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1.0 PROJECT INFORMATION

The existing 286-acre White Oak Municipal Solid Waste (MSW) Landfill facility is located in
Haywood County, North Carolina, approximately 12 miles north of Waynesville at the Fines Creek
Exit (Exit 15) off of Interstate 40 (Figure 1). The landfill is owned and operated by Haywood
County. Currently, Phase 1 and 2 cell areas have been developed. Haywood County now plans to
develop the Phase 3 and 4 cell area. The existing and proposed waste cell layout is provided on
Figure 3. .

The landfill development is being implemented in phases as new solid waste cells are needed. This
Design Hydrogeologic Report (DHR) addresses the geological and geotechnical investigation
required for the construction permitting process. The investigation was performed in accordance
with the applicable North Carolina Rules for Solid Waste Management (15A NCAC 13B .1623
(b)). Data from previously performed investigations are compiled into this report, as is relevant to
the Phase 4 area. The previous investigations include the following:

e Project Design Manual, White Oak Sanitary Landfill, Tribble & Richardson, Inc, dated March
1992.

e Permit Renewal, Landfill Expansion, Design Hydrogeologic Report, White Oak Sanitary
Landfill, Steffen, Robertson, and Kirsten, Inc. Project Number 83507, dated September, 1997.

e Permit Renewal, Landfill Expansion, Design Hydrogeologic Report (REV 1), White Oak
Sanitary Landfill, Steffen, Robertson, and Kirsten, Inc. Project Number 83507, dated July,
1998.

e Site Hydrogeologic Report, White Oak Subtitle D Landfill, Municipal Engineering Project
Number G98010.5, dated February 8, 2000.

-000-
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2.0 FIELD INVESTIGATION

The field investigation of the Phase 3 and 4 areas was conducted during July 2007 and February
2008. Taken together, the investigation of the Phase 3 and 4 areas has included;

performing soil test borings and rock coring;

installing permanent groundwater monitoring wells and temporary piezometers;
measuring water levels;

performing hydraulic testing on piezometers;

performing soil laboratory testing;

performing settlement and slope stability evaluations; and

evaluating location restrictions as outlined in the applicable solid waste regulations.

A discussion of the investigative methodologies used in the site evaluation is provided below. The
field activities reported below were performed under the direction of a North Carolina-licensed
geologist or engineer. A North Carolina-licensed driller performed the borings, piezometer
installation, and monitoring well installation. The boring locations/piezometers were surveyed for
horizontal and vertical control, by McGill Associates, Inc. of Asheville, North Carolina, after
completion of the drilling activities. '

2.1 TEST BORING AND SOIL SAMPLING

The North Carolina Department of Environment and Natural Resources (DENR) requires that
Design Hydrogeologic Studies include the performance of one boring per acre of permitted cell
area, and on the area within 150 feet downgradient of the cells. The area of Phases 3 and 4,
including the area downgradient of the cells, is approximately 19.9 acres. Including previous
phases of work and this project, 26 borings have been performed in the Phase 3 and 4 areas, which
include 24 piezometers/wells. Eight of the borings were pre-existing and 18 new borings were
performed during this phase of work.

The new soil test boring locations and depths were selected to comply with the applicable
NCDENR rules and were performed in general accordance with ASTM D 1586. Soil samples were
obtained from the soil test borings at 2.5-foot intervals within the upper ten feet below the ground
surface, and at five-foot intervals deeper than ten feet below the ground surface. Drilling
techniques consisted of hollow-stem augering and rock coring. Refer to Appendix A for discussion
of the various drilling techniques used.

Soil test boring logs were produced in the field by a geologist (Appendix B). The soil descriptions
on the field logs were based on visual examination and grain-size estimations in accordance with
the Unified Soil Classification System (USCS). Upon completion of laboratory grain-size and
Atterberg Limit analyses, the preliminary field classifications were adjusted accordingly on the
final boring logs. The final boring log records are included in Appendix C.

2.2 GROUNDWATER INVESTIGATION

Nineteen piezometers were installed to monitor water table elevations and further characterize the
study area hydrogeology. The piezometers supplement the five monitoring wells installed by

2-1
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others during previous phases of work in the Phase 3 and 4 areas. Piezometer installation records
are included with the boring logs in Appendix C, and field installation procedures are described in
Appendix D. Survey information for the piezometers and monitoring wells is presented on Table
1, and well/piezometer construction details are summarized on Table 2.

Groundwater elevations were measured in the new piezometers at the time of boring and after 24
hours. Measurements were taken in the piezometers and monitoring wells during the period from
September 2007 to February 2008 to determine the seasonal groundwater trends. The historical
water level data is included on Table 3, which includes available water level information from the
monitoring wells from June 1998 to April 2007. Historical precipitation data for the Haywood
County region is included in Appendix E.

Field permeability (slug) tests were performed in six piezometers in the study area to measure the
in situ hydraulic conductivity of different units of the water table aquifer. Slug test field
procedures and data plots are presented in Appendix F and a summary of the results are presented
on Table 4.

The piezometers are intended only for investigation use, were not constructed as permanent
monitoring wells, and will not be part of the permanent groundwater monitoring system. Prior to
construction activities, the piezometers will be abandoned in accordance with 15A NCAC 2C, Rule
.0113(a)(2) by drilling them out and filling the resulting boreholes with a grout mixture.

23 LABORATORY TESTING

Laboratory tests were conducted to confirm the field classifications and quantify pertinent
engineering soil properties. Soil samples were collected using split-spoon samplers, Shelby tubes
(undisturbed), and from the auger cuttings (bulk samples). The laboratory tests were performed in
general accordance with applicable ASTM specifications, where available. Brief descriptions of
the test procedures are included in Appendix G. Soil laboratory testing results are included in
Appendix H and are summarized on Tables 5 and 6, which include laboratory results from tests
performed during this phase of work.

24 FRACTURE TRACE ANALYSIS

The fracture trace analysis consisted of evaluating exposed rock outcrops and topographic fracture
traces and lineaments as discussed below. The data was included in the Site Hydrogeologic Report,
White Oak Subtitle D Landfill, Municipal Engineering Project Number G98010.5, dated F ebruary
8, 2000.

Exposed Rock Outcrops: Using a Brunton compass, the orientations of exposed bedrock fractures
(open joints, open foliation, open bedding planes) were measured. The field measurements were
plotted on a Schmidt lower hemisphere equal-area stereonet and Rose diagrams.

Topographic Fracture Traces and Lineaments: Regionally, pronounced depressions typically
develop along zones of weakness in the bedrock where fractures induce preferential weathering.
This preferential weathering along the bedrock fractures is ultimately expressed topographically as
linear valleys. The trend of fracture traces and lineaments greater than 1,000 feet in length within a
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I-mile radius of the site were measured from topographic maps and plotted as data on Rose
diagrams.

2.5 FIELD RECONNAISSANCE
The study area was traversed to map rock outcrops and surface drainage features. The information
obtained was integrated with the geologic information already collected at the site during previous

phases of work. Bedrock fracture orientations were measured from the rock outcrops as part of the
fracture trace analysis.

-000-
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3.0 RESULTS OF INVESTIGATION

3.1 REGIONAL GEOLOGY

The subject site is located within the Blue Ridge Belt (Figure 2). The crystalline rocks of the Blue
Ridge occur in generally northeast-southwest trending geologic belts in the Carolinas and Virginia.
Precambrian-age (Proterozoic) basement complexes of metamorphosed igneous and sedimentary
rocks underlie the region (Hadley and Goldsmith, 1963; Horton and Zullo, 1991). The site is
underlain by the Middle to Late Proterozoic-aged Spring Creek Granitoid Gneiss, which are
metamorphosed-igneous rocks. The multiple metamorphic deformations of the igneous rocks have
resulted in biotite granitic gneiss interlayered with biotite granodiorite gneiss, tonalitic gneiss,
quartz monzodiorite gneiss, amphibolite, biotite gneiss, and biotite schist (Carter and Weiner,
1999). Late Proterozoic-aged Great Smoky Group has been mapped southeast of the facility
boundary, which are metamorphosed-sedimentary rocks. The multiple metamorphic deformations
of the sedimentary rocks have resulted in metagraywache, with lesser amounts of locally
interbedded kyanite-garnet-mica schist, garnet-mica schist, and calc-silicate granofels (Carter and
Weiner, 1999). In the vicinity of the site, bedding and foliation generally strike northeast-
southwest and dips moderately to the southeast. Structurally, the contact between the Spring Creek
Granitoid Gneiss and the Great Smoky Graywacke is mapped as a thrust fault in which the Great
Smokey formation overlies the Spring Creek formation (Carter and Weiner, 1999).

Holocene and younger age faults were not indicated on site or within 200 feet of the site from the
literature review or from the field reconnaissance.

The typical residual soil profile consists of clayey soils near the surface, where soil weathering is
more advanced, underlain by sandy silts and silty sands. Residual soil zones develop by the ir situ
chemical weathering of bedrock, and are commonly referred to as “saprolite.” Saprolite usually
consists of silt with lessor amounts of sand, clay, and large rock fragments. The thickness of the
saprolite in the Piedmont ranges from a few feet to more than 100 feet. The boundary between soil
and rock is not sharply defined.

A transitional zone of partially weathered rock is normally found overlying the parent bedrock.
Partially weathered rock is defined, for engineering purposes, as residual material with standard
penetration resistance in excess of 100 blows per foot (bpf). Fractures, joints, and the presence of
less resistant rock types facilitate weathering. Consequently, the profile of the partially weathered
rock and hard rock is quite irregular and erratic, even over short horizontal distances. Also, it is not
unusual to find lenses and boulders of hard rock and zones of partially weathered rock within the
soil mantle, well above the general bedrock level. Often during construction, this material can be
excavated using conventional earth moving equipment.

3.2 REGIONAL HYDROGEOLOGY

The uppermost groundwater in the Blue Ridge in the vicinity of the site usually occurs as
unconfined, water table aquifers in three primary geologic zones: 1) residual soil; 2) partially
weathered rock; and 3) fractured bedrock. These zones are typically interconnected through open
fractures and pore spaces. The configuration of the water table generally resembles the local

topography.
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In the residual soil and partially weathered rock zone, groundwater is stored within the pore spaces
and is released to the underlying bedrock through gravity drainage. Groundwater within the
bedrock zones occurs primarily in fracture voids. Generally, fractures within the bedrock are very
small but may extend to several hundred feet.

Infiltration of precipitation to recharge the water table aquifer is primarily affected by rainfall
intensity and duration, pre-existing soil moisture conditions, temperature (evaporation), and plant
uptake (transpiration). Seasonal high-water tables are typically observed during the late winter and
early spring months of the year when maximum infiltration efficiency occurs due to lower
temperatures and less plant uptake (i.e., many plants are dormant). Seasonal low-water tables are
typically observed during the summer and fall months when minimum infiltration efficiency occurs
due to higher temperatures and greater plant uptake of water.

3.3 STUDY AREA PHYSIOGRAPHY AND TOPOGRAPHY

The landfill is located in Haywood County, North Carolina, as shown in Figure 1. The Phase 3 and
4 areas are located to the north and west of existing Phases 1 and 2.

Topographically, the Phase 3 and 4 areas consist of a hill with radial topography in Phase 4, and a
north-northeast trending drainage ravine in Phase 3. The upland portion of the hill in Phase 4 has
been used as borrow soils for landfill activities is relatively flat. A portion of the drainage ravine in
Phase 3 has been used as a temporary surface water sediment pond. The highest elevation in the
proposed cell area is approximately 2620 feet above mean sea level (MSL) in the westem portion
of Phase 4, and the lowest elevation is approximately 2488 feet MSL in the northern portion of
Phase 3 along the drainage ravine. The relief across Phases 3 and 4 is approximately 132 feet.
Steep topography on the hillsides and side slopes of the ravines are common in Phases 3 and 4.

The surface drainage is radial around the upland portion of Phase 4 and converges towards the
north-northeast trending ravine in Phase 3 and the northwest trending ravine south of Phase 4.
These drainage ravines ultimately converge with the Pigeon River at the facility’s northern
property boundary. A topographic map/site plan is provided as Figure 3.

34 STUDY AREA SUBSURFACE CONDITIONS

Twenty-six borings (twenty-three soil test borings and three auger borings) have been performed in
the Phase 3 and 4 areas, and rock coring was performed at four of these locations. The geologic
conditions encountered while drilling were often variable with boulders and seams of partially
weathered rock occurring throughout the subsurface soil overburden profile. In general, three zones
were encountered: 1) the residual soils from weathered gneiss, 2) the partially weathered rock, 3)
the fractured gneiss bedrock. Subsurface geology at the site is shown on two cross sections
designated A-A', and B-B' (Figure 4). The subsurface conditions encountered in the Phase 3 and 4
areas are generally consistent with previous evaluations at the site (Section 1.0). A description of
the subsurface materials encountered is provided below.
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3.4.1 Geologic Unit Description
3.4.1.1 Residual Soil

Residual soils are the result of in-place weathering of gneiss bedrock. The residual soil profile
below the topsoil consists of two identifiable components based on the USCS.

The upper soil component consists of brown and gray, sandy clayey silt and sandy silty clay and
was encountered in four soil test borings in the Phase 3 and 4 areas. Where encountered, the
thickness of this component varies, and generally ranging from 2.5 to 13.5 feet below ground
surface, with an average thickness of 5.5 feet. USCS classifications of these soils are ML-CL, ML,
and MH. Standard penetration resistance values (N-values) range from 4 to 19 with an average
value of 10, indicating a stiff average consistency.

The upper soil component grades with depth into a coarser grained, less plastic, gray and brown
micaceous, sandy silt and silty sand which extends to the depth of the partially weathered rock
and/or auger refusal. Where encountered, the thickness of this component ranges from 3 to greater
than 98 feet, with an average thickness of 49.3 feet. USCS classifications of these soils are ML and
SM. N-values range from 3 to 91 with an average of 27, indicating a very firm average
consistency.

Float rock (small boulders) was present in some locations at the ground surface and within the
residual soil zone above the partially weathered rock level.

3.4.1.2 Partially Weathered Rock

The transition between soil and rock at the site is irregular and consists of partially weathered rock
overlying the parent bedrock. Where encountered, this zone ranges in thickness from 0.5 to 12.5
feet in the Phase 3 and 4 areas.

A map of the approximate bedrock surface (auger refusal) is shown as Figure 5. Auger refusal
depths may represent competent bedrock or possibly boulders of hard rock within the residual soil
and partially weathered rock units. The depth to auger refusal can vary even over short horizontal
distances due to boulders, fractures, joints, and the presence of less resistant rock types. Therefore,
the actual depth to continuous bedrock will vary somewhat from that presented on Figure 5 and
may actually be deeper than indicated.

3.4.1.3 Fractured Bedrock

Bedrock coring has been performed at four different locations for a total of 76.4 feet in the Phase 3
and 4 areas. The upper bedrock profile consists of well-foliated, moderately weathered to fresh,
quartz-biotite-feldspar gneiss, which is part of the Spring Creek Granitoid Gneiss Formation. The
bedrock core had generally “good” recovery (range of 42 to 100 percent; average of 88 percent)
and “good” RQD (range of 25 to 100 percent; average of 76 percent). In general, the bedrock
becomes more competent with depth.

33
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3.4.2 Fracture Trace Analysis

A fracture trace analysis was performed and reported along with the data plots as part of Site
Hydrogeologic Report, White Oak Subtitle D Landfill, Municipal Engineering Project Number
(G98010.5, dated February 8, 2000. A summary of the fracture trace analysis is provided below.

The trend of topographic fracture traces and lineaments within one mile of the site were measured
from the Cove Creek Gap and Fines Creek USGS topographic maps. Two primary trends were
observed: N5°-25°W and N35°-45°W. Two secondary trends were observed: N5°-30°E and N75°-
85°E.

The primary foliation trends are N5°-20°W and N9°-20°E. The primary joint trends are N20°-
40°W and N10°-20°E.

Results of the fracture trace analysis indicate that from local lineament trends, and bedrock joint
and foliation orientations that the prevailing fracture trends are northwest. The primary north-
northeast lineament trend was observed in the bedrock foliation pattern. The primary northwest
lineament trend was observed in the bedrock joint pattern.

3.4.3 Laboratory Testing Results
A list of the soil laboratory tests performed in the Phase 3 and 4 areas is provided in the table below.

The laboratory test results are summarized in Tables 5 and 6. Laboratory data sheets are in Appendix
H.

