:
Prepared By: ADC
Sample 1D PZ-14
Sample Depth 4'-¢'
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing
3/4" 0.00 0.0% 19.0  100.0%
1/2" 0.00 0.0% 12.5  100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 0.16 0.1% 475 99.9%
No. 10 3.35 1.7% 2.0 98.3%
No. 40 71.94 35.8% 0.425 62.5%
No. 100 64.88 32.3% 0.15 30.2%
No. 200 16.61 8.3% 0.075 21.9%
Pan 0.84 0.4%
Total 157.78 78.1%
| Sieve Analysis
Gravel | Sand Siit & Clav
. = 100.0%
. \\
- - 90.0%
R\
-+ 80.0%
M
70.0%
L 60.0% £
:
\ 50.0% a
A g
40.0% £
\\ K
» 30.0%
\\..
20.0%
10.0%
0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R09358R-01, PZ-14, 4-¢'
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Soil Classification Calculations &=

ACLF C&D Phase lll - Lab = Draper Aden Associates

DAA # R09358R-01 =

Prepared By: ADC

Sample ID PZ-15
Sample Depth 20'-22'
Visual Sample Description Light Brown Silty SAND

Natural Moisture Content: ASTM D 2216

Pan ID 42
Pan Wt 192.20 grams
Pan + Soit (wet) 367.80 grams
Pan + Soil (dry) 353.09 grams
Natural Moisture Content 9.1%

Coarse or Fine Grained: ASTMD 422
Pan + Soil retained on No. 200 sieve

(dry) 329.58 grams
Percent Passing No. 200 Sieve 14.6%
Pan + Soil retained on No. 4 sieve
(dry} 210.14 grams
Percent Passing No. 4 Sieve 88.8%

Soif Classifies as Coarse-Grained Soil

Atterberg Limits: ASTM D 4318
Liquid Limit

No of Blows
Pan ID

Pan Wt Non-Plastic

Pan + Soil (wet)
Pan + Soil (dry)

Moisture Content

Liguid Limit 0 NA
Liquid Limit ¢
Plastic Limit

Pan ID

Pan Weight|
Pan + Soil {wet)
Pan + Soil (dry)

Moisture Content 0% 0%
Plastic Limnit i}
Plastic Index 0

USCS Classification: ASTM D 2487
Group Symbol SM
Group Name Silty SAND

NA

Blacksburg * Richmond, Virginia
Engin:ering . Sur\-eying + Environmental Serviees

RD9358R-01, PZ-15, 20/-22'
Page 1
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Grain Size Distribution Calculations =X .
ACLF G&D Phase Il - Lab =5 Draper Aden Assoclates
DAA # R09358R-01 Entieeg + Somes g+ B ronent Semics

Prepared By: ADC
Sample 1D PZ-15
Sample Depth 20'-22'

Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

314" 0.00 0.0% 190 100.0%
1/2" 15.89 9.9% 12.5 90.1%
3/8" 1.63 1.0% 9.5 89.1%
No. 4 0.42 0.3% 4.75 88.8%
No. 10 1.68 1.0% 2.0 87.8%
No. 40 51.37 31.9% 0.425 55.9%
No. 100 62.58 38.9% 0.15 17.0%
No. 200 371 2.3% 0.075 14.7%
Pan 0.28 0.2%

Total 137.56 85.3%

Sieve Analysis

Gravel | Sand Silt & Clav
100.0%

o= 90.0%

AN -- 80.0%

\ 70.0%

dd . \\j 60.0%
\\ - 50.0%

A\ 40.0%

Percent Passing

\ 30.0%

\- = 20.0%

10.0%

e - 0.0%

100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

R09358R-01, PZ-15, 20-22'
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Soil Classification Calculations &= )
ACLF C&D Phase Il - Lab -6"‘“ Draper Aden Associates
DAA # R09358R-01 Blacksburg + Richmond, Virginia

Engineering * Swveving ¢ Environmental Services
Prepared By: ADC

Sample ID PZ-15
Sample Depth 32'-34'
Visual Sample Description Light Brown Sandy Lean CLAY

Natural Moisture Content: ASTM D 2216

Pan ID 33
Pan Wt 193,60 grams
Pan + Soil (wet) 373.40 grams
Pan + Soil (dry) 348.52 grams
Natural Moisture Content 16.1%

Coarse or Fine Grained: ASTM D 422
Pan + Soil retained on No, 200 sieve

(dry) 24586 prams
Percent Passing No. 200 Sieve 66.3%
Pan + Soil retained on No. 4 sieve
(dry) 193,60 grams
Percent Passing No. 4 Sieve 100.0%

Soif Classifies as Fine-Grained Soil

Atterberg Limits: ASTM D 4318

Liquid Limit
No of Biows 19 28 kL]
Pan {D 1 70 72
Pan Wit 11.34 11.03 11.11
Pan + Soil (wet) 21.75 21.84 23,22
Pan + Soil (dry)| 1821 18.29 19.48
Moisture Content 52% 49% 45%
Liquid Limit 50 50 47
Liquid Limit 49
Ptastic Limit
Pan D 4] 58
Pan Weight|  1.90 1.91
Pan + Soil (wet) 10.54 10.02
Pan + Soil (dry) 8.93 3.51
Moisture Content 23% 23%

Plastic Limit 23
Plastic index 20

USCS Classification: ASTM D 2487
Group Symbol CL
Group Name Sandy Lean CLAY

RO9358R-01, PZ-15, 32'-34"
Page 1



7M1/2Q009

Grain Size Distribution Calculations P )
ACLF C&D Phase il - Lab == Draper Aden Associates
DAA # R09358R-01 o ML Ll

Prepared By: ADC
Sample ID PZ-15
Sample Depth 32'-34'
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 0.00 0.0% 475  100.0%
No. 10 0.35 0.2% 20 99.8%
No. 40 14,83 9.6% 0.425 90.2%
No. 100 15.64 10.1% 0.15 80.1%
No. 200 21.38 13.8% 0.075 66.3%
Pan 0.01 0.0%
Total 5221 33.7%
| Sieve Analysis
Gravel | Sand Silt & Clav -
: : 100.0%
| T 90.0%
L \\
el e 80.0%
N\
N
70.0%
»,
- 60.0% &
50.0% &
il |
20.0% 8
[
[«
30.0%
20.0%
-+ 10.0%
L. 0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R09358R-01, PZ-15, 32'-34"
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Soil Classification Calculations =
ACLF C&D Phase Ill - Lab -—6“" Draper Aden Associates
Prepared By: ADC

Sample ID PZ-17
Sample Depth 8'-10'
Visual Sample Description Dark Brown Poorly Graded SAND with Silt

Natural Moisture Content: ASTM D 2216

Pan 1D 4
Pan Wit 194.40 grams
Pan + Soil (wet) 384.70 grams
Pan + Soil (dry) 373.00 grams
Natural Moisture Content 6.6%

Coarse or Fine Grained: ASTMD 422
Pan + Soil retained on No. 200 sieve
(dry) 362.78 grams

Percent Passing No. 200 Sieve 5.7%
Pan + Soil retained on No. 4 sieve
' {(dry) 195,02 grams
Percent Passing No. 4 Sieve 99.7%

Soil Classifies as Coarse-Grained Soil

Atterberg Limits: ASTM D 4318
Liquid Limit

No of Blows|

Pan iD - o

Pan wt Non-Plastic

Pan + Soil (wet)
Pan + Soil (dry)
Moisture Content
Liquid Limit 0 NA NA
Liquid Limit i}

Plastic Limit

Pan ID

Pan Weight

Pan + Soil (wef)

Pan + Soil (dry)

Moisture Content 0% 0%
Plastic Limit 0
Plastic Index 0

USCS Classification: ASTM D 2487
Group Symbol  SP-SM
Group Name Poorly Graded SAND with Silt

R09358R-01, PZ-17, 810’
Page 1



Grain Size Distribution Calculations

ACLF C&D Phase lll - Lab
DAA # R09358R-01

Prepared By: ADC
Sample ID PZ-17
Sampie Depth 8'-10
Mechanical Sieve Analysis: ASTM D 422

<2
\ =4

71172009

Draper Aden Associates

Blackshurg +

Engincening ¢ Surves

Richmowd, Virginin
ing ¢ Environmenunl Services

Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing
3/4" 0.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 (.62 0.3% 4,75 99.7%
No. 10 5.83 313% 2.0 96.4%
No. 40 125.01 70.0% 0.425 26.4%
No. 100 34.03 19.1% 0.15 7.3%
No. 200 245 1.4% 0.075 6.0%
Pan 0.18 0.1%
Total 168.12 94.0%
‘ Sieve Analysis
Gravel | Sand Silt & Clav
. Sy 100.0%
&
\ 90.0%
\ - —+ 80.0%
\ 70.0%
60.0% £
[7:]
©
1 50.0% o
\\ €
- \ 40.0% ©
\ . &
\ 30.0%
. —
20.0%
N
- \. 10.0%
- B
AT 0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

RO9358R-01, PZ-17, 8'-10'
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Soil Classification Calculations &=

ACLF C&D Phase lll - Lab --—--."'";‘ Draper Aden Associates
DAA # R09358R-01 . Blackshgrg + Richenond. Vil‘gisl‘liﬂ
ngineering * Surveying * Lnvironmemzl Services

Prepared By: ADC

Sample ID PZ-18
Sample Depth 22'-24'
Visual Sample Description Brown Clayey SAND

Natural Moisture Content: ASTM D 2216

Pan iD 1
Pan Wt 195.40 grams
Pan + Soil (wet) 458.40 grams
Pan + Soil (dry) 404.00 grams
Natural Moisture Content 26.1%

Coarse or Fine Grained: ASTM D 422
Pan + Soil rgtained on No. 200 sieve

(dry) 352.43 grams
Percent Passing No. 200 Sieve 24.7%
Pan + Soil retained on No. 4 sieve
(dry) 195.40 grams

Percent Passing No. 4 Sieve 100.0%
Soil Classifies as Coarse-Grained Soil

Atterberg Limits: ASTM D 4318

Liquid Limit
No of Blows| 18 27 35
Pan ID 6 7 9
Pan Wt 11.36 11.23 11.5
Pan + Soil (wet)] 25.18 24.59 2538
Pan + Soil (dry) 20.43 20.25 21.09
Moisture Content 52% 48% 45%
Liquid Limit 50 49 47
Liquid Limit 49
Plastic Limit
Pan ID 29 B
Pan Weight 2.38 2.40
Pan + Soil (wet) 13.52 13.11
Pan + Soil (dry)l  12.16 11.80
Moisture Content 14% 14%

Plastic Limit 14
Plastic Index 35

USCS Classification: ASTM D 2487
Group Symbol SC
Group Name Clayey SAND

R09358R-01, PZ-18, 22'-24'
Page 1



Grain Size Distribution Calculations

ACLF C&D Phase lll - Lab
DAA # R09358R-01

Prepared By: ADC
Sample iD PZ-18
Sample Depth 22'-24°

Mechanical Sieve Analysis: ASTM D 422

<
=

Blneksburg ¢ Richmoned, Virginla
F.n;:mcfring * Sul‘\‘e)ing + Eavirenmenint Services

Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing
3/4" 0.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 0.00 0.0% 475  100.0%
No. 10 0.79 0.4% 2.0 99.6%
No. 40 75.38 36.1% 0.425 63.5%
No. 100 67.04 32.1% 0.15 31.3%
No. 200 11.63 5.6% 0.075 25.8%
Pan 1.56 0.7%
Total 156.40 74.2%
Sieve Analysis
Gravel I Sand Silt & Clay
. N 100.0%
\\ 90.0%
N 80.0%
| HHN 70.0%
f A\ 60.0%
. \\
\\ 50.0%
- - -~ 40.0%
] - 30.0%
20.0%
SN 10.0%
0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

Draper Aden Associates

Percent Passing

7172009

R09358R-01, PZ-18, 22'-24'
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Soil Classification Calculations &=
ACLF C&D Phase Il - Lab ‘@
DAA # R09358R-01
Prepared By: ADC

Sampie ID PZ-26
Sample Depth 1820
Visual Sample Description Gray Clayey SAND

Natural Moisture Content: ASTM D 2216

Pan ID 3
Pan Wt 193.10 grams
Pan + Soil (wet) 333.01 grams
Pan + Sail (dry) 308.43 grams
Natural Moisture Confent 21.3%

Coarse or Fine Grained: ASTM D 422
Pan + Soil retained on No. 200 sieve

(dry} 261.65 grams
Percent Passing No. 200 Sieve 40.6%
Pan + Soil retained on No. 4 sieve
{dry) 193.10 grams

Percent Passing No. 4 Sieve 100.0%
Solt Classifies as Coarse-Grained Soil

Atterberg Limits: ASTM D 4318

Draper Aden Associates
Blacksburg + Richmond, Virginia

Engineering' Sur\'c_\'ing + Environmental Services

Liquid Limit
No of Blows 14 24 34
Pan ID I 61 72
Pan Wt 11.35 11.05 11.14
Pan + Soil (wet) 22.26 20.83 23.03
Pan + Soil (dry) 18.31 17.47 19,11
Moisture Content 57% 52% 49%
Liquid Limit 53 52 51
Liquid Limit 52
Plastic Limit
Pan ID 29 B
Pan Weight 2.40 2.43
Pan + Soil (wet) 10.70 11.51
Pan + Soil (dry) 9.35 10.09
Moisture Content 19% 19%

Plastic Limit 19
Plasfic Index 33

LISCS Classification: ASTM D 2487
Group Symbol sC
Group Name Clayey SAND

R09358R-01, PZ-26, 18'-20'
Page 1



7172009

Grain Size Distribution Calculations = ]
ACLF C&D Phase lll - Lab == Draper Aden Associates
DAA # R09358R-01 g s Sy ing o e S

Prepared By: ADC
Sample ID PZ-26
Sample Depth 18-20

Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0  100.0%
1/2" 0.00 0.0% 12.5  100.0%
3/8" 0.00 0.0% 9.5  100.0%
No. 4 0.00 0.0% 475  100.0%
No. 10 0.65 0.6% 2.0 99.4%
No. 40 19.62 17.0% 0.425 82.4%
No. 100 24.70 21.4% 0.15 61.0%
No. 200 22.51 19.5% 0.075 41.5%
Pan 1.02 0.9%
Total 68.50 58.5%
Sieve Analysis
Gravel | Sand Silt & Clav
e . \ : 100.0%
N Sx | ot 90.0%
=\ $0.0%
N 70.0%
. \;ﬂ . =
O PR 00
X 60.0% §
3 50.0% 9‘2
\ E
400% ©
L4
. AN | S
30.0%
20.0%
10.0%
- _{
0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

RO9358R-01, PZ-26, 1820
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Soil Classification Calculations &=
ACLF C&D Phase lil - Lab ‘-é“
DAA # R09358R-01
Prepared By: ADC

Sample |D PZ-27
Sample Depth 8'-10'
Visual Sample Descripticn Brown Silty SAND

Natural Moisture Content: ASTM D 2216

Pan ID 24
Pan Wt 186.10 grams
Pan + Soil (wet) 379.50 grams
Pan + Soil (dry) 358.44 grams
Natural Moisture Content 12.2%

Coarse or Fine Grained: ASTMD 422
Pan + Sail retained on No. 200 sieve

(dry) 323,72 grams
Percent Passing No. 200 Sieve 20.1%
Pan + Soil retained on No. 4 sieve
{dry} 204.04 prams
Percent Passing No. 4 Sieve 89.6%

Soif Classifies as Coarse-Grained Soil

Atterberg Limits: ASTM D 4318
Liquid Limit

Draper Aden Associates

Biacksburg ¢+ Richmend, Virginia
Engineering * Surveving ¢ Environmental Services

No of Blows
Pan ID

Pan Wit Non-Plastic

Pan + Soil (wet)
Pan + Soil (dry)

Moisture Content

Liquid Limit
Liquid Limif

NA

oo

Plastic Limit

NA

Pan ID

Pan Weight
Pan + Soil (wet)
Pan + Soil {dry)

Moisture Content 0% 0%

Plastic Limit 0
Plastic index 0

USCS Classification: ASTM D 2487
Group Symbol SM
Group Name Silty SAND

RO8358R-01, PZ-27, 8'-10'
Page 1



7/1/2009

Grain Size Distribution Calculations N .
ACLF C&D Phase Il - Lab => Draper Aden Associates
DAA # R09358R-01 Engienig» Sucesing + Lomommeney v

Prepared By: ADC
Sample ID PZ-27
Sample Depth 8-1¢
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent

Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0 100.0%
172" 15.89 9.2% 12.5 90.8%
3/8" 1.63 0.9% 9.5 89.8%
No. 4 0.42 0.2% 4.75 89.6%
No. 10 1.68 1.0% 2.0 88.6%
No. 40 51.37 29.8% 0.425 58.8%
No. 100 62.58 36.3% 0.15 22.5%
No. 200 37 2.2% 0.075 20.3%
Pan 0.28 0.2%

Total 137.56 79.7%

Sieve Analysis

Gravel | Sand Silt & Clav

N\

N 90.0%

100.0%

N I N 80.0%

N | 70.0%

" 60.0%

T \\ 50.0%

Percent Passing

R \\ =1 40.0%

: 30.0%

=
[ o

/

T 20.0%

E : 10.0%

I
I
]

0.0%

100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

RO9358R-01, PZ-27, 810
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Soil Classification Calculations
ACLF C&D Phase lll - Lab

DAA # R09358R-01

Prepared By: ADC

=
== Draper Aden Associates

Blacksburg * Richmond, Virginia
Engineering ¢ Surveying + Environmental Serviees

Sample ID PZ-27
Sample Depth 2022
Visual Sample Description Brown Clayey SAND

Natural Moisture Content; ASTM D 2216

PanID

Pan Wt

Pan + Soil {wet)
Pan + Soil {dry)

17

188,70 grams
315.40 grams
304.82 grams

Natural Moisture Content 89.1%

Coarse or Fine Grained: ASTM D 422
Pan + Soil retained on No. 200 sieve

(dry) 286.24 grams
Percent Passing No. 200 Sieve 16.0%
Pan + Soil retained on No. 4 sisve
{dry) 188,75 grams

Percent Passing No. 4 Sieve 100.0%
Soif Classifies as Coarse-Grained Soil

Atterberg Limits: ASTM D 4318

Liquid Limit
No of Blows 16 26 36
Pan ID 98 169 2000
Pan Wi 30.45 27.30 25,78
Pan + Soil (wet)]  39.92 36.56 32.73
Pan + Soil (dry) 37.28 34.18 31.06
Moisture Content 39% 35% 32%
Liquid Limit 37 35 33
Liquid Limit 35
Pilastic Limit
Pan ID 30 52
Pan Weight| 2.4 2.42
Pan + Soil (wet) 9.41 9.37
Pan + Soil (dry) 8.42 8.42
Moisture Content 16% 16%

Plastic Limit 16
Plastic Index 19

USCS Classification: ASTM D 2487
Group Symbol SC
Group Name Clayey SAND

R0O9358R-01, PZ-27, 20™-22'
Page 1



71112008
Grain Size Distribution Calculations N

ACLF C&D Phase Ili - Lab = Dralggfmf:finftlhlnlﬁls\s’iﬂﬂates
DAA # R09358R'01 Engimenn!h' Surveying ¢ Emimcu'm-ulnl Services

Prepared By: ADC
Sample ID PZ-27
Sample Depth 20'-22'
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 15.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 95 100.0%
No. 4 0.05 0.0% 4.75 100.0%
No. 10 2.49 2.1% 2.0 97.8%
No. 40 72.42 62.4% 0.425 35.4%
No. 100 21.23 18.3% 0.15 17.2%
No. 200 0.99 0.9% 0.075 16.3%
Pan 0.17 0.1%
Total 97.35 83.7%
Sieve Analysis
Gravel ! Sand Silt & Clav
*—e 7’ 100.0%
\\ 4P —t 90.0%
\\ 80.0%
70.0%
-1 60.0% £
ﬂ
50.0% &
A\ ¥
\ o 8
=] \ 40.0% ©
N I &
30.0%
\\
N 20.0%
—rre
S S S 8 I Y A 1 1 O O O AN § 10.0%
0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

RO8358R-01, PZ-27, 20"-22'
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Soil Classification Calculations &=

ACLF C&D Phase Iil - Lab == Draper Aden Associates
DAA # R09358R-01 T, Sl R, Vi
Prepared By: ADC

Sample ID PZ-29
Sample Depth 22-24'
Visual Sample Description Light Brown Silty SAND

Natural Moisture Content: ASTM D 2216

Pan ID 22
Pan Wt 189.00 grams
Pan + Soil (wet) 349.00 grams
Pan + Sail (dry} 334.37 grams
Natural Moisiure Content 10.1%

Coarse or Fine Grained: ASTM D 422
Pan + Soil retained on No. 200 sieve

{dry) 316.11 grams
Percent Pagsing No. 200 Sieve 12.6%
Pan + Soil retained on No. 4 sieve
{dry) 189.00 grams
Percent Passing No. 4 Sieve 100.0%

Soil Classifies as Caarse-Grained Soil

Atterberg Limits: ASTM D 4318
Liquid Limit

No of Blows

Pan ID

Pan Wit Non-Plastic

Pan + Seil (wet)
Pan + Soil (dry)
Moisture Content
Liquid Limit
Liquid Limnit

NA NA

< <o

Plastic Limit

Pan 1D

Pan Weight

Pan + Soii (wet)

Pan + Sail (dry)

Moisture Content 0% 0%
Plastic Limit 0
Plastic Index 0

USCS Classification: ASTM D 2487
Group Symbol SM
Group Name Silty SAND

R0O9368R-01, PZ-29, 22-24'
Page 1



71142009

Grain Size Distribution Calculations = i
ACLF C&D Phase Ill - Lab &> Draper Aden Assaciates
DAA # R09358R'01 Engim‘:':w" ;:E:E'cg'ingf g:wirmr‘nn:m:F.»‘iclwi«s

Prepared By: ADC
Sample ID PZ-29
Sample Depth 22'-24'
Mechanical Sieve Analysis: ASTM D 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0  100.0%
1/2" 0.00 0.0% 125 100.0%
3/8" 0.00 0.0% 95 100.0%
No. 4 0.00 0.0% 4.75  100.0%
No. 10 1.04 0.7% 2.0 99.3%
No. 40 81.03 55.7% 0.425 43.5%
No. 100 41.79 28.7% 0.15 14.8%
No. 200 2.68 1.8% 0.075 13.0%
Pan 0.05 0.0%

Total 126.59 87.0%

Sieve Analysis

Gravel | Sand Silt & Clav
—e 1 100.0%

\\ 90.0%

\ 80.0%

N 1 70.0%

h 60.0%

50.0%

N - 40.0%

Percent Passing

N 30.0%

S (10 A i e | B W S RN 20.0%

10.0%

0.0%

100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

R0O8358R-01, PZ-29, 22"-24'
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Soil Classification Calculations &=
ACLF C&D Phase Ill - Lab g
DAA # R09358R-01
Prepared By: ADC

Sample ID PZ-29
Sample Depth 36'-38'
Visual Sample Description Gray Clayey SAND

Natural Moisture Content: ASTM D 2216

Pan ID 7
Pan Wt 192.30 grams
Pan + Soil (wet) 406.70 grams
Pan + Soil {dry) 377.95 grams
Natural Moisture Content 15.5%

Coarse or Fine Grained: ASTM D 422
Pan + Soil retained on No, 200 sieve

{dry) 296.13 grams
Percent Passing No. 200 Sieve 44.1%
Pan + Soil retained on No. 4 sieve
{dry) 193.24 grams
Percent Passing No. 4 Sieve 99.5%

Scil Classifies as Coarse-Grained Soil

Atterberg Limits: ASTM D 4318

Draper Aden Associates

Blacksburg « Richmond, Virginia
Engineering * Surveving « Environmental Services

Liquid Limit
No of Blows 18 26 34
Pan ID 61 62 64
Pan Wt 11.06 11.05 11.12
Pan + Soil {wet) 19.51 21.72 21.51
Pan + Soil (dry) 16.78 18.43 18.47
Moisture Content 48% 45% 41%
Liquid Limit 46 45 43
Liquid Limit 45
Plastic Limit
Pan ID 30 K
Pan Weight 241 2.39
Pan + Soil (wet) 11,74 12.18
Pan + Soil (dry)| 1036 10.73
Moisture Content 17% 17%

Plastic Limit 17
Plastic Index 28

USCS Classification: ASTM D 2487
Group Symbol SC
Group Name Clayey SAND

R09358R-01, PZ-29, 36'-38'
Page 1



71112009

Grain Size Distribution Calculations L )
ACLF C&D Phase lll - Lab == Draper Aden Associates
DAA # R09358R-01 iy 3 D i o

Prepared By: ADC
Sample ID PZ-29
Sample Depth 36'-38'
Mechanical Sieve Analysis: ASTMD 422
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 0.94 0.5% 4,75 99.5%
No. 10 4.13 2.2% 2.0 97.3%
No. 40 59.20 31.9% 0425 65.4%
No. 100 21.15 11.4% 0.15 54.0%
No. 200 17.67 9.5% 0.075 44.5%
Pan 0.82 0.4%

Total 103.91 55.5%

Sieve Analysis

Gravel I Sand Silt & Clav
. o= 100.0%

N\ 90.0%

N —1 80.0%

N 70.0%

AN 60.0%

AN L 50.0%

40.0%

Percent Passing

30.0%

20.0%

10.0%

1 N N L R N RRTR® S i A a4 00%

100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

R09358R-01, PZ-29, 3638
Page 2



TABLE 1

MONITORING WELL STATIC WATER ELEVATIONS,
HYDRAULIC CONDUCTIVITY, AND EFFECTIVE POROSITY.