SAMPLE ANALYSES SPLIT SPOON SHELBY TUBE REMOLDED BAG

SAMPLES TESTED | SAMPLES TESTED SAMPLES TESTED
Grain-Size Analysis 10 8 3
Natural Moisture Content 10 8 -
Atterberg Limits 10 8 3
Total Porosity 10 8 -
Effective Porosity 10 8 -
In Situ Saturated permeability* - 8 -
Triaxial Shear - 1 -
Consolidation - 1 -
Standard Proctor - - 3
Remolded permeability - - 3

* Hydraulic Conductivity

Ten split-spoon samples, eight undisturbed Shelby Tube samples, and three bulk samples were
collected and tested in the laboratory to measure natural soil conditions in the Phase 3 and 4 areas.

Testing results of the sample collected from the upper residual soil component consisted of:

* Natural moisture content values ranging from 20.2 to 35.4 percent;

with Liquid Limits (LL) values ranging from 52 to 59;

Plasticity Index (PI) values ranging from 13 to 18;

Average gravel, sand, silt, and clay contents of 0.1, 38.7, 44.6, and 16.6 percent, respectively;
In-situ hydraulic conductivity values ranging from 1.1 x 10™ to 2.6 x 10 cm/sec;
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e Total porosity values ranging from 47.9 to 52.5 percent;

¢ Effective porosity values ranging from 3.5 to 21.0 percent;

e Standard Proctor results with optimum moisture contents of 23.8 and 25.7 percent and
maximum dry densities (MDD) of 94.7 and 94.3 pcf; and

¢ Remolded hydraulic conductivity values of 4.8 x 107 and 8.8 x 10® cm/sec (at 7.2 and 5.4
percent wet of optimum and 95.1 and 95.0 percent of the MDD).

Testing results of the samples collected from the deeper residual soil component consisted of:

Natural moisture content values ranging from 14.4 to 31.6 percent;

LL values ranging from 34 to 55;

PI values ranging from 4 to 13;

Average gravel, sand, silt, and clay contents of 4.7, 54.8, 33.0, and 7.5 percent, respectively;

In-situ hydraulic conductivity values ranging from 2.4 x 10° to 2.2 x 10 cm/sec;

Total porosity values ranging from 39.4 to 52.5 percent;

Effective porosity values ranging from 10.5 to 32.0 percent;

Triaxial testing of an in-situ sample indicated total and effective cohesive strength (C) of 0.063

and 0.064 kips per square foot (ksf), respectively, and a total and effective Phi (¢) angle of

18.80 and 36.73 degrees, respectively;

e Consolidation testing of an in-situ sample indicated a preconsolidation pressure (P,) of 8.06
ksf, a virgin slope (c;) 0of 0.12, and a void ratio (e,) of 0.760;

e A Standard Proctor result with an optimum moisture content of 22.4 percent and a MDD of
97.9 pef; and

e A remolded hydraulic conductivity value of 2.9 x 107 (at 5.6 percent wet of optimum and 95.0
percent of the MDD).

Testing results of the sample collected from the partially weathered rock component consisted of:
Natural moisture content values of 12.6 and 13.7 percent;

LL values of 29 and 30;

PI values of 3 to 8;

Average gravel, sand, silt, and clay contents of 1.1, 64.8, 29.3, and 4.8 percent, respectively;
Total porosity values of 49.0 and 49.5 percent; and

Effective porosity values of 23.5 and 30.5 percent.

35 STUDY AREA HYDROGEOLOGY

Nineteen piezometers and five monitoring wells have been installed in, or close to, the Phase 3 and
4 areas. Groundwater is present above the bedrock surface in the lower elevation areas, but at or
below the bedrock surface in higher elevation areas. The water-table aquifer comsists of the
residual soil, partially weathered rock, and fractured bedrock. These three units are hydraulically
connected and thus comprise a single unconfined aquifer, although recharge rates, flow rates and
storativity differ between the units based on the unique geologic conditions of each zone. The
generalized configuration of the water table surface is a subdued replica of the ground surface.
Generally, shallow groundwater flows to the north towards the Pigeon River. There is also a
southwestward component of flow on the southern side of Phase 3. The hydrogeologic conditions
encountered in the Phase 3 and 4 areas are generally consistent with the conditions encountered
during previous phases of work at the landfill. A description of the hydrogeologic conditions in the
study area is provided below.
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3.5.1 Piezometer and Monitoring Wells

The piezometers and monitoring wells are set to intersect the groundwater in the deep residuum,
partially weathered rock, or bedrock as indicated on Table 2. Piezometer and monitoring well
installation diagrams are included in Appendix C and installation procedures are included in
Appendix D.

3.5.2 Groundwater Elevations
3.5.2.1 Seasonal High Groundwater Elevations

Historical NOAA monthly precipitation data were obtained from Division 1, North Carolina. The
data are summarized seasonally such that January-March represents winter, April-June represents
spring, July-September represents summer, and October-December represents fall.

Historically in the Haywood County region, summer months will experience the most precipitation.
However, the effects of evapotranspiration offset the contribution of this precipitation to recharge
of the uppermost aquifer. Significant precipitation also occurs in the spring and winter months
when evapotranspiration is limited. Because of these natural trends, the amount of groundwater
recharge, and subsequent increase in water table level is typically greatest during winter and spring
seasons.

Monthly water levels were collected from the piezometers and monitoring wells on site during
September 2007 to February 2008 to establish seasonal high water levels. Hydrographs of the data
indicate that the 2007 seasonal high water levels were near typical levels as observed in prior years
(Appendix E). Figure 7 represents the seasonal high water table, in which the highest water level
collected from September 2007 to February 2008 in each piezometer/well was used for contouring.

3.5.2.2 Estimated Long-Term Seasonal High Groundwater Elevations

Groundwater levels were periodically recorded in piezometers and monitoring wells at the site
between June 1998 and February 2008 (Table 3). On the average, the groundwater levels in the
pre-existing monitoring wells and piezometer have typically varied on the average of 3.61 feet
between the historical highest water level elevations and the 2007-2008 seasonal high levels (Table
3). Based on these water level trends, an estimated long-term seasonal high water table elevation
contour map was prepared (Figure 8). This map is a composite water table contour map using: 1)
the historical highest water level elevation in the pre-existing monitoring wells and piezometers;
and 2) adding 3.61 feet to the maximum observed water level in each of the newly installed
piezometer in the Phase 3 and 4 areas.

3.5.3 Groundwater Flow Direction

Groundwater at the site flows in a radial pattern around the upland areas, and has a configuration
similar to topography. Flow beneath the Phase 3 and 4 areas is predominantly to the north towards
the Pigeon River. There is also a southwestward component of flow on the southern side of Phase
3. Groundwater flow is through the soil matrix, the weathered fracture openings, and the bedrock
fractures. Recharge to the unconfined aquifer occurs at the higher elevations. Groundwater
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discharge is to the northeastward trending drainage features on the northern side of Phases 3 and 4,
and to the northwestward trending drainage feature located south of Phase 3.

3.5.4 Man-made Influences to Groundwater Levels

Man-made features that could influence groundwater levels at the site include existing and
proposed lined waste cells, and existing and proposed sediment ponds.

Currently, Phases 1 and 2 have been constructed in the upland (recharge) area in the central portion
of the site. As cell construction proceeds, groundwater infiltration and recharge of the water table
aquifer will be limited, resulting in lower groundwater levels in the vicinity of the cells.

One sediment basin and one leachate lagoon have been constructed north of Phase 1. Four
additional sediment basins are proposed to be constructed during the development of Phases 3 and
4 (two north and one northeast of Phases 3 and 4, and one southwest of Phase 4; Figure 3). It is our
understanding that the leachate lagoon has a liner system, and the sediment ponds do not have liner
systems. As a result, the groundwater table may be slightly mounded in the vicinity of the existing
and proposed sediment ponds.

There are no groundwater receptors located between the proposed location of landfill cell
construction and the Pigeon River, which is the downgradient groundwater discharge area at the
site.

3.5.5 Hydraulic Coefficients and Groundwater Flow Velocity

The velocity of groundwater flow is derived from the equation:

Ki
y==t
ne
Where
Vis the flow velocity

K is the hydraulic conductivity
i is the hydraulic gradient; and
n, is the effective porosity.

Estimated values for these parameters are provided below and summarized on Tables 4, 5, and 8.

3.5.5.1 Hydraulic Conductivity

Hydraulic conductivity is defined as the ability of the aquifer material to conduct water under a
hydraulic gradient. Six slug tests have been performed in the Phase 3 and 4 areas to measure the in
situ hydraulic conductivity of the different zones of the water-table aquifer. The slug test results
were evaluated using the Bouwer and Rice Method for partially-penetrating wells in an unconfined
aquifer. The slug tests performed at the site include:

e Three tests performed in piezometers set in the deep residual soil;
¢ One test in a piezometer set in the partially weathered rock; and
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e Two tests performed in piezometers set in the bedrock.

The water table was encountered below the upper residual soil; therefore, hydraulic conductivity in
the unsaturated zone was determined by laboratory testing four undisturbed soil samples (Section
3.4.3 and Table 5). Based on the slug tests conducted in the Phase 3 and 4 areas, the range of
hydraulic conductivity values is as follows:

e 1.1x10% cm/sec (BLE-11) to 4.7 x 10 co/sec (BLE-3) in deep residuum;
2.6 x 107 c/sec (BLE-14) in partially weathered rock; and
e 1.9x 10%cm/sec (BLE-9) to 2.0 x 10* cm/sec (BLE-7D) in the bedrock.

3.5.5.2 Hydraulic Gradient

The hydraulic gradient is determined by dividing the difference in groundwater elevations at two
locations by the horizontal distance between those locations along the direction of groundwater
flow. Hydraulic gradients in the Phase 3 and 4 areas range from about 0.222 in the northern
portion of proposed Phase 4, to about 0.0435 in the central portion of proposed Phase 3. The
average hydraulic gradient across the study areas is 0.133 (Table 7).

3.5.5.3 Effective Porosity and Specific Yield

Effective porosity is the volume of void spaces through which water or other fluids can travel in
soil divided by the total volume of the soil. Effective porosity can be assumed to be approximately
equal to specific yield. Specific yield is defined as the ratio of the volume of water that drains from
saturated sediment owing to the attraction of gravity to the total volume of sediment. The
laboratory grain size analyses were used to derive values for specific yield and effective porosity
(Fetter, 1994).

Based on grain size analyses (Tables 5 and 8), effective porosity measurements in the study area
range from about:
e 3.5t021.0% (average = 15.3%) in the upper residuum;
e 10.5 to 32.0% (average = 23.4%) in the deep residuum;
o 23.5% to 30.5% (average = 27.0%) in the partially weathered rock;
e the effective porosity can be expected to range from about 5% to 10% for fractured
crystalline bedrock (average = 7.5%) according to Kruseman and deRidder (1989).

3.5.5.4 Groundwater Flow Velocity

The velocity of groundwater movement (V) is a function of existing hydraulic gradient (i), the
hydraulic conductivity (K), and the effective porosity (n.), in the equation V = Ki/n, in the deep
residuum, partially weathered rock, and bedrock. Based on these parameters and the data provided
above, the horizontal movement of groundwater across Phase 3 and 4, summarized on Table 7, is
approximately:

e 0.068 to 0.74 feet/day in the deep residual soil zone,
¢ 0.011 to 0.070 feet/day in the partially weathered rock zone, and
e 0.024 to 0.99 feet/day in the bedrock zone.
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3.5.6 Vertical Flow Gradients

Vertical flow gradients were evaluated at four locations in the Phase 3 and 4 areas. Based on
groundwater level measurements on February 14, 2008 from the piezometers and wells, the
following vertical gradients were observed:

PIEZOMETER LOCATION RECHARGE | DISCHARGE
PAIR DESCRIPTION GRADIENT GRADIENT
MW-5A/MW-5D Topographically low area directly downgradient X
of the temporary sediment pond in Proposed
Phase 4.
PZ-7S/PZ-7D Topographically low area along the drainage X
: feature in Proposed Phase 4 (downgradient of
MW-5A/MW-5D).

The vertical gradients observed at the site are typical for unconfined aquifers in this portion of the
Blue Ridge. Groundwater recharge occurs in the upland areas in Phases 3 and 4. Discharge occurs
to drainage feature in the central portion of Phase 3 and the drainage feature south of Phase 4,
which both flow towards the Pigeon River north of the site. Vertical flow gradients are
summarized on Table 9.

3.6 GEOTECHNICAL CONSIDERATIONS

An evaluation of the potential impact from faults, seismic zones and unstable areas, as required by
15A NCAC13B.1622 subsections (4), (5), and (6), was previously prepared by others for the
current landfill site and documented as part of prior SHR and DHR projects (Section 1.0). These
items were briefly reviewed to provide a background for our geotechnical evaluation. The results
of our update to these items are provided below.

3.6.1 Fault Areas

No Holocene faults are located within 200 feet of the subject site (Horton and Zullo, 1991).

3.6.2 Seismic Impact Zones

According to the definition of seismic impact zones in 15A NCAC 13B.1622 (5), this site is in a
seismic impact zone. The maximum horizontal acceleration expressed as a percentage of the
earth’s gravity (g) in rock is 0.176g with a 2% probability of being exceeded in 50 years (equal to
10% probability in 250 years; USGS, 2006). The design of the landfill considered the seismic
condition. BLE has performed a seismic stability analysis for the design of Phases 3 and 4. The
results of the analysis are provided in Appendix I and indicate the landfill is stable under both static

-and seismic conditions.
3.6.3 Unstable Areas

An unstable area according to 15A NCAC 13B.1622 (6) is defined as a location that is susceptible
to natural or human induced events or forces capable of impairing the integrity of some or all of the
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landfill structural components responsible for preventing releases from a landfill. Unstable areas
could include poor foundation conditions, areas susceptible to mass movements, and karst terrains.
Site and subsurface data obtained was evaluated to determine if unstable site areas exist. The site
is not in a karst area. No unstable conditions were present. BLE evaluated specific subgrade
settlement and slope stability conditions for Phases 3 and 4. The analyses results are provided in
Appendix I. The resulting settlements will be well within tolerable limits. Slope stability analysis
indicates the planned subgrade, structural fill slopes, waste mound, and cap are stable.

3.6.4 Permeability of Potential On-Site Soils for Liner and Cover Construction

The permeability of selected potential on-site borrow soils were determined as indicated in Section
3.4.3 titled Laboratory Testing Results. Three bag samples of soil were collected (two of the upper
residuum and one of the deeper residuum). The samples were compacted at varying percents of the
Standard Proctor maximum dry density, and at varying moisture contents of the Standard Proctor
optimum moisture content. Hydraulic conductivity values of the upper residuum were 4.8 x 107
and 8.8 x 10® cm/sec.

The near surface soils at the site consist of three general soil types based on topographic position.
The near surface soils in the higher elevation areas, including the upper portions of the hill side-
slopes, consist of reddish-brown silty clay and clayey silt. These soils generally transition to light
brown clayey silt along the lower elevations of the hill side-slopes.

The red-brown silty clay and clayey silts along the higher portions of the site present the most
favorable materials for use as compacted clay liner, soil liner, or closure cap soils. The plasticity of
these soils fall generally well below the “A” line. The clayey soils are found immediately below
the topsoil to depths of 2 to 4 feet in limited quantity. Soils that could be used as compacted soil
liner can be found over a limited portion of the site. During site clearing and stripping activities,
these soils should be carefully delineated and stockpiled for later use.

The in situ moistures of the silty clay will vary based on recent rainfall; however, they should be
found at moisture contents within a few points of the standard Proctor optimum moisture content.
Some modification of moisture will be required during soil liner or cap construction.

3.6.5 Excavation

Excavation of the residual soils can be accomplished using conventional earth moving equipment.
Historical excavation of the site has typically employed track excavators, dozers, and trucks. Some
excavation has been performed using tractor scrapers. An estimated bedrock elevation (auger
refusal) contour map was developed as Figure 5 which is based on auger refusal depths in the soil
borings drilled at this site. Materials sufficiently hard to cause refusal to the mechanical drill
augers may result from continuous bedrock, boulders, lenses, ledges, or layers of relatively hard
rock or residual soil. Coring was performed at four locations in the Phases 3 and 4 areas where
refusal to augering occurred. Continuous rock was found with varying recovery and Rock Quality
Designation (RQD) as discussed above in Section 3.4.1.3. Due to its typically varying surface, the
actual occurrence of hard rock during site grading may vary somewhat from that presented in
Figure 5.
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There is usually no sharp distinction between soil and rock in residual soil areas as at this site.
Typically, the degree of weathering simply decreases with greater depth until solid rock is
eventually reached. The partially weathered rock, as well as the soil above, may also contain
boulders, lenses or ledges of hard rock. The mechanical auger used in this exploration could
penetrate some of the partially weathered rock of the transitional zone. The ease of excavation will
depend on the geologic structure of the material itself, such as the direction of bedding, planes or
weakness and spacing between discontinuities. Weathered rock or rock that cannot be penetrated
by the mechanical drill auger will likely require heavy excavating equipment with ripping tools or
other methods for removal, if desired.

3.6.6 Engineered Fill

The residual soils that will be excavated from the cell areas to achieve the design subgrade
elevations are suitable for use as structural fill. Some moisture modification (wetting or drying)
may be required depending on the particular area of excavation. The existing fill soils near BLE-3,
which form an apparent existing storm water control feature and potential surface sediment
deposits in the central lower areas in Phase No. 3, should be evaluated for reuse as fill at the time
of excavation by the geotechnical engineer. Conventional compaction equipment and methods
should be appropriate.

Fill used for raising site grades should be uniformly compacted to at least 95 percent of the
standard Proctor maximum dry density (ASTM D 698). Prior to fill placement, the areas to receive
structural fill should be stripped of topsoil and vegetation and proofrolled using a loaded dump
truck or similar equipment. The proofrolling should be observed by the geotechnical/CQA
engineer or his representative. Any areas which undergo rutting or excessive degradation should
be excavated to firm soils.

Partially weathered rock may be mixed with the soil borrow materials provided it can be broken
down by the excavation and compaction equipment into particles with a maximum dimension of 6
inches. Larger boulders or rock pieces may be used in the lower portions of the deeper fills if the
boulders are placed individually and soil compacted around and over each boulder. Sufficient
quantities of soil should be mixed with the partially weathered rock so that voids do not result
between the pieces of partially weathered rock and the fill meets the compaction requirements.

Before filling operations begin, representative samples of each proposed fill materials should be
collected and tested to determine the compaction and classification characteristics. The maximum
dry density and optimum moisture content should be determined. Once compaction begins, a
sufficient number of density tests should be performed to measure the degree of compaction being
obtained.

Earthwork cut or fill slopes can be constructed as steep as 2H:1V (horizontal:vertical). Structural
fill slopes at the 2H:1V inclination should initially be constructed at two to three feet beyond the
design slope due to difficulty of compacting the edge of slopes, then trimmed to final grade leaving
the exposed face well compacted. Slopes of 3H:1V or flatter, can be compacted in place without
overfilling. Cut and fill slope surfaces outside the cell area should be protected from erosion by
grassing or other means. Where the cell embankment is to be constructed on natural slopes steeper
than 4H:1V, we recommend that the fill soils be keyed into the slopes using horizontal benches
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(stair-step fashion) to facilitate placement and compaction of structural fill and to prevent
formation of a potential slip surface.

The surface of compacted subgrade soils can deteriorate and lose its support capabilities when
exposed to environmental changes and construction activity. Deterioration can occur in the form of
freezing, formation of erosion gullies, extreme drying, exposure for a long period of time, or rutting
by construction traffic. We recommend that if the fill soils within the cell become deteriorated or
softened, they be proofrolled, scarified and recompacted (and additional fill placed, if necessary)
prior to construction of the compacted soil liner. Additionally, any excavations through the cell
embankments (such as leachate collection line trenches) should be properly backfilled in
compacted lifts. Recompaction of subgrade surfaces and compaction of backfill should be checked
with a sufficient number of density tests to determine if adequate compaction is being achieved.
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4.0 CONCLUSIONS

The proposed Phase 3 cell location is along a northeast trending drainage feature west of existing
Phase 1. The proposed Phase 4 cell location is on a hill west of proposed Phase 3. The Phase 3
and 4 areas’ subsurface geology and hydrogeology are typical of Blue Ridge terrain in this vicinity
of North Carolina with deeply weathered biotite gneiss. No unusual or unexpected geologic
features were observed in the Phase 3 and 4 areas.

Groundwater flow beneath the Phase 3 and 4 areas is predominantly to the north towards the
Pigeon River. There is also a southwestward component of flow on the southern side of Phase 3.
Groundwater flow is through the soil matrix, the weathered fracture openings, and the bedrock
fractures. Recharge to the unconfined aquifer occurs at the higher elevations. Groundwater
discharge is to the northeastward trending drainage features on the northern side of Phases 3 and 4,
and to the northwestward trending drainage feature located south of Phase 3. Other than these
natural features, there are no groundwater receptors to this landfill phase.

The site is favorable for landfill development considering geotechnical aspects. The site is in a
seismic impact zone, but the landfill structural components have been designed, using conventional
construction, to resist the seismic magnitude. The existing residuum and the planned structural fill
will form a stable foundation for the landfill. Anticipated subgrade total and differential
settlements of the completed waste cells are expected to be well within acceptable limits of the
structural components and leachate collection system of a MSW landfill. The on-site residual soils
are suitable for use as structural fill. The residual soils and the planned new engineered fill will
form stable slopes and provide acceptable interface friction with the base and cap liner systems.
The planned structural fill and waste mound slopes will be stable under static and seismic
conditions. Low permeability surficial soils that could be used to construct a base clay liner (K <
1.0 x 107 cm/sec) or final cover cap (K < 1.0 x 10”° cm/sec) are present on site in limited quantities.
Careful selection and use of these clayey soils will be required during waste cell development.

This Design Hydrogeologic Report was prepared to satisfy the requirements specified in the North
Carolina Title 15A NCAC 13B .1623 (b). Based on the results of field and laboratory testing, it is
our opinion that the study area is geologically, hydrogeologically, and geotechnically suitable for
municipal solid waste landfill cell development. This Design Hydrogeologic Report, while
specifically addressing Phases 3 and 4, also considers the potential expanded landfill footprint and
grades shown in the Facility Plan.

-000-
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TABLE 1

MONITORING WELL, PIEZOMETER, AND BORING SURVEY INFORMATION
White Oak MSW Landfill - Phase 3 & 4 DHR

Haywood County, North Carolina
BLE Project Number J07-1957-02

Well/ Ground TOC Status of

Piezometer Elevation Elevation Northing Easting Well/Piezometer
BLE-1 2574.23 2577.77 720937.6102 811220.4171 Present
BLE-2 2525.68 2529.57 721195.5520 811425.0105 Present
BLE-3 2519.77 2523.43 721364.1500 811475.5286 Present
BLE-4 (boring) 2560.09 NA 721347.2616 811709.1865 Abandoned
BLE-5 2497.10 2500.99 721592.0538 811514.7738 Present
BLE-6 2532.96 2536.67 721667.9455 811741.4725 Present
BLE-7S 2492.12 2495,30 721759.8035 811585.9715 Present
BLE-7D 2491.92 2495,70 721766.2970 811589.4921 Present
BLE-8 (boring) 2473.09 NA 721934.7910 811656.4570 Abandoned
BLE-9 2552.54 2556.63 721775.5467 811375.3773 Present
BLE-10 2612.97 2615.73 721574.7601 810881.4408 Present
BLE-11 2630.61 2634.27 721450.3759 810649.4778 Present
BLE-12 2620.95 2624.50 721285.4999 810817.1273 Present
BLE-13 2609.39 2612.66 721419.1687 811109.9420 Present
BLE-14 261041 2613.65 721222.6091 811099.9933 Present
BLE-15 2584.11 2587.90 720930.9031 811053.8980 Present
BLE-16 2614.70 2618.50 721398.3928 810908.9271 Present
BLE-17 2611.46 2615.91 721159.4128 810931.6189 Present
MW-1A 2517.97 2520.02 721096.3047 812481.4745 Present
MW-2 2494.43 2496.71 721460.7647 812309.4391 Present
MW-2D 2494.69 2496.89 721456.0050 812311.8744 Present
MW-3 2435.06 2437.28 721947.2608 812058.3839 Present
MW-3D 2434.17 2436.94 721956.0474 812071.8689 Present
MW-4A 2496.19 2498.54 721692.8083 811976.7333 Present
MW-5A 2502.29 2503.58 721496.6325 811628.8222 Present
MW-5D 2502.18 2502.90 721503.8890 811631.0644 Present
MW-8 2474.84 247733 721704.5021 812155.0344 Present
MW-9 UK 2430.15 UK UK Present
MW-118 UK 2674.58 719905.8752 811642.8913 Present
MW-11D 2672.01 2674.89 719909.3380 811651.5544 Present
MW-12 2526.93 2529.63 721082.9594 811524.1854 Present -
MW-13S 2529.67 2532.20 721079.1672 811454.9494 Present
MW-13D 2528.11 2530.86 721088.3729 811454.4229 Present
MW-14 UK 2711.69 UK UK Present
MW-15 UK 254741 UK UK Present
P-4 2571.25 2573.14 721895.9954 811433.5246 Present
P-5 2485.02 2487.78 7218824117 811171.8164 Present
P-6 2594.13 2597.74 721486.7978 811249.7675 Present
Notes:
1. Bold borings represent those in the Phase 3 and 4 Cell area.
2. Measurements are in feet; elevations are relative to mean sea level.
3. TOC= Top Of Casing '
4. NA = Not Applicable
5. UK = Unknown
6. Surveying was performed by McGill Associates.
7. Source of elevation data for MW-9, MW-14 and MW-15 cannot be confirmed.

Prepared By: 1Al
Checked By: AWA

Table 1
WOLF DHR Unit 3 and 4.xls




TABLE 2

MONITORING WELL AND PIEZOMETER CONSTRUCTION DETAILS
White Oak MSW Landfill - Phase 3 & 4 DHR
Haywood County, North Carolina
BLE Project Number J07-1957-02

Well/ Ground TOC Auger Auger Bedrock Drilling Screened Screened Zone Status of
Piezometer Elev. Elev. Refusal Depth | Refusal Elev. Depth Interval Depth | Interval Elevation Screened ‘Well/Piezometer

BLE-1 2574.23 2571.77 66.0 2508.2 NA 550 - 65.0 | 2519.2 - 2509.2 | Deep Resid [PWR Present
BLE-2 2525.68 2529.57 >40.0 <2485.7 NA 29.0 - 39.0 | 2496.7 - 2486.7 Deep Residuum Present
BLE-3 2519.77 2523.43 >50.0 <2469.8 NA 38.0 - 48.0 | 2481.8 - 24718 Deep Residuum Present
BLE-4 (boring) | 2560.09 NA 2.5 2557.6 NA NA NA - Abandoned
BLE-5 2497.10 2500.99 26.0 2471.1 NA 15.0 - 25.0 | 2482.1 - 2472.1 | Deep Residuum/PWR Present
BLE-6 2532.96 2536.67 46.0 2487.0 NA 36.0 - 46.0 | 2497.0 - 2487.0 Deep Residuum Present
BLE-7S 2492.12 2495.30 26.0 2466.1 NA 151 - 25.1 | 2477.1 - 2467.1 Deep Residuum Present
BLE-7D 2491.92 2495.70 32.0 2459.9 32.0 - 60.0 | 49.6 - 59.6 | 2442.3 - 24323 Bedrock Present
BLE-8 (boring) | 2473.09 NA 3.0 2470.1 NA NA NA - Abandoned
BLE-9 2552.54 2556.63 25.0 2527.5 25.0 - 49.0 | 37.7 - 477 | 2514.8 - 2504.8 Bedrock Present
BLE-10 2612.97 2615.73 >78.9 <2534.1 NA 68.7 - 78.7 | 25443 - 25343 Deep Resid Present
BLE-11 2630.61 2634.27 >103.0 <2527.6 NA 92.6 - 102.6| 2538.0 - 2528.0 Deep Residuum Present
BLE-12 2620.95 2624.50 >90.2 <2530.8 NA 80.0 - 90.0 | 2541.0 - 2531.0 Deep Residuum Present
BLE-13 2609.39 2612.66 86.0 2523.4 NA 714 - 814 | 2538.0 - 2528.0 PWR Present
BLE-14 2610.41 2613.65 73.5 2536.9 NA 63.0 - 73.0 [ 25474 - 2537.4 | Deep Resid [PWR Present
BLE-15 2584.11 2587.90 >75.0 <2509.1 NA 64.1 - 74.1 | 2520.0 - 2510.0 | Deep Residuum/PWR Present
BLE-16 .. 2614.70 2618.50 >80.0 <2534.7 NA 682 - 782 | 2546.5 - 25365 Deep Residuum Present
BLE-17 2611.46 2615.91 101.0 2510.5 NA 89.7 - 99,7 | 2521.8 - 2511.8 Deep/PWR Present
MW-1A 2517.97 2520.02 26.0 2492.0 NA 104 - 254 | 2507.6 - 2492.6 Deep Residuum Present
MW-2 2494.43 2496.71 35.5 2458.9 NA 199 - 349 | 24745 - 2459.5| Deep Residuum/PWR. Present
MW-2D 2494.69 2496.89 369 2457.8 369 - 551 | 44.6 - 546 | 2450.1 - 2440.1 Bedrock Present
MW-3 2435.06 2437.28 212 24139 NA 5.6 - 20.6 |2429.5 - 2414.5 Deep Residuum Present
MW-3D 2434.17 2436.94 214 2412.8 214 - 370 | 265 - 365 | 2407.7 - 2397.7 Bedrock Present
MW-4A 2496.19 2498.54 27.9 2468.3 279 - 1003} 852 - 100.2| 2411.0 - 2396.0 Bedrock Present
MW-5A 2502.29 2503.58 20.1 2482.2 NA 4.5 - 195 | 2497.8 - 2482.8 Deep Residuum Present
MW-5D 2502.18 2502.90 20.0 2482.2 200 - 362 | 257 - 357 }2476.5 - 2466.5 Bedrock Present
MW-8 2474.84 2477.33 >42.8 <2432.0 NA 310 - 41.0 | 2443.8 - 24338 Deep Residuum Present
MW-9 UK 2430.15 11 UK UK 45 - 95 UK Fill Present
MW-11S UK 2674.58 UK UK UK UK UK UK Present
MW-11D 2672.01 2674.89 97.0 2575.0 97.0 - 1280 118.0 - 127.6| 2554.0 - 2544.4 Bedrock Present
MW-12 2526.93 2529.63 UK UK UK UK UK UK Present
MW-13S 2529.67 2532.20 UK UK UK UK UK UK Present
MW-13D 2528.11 2530.86 UK UK UK UK UK UK Present
MW-14 UK 2711.69 UK UK UK UK UK UK Present
MW-15 UK 2547.41 UK UK UK UK. UK UK Present
P-4 2571.25 2573.14 59.0 2512.3 59.0 - 81.0 | 71.6 - 81.0 | 25003 - 2490.3 Bedrock Present
P-5 2485.02 2487.78 20.0 2465.0 200 - 523 | 423 - 523 | 2442.7 - 2432.7 Bedrock Present
P-6 2594.13 2597.74 58.0 2536.1 580 - 675 | 575 - 67.5 | 2536.6 - 2526.6 Bedrock Present
Notes:
1. Bold borings represent those in the Phase 3 and 4 Cell area.
2. Measurements are in feet; elevations are relative to mean sea level.
3. TOC = Top Of Casing
4. NA = Not Available
5. UK = Unknown
6. PWR = Partially Weathered Rock
7. Surveying was performed by McGill Associates.
8. Source of elevation data for MW-9, MW-14 and MW-15 cannot be confirmed.
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TABLE 3

GROUNDWATER DEPTH ELEVATION MEASUREMENTS
White Oak MSW Landfill - Phase 3 & 4 DHR