ANDERSON CREEK LANDFILL

[ TOP OF | STATIC | HYDRAULIC |Errscrms]
CASING | WATER | CONDUCTIVITY | POROSITY
ELEV. | ELEV. (in cmy/sec) (%)
(in feet) | (in feet)

L MW#4 252.18 254.85 | 249.64 0.4800 0.20-0.40
MW#5 249.35 251.77 | 242.61 0.0360 0.35-0.50
P-1 256.53 259.03 | 249.43 N/A N/A |
P-2 254.18 256.68 | 246.80 N/A N/A

{ P3 302.01 304.01 | 259.23 N/A N/A h

[ P4 [ 30898 | 31148 | 303 N/A ~ NA
P-5 267.02 269.52 | 24847 N/A N/A i
P-6 271.65 27415 | 253.35 N/A NA |

339.12 | 305.02 0.3000 0.20-0.30 ﬂ
292.94 | 282.32 0.0280 0.15-0.35

287.95 | 265.87 0.0039 0.35-0.55;0
32763 | 307.60 0.2500 0.20-0.40 H

— PATTERSON EXPLORATION SERVICES —



APPENDIX 1lI

CLIMATIC DATA

Anderson Creek Landfill Phase III APPENDICES
Geologic and Hydrologic Report
CTC PN 3001C



Table 1. Average mounthly precipitation for selected North Carolina locations listed by station name. Data are for the period 1961-1990.
Statlon Name COUNTY JAN FEB MAR APR MAY JUN JUL AUG SEP ocCT NOV DEC ANNUAL
Concord Cabarrus 3.84 3.69 4.30 3.04 4.06 4.21 4.67 3.82 3.58 3.80 317 3.52 45.70
Conover Oxfrd Shoals| Catawba 3.57 4.00 4.57 3.29 4.65 4.44 4.39 3.92 4.09 3.57 3.39 373 47.61
Coweeta Exp Station | Macon 6.65 7.01 7.77 5.8!1 6.12 5.05 4.96 5.45 540 4.96 5.91 6.81 71.90
Cullowhee Jackson 4.32 4.64 5.43 .75 4.55 4. 44 4.56 4.11 3.62 3.36 3.84 4.45 51.07
Danbury 1 NW Stokes 3.44 3.43 4.40 3.70 4.44 3.90 4.83 3.99 4.02 4.22 3.45 3.56 47.38
Dunn 4 NW Harnett 3.67 4,05 4.32 317 3.73 4.52 5.47 5.01 3.82 2.98 3.12 3.36 47.72
Durham Durham 390 4.04 4.26 3.32 4.63 4.31 4.34 491 3.58 3.58 3.54 3.69 48.10
Eden — Rockingham| 3.63 337 4.25 3.28 3.74 3.50 4.40 3.87 3.38 3.86 3.00 344 43.72
Edenton Chowanp 4.19 3.79 3.97 3.33 4.49 4.47 5.43 5.36 4.28 3.23 2.78 3.22 48.54
Elizabeth Ciry Pasquotank | 4.18 3.68 4.05 3.04 4.23 4.29 5.67 5.45 4.509 3.38 2.91 3.10 48.48
Elizabeth City FAA Pasquotank [ 4.15 3.66 3.95 3.02 4.55 4.08 5.47 5.26 4.52 3.08 3.01 3.26 48.01
Elizabethtown Lock 2 | Bladen 3.78 31.54 417 2.90 3.84 4.41 6.23 3.37 3.69 2.65 2.74 3le 46.48
Elkin Surry 3.66 3.78 4.49 3.84 4.50 4.22 4.19 4.53 4.24 392 3.17 3.50 48.04
Enfield Halifax 3.80 3.76 3.88 3.35 3.98 3.86 4.46 4.35 3.81 2.92 3.07 3.32 44.54
Enka Buncombe 2.78 3.63 4.14 3.35 3.79 3.26 3.5% 4.12 3.44 2.98 3.14 2.90 41.12
Fayetteville Cumberland | 3.74 3.77 4.07 2.93 3.52 4.22 5.52 5.61 4.25 286 2.92 3.31 46.72
Fletcher 4 E Henderson 3.21 3.54 4.50 3.23 4.23 4,15 4.50 4.91 3.87 3.68 3.44 3.26 46.52
Fictcher 3 W Henderson 3.61 4.21 5.23 3.59 4.80 4.62 4.94 5.62 4.11 3.97 3.95 3.91 52.26
Ft Bragg Water Plant | Cumberland 3.79 3.91 4.24 3.27 3.91 4,75 5.79 5.18 3.39 3.15 3.13 3.42 47.93
Franklin Macon 4.46 4.88 5.67 4,11 4.49 4.13 4.30 4.50 4.29 3.47 3.98 461 52.89
Gastonia Gaston 4.10 3.89 4.70 2.94 4.06 4.15 4.06 4.20 3.86 3.52 323 3.92 46.63
Glendale Springs Ashc 3.62 4.11 5.14 4.51 5.39 4.97 5.07 4.58 4.98 5.27 4.73 3.57 55.94
Goldsboro 4 SE Wayne 418 3.86 4.25 3.31 4.0) 3.94 6.03 579 4.29 2.88 3.23 3.50 4927
Graham Alamance 3.69 36! 3.96 297 4,13 3.89 4.49 3.95 3.33 3.36 3.05 3.38 43.81
Grandfather Mtn Avery 4.03 4.64 5.43 4.85 5.91 6.20 5.52 5.88 5.94 5.40 4.59 3.89 62.28
Greensboro WSO AP Guilford 3.17 3.32 3.72 2.84 4.02 3.81 4.51 3.88 3.52 3.50 2.97 3.36 42.62

Source: http://www.ces.ncsu.edu/depts/hort/hil/pdﬂhi171 la.pdf



DUNN 4 NW, HARNETT COUNTY, NORTH CAROLINA USA Weather History and Climate Data

DUNN 4 NW, HARNETT COUNTY, NORTH CAROLINA USA

"Diet Of The Summer"”

Finally, A Diet That Really Works! As Seen On CNN, NBC,

CBS & Fox News
www Wu-YiSource.com

Want To Break The Cycle?

Visionary Wanted For 6 Fig Biz Think its Too Good? Don't

Look.
MoveToSuccess.com

NC Gated Estate for Sale

Absolute Bankruptcy Auction 5/31, House on 9.55 Acres!

800-359-5608
www.BidKingAuctions.com

About North Carolina

Discover NC's 3 distinct regions Find quick facts, maps &

climate
www. VistNC.com

w

Weather station DUNN 4 NW, HARNETT COUNTY is at about 35.31°N 78.68°W. Height about 61m / 200 feet above sea level.

A oy Google

Page 1 of 1

WorldClimate

Average Rainfall

Jan | Feb || Mar Apr " " Jun ||_Jul Aug Sep |_Oct
fram [90.3 J[87.0 J[113.0 |[67.4 |[94. 5 122.5 |[144.1 J[127.3 |[75.5 |[98.0
inches || 3.6 3.4 4.4 2.7 3.7 4.8 5.7  s. 3.0 3.9

ov | bec || Year |

Year

3.2|

o

46.9;|

Source: DUNN 4 NW, HARNETT COUNTY data derived from NCDC Cooperative Stations. 22 complete years between 1962 and 1995

Map of the area around DUNN 4 NW, HARNETT COUNTY from tiger.census.gov.
Locations outside the continental US are not mapped.

Previous Page - About Worldclimate.Com - Home

WorldClimate®

< Cop} right 1996-2008 Buttle and Tuttle Ltd. All Rights Reserved. Web Design and Programming by Robert Hoare.
Frequently Asked Questions. DISCLAIMER.

http://www.worldclimate.com/cgi-bin/data.pl 7ref=N35W078+2200+3 12500C



FAYETTEVILLE, CUMBERLAND COUNTY, NORTH CAROLINA USA Weather History and Climate Data Page 1 of 1

FAYETTEVILLE, CUMBERLAND COUNTY, NORTH CAROLINA USA WorldClimate

Fayetteville Nc Weather

Get Current Conditions & Forecasts. It's Easy with Free
Weather Toolbar

Weather.alottoolbars.cam

Fayetteville

See Photos, Maps & Candid Reviews Save up to 70% at
Yahoo Travel

travel.vahao.com

Weathar History

Professional Reporl. Quick & Easy. Massive 100+ year
Weather Databank.

weather-warehouse.com

Average Weather

100% Clutter-free Weather Plus Averages. Visit us today!
www.WeatherReports.com

¥y Ads by (Google
Weather station FAYETTEVILLE, CUMBERLAND COUNTY is at about 35.06°N 78.86°W. Height about 29m / 95 feet above sea level.

Average Rainfall

Jan Feb Mar ” Apr May [L Jun " Jul Aug " Sep Oct || Nov Dec Year
i | 86.6 ]l 88.4 |[102.7 [[80.6 |[82.9 | 113.0 | 145.6 || 146.0 || 104.5 || 65.3 | 72.9 | 79.9 | 1169.6
linches 3.4[ 3.5 4.0 3.2 3.3 4.4 5.7 5.7 4.1 2. 2.9 3.1 46.0

Source: FAYETTEVILLE, CUMBERLAND COUNTY data derived from NCDC Cooperative Stations. 59 complete years between 1931 and 1995

Map of the area around FAYETTEVILLE, CUMBERILAND COUNTY from tiger.census.gov.
Locations outside the continental US are not mapped.

Previous Page - About Worldclimate.Com - Home

ot © Copyright 1996-2008 Buttle and Tuttle Ltd. All Rights Reserved, Web Design and Programming by Robert Hoare,
0 r I m a e Frequently Asked Questions. DISCLAIMER.

http://www.worldclimate.com/cgi-bin/data. pl 7ref=N35W078+2200+313017C
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AVERAGE MONTHLY PRECIPATION FOR SELECTED
NORTH CAROLINA LOCATIONS

Katharine B. Perry, Professor and Department Extension Leader

Precipitation in North Carolina is usually
well distributed throughout the year.
There are no pronounced rainy and dry
seasons. Greatest amounts typically fall
in July and August while October and
November are the driest months. The
amount of precipitation can vary widely
from the average in some years. Rainfall
is usually adequate for agriculture in the
winter and spring, but is often deficient
for growing crops during the summer.

Thunderstorms occur on the average
between 40 and 50 days per year. They
ar¢ somewhat more numerous in the
mountains and in the southern coastal
plain than in the other sections.

Hail falls somewhere within most
counties on an average of once or twice
each year, but is rare on the Quter Banks.
Snow and sleet fall rarely in the southern
coastal plain. However, the frequency
and amount of snowfall increases inland

to the mountains. The southern coastal
counties have an average of less than 2
inches total snowfall and sleet per year;
the amount increases to 5 or 6 inches in
the northern coastal counties and 8 to 10
inches over mostof the piedmont. Usually
the snow fall melts quickly and covers the
ground for only a short period of time.
Snowfall varies considerably in the
mountains, depending on elevation and
exposure. Itranges from 7 to 9 inches per
year in some southern valleys to near 40
inches and sometimes much more, on
some higher peaks. The snow remains on
the ground for extended periods of time at
the higher elevations.

There are several published references
for North Carolina climate data. These
references are available from the North
Carolina State University Department of
Agricultural Communications,
Publications, Box 7603, Raleigh, NC
27695-7603; (919) 515-3173.

Weather and Climate in North Carolina AG-375 ($2.50)
Probabilities of Dry Periods in North Carolina AG-411 ($2.00)

Risk of Frost and Freeze Damage for North Carolina Fruit Crops AG-403 (free)
Low-Temperature Probability Data for North Carolina AG-403S ($3.00)
Growing Degree Days in North Carolina AG-236 ($3.00)

Distributed in furtherance
of the Acts of Congress

of May 8 and June 30, 1914.
Employment and program
opportunitics are offered to
all people regardless of
race, color, national origin,
sex, age, or disability,

North Carolina State University,
North Carolina A&T State
University, U.8. Department
of Agriculture, and focal
goverunents cooperating,

Click Here For Data

ZO_.S Carolina

! £ NORTH CAROLINA STATE UNIVERSFTY
9 COLLEGE OF AGRICULTURE & LIFE SCIENCES



Weather Station History : Weather Underground

1 of 14

History for KNCLILLI1

http://www.wunderground. com/weatherstation/ WXDailyHistory.asp?ID=""""CLILLI1 &grap...

Raven Rock State Park, Lillington, NC — .=+ .

Daily Summary for October 12, 2009 - October 13, 2010

Temperature:
Dew Paint:
Humidity:
Wind Speed:
Wind Gust:
Wind:
Pressure:

Precipitation:

High:

101.0 °F

80.6 °F

100.0%

31.0mph from the SW
31.0mph from the SW
30.55in

35.03in

Low:
0.0 °F
0.3 °F
14.0%

29.28in

Average:
60.0 °F
49.3 °F
71.2%
0.8mph

Ssw

10/13/2010 1:10 PM
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hitp://www . wunderground.com/weatherstation/WXDailyHistory.asp?ID=F CLILLI1 &grap...

KNCLILLI1 Weather Graph
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Weather Station History : Weather Underground http://www.wunderground.con'l/weamerstation/WXDailyHistory.asp‘?lD=‘" "CLILL1 &grap...

Custom Date Range's Tabular Data

2009 Temp. (°F) Dew Point (°F) Humidity (%)  Sea Level Pressure {in)  Visibility {mi) Wind (mph) Gust Speed (mph) Precip (in)
October high avg low high airg low high avg low high avg low high avg. low high : av.g 7 high sum
1 73 60 51 57 51 47 91 75 48 30.02 - 29.90 - - - 9 0 9 0.00
2 75 64 52 65 58 51 95 B4 61 2994 - 29.79 - - - 7 0 7 0.00
3 80 68 59 65 59 47 88 77 38 2985 - 29.75 - - 9 0 S 0.01
4 71 60 50 61 51 45 92 75 44 30.02 - 2985 - - - 6 0 6 0.00
5 62 60 57 59 57 52 96 91 75 30.05 - 29.93 - - - 5 0 5 0.25
[+ 68 63 60 63 61 59 097 94 B85 2993 : 29.80 - - 6 0 6 0.13
7 81 68 58 71 60 47 93 78 36 29.95 : 29.71 - - - 21 1 21 0.01
8 72 60 47 54 48 43 92 66 3B 30.15 - 29.96 - - - 9 0 9 0.00
8 84 69 55 72 64 51 94 83 60 3007 - 29.80 - - | 11 0 11 0.00
10 82 74 65 74 68 58 95 82 61 3002 - 28.77 - . - 12 0 12 0.00
1 70 61 55 60 55 52 94 81 59 30186 - 30.02 - - - 10 0 10 0.11
12 60 68 &5 56 54 52 95 89 78 3022 - 30.08 - - - 12 0 12 0.10
13 75 62 54 62 57 53 86 84 57 3011 - 30.00 - - - 7 1 7 0.00
14 62 53 48 58 49 46 95 B9 73 3010 - 29.97 - - - 1 1 " 0.24
15 84 50 46 52 49 45 100 95 9N 2997 - 29.63 - - - 10 0 10 0.07
18 62 54 48 52 49 45 96 84 66 2983 - 29.66 - - - 11 0 11 0.01
17 57 50 46 45 43 41 89 77 60 2995 - 29.82 - - - 13 1 13 0.00
18 51 45 38 4 39 35 92 80 67 30.14 - 29.90 - - - 15 1 15 0.00
19 60 49 36 43 38 33 93 68 41 3025 - 30.13 - - : 13 1 13 0.00
20 70 51 35 49 41 34 95 73 32 3024 - 30.14 - - - 6 0 6 0.00
21 74 57 41 53 46 39 93 70 34 3020 - 30.09 - - - 5 0 5 0.00
22 7 61 4 62 53 43 95 79 52 30.11 - 29.95 - - - 11 0 11 0.00
23 80 68 57 66 62 56 08 82 58 2098 - 29.81 - - - 15 1 15 0.00
24 80 70 62 71 67 60 96 92 70 29.83 - 2964 - - . 14 (] 14 0.16
25 62 55 50 60 49 44 95 79 63 3012 - 29.77 - - - 11 0 11 0.01
26 60 53 46 55 60 44 95 87 70 3015 - 30.03 - - - 12 0 12 0.04
27 61 57 54 60 56 53 97 95 85 3004 - 29.79 - - - 11 1 11 0.14
28 74 67 58 70 63 56 98 89 63 2007 - 29.72 : - - 13 1 13 0.13

3of 14 10/13/2010 1:10 PM
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2009
November

o jo I~ I th |k W N =

—x
(e}

—
-

ERBREBeRBFR BRI

Temp. (°F)
68 57
62 59
78 67
Temp. (°F)
high avg
70 58
§9 52
68 55
65 56
66 50
60 49
66 48
75 56
74 61
67 61
59 54
49 48
56 52
67 57
72 54
73 57
64 54
63 58
74 65
66 56
46 42
58 48
53 52
55 52
56 52

51
55
59

low
50
46
40
45
40
37
32
41
42
57
48
46
48
50
44
42

52
59

40
38
50
49
46

Dew Point (°F)

56 53 49
57 56 53
72 684 57
Dew Point (°F)
high avg I.ow
68 56 46
50 47 44
53 47 39
52 48 M
45 40 A
39 33 26
43 37 30
50 43 38
60 52 41
63 58 55
58 52 47
47 48 44
52 49 45
56 52 48
57 50 43
54 49 41
53 49 43
60 54 50
65 62 57
58 48 42
43 41 39
49 42 36
52 51 49
50 49 48
51 49 45

Humidity (%)

97 86 60
95 87 381

98 92 73
Humidity (%)

“high avg low
97 93 88
95 85 66
97 77 45
9% 71 5

97 72 29
87 58 28
g2 70 32
90 66 27
94 74 42
96 91 76
9% 95 9™

9% 93 85
94 89 82
97 B6 64
89 85 49
98 79 44
98 83 62
g6 88 81

98 90 70
95 75 46
96 94 9™

95 81 56
97 96 96
g7 91 79
96 90 78

http://www.wunderground.com/weatherstation/ WXDailyHistory.asp?ID=K NCLILLI 1 &grap...

Sea Level Pressure {in)

3017 -
30.18 -
30.03 e

Sea Leve! Pressure (in)
low

high avg

30.04

30.07 -
30.17 -
30.27 -
30.19

30.29 -
30.29 -
30.28

30.34 -
30.24 -
29.96 -
29.73 -
29.74

2987 -
29.96 -
30.00 -
30.11 -
30.15 -
30.06 -
30.07 -
30.09 -
30.17 z
30.10 -
30.12 -
30.02

29.97
30.03
29.81

29.78
30.01
30.03
30.11
30.09
30.19
30.14
30.16
3024
20.96
29.73
29.57
29,57
29.71
2986
29.94
29.97
30.06
20.95
20.98
30.03
30.08
30.02
30.01
29.89

Visibility (mi)

Visibility (mi)
high avg low

Wind (mph) Gust Speed (mph)

14
6
10

Wind (mph) G_L_ls_t Speed (mph)_
high avg

16
14
6

11
16
11
7

1
v
0

O O O =2 O =2 =2 4 a0 0 = W h W 2 O 00 A4 a o O 0 =

14
7
10

16
14
6

1
16
11

16
22
21
23
13

1
12
10
16

16

high

Precip (in)
0.01
0.00
0.10
Precip (in)
sum
0.24
0.00
0.01
0.00
0.01
6.00
0.00
0.00
0.00
1.13
231
0.44
0.06
0.00
0.01
0.01
0.00
0.00
0.02
0.00
0.00
0.23
0.31
0.00
0.01
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Weather Station History : Weather Underground http://www.wunderground.com/weatherstation/ WXDailyHistory.asp?ID=K~CLILLI1 &grap...

e i
2009 Temp. (°F) Dew Point (°F}) Humidity (%) Sea Level Pressure (in)  Visibility (mi)  Wind (mph} Gust Speed (mph) Precip (in)
26 56 47 42 50 44 40 98 92 80 2989 - 2065 - - - 18 0 19 010
27 56 43 33 41 34 27 93 73 46 2988 - 29.69 - - - 19 2 19 0.00
28 656 39 31 38 30 25 8 70 40 3000 - 29.88 - - - 9 0 9 0.00
29 70 52 41 45 39 33 81 62 33 3001 - 2986 - - . 7 0 7 0.00
30 64 57 47 56 48 35 92 73 60 2993 - 29.63 - - 6 0 14 0.20
2009 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi) Wind (mph) Gust Speed (mph) Precip (in)
December high avg low high avg low high avg low high avg low high avg low high avg high sum
1 56 43 30 36 31 26 92 66 35 3012 - 29.93 - - - 6 0 10 0.00
2 66 53 30 67 50 3B 98 91 74 3008 - 29.48 - - 15 1 15 1.44
3 66 656 42 65 49 36 98 77 55 2997 - 29.49 - - - 15 1 15 0.00
4 56 46 35 46 39 33 984 79 54 30.09 - 29.91 - - 10 0 10 0.03
5 48 44 37 47 43 34 96 94 90 30,07 - 29.75 - - - 15 1 15 0.38
[} 45 36 28 34 30 27 95 80 51 3031 - 30.07 - - 9 0 0.01
7 47 37 28 38 33 26 95 85 8B4 3029 - 30.18 - - - 4 0 0.01
8 46 41 33 42 37 32 96 86 69 3029 - 29.78 : - - 13 1 13 0.38
9 71 55 43 63 60 41 98 85 53 2976 - 29.39 - - - 27 1 27 1.14
10 57 47 31 42 25 14 60 43 24 3008 - 29.53 - - - 19 1 19 0.co0
n 38 31 25 20 11 3 77 45 24 3046 - 30.08 . - . 11 0 1 0.00
12 43 34 256 30 18 9 80 54 26 3055 - 30.37 - - - 7 0 0.00
13 44 41 3B 43 40 27 97 95 65 3037 - 29.93 - - - 7 o 0.29
14 45 42 40 44 41 38 98 98 97 3013 - 30.01 - - 3 0 0.01
15 58 53 48 58 52 39 98 95 64 30.11 - 29.91 - - 3 0 15 0.01
16 49 39 20 38 26 19 84 60 33 3032 - 30.14 - - - 2 0 10 0.00
17 46 34 27 24 19 11 8 58 27 3034 - 30.21 - - 2 0 10 0.00
18 39 36 30 3B 31 22 94 82 57 3020 - 29.49 . - - 18 3 18 0.55
19 36 34 29 35 31 27 96 90 78 2970 - 29.37 - - 18 1 18 0.30
20 47 36 29 34 30 25 94 78 50 3007 - 29.69 - - - 13 0 13 0.01
21 49 36 26 32 27 23 89 72 44 3014 - 30.03 - - - 11 0 1 0.00
22 48 36 27 3 27 25 91 74 42 3021 - 30.12 - . 9 0 9 0.00
23 53 38 26 34 30 24 93 75 41 3026 - 30.15 - - - 6 0 6 0.01 .
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Weather Station History : Weather Underground hittp://www.wunderground.com/weatherstation/ WXDailyHistory.asp?ID=F ~'CLILLI | &grap...

2009 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi)  Wind (mph) Gust Speed (mph) Precip {in)
24 50 38 27 31 27 22 93 67 35 3029 - 3015 - - - 15 2 15 0.00
25 59 49 38 59 46 30 99 90 72 3018 - 29.71 - - - 19 3 19 0.82
26 b4 46 40 53 42 34 97 86 67 2997 - 29.77 - - - 14 1 14 0.00
27 55 41 31 37 33 24 98 74 33 3002 - 29.84 : - - 6 0 6 0.00
28 48 39 31 32 25 15 85 60 31 29.99 - 29.77 : - - 15 1 15 0.00
29 44 33 27 23 17 9 80 54 27 3039 - 29.98 - - - 16 1 16 0.00
30 40 32 25 32 18 12 92 56 36 3050 - 30.20 - - - 8 0 8 0.13
3 45 38 33 43 37 31 97 95 90 3020 - 20.94 - - - 2 0 5 0.36
2010 Temp. ("F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi)  Wind (mph) Gust Speed (mph) Precip (in)
January high avg low high avg low high avg low high avg low high avg low high avg high sum
1 48 42 31 44 37 22 98 85 59 2993 - 29.85 - - - 13 0 13 0.00
2 32 27 24 24 18 7 77 64 34 3002 - 29.80 - - - 12 1 12 0.00
3 33 27 18 9 5 0 63 39 25 3005 - 29.92 - - : 20 2 20 0.00
4 3 26 16 15 1t 8 76 55 33 2997 - 29.86 . - - 15 1 15 0.00
5 38 27 19 16 14 12 80 58 37 2996 - 29.88 - - - 15 1 15 0.00
[5] 41 29 22 19 16 13 75 658 36 30.04 - 29.92 - - - 17 1 17 0.00
7 47 34 21 24 17 11 80 53 24 30.08 - 29.83 - - - 10 0 10 0.00
8 42 32 23 36 117 4 92 56 31 3009 - 29.80 - - - 19 2 19 0.02
g 37y 26 219 14 10 6 62 51 31 3019 - 30.09 - - - 11 1 11 0.00
10 38 27 20 14 10 3 73 51 24 3032 - 30.18 - - - 12 1 12 0.00
11 47 31 14 18 11 & 76 47 24 30.30 - 30.05 - - - 11 0 1 0.00
12 37 33 29 22 19 15 70 56 43 30.14 - 30.03 - - - 8 0 8 0.00
13 45 32 20 18 16 14 81 656 28 3036 - 30.20 - - - 2 0 9 0.00
14 56 38 24 27 23 17 75 56 30 3026 - 30.18 - - - 1 0 7 0.00
15 61 43 30 31 24 15 85 52 17 3026 - 30.17 1 0 7 0.00
16 59 52 30 41 30 23 81 46 28 3024 - 30.00 4 o 4 0.00
17 700 56 4 63 53 40 98 93 70 30.00 - 2047 . - - 22 1 22 1.31
18 81 52 40 50 44 37 98 75 47 2093 . 29.58 - - - 13 1 13 0.00
19 66 50 34 46 38 31 97 70 30 2996 : 2984 - - - 8 ) 6 0.00
20 69 54 39 48 43 34 91 68 42 2089 - 29.77 - - - 10 0 10 0.00
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Weather Station History : Weather Underground hitp://www.wunderground.com/weatherstation/ WXDailyHistory.asp?ID=V"""LILL11 &grap...

2009 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi)  Wind (mph) Gust Speed (mph) Precip (in)
21 47 40 38 40 36 34 96 88 73 3001 - 2073 - - - 14 2 14 118
22 41 39 38 39 38 37 97 94 89 30.01 - 29.69 - - - 11 1 14 0.03
23 39 35 32 38 34 31 97 96 94 3017 - 29.99 - - - 6 0 & 0.01
24 66 52 39 61 48 35 94 85 73 3007 - 29.51 - - - 4 2 19 0.11
25 66 56 45 63 41 26 94 59 37 2962 - 29.33 - - - 21 2 27 0.79
26 52 42 32 31 26 20 84 56 32 30.01 - 2962 - - : 15 1 15 0.00
27 51 38 27 32 24 21 84 61 34 3023 - 30.00 - - - 15 0 15 0.00
28 63 46 32 35 30 25 82 57 27 3021 - 30.00 - - - 12 g 12 0.00
29 47 37 29 28 20 15 982 51 38 3027 - 30.08 - - - 15 1 15 0.00
30 29 24 20 26 21 16 91 88 84 3013 - 2980 - - 17 2 17 0.00
3 38 27 18 16 13 6 84 59 29 3024 - 2993 . - - 9 1 11 043
2010 Temp. (°F} Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi)  Wind (mph) Gust Speed (mph) Precip (in)
February high avg low high avg low high avg low high avg low high avg low high avg high sum
1 49 35 22 24 19 11 89 58 22 3033 - 30.18 - - 6 0 6 0.22
2 37 35 30 36 32 22 97 89 B7 3018 - 29.87 - - - 17 0 17 0.23
3 51 36 32 37 33 28 97 B0 46 3023 - 2992 - - - 12 1 12 0.00
4 46 38 30 34 20 25 8 71 50 3038 - 30.23 - - - 7 0 7 0.00
5 43 38 33 42 35 27 97 88 65 3024 - 29.34 - - - 23 2 23 1.49
8 3 35 31 38 31 24 96 85 71 2983 - 29.36 - - - 14 1 14 0.53
7 4 33 24 26 22 17 91 68 38 30.00 - 29.83 - - - 11 0 11 0.00
8 48 35 24 30 24 18 89 66 38 3012 - 30.00 - - - 9 0 g 0.00
] 41 37 32 38 33 27 97 86 66 32010 - 29.63 - . - 12 1 12 0.46
10 42 35 28 41 20 9 98 58 30 2972 - 29.42 - - - 30 5 30 0.02
11 47 35 28 24 20 17 71 54 35 2989 - 29.72 . - - 19 2 19 0.00
12 38 33 28 20 20 16 94 62 43 2995 - 29.68 - - - 8 0 9 0.00
13 42 33 27 29 25 18 94 74 45 29082 - 29.63 - - - 17 1 17 0.25
14 48 34 22 22 17 12 81 54 27 29.90 - 29.81 - - - 13 1 13 0.00
15 52 41 30 42 32 18 87 71 55 2986 - 29.62 - - - 19 1 19 0.01
16 44 33 256 22 17 12 78 52 30 2982 - 29.68 - - - 20 2 20 0.00
17 46 33 24 20 17 13 75 53 30 2982 - 29.71 - - - 22 2 22 0.00
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Weather Station History : Weather Underground http://www.wunderground.com/weatherstation/ WXDailyHistory.asp? I[D=K *CLILLI i &grap...

2009 Temp. (°F) Dew Point (°F) Humidity (%)  SeaLeve! Pressure (in) Visibility (m))  Wind (mph) Gust Speed (mph) Precip (in)
18 51 37 27 25 21 16 74 54 32 2096 - 2079 - - - 17 2 17 0.00
19 66 40 26 27 22 14 8 53 21 3006 - 29.95 - - - 13 1 13 0.00
20 61 42 25 25 17 10 78 42 14 3012 - 30.02 . - - 12 1 12 0.00
21 50 36 28 30 22 17 77 58 28 3010 - 30.05 - - - 0 4 0.00
22 52 46 37 52 42 31 97 85 58 2992 - 29.60 - - - o 14 0.23
23 58 48 43 48 44 42 97 86 55 2972 - 29.60 . - 0 0.04
24 46 42 37 45 39 3B 97 89 76 2978 - 29.67 0 0.01
25 43 35 29 36 18 12 95 51 33 2978 - 29.62 - - - 22 3 22 0.01
28 b2 37 27 23 18 14 64 47 24 2974 - 29.63 - - - 20 2 20 0.23
27 51 39 28 26 21 18 70 50 30 2968 - 29.60 - - 15 1 15 0.01
28 52 3% 27 26 23 21 82 56 31 29.90 - 29.64 - - - 20 2 21 0.00
2010 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in) Vigibility (mi) Wind (mph) Gust Speed (mph) Precip (in)
March high avg low high avg low high avg low high avg low high avg low high avg high sum
1 556 40 27 30 26 22 84 60 32 2998 - 29.87 - - - 11 0 11 0.00
2 42 37 32 35 30 26 95 77 57 29.90 - 29.48 - - - 17 2 17 0.10
3 42 37 32 3B 32 27 96 83 64 2974 - 29.47 - = - 15 1 15 0.15
4 52 40 32 30 26 19 89 61 33 29092 - 29.74 - = - 16 1 16 0.25
5 51 38 27 24 20 13 75 49 25 3008 - 29.92 - - - 16 1 16 0.12
6 57 42 28 26 21 16 73 47 21 3017 - 30.08 - - - 13 1 13 0.00
7 64 46 27 27 20 12 82 43 14 3019 - 30.00 - - - 11 t] 1 0.00
8 67 50 33 35 27 16 71 44 20 30.02 - 29.89 - - - 14 1 14 0.00
9 75 B85 34 41 35 30 88 52 23 290096 - 29.85 - - - 10 0 10 0.00
10 66 57 52 53 45 38 96 65 43 2892 - 29.85 - - - 9 0 g 0.08
11 67 58 49 62 56 45 98 94 76 29.90 - 29.75 - - . 6 0 0.66
12 67 61 58 61 659 57 98 93 75 2976 - 29.39 - - - 10 1 10 0.07
13 68 58 46 57 47 37 97 70 36 2943 - 29.28 - - - 15 1 15 0.58
14 63 52 42 48 39 32 96 67 32 2956 - 29.36 - - 17 1 17 0.00
15 64 52 38 43 38 3% 92 62 39 2979 - 29.56 - - - 18 1 18 0.00
18 56 50 43 41 38 36 8 65 56 3000 - 29.79 - . - 13 1 13 0.00
17 62 49 324 42 35 24 095 64 23 30.02 - 29.87 - - - 8 0 8 0.00
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Weather Station History : Weather Underground hitp://www . wunderground.com/weatherstation/ WXDailyHistory.asp?ID=F ™ CLILLI 1 &grap...

2009 Temp. (°F) Dew Point (°F) Humidity (%)  Sea Level Pressure (in}  Visibility (m)  Wind (mph) Gust Speed (mph) Precip (in)
18 64 50 44 44 38 26 86 66 23 2987 - 29.75 - - - 10 0 10 0.00

19 75 58 42 39 32 22 80 44 14 2994 - 2977 - 0 10 0.00

20 79 60 39 40 35 25 80 44 19  30.01 - 290.94 . - - 0 13 0.00

21 60 659 45 57 48 38 85 66 49 3003 - 29.82 - - - 1 13 0.01

22 67 57 45 60 46 32 94 67 39 2980 - 29.64 - - - 1 17 0.09

23 67 56 38 41 37 32 89 52 34 2989 - 29.65 - - - 21 2 21 0.10

24 7% 59 40 42 38 33 89 51 23 30.02 - 29.89 - - - 15 1 15 0.00

25 77 62 45 52 44 38 85 56 27 2998 : 29.63 - - - 1 0 1" 0.00

28 68 66 41 57 48 34 97 75 43 30.01 . 29.50 - - - 18 2 18 0.06

27 59 50 32 38 31 26 982 851 28 3028 - 30.01 - . - 9 2 13 0.00

28 70 54 38 59 45 33 92 75 50 3022 - 29.71 - - - 19 2 19 0.04

29 68 61 53 60 53 48 96 77 51 2971 - 29.53 - - 12 1 12 0.59

30 59 50 46 48 46 42 95 88 54 20.71 - 2980 - - - 16 1 16 0.04
2010 Temp. (°F) Dew Point (°F} Humidity (%) Sea Level Pressure (in)  Visibility (mi)  Wind (mph) Gust Speed (mph) Precip (in)
May High “avg. low high avg ibw ”high .a\.rg- - I.ow | high avg B Iow " hlgh évgrl low highm avg o ”I-1ih sum “
2 82 85 75 72 68 67 83 58 45 2093 - 29.83 - - - 2 1 13 0.00

3 89 82 V5 72 69 65 82 65 49 2991 - 29.78 - - - 2 1 13 0.01

4 79 77 72 89 67 62 90 71 62 2988 - 29.80 . - - 1 0 10 0.02

5 86 80 68 66 61 52 92 53 32 2092 - 29.85 - - - 2 0 9 0.00

6 90 B84 76 67 57 52 T4 40 28 2987 - 29.75 - - - 2 1 14 0.00

7 80 86 72 64 58 53 64 40 35 2994 - 29.79 : - - 2 1 11 0.00

8 90 86 79 69 64 62 65 47 41 2979 - 29.65 - - - 4 2 17 0.00
2010 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (m)  Wind (mph) Gust Speed {mph) Precip (in)
June high avg low high avg low high avg low high avg low high avg low high avg high sum
9 B4 80 76 71 65 60 77 59 51 3003 - 2985 - - 1 ¢ 11 0.00

10 88 83 79 77 T 68 83 68 52 2989 - 29.80 - - 1 0 7 0.00

hk| 890 85 78 72 68 64 68 58 45 30.04 - 29.88 - 3 1 10 0.00

12 92 85 B0 73 68 63 75 58 38 3007 - 29.94 - . - 2 0 11 0.00

13 94 87 78 77 72 68 95 63 53 2994 - 29.79 - . - 2 1 13 0.00

14 96 92 79 80 76 69 B0 59 53 2985 - 29.79 . - - 2 1 10 0.02
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Weather Station History : Weather Underground hitp://www wunderground.com/weatherstation/ WXDailyHistory.asp?ID=F>'CLILLI1 &grap...

2009 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi) Wind (mph) Gust Speed (mph) Precip (in)
15 9% 90 87 80 74 69 67 61 46 2096 - 2984 - . & 0 6 0.14
16 88 83 0 76 72 0 83 69 57 2999 - 29.89 - - - 9 o 9 0.00
17 91 81 73 74 T0 65 93 71 44 2991 - 29.84 - - - 9 0 9 0.00
18 80 77 70 70 68 64 91 74 46 3000 - 29.90 - - - 10 0 10 0.00
19 92 81 73 73 71 69 92 74 48 30.01 - 29.88 - - - 3 0 15 0.00
20 92 83 74 73 71 68 92 70 50 2993 - 29.84 - - - 0 7 0.00
21 95 86 71 71 66 56 92 53 31 30.00 - 29.90 - - - 7 1 7 0.00
22 %6 82 72 77 ™ 65 87 7t 39 3005 - 29.96 - - - 11 0 11 0.04
23 98 84 75 74 70 63 87 66 33 3004 - 29.93 - - - 17 1 17 0.00
24 100 87 75 74 70 63 86 60 33 29.94 - 29.81 - : 16 1 16 0.00
25 98 8 75 74 71 68 86 65 42 2904 - 20.84 - - - 19 1 19 0.00
26 @3 8 72 74 70 66 86 71 50 2992 - 29.78 - - - 14 1 14 C.00
27 99 84 73 73 69 61 B89 65 32 29.80 - 29.68 - - - 21 2 21 0.00
28 69 85 72 74 69 60 91 B2 30 2977 - 29.65 - - - 17 2 17 0.00
29 98 80 72 74 70 67 93 73 41 2992 - 29.77 - - - 31 1 3 0.51
30 7 75 72 73 72 70 95 90 82 3004 - 29.89 - . - 6 0 7 0.05
2010 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi) Wind (mph) Gust Speed (mph} Precip (in)
July high avg low high avg low high avg fow high avg low high avg low high avg  high  sum
1 80 71 71 69 69 60 93 93 92 30.09 - 30.01 9 0 9 0.00
2 83 71 60 62 54 44 92 60 27 30.16 - 30.08 - - - 7 1 10 0.00
3 84 72 59 60 55 50 92 60 32 3017 - 30.03 B - 8 0 9 0.00
4 80 66 59 62 56 54 92 74 32 3007 - 29.95 - - - 2 0 12 0.00
5 93 79 64 68 61 56 93 58 29 30.03 - 20.93 - - - 3 1 12 0.00
] 96 87 69 69 63 54 B8 47 26 30.02 - 29.93 - - - 11 1 11 0.00
i 107 8 70 69 64 53 84 53 23 2998 - 29.84 - - - 10 0 10 0.00
8 97 81 74 78 70 66 94 72 37 2988 - 29.79 - - - 17 0 17 0.73
g 80 81 72 75 72 69 95 77 52 29087 - 29.72 - - - 12 0 14 0.03
10 80 81 74 74 71 69 90 73 52 2980 - 29.72 - - . 12 1 14 0.00
1" 92 82 74 73 69 62 93 68 38 2084 - 29.76 - - - 10 1 10 0.00
12 B4 77 71 76 71 68 93 B2 64 2983 - 29.74 - - - 17 1 17 0.09
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Weather Station History : Weather Underground http://www wunderground.com/weatherstation/ WXDailyHistory.asp?1D=K ™~ "LiLLI 1 &grap...

2009 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (m)  Wind (mph) Gust Speed (mph)} Precip (in)
13 80 74 73 73 72 71 95 91 78 2086 - 2079 - - - 10 1 10 0.00
14 92 8 74 73 71 66 91 64 45 2003 - 29.84 - - - 8 0 8 0.co
is 92 81 72 75 71 64 94 72 43 2998 - 29.88 B - - 19 1 19 0.00
16 94 83 75 76 73 71 93 74 48 2009 - 29.87 - - - 30 3 30 0.66
18 B 83 75 76 73 70 94 72 57 29.98 - 29.90 - - - 19 2 19 0.03
19 91 82 76 76 73 69 92 76 50 2005 29.85 - - - 18 2 18 0.00
20 95 84 78 76 73 68 89 70 47 30.01 - 29.92 . . - 15 2 15 0.00
21 96 84 76 78 73 70 86 71 45 30.01 - 29.90 - - - 17 2 17 0.02
22 95 84 75 76 73 67 92 70 41 29.99 ‘ 29.91 - - - 11 0 11 0.00
23 98 86 77 78 74 71 91 70 44 2998 : 29.90 - - - 17 1 17 0.00
24 g7 86 78 79 78 74 88 72 51 2999 - 29.89 - - - 15 2 15 0.00
25 100 88 79 78 75 71 85 67 43 2995 - 29.80 - - - 14 2 14 0.00
26 986 85 76 75 72 69 89 69 44 2996 - 29.85 - - - 14 1 14 0.00
27 80 77 75 76 73 68 9S4 83 75 3003 - 29.95 - - - 8 0 8 0.78
28 92 B0 73 77 74 71 98 82 B4 3002 - 29.92 - 16 1 16 0.00
29 96 B84 74 78 T4 T2 0O5 76 48 2094 - 29.75 - - - 17 0 17 0.40
30 74 73 73 72 72 71 95 94 93 2984 - 29.83 - - - 10 2 10 0.05
31 81 73 68 69 67 B4 92 80 57 29.87 - 29.80 - - - 4 0 7 0.05
2010 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (m) Wind (mph) Gust Speed (mph) Precip (in)
August high avg low high avg | "I.c;w High ‘a\‘fg' Iéw- | higﬁ av 7 Idw . hlgh avglow - hlgh avg- - hlgh - sum
1 69 68 67 67 66 65 95 93 88 20.87 - 29.80 - - - 4 0 0.24
3 92 80 V1 75 72 68 94 77 52 3005 - 29.93 - - - 1 0 0.00
4 92 82 75 76 74 72 93 78 58 2995 - 29.79 - - - 4 2 13 0.00
5 94 83 74 76 74 T1 982 74 53 2984 - 29.69 - - - 8 4 20 045
[+] 92 80 72 77 73 71 95 82 57 2980 - 29.70 - - - 4 1 12 0.02
7 89 80 72 74 71 70 94 77 56 2988 - 29.75 - - - 3 0 10 0.00
8 91 8 72 75 71 66 984 74 45 2993 - 29.84 - - - 1 0 11 0.00
) 93 86 71 74 T0 66 93 61 43 2995 - 20.88 . - - 10 0 10 0.00
10 97 85 74 75 72 68 94 69 42 2993 . 20.82 - - - 11 1 11 0.00
11 97 86 78 V6 74 72 87 69 47 2987 - 29.73 - - - 15 2 15 0.00

2
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Temp. (°F)
96 86
90 81
92 82
92 82
95 85
95 84
93 82
84 78
88 79
89 78
88 79
88 78
83 73
82 73
88 78
88 77
88 77
84 73
90 83
93 78
Temp. (°F)
high avg
91 79
83 74
84 80
86 75
82 &8
88 73
89 78
g1 78

77
74
73
72
73
74
76
75
74
68
73
72
68
67
68
67
69
68
71
66

low
68
66
69
63
56
59
64
71

Dew Point (°F)

77 74 70
7w 74 M
74 71 69
72 69 65
72 68 59
74 71 66
81 74 72
7% 74 72
7B 72 66
74 69 64
7 74 M
B 72 69
72 69 &7
73 68 65
73 67 57
72 87 64
73 70 68
72 68 66
71 67 &0
72 67 80
Dew Point (°F)
high avg low
71 66 57
70 66 62
69 63 655
65 56 44
59 54 48
66 61 56
70 84 60
74 69 65

Humidity (%)

92 71 45
95 80 57
B9 72 49
91 68 43
89 5% 31
89 67 43
92 79 53
94 87 72
96 B1 49
86 76 46
85 B6 64
95 85 54
98 89 62
96 85 62
% 77 38
9% 76 45
9% 79 50
95 87 61
89 61 40
93 69 34
Humidity (%)
high avg low
94 68 33
95 77 53
89 61 27
78 54 26
89 64 34
M 69 39
92 70 42
92 75 44