Haywood County, North Carolina
BLE Project Number J07-1957-02
GROUNDWATER ELEVATION MEASUREMENTS Sept '07 to Feb '08 Data from 1998 to 2008 Estimated Long-Term S | High
GROUND| TOC 1998 2004 2005 2006 2007 2008 S I High Maximum Minimum Difference AVG Difference | LTSHWT Data
WELL ELEV. | ELEV. TOB 24-Hr | 6/9/98 | 777/98 | 8/17/98 | 9/25/98 | 10/27/98 | 10/21/04 | 4/18/05 | 10/13/05 | 4/25/06 | 10/20/06 | 4/26/07 | 9/20/07 | 10/25/07 | 11/30/07 | 12/14/07 | 1/16/08 | 2/14/08 Elev. Elev. Elev. Feet Feet Feet Source
BLE-1 2574.23 | 2577.77 | 2526.23 | 2531.73 NP NP NP NP NP NP NP NP NP NP NP 2531.12 | 2530.75 | 2530.36 | 2530.22 | 2529.85 | 2529.64 2531.12 2531.12 2529.64 1.48 - 2534.73 | Calculation
BLE-2 2525.68 | 2529.57 1 2508.58 | 2513.23 NP NP NP NP NP NP NP NP NP NP NP | 2512.97 | 2513.07 | 2513.04 | 2513.10 ] 2513.42 | 2513.76 2513.76 2513.76 2512.97 0.79 - 2517.37 | Calculation
|{BLE-3 2519.77 | 2523.43 | 2500.27 | 2501.33 NP NP NP NP NP NP NP NP NP NP NP | 2500.95] 2501.17 | 2501.25 | 2501.34 | 2501.58 | 2501.87 2501.87 2501.87 2500.95 0.92 - 2505.48 | Calculati
|BLE-5 2497.10 | 2500.99 | 2485.80 | 2492.50 NP NP NP NP NP NP NP NP NP NP NP | 2491.98 | 2492.64 | 2492.48 | 2492.81 | 2493.11 | 2493.33 2493.33 2493.33 2491.98 1.35 - 2496.94 | Calculation
{BLE-6 2532.96 | 2536.67 ) 2488.31 | 2488.25 NP NP NP NP NP NP NP NP NP NP NP | 2488.24 | 2488.16 | 2488.47 | 2488.54 | 2488.77 | 2488.93 2488.93 2488.93 2488.16 0.77 - 2492.54 | Calculation
|BLE-7S 2492.12 | 249530 | 2481.82 | 2484.32 NP NP NP NP NP NP NP NP NP NP NP | 2483.72 | 2483.31 | 2483.76 | 2483.99 | 2484.69 | 2484.83 2484.83 2484.83 2483.31 1.52 - 2488.44 | Calculation
|BLE-7D | 2491.92 | 2495.70 | 248362 | 2483.52] NP NP NP NP NP NP NP NP NP NP NP | 2484.41 | 2484.73 | 2484.47 | 2484.65 | 2485.05 | 2485.24 2485.24 2485.24 2484.41 0.83 - 2488.85 | Calculation
{BLE-9 2552.54 | 2556.63 | 2509.84 | 2509.54 NP NP NP NP NP NP NP NP NP NP NP | 2509.28 | 2506.28 | 2505.73 | 2505.60 | 2505.39 | 2505.11 2509.28 2509.28 2505.11 4.17 - 2512.89 | Calculation
|BLE-10 2612.97 | 261573 | 2551.47 NM NP NP NP NP NP NP NP NP NP NP NP | 2551.22 | 2551.03 | 2550.45 | 2544.28 | 2543.80 | 2543.41 2551.22 2551.22 2543.41 7.81 - 2554.83 | Calculation
{BLE-11 2630.61 | 2634.27 1 2540.91 | 2546.01 NP NP NP NP NP NP NP NP NP NP NP | 2540.95| 2540.75 | 2540.17 | 2540.12 | 2539.57 | 2539.21 254095 2540.95 253921 1.74 - 2544.56 | Calculation
[BLE-12 2620.95 | 2624.50 | 2545.05 | 2545.05 NP NP NP NP NP NP NP NP NP NP NP | 2545.19| 2544.94 | 2544.35 | 2544.27 | 2543.73 | 2543.30 2545.19 2545.19 2543.30 1.89 - 2548.80 | Calculation
{BLE-13 2609.39 | 2612.66 | 254039 | 2541.89 NP NP NP NP NP NP NP NP NP NP NP | 2542.44 | 2542.40 | 2542.07 | 2541.98 § 2541.60 | 2541.19 2542.44 254244 2541.19 1.25 - 2546.05 | Calculation
{BLE14 261041 | 2613.65] 2551.31 | 255121 NP NP NP NP NP NP NP NP NP NP NP | 2551.21 | 2551.10 | 2550.60 | 2550.49 | 2549.97 | 2549.46 255121 2551.21 2549.46 1.75 - 2554.82 | Calculati
{BLE-15 2584.11 | 2587.90 | 252636 | 2527.01 NP NP NP Np NP NP NP NP NP NP NP | 2527.18 | 252687 | 2526.49 | 2526.43 | 2526.24 | 2526.53 2527.18 2527.18 2526.24 0.94 - 2530.79 | Calculati
[BLE-16 2614.70 | 2618.50 | 2546.20 | 255249| NP NP NP NP NP NP NP NP NP NP NP | 2555.631 2555.25 | 2554.55 | 2554.42 | 2553.80 | 2553.34 2555.63 2555.63 2553.34 2.29 - 2559.24 | Calculation
|BLE-17 2611.46 | 261591 | 2523.86 | 2538.05 NP NP NP NP NP NP NP NP NP NP NP | 2521.72| 253759 | 2537.00 | 2536.94 | 2536.32 | 2535.88 2537.59 2537.59 2521.72 15.87 - 2541.20 | Calculation
IMW-1A 2517.97 | 2520.02 UK UK - | 2503.77 | 2503.33 | 2502.69 | 2502.39 | 2502.14 | 2502.30 | 2502.97 | 2501.58 | 2502.47 | 2500.81 | 2500.65 | 2496.12 | 2495.46 | 2495.06 | 2494.94 | 2495.33 | 2496.07 2496.12 2503.77 2494.94 . 8.83 71.65 2503.77 | Max 6/98-2/08
MW-2 2494.43 | 2496.71 UK UK [ 2467.35 | 246691 | 2466.14 | 2465.61 | 2465.53 | 2466.65 | 2467.78 | 2466.00 | 2467.47 | 2465.84 | 2466.68 | 2465.36 | 2465.26 | 2465.15 | 2465.20 | 2465.44 | 2466.10 2466.10 2467.78 2465.15 2.63 1.68 2467.78 | Max 6/98-2/08
MW-2D 2494.69 | 2496.89 UK UK NM NM NM NM NM | 2466.89 | 2468.06 | 2466.26 | 2467.71 | 2466.03 | 2466.89 | 2465.55 | 2465.39 | 2465.35 | 2465.34 | 2465.64 | 2466.25 2466.25 2468.06 2465.34 2.72 1.81 2468.06 |Max 6/98-2/08
MW-3 2435.06 | 2437.28 UK UK ]2429.72 ] 2429.20 | 2428.03 | 2426.93 | 2426.51 | 2428.99 | 2430.58 | 2428.38 | 2430.60 | 2428.07 | 2428.93 | 2427.02 | 2426.70 | 2426.39 | 2426.51 | 2427.17 | 2428.01 242801 2430.60 242639 4.21 2.59 2430.60 | Max 6/98-2/08
MW-3D 2434.17 | 2436.94 UK UK NM NM NM NM NM 2420.62 | 2421.37 | 2420.13 | 2421.17 | 2420.23 | 2420.24 | 2419.58 | 2419.45 | 2419.30 | 2419.31 | 2419.57 | 2419.89 2419.89 242137 2419.30 2.07 1.48 2421.37 |Max 6/98-2/08
MW-4A 2496.19 | 2498.54 UK UK | 245944 | 2463.46 | 2462.80 | 2456.35 | 2460.26 | 2451.96 | 2451.41 | 2450.77 | 2448.97 | 2447.77 | 2447.46 | 2448.14 | 2448.14 | 2448.27 | 2448.19 | 2448.07 | 2448.08 2448.27 2463.46 244746 16.00 15.19 2463.46 | Max 6/98-2/08
MW-5A | 2502.29 | 2503.58 UK UK | 2497.22 | 2496.56 | 2496.28 | 2495.95 | 2495.88 | 2497.43 | 2498.48 | 2497.49 | 2499.28 NM 2498.08 | 2496.80 | 2497.12 | 2497.06 | 2497.14 | 2497.34 | 2497.59 2497.59 2499.28 2495.88 340 1.69 2499.28 | Max 6/98-2/08
MW-5D | 2502.18 | 2502.90 UK UK | 2496.24 | 2495.85 | 2495.69 | 2495.52 | 2495.50 | 2496.25 | 2496.92 | 2496.30 | 2497.58 NM 2496.72 | 2495.82 | 2496.14 | 2496.31 | 2496.38 | 2496.55 | 2496.75 2496.75 2497.58 2495.50 2.08 0.83 2497.58 |{Max 6/98-2/08
IMW-8 2474.84 | 2477.33 UK UK NM NM NM NM NM 2446.80 | 2447.63 | 2446.30 | 2447.37 | 2445.96 | 2446.59 | 2445.30 | 2445.00 | 2444.77 | 2444.79 | 2445.05 | 2445.63 2445.63 2447.63 2444.77 2.86 2.00 2447.63 | Max 6/98-2/08
MW-9 UK 2430.15 UK UK NM NM NM NM NM 242090 | 2421.02 | 2420.83 | 242099 | 2421.09 | 242087 | NM NM NM NM NM NM - 2421.09 2420.83 0.26 - 2421.09 | Max 6/98-2/08
MW-118 UK 2674.58 UK UK NM NM NM NM NM 2590.86 | 2592.08 | 2593.90 | 2594.94 | 2595.11 { 2593.96 | NM NM NM NM NM NM - 2595.11 2590.86 4.25 - 2595.11 | Max 6/98-2/08
MW-11D | 2672.01 | 2674.89 UK. UK NM NM NM NM NM 2590.52 | 2591.74 | 2593.52 | 2594.30 | 2594.57 { 2593.35| NM NM NM NM NM NM - 2594.57 2590.52 4.05 - 2594.57 [Max6/98-2/08
MW-12 2526.93 | 2529.63 UK UK NM NM NM NM NM 2517.33 | 2518.09 | 2517.43 | 2518.63 | 2517.51 | 2517.73 | 2517.03 | 2516.86 | 2516.89 | 2516.93 | 2517.20 | 2517.40 2517.40 2518.63 2516.86 177 1.23 2518.63 |Max 6/98-2/08
JMW-135 | 2529.67 | 2532.20 UK UK NM NM NM NM NM 2519.53 | 2520.35 | 2519.88 | 2520.50 | 2519.41 | 2519.82 [ 2518.68 | 2518.44 | 2518.36 | 2518.34 | 2518.57 | 2518.84 2518.84 2520.50 2518.34 2.16 1.66 2520.50 | Max 6/98-2/08
IMW-13D | 2528.11 | 2530.86 UK UK. NM NM NM NM NM 2518.22 | 2519.03 | 2518.55 | 2519.10 | 2518.23 | 2518.50 | 2517.64 | 2517.46 | 2517.34 | 2517.29 | 2517.53 | 2517.76 2517.76 2519.10 2517.29 1.81 1.34 2519.10 |Max 6/98-2/08
IMW-14 UK 2711.69 UK UK NM NM NM NM NM 2612.36 | 2613.19 | 2613.51 | 261241 | 2611.74 | 2610.50 | NM NM NM NM NM NM - 2613.51 2610.50 3.0t - 2613.51 |Max 6/98-2/08
{MW-15 UK 2547.41 UK UK NM NM NM NM NM 2538.49 | 2538.70 | 2538.39 | 2538.71 | 2538.33 | 2538.33 | NM NM NM NM NM NM - 2538.71 2538.33 0.38 - 2538.71 |Max 6/98-2/08
{p4 2571.25 | 2573.14 UK UK | 2503.85 | 2504.56 | 2504.34 | 2504.73 | 2503.73 NM NM NM NM NM NM | 2496.95 | 2496.69 | 2496.44 | 2496.33 | 2496.06 | 2495.85 2496.95 2504.73 249585 8.88 7.78 2504.73 | Max 6/98-2/08
Ip-s 2485.02 | 2487.78 UK UK | 2462.73 | 2461.36 | 2460.35 | 2459.62 | 2459.15 NM NM NM NM NM NM | 2456.34 | 245593 | 2455.73 | 2455.67 | 2456.55 | 2458.26 245826 2462.73 2455.67 7.06 447 2462.73 | Max 6/98-2/08
{P-6 2594.13 | 2597.74 UK UK | 2538.68 | 2538.83 | 2538.71 | 2538.57 | 2538.23 NM NM NM NM NM NM | 2536.05 | 2535.87 | 2535.59 | 2535.50 | 2535.27 | 2535.05 2536.05 2538.83 2535.05 3.78 2,78 2538.83 | Max 6/98-2/08
AVG (Avg Diff) 3.61
DEPTH TO WATER BELOW GROUND SURFACE Notes:
GROUND| TOC 1998 2004 2005 2006 2007 2008
WELL ELEV. | ELEV, TOB 24-Hr | 6/9/98 | 717198 | 8/17/98 | 9/25/98 | 10/27/98 | 10/21/04 | 4/18/05 | 10/13/05 | 4/25/06 | 10/20/06 | 4/26/067 | 9/20/07 | 10/25/07 | 11/30/07 | 12/14/07 | 1/16/08 | 2/14/08 1. TOB = Time Of Boring
BLE-1 2574.23 | 2571.77 48.00 42.50 NP NP NP NP NP NP NP NP NP NP NP 43.11 43.48 43.87 44.01 4438 44.59 2. TOC = Top Of Casing
BLE-2 2525.68 | 2529.57 17.10 1245 NP NP NP NP NP NP NP NP NP NP NP 12.71 12.61 12.64 12.58 12.26 11.92 3. NP = Not Present at time of measurement
IBLE-3 2519.77 | 2523.43 19.50 18.44 NP NP NP NP NP NP NP NP NP NP NP 18.82 18.60 18.52 18.43 18.19 17.90 4. NM = Not Measured
{BLE5 2497.10 | 2500.99 11.30 4.60 NP NP NP NP NP NP NP NP NP NP NP 5.12 4.46 4.62 4.29 3.99 3.77 5. UK= unknown
@Eﬁ 2532.96 | 2536.67 44.65 44.71 NP NP NP NP NP NP NP NP NP NP NP 44.72 44.30 4449 44.42 44.19 44.03 6. Measurements are in feet; elevations are relative to mean sea level.
|BLE-7S 2492.12 | 2495.30 10.30 7.80 NP NP NP NP NP NP NP NP NP NP NP 8.40 8.81 8.36 8.13 7.43 7.29 7. Bold elevations represent highest observed elevations between 6/9/98 to 2/14/08.
IBLE-TD | 2491.92 [ 2495.70 8.30 8.40 NP NP NP NP NP NP NP NP NP NP NP 7.51 7.19 7.45 7.27 6.87 6.68
{BLE-9 2552.54 | 2556.63 42.70 43.00 NP NP NP NP NP NP NP NP NP NP NP 43.26 46.26 46.81 46.94 47.15 4143
IBLE-10 2612.97 | 2615.73 61.50 NM NP NP NP NP NP NP NP NP NP NP NP 61.75 61.94 62.52 68.69 69.17 69.56
|BLE-11 2630.61 | 2634.27 89.70 84.60 NP NP NP NP NP NP NP NP NP NP NP 89.66 89.86 90.44 90.49 91.04 91.40
{BLE-12 2620.95 | 2624.50 75.90 75.90 NP NP NP NP NP NP NP NP Np NP NP 75.76 76.01 76.60 76.68 77.22 71.65
IBLE-13 2609.39 | 2612.66 69.00 67.50 NP NP NP NP NP NP NP NP NP NP NP 66.95 66.99 67.32 6741 67.79 68.20
IBLE-14 261041 | 2613.65 59.10 59.20 NP NP NP NP NP NP NP NP NP NP NP 59.20 59.31 59.81 59.92 60.44 60.95
|BLE-15 2584.11 | 2587.90 57.75 57.10 NP NP NP NP NP NP NP NP NP NP NP 56.93 5724 57.62 57.68 57.87 57.58
IBLE-16 2614.70 | 2618.50 68.50 62.21 NP NP NP NP NP NP NP NP NP NP NP 59.07 59.45 60.15 60.28 60.90 61.36
{BLE-17 2611.46 | 261591 87.60 73.41 NP NP NP NP NP NP NP NP NP NP NP 89.74 73.87 74.46 74.52 75.14 75.58
MW-1A 2517.97 | 2520.02 UK UK 14.20 14.64 15.28 15.58 15.83 15.67 15.00 16.39 15.50 17.16 17.32 21.85 22.51 2291 23.03 22.64 21.90
MW-2 249443 | 2496.71 UK UK 27.08 27.52 28.29 28.82 28.90 27.78 26.65 28.43 26.96 28.59 21.75 29.07 29.17 29.28 29.23 28.99 28.33
MW-2D 2494.69 | 2496.89 UK UK NM NM NM NM NM 27.80 26.63 28.43 26.98 28.66 27.80 | 29.14 29.30 29.34 29.35 29.05 28.44
MW-3 2435.06 | 2437.28 UK UK Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
|MW-3D 2434.17 | 2436.94 UK UK NM NM NM NM NM 13.55 12.80 14.04 13.00 13.94 13.93 14.59 14.72 14.87 14.86 14.60 14.28
[MW-4A 2496.19 | 2498.54 UK UK 36.75 32.73 33.39 39.84 35.93 4423 44.78 45.42 47.22 48.42 48.73 48.05 48.05 47.92 48.00 48.12 48.11
IMW-5A | 2502.29 | 2503.58 UK UK 5.07 573 6.01 6.34 6.41 4.836 3.81 4.80 3.01 NM 4.21 5.49 5.17 5.23 5.15 495 4.70
IMW-5D 2502.18 | 2502.90 UK UK 5.94 6.33 6.49 6.66 6.68 5.93 5.26 5.88 4.60 NM 5.46 6.36 6.04 5.87 5.80 5.63 5.43
IMW-8 2474.84 | 2477.33 UK UK NM NM NM NM NM 28.04 27.21 28.54 2747 28.88 28.25 29.54 29.84 30.07 30.05 29.79 29.21
[Mw-9 UK 2430.15 UK UK NM NM NM NM NM UK UK UK UK UK UK NM NM NM NM NM NM
IMw-11s UK 2674.58 UK UK NM NM NM NM NM UK UK UK UK UK UK NM NM NM NM NM NM
[Mw-11D | 2672.01 | 2674.89 UK UK NM NM NM NM NM 81.49 80.27 78.49 77.71 77.44 78.66 NM NM NM NM NM NM
IMW-12 2526.93 | 2529.63 UK UK NM NM NM NM NM 9.60 8.84 9.50 8.30 9.42 9.20 9.90 10.07 10.04 10.00 9.73 9.53
IMw-13s | 2529.67 | 253220 UK UK NM NM NM NM NM 10.14 932 9.79 9.17 10.26 9.85 10.99 11.23 11.31 1133 11.10 10.83
IMW-13D | 2528.11 | 2530.86 UK UK NM NM NM NM NM 9.89 9.08 9.56 9.01 9.88 9.61 10.47 10.65 10.77 10.82 10.58 10.35
{MW-14 UK 2711.69 UK UK NM NM NM NM NM UK UK UK UK UK UK NM NM NM NM NM NM
IMW-15 UK 2547.41 UK UK NM NM NM NM NM UK UK UK UK UK UK NM NM NM NM NM NM
| ] 2571.25 | 2573.14 UK UK 67.40 66.69 66.91 66.52 67.52 NM NM NM NM NM NM 74.30 74.56 7481 74.92 75.19 75.40
Ies 2485.02 | 2487.78 UK UK 2229 23.66 24.67 25.40 25.87 NM NM NM NM NM NM 28.68 29.09 29.29 29.35 28.47 26.76
-6 2594.13 | 2597.74 UK UK 55.45 55.30 5542 55.56 55.90 NM NM NM NM NM NM 58.08 58.26 58.54 58.63 58.86 59.08
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TABLE 4