Sea Level Pressure (in)

29.77
29.87
29.96
29.96
29.95
2997
29.96
29.91
29.90
29.94
29.86
29.79
20.84
29.91
29.97
30.02
30.11
30.19
30.21
30.13

Sea Level Pressure (in)

high
30.03
25.96
20.74
29.84
29.97
30.12
30.17
30.03

avg
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29.62
20.67
29.86
2084
20.85
2087
29.84
29.78
29.79
29.82
29.72
29.70
29.73
29.83
29.89
29.94
30.02
30.11
30.10
30.01

29.92
29.73
29.64
29.69
29.84
29.97
30.02
29.81

low

Visibility (mi)

Visibility (mi)
high avg low

Wind (mph} Gust Speed (mph)

11 ¢
10 1
13 1
13 1
14 1
12 1
13 1
13 0
11 0
10 o
13 1
11 1
13 0
6 0
7 o
9 0
5 0
3 0
9 0
8 0
Wind (mph)
high avg
0
0
0
10 0
10 0
10 0
13 1
14 2

11
10
13
13
14
12
13
13
11
10
13
11
13
6

10
4
9
8

Gust Speed (mph)
high

10

10
10
10
13
14

Precip (in)
0.06
0.10
0.00
0.00
0.00
0.00
0.21
1.13
0.81
0.00
0.28
0.36
0.54
0.15
0.00
0.00
0.00
0.00
0.00
0.00
Precip (in)
sum
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Temp. (°F)
88 74
83 70
78 T
88 75
B4 72
93 76
91 80
90 78
88 79
86 75
88 73
92 80
8 77
94 84
96 82
94 81
94 78
79 73
72 70
70 68
68 67
74 71
Temp. (°F)
high avg
77 68
74 62
70 59
70 63
68 59
70 58

63
59
65
65
60
60
61
65
72

61
62
67
66
70
70
69
69
68
65
64
68

low
83
50
51
52
48
44

Dew Point (°F)
67 57 44
59 54 45
70 62 54
70 84 55
63 56 46
61 54 47
63 55 47
66 60 50
69 65 61
67 62 59
66 61 57
67 61 56
64 &1 57
69 65 60
71 66 61
68 62 583
69 64 57
68 68 62
70 68 66
60 66 62
87 65 62
73 68 686
Dew Point ("F)
high avg llowr
66 59 55
54 50 48
56 52 49
52 50 48
52 45 41
48 43 39

92 62 22
80 59 27
92 74 57
95 73 4
94 61 29
81 53 21
85 46 24
93 60 26
79 64 44
86 67 44
94 70 38
93 58 31
79 59 38
85 56 37
86 62 33
86 56 27
91 66 30
85 77 66
96 95 91
96 94 86
96 95 89
97 92 82
Humidity (%)
high avg low
91 74 52
92 69 41
94 79 54
94 63 48
94 63 41
87 65 35

Humidity (%)

29.88
29.89
29.94
29.91
30.02
29.99
30.06
30.02
29.86
30.09
30.07
29.92
30.11
30.12
30.13
30.12
2099
29.82
20.77
29.66
20.78
29.57

high
29.68
2991
29.94
30.04
30.13
30.06

avg
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Sea Level Pressure (in)

29.75
29.80
29.84
29.81
29.91
29.87
29.96
20.87
29.86
20.95
2091
20.86
2097
20.98
30.01
29.95
29.75
20.78
29.61
29.58
29.57
29.33

Sea Level Pressure (in)

2049
29.81
29.80
20.91
30.01
29.85

low

Visibility (mi)

Visibility (mi)

high avg low |

Wind (mph) Gust Spg_ed (mph)

7

10
10
12
11
1
10
20
14
16
8

10
5

14
11
15
10
6

15
22
8

21

Wind (mph) - Gust Speed (mph)
high avg

19

15
11
11

0

C N O NN N-2 OO =2 awWwo o oo oo

A% ]

2

o O N - O

7

10
10
12
11
11
10
22
14
16
8

1"
14
16
11
15
14
8

15
22
9

21

19
14
15
15
11
12

high

TLILLI! &grap...

Precip (in)
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.13
0.20
1.49
1.15
Precip {in)
sum
0.00
0.00
0.00
0.0
0.00
0.00
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Weather Station History : Weather Underground http://www.wunderground.com/weatherstation/WXDailyHistory.asp?ID="  "LILLI1&grap...

2009 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi) Wind (mph) Gust Speed (mph) Precip (in)
7 82 64 49 55 49 44 8 62 31 2082 - 2079 - - - 1 0o 1 000
8 60 55 51 53 48 46 86 79 73 30.01 - 29.90 - - - 4 0 4 0.00
g 82 64 50 55 49 44 89 64 27 2997 - 2087 - - - 1 0 7 0.00
10 88 68 53 58 53 50 91 64 28 2993 - 29.82 - - - 1 0 7 0.00
11 87 77 59 59 55 50 81 49 30 2087 - 29.77 - - - 14 1 14 0.00
12 88 72 59 61 55 47 86 59 26 2982 - 29.75 - - - 6 0 7 0.00

.. Comma Delimited File

Copyright © 2010 Weather Underground, Inc.
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Weather Station History : Weather Underground hitp://www.wunderground .com/weatherstation/WXDailyHistory.asp?ID=" "“DUNN2&gra...

History for KNCDUNN2

Dunn, NC — e st 2on U

Daily Summary for December 1, 2009 - October 13, 2010

High: Low: Average:
Temperature: 1036 °F 16.2 °F 62.0 °F
Dew Point: 79.6 °F -99.9 °F 325°F
Humidity: 100.0% 4.0% 45.1%
Wind Speed: 16.0mph from the WNW -
Wind Gust: 26.6mph from the WNW -
Wind: - - South
Pressure: 30.24in 28.91in -
Precipitation: 35.54in
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KNCDUNN2 Weather Graph
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Weather Station History : Weather Underground http://www .wunderground.com/weatherstation/ WXDailyHistory.asp?ID="" “"DUNNZ&gra...

Custom Date Range's Tabular Data

2009 Temp. (°F) Dew Point (°F)  Humidity (%) Sea Level Pressure (in) Visibility (m)  Wind (mph) Gust Speed (mph) Precip (in)
December high a\fg low high avg low high avg low high avg fow high .avg low high .avg. | high sum
1 44 40 3B 36 27 15 81 62 32 2980 - 29,62 - - - 4 0 0.00

2 48 47 46 27 25 23 44 42 39 2071 - 29.68 7 5 0.00

3 60 54 42 49 31 18 72 43 26 29.71 - 29.32 - - - 6 2 13 0.00

4 56 48 38 43 28 16 80 48 20 2980 - 29.82 - - 7 2 10 0.04

5 52 48 39 50 42 29 91 81 61 2977 - 2944 - - - 9 3 15 0.29

6 48 39 33 31 20 5 80 51 17 3003 - 20.77 - B - 7 2 12 0.00

7 45 37 30 35 28 100 1 74 35 2097 - 29.85 - - - 2 0 5 0.00

8 50 43 37 47 34 23 98 74 38 2991 - 29.47 . - - 8 3 13 017

g 70 60 50 62 53 46 94 78 41 2947 - 29.18 - - 11 5 17 1.00

10 52 44 36 6 -1 -5 17 15 13 2077 - 29.32 - - - 6 3 9 0.00
n 36 32 25 18 -2 -7 68 25 17 3015 - 29.77 - - 8 4 12 0.00
12 42 35 25 24 7 -3 80 38 16 3024 - 30.06 - - - 6 2 10 0.00
13 61 52 40 57 48 3 93 87 21 3008 - 29.65 - - - 6 2 0.00
14 54 51 46 52 48 45 98 91 82 29.71 - 29.68 - - - 5 2 0.00
15 64 58 52 62 51 19 93 81 28 2983 - 29.59 - - - 9 2 14 0.00
18 52 37 28 24 12 -2 81 41 15 3000 - 29.83 - - - 9 1 16 0.00
17 38 30 26 26 19 -100 93 B9 24 2094 - 29.91 - - - 0 0 0 0.00
18 41 37 31 38 18 & 87 483 26 2983 - 29.21 - - - 14 7 21 0.00
19 40 35 30 36 25 14 91 69 42 2944 . 29.03 - - 1 5 21 0.00

20 49 39 28 38 18 3 9% 51 16 29.77 - 29.41 - - - g 2 14 0.00
21 20 29 28 26 24 22 93 82 75 2977 - 29.74 - - - 0 0 3 0.00
27 45 44 44 14 9 6 20 24 20 29.56 - 29.53 - - 6 4 10 0.00

28 44 40 35 17 13 -5 40 32 16 2965 - 29.44 - 8 4 13 0.00

29 38 30 25 4 -2 -6 35 22 16 3006 - 29.74 - - - 5 1 10 0.00
30 39 33 26 17 -3 6 50 20 16 30.18 - 29.91 - : - 7 3 11 0.00

31 49 39 35 47 3B 19 93 88 52 2991 - 29.62 - - - 6 1 8 0.00
2010 Temp. (°F) Dew Point (°F)  Humidity (%) Sea Level Pressure (in) Visibility (mi)  Wind (mph) Gust Speed (mph) Precip (in)
January hlgh a.\}“g low high avg low high avg. Ibw 'h-igh. N avg ioiv high avg low High avg - hrigh sum
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Temp. (°F)
49 39
35 29
s 27
35 27
38 28
43 33
50 37
42 34
40 28
39 28
48 36
42 33
45 28
55 36
64 40
64 47
73 62
65 53
70 52
71 565
47 42
43 42
53 45
67 58
62 54
52 44
48 35
51 39
47 37
30 26

33
24
20
19
21
22
22
25
20
18
16
23
17
21
26
30
55
42
40
42
39
41
35
42
49
35
28
32
30
22

Dew Point (°F)
8 18 0
2 5 9
-3 8  -100
3 -7 -10
0 4 -8
-4 -7
5 -1 -6
17 2 -8
6 -10
-4 -10
14 41 8
14 0 -6
18 4 100
17 7 0
30 12 -2
30 14 3
64 48 -100
47 29 9
49 31 13
40 26 12
46 31 -100
42 39 -100
3 20 5
54 41 3
58 19 -100
23 -100
2 5 -100
29 14 -100
2 0 -100
24 19 N

Humidity (%)

94
25
20
25
M4
33
40
41
50
54
67
58
71
66
84
86
93
92
98
78
94
o7
94
77
86
61
65
87
68
81

49
19
18
19
22
19
19
21
21
24
23
25
38
33
30
35
68
51
58
39
70
91
48
57
37
17
32
44
24
72

22
17
17
17
16
15
14
18
18
16
14
18
15
13
11
12
23
13
12
12
32
79
18
27
12
14
14
14
14
58

Sea Leve! Pressure (in)

29.65
28.74
29.71
20.65
28.65
20.74
29.80
29.77
29.88
30.00
28.97
20.91
30.03
29.97
29.94
29.94
29.35
20865
29.65
29.62
29.71
29.71
29.88
29.65
29.35
29.68
29.94
29.91
29.97
29.85

29.53
29.56
29.59
29.56
29.53
29.59
29.53
20.44
29.74
29.85
29.74
20.68
29.85
2983
29.83
20.74
29.21
29.35
29.53
2947
2941
29.35
29.68
29.29
29.09
29.35
20.68
2074
29.77
29.50

Visibility (mi)

Wind (mph) Gust Speed (mph)

1
14
15

12

11
12
10

10
1

3
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1
N
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15
23
20
15
13
14
10
24
11
13
13
14

20
13
10
14
17
12
10
19
22
16
11

16
17

http://www.wunderground.com/weatherstation/WXDailyHistory.asp?ID=VNCDUNN2&gra...

Precip (in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.16
0.00
0.00
0.00
0.00
0.60

10/13/2010 11:39 AM
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2009
31

2010
February

= |

RERRBReRERRBRERBC® N @@ B N~

Temp. (°F)
40 30
Temp. (°F)
.highl ;wg
47 32
40 37
40 37
44 38
50 37
3 3
47 31
46 31
41 30
42 27
41 25
37 19
43 31
50 24
36
36
39
48 22
54 21
55 4
54 38
43 10
Temp. (°F)
high avg
40 39
52 24
47 0

low
22
32
33
32
34
32
25
25

3
30
27
3
25
34
200
26
28
46

48
43

low
38
35
200

Dew Point (°F)

13 1 -6 66 29 16
Dew Point (°F)  Humidity (%)

high a'vg .Iow high avg Ioﬁ
28 9 5 86 43 14
38 20 -1 98 58 19
38 24 14 98 62 35
18 13 9 52 38 25
49 18 -100 96 62 26
32 2 -100 83 45 35
23 -5 -100 83 32 14
27 15 100 91 61 15
39 -1 -100 93 49 34
41 -21 -100 94 25 16
0 -29 100 23 14 16
28 -39 -100 83 18 17
29 -3 100 88 35 15
3 -34 -100 32 13 14
3 -78 -100 25 22
-100 -100 -100 © 100
2 -85 -100 31 4 16
1 43 100 21 10 14
4 -56 100 17 13
52 -88 -100 93 91

44 2 -100 86 42 26
29 -70 -100 57 13 49
Dew Point (°F) Humidity (%)

high avg low high avg low
20 15 10 47 38 29
16 -37 -100 43 16 13
-100 -100 -100 O 0 100

Humidity (%)

hitp://www.wunderground.com/weatherstation/ WXDailyHistory.asp?ID="" ""DUNN2é&gra...

Sea Level Pressure (in)
29.97 - 29.62
Sea Level Pressure (in)
high avg low
30.06 - 29.88
29.88 - 29.59
29.91 - 29.62
30.08 - 29.91
29.94 - 29.06
20.56 29.12
29.71 29.56
20.85 29.71
29.83 29.26
29.44 - 29.18
20.62 - 29.44
20.68 - 29.41
29.53 - 29.29
2062 - 29.50
29.59 - 29.32
29.50 - 2947
29.53 - 29.41
29.62 - 20.53
29.68 29.62
29.62 - 29.29
29.41 29.35
20.47 29.35
Sea Level Pressure (in)
high avg low
20.44 - 290.38
29.59 - 29.44
29.74 - 29.65

avg low

Visibility (mi)

Visibility (mi)
high

Visibility (mi)
high avg low

Wind (mph)
8 3

Wind (mph)
hlgh avg |
5 1

1 4

6 1

6 2

13 -31

=77

7 -17

5 -7

S -47
16 -112
12 -

7 -

9 -26

8

3 -

0 -

8 -

10 -

5 -

3 -

5 -62

8 -

Wind (mph)
high avg

7 4

10 -

0 E

Gust Speed (mph)

11

Q_qs@ Speed (mph)
high

14

10
18
13
1

27
20
10
15
14

12
14

10

Gust Speed (mph)
high

10

14

0

Precip (in)

0.12

Precip (in)
sum. |

0.28

043

0.04

0.00

1.38

0.00

0.00

0.00

0.59

0.04

0.00

0.00

0.12

0.00

0.00

0.00

0.00

0.00

0.00

0.31

0.04

0.00

Precip (in)
sum

0.00

0.00

0.00

10/13/2010 11:39 AM



Weather Station History : Weather Underground hitp://www .wunderground.com/weatherstation/ WXDailyHistory.asp?ID="""""DUNN2&gra...

2009 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi) Wind (mph) Gust Speed (mph) Precip (in}
14 65 58 53 12 11 7 18 15 13 2029 - 2018 - - - 9 4 15 0.00
15 65 56 41 36 18 10 78 28 13 2947 - 29.26 . - - 10 5 15 0.00
18 5 51 41 33 18 10 76 28 18 29.71 - 29.50 - - - 6 3 11 0.00
17 59 47 38 40 24 4 96 53 12 2974 - 29.59 - - 4 0 0.00
18 65 54 47 28 14 6 47 23 11 2959 - 29.41 5 1 0.00
198 77 56 40 42 22 7 87 3 10 29.71 - 2947 . - - 5 1 0.00
20 B1 62 40 46 21 9 92 32 9 2077 - 29.62 - - - 6 2 11 0.00
21 71 83 43 42 28 9 77 31 14 29.77 - 29.59 - - 9 3 14 0.00
22 64 54 47 61 20 4 89 33 14 2944 . 28.35 - - - 9 4 15 0.12
23 68 55 40 24 13 4 50 21 12 2962 . 29.35 - - - 13 6 22 0.00
24 76 55 41 44 24 9 92 39 10 29.74 - 29.59 - - - 6 0 8 0.00
25 b 62 46 34 22 100 60 27 10 2974 - 29.38 - - - 6 3 10 0.00
26 65 656 42 56 38 24 87 56 25 -20.71 - 29.23 - 10 4 17 0.00
27 61 50 34 26 12 2 69 27 12 2997 - 29.77 - - - 8 4 11 0.00
28 71 59 39 39 27 13 64 33 12 2980 - 29.47 - - 12 6 23 0.00
29 68 60 55 60 48 27 93 69 23 2947 - 29.26 - - 6 2 11 1.81
30 70 59 51 47 22 6 86 32 11 2950 - 29.32 - - 11 5 17 0.00
31 79 64 42 18 13 3 37 14 10 2071 - 29.50 - - - 9 3 12 0.00
2010 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in) Visibility (m)  Wind (mph) Gust Speed (mph) Precip (in)
April high avg low high. ﬁvgw low high avg low . high ' Vavrg o .Iow hih‘ la\fg low high -évg hih o sﬁm '
1 88 86 45 52 26 11 91 3B 8 2077 - 29,65 - - - 6 0 8 0.00
2 60 56 52 42 31 18 65 40 19 2971 - 29.68 - - - 3 1 5 0.00
4 86 72 66 44 31 15 46 26 8 29.80 - 29.68 - - - 4 1 6 0.00
5 86 69 588 55 37 15 83 38 8 2983 - 2965 - 4 1 8 0.00
5] 91 76 61 42 29 16 49 21 7 2971 - 29.53 - - - 7 3 11 0.00
7 84 71 81 39 30 15 34 24 @ 2965 . 29.53 - 5 3 10 0.00
8 82 70 61 59 36 -100 86 390 9§ 2953 - 29.32 - - - 6 4 11 0.00
2] 69 58 49 48 22 5 7% 29 12 2971 - 29.38 - - - 10 3 22 0.39
10 75 59 38 3@ 20 9 89 31 11 2997 - 29.71 1 12 0.00
11 79 66 40 563 22 11 97 26 10 29.97 - 29.85 - - - 6 1 9 0.00

60f13 10/13/2010 11:39 AM
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Temp. (°F)
84 64
81 63
62 55
77 55
86 65
81 73
71 57
70 52
73 58
66 57
76 59
79 66
78 67
82 7
82 M
67 60
68 54
78 56
82 58
Temp. (°F)
high avg
93 78
96 81
87 77
B2 72
86 71
93 74
94 80
94 &1
73 54

47
48
46
40
52
61

40
42
51
48
60
58

&5 38R

51

low
65
72
70
64
64
67
67
67
50

low high avg low

Dew Point (°F)

55 20 12 96
57 34 14 096
47 32 23 92
52 33 -100 98
46 31 15 76
29 20 15 29
24 14 3 39
3 23 9 86
42 26 12 94
51 41 25 93
55 34 12 100
41 289 15 50
b5 40 32 73
656 53 39 93
65 38 14 91
30 22 11 38
31N 15 4 38
42 22 11 94
42 31 15 67
Dew Point {°F)

high avg oy

67 48 25 93
64 650 25 75
65 54 32 80
63 54 36 92
66 580 17 97
689 49 17 93
37 24 16 33
49 25 100 48
19 -5 -100 30

39
44
45
60
38
14
20
40
40
60
54
29
40
58
40
24
23
38
42

_ Humidity (%)

47
43
49
57
61
57
15
16
1"

Humidity (%)

9
9
24
10
8

12
12
11
25
10
10
20
22
9

12
12
10
9

9
9
16
20
8

Sea Level Pressure (in)

29.91
29.97
30.15
30.09
29.88
28.53
29.68
29.71
29.62
29.56
29.53
29.62
29.65
29.50
20.09
29.26
29.62
29.65
29.65

high
29.68
29.65
29.65
29.59
29.62
29.59
2965
29.56
29.85

http://www.wunderground.com/weatherstation/WXDailyHistory.asp?1D="" “"DUNN2&gra...

29.85
20.85
29.97
20.88
29.53
29.41
20.56
29.59
29.53
29.38
29.38
29.53
28.50
29.09
28.91
29.06
29.26
29.56
29.53

Sea Level Pressure (in)
avg

28.53
29.56
29.50
2947
29.53
29.44
29.50
2032
20.56

low

Visibility (mi)

Visibility (mi)
high avg low

Wind (mph) Gust Speed (mph)

Wind (mph)  Gust Speed (mph)

5 1
4 1
8 4
5 0
8 2
10 4
7 2
6 2
5 1
4 1
7 2
4 0
6 2
7 3
10 4
7 4
8 2
5 1
3 1
high avg
5 2
7 4
10 3
5 1
1
1
8 4
12 5
i -75

8
6
12
8
11
17
13
9

12
20
12
15
9
6

12
12
17
8
6
9
10
21
15

high

Precip (in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.00
0.00
Precip (in}
| sum
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10/13/2010 11:39 AM
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Temp. (°F)
74 52
73 63
88 64
88 68
96 77
98 67
90 75
82 72
67 63
80 68
84 68
89 77
89 74
77 69
70 68
79 71
82 70
94 75
80 75
84 77
93 79
93 80
Temp. (°F)
high avg
85 75
93 78
9 76
87 79
9% 86
96 87

LS

68
68
63
58
61
59
58
65
66
66
68

62
66
70
€6
69

low
69
7
63
73
73
71

Dew Point (°F}

16 -5 -100
47 22 -100
5 11 100
63 31 -100
66 36 -100
62 22 -100
67 44 100
72 65 47
60 52 4
89 50 37
65 43 -100
69 33 16
63 44 17
66 59 45
68 65 62
66 51 23
59 40 23
66 50 17
61 42 -100
60 50 39
70 50 25
73 B0 25
Dew Point (°F)
hlgh évg low -
72 63 49
74 63 41
71 60 41
70 58 44
73 50 32
69 42 22

Humidity (%)

28 13 11
54 24 1
88 22 10
87 36 13
91 38

79 32

91 43 10
94 82 30
94 71 43
90 60 22
94 57

94 32

79 44

9 73 33
94 91 78
92 58 12
84 37 12
92 51 6
75 39 10
73 42 21
93 47 9
91 44 9
Humidity (%)
‘high avg low
92 70 30
92 68 17
91 65 18
90 52 22
90 37 11
80 29 6

Sea Level Pressure (in)

29.97 - 29.83
30.00 29.85
29.88 29.74
29.91 - 29.77
29.91 - 29.80
2985 2968
29.71 - 29.59
29.68 - 29.53
29.56 - 28.47
29.59 - 29.50
29.74 - 29.59
29.80 - 29.71
29.80 - 29.85
29.74 - 29.85
20.77 29.68
29.77 - 29.65
29.59 - 29.47
29.47 - 2935
29.56 - 29.41
29.65 - 29.59
29.71 - 29.59
29.77 - 29.65
Sea Level Pressure (in)
"h'igh o .lo“;.
29.71 - 29.53
29.56 - 29.47
29.53 29.44
29.56 - 29.50
2956 - 2947
29.44 - 29.29

Visibility (mi)

Visibility (mi)
high avg low

Wind (mph) Gust Speed (mph)

th @ & © b OO OGO NGO DO~~~ O A

Wind (mpr) _Gust Speed (mph)

high avg
5 1
4 1
5 1
1 0
5 1
8 3

=2 N WO AN 2D 0 a2 AN s N

(8]

8
11
13
11
13
8

11
10

high

http://www.wunderground.com/weatherstation/ WXDaityHistory.asp?ID=F" "_DUNN2&gra...

Precip (in)
0.00
0.00
0.00
0.00
0.00
0.00
0.98
0.55
047
0.00
0.00
0.00
0.00
2.09
0.24
0.00
0.00
0.00
0.00
0.00
0.00
0.04
Precip (in)
sum
0.24
0.04
0.00
0.00
0.00
0.00

10/13/201¢ 11:39 AM



Weather Station History : Weather Underground http://www.wunderground.com/weatherstation/ WXDailyHistory.asp?ID="" "DUNN2&gra...

2009 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in) Visibility (mi) Wind (mph) Gust Speed (mph) Precip (in)
7 87 76 64 66 33 100 86 32 8 2065 - 2038 - - - & 1 11 0.00
8 88 76 63 68 38 17 92 40 8 20.77 - 29.62 x 6 1 10 0.00
) 90 81 68 62 44 25 78 32 10 29.77 - 29.59 - E . 5 2 10 0.00
10 95 81 73 70 48 25 87 37 9 2962 29.50 - - - 6 2 10 0.00
11 96 82 68 T 46 16 91 43 6 29.77 - 29.56 - . - 5 1 8 0.00
12 97 83 68 70 51 18 90 46 6 29.80 - 29.68 - . - 6 1 0.00
i3 899 85 73 76 57 28 91 50 8 29.68 - 29.53 - - - 10 2 17 .39
14 96 80 73 71 58 26 88 56 9 29.59 - 25.50 - - - 7 2 12 0.00
15 101 83 72 867 51 17 80 40 5 29.68 - 29.56 - - - 5 1 8 0.00
16 93 82 7 T 58 42 82 49 18 29.71 - 20.62 - - - 4 1 6 0.00
17 95 83 73 76 50 18 91 48 6 29.85 - 29.56 - - - 7 1 11 0.00
18 95 84 71 66 42 -100 78 30 6 2974 - 2962 - - - 5 2 8 0.00
19 100 82 73 75 54 -100 90 50 6 29.77 - 29.62 - - 4 1 8 0.00
20 98 85 74 74 51 17 89 45 8 29.68 - 29.56 - - 6 1 9 0.00
21 100 85 72 74 42 18 90 39 5 29.74 - 2962 - - - 7 1 9 0.00
22 101 84 72 74 52 17 B89 43 8 29.77 - 29.68 - - - 6 1 10 0.00
23 101 88 76 72 49 16 86 40 5 29.77 - 29.65 - 6 1 9 0.00
24 104 982 74 72 40 14 87 28 4 29.68 - 29.53 - - - 5 1 11 0.00
25 102 92 77 69 37 14 76 22 4 29.68 - 29.56 - - - 6 2 10 0.00
26 99 85 71 70 53 26 89 41 8 29.65 - 29.50 - . - 5 1 8 0.00
27 104 88 74 71 41 13 88 20 4 2953 B 29.44 - - - 5 2 10 0.00
28 95 80 72 70 59 32 89 58 11 2950 - 29.41 . - - 6 1 10 0.00
29 89 82 74 73 54 26 90 50 8 29.85 - 29.50 - - - 13 2 22 0.79
30 82 77 75 77 68 5 91 76 40 29074 - 2962 - - - 4 1 6 0.00
2010 Temp. (°F) Dew Point (°F)  Humidity (%) Sea Level Pressure (in) Visibility (m)  Wind (mph) GustSpeed (mph) Precip (in)
July higﬁ a\n;g iow high avé - Iowl highm '_a.vg- Icm;rl B high o aﬁg o llow ' high | avg low hlgh ” .a.tv ” .High o sum
1 86 74 73 70 68 29 87 83 81 2980 - 29.71 - - - 5 0 0.00
2 68 66 65 61 58 .52 83 76 57 29.80 - 29.80 - - . 1 0 3 0.00
8 87 79 74 64 54 38 71 46 18 2959 - 29.56 - - - 4 0 0.00
9 99 85 73 69 46 -100 86 36 6B 29.62 - 29.47 - - - 6 1 10 0.00

90of 13 10/13/2010 11:39 AM



Weather Station History : Weather Underground http://www.wunderground.com/weatherstation/ WXDailyHistory.asp?1D=F " 'CDUNN2&gra...

2009 Temp. (°F) Dew Point (°F)  Humidity (%) Sea Level Pressure (in)  Visibility (m)  Wind (mph) Gust Speed (mph) Precip (in)
10 95 8 74 72 58 100 86 53 11 2053 - 204 - - - 7 2 10 008
11 96 83 70 76 46 17 91 44 6 2959 - 29.50 - - - 5 1 8 0.04
12 90 80 70 74 61 42 91 61 19 2058 - 29.47 - 6 2 10 0.08
13 95 81 74 74 63 43 91 62 17 2959 - 29.50 5 1 9 0.00
14 95 80 74 74 59 17 89 60 6 2968 - 29.58 - - - 5 1 0.08
15 99 84 74 78 55 23 91 B0 B 2971 - 29.62 6 1 8 0.00
186 99 85 76 74 56 26 89 50 8 20.74 - 29.62 - - - 6 2 15 0.00
17 97 80 73 71 58 -100 91 59 B8 2074 - 29.65 . - - 11 1 15 0.67
18 95 84 74 77 59 42 91 51 16 20.74 - 29.65 - - - 6 2 13 0.00
19 92 80 74 74 64 42 88 62 18 2071 - 29.56 - - 6 2 10 0.04
20 99 88 75 72 54 37 83 40 10 2977 - 29.65 - - - 7 2 17 0.00
21 00 88 76 73 55 20 86 486 5 2977 - 29.65 - - - 8 2 15 0.31
22 101 85 74 75 57 25 90 52 7 2974 - 2962 - - - 6 1 8 0.00
23 102 88 78 77 658 26 883 46 7 2974 - 29.65 - - - 7 1 10 0.00
24 101 89 78 73 55 35 84 38 10 29.74 - 29.65 - - - 5 1 10 0.00
25 102 87 79 72 54 25 78 40 7 2971 - 29.53 - - - 5 1 10 0.00
26 97 87 76 69 44 26 78 32 8 2971 - 29.62 - - - 0 0 0 0.00
28 8 78 77 73 T 70 86 81 77 2971 - 29.68 - - - 0 0 0 0.00
29 97 83 77 B0 83 3 91 60 9 2068 - 298.50 - - - 0 0 0 0.00
30 93 79 72 73 656 25 91 54 9 2959 - 29.47 0 o 0 0.08
31 84 75 67 68 48 28 89 45 14 29862 - 29.53 - - - 3 0 7 0.00
2010 Temp. (°F) Dew Point (°F) Humidity (%) Sea Level Pressure (in)  Visibility (mi)  Wind (mph) Gust Speed {(mph) Precip (in)
August  high avg low high avg low high avg low high avg  low high avg low high avg high  sum
1 83 73 67 68 60 48 90 68 31 2965 - 29.53 - - - 4 1 0.55
2 89 76 70 69 61 38 80 66 18 2977 - 2985 - - - 4 1 0.00
5 93 81 74 74 64 44 90 62 19 2859 - 290.44 - - - 9 1 15 0.28
3] 95 81 74 74 64 44 90 63 18 2956 : 29.44 - - - 5 1 13 0.04
7 92 81 72 73 59 41 91 57 17 29862 - 2947 - - - 5 1 8 0.00
8 95 83 73 75 53 25 90 48 9 29068 29.59 - - - 4 1 0.co
9 94 81 71 78 58 25 91 5 9 2971 - 29.62 - - - 4 1 0.c0
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Temp. {°F)
100 85
99 87
99 86
92 83
93 82
95 81
96 80
94 83
97 83
89 79
922 81
93 80
94 82
88 78
74 72
B4 74
93 82
88 72
94 81
91 79
93 72
98 85
Temp. (°F)
| Hih avg
88 75
79 72
98 84
89 77
90 75
95 75

74
78
78
77
72
71
69
74
76
75
72
68
74
72
70
68
70
68
70
68

67

Ioﬁf
68
66
70
59
57
59

Dew Point CF)

78 57 25
71 58 34
71 56 25
73 60 44
69 54 32
68 51 25
88 51 17
74 51 25
74 62 41
75 70 62
73 60 36
77 56 31
79 68 52
76 69 48
70 68 66
68 61 47
77 54 25
75 59 -100
76 56 34
71 53 30
74 61 25
72 46 18
Dew Point (°F)
high avg low
73 51 20
66 54 43
56 36 17
50 31 16
52 28 18
61 38 17

Humidity (%)

90 51 7
79 42 11
79 45 8
88 51 19
78 44 12
89 45 9
90 47

89 42 g
80 54 13
91 76 29
90 59 14
93 55 11
21 68 26
91 82 2¢9
90 89 83
89 70 29
93 51 9
92 72 28
91 51 14
20 51 12
92 78 9
91 41 5
Humidity (%)
high avg low
90 55 8
92 80 A
60 25 5
72 25 7
82 26 7
91 42 6

Sea Level Pressure (in)
2068 - 2956
29.62 - 2947
29.50 - 29.35
20.62 - 29.41
29.71 - 29.59
29.71 - 290.56
29.65 - 29.56
29.74 29.59
29.71 - 29.56
20.65 - 29.50
29.62 - 29.50
29.68 - 29.56
29.56 - 29.47
29.50 - 29.44
29.56 - 29.44
29.65 - 29.53
29.71 - 2962
29.74 - 29.65
29.83 - 20.74
29.91 2083
29.91 29.80
29.83 - 29.71
Sea Level Pressure (in)
high avg low
29.74 - 29.82
29.68 - 2947
29.44 - 29.35
29068 - 29.41
29.77 - 29.65
2983 29.65

http://www.wunderground.com/weatherstation/WXDailyHistory.asp?1D=V"""DUNN2&gra...

Visibility (mi)

Visibitity (mi)
high avg low

Wind (mph) Gust Speed (mph)

WA WO R N A T D OBR WO B D N

Wind (mph) Gust Speed (mph)

high avg
4 0
4 1
7 2
8 2
4 1
4 1

1

—\O_LO-A_\NO._\_\O_\_LNM_‘

g

- O =2

8
"
13

—
o

© o M ©w o > o m

12
12

high

Precip (in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.51
0.08
0.79
0.00
0.59
0.24
299
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Precip (in)

sum
0.00
0.00
0.00
0.00
0.00
0.00

10/13/2010 11:39 AM
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Temp. (°F)
91 72
97 79
71 64
88 7
82 7
90 76
88 73
97 80
93 72
g8 74
94 80
a1 77
91 76
93 74
g6 74
86 73
92 78
80 75
99 85
80 70
74 57
72 69
71 69
78 73
Temp. (°F)
high avg
80 68
77 64
66 61
66 57

63
71
60
58
62

62
59
57
68
€9
65
82
63
67

69
68
68
70
71
65

low

b

Dew Point (°F)
73 53 18
76 57 26
68 50 31
54 34 16
67 45 33
72 52 18
‘66 43 17
58 33 16
62 44 18
73 83 17
64 45 16
63 42 17
66 43 17
62 44 18
48 38 22
64 54 39
67 49 25
72 53 19
72 42 16
70 48 -100
71 33 100
68 60 46
68 64 60
73 69 66
Dew Point (°F)
high avg low
68 47 22
52 37 19
54 44 38
54 46 28

Humidity (%)

91
20
92
81
88
90
91
90
90
80
79
88
89
03
45
89
87
88
89
90
Qa0
88
89
89

Humidity (%)
high avg low

91
84
89
89

61
57
65
38
43
55
51
32
49
58
39
39
47
45
29
58
43
53
39
61
70
76
86
88

54
47
57
71

7
9
24
8

—x-q-qﬂmmoac:ooma

-k
0 —

19
87
41
75
84

12
13
35
24

Sea Level Pressure (in)

20.88
29.74
29.59
29.59
29.68
20.62
20.74
20.71
2974
29.77
29.68
29.80
29.80
29.68
29.83
29.83
29.83
29.85
20.71
29.56
29.53
29.47
29.50
29.29

Sea LovelPrassure (i)

high
29.53
29.62
29.65
29.77

avg

hitp://www.wunderground.com/weatherstation/ WXDailyHistory.asp?ID="""""DUNN2&gra...

29.74
29.53
20.47
29.50
29.56
29.53
29.59
20.59
20.68
29.62
29.59
28.71
2962
29.56
29.68
29.71
29.74
20.68
29.50
20.47
20.38
20.32
25.29
29.09

29.21
20.53
29.47
2062

low

Visibility (mi)

 Misibllity; ()
high avg low

Wind (mph) Gust Speed (mph)

3 0 6

6 1 13
3 0 5

6 1 10
5 2 8

7 1 12
7 1

6 2

4 1

4 1 8

5 1 10
5 2 9

6 1 8

2 0 4

5 2 9

3 1 8

3 0 5

4 1 6

6 2 10
7 64 10
8 11
7 1 12
5 2 10
10 4 23
high avg

7 2 13
5 2 10
5 2 10
3 0 6

. Wind (mph) Gust Speed (mph)

high

Precip (in)
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
264
2.05
0.35
205
248
Precip (in)
sum
0.00
0.00
0.00
0.00

10/13/2010 11:39 AM



Weather Station History : Weather Underground
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2009

5 66 53
6 69 51
7 73 56
8 81 61
9 82 57
10 91 72
11 83 66
12 74 66

Temp. (°F) -

46
44
49
49
50
53
58
62

Dew Point (°F)

48
46
49
50
63
67
53
63

30
37
42
33
45
36
43
54

12
13
15
14
-100
17
17
33

Humidity (%)

90
86
92
86
93
92
82
88

Copyright € 2010 Weather Underground, inc.

49
63
67
44
74
42
49
68

13
12
11
9

23

Sea Level Pressure (in)

29.80
20.77
2062
29.74
29.68
2965
29.59
29.56

http:/fwww.wunderground.com/weatherstation/ WXDailyHistory.asp?ID="""7"DUNN2&gra...

29.71
29.53
29.50
29.59
29.59
20.56
29.50
2047

Comma DeIimitedm‘fn-“"i-ié_-:g

Visibility (mi)

Wind (mph} Gust Speed (mph)

W W o o o~ O W

0

O O 0O O = A o

7
"
10

e 0 oo o

Precip (in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10/13/2010 11:39 AM
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Site Map
North Carolina

Monitoring Well Network
Fuquay-Varina Site, N41G

South of Fuquay-Varina, Wake County
Approximate Scale: 1 inch= 370 feet

NOTE: This map is for informational
purposes only. It does not autherize

any party to enter onto any lands
depicted herein.

Fuquay-Varina
Monitoring
Wellfield

private

residence
#1809

forest

forest

N

Amonument

N41G3

i 1 private
!

' , residence

_ - ;#1809
: I




Ground Water Level Database Detail Page 1 of 1

About DWR » Contact Us » Jobs » News » Calendar « Staff

ML oo i - : |
- DIVISIOIN DT WOTETReS0UTees ™ - __Google Search |

Fleld Data DWR Monitering Database Detail for N 41G3

County Wake Show Map — Monthly Statistics Plot — Fuquay Varina Site Map.pdf — Station Levels {may includs USGS data)
Quad N#1G3
Name Fugquay Varina 286 T T T T N4 ?3 L ievels T T T T
Latitude 35 555441 ‘ ) ) ) H ' ’ J
Longitude -78.808619 n
Location Accuracy GPS = N
Netname (ink to USES data} E
usGsID 5 7]
Aquifer Bedrock ’E N

7 -
:gggli:‘g: E‘zan.na feat 308.88 W N
Date Conslructed 05/05/1982
Measuring Paint 144 "
{feet above land surface)
Depth 125.00 0782 01185 0188 (/81 D1/94 D197 D1M00 O3 DIDE 0108 BIM2 MAM5
Diameter 6.25
Yietd 1.00 202 wal?r levels ﬁoml1 0-01-2006 t? 12-31-201 3l
Exdsts? y ; H : H
Recordar Box? ¥y 290
Top of Screen 23.00 288
Battom of Screen 12800 §
Nurn_ber of Water Level§ 2398 E 2680
i‘i;‘;ﬂ:d“ Belcw land surface * 980,30 foat below land surface 5 284
05/05/1982 to D3/04/2013 velunindicates dry well E
output il is tab-dellmited text w262
National Elevation Dataset, 1/3 arc second value, -3 X 3 meter grid
return to wedl table =

278

mo1n7 010108 010109 oloto o oton2 Mon3 Ul E)
slope: -0.46 feet/vear over this date range

start Date:[ 10 0}{07 O}{Z008 O End bate:[12_OJ{31 0){2043 0]
NC Division of Water Resources, DENR - 1611 Mall Service Center - Raleigh, NC 27699-1611 Last Modified; 01.11.2013

Phone: (9189) 707-8000 - Fax: (919) 733-3558
Comments, questions, or problems? Please contact the DWR Webmaster,

htp://ncwater.org/Data_and_Modeling/Ground_Water_Databases/leveldetail. php?id=N**_. 3/15/2013



140/195

Monitoring
Station

N N (1 well)

Site Map

North Carolina 1-95

Monitoring Well Network .

140/195 Site, P38I Exit 81

Northeast of Benson,

Johnston County
Approximate Scale:
1 inch= 300 feet

NOTE: This map is for
informational purposes only. It does
not authorize any party to enter onto
any lands depicted herein.

{ 708 ft to
| highway

Foverpass

forest



Ground Water Level Database Detail Page 1 of 1

I!'_ ‘n“- ﬂar&MH RSV

Field
County
Quad
Name
L atitude
Longitude
Location Accuracy
Netname (ink t USGS datn)
USGS ID
Aquifer
Land Surface
NED slevation = 203.17 feet

Date Constructed

Measuring Point
{teet above land surface)

Depth

Diameter

Yield

Exists?

Recorder Box?

Top of Screen

Bottom of Screen
Number of Water Levels
{date * feet beiow land surface *

etion}
03/13/2002 to 01/29/2013
output file is tab-delimited text

National Elevation Dataset, 1/9 arc sezond value, ~3 X 3 meter grid

ratuim to well table

o About DWR = Contact Uis » Jobs » News s Calendar « Staff

T 10 i
. . Google Search |

i —

Data DWR Monitoring Database Detail for P 3811
Johnston Show Map — Morthly Statistics Plot — 140195 Site Map.pdf — Station Levels {may include USGS data)
P 381
1407185 “o P]:!BI1 wz:terreve:s
353034189 0@ v
-78.518450 108 |-
GPS — 107 -
o [
§ 105 -
Bedrock § 104 |-
20693 i 109 [
04/25/198%9 i :
1.09 100 H i 1 1 i i i i i
307.00 Difmz 003 0104 MODS D16 DT BI0E 0D HD 01
6.00
100.00 1o water levels from 10-01-2006 to 12-31-2013
! T ! H ! H i
y 109
Y
16300 _ 108
307.00
E 107
3024 § 106
** 895,99 feet bele'v land surface 5
value indicetes dry well 3 105
o
103
102

o1y G008 0109 monp oo oz o113 010114
slope; -0.01 feetiyear aver this date range

swrpate:[10 OH01 Ojf2008 O End Date; 31 fif{ze13 O Replot
NC Division of Water R , DENR, - 1611 Mail Service Center - Rateigh, NC 27693-1611 Last Modified: 01,11.2013

Phone: (919) 707-9000 - Fax: (819) 733-3558
Gomments, questions, or problems? Please contact the DWR Wabmastar.

hitp://ncwater.org/Data_and_Modeling/Ground_Water Databases/leveldetail.php?id=P**3... 3/15/2013
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OVERALL GROUNDWATER READINGS FOR THE SITE
1997-2013

Anderson Creek Landfill Phase IIT APPENDICES
Geologic and Hydrologic Report
CTC PN 3001C



Anderson Creex Landfill Facility
Groundwater Readings

Harnett County, NC

Ground
Well or T.0.C. Surface
Piezometer Elevation Elevation MAX MIN MEDIAN AVG 9/30/1997 10/4/1999 4/17/2000
COMW-1 300.42 207.84 271.85 254.50 267.07 266.2185714 263.12 269.47 271.85
CDMW-2 276.71 273.89 271.90 265.18 269.21 269.2238462 267.56 270.92 267.92
CDMW-3 268.17 265.73 258.10 239.27 254.08 253.83025 255.5 255.01 252.67
CDMW-45 335.95 332.77 328.20 298.85 301.10 303.52
CDMW-4D 336.07 333.07 300.90 208.32 299.81 299.629
CDMW-5 273.102 270.28 270.14 260.71 265.66 265.83775
CDMW -6 338.69 335.67 305.16 300.22 303.21 303.2068421
P-4 312.02 304.88 302.19 302.84 303.1522222
PZ-6B 339.1 336.12 306.55 303.30 303.60 304.4645455
PZ-7 293.61 290.44 282.55 278.95 280.94 280.94
PZ-8 288.39 284 .95 280.14 274.57 277.61 277.4485714
PZ-9 327.91 324.63 308.59 302,73 306.17 306.1461538
PZ-10 290.98 287.156 284.28 277.06 281.17 281.396098
PZ-11 336.96 334.041 306.15 305.16 305.25 305.4391667
PZ-12 318 315.163 307.92 304.26 307.04 306.9772647
pPZ-13 307.23 304.293 294.53 287.59 291.60 291.4598137
PZ-14 281.31 277.641 268.58 259.61 266.83 265.7025196
PZ-15 338.42 335.462 306.53 302.11 305.17 305.0699267
PZ-16 327.9 324,072 307.63 302.32 306.10 306.0338627
PZ-17 315.49 311.552 304.04 297.25 301.14 301.5382745
PZ-18 301.4 297.882 281.65 274.98 279.35 279.1374902
PZ-19 248.13 245118 244 41 239.68 243.35 242.9432941
PZ-20 262.7 248.934 246.40 240.17 244 58 243.9901765
PZ-21 268.27 264.55 260.11 255.10 258.51 258.1256863
PZ-22 256 252.788 251.49 246.39 250.30 2498871176
PZ-23 203.86 200.056 284.71 284.71 284.71 284.71
PZ-24 263.74 262.075 258.44 256.84 257.59 257.6142857
PZ-25 302.02 298.665 288.32 283.82 286.41 286.4131863
PZ-26 290.56 287.182 285.03 278.36 282.06 281.9960196
PZ-27 332.53 320.667 305.23 300.49 303.38 303.3920314
PZ-28 342.09 338.811 306.88 301.31 305.11 305.1407549
PZ-29 337.41 335.477 305.83 301.38 303.62 303.8077353
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Anderson Creek Landfill Facility
Groundwater Readings
Harnett County, NC