SUMMARY OF IN-SITU HYDRAULIC CONDUCTIVITY TESTING -SLUG TEST RESULTS

Haywood County, North Carolina
BLE Project Number J07-1957-02

White Oak MSW Landfill - Phase 3 & 4 DHR

Hydraulic Conductivity (K)
Well Method Data Type Aquifer Unit ft/min cni/sec ft/day
BLE-3 Bouwer-Rice | Falling Head Deep Residuum 9.2E-04 4.7E-04 13
BLE-7S8 Bouwer-Rice | Falling Head Deep Residuum 1.7E-04 8.6E-05 0.24
BLE-7D Bouwer-Rice | Falling Head Bedrock 3.9E-04 2.0E-04 0.56
BLE-9 Bouwer-Rice | Rising Head Bedrock 3.7E-06 1.9E-06 0.0053
BLE-11 Bouwer-Rice | Falling Head Deep Residuum 2.2E-05 1.1E-05 0.032
BLE-14 Bouwer-Rice | Falling Head | Partially Weathered Rock 5.2E-05 2.6E-05 0.074
Deep Residuum Maximum Hydraulic Conductivity 9.2E-04 4.7E-04 13
Geometric Mean Hydraulic Conductivity 1.5E-04 7.6E-05 0.22
Minimum Hydraulic Conductivity 2.2E-05 1.1E-05 0.032
Partially Weathered Rock |Hydraulic Conductivity 1 52E-05 |  2.6E-05 0.074
Bedrock Maximum Hydraulic Conductivity 3.9E-04 2.0E-04 0.56
Geometric Mean Hydraulic Conductivity 3.8E-05 1.9E-05 0.054
Minimum Hydraulic Conductivity 3.7E-06 1.9E-06 0.0053
All Units Maximum Hydraulic Conductivity 9.2E-04 4.7E-04 1.3
Geometric Mean Hydraulic Conductivity 7.9E-05 4.0E-05 0.11
Minimum Hydraulic Conductivity 3.7E-06 1.9E-06 0.0053
Notes:
1. K = Hydraulic Conductivity
2. The data was reduced and the hydraulic conductivities calculated using SuperSlug (version 3.0)
Table 4 Prepared By: KT
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TABLE 5§

SUMMARY OF LABORATORY RESULTS - SPLIT SPOON & SHELBY TUBE SAMPLES
White Oak MSW Landfill - Phase 3 & 4 DHR
Haywood County, North Carolina
BLE Project Number J07-1957-02

Triaxial Shear Consolidation
Split-Spoon |  Shelby Tube Hydraulic Cond. Nat. Moisture Cohesion (ksf) D (degree) Precon. Press. | Virgin Slope | Void Ratio Effective Total Atterberg Limits Grain Size (% by wt)
Boring Depth (ft) Depth (f¢) Soil Unit (cm/sec) Content (%) Total Effective | Total Effective Pc (ksf) at 16ksf Cc (eo0) Porosity (%) Porosity (%) LL PL PI Gravel | Sand Silt Clay | USCS
BLE-1 - 35-55 upper residuum 2.6E-04 32.1% - - - - - - - 20.2% 47.9% 59 46 13 0.0% | 36.6% | 57.2% | 6.2% MH
BLE-1 63.5 - 65.0 - PWR - 12.6% - - - - - - - 30.5% 49.0% 29 26 3 0.8% | 708% | 26.8% | 1.6% SM
BLE-2 23.5-25.0 - deep residuum - 24.8% - - - - - - - 32.0% 47.0% 42 38 4 242% | 54.7% | 190% | 2.1% SM
BLE-3 - 6.0-8.0 deep residuum 1.8E-04 20.4% - - - - - - - 10.5% 39.4% 42 29 13 4.6% | 46.1% | 27.7% | 21.6% |} SM
BLE-3 8.5-10.0 - deep residuum - 15.4% - - - - - - - 18.5% 47.5% 46 34 12 29% | 608% | 234% [ 129% | SM
BLE-3 - 23.5-25.0 deep residuum 3.5E-05 31.6% - - - - - - - 24.0% 46.4% 44 35 9 0.0% | 552% | 38.2% | 6.6% SM
BLE-6 6.0-75 - deep residuum - 14.4% - - - - - - - 26.0% 47.0% 34 29 5 15.5% | 56.9% | 20.7% | 6.9% SM
BLE-7 - 1.0-3.0 upper residunm 1.1E-05 35.4% - - - - - - - 16.5% 50.8% 56 43 13 0.0% | 43.8% | 42.0% | 142% | MH
BLE-7 13.5-15.0 - deep residuum - 27.4% - - - - - - - 28.5% 49.5% 42 36 6 0.1% | 67.8% | 28.8% | 3.3% SM
BLE-9 - 13.5-155 deep residuum 2.2E-04 23.8% - - - - - - - 25.2% 50.2% 37 33 4 0.0% | 604% | 33.0% | 6.6% SM
BLE-10 - 1.0-3.0 deep residuum 5.4E-05 20.3% - - - - 8.06 0.12 0.760 27.5% 45.7% 55 49 6 0.0% | 65.6% | 30.3% | 4.1% SM
BLE-10 - 9.5-1L15 deep residuum 2.4E-05 24.2% - - - - - - - 21.0% 46.4% 45 38 7 0.0% | 423% | 51.3% | 6.4% ML
BLE-11 6.0-7.5 - upper residuum - 20.2% - - - - - - - 21.0% 52.5% 52 38 14 0.0% | 47.8% | 43.6% | 8.6% MH
BLE-13 - 23.5-25.0 deep residuum 6.9E-05 21.2% - - - - - - - 22.0% 44.9% 42 35 7 0.0% | 412% | 55.8% | 3.0% ML
BLE-13 | 43.5-45.0 - deep residuum - 15.5% - - - - - - - 23.0% 48.0% 45 34 11 9.2% | 54.9% | 264% | 9.5% SM
BLE-15 8.5-10.0 - upper residuum - 27.9% - - - - - - - 3.5% 51.0% 52 34 18 04% | 266% | 35.8% | 372% | MH
BLE-16 | 73.5-75.0 - deep residuum - 22.2% - - - - - - - 22.5% 52.5% 37 32 5 04% | 513% | 41.6% | 6.7% SM
BLE-17 | 98.5-100.0 - PWR - 13.7% - - - - - - - 23.5% 49.5% 30 26 4 1.3% | 58.8% | 31.8% | 8.1% SM
BLE-9/-10 - 13.5-15.0/9.5-11.5 deep residuum - - 0.063 0.064 18.80 36.73 - - - - - - - - - - - - SM
Notes:
1. Effective Porosity (Specific Yield) is based on grain size analyses and Figure 4.11 (Fetter, 1994)
2. Total Porosity values in italic case are based on grain size analyses.
3. USCS = Unified Soil Classification System. Refer to Appendix C for a description of the abbreviations.
Prepared By: TAI
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TABLE 6

SUMMARY OF LABORATORY RESULTS - REMOLDED BAG SAMPLES

White Oak MSW Landfill - Phase 3 & 4 DHR

Haywood County, North Carolina
BLE Project Number J07-1957-02

Standard Proctor Remolded Permeability Conditions
Bag Sample Soeil Natual Opt. Moisture Mazx. Dry Effective Moisture % Wet | Dry Density Hydraulic Atterberg Limits Grain Size (% by wt)
Boring Depth (ft) Unit Moisure Content (%) Density (pcf) Stress(PSI) Content (%) of Opt. (pcf) % of MDD Cond. (cm/sec) LL PL PI Gravel | Sand Silt Clay USCS
BLE-11 15.5-18.0 deep residuum - 22.4% 97.9 15 28.0% 5.6% 93.0 95.0% 2.9E-07 59 37 22 0.4% 329% | 37.5% | 29.2% MH
BLE-14 16.0-18.0 upper residuum - 23.8% 94.7 15 31.0% 7.2% 90.1 95.1% 4.8E-07 63 40 23 00% | 24.0% | 46.7% | 29.3% MH
BLE-15 1.0- 8.0 upper residuum - 25.7% 94.3 15 31.1% 5.4% 89.6 95.0% 8.8E-08 63 35 28 0.5% 15.5% | 25.6% | 58.4% MH
Notes:
1. USCS = Unified Soil Classification System. Refer to Appendix C for a description of the abbreviations.
Prepared By: IAI
Checked By: JH/MSP
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TABLE 7

INTERSTITIAL GROUNDWATER FLOW VELOCITY CALCULATIONS
White Oak MSW Landfill - Phase 3 & 4 DHR
Haywood County, North Carolina
BLE Project Number J07-1957-02

Hydraulic Hydraulic Effective Groundwater
Geologic Unit Velocity Calculation Conductivity (K) Gradient (i) Porosity (n,) Flow Velocity (V)

(feet per day) (unitless) (unitless) (feet per day)
Max K, Max n,, & Min i 1.3 0.0435 0.320 0.18
Deep Residuum Geometric Mean K, and Average n, & i 0.22 0.133 0.234 0.12
Max K, and Average n, & i 1.3 0.133 0.234 0.74
Min K, Min n,, & Max i 0.032 0.222 0.105 0.068
, K, Averagen, & i 0.074 0.133 0.270 0.036
Partially Weathered Rock K, Maxn,, &Min i 0.074 0.0435 0.305 0.011
K,Minn,, & Max i 0.074 0.222 0.235 0.070
Max K, Max n,, & Min i 0.56 0.0435 0.100 0.24
Bedrock Geometric Mean K, and Average n, & i 0.054 0.133 0.075 0.096
Max K, and Average n, & i 0.56 0.133 0.075 0.99
Min K,Minn,, & Max i 0.0053 0.222 0.050 0.024

Notes:
1. Groundwater velocity derived from V = Ki/n, where:
K = hydraulic conductivity, i = hydraulic gradient, and n, = effective porosity.
2. The hydraulic conductivity values in the Deep Residuum, Partially Weathered Rock,
and Bedrock are from slug tests (Table 4).
3. Effective porosity values in the Deep Residuum and Partially Weathered Rock
are from soil laboratory tests (Table 5). '
4. Effective porosity values in the Bedrock are from published values (5 to 10 percent) (Kruseman & deRidder, 1989).
5. Hydraulic gradient information is from the February 14, 2008 Water Table Contour Map (Figure 6).
6. The high velocity hydraulic gradient (0.222 f/ft) is in the northern portion of Phase 4.
(maximum calculated hydraulic gradient of 0.222 [180 feet between the 2490 and 2530 contours]).
7. The low velocity hydraulic gradient (0.0435 ft/ft) is in the central portion of Phase 3.
(minimum calculated hydraulic gradient of 0.0435 [230 feet between the 2490 and 2500 contours]).
8. Upper Residuum is typically above the water table, and is therefore not used in the calculations on this Table.

Table 7 Prepared By: MSP
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TABLE 8

SUMMARY OF HYDROGEOLOGIC CHARACTERISTICS OF GEOLOGIC UNITS

Haywood County, North Carolina
BLE Project Number J07-1957-02

White Oak MSW Landfill - Phase 3 & 4 DHR

Geologic Unit USCS Grain Size Total Porosity Effective Porosity Hydraulic Conductivity (cm/sec)
gravel sand silt clay max min average | geomean max min average { geomean max min geomean
Upper Residual Soil CL, ML, MH 0.1% 38.7% 44.7% 16.6% 52.5% 47.9% 50.5% 50.5% 21.0% 3.5% 15.3% 12.5% | 2.6E-04 | 1.1E-05 | 53E-05
Deep Residual Soil SM, ML 4.7% 54.8% 33.0% 7.5% 52.5% 39.4% 47.0% 46.9% 32.0% 10.5% 23.4% 227% | 4.7E-04 1.1E-05 | 7.6E-05
Partially Weathered Rock SM 1.1% 64.8% 29.3% 4.9% 49.5% 49.0% 49.3% 49.2% 30.5% 23.5% 27.0% 26.8% | 2.6E-05 - -
Bedrock Biotite-Quartz-Feldspar - - - - 10.0% 5.0% 7.5% 7.1% 10.0% 5.0% 7.5% 7.1% 2.0E-04 1.9E-06 1.9E-05
Gneiss

Notes:

1. Values are summarized from Table 4 (Summary of Slug Test Results) and Table 5 (Summary of Lahoratory Results).

The hydraulic conductivity values for the Deep Residuum, Partially Weathered Rock, and Bedrock are from slug testing,

2. Grain size values are averages.
3. "geomean" is the geometric mean.

4. Values of porosity in Bedrock are from published values (Kruseman & deRidder, 1989).

Table 8
WOLF DHR Unit 3 and 4.xls

and from soil laboratory testing in the Upper Residuum.
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TABLE 9

VERTICAL HYDRAULIC GRADIENTS AND FLOW RATES
White Oak MSW Landfill - Phase 3 & 4 DHR
Haywood County, North Carolina
BLE Project Number J07-1957-02

Ground Horizontal Midpoint Vertical 2/14/2008 Vertical Geometric Mean Geometric Mean Vertical

Well Ground TOC Elevation Distance Screen Separation Between Water Head Hydraulic Hydraulic Effective Flow

Pairs Elev. (ft) | Elev. (ft) | Difference (ft) Between Wells (ft) Elev. (ft) | Screens Midpoints (ft) | Elev. (ft) | Difference (ft) | Gradient )] K(ft/day) Porosity (n) Velocity (ft/day) Direction
MW-5A 2502.29 | 2503.58 0.11 7.6 2490.30 18.80 2497.59 0.84 0.045 0.1144 0.1159 0.044 Recharge
MW-5D 2502.18 | 2502.90 2471.50 2496.75
BLE-78 2492.12 | 249530 0.20 7.4 247523 37.93 2484.86 -0.40 -0.011 0.1144 0.1159 -0.010 Discharge
BLE-7D 2491.92 | 2495.70 2437.30 2485.26

Notes:

1. Water level elevations measured on 2/14/2008.
2. Hydraulic conductivity values are from Table 4 and effective porosity values are estimated from averages or similar soil types on Table 8,
3. Negitive (-) gradients and velocities indicate an upward flow direction.