Ground
Well or T.0.C. Surface
Piezometer Elevation Elevation 10/11/2000 | 4/18/2001 10/17/2001 3/7/2002 3/28/2002 4/4/2002 4/29/2002
CDMW-1 300.42 297.84 269.59 270.9 267.99 269.09 269.07 268.97 267.07
CDMW-2 276.71 273.89 27112 267.4 270.96 268.56 268.05 268.98 267.21
CDMW-3 268.17 265.73 258.1 252.02 254.97 253.85 253.27 253.11 251.75
CDMW-48 335.95 332,77 298.98
CDMW-4D 336.07 333.07 298.32
CDMW-5 273.102 270.28
CDMW-6 338.69 335.67
P-4 312.02
PZ-6B 339.1 336.12 303.53
PZ-7 293.61 290.44 281.09
PZ-8 288.39 284.95 274.57
PZ-9 327.M 32463 306.6
PZ-10 290.98 287.156
PZ-11 336.96 334.041
PZ-12 318 315.163
PZ-13 307.23 304.293
PZ-14 281.31 277.641
PZ-15 338.42 335.462
PZ-16 327.9 324.072
PZ17 315.49 311.552
PZ-18 301.4 297.882
PZ-19 24813 245.118
PZ-20 252.7 248.934
PZ-21 268.27 264.55
PZ-22 256 252.788
PZ-23 293.86 290.056
PZ-24 263.74 262.075
PZ-25 302.02 298.665
PZ-26 290.56 287.182
PZ-27 332.53 329.667
PZ-28 342.09 338.811
PZ-29 337.41 335.477
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Anderson Creek Landfill Facility

Groundwater Readings
Harnett County, NC

Ground
Well or T.0.C. Surface
Piezometer Elevation Elevation 5/15/2002 | 10/15/2002 | 4/28/2003 5/12/2003 6/2/2003 6/11/2003 6/12/2003
CDMW-1 300.42 297.84 268.12 266.77 266.59 2545 264.47
CDMW-2 276.71 273.89 267.81 271.51 267.86 266.47 267.78
CDMW-3 268.17 265.73 262,47 255.99 252.96 239.27 250.72
CDMW-4S 335.95 332.77 298.85 302.6 302.35
CDMW-4D 336.07 333.07 298.37 299.92 300.02
CDMW-5 273.102 270.28
CDMW-6 338.69 335.67
P-4 312.02
PZ-6B 339.1 336.12 303.57 306.55 306.12
PZ-7 293.61 290.44 281.81 281.05 282.06
pZ-8 288.39 284.95 274.59
PZ-9 327.91 324.63 306.56 308.59 308.01
PZ-10 290.98 287.156
PZ-11 336.96 334.041
PZ-12 318 315.163
PZ-13 307.23 304.293
PZ-14 281.31 277.641
PZ-15 338.42 335.462
PZ-16 327.9 324.072
PZ-17 315.49 311.552
PZ-18 301.4 297.882
PZ-19 248.13 245118
PZ-20 252.7 248,934
PZ-21 268.27 264.55
PZ-22 256 252.788
PZ-23 293.86 290.056
PZ-24 263.74 262.075
PZ-25 302.02 298.665
PZ-26 290.56 287.182
PZ-27 332.53 329.667
PZ-28 342.09 338.811
PZ-29 337.41 335.477
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Anderson Creek Landfill Facility

Groundwater Readings
Harnett County, NC

Ground
Well or T.0.C. Surface
Piezometer Elevation Elevation 6/18/2003 9/15/2003 | 10/15/2003 | 12/8/2003 1/16/2004 2/9/2004 3/12/2004
CDMW-1 300.42 297.84 270.46 260.96 261.37 262.64 263.5
CDMW-2 276.71 273.89 271.06 271.9 271.73 270.96 270.96
CDMW-3 268.17 265.73 255.35 255.96 255.52 25592 255.97
CDMW-45 335.95 332.77 302.53 301.85 300.34 299.76 299.74
CDMW-4D 336.07 333.07 300.72 300.47 299.69 299.05 288.83
CDMW-5 273.102 270.28
CDMW-6 338.69 335.67
P-4 312.02
PZ-6B 339.1 336.12 305.97 305.39 304.01 303.5 303.57 303.3
PZ-7 293.61 290.44 280.92 280.76 280.31 280.35 280.41 280.71
PZ-8 288.39 284.95 280.14 280.03 277.96 277.61 277.24
PZ-9 327.91 324.63 307.44 306.94 306.23 306.41 306.32 307.31
PZ-10 290.98 287.156
PZ-11 336.96 334.041
PZ-12 318 315.163
PZ-13 307.23 304.293
PZ-14 281.31 277.641
PZ-15 338.42 335.462
PZ-16 327.9 324072
PZ-17 315.49 311.552
PZ-18 301.4 297.882
PZ-19 248.13 245.118
PZ-20 252.7 248.934
PZ-21 268.27 264.55
PZ-22 256 252.788
PZ-23 293.86 290.056
PZ-24 263.74 262.075
PZ-25 302.02 298.665
PZ-26 290.56 287.182
PZ-27 332.53 329.667
PZ-28 342.09 338.811
PZ-29 337.41 335.477
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Anderson Creek Landfill Facility
Groundwater Readings
Harnett County, NC

Ground
Well or T.0.C. Surface
Piezometer Elevation Elevation 51212005 10/25/2006 | 4/30/2007 8/1/2007 5/15/2008 6/17/2009 712212009
CDMW-1 300.42 297 .84 26409 | . sl AEEN— )| N _fj_W I : » ;
CDMW-2 276.71 273.89 265.18 268.79 265.41 268.88 268.42 267.91 268 .66
CDMW-3 | 268.17 265.73 251.24 253.45 250.96 252 95 25222 25222 2526
CDMW-4S 335.95 332.77 32820 | st = I h i
COMW-4D 336.07 333.07 30090 | LT ¥ Fid
CDMW-5 273.102 270.28 261.252 Locked 260.712 264.352
CDMW-6 338.69 335.67 303.73 304.15 304.69 Dry 304.02 303.59
P-4 312.02 303.52 302.72
PZ-6B 339.1 336.12 303.60
PZ-7 293.61 290.44 281.26 282.39 281.03 280.4 .
PZ-8 288.30 284.95 d | | _des i
PZ-9 327.91 324.63 307.58 306.11 305.75
PZ-10 290.98 287.156 281.17 280.74
PZ-11 336.96 334.041 305.27 305.24
PZ-12 318 315.163 307.04 306.94
PZ-13 307.23 304.293 201.85 2016
PZ-14 281.31 277.641 259.61 262.75
PZ-15 338.42 335.462 306.57 305.19
PZ-16 327.9 324.072 305.95 305.98
PZ-17 315.49 311.552 301.13 301.07
PZ-18 301.4 297.882 279.35 279.34
PZ-19 248.13 245.118 242,78 242,52
PZ-20 252.7 248.934 243.42 243.08
PZ-21 268.27 264.55 257.69 257.96
PZ-22 256 252.788 249.3 249.3
PZ-23 293.86 290.056 Dry Dry
PZ-24 263.74 262.075 Dry Dry
PZ-25 302.02 298.665 285.11 285.51
PZ-26 290.56 287.182 281.26 281.45
PZ-27 332.53 329.667 304.15 303.76
PZ-28 342.09 338.811 . 305.89 305.37
PZ-29 337.41 335477 304.61 304.14
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Anderson Creek Landfill Facility

Groundwater Readings
Harnett County, NC

Ground
Well or T.0.C. Surface
Piezometer Elevation Elevation 8/3/2009 10/8/2009 | 11/25/2009 1/4/2010 2/18/2010 3/10/2010 3/19/2010
CDMW-1 300.42 297.84 i s w . 4
CDMW-2 276.71 273.89 26933 271.08 271.14 270.07 269 16
CDMW-3 268.17 265.73 253.09 255.05 254.33 255.57 254 66
CDMW-4S 335.95 332.77 =
CDMW-4D 336.07 333.07 = iR T Kl
CDMW-5 273.102 270.28 265.642 270.142 267.742 264.622 262.352
CDMW-6 338.69 335.67 303.44 303.57 302.94 301.34 304.47 305.16
P-4 312.02 302.84 302,19 303.08 304.88 304.55
PZ-6B 339.1 336.12
PZ-7 293.61 290.44 280.96 279.93 281.76 281.87 282.55 282.24
PZ-8 288.39 284.95 g . N b
PZ-9 327.91 324.63 305.99 305.69 305.93 306.67 308.1
PZ-10 290.98 287.156 281.07 280.61 281.83 283.62 284,28 283.63 283.79
PZ-11 336.96 334.041 305.21 305.25 305.19 305.2 305.9 306.14 306.15
pZ-12 318 315.163 307.06 306.88 307.2 307.52 307.92 307.61 307.67
PZ-13 307.23 304.293 292.28 2901.02 292.1 293.82 294,53 294.17 294 .14
PZ-14 281.31 277.641 263.21 265.5 267.58 268.58 268.01 267.20 266.83
PZ-15 338.42 335.462 305.3 304.92 303.71 Dry 306.08 306.52 306.53
PZ-16 3279 324.072 308.15 305.65 306.75 306.48 307.63 307.13 307.18
PZ-17 315.49 311.552 301.09 301.04 301.33 302.31 304.04 303.74 303.76
PZ-18 301.4 297.882 279.53 279.74 279.33 280.94 281.65 280.95 280.98
PZ-19 248.13 245.118 242 81 241.86 243.75 243.98 244.41 24415 24412
PZ-20 2527 248.934 243.33 242.88 244.58 245.4 246.4 245.7 245,62
PZ-21 268.27 264.55 258.66 259.46 259.49 260.11 259.66 259.07 258.9
PZ-22 256 252.788 249.64 249.19 250.38 250.66 251.34 251.49 251.25
PZ-23 293.86 290.056 Dry Dry Dry Dry 284.71 Dry dry
PZ-24 263.74 262.075 Dry Dry 257.61 257.59 258.44 257.58 257.74
PZ-25 302.02 298.665 287.31 287.71 288.23 288.06 287.13 286.41 286.15
PZ-26 290.56 287.182 285.03 281.2 282.38 282.53 283.41 282.84 282.84
pZ-27 332.53 320.667 303.65 303.38 303.16 303.5 304.83 305.22 305.23
PZ-28 342.09 338.811 305.29 305.05 305.02 305.24 306.45 306.88 306.84
PZ-29 337.41 335.477 304.17 303.61 303.4 303.62 305.25 305.83 305.79
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Anderson Creek Landfill Facility
Groundwater Readings
Harnett County, NC

Ground
Well or T.0.C. Surface
Piezometer | Elevation | Elevation | 9/9/2010 2/772011_{_9/30/2011_| 12/16/2011 | 3/3/2012 | 7/11/2012 | 11/20/2012
CDMW-1 300.42 297.84 A Negy e SR :
CDMW-2 276.71 273.89 270.31 LOCKED 269.78 270.05 270.12 269.81 269 74
CDMW-3 26817 265.73 254.01 254.55 253.98 254.24 254 78 254,14 25512
CDMW-4S | 335.95 332.77 3k h | B
CDMW-4D | 336.07 333.07 =l
CDMW-5 273.102 270.28 269.352 265.082 270.102 265.68 266.54 267.37 268.46
CDMW-6 338.69 335.67 303.18 302.36 302.89 300.22 30254 303.21 302.04
P-4 312.02 302.27 302.32 ﬂ MR B Y T
PZ-6B 339.1 336.12
PZ-7 293.61 290.44 280.39 281.43 280.91 279.54 278.05 279.22 280.57
PZ-8 288.39 284.95 3 < i
PZ9 327.91 324.63 305.51 305.26 30485 | 302.73 303.68 304.21 305.42
PZ-10 290.98 287.156 279.78 280.49 280.28 277.056 28118 280.43 282.80
PZ-11 336.96 334.041 305.16 Dry DRY DRY " Dry Dry 305.40
PZ-12 318 315.163 306.85 306.82 307.05 304.263 306.9 306.59 307.40
PZ-13 307.23 304.293 280.83 289.13 290.16 287.593 289.93 290.13 292.60
PZ-14 281.31 277.641 263.51 267.39 264.56 263.991 267.81 265.68 266.92
PZ15 338.42 335.462 304.84 Dry 305.17 302.112 304.72 304.67 305.99
PZ-16 327.9 324.072 305.65 305.2 306.3 302.322 306.1 305.46 306.55
PZ-17 315.49 311.552 301.01 301.09 301.14 297.252 301.29 300.92 302.66
PZ-18 301.4 297.882 278.23 277 1 279.35 274.082 277.9 278.09 279.98
PZ-19 248.13 245118 239.68 243.75 242.75 240.468 243.63 242.40 243.35
PZ-20 252.7 248.934 241.45 245.01 2433 240174 244.6 243.36 244.93
PZ-21 268.27 264.55 257.38 255.93 258 .87 255.1 257.07 257.21 258 51
PZ-22 256 252.788 247.7 25061 | 250.3 246.388 250.3 249.42 250.51
PZ-23 293.86 290.056 Dry Dry DRY DRY Dry Dry Dry
PZ-24 263.74 262.075 Dry Dry 256.84 DRY Dry 257.50 Dry
PZ-25 302.02 298.665 287.24 285.3 288.32 283.815 285.02 285.07 286.72
PZ-26 290.56 287.182 280.81 281.91 262.06 278.362 282.06 281.34 282.39
PZ-27 332.53 329.667 303.38 302.83 303.23 300.487 301.93 302.85 304.17
PZ-28 342.09 338.811 30511 304.79 304.54 301.311 304.69 304.55 305.89
PZ-29 337.41 335.477 303.62 302.81 302.96 301.377 302.91 303.24 304.48
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Ground
Well or T.O.C. Surface
Piezometer Elevation Elevation 2/21/2013
CDMW-1 300.42 297.84
CDMW-2 276.71 273.89 269.21
CDMW-3 268.17 265.73 255 67
CDMW-4S 335.95 332.77
CDMW-4D 336.07 333.07
CDMW-5 273.102 270.28 264.002
CDMW-6 338.69 335.67 302.49
P-4 312.02 I
PZ-6B 339.1 336.12
PZ-7 293.61 290.44 281.51
PZ-8 288.39 284.95
PZ-9 327.91 324.63 305.91
PZ-10 290.98 287.156 281.18
PZ-11 336.96 334.041 305.16
PZ-12 318 315.163 306.9
PZ-13 307.23 304.293 280.93
PZ-14 281.31 277.641 267.81
PZ-15 338.42 335.462 304.72
PZ-16 327.9 324,072 306.1
PZ-17 315.49 311,552 301.29
PZ-18 301.4 297.882 277.9
PZ-19 248.13 245.118 243.63
PZ-20 252.7 248.934 244.6
PZ-21 268.27 264.55 257.07
PZ-22 256 252.788 250.3
PZ-23 293.86 290.056 Dry
PZ-24 263.74 262.075 Dry
PZ-25 302.02 298.665 285.02
PZ-26 290.56 287.182 282.06
PZ-27 332.53 329.667 301.93
PZ-28 342.09 338.811 304.69
PZ-29 337.41 335.477 302.91

Anderson Creek Landfill Facitity
Groundwater Readings
Harnett County, NC
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Anderson Creek MSW Landfill, Harmett County, North Carolina

Hydraulic Conductivity Summary
Based on Slug Out Tests

Bouwer and Rice Method (Water Resources Research, 1976)

Well or Hydraulic Conductivity (K)
Piezometer {m/s) (cm/s)
PZ-10 2.50E-07 2.50E-05
PZ-11 1.52E-08 1.52E-06
PZ-12 2.91E-06 2.91E-04
PZ-13 7.38E-08 7.38E-04
PZ-14 No Yes* 0.00E+00
PZ-156 1.92E-05 1.92E-03
PZ-16 7.12E-07 7.12E-05
PZ-17 Mo jesd 0.00E+00
PZ-18 6.91E-07 6.91E-05
PZ-19 1.41E-08 1.41E-06
PZ-20 2.33E-07 2.33E-05
PZ-21 5.00E-08 5.00E-06
PZ-22 7.66E-05 7.66E-03
PZ-23 dry dry
P2-24 dry dry
PZ-25 3.49E-06 3.49E-04
PZ-26 No desd 0.00E+00
PZ-27 1.24E-06 1.24E-04
PZ-28 1.26E-06 1.26E-04
PZ-29 No dasd 0.00E+00

AC Slug Summary 2009.xis

10f1



Diagram for Bouwer and Rice Inputs

Ground surface
PREN
Groundwater
H
< 2 &

Impermeable
N
L Screen Length
H Distance from static GW to bottom of well
D Distance from static GW to bottom of aquifer
I Inside radius of well casing

Iy Radius of borehole




Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test

PZ10

Static Water Level below TOC (ft): 7.09

Static Water Level below TOC {m): 216

Elapsed Time| Depth Depth Vi In {y)
(sec) (ft) (m) (m) -

0 7.43 2.26 0.10363 -2.267

420 7.29 222 0.06096 -2.798
540 7.22 2.20 0.03962 -3.228
780 7.15 218 0.01829 -4.002
1200 7.11 2.17 0.00610 -5.100
2880 7.11 2.17 0.00610 -5.100
3720 7.1 2.16 0.00305 -5.793
9600 7.09001 2.16  10.000003] -12.701

TOC =Top of Casing
¥, = distance from static water level to water level at time t

PZ10 Slug-Qut.xls

1of1
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carclina
PZ10 - Slug Out

Best fit line from graph of In(y,) vs time

ySmx+y,
Where m = Ay/Ax

y=In{y)

x=t
From equation of trendline
AY/AX -0.0010
In{yg) -2.6881
From slug test data
Max y, 0.103632 m H,0
Min v, 0.000003 m H,0
Static y 2.161032 m H,0

1 Distance from static water level to top of casing (TOC)
Distance from bottom of well to TOC

2 Graph change in water level in natural leg form [In(yt)] vs. time

3 Screen length (L)
Distance from well center to filter pack (r,,) = 4.0 inches

Lir, = 30

4 Use L/r,, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C

A= 25
B= 05
C= 22
5 Inside radius of well casing {r.) = 1 inch
Porosity of sand pack {n) n= 0.3

Corrected r., referred to as cr, is not needed. All but one measurement was above top of screen

=

Fest
7.09
15

10
0.333

0.083

0.083

Meters
2.16
4.57

3.05
0.101

0.025

0.025

1of2



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ10 - Slug Out

6 Obtain best fit line by regression far graph of In{yt) vs. Time.
Enter y-intercept (y,) and calculate slope of regression line.
Egn of regression line: In(y)= -1.00E-03t -2.6891

Enter arbitrary time t (t = 1000 seconds)

i= 1000 (time in seconds}
In {yo) = -2.6891
Yo = 0.07 {transformed out of In form)
slope = -1.00E-03
IN (Yi=1000) = -3.680
Y1000 = 0.025 (iransformed out of In form)
7 Distance from water 1able to impermeable layer {D) 6.91 211
Distance from water table to bottom of casing (H) 7.91 2.41

If D <= H (confining layer is encountered at or above well bottom), calculate In (re/ry) using this equation:

In(rfr) = K117 (Hi) + C AU )T
(from Bouwer and Rice, p. 425)

In (refry) = 2.378

If D > H (impermeable layer is present below well bottom), caiculate In {rir,)} using thls equation:
Maximum value for In[{D-H)/r,,] = 6.

In{rJr,) = [{1.1/In (H/r,)) + (A + B In[D-H}/r,) / (Lir, )"
(from Bouwer and Rice, p. 425)

In (r.fr,) = #NUMI

8 Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= 5% (In (ra/r)) / 2L ] [14] D (volyy))

If D<=H then: K= 2.497E-07 misec
K= 2.497E-05 cm/sec

If D>H then: K= #NUM! mvsec
K= #NUM! cmisec

20f2



Anderson Creek MSW Landfill, Harnett County, North Carolina

Silug Out Test

PZ11

Static Water Level below TOC (ft): 28.7

Static Water Level below TOC (m): 8.74

Elapsed Time| Depth Depth Vi In {y)
(sec) (ft) {m) (m) -

0 29 8.84 0.0945 -2.359

2220 28.95 8.82 0.0782 -2.535
4140 28.85 8.79 0.0488 -3.021
5160 28.83 8.79 0.0427 -3.154
7980 28.75 8.76 0.0183 -4.002
9840 28.7 8.75 0.0030 -5.793
14160 28.7 8.75 0.0030 -5.793
17100 28.7 8.75 0.0030 -5.793

TOC =Top of Casing
¥, = distance from static water level to water level at time t

PZ11 Slug-Qut.xis

1of4



(oos) ow L

S 6222 - X000°0- = A

e e

o
o
(=)
{e]
o
- O
o
<
[
(=]
o
™~
el s e

00091 000¥ L 0ogeL 0000l 0008

} !
y T T T T T T T T

Li-Zd
ejeq ise] inQ bnis
eujjoie) YHoON Su::.oo JouwieH ‘[l4pue] MSIN Y2319 uosiapuy

000°L-

000°9-

000°g-

G

00

000°¢-

000°¢-

000°L-

0000



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-11 - Slug Out

Best fit line from graph of In{y,) vs time

y=mx+y,

Where m = Ay/Ax
y=In{yy)
x=t

From equation of trendline

AYIAX -2.00E-04
In(yy) -2.229
From slug test data
Max y, 0.0945 m H;O
Min v, 0.0030 m H,0
Static v 8.7447 m H,O
Feet
1 Distance from static water level to top of casing (TOC) 28.69
Distance from bottom of well to TOC 29
2 Graph change in water level in natural log form [In{yt)] vs. time
3 Screen length (L) 5
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
Liry, = 15
4 Use L/r,, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, Band C
A= 2
B= 0.25
C= 15
5 Inside radius of well casing {r.) = 1 inch 0.083
Porosity of sand pack (n) n= 0.3
Use corrected r, referred to as cr, if the porosity of sand pack
surrounding the well is greater than porosity of the aguifer formation.
calculation for cr, = [Kro)? + n[(r ) - (r PN
cr, = 0.195

Meters
8.74
8.84

1.52
0.101

0.0256

0.059

3of4d



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-11 - Slug Out

g Obtain best fit line by regression for graph of In{yt} vs. Time.
Enter y-intercept (v,) and calculate slope of regression line.
Eqn of regression line; In(y)= -2.00E-04t -222902

Enter arbitrary time t (t = 1000 seconds}

t= 1000 {time in seconds)
In (yg) = -2.2292
Yo= 0.11 {transformed out of In form}
slope = -2.00E-04
IN (Y1000} = -2.429
Yi=1000 = 0.088 (transformed out of In form)
7 Distance from water table to impermeable layer (D) 0.81 0.25
Distance from water table to battom of casing (H) 0.31 0.09

If D <= H (confining layer is encountered at or above well bottom), calculate In (ro/r,,) using this equation:

In(tefte) = [11.171n {Hiny)) + C 4 (L, )T
(from Bouwer and Rice, p. 425)

In{rfr,}= -0.065

If D > H (impermeable layer is present below well bottom), calculate In {r r,) using this equation:
Maximum value for In[{D-H)/r,;] = 6.