4. Positive (+) gradients and velocities indicate a downward flow direction.

Table 9
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Middle Paleozoic

Late Proterozoic

Late Proterozoic to Early Paleozoic
A

GENERALIZED GEOLOGIC MAP OF NORTH CAROLINA

Sedimentary and Metamorphic Rocks

Sedimentary rocks - sandstone, dolomite, shale and siltstone.

Metasedimentary and metavolcanic rocks of the Kings Mountain belt - schist, phyllite, marble,
metavolcanic rock, quartzite and gneiss.

Metamorphic rocks of the Inner Piedmont, Milton belt and Raleigh belt - gneiss, schist and
amphibolite.

Metavolcanic rocks of the Carolina slate belt and eastern slate belt - felsic metavolcanic rock
with mafic and intermediate volcanic rock.

Metasedimentary rocks of the Carolina slate belt and eastern slate belt - metamudstone,
argillite and epiclastic rock.

Clastic and carbonate metasedimentary rocks of the Murphy belt - schist, phyllite, quartzite,
marble, slate and metasiltstone.

Brevard fault zone - schist, marble and phyllonite.

Clastic metasedimentary and metavolcanic rocks of the Ocoee Supergroup, Grandfather
Mountain Formation, Mount Rogers Formation and quartzite of the Sauratown Mountains
anticlinorium - slate, metasiltstone, schist, metagraywacke, calc-silicate granofels, quartzite
and felsic metavolcanic rock.

Late Proterozoic

Clastic metasedimentary rock and mafic and felsic metavolcanic rock of the Ashe
Metamorphic Suite, Tallulah Falls Formation and Alligator Back Formation - gneiss, schist,
metagraywacke, amphibolite and calc-silicate granofels.

{D Felsic gneiss derived from sedimentary and igneous rocks in the northern outcrop area; biotite
gneiss in the southern outcrop area; locally migmatitic and mylonitic. Locally and variably
interlayered with amphibolite, calc-silicate granofels and rare marble, Intruded by Late
Proterozoic mafic and felsic plutons.

Middle Proterozoic

Intrusive Rocks

Granitic rocks - unfoliated to weakly foliated.

Syenite - Concord ring dike.

to Late Paleozoic

Metamorphosed gabbro and diorite - foliated to weakly foliated.

o

3

N

B Metamorphosed granitic rocks - foliated to weakly foliated; locally migmatitic.
o

A

§ : Henderson Gneiss - uneven-grained monzonitic to granodioritic.

o | [

=

e - Meta-ultramafic rocks.

Quaternary

Tertiary

Cretaceous

Sedimentary Rocks

Surficial deposits, undivided - sand, clay and gravel.
(Shown only below 25 feet of elevation.)

Pinehurst Formation - unconsolidated sand.

Terrace deposits and upland sediment - gravel, clayey sand and sand.

Waccamaw Formation - fossiliferous sand with silt and clay.

Yorktown Formation and Duplin Formation, undivided -
Yorktown Formation- fossiliferous clay and sand.
Duplin Formation- shelly sand, sandy marl and limestone.

Belgrade Formation, undivided -
Pollocksville Member- oyster-shell mounds in sand matrix.
Haywood Landing Member- fossiliferous clayey sand.

River Bend Formation - sandy, molluscan-mold limestone.

Castle Hayne Formation -
Spring Garden Member- molluscan-mold limestone.

Comfort Member and New Hanover Member, undivided -
Comfort Member - limestone with bryozoan and echinoid skeletons.
New Hanover Member - phosphate-pebble conglomerate.

Beaufort Formation, undivided -
Unnamed upper member - glauconitic, fossiliferous sand and siity clay.
Jericho Run Mempber - siliceous mudstone with sandstone lenses.

Peedee Formation - marine sand, clayey sand and clay.
Black Creek Formation - lignitic sand and clay.
Middendorf Formation - sand, sandstone and clay.

Cape Fear Formation - sandstone and sandy mudstone.

Triassic
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Dan River Group, undivided -
Stoneville Formation - conglomerate, sandstone and mudstone.
Cow Branch Formation - mudstone.
Pine Hall Formation - sandstone, mudstone and conglomerate.

l:l Chatham Group, undivided -

Sanford Formation - conglomerate, sandstone and mudstone.
Cumnock Formation. - sandstone and mudstone.
Pekin Formation - conglomerate, sandstone and mudstone.
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Physiography

North Carolina can be divided into three physiographic provinces, the Coastal Plain,
the Piedmont and the Blue Ridge. Each province is characterized by particutar types of
landforms.

The Coastal Plain is characterized by flat land to gently roifing hills and valleys.
Elevations range from sea level near the coast to about 600 feet in the Sand Hills of the
southern Inner Coastal Plain.

The Piedmont Province lies between the Coastal Plain and the Blue Ridge Mountains.
The Piedmont occupies about 45 percent of the area of the state. Along the border between
the Piedmont and the Coastal Plain, elevations range from 300 to 600 feet above sealevel.
To the west, elevations gradually rise to about 1,500 feet above sea level at the foot of the
Blue Ridge. The Piedmont is characterized by gently rolling, well rounded hills and long
low ridges with a few hundred feet of elevation difference between the hills and valleys. The
Piedmont includes some relatively low mountains including the South Mountains and the
Uwharrie Mountains.

The Blue Ridge is a deeply dissected mountainous area of numerous steep mountain
ridges, intermontane basins and trench valleys that intersect at all angles and give the area
its rugged mountain character. The Blue Ridge contains the highest elevations and the
most rugged topography in the Appalachian Mountain system of eastern North America.
The North Carolina portion of the Blue Ridge is about 200 hundred miles long and ranges
from 15 to 55 miles wide. It contains an area of about 6,000 square miles, or about 10
percent of the area of the state.

Within North Carofina, 43 peaks exceed 6,000 feet in elevation and 82 peaks are
between 5,000 and 6,000 feet. On the west, the Great Smoky Mountains is the dominant
range with several peaks that reach more than 6000 feet. On the eastern side of the North
Carolina Blue Ridge, the highest range is the Black Mountains which extend for some 15
miles and contain a dozen peaks that exceed 6,000 feet in elevation. This group includes.
Mount Mitchell. At an elevation of 6,684 feet, it is the highest peak of eastern North
America. Other prominent ranges from northeast to southwest are the Pisgah Mountains,
Newfound Mountains, Balsam Mountains, Cowee Mountains, Nantahala Mountains,
Snowbird Mountains and the Valley River Mountains.

Geology

Three major classes of rocks common to North Carolina are igneous, metamorphic and
sedimentary. North Carolina has a long and complex geologic history. Although much
remains fo be learned, detailed geologic studies provide a general understanding of
regional geological relationships. The state is best described in terms of geological beits;
that is, areas with similar rock types and geologic history.

Blue Ridge Belt: This mountainous region is composed of rocks from over one billion to
about one-half billion years old. This complex mixture of igneous, sedimentary and
metamorphic rock has repeatedly been squeezed, fractured, faulted and twisted into folds.
The Blue Ridge belt is well known for its deposits of feldspar, mica and quartz—basic
materials used in the ceramic, paint and electronic industries. Olivine is mined for use as
refractory material and foundry molding sand.

Inner Piedmont Belt: The Inner Piedmont belt is the most intensely deformed and
metamorphosed segment of the Piedmont. The metamorphic rocks range from 500 to 750
million years in age. They include gneiss and schist that have been intruded by younger
granitic rocks. The northeast-trending Brevard fault zone forms much of the boundary
between the Blue Ridge and Inner Piedmont belts. Aithough this zone of strongly deformed
rocks is one of the major structural features in the southern Appatachians, its origin is
poorly understood. Crushed stone for road aggregate and building construction is the

Kings Mountain Belt: The beit consists of moderately deformed and metamorphosed
volcanic and sedimentary rocks. The rocks are about 400-500 million yearls old. Lithium
deposits here provide raw materials for chemical compounds, ceramics, glass, greases,
batteries and TV glass.

Milton Belt: This belt consists of gneiss, schist and metamorphosed intrusive rocks. The
principal mineral resource is crushed stone for road aggregate and for building construction.

Charlotte Belt: The belt consists mostly of igneous rocks such as granite, diorite and
gabbro. These are 300-500 million years old. The igneous rocks are good sources for
crushed and dimension stone for road aggregate and buildings.

Carolina Slate Belt: This beit consists of heated and deformed volcanic and sedimentary
rocks. It was the site of a series of oceanic volcanic islands about 550-650 million years
ago. This belt is known for its numerous abandoned gold mines and prospects. North
Carolina led the nation in gold production before the California Gold Rush of 1849. In
recent decades, only minor gold mining has taken place, but mining companies continue
to show interest in the area. Mineral production is crushed stone for road aggregate and
pyrophyllite for refractories, ceramics, filler, paint and insecticide carriers.

Triassic Basins: The basins are filled with sedimentary rocks that formed about 200-190
million years ago. Streams carried mud, silt, sand and gravel from adjacent highiands into
rift valleys similar to those of Africa today. The mudstones are mined and processed to
make brick, sewer pipe, structural tile and drain tile.

Raleigh Belt: The Raleigh belt contains granite, gneiss and schist. In the 19th century,
there were a number of small building stone quarries in this region, but today the main
mineral product is crushed stone for construction and road aggregate.

Eastern Slate Belt: This belt contains slightly metamorphosed volcanic and sedimentary
rocks similar to those of the Carolina slate belt. The rocks are poorly exposed and partially
covered by Coastal Plain sediments. The metamorphic rocks, 500-600 million years old,
are intruded by younger, approximately 300 million year old, granitic bodies. Gold was
once minedin the belt, and small occurrences of molybdenite, an ore of molybdenum, have
been prospected here. Crushed stone, clay, sand and gravel are currently mined in this
belt.

Coastal Plain: The Coastal Plain is a wedge of mostly marine sedimentary rocks that
gradually thickens to the east. The Coastal Plain is the largest geologic belt in the state,
covering about 45 percent of the land area. The most common sediment types are sand
and clay, although a significant amount of limestone occurs in the southern part of the
Coastal Plain. in the Coastal Plain, geology is best understood from studying data
gathered from well drilling. The state's most important mineral resource in terms of dollar
value is phosphate, an important fertilizer component, mined near Aurora, Beaufort
County. Industriai sand for making container and flat glass and ferrosilicon and used for
filtration and sandblasting is mined in the Sand Hills area.

Mineral Industry

North Carolina has important deposits of many minerals and annually leads the nation
in the production of feldspar, lithium minerals, scrap mica, olivine and pyrophyllite. The
state ranks second in phosphate rock production and ranks in the top five in clay and
crushed granite production. North Carolina does not produce significant quantities of
metallic minerals.
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Geologic Belts From West To East

Blue Ridge Belt

and Murphy Belt Carolina Slate Belt
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GEOLOGIC TIME SCALE FOR NORTH CAROLINA

EON |ERA

PERIOD

EPOCH GEOLOGIC EVENTS IN NORTH CAROLINA

AGE*

Quaternary

Recent Deposition of sediments in Coastal Plain.

Erosion of Piedmont and Appalachian
M ins to their present rugged features.

Pleistocene

CENOZOIC

Tertiary

Pliocene

Phosphate deposited in eastern North

Miocene Carolina (Beaufort and Pamlico Counties).

24

Qligocene

Li deposited in Coastal Plain. Weathering

Eocene and erosion continue in Piedmont and Mountains.

Paleocene

66

Deposition of estuarine and marine sediments in
Late the Coastal Plain.
Continued erosion of the Piedmont and Mountains.

Cr

Sediments deposited in northern half of the
Early Coastal Plain. Cape Fear Arch begins to develop.
Piedmont and Mountains eroded.

138

Jurassic

MESOZOIC

Marine sedi dep
shelf.
Piedmont and mountains eroded.

ited on outer

Late

Middl
1dle ‘Weathering and erosion of the Blue Ridge

and the Piedmont areas.
Early Emplacement of diabase dikes and sheets.

205

Triassic

Faulting and rifting create Deep River, Dan River,
Late and Davie County basins. Basins fill with continental clastic
sediments known as "red beds".

Formation of the Atlantic Ocean as North
America and Africa drifted apart. Weather-
ing and erosion of Piedmont and Mountains.

Middle

Early

240

Permian

Final collision of North America and Africa. Thrust
faulting in west; deformation in eastern Piedmont.

290

Pennsylvanian

Time of uplift and erosion.

330

Mississippian

Time of uplift and erosion.

360

Devonian

Emplacement of lithium, mica, and feldspar-rich
pegmatites, primarily in the Kings Mountain and
Spruce Pine districts. Metamorphism of Carolina
slate belt. Period of erosion.

410

PALEOZOIC

Silurian

Period of uplift and erosion.

Ordovician

Continental collision and beginning of mountain
building process—faulting, folding, and
metamorphism of pre-existing rocks.

500

Cambrian

Sandstone, shale, and limestone deposited in the
mountain area. Continued deposition of Carolina
slate belt rocks. Gold deposits of the slate belt form.

Emplacement of igneous intrusions

570

Late

Sedimentary and volcanic rocks deposited in the
mountains and Piedmont. Local intrusions of
igneous rocks.

900

Middle

Sedimentary, volcanic, and igneous rocks formed
in the Blue Ridge and metamorphosed to gneisses
and schists.

1600

PROTEROZOIC

Early

Oldest dated rock in North Carolina is 1,800
million years old.

2500

* Estimated age in miliions

of years.

Oldest known rock in U.S.- 3,600 million years old.
Oldest known rocks in world- 3,850 million years old.
Formation of the Earth- about 4,500 million years ago.

Commercial Gem- and Mineral-Collecting Sites

Garnet. moonstone, ruby and sapphire - Cowee Valley mines;

8 miles north of Frankiin, Macon Co., on NC 28. Panners
Creek Gem Lines; southwest of Raleigh off Old Apex Road
(gems are from western N.C.)

Emerald, aquamarine and amethyst - mines in the Sr— e
Pine-Little Switzerland area, Mitchelt County. {

Emerald, hiddenite, rutile and quartz - mines at Hiddenite,
Alexander Co., 15 miles northwest of Statesville off NC 90.

Gold - Reed Gold Mine State Historic Site; off NC 200, 6
miles southeast of Concord, Cabarrus County. Cotton Patch
Gold Mine; off US 52, 2 miles southeast of New London.

Sapphire - Pressley Mine; off Interstate 40, near Canton,
west of Asheville, Haywood Co.

The State Precious Stone - Emerald

The General Assembly of 1973 designated the emerald
as the official State precious stone. Emerald is found in
North Carolina near Hiddenite in Alexander County and
southwest of Spruce Pine in Mitchell County. The largest
single emerald crystal found in North America was found at
the Rist Mine at Hiddenite in 1969. This crystal weighed
1,438 carats. The Carolina Emerald,a 13.14 carat, emerald-
cut gem, was also found at the Rist Mine.

The State Rock - Granite

The General Assembly of 1979 designated granite as the
official State rock. North Carolina is blessed with an abun-
dance of granite. When granite is crushed, it is used as an
aggregate for road and building construction. if granite has
the right physical properties, it can be cut into blocks and
used for monuments, curb stone and stone for building
facings. The largest open-face granite quarry in the world is
located at Mount Airy, North Carolina.