In{rrg) = [(1.1/71In {Hir,)) + (A + B In[D-Hlir,) / (Lir )T
{from Bouwer and Rice, p. 425)

in(rar,) = -0.066

8 Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [ (In (re/r)) /2L 1 [14] [In (yofy))

Use corrected r,, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 1.521E-08 m/sec
K= 1.521E-06 cm/fsec

If D>H then: K= 1.525E-08 m/sec
K= 1.525E-06 cm/sec

40f4



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ12
Static Water Level below TOC (ft): 8.156
Static Water Level below TOC (m): 2.48
Elapsed Time| Depth Depth Vi In (v,
(sec) (ft) (m) (m) -
0 9.65 2.94 0.46 -0.783
420 8.55 2.61 0.12 -2.104
540 8.45 2.58 0.09 -2.392
660 8.34 254 0.06 -2.849
780 8.25 2.51 0.03 -3.491
960 8.23 2.51 0.02 -3.714
1200 8.2 2.50 0.02 -4.184
1440 8.19 2.50 0.01 -4.407
4020 8.15 2.48 0.00 -7.980

TOC =Top of Casing
v, = distance from static water level to water level at time t

PZ12 Slug-Out.xls

10f4
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Hydraulic Conductivity Calculations Based on a Slug Test
Dunn-Erwin MSW Landfill, Harnett County, North Carolina
MW13 - Slug Out

Best fit line from graph of In(y,) vs time

y=mx+yg

Where m = Ay/Ax
y=in{y;)
x=t

From equation of trendline
AYIAX -1.7E-03

In(y,) -1.6855

From slug test data

Max y, 0.46 m H,0
Min y 0.00034 m H,0
Static y 2.48 m H0
Feet
1 Distance from static water level to top of casing (TOC) 8.15
Distance from bottorn of well to TOC 15
2 Graph change in water level in natural log form [In{yt)] vs. time
3 Screen length (L) 7
Distance from well center to filtar pack (r,)) = 4.0 inches 0.333
Lfr, = 21
4 Use L/r,, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C
A= 22
B= 0.3
C= 1.8
5 Inside radius of well casing (r,) = 1 inch 0.083
Porosity of sand pack (n) n= 0.3
Use corrected r, referred to as cr, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.
calculation for cr, = [(r + n[(r,) - (re 1"
cre= 0.195

Meters
2.48
4.57

213
0.101

0.025

0.059

3of4



Hydraulic Conductivity Calculations Based on a Slug Test
Dunn-Erwin MSW Landfill, Harnett County, North Carolina
MW13 - Slug Out

L

Obtain best fit line by regression for graph of In{yt) vs, Time.
Enter y-intercept {y,} and calculate slope of regression line.
Egn of regression line: In(y)= -1.70E-03 t + -1.6855

Enter arbitrary time t (t = 1000 seconds)

t= 1000 (time in seconds)
In (yg) = -1.6855
Yo= 0.19 (transformed out of In form)
slope = -1.70E-03
In {Yie1000) = -3.386
Y1000 = 0.034 (transformed out of In form)
Distance from water table to impermeable layer (D} 7.85 2.39
Distance from water table to bottomn of casing (H) 6.85 209

If D <= H (confining layer is encountered at or above well bottom), calculate In {refry,) using this equation:

In(remd = [(1.171In (Hin ) + C 7 {Ur )T
(from Bouwer and Rice, p. 425)

In{refry) = 2.225

If D > H (impermeable layer is present below well bottom), calculate In {re/r,} using this equation:
Maximum value for In[(D-H)r,,] = 6.

In{rtr,}= [{1.1/In (Hir,)) + {A+ B In[D-HYr,) | {Lir, )]
(from Bouwer and Rice, p. 425)

In {rJfry) = 2.066

Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [re’ (In (re/rw)) / 2L 1 [14] [In (yo/y]

Use corracted r, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 3.137E-06 m/sec
K= 3.137E-04 cm/sec

If D>H then: K= 2.912E-06 misac
K= 2.912E-04 cm/sec

4of4



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ13
Static Water Level below TOC (ft): 11.95
Static Water Level below TOC (m): 3.64
Elapsed Time| Depth Depth Vi In (v;)
(sec) (ft) (m) (m) -
0 14.40 4.39 0.75 -0.292
300 13.50 4.11 0.47 -0.750
480 12.99 3.96 0.32 -1.149
780 12.60 3.84 0.20 -1.619
1680 12.15 3.70 0.06 -2.798
2160 12.10 3.69 0.05 -3.085
5100 11.95 3.642 0.00 -31.131
7860 11.95 3.642 0.00 -31.131

TOC = Top of Casing
y; = distance from static water level to water level at time t

PZ13 Slug-Out.xls

10of4
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carofina
PZ13 - Slug Out

Best fit line from graph of In{y,) vs time

¥ =mxX + Yy,

Where m = Ay/Ax
y=In{yy
x=t

From equation of trendline

AY/AX -0.0047
In{yq) 1.6901
From slug test data
Max y; 0.75 mH0
Min v, 0.00 mH;0
Static y 3.64 mH0
Feet
1 Distance from static water level to top of casing (TOC) 11.95
Distance from bottom of well to TOC 25
2 Graph ¢hange in water level in natural log form [In{yt)] vs. ime
3 Screen length {L) 10
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
Lir, = 30
4 Use LT, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C
A= 2.5
B= 0.75
Cc= 21
5 Inside radius of well casing (r.) = 1 inch 0.083
Porosity of sand pack (n) n= 0.3
Use corrected r,, referred to as o, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.
calculation for er, = [(rc)? + n{r, )2 - (ro P02
cr, = 0.195

Meters
364
762

3.05
0.101

0.025

0.059

3of4



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landflll, Harnett County, North Carolina
PZ13 - Slug Out

)

Obtain best fit line by regression for graph of in{yt} vs. Time.
Enter y-intercept (y,) and calculate slope of regression line.
Eqn of regression line: In(y)= -4.70E-03 t+ 1.6901

Enter arbitrary time t (t = 1000 seconds)

t= 1000 (fime in seconds)
In (yg) = 1.6901
Yo= 5.42 (fransformed out of In form)
slope = -4.70E-03
In (Yi=1000} = -3.010
Y1000 = 0.049 (transformed out of In form)
Distance from water table to impermeable layer {D} 13.05 3.98
Distance from water table to bottom of casing (H) 13.05 3.98

If D <= H (confining layer is encountered at or above well bottom), calculate In (ry/r,,) using this equation:

In(refred = [(1.1FIn (Hir ) + C £ {Ln )
(from Bouwer and Rice, p. 425}

In {refr) = 2.704

If D > H (Impermeable layer is present below well bottom), calculate In (r./r,) using this equation:
Maximum value for In[{D-H)/r,;] = 6.

In(rr,) = [{1.1/In (Hir,)) + (A + B In[D-HYr,) f (L))"
(from Bouwer and Rice, p. 425)

In {rfr,} = #NUM!

Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [ (in {ro/t)) / 2L 1 (140 [ {yo/yy)]

Use corrected r, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 7.378E-06 m/sec
K= 7.378E-04 cm/sec

If D>H then: K= #NUM! m/sec
K= #NUM! cm/sec

40f4



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ15
Static Water Level below TOC (ft): 29.77
Static Water Level below TQC (m): 9.07
Elapsed Time| Depth Depth Vi n {y)
(sec) (ft) (m}) (m) -
0 29.99 9.14 0.07 -2.702
120 2082 9.09 0.02 -4.184
240 29.80 9.08 0.01 -4.695
360 29.78 9.08 0.003 -5.793
480 29.78 9.08 0.003 -5.793
1560 29.77 9.07 |0.000000] -27.631

TOC = Top of Casing
y; = distance from static water level to water level at time t

PZ15 Slug-Out.xls

1of4
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ15 - Slug Qut

Best fit line from graph of In{y,} vs time

y=mx+yy

Where m = Ay/Ax
y=In(y;)
x=t

From equation of trendline

AY/AX -0.0164
In{yo} -0.9057
From slug test data
Max v, 0.07 m H,0
Min y, 0.00 m H,0
Static y 9.07 m H,0
Feet
1 Distance from static water level to fop of casing {TOC) 29.77
Distance from bottom of well to TOC 3
2 Graph change in water level in natural log form [In(yt)] vs. time
3 Screen length {L} 5
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
Lir, = 15
4 Use L/r,, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A,’Band C
A= 2
B= 0.25
C= 1.5
5 Inside radius of well casing (r.} = 1 inch 0.083
Porosity of sand pack {n) n= 0.3
Use cormrected r,, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.
calculation for cr, = [(re)? + n{ra)? - (r )]
cre = 0.195

Meters
9.07
9.45

1.52
0.101

0.025

0.059

Sof4



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ15 - Slug Out

Obtain best fit line by regression for graph of In{yt) vs. Time.
Enter y-intercept (y,) and calcuiate slope of regression fine.
Eqn of regression line: In{y)= -1.64E-02t -0.9057

Enter arbitrary time t (t = 1000 seconds)

t= 1000 (time in seconds)
In {yo} = -0.9057
Yo= 0.40 (transformed out of In form)
slope = -1.64E-02
In (Y1000} = -17.308
Y1000 = 0.000 (transformed out of In form)
Distance from water table to impermeable layer (D) 223 0.68
Distance from water table to bottomn of casing (H) 1.23 0.37

If D <= H (confining layer is encountered at or above well bottom), calculate In {re/ry} using this equation:

In{refry} = [{1.17In (Hir)) +C 1 {Lir,)]"
(from Bouwer and Rice, p. 425}

In{rJr,) = 1.062

If D> H (impermeable layer is present below well bottom), calculate In (refr,) using this equation:
Maximum value for In[{D-H)'r,,] = 6.

In(refry} = [(1.1/In (Hir,)) + (A + B In[D-HJr, ) / (Lr, )]
(from Bouwer and Rice, p. 425)

In (raff) = 1.007

Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [r{In {ro/ru)) / 2L 1 [14] I {yo/yy)]

Use corrected r,, referred to as cr, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 2022E-05 m/sec
K= 2.022E-03 cm/sec

If D=H then: K= 1.917E-05 mfsec
K= 1.917E-03 cm/sec

40of4



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ16

Static Water Level below TOC (ft):

Static Water Level below TOC (m): 5.49

Elapsed Time| Depth Depth ¥ In (y;)
{sec) (ft) {m) {m) -

0 18.3 5.58 0.09 -2.392
2040 18.1 5.52 0.03 -3.491
6060 18.09 5.51 0.03 -3.506
8460 18.08 5.511 0.02 -3.714
12300 18.08 5.511 0.024 -3.714
15120 18.07 5.508 0.021 -3.847
17340 18.00001] 5.49 |0.000003]| -12.701

TOC =Top of Casing
¥, = distance from static water level to water level at time t

PZ16 Slug-Qut.xls
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ16 - Slug Out

Best fit line from graph of In{y;} vs time

y=mx+y

Where m = Ay/Ax
y=In{y;)
x=t

From equation of trendline

AY/AX -0.0004
In(yo) -1.652
From slug test data
Max v, 0.09 m H;0
Min y, 0.000003 m H;O
Static y 5.49 m H:O
Feet
1 Distance from static water level to top of casing (TOC) 18.00
Distance from bottom of well to TOC 21
2 Graph change in water level in natural log form [In{yt)] vs. time
3 Screen iength (L) ]
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
Ly = 15
4 Use L/r, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and G
A= 2
B= 0.25
C= 15
5 Inside radius of well casing (r.) = 1 inch 0.083
Porosity of sand pack {n) n= 0.3
Use corrected r, referred to as cr,, if the porasity of sand pack
surrounding the well is greater than porosity of the aquifer formation.
calculation for cr, = [{roy + nl(ra)? - (ro)*0*?
oI = 0.195

Meters
5.49
6.40

1.52
0.101

0.025

0.059
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Hydraulic Conductlvity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ16 - Slug Out

6 Obtain best fit line by regression for graph of In{yt) vs. Time.
Enter y-intercept (o} and calculate slope of regression line.
Egn of regression line: In(ly)= -4.00E-04t -1.8516

Enter arbitrary time t (t = 1000 seconds)

t= 1000 (time in seconds})
In (yg) = -1.6516
Yo = 0.19 {transformed out of In form)
slope = -4.00E-04
IN (Yi=1000) = -2.052
Yi=1000 = 0.129 (transformed out of In form)
7 Distance from water table to impermeable layer (D) 4.00 1.22
Distance from water table to bottom of casing (H) 3.00 0.91

If D <= H (confining layer is encountered at or above well bottom), calculate In (r.fr,,) using this equation:

In (refry) = [(1.171In{Hir,)) + C 1 (Lir,)T"
(from Bouwer and Rice, p. 425)

In (rdr,) = 1.666

If D > H {impermeable layer is present below well bottom), calculate In {r./r,} using this equation:
Maximur value for In[{D-H)/r,,] = 6.

In{refr,y= [1.1/In (Hr) + (A + B In[D-HJm,) f (L )T
{from Bouwer and Rice, p. 425)

In (reffy) = 1.534

8 Caiculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [rs* (In () / 2L 1 [9A] DIn (yo/y)]

Use corrected r,, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

if D<=H then: K= 7.736E-07 misec
K= 7.736E-05 cm/sec

If D>H then: K= 7.123E-07 m/sec
K= 7.123E-05 cm/sec

40f4



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ18
Static Water Level below TOC (ft): 18.51
Static Water Level below TOC (m): 5.64
Elapsed Time| Depth Depth Vi In (v,
(sec) (ft) {m) (m) -
0 18.79 5.73 0.09 -2.461
60 18.6 5.67 0.03 -3.596
12 18.59 5.67 0.02 -3.714
180 18.57 5.66 0.02 -4.002
960 18.57 5.66 0.02 -4.002
7980 18.52 5.645 0.003 -5.793
12120 18.56101 | 5.642 | 0.00003 [ -10.398

TOC =Top of Casing
¥y, = distance from static water level to water level at time t

PZ18 Slug-Out.xls

10f4
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ18 - Slug Qut

Best fit line from graph of In{y,) vs time

y=mx+y,

Where m = Ay/Ax
y=in{yy
x=t

From equaticn of trendline
AYIAX -0.0005
In(y) -3.3227

From slug test data
Max y, 0.085 m H,O
Static y 5.64 m H,C

Feet

1 Distance from static water level to top of casing (TOC) 18.51
Distance from bottom of well to TOC 26

2 Graph change in water level in natural log form [In{yt}] vs. time
3 Screen length (L) 10
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
L', = 30
4 Use Lir,, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C
A= 24

B= 0.5
C= 2

5 Inside radius of well casing (r;) = 1 inch 0.083
Porosity of sand pack (n) n= 0.3

Use corrected r,, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

calculation for cr, = [(re)? + nl(r,)? - roD™®

er = 0.195

Meters
5.64
7.92

3.056
0.101

0.025

0.059

3ofd



Hydraulic Conductlvity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ18 - Slug Out

6 Obtain best fit line by regression for graph of In{yt} vs. Time.
Enter y-intercept (y,) and calculate slope of regression line.
Eqn of regression line: In(y;)= -5.00E-04 t -3.3227

Enter arbitrary time t {t = 1000 seconds)

t= 1000 (time in seconds)
In (yg) = -3.3227
Yo = 0.04 (transformed out of In form)
slope = -0.0005
I (Yie1000} = -3.823
Y100 = 0.022 {transformed out of In form)
7 Distance from water table to impermeabie layer (D} 6.49 1.98
Distance from water table to bottom of casing (H) 7.49 228

If B <= H (confining layer is encountered at or above well bottom), calculate In (rfr,} using this equation:

In{re/ry} = [(1.171n (Hie,)) + G/ (Lin)T"
(from Bouwer and Rice, p. 425}

In (refry) = 2.381

If D > H {impermeable layer is present below well bottom), calculate In (re/ry,) using this equation:
Maximum value for In[(D-H)/r,,] = 6.

In{rJr,y= [{(1.1/In (Hir,)) + (A + B In[D-H]/r,,) / (Lir, )"
(from Bouwer and Rice, p. 425)

In (rfr,) = #NUM!

8 Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= s (In {re/r)) / 2L 1 [1A] O {yo/yy)]

Use corrected r, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 6.911E-07 m/sec
K= 6.911E-05 cm/sec

If D>H then; K= #NUM! misec
K= #NUM! cm/sec

40f4



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ19
Static Water Level below TOC (ft): 2.57
Static Water Level below TOC (m): 0.78
Elapsed Time| Depth Depth Yi In (y;)
(sec) {ft) {m) (m) [ - ]
0 2.9 0.89 0.10 -2.267
120 2.89 0.88 0.10 -2.328
1080 2.87 0.87 0.09 -2.392
2700 2.85 0.87 0.09 -2,461
5220 2.85 0.87 0.09 -2.461
6540 2.82 0.86 0.08 -2.574
8640 2.81 0.86 0.07 -2.615
10500 2.8 0.85 0.07 -2.658
13020 2.8 0.85 0.07 -2.658
15300 28 0.85 0.07 -2.658
90000 2.7 0.82 0.04 -3.228
91620 2.75 0.84 0.05 -2.803
93360 27 0.82 0.04 -3.228

TOC =Top of Casing
y; = distance from static water level to water level at time t

PZ19 Slug-Out.xls
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ19 - Slug Out

Best fit line from graph of In{y,) vs time

Yy =mMX +y,
Where

m = AyfAx

y=In{y;)
x=t

From equation of trendline

AYIAX -0.000007
In(y,) -2.4576
From slug test data
Max y, 0.104 m H;0
Min y, 0.04 m H;O
Staticy 0.78 mH;0
1 Distance from static water level to top of casing (TOC)
Distance from bottom of well to TOC
2 Graph change in water level in natural log form [In{yt)] vs. time
3 Screen length (L)
Distance from well center to filter pack (r,,) = 4.0 inches
Lir, = 15
4 Use L/, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C
A= 2
B= 0.25
c= 1.6
5 Inside radius of well casing (r;) = 1 inch
Porosity of sand pack (n) n= 0.3

Use corrected r,, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

caleulation for cr, = [(r” + nf{r,)? - (re)1]™?

erg =

Foet
257

0.333

0.083

0.195

Meters
0.78
2.13

1.52
0.101

0.025

0.059
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ19 - Slug Out

6 Obtain best fit line by regression for graph of In{yt) vs. Time.
Enter y-intercept (v} and calculate slope of regression line.
Eqgn of regression line: In{y)= -7.00E-06t -2.4576
Enter arbitrary time t {t = 1000 seconds)
t= 1000 (time in seconds)
In {yg) = -2.4576
Yo = 0.09 (transformed out of In form)
slope = 0.0000
IN (Yieqo00) = -2.465
Yi=1000 = 0.085 (transformed out of In form)
7 Distance from water table to impermeabile layer (D) 5.43 1.66
Distance from water table to bottom of casing (H) 4.43 1.35
If D <= H (confining layer is encountered at or above well bottom), calculate In (re/ry) using this equation:
In(refro) = [(1.1/71n (Hir ) + C /(L)
(from Bouwer and Rice, p. 425)
In (rofty) = 1.905
If D > H (impermeabile layer is present below well bottom), calculate In {rr,,) using this equation:
Maximum value for In[(D-H)fr,,] = 6.
In{r/ry) = [(1.17In{H/r,)) + (A + B In[D-H/r,) / {Lir )T
{from Bouwer and Rice, p. 425)
In{r/re} = 1.734
8 Calculate hydraulic conductivity (K)

Units will be m/sec; multiply by 100 for cm/sec

K= [rZ (In {re/ru)) / 2L 1 [14] [IN (vo/ye)]

Use corrected r,, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 1.548E-08 m/sec
K= 1.548E-06 cm/sec

If D>H then: K= 1.410E-08 misec
K= 1.410E-06 cm/sec

40f4



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ20
Static Water Level below TOC (ft): 5.76
Static Water Level below TOC (m): 1.76
Elapsed Time| Depth Depth ¥ In {y)
(sec) (ft) (m) {m) -
0 6.2 1.89 0.13 -2.009
180 5.95 1.81 0.06 -2.849
300 5.91 1.80 0.05 -3.085
420 5.9 1.80 0.04 -3.154
540 5.88 1.79 0.04 -3.308
720 5.85 1.78 0.03 -3.596
3360 5.8 1.77 0.01 -4.407
4980 5.77 1.76 0.00 -5.793
6660 5.8 1.77 0.01 -4.407
9060 5.77 1.76 0.00 -5.793
17760 58 1.77 0.01 -4.407

TOC =Top of Casing
y; = distance from static water level to water level at time t

PZ20 Slug-Out.xls
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ20 - Slug Out

Best fit line from graph of In{y,) vs time
y=MX +Yy,
Where m = Ay/Ax

y=In(y;)
x=t

From equation of trendline
AYIAX -0.0001
In(yg) -3.3677

From slug test data

Max y, 0.134 m H;O
Min v, 0.00 m H,0
Static y 1.76 m H,0
Feet
1 Distance from static water level fo top of casing (TOC) 5.76
Distance from bottom of well to TOC il
2 Graph change in water level in natural log form [In{yt)] vs. time
3 Screen length (L) 5
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
L, = 15
4 Use L/, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C
A= 2
B= 0.25
C= 1.5
5 Inside radius of well casing (r,) = 1 inch 0.083
Porosity of sand pack {n} n= 0.3
Use corrected r,, referred to as cr., if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.
calculation for cr, = [ro)® + nire Y - {r) 12
cr, = 0.195

Meters
1.76
3.35

1.52
0.101

0.025

0.059

3of 4



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ20 - Slug Out

6 Obtain best fit line by regression for graph of In(yt) vs. Time.
Enter y-intercept (vo) and calculate slope of regression line.
Eqn of regressicn line: Infy)= -1.00E-04 t -3.3677

Enter arbitrary time t (t = 1000 seconds)

t= 1000 {time in seconds)
In (yg) = -3.3677
Yo = 0.03 (transformed out of In form})
slope = -0.0001
In (Y=1000} = -3.468
Y1000 = 0.031 (transformed out of In form)
7 Distance from water table to impermeable layer (D) 5.15 1.57
Distance from water table to bottom of casing (H) 5.24 1.60

If D <= H (confining layer is encountered at or above well bottom), calculate In {rs/ry,) using this equation:

Inrfr) = K170 (Hi) + C / (L, )T
{from Bouwer and Rice, p. 425)

In {refry) = 2.004

if D > H (impermeable layer is present below well bottom), calculate In {re/r,) using this equation:
Maximum value for In{{D-H)/r,,,] = 6.

In (r.fr.) = [(1.1/In (H/r,)) + (A + B In[D-HY/r,) / (Lie )T
({from Bouwer and Ricae, p. 425)

In{rjr,)= #NUM!