STATE OF NORTH CAROLINA
James B. Hunt, Jr., Governor
[
Department of Environment, Health
and Natural Resources
Jonathan B. Howes, Secretary

Division of Land Resources
Charles H. Gardner
Director and State Geologist

North Carolina Geological Survey
P.O. Box 27687, Raleigh, N.C. 27611-7687
Telephone (919)733-2423; FAX (919)733-0900
e-mail: jeff_reid@mail.ehnr.state.nc.us

http://www.ehnr.state.nc.us/EHNR/DLR/JEFF/rock1.htm

PRINCIPAL MINERAL-PRODUCING AREAS

DGr

SYMBOLS

Clay Li- fithium
CS- crushed stone Mi- mica
DGr- dimension granite Ql- olivine

DSI- dimenion slate
Fel- feldspar
Gems- gemstones
Kao- kaolin

Phosphate

Peat

Pyr- pyrophyliite
SG- sand & gravel

Clay

Clay

|
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APPENDIX A
DRILLING AND SAMPLING PROCEDURES

SOIL TEST BORINGS

Soil test borings were advanced by mechanically twisting a continuous flight steel auger into the
soil. Soil sampling and penetration testing were performed in general accordance with ASTM D
1586. At regular intervals, soil samples were obtained with a standard 1.4-inch ID, 2-inch OD,
split-tube sampler. The sampler was first seated 6 inches to penetrate any loose cuttings, and then
driven an additional 12 inches with blows of a 140-pound hammer falling 30 inches. The number
of hammer blows required to drive the sampler the final 12 inches was recorded and designated the
"penetration resistance."”

CORE DRILLING

Core drilling procedures were required to determine the character and vertical continuity of refusal
materials. Refusal to soil drilling equipment may result from hard cemented soil, soft weathered
rock, coarse gravel or boulders, thin rock seams, or the upper surface of solid continuous rock.

Prior to coring, a 4-inch diameter PVC pipe was seated in the refusal material and grouted into
place with a cement-bentonite mixture. Refusal materials were then cored according to the ASTM
D 2113 using a diamond-studded bit fastened to the end of a hollow, double-tube core barrel. The
NQ and HQ sizes designate bits that obtain rock cores 1-7/8 and 2-1/2 inches in diameter. Upon
completion of each drill run, the core inner barrel was brought to the surface, the core recovered
was measured, and the core samples were removed and placed in boxes for storage.

The core samples were returned to our laboratory where the refusal material was identified and the
percent core recovery and rock quality designation (RQD) was determined by a geologist. The
percent core recovery is the ratio of the core length obtained to the length cored, expressed as a
percent. The RQD is obtained by summing only those pieces of recovered core which are 4 inches
or longer and are at least moderately hard, and dividing by the total length cored. The percent core
recovery and the RQD are related to soundness and continuity of the refusal material. Refusal-
material descriptions, recoveries and the bit size are shown on a Test Boring Record (see Appendix

Q).




APPENDIX B

FIELD LOGS OF BORINGS
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TEST BORING REPORT BORING NO. BLE —/
PROJECT:  White Oak Landfill
CLIENT:  McGilt Associates BLE JOB NO. J07-1957-02 .
CONTRACTOR: Laundprobe ) PAGE NO. 1 of
EQUIPMENT USED: CME 750 with 4-1/4 inch hollow stem auger LOCATION:
GROUND WATER - DEPTH TO: CORE  |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL [DATE START: 2/15/5
COMP CASING HOLE |[TYPE DATE FINISH: /2o T
198 44 SIZE ID/OD DRILLER: T. Gradwell ;
74 H. g HAMMER WT XXX XXX [PREPARED BY: T. Livingston
- HAMMER FALL XXX XXX ﬁ
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" e
7 ©"” 7Pl
] Sr7, Lr BR , Srenw, 7 Sk, SILT”
(e
MD .73 /%14) /L’_S;é}/ S)/) Céﬂ)/
N
u
IS 83.__{2 V, &FFJ 4‘% /’75:4, 5/1 Clﬁ/ Q
16 - .
. . ™
>l 4 - —
T—S<-R ViSTiee, Gray, Be, /. Sa, SIL7
o / _ /
-0 g -
g
N4
(4/ { S G
_ Z "4 KSWFF,KQ//M,C/ KS@/S/L/
-15 (3 -
o ! -5 V. Sz g,e/ f;eﬂ/) Z{/'///E// ‘M{C/ M
£ ‘ ; i) z= : -
[/ S# , - ‘e b ey PRAG MEM T
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 0-2 VERY SOFT SS  SPLITSPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOPSAND= 4772 .%
1120 FIRM 58 FIRM UD  UNDISTURBED TUBE |TOPBENT.= 59 . (5.
21-30 VERY FIRM 915 STIFF G GRAB SCREEN=G R~ [ K *
31-50 DENSE 1630 - VERY STIFF C COMPOSITE SCREEN LENGTH= |()
51+ VERY DENSE 31-50 HARD B BAG END CAP= (35’- a
51+ VERY HARD NR  NO RECOVERY WELLTD= (R Z




TEST BORING REPORT BORINGNO. RLE ~ /o

White Oak Landfill J07-1957-02{PAGE Z- OF
DEPTH CASING _ SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
;’ 35_& V.ST:Fr, Q/?A/, Ee | /I/I,C) /’/*/V\SE,S-/L/
- 26’ (2 }

2 7 e

G e 30 7

F—Ss- 2 V. Sarr, L Be, bure, Mic, ~p
=

-89 ! S, ST B

- e 1%-9 [Thrs T Ve Snre, Ao, Reg, M. |
16— . +y £ "¢, 7ZgY. |
o 22| S S1e7 / a B

oY

2SS0

.45 (% ]
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS

0-4 VERY LOOSE 02 VERY SOFT Ss SPLIT SPOON SAND =

5-10 LOOSE 34 .. SOFT Hp HYDROPUNCH

11-20 FIRM 5-8 FIRM [8}) UNDISTURBED TUBE BENTONITE =

21-30 VERY FIRM 9-15 STIFF G GRAB

31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =

51+ VERY DENSE 31-50 HARD B BAG ‘WELL 0.D. =

S1+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORINGNO. BLE 7/ o
White Oak Landfill J07-1957-02lpacE S oF 2
DEPTH CASING SAMPLER | SAMPLE _
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
AIN
N
Us
5 % N
B 3
- 50 L2 .
§\ 50.1
&
L |52:%
&
- 56 )5 - - gg.@
éﬂ ‘m R - Br~ b7 oy /’/f\’ﬂ&-ﬂﬁlf&"§
- > i . — -
V) —
S’O/s [X ) 4 -
% P8 = Greny Fhtyze, fue, S, A | |2 en
: -~ i,
Auser Lerusal (o) 6o B&S . Lo
(P 9.0 278 Aup 42,57
_ 447%% Z?L//ns
-7O ]
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOQOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT . HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UuD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO. BLE -7
PROJECT: White Oak Landfill
CLIENT: McGill Assaciates BLE JOB NO. J07-1957-02
CONTRACTOR: Landprobe PAGE NO. 1 of }-
EQUIPMENT USED: CME 750 with 4-1/4 inch hollow stem auger LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL |DATE START: 3/07
COMP CASING HOLE |TYPE DATE FINISH: 2/13/07
TR | 124 SIZE ID/OD DRILLER: T. Gradwell
2 R | 1 P8 HAMMER WT XXX XXX |PREPARED BY: T. Livingston
HAMMER FALL XXX XXX )
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" <]
! TJepwit
SF7, Br, A sp, S, CLAy
—— S5/
2
T [~
. - K~-2 50’?’7 Y %podh/) é){a) _ M/c) F—‘/”l {éi
- D z . )
Sa, ST NG
; N
: Are F=
g <-3 /ﬁ;/ua) Bee, A/S)YL) Mw, 3 g// M
SHAL
o) 4 :
= Ix
AR 1 R
1 - 5 -
| — Y 0FT, Taw, Corty, Gnme, Ao, %zc)
15 = (e Sh, ST :
Z
A S _
26 A SF7, SRy, B, Mic, bgr, A Sh, Sit7
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPIEID WELL DESCRIPTION
04 VERY LOOSE 0-2 VERY SOFT SS  SPLIT SPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND = 26, §
1120 FRM 5.8 FIRM UD  UNDISTURBEDTUBE |TOP BENT.= 2¢. & )
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN=729»0~-3 7 2
31-50 DENSE 16-30 VERY STIFF C  COMPOSITE SCREEN LENGTH =70
51+ VERY DENSE 31-50 HARD B BAG ENDCAP= 4, 2
S1+ VERY HARD NR  NORECOVERY WELLTD = 39,2




TEST BORING REPORT BORING NO. B(F-2 o
White Oak Landfill J07-1957-02{PAGE 2- OF ¥
DEPTH CASING SAMPLER | SAMPLE R
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
)
v
b
: )
' — = [\V4
5 QS 7 V, Hl?,m) Br, B, @em/) My ¢, SI/ F2M S’ﬁ\)\D ZL}'
- 25 lC( /\ -
20, %
2
50 2 SS9 LeosE, 47@45;/) Be, Mic, S}} Foln SAMD = 290
. _
3 1059 U Pam, Mec, Guay, Braun, <1, M N
.35 IS SA LD -1 -
3
i T _ - :
> - 16 Vibiem, Geny, Br, Si, F M SARD = B
_ §Z 2 { - = 4<) 40
' o TERwn, (2 4207 BGS . G
@ (7.0 TR Avp 12 45 1¢0
- 45T ) -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLEID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT . HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
5i+ VERY HARD NR NO RECOVERY WELLTYPE=



TEST BORING REPORT BORING NO. BLE -
PROJECT: White Oak Landfill
CLIENT:  McGill Associates BLE JOB NO. J07-1957-02
CONTRACTOR: Landprobe PAGENO. ~ 1of 7
EQUIPMENT USED: CME 750 with 4-1/4 inch hollow stem auger LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER  BARREL [DATE START: b7
COMP CASING HOLE |TYPE DATE FINISH: 142 /07
i3 S SIZE ID/OD DRILLER:  Gradwell
24 9. ¢4 HAMMER WT XK XXX _ [PREPARED BY: T. Livingston
- ' HAMMER FAIL XXX XXX
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PERG" "
l— Q? 2] % PSO) L S} D
~ ——
= B Fiem; Be i Fom SAY (’{”’9
z 155 )
¢
T (% S, LT
Z T Be, M, B Se, QUT (7,
] 5 5 e / /) 7L

gz) P’SA} S/)

CLH/

O
ff V‘"gg—g N Ze A S Sy CMH/ | §\
~ /6 = / e) g ] J \
5
7 s/ :
- ]SS V. Foen, gz),@;,ej /’/(/c) S, A~C
{5 5 SALY ]
= . ,
7S5 -5 S, ZZp, En, e, 3, AC SHLD
20 5 ]
BLOWS/ET DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND = 3(512
11-20 FIRM 58 FIRM UD  UNDISTURBEDTUBE |TOP BENT.= 332 .. 5
2130 VERY FRM 915 STIFF G  GRAB SCREEN = g<g<o—48 .
31-50 DENSE 16-30 - VERY STIFF C  COMPOSITE SCREEN LENGTH= { O
s1+ VERY DENSE 31-50 HARD B BAG ENDCAP=D.2
51+ VERY HARD NR  NORECOVERY WELLTD = $%,2




BORINGNO. BLE->

TEST BORING REPORT
White Oak Landfill J07-1957-02{PAGE %) _ OF &
DEPTH CASING SAMPLER | SAMPLE
N BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT PER 6"
b Be, Gpay, M, F-:n G, S1E77
- ,2\[; ‘ -
’\ N
0
\
& 0 N
30 '% %ST/FF/ QM/’, gﬁ)&)ﬁ; MIC) ﬁ“\/\
Sh, Sier
22.0
{2 . . ‘
15 _ %fugg) é,z.qy) M‘f/’ﬂ;’ , @é/(-) M(c) S‘// )Q\
3l
~ 34
Ij V, /oo /ch Qg)- /?/(16) M SAWD -
% 1= W/;Z&_t FRAGMEL T -
-4
3\ o
ox |
. |
12 ' 7 e )
_ ki GSE y GrAy , M, S P SARD ||
N ?Zb 2% W//Zac,c /{'ZﬂémE//TS =
BLOWS/FT DENSITY BLOWS/ET ~ CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT . HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELLTYPE= ~




TEST BORING REPORT BORINGNO. RLE -3
White Oak Landfill J07-1957-02|pAGE > OF
DEPTH CASING SAMPLER SAMPLE
N BLOWS BLOWS NUMBER USCS " FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
s/
Q 7
Y
X
A b
'
'l;:(t PR~ Ur Derse lon e, Be, R, Mue,
_50 2 ) /‘/"/t/\ S’ﬁr‘(D 5_00
» i
Bowwe, Term (4 50 BGS . Gu) &7
(Ds 7 @ /0K #VD /&47[/4;—*773;2
29 HES
-
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPIEID . WELL MATERIALS
04 VERY LOOSE 02 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 . SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO.%J_F - 1} L
PROJECT: [\ W76 Ofe. LF ~ Hpwwp Co - =
CLIENT: MG Fcs. - BLE JoBNO. 507 -ADFVZ. ‘;
CONTRACTOR: PAGE NO. 1 of | :
EQUIPMENT USED: LOCATION:
GROUND WATER DEPTH TO: CORE _ |ELEVATION:
DATE HRS AFT WATER BOT. OF BOT. OF CASING SAMPLER BARREL |DATE START: 9 Zéz 0'7
COMP CASING HOLE TYPE HSA Split Spoon XXX DATE FINISH:
SIZE ID/OD 8.25"OD 2"ID XXX DRILLER: 7‘&: - B E
HAMMER WT XXX 140 Ib XXX PREPARED BY: 7/, 7l <'//m/
HAMMER FALL XXX 30" XXX '
DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
\TePSIL.
SS-1 ) }\)0 SAmLES ]
Boemis, Term, (& 2.5 -
SS-2
B3 - _
SS-3 3 B}
SS-4 i
10 _ -
- - é
i
i
) ) |
- $8-5
15 - _ |
S$S-6 i )
20 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND =
11-20 FIRM 5-8 FIRM ub UNDISTURBED TUBE TOP BENT. =
2130 VERY FIRM 9-15 ) STIFF G  GRAB SCREEN =
3150 DENSE 16-30 VERY STIFF C  COMPOSITE SCREEN LENGTH =
s1+ VERY DENSE 31-50 HARD B BAG END CAP=
51+ VERY HARD NR  NORECOVERY WELLTD =




TEST BORING REPORT BORING NO. BLE - &
PROJECT:  White Oak Landfill
CLIENT:  McGill Associates BLE JOB NO. J07-1957-02
CONTRACTOR: " Landprobe PAGENO. 1 of Z-
EQUIPMENT USED: CME 750 with 4-1/4 inch hollow stem auger LOCATION:
GROUND WATER DEPTHTO: ' ' CORE |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING _SAMPLER . BARREL [DATE START: 2/6/07
COMP CASING HOLE [TYPE DATE FINISH: 2/6/o »
TOR 113 SIZE ID/OD DRILLER: T. Gradwell
14 Y, HAMMER WT XXX XXX |PREPARED BY: T. Livingston ‘
HAMMER FALL XXX XXX ’ |

DEPTH CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER UsCs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" S

'*/_:"‘*\(zl_ﬁféﬂ.v
)R,
Br, S/ Ty, Q1A 4

95~/
2

\9}
. Fien, &, &/4)6,2;4}/, Moy, /Mzc) ﬁ/fﬁ} K Q __
= 154 Ce ;) S727° N
K 3 WiN
( | »
sa | [Fen B e, M AN, Sur |
S V Frm, Lr Be, Bk, Mo, S),F.C
- 1o R ' N
S% W) - iosle
I ,‘Zdﬁ
7 1555 ren, @zeny)i@lz) We7; /M(c,S//\
-8 & = S AD -l -
| | B
/ 7 L§ —
a/47” - |
SN S FIE — Geay Br, , . Sy, F-MSRUD ||
7] - - — _
- 20 . W/ oy S RAGMETT, _ )
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLEID ' WELL DESCRIPTION
04 VERY LOOSE 0-2 VERY SOFT SS  SPLIT SPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND= ]2, T -
11-20 FIRM 5-8 FIRM UD  UNDISTURBEDTUBE [TOP BENT.= (&,
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN= (5~ p =
31-50 DENSE 16-30 * VERY STIFF c COMPOSITE SCREEN LENGTH = | §
51+ VERY DENSE 31-50 HARD B BAG END CAP= Qv 2
51+ VERY HARD NR  NORECOVERY WELLTD= 2532




TEST BORING REPORT BORINGNO.RLE -5 o
White Oak Landfill J07-1957-02[PAGE  LOF =
DEPTH CASING | SAMPLER | SAMPLE B
IN BLOWS BLOWS NUMBER UsCs FIELD CLASSIFICATION AND REMARKS ‘WELL
FEET PER FT PER 6"
T PR = Bre  Be, Mic, S) | Fopr SAVD I0X[~ 6.0
9L 3 =
1 ‘ W /Rocic  fRagunEnTe 25.2
26,0
3,0 .
3% }
40 :
. BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID ‘WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 . SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM Ub UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG ‘WELL O.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =

:
i
I
:
é .
i
!