8 Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= (In {ro/r) 7 2L 1 [14] I (volyl

Use corrected r., refamed to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 2.326E-07 m/sec
K= 2.326E-05 cm/sec

if D>H then: K= #NUM! misec
K= #NUM! cm/sec

4 of 4



Anderson Creek MSW Landfiil, Harnett County, North Carolina

Slug Out Test
PZ-21
Static Water Level below TOC (ft): 9.5
Static Water Level below TOC (m): 2.90
Elapsed Time| Depth Depth Yi In {y)
(sec) (ft) (m) (m) -
0 13.35 4.07 1.17 0.160
300 13.2 4.02 1.13 0.120
660 13.1 3.99 1.10 0.093
900 13.07 3.98 1.09 0.084
2460 12.8 3.90 1.01 0.006
4560 12.65 3.86 0.96 -0.041
7080 12.48 3.80 0.91 -0.096
8040 12.4 3.78 0.88 -0.123
10560 12.2 3.72 0.82 -0.195
12000 12.16 3.71 0.81 -0.210
14520 12 3.66 0.76 -0.272
16680 11.95 364 0.75 -0.202
18120 11.84 3.61 0.71 -0.338
20100 11.75 3.58 0.69 -0.377
21780 11.68 3.56 0.66 -0.409
91500 9.501 2.90 0.00 -8.096
93060 9.501 2.90 0.00 -8.096
94800 9.501 2.90 0.00 -8.096

TOC = Top of Casing
yi = distance from static water level to water level at time t

PZ21 Slug-Out.xis
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-21 - Slug Out

Best fit line from graph of In(y,) vs time

y=mx+y,

Where m = Ay/Ax
y=in(y,)
x=t

From equation of trendline

AY/AX -0.00003
In{yq} 0.1069
From slug test data
Max y, 1.173 m H;0
Min y; 0.0003 m H;0
Static y 2.90 m H,O
Feet
1 Distance from static water leve! to top of casing (TOC) 9.50
Distance from bottom of well to TOC 26
2 Graph change in water level in natural log form [In(yt)] vs. time
3 Screen length {L)} 10
Distance from well center to filter pack (r,,} = 4.0 inches 0.333
Lin, = 30
4 Use L, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C
A= 24
B= 0.5
C= 2
5 Inside radius of well casing {r.) = 1 inch 0.083
Porosity of sand pack (n) n= 0.3
Use corrected r,, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.
caleulation for cr, = [(rc)z + n[(r‘,,,)2 - (rc)z]]1r2
er, = 0.195

Meters
2.90
7.92

3.05
0.11

0.0256

0.0569

40f5



Hydraulic Conductivity Calculations Basad on a Slug Test
Anderson Croak MSW Landfill, Harnett County, North Carclina
PZ-21 - Slug Out

6 Obtain best fit line by regression for graph of In(yt) vs. Time.
Enter y-intercept (v,} and calculate slope of regression line.
Eqn of regression line: In(yJ= -3.00E-05t 0.1069

Enter arbitrary time t (t = 1000 seconds)

t= 1000 (time in seconds)
In (yg} = 0.1069
Yo = 1.11 (transformed out of in form)
slope = 0.0000
In (Y1000} = 0.077
Yi=1000 = 1.080 (transformed out of In form)
7 Distance from water table to imparmeable layer (D) 15.50 4,72
Distance from water table to bottom of casing (H) 16.50 5.03

If D <= H {confining layer is encountered at or above well bottom), calculate In {ro/ty) using this equation:

In{refrgy = [(1.1/In (HRN) + C /(LT
{from Bouwer and Rice, p. 425)

In {rofry) = 2.870

If D > H (impermeable layer is present below well bottom), calculate In (refry) using this equation:
Maximum vaiue for In[(D-H)ir,;] = 6.

In(r/r.)= [(1.171n (Hir,)) + (A + B In[D-HYr,) { (Lir, )
{from Bouwer and Rice, p. 425}

In (rgfry) = #NUM!

8 Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [r2 {In (re/f)) / 2L 1 [14] [In (yofy)

Use corrected r, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 4 998E-08 m/sec
K= 4 998E-06 cm/sec

If D>H then: K= #NUM! misec
K= #NUM! cm/sec

S5of5



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ-22
Static Water Level below TOC (ft): 3.1499
Static Water Level below TOC (m): 0.96
Elapsed Time|[ Depth Depth Vi In {v)
(sec) {ft) {m) (m) -
0 4.9 1.49 0.53 -0.628
14 4.15 1.26 0.30 -1.188
27 3.95 1.20 0.24 -1.411
46 3.94 1.20 0.24 -1.424
66 3.65 1.11 0.15 -1.881
99 3.38 1.03 0.07 -2.657
141 3.3 1.01 0.05 -3.085
191 3.22 0.98 0.02 -3.846
213 3.15 0.96 0.00003 | -10.398

TOC =Top of Casing
¥, = distance from static water level to water level at time t

PZ22 Slug-Out.xs

1of4
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-22 - Slug Out

Best fit line from graph of In(y,) vs time

y=mx+y,

Where m = Ay/Ax
y=In{y;)
x=t

From equation of trendline

AY/AX -0.0319

In{y,) -0.1196

From slug test data

Max y, 0.533 m H,0
Min y 0.00003 m H;0
Static y 0.96 mH0

1 Distance from static water level to top of casing (TOC)
Distance from bottom of well o TOC

2 Graph change in water level in natural log form [In{yt)] vs. time

3 Screen length (L)
Distance from well center 1o filter pack (r,,) = 4.0 inches

Lity = 15

4 Use L/, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C

A= 2
B= 0.25
C= 1.5
5 Inside radius of well casing (r.) = 1 inch
Porosity of sand pack {n} n= 0.3

Use corrected r, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

calculation for cr, = [ref® + n[(r,)? - {ro)A1"2

cre =

Feet
3.15

0.333

0.083

0.195

Meters
0.96
2.74

1.52
0.101

0.025

0.059

Jof4



Hydraulic Conductivity Calculations Based on a Siug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-22 - Slug Out

6 Obtain best fit line by regression for graph of In(yt) vs. Time,
Enter y-intercept (yp) and calculate slope of regression line.
Eqgn of regression line: Infy)= -3.19E-02t -0.1196

Enter arbitrary time t (t = 1000 seconds)

t= 1000 (time in seconds}
In (yp) = -0.1196
Yo = 0.89 (fransformed out of In form)
slope = -0.0319
IN (Yee1000) = -32.020
Yis1000 = 0.000 (transformed out of In form)
7 Distance from water table to impermeable layer (D) 5.85 1.78
Distance from water table to bottom of casing (H) 5.85 1.78

if D <= H (confining layer is encountered at or above well bottom), calculate In (re/ry,) using this equation:

In{refr) = [{1.1 /0 (Hir)) + C 7 {Lr )T
{from Bouwer and Rice, p. 425)

In {ro/ry) = 2067

If D > H (impermeable layer is present below well bottom), calculate In {re/r,) using this equation:
Maximum value for In[{D-H)/r,,] = 6.

In(rfry) = [(1.1/1n (Hir,)) + (A + B In[D-H}/r,) ! {Lir )"
(from Bouwer and Rice, p. 425)

In (rr,) = #NUM!

8 Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [rZ (In {ro/rw)) / 2L 1 [174 [N (yolyl]

Use comrected r, referred to as cr, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 7.656E-05 m/sec
K= 7.656E-03 cm/sec

If D>H then: K= #NUM! misec
K= #NUM! cm/sac
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Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ-25
Static Water Level below TOC (ft): 14.88
Static Water Level below TOC (m): 4.54
Elapsed Time| Depth Depth ¥ In (v
{sec) (ft) (m} | (m) -
0 23.8 7.25 2,72 1.000
46 23.22 7.08 2.54 0.933
81 22.98 7.00 2.47 0.904
151 22.75 6.93 2.40 0.875
176 22.52 6.86 2.33 0.845
253 2217 6.76 2.22 0.798
306 21.95 6.69 2.15 0.768
326 21.87 6.67 213 0.756
1480 18.92 5.77 1.23 0.208
1553 18.77 5.72 1.19 0.170
1680 18.51 5.64 1.11 0.101
1716 18.44 5.62 1.09 0.082
1754 18.42 5.61 1.08 0.076
3982 15.36 4,68 0.15 -1.922
4126 15.32 4,67 0.13 -2.009
4224 15.29 4.66 0.12 -2.080
4349 15.2 463 0.10 -2.328
5545 14.8801 4.54 0.00003 | -10.398
5594 14.9 4.54 0.01 -5.100
5627 14.9 4.54 0.01 -5.100

TOC = Top of Casing
y; = distance from static water level to water level at time t

PZ25 Slug-Out.xls
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-25 - Slug Out

Best fit line from graph of In(y,) vs time
Yy=mxX+Yyy
Where m = Ay/Ax

y=In(y,)
x=t

From equation of trendline
AYIAX -0.0012
In{yg) 1.5104

From slug test data

Max v 2.719 m H,0
Min y, 0.00003 m HzO
Static y 4.54 m H;,0
Feet
1 Distance from static water level to top of casing (TOC) 14.88
Distance from bottom of well to TOC 28
2 Graph change in water level in natural log form [In(yt)] vs. time
3 Screen length (L) 5
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
Lir, = 15
4 Use Lir, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper o determine values for A, B and C
A= 2
B= 0.25
C= 15
5 Inside radius of well casing (r.} = 1 inch 0.083
Porosity of sand pack (n) n= 0.3
Use corrected r, referred to as cr,, if the porosity of sand pack
surrounding the weall is greater than porosity of the aquifer formation.
calculation for er, = Kl + nl(r)? - (r "2
cr, = 0.195

Meters
4.54
8.53

152
0.101

0.025

0.059

4ofb



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-25 - Slug Out

6

Obtain best it line by regression for graph of In(yt) vs. Time,
Enter y-intercept (v} and calculate slope of regression line.
Eqn of regression line: Infy= -1.20E-03t 1.5104

Enter arbitrary time t (t = 1000 seconds)

t= 1000 (time in seconds)
In (yg) = 1.5104
Yo= 4.53 (transformed out of In form)
slope = -0.0012
In (Yi=1000) = 0.310
Y1000 = 1.364 {transformed out of In form)
Distance from water table to impermeabile layer (D} 13.12 4.00
Distance from water table to bottom of casing (H) 13.12 4.00

If D <= H {confining layer is encountered at or above well bottom), calculate In {rfry,) using this equation:

In(re/r) = [1.171n {Hir,)) + C 7 (U
{from Bouwer and Rice, p. 425)

In (rofr} = 2.504

if D > H (impermeable layer is present below well bottom), calculate In (rJr,) using this equation:
Maximum value for In[(D-H)/r,,] = 6.

In(rfr,} = [{1.17/In {Hir,))+ (A + B In[D-H]ir,} / (Lir, )T
{from Bouwer and Rice, p. 425)

In (ffry) = #NUM!

Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [rs (In (re/ru)) / 2L 1 [14] I (yolyy)]

Use corrected r,, referred to as or,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 3.489E-06 m/sec
K= 3.489E-04 cm/sec

If D>H then: K= #NUM! misec
K= #NUM! cm/sec

5¢f5



Anderson Creek MSW Landfill, Harnett County, North Carolina

Slug Out Test
PZ-27

Static Water Level below TOC (ft):

25.9
Static Water Level below TOC (m): 7.89
Elapsed Time| Depth Depth i In {v)
(sec) (ft) (m) {m) -
0 26.25 8.00 0.107 -2.238
50 26.2 7.99 0.091 -2.392
107 26.18 7.98 0.085 -2.461

TOC = Top of Casing
y, = distance from static water level to water level at time t

PZ27 Slug-Out.xls
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-27 - Slug Out

Best fit line from graph of In{y,) vs time

y=mx+yp

Where m = Ay/Ax
y=In(y))
x=t

From equation of trendline

AY/AX -0.0021
Infyg) -2.2556
From slug test data
Max y; 0.107 m H,O
Min y, 0.09 mHO
Staticy 7.89 m HO
Feet
1 Distance from static water level to top of casing (TOC) 25.90
Distance from bottom of well to TOC 27
2 Graph change in water level in naiural log form [In{yt)] vs. ime
3 Screen length (L) 10
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
Lir, = 30
4 Use Lr,, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper o determine values for A, B and C
A= 2.4
B= 0.5
C= 2
5 Inside radius of well casing (r;) = 1 inch 0.083
Porosity of sand pack (n) n= 0.3
Use comrected r,, referred to as cr, if the porosity of sand pack
surmounding the well is greater than porosity of the aquifer formation.
calculation for cr, = Ko + ni(r.) - (o™
cr, = 0.195

Metors
7.89
8.23

3.06
0.101

0.025

0.059

Jofd



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creok MSW Landfill, Harmett County, North Carolina
PZ-27 - Slug Out

] Obtain best fit line by regression for graph of In(yt) vs. Time.
Enter y-intercept (v) and calculate slope of regression line.
Eqgn of regression line: In(y,)= -2.10E-03 t -2.2556

Enter arbitrary time t (t = 1000 seconds)}

t= 1000 {time in seconds)
In (yp) = -2.2556
Yo= 0.10 (transformed out of In form)
slope = -0.0021
IN {Yee1000) = -4.356
Yi=1000 = 0.013 (transformed out of In form)
7 Distance from water table to impermeable layer (D) 1.10 0.34
Distance from water table to bottom of casing (H) 1.10 0.34

If D <= H {confining layer is encountered at or above well bottom), calculate In (re/ry) using this equation:

In(rdry) = [(1.17In (Hir,) + C /(L)
{from Bouwer and Rice, p. 425)

In{rfr,,) = 1.013

If D > H (impermeable layer is present below well bottom), calculate In (re/ry) using this equation:
Maximum value for In[(D-H)/r,,] = 6.

In (rr) = [{(1.1/In (Hir)) + (A + B In[D-H}ir,} / (Lir )]
({from Bouwer and Rice, p. 425)

In{rjr,)= #NUM!

8 Calculate hydraulic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [r? {In (r/r)) / 2L 1 [14] In (yolyl

Use corrected r,, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 1.235E-06 misec
K= 1.235E-04 cm/sec

If D>H then: K= #NUM! mi/sec
K= #NUM! ecmisec

dof4



Anderson Creek MSW Landfill, Harnett County, North Carolina

Stug Out Test
PZ-28
Static Water Level below TOC (ft): 33
Static Water Level below TOC (m): 10.06
Elapsed Time| Depth Depth Yi In (v,
(sec) {ft) (m) (m) -
0 34.55 10.53 0.472 -0.750
36 34.52 10.52 0.463 -0.769
66 4.5 10.52 0.457 -0.783

TOC =Top of Casing
y; = distance from static water level to water level at time t

PZ28 Slug-Out.xls
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Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-28 - Slug Out

Best fit line from graph of in{y,) vs time

YSMX +y,

Where m = Ay/Ax
y=In(y,)
x=t

From equation of trendline

AY/AX -0.0005
In(yy) -0.7503
From slug test data
Max y, 0.472 m H,0O
Min i 0.457 m Hzo
Static y 10.06 m H;0O
Feet
1 Distance from static water levet to top of casing (TOC) 33.00
Distance from bottom of well to TOC 40
2 Graph change in water level in natural log form [In(yt}] vs. time
3 Screen length (L) 5
Distance from well center to filter pack (r,,) = 4.0 inches 0.333
Lir, = 15
4 Use L/r,, value and coefficient relationship curves from Fig. 3 on p. 426 in
Bouwer and Rice paper to determine values for A, B and C
A= 2
B= 0.25
C= 1.5
5 Inside radius of well casing {r;) = 1 inch 0.083
Porosity of sand pack (n) n= 0.3
Use corrected r, referred to as cr., if the porosity of sand pack
surrounding the welt is greater than porosity of the aquifer formation.
caleulation for cr, = Ko + nlira)® - )12
or, = 0.195

Meters
10.06
12.19

1.52
0.101

0.025

0.052

3of4



Hydraulic Conductivity Calculations Based on a Slug Test
Anderson Creek MSW Landfill, Harnett County, North Carolina
PZ-28 - Slug Out

6

Obtain best fit line by regression for graph of In(yt} vs. Time.
Enter y-intercept (y,} and calculate slope of regression line.
Eqn of regression line: In{y;)= -5.00E-04t -0.7503

Enter arbitrary time t (¢t = 1000 seconds)

t= 1000 (time in seconds)
In (yo} = -0.7503
Yo = 0.47 (transformed out of In form)
slope = -0.0005
IN {Yie1000) = -1.250
Yoo = 0.286 (transformed out of In form)
Distance from water table to impermeable layer {D) 7.00 2.13
Distance from water table to bottom of casing (H) 7.00 213

If D <= H (confining layer is encountered at or above well bottom), calcuate In (r./r,,) using this equation:

In{roffy) = [(1.171In (Hr)) + C /(LT
(from Bouwer and Rice, p. 425)

In (rg/ry) = 2.169

If D > H (impermeable layer is present below wall bottom), calculate In {r./r,,) using this equation:
Maximum value for In[(D-H)/r,,] = 6.

I (rfr,) = [(1.1/In (H/r,)) + (A + B In[D-HYIr,) / (Lir,)T"
{from Bouwer and Rice, p. 425)

In{r.fr,)= #NUM!

Calculate hydraufic conductivity (K)
Units will be m/sec; multiply by 100 for cm/sec

K= [r (In (rg/ru)) / 2L 1 [14] In (yoly)

Use corrected r, referred to as cr,, if the porosity of sand pack
surrounding the well is greater than porosity of the aquifer formation.

If D<=H then: K= 1.259E-06 m/sec
K= 1.259E-04 cmi/sec

If D>H then: K= #NUM! misec
K= #NUM! cmisec

4cof4
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7.5.4 Bouwer and Rice Slug-Test Method

A very useful slug-test method was developed by H. Bouwer (Bouwer & Rice
1976; Bouwer 1989). This test can be performed on open boreholes or screened
wells. The wells can be fully or partially penetrating. Although the test was
originally developed for unconfined aquifers, it can be used in confined aquifers if
the top of the well screen is some distance below the bottom of the confining layer.
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¥ Water table

FIGURE 7,24 Geometry and symbols for a slug test on a partially penetrating screened well
in an unconfined aquifer with a gravel pack around the screen. Source: Herman Bouwer,
Ground Water 27 (1989): 304--309. Used with permission. @ 1989, Ground Water Publish-
ing Company.

The geometry of the borehole for the Bouwer and Rice slug test is shown
in Figure 7.24. In this diagram the parameter r, is the radius of the well casing in
which the water level is rising and R is the radius of the gravel pack or developed
area around the well screen.

The Bouwer and Rice equation is:

_ rAn(R/R) 1 (H)
K=", 1"\g (7-86)

where

K is hydraunlic conductivity (L/T; ft/day, m/day, or cm/sec)

r. is the radius of the well casing (L; ft, m, or cm)

R is the radius of the gravel envelope (L; ft, m, or ¢m)

R, is the effective radial distance over which head is dissipated (L; ft,

m, or ¢m) (This is also the distance away from the well over
which the average value of X is being measured.)

L, is the length of the screen or open section of the well through which
water can enter (L; ft, m, or cm)



ERFECT OF PARTIAL PENETRATION OF WELLS e

H, is the drawdown at time ¢ = o (L; ft, m, OF cm)
H, is the drawdown al timet =1 @L; ft, m, or cm)
¢ is the time since H = H, (T; day ot 8)

The effective distance over which the induced head is dissipated, R,. 18
also the distance away from the well that the average value of K is being
measured. However, there is no way 10 know what the value of R isfora given
well. Bouwer (Bouwer & Rice 1976; Bouwer 1989) has presentcd a method O
estimating the dimensionless ratio In(RJR) found in Equation 7-86.

If L, is less than h, the saturated thickness of the aquifer, then

. T )
ng = Xm(wk) * LJR a-87

L,is equal to h, then

Ro( A, ST
Wy~ ‘m(wm - LJRl a-%8)

where A, B and C are dimensionless pumbers that can be found from Figure 7.25,
where they are plotted as @ function of L/R-

The value of H,as2 function of £ is plotted on semilogarithmic paper, with
H, on the Jogarithmic axis. The data pairs will £all on a straight Jine from 8

1 5 10 500 1000 5000

LeP

FIGURE 7.25 Dimensioniess patameters A, B, and C plotted as 2 function of L/R. These
parameters are used in the determination of In(RJR) in Equations 787 and 788, Source:
Herman Bouwer, Ground Water 27 (1989 304~309. Used with permission. © 1989,
Ground Water publishing Company-
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osf T T T T T T ]

0.1

H, in meters

0.01
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FIGURE 7.26 Head in a borehole as a function of time. Note that the data form on a straight
line during the early part of the test but eventually deviate from the straight line. Source:
Herman Bouwer, Ground Water 27 (1989): 304—309. Used with permission. © 1989,
Ground Water Publishing Company.

values of time and large values of head. As the head dissipates and the time
increases, the points may not follow the straight line. A plot of H, versus time is
shown in Figure 7.26.

The value of (1/)In(H/H,) may be obtained from a figure such as Figure
7.26. Two points are picked on the straight-line portion of the graph. Although
Equation 7-86 calls for Hy and H,, we can use any two points on the graph. At one
point we have values H,; and ¢, and at the other point we have H, and . Under
these conditions (1/)In(Hy/H,) = (1t; — t;))In(H/H,).

In some cases the plot of head versus time will yield a curve with two
straight-line segments. This case is illustrated in Figure 7.27. Such a situation
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Log H,

Log Hy

0 !

FIGURE 7.27 Head in a borehole as a function of time where two straight-line segments are
formed during the early part of the test but eventually deviate from the straight line. Source:
Herman Bouwer, Ground Water 27 (1989): 304-309. Used with permission. © 1989,
Ground Water Publishing Company.

occurs when the water in the gravel pack drains rapidly into the well. Once the
water level in the gravel pack equals the water level in the well, then the second
straight-line segment forms. This reflects the hydraulic conductivity of the undis-
turbed aquifer. If a double straight line forms, the second segment should be used
to find (1/f)In(H/H,). If the water level in the well is not lowered to the level of the
gravel pack or if the gravel pack is so permeable that it will drain at the same rate
that the water level is lowered, then the double straight-line effect should not
develop.

The Bouwer and Rice slug test was developed as a bail-down test; that is,
the water level is lowered by bailing or pumping so that water flows from the
aquifer into the well. The method can also be used when water is added to the well
and heads in the casing fall, provided that the static water level is above the well
screen or open borehole. If this is not the case, then water would drain from the
well into the vadose zone as well as the saturated aquifer. This would result in an
overestimate of the permeability of the saturated aquifer.

Some studies have been performed that compared results of slug-test data
analyzed by two or more methods. In one study in highly permeable sands (Fetter
1985), comparable results were obtained by using either the Bouwer and Rice
method (Bouwer & Rice 1976) or the Hvorslev method (Hvorslev 1951). Another
study, performed on a fractured glacial till (Herzog & Morse 1984), compared the
results of the Cooper-Bredehoeft-Papadopulos method (Cooper, Bredehoeft, &




256

GROUND-WATER FLOW TO WELLS

Papadopulos 1967; Papadopulos, Bredehoeft, & Cooper 1973) and the Nguyen
and Pinder method (Nguyen & Pinder 1984) and found both methods yielded
similar results. Methods may vary in the type of wells for which they are ap-
plicable and the length of time over which the data may need to be collected.

7.6

ESTIMATING AQUIFER TRANSMISSIVITY
FROM SPECIFIC CAPACITY DATA

There is a large body of data on the specific capacity of water wells. Aquifer tests
are usually not performed when production wells are installed. However, the well
is normally test pumped for at least a few hours and the yield and maximnm
drawdown are recorded. The yield of the well divided by the drawdown is called
the specific capacity. Typical units are ft*/day/ft of drawdown or m¥day/m of
drawdown.

Theis (1963) proposed a way of estimating the transmissivity of an aquifer
from the specific capacity of a well. For a confined aquifer, one can rearrange
Equation 7-50 to yield:

9o 23 225Tt
T o-BHam B A -5

where

Q/(hy — h) is the specific capacity of the well (L¥T; ft*/day/ft or
m?/day/m)

t is the period of pumping (T; day)

r is the radius of the pumping well (Z; ft or m)

T is aquifer transmissivity (L*T; ft*>/day or m*/day)

hY is aquifer storativity (dimensionless)

Notice that T appears in both the arithmetic and the logarithmic portions
of Equation 7—89. In order to solve this equation for T when Q/(h, — k) is known,
we must make an initial guess of the value of 7, substitute it into the equation, and
solve for Ql(ho h). The value of T is then adjusted until the calculated value of
Ql(hy — h) is reasonably close to the measured value,

This procedure has two flaws, First, we must estimate a value for S. This
means that the estimate of T is based on an estimate of S—a somewhat dubious
situation. Second, the assumption is made that the well is 100% efficient. In the
real world in which the specific capacity is measured, the well will not be 100%
efficient; that is, drawdown within the well will be greater than the drawdown in
the aquifer just outside the well. This is due to turbulent friction losses as the
water passes into the well.

Bradbury and Rothschild (1985) developed a computer program to esti-
mate T from specificcapacity data. They utilized a method of correcting the