TEST BORING REPORT BORING NO. &.F - (2
PROECT: | Mag (Qfwe  LF
CLIENT: siejosNo. (45 70
CONTRACTOR: PAGE NO. 1 of £
EQUIPMENT USED: O Yy o HSH LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING  SAMPLER  BARREL |DATE START:
CoMP CASING | HOLE |TYPE HSA | SplitSpoon | XXX |DATE FINISH:
EIS LS AT ISEES SIZE ID/OD 8.25" OD 2"ID XXX _|DRILER: Tén «RE
24 a4 0 ass HAMMER WT XXX 1401b | XXX __|PREPAREDBY: 7| /-
HAMMER FALL XXX 30" XXX |
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET | PERFT | PER6" o
7 OPS/L
= .
3 sS-1 | N Fen T S/'FF BR Eéb SmE
a! )ﬁ)‘ £ Sﬂ my S fLT
Z ss2 | SN Frem To Ui £ g™, BR Cen BL"(‘) -
5
: ze S ury AN SN .
- . .
(< ss3 |SMY L N
Ce : >
i X ] I
4
& ] a0
% SS-4
10 16 Sm - -
4 - .
« il sss S M
15 (& - -
< <y [Fem T (. fian B, B, Gorny,
i Ss6 | O lel)/) 7 ’1' 1 SI’)V\JJ)
20 < - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON STICKUP= 2.9
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOPSAND = 33.
11-20 FIRM 58 FIRM UD  UNDISTURBEDTUBE |TOPBENT.=7-7, ()
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN = Y(,,0 - Db«
31-50 DENSE 16-30 VERY STIFF C  COMPOSITE SCREENLENGTH= |0
51+ VERY DENSE 31-50 HARD B BAG ENDcAP= Q¢
51+ VERY HARD NR  NORECOVERY welLTD= Yo, Z

-



TEST BORING REPORT BORING NO.RLE “(¢
PAGE 2 OF 3
DEPTH CASING SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
- ®
: S’
S .
& ss7 |SN
125 3 -
‘LS s _7'/1'3“";&27’) Be) M(} §;L7‘// o
-, tv\
30 ¥ SM L Fes prp g e
€ 1o
: SN
STiFe, Gy B, Mic /5)/
g } / ) b )
- sso | ML : _
35 aqa_| _ Su7
- Jp\ L
711
- d _
a \h Ser, B e /7 Sewny | I
v i ss-10 |11 V)_ ) 2R M ! it -
40 1) A _
@ V. oneF, é;/z/y) Bg, M, Su M‘”Q; g
s 1 ssu |[ME T E Susy SuT '
45 N - 4 -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 - SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM ubD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF o} COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =

2(g,{




TEST BORING REPORT BORING N0.2 £~ (¢
PAGE 3 OF %
DEPTH CASING SAMPLER SAMPLE _
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" [N
, { Pw R o =5 —
£s _ Rock FRAc/ENTS =
— ;
- Beaweg TErM @ Ho O
- Pucer LerusaL
SS-12 )
50 _ -
$S-13 )
$S-14 )
60 - -
S§-15 )
65 _ -
SS-16 i
70 _ -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON - SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM ubD UND_ISTURBED TUBE . |BENTONITE =
21-30 VERY FIRM 9.15 STIFF G GRAB
31.50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLOD. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =

N

NS



TEST BORING REPORT BORING NO. RLE -7
PROJECT: White Oak Landfill
CLIENT:  McGill Associates BLE JOB NO. J07-1957-02
CONTRACTOR: Landprobe PAGE NO. 1 of b
EQUIPMENT USED: CME 750 with 4-1/4 inch hollow stem auger LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING  SAMPLER BARREL |DATE START: 2 Nz
COMP CASING HOLE [TYPE DATE FINISH: z 4 7 /07
Thp. S SIZE ID/OD DRILLER: . Gradwell
3t He 2,% HAMMER WT XXX XXX |PREPARED BY: T. Livingston
- HAMMER FALL XXX XXX
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6
6" Tersain,
B [rem , Br, S, Céﬁ/
5 13%%)
5 N
2 ) ) N Q‘
S g‘_% /1746,4/\) 47; E&/ Q} Y ova i;\)
- g’ 3 . v -
Z
z gS"}, loosE, Lr. E/&/ gz,,ev @@//, Sy, SR
5 .
e
= RS Fjm L7 B, MﬂzTE/ /t/g'/’/ g}) - '
. 7 R
e SAUD
{ Q 1?
N
&
-5 RN
=z - —
. /; -~ »r, @n/)j £, //é?; /. y $ /
. - . - a4
S SAD L
)
<)
; X
Vo
- 2 ¢z ot SAVD -l -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 02 VERY SOFT SS  SPLITSPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND =
11-20 FIRM 5-8 FIRM UD  UNDISTURBED TUBE  |TOP BENT. =
2130 VERY FIRM 915 STIFF G GRAB SCREEN =
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH =
51+ VERY DENSE 31-50 HARD B BAG END CAP=
51+ VERY HARD NR  NORECOVERY WELLTD =

H
{
i
{
i
1
i
i

|



TEST BORING REPORT BORING NO. BLE -/
White Oak Landfill J07-1957-02|PAGE 1 OF v
DEPTH CASING SAMPLER SAMPLE -
N BLOWS BLOWS NUMBER USCS FIELD CILASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
-
A
E SnEF, Geay Br Mic, STy |
2 gg_(] MEF, (redy DR , 2Ty, Fem SAVD _
— Q'
29 e 5.
Z2L 15,15
A}
¢
Pueen (Lzpusal @ 26 RGS, GUW
/ . ”
[D;g @ TaR. Avp 7 Arrer
24 Het..
- 30
- 35
- L&
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 02 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT . HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLOD.=
51+ VERY HARD NR NO RECOVERY WELL TYPE=




TEST BORING REPORT BORING NO,BQ—? - 7[)
PROJECT: _((Jurey Q. LF - Repogo  ©d -
CLIENT: 7 BLE JOBNO. S /~(457-0/]
CONTRACTOR: PAGE NO. 1 of & -
EQUIPMENT USED: LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE HRSAFT | WATER | BOT.OF CASING SAMPLER BARREL |DATE START: o
COMP CASING TYPE HSA Split Spoon XXX |DATE FINISH: 2 A
ToR, 6.2 SIZE ID/OD 8.25° OD 2"ID XXX |DRILER: —1& -~ BE
N <3 HAMMER WT XXX 140 Ib . XXX__[PREPARED BYT], Liu)NeSTan)
HAMMER FALL XXX 30" XXX '
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS | NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" NS
2 ool
— Vand
ss-1 : Log, FoR BLE-7 :
SS-2 ) i
3 - -
S8-3 _ -
N
SS-4 i i
10 ' - -
| S8-5 i i
15 _ -
SS-6 ) i
20 _ -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 0-2 VERY SOFT ss SPLIT SPOON STICKUP= 3,5
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND = “{,,, 9
11-20 FIRM 5-8 FIRM uD UNDISTURBED TUBE  (TOPBENT.= 30 2
21-30 VERY FIRM 9.15 STIFF G  GRAB SCREEN= 59,(, ~ 4 Le
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH= |6
51+ VERY DENSE 31-50 HARD B BAG END CAP= /2
51+ VERY HARD NR  NORECOVERY WELLTD=54.%

i
!
H
i
L
i




TEST BORING REPORT BORING NO.BLE, -7/
PAGE 2 OF 5
DEPTH CASING | SAMPLER | SAMPLE '
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
N
- § -
_ 3y
Q)
SS-7 i i
) 4 B
: SS-8 i i
- Hucer Fersn é 370 :
e
$5-9 CHAI\JGE Ooez "1 hir UM\&Q
35 _ -
-
Qe (orit Bt gﬁ :
[~
| SS-10 i i
40 - -
SS-11 i i
45 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLITSPOON - SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM 10))] UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT

BORING NO.B®\E -7D
PAGE 3 OF 3
DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
. e
Ss-12 i (/> ’
50 _ T |- - \‘7 %Wl
v |_
SS-13 i 1
55 - -
- 1549.b
SS-14 34,
60 7 159,%
JR— .0
87211)4, TERMIVETEL @ o) O
_. SS-15 ) )
65 - -
SS-16 i i
70 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM L1)3] UNDISTURBED TUBE . {BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPQOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR NO RECOVERY WELLTYPE =




CORE BORING REPORT BORING NO. TE~ 1D
PROJECT: _ Wy Oy LF
CLIENT: Mol Reso - BLEJOBNO. N 7-{457-0[L
CONTRACTOR: PAGE NO. 1of 2
EQUIPMENT USED: LOCATION:
GROUND WATER DEPTH TO: ORIENTATION CORE BARREL ELEVATION:
DATE HRS AFT WATER BOT. OF BOT. OF X |VERTICAL TYPE NQ DATE START:
COMP CASING HOLE HORIZONTAL TYPE DATE FINISH:
INCLINED Bit (ft) DRILLER:
BEARING Barel () PREPAREDBY: 7L
ANG. FROM VERT. Total (ft)
DEPTH DRILL CORENO. | SAMPLE RECOVERY
IN RATE DEPTH NUMBER RQD FIELD CLASSIFICATION AND REMARKS WELL
FEET MIN/FT RANGE FT % P
. ) .
32.0 L 4«&52 Rerushe 3210 |
; :
E,«/ /5// LG‘T) - H*‘Rb' SLI l’\)ZPfTHE\%b) ER) .D?\(' g\ﬁy) (*)‘T\TE,, i 33
Sl AL | \IPRsE GRAWED @um FevsPAR '\/. ]
5 5.0 BiotrE &}}E‘?% v W/ ey Poupmigo | Gase
-5 : - |STAWED FRAerures -

o

1/

- . too, FR‘ESH) BR, DRic Gy, M, Fine
- T6 GonrseE GRAMED
QNEISS, Mo, ﬁuAmw, 7, _6u4ﬁew/

/K),\)D UsE %V@SE SracELS  Smpgs 72A¢

@Gry - fassPar Bt

2024

\;\

72 60" 1o |70 _
45 #5.0
FIELD HARDNESS BEDDING ATTITUDE AND ANGLE JOINTS / SHEAR / FRACTURE WEATHERING

V. HARD - KNIFE CANT SCRATCH V. THIN <2 HORIZONTAL (0-5) V.CLOSE < FRESH

HARD - SCRATCHES DIFFICULTLY THIN g2 SHALLOW OR LOW ANGLE (5-35) CLOSE pAs vl V. SLIGHT

MOD. HARD - SCRATCHES EASLLY MEDIUM 236" MODERATELY DIPPING (35-55) MOD CLOSE 12736 SLIGHT

SOFT -GROVES THICK 36m1zan STEEP OR HIGH ANGLE (5585) WIDE 36™126" MODERATE

V. SOFT ~CARVES V. THICK >0 VERTICAL (85-90) V. WDE >120" MOD. SEVERE
V.SEVERE
COMPLETE

ORDER FOR CORE DESCRIPTION: FIELD HARDNESS, WEATHERING, COLOR, GRAIN SIZE/TEXTURE, LITHOLOGY,

FRACTURE CHARACTERISTICS, BEDDING AND FOLIATION, COMMENTS

Changes WELL DESCRIPTION

Rod on SCREEN DEPTH = STICKUP =

GS to TOR SCREEN LENGTH = TOP SAND =

Depth to bit END CAP = TOP BENT. =

Run WELLTD = BOT. CASING =




CORE BORING REPORT BORINGNO.B L€ - TP
PAGE - oF
DEPTH DRILL CORENO. | SAMPLE RECOVERY
IN RATE DEPTH NUMBER RQD FIELD CLASSIFICATION AND REMARKS WELL
FEET MIN/FT RANGE FT %
YA -
5)
471 / -
.50 54.0 )
/ +
430 )| .
p =
— -—
VZJ b 5 g 77 5 0 - -
é 3!/ - -
” - ]
- (o|@ | 100172
(O 0.0
- &/g(,/, Sf 7 -
FIELD HARDNESS BEDDING ATTITUDE AND ANGLE JOINTS / SHEAR / FRACTURE WEATHERING
V. HARD - KNIFE CANT SCRATCH V. THIN <2 HORIZONTAL (0-5) V.CLOSE <* FRESH
HARD - SCRATCHES DIFFECULTLY THIN A bead + SHALLOW OR LOW ANGLE {5-35) CLOSE As el V. SLIGHT
MOD. HARD - SCRATCHES EASILY MEDIUM 12m36¢ MODERATELY DIPPING (35-55) MQD CLOSE 1236 SLIGHT
SOFT -GROVES THICK 36120 STEEP OR HIGH ANGLE (55-85) ‘WIDE 361207 MODERATE
V.SOFT -CARVES V. THICK >120" VERTICAL (85-50) V. WIDE >120" MOD. SEVERE
V.SEVERE
COMPLETE

ORDER FOR CORE DESCRIPTION:

FIELD HARDNESS, WEATHERING, COLOR, GRAIN SIZE/TEXTURE, LITHOLOGY,

FRACTURE CHARACTERISTICS, BEDDING AND FOLIATION, COMMENTS

Changes WELL MATERIALS
Rod on SAND = GROUT =

GS to TOR WELLO.D. =
Depth to bit __|BENTONITE = CASING 0.D.=
Run ] WELL TYPE =

QG/C




TEST BORING REPORT BORING NO. £/ -8
PROJECT: Haywood County White Oak DHR
CLIENT:  McGill Associates BLEJOBNO. 1957-02
CONTRACTOR: Landprobe PAGE NO. 1of [
EQUIPMENT USED: CME 750 with 4-1/4 inch hollow stem auger LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE HRSAFT | WATER | BOT.OF | BOT.OF CASING _ SAMPLER  BARREL [DATESTART: Z7-/J-0F
COMP CASING HOLE |TYPE DATEFINISH: Z-(F-0}
SIZE ID/OD DRILLER: T. Gradwell
HAMMER WT XXX XXX |PREPARED BY: T. Livingston
HAMMER FALL XXX XXX
DEPTH CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS | NUMBER UsCcs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
’Lé '/n(i/mf TE?/)/a if _/J
Mo groendurler at Hive
of il
f 4 ¢ /vi“ .
- [o i
- / i-/ -
- 9 (7 -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 02 VERY SOFT ss SPLIT SPOON STICKUP =
5-10 LOOSE 3-4 SOFT HP  HYDROPUNCH TOP SAND =
1120 FIRM 5-8 FIRM UD  UNDISTURBED TUBE  |TOP BENT.=
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN =
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH =
51+ VERY DENSE 31-50 HARD B BAG END CAP =
51+ VERY HARD NR  NORECOVERY WELLTD =




TEST BORING REPORT BORING NO. B(E-A
PROJECT: (Ware O LF - Jopwne Co —
CLIENT: 7 BLEJOBNO. S07-{957¢
CONTRACTOR: PAGE NO. 1 of B
EQUIPMENT USED: LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING  SAMPLER  BARREL |DATESTART: 0
COMP CASING | HOLE [TYPE HSA | SplitSpoon | XXX  |DATE FINISH:
0O 42.7 SIZE ID/OD 8.25"OD 2"ID XXX |DRILLER: 7o
7 ¢ Wz HAMMER WT XXX 401b | XXX |PREPARED BY:~T'L
HAMMER FALL XXX 30" XXX '
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" 3
7oL -
% ML " Freen To ST1PP, BRV‘EM} F. s, |
N SS-1 .
I CLA)/ 5y, Ve, SIIT
q i .
5 ss2 | ML
5 5 - -
Supe To &7 S7:5% BR, Gepy , BL, S
5 b
2 ss3 |[Me | M, PSPy, ST :
le ’ el
' <
] DIR]
5 _ 511 .
| ss4 ML &
110 ) - -~
' =N | '
15 AD - -
S N -
3 ss6 | AL
20 X - -
BLOWS/FT DENSITY BLOWS/ET CONSISTANCY - SAMPIEID WELL DESCRIPTION
04 VERY LOOSE 0-2 VERY SOFT Ss SPLIT SPOON STICKUP= 3,
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND = 3%,
11-20 FIRM 5-8 FIRM UD  UNDISTURBEDTUBE |TOPBENT.=Z 2 &
21-30 VERY FIRM 9-15 STIFF G  GRAB SCREEN=¢ 2,7~ 37,7
31-50 DENSE 1630 VERY STIFF C  COMPOSITE SCREEN LENGTH = /0
51+ VERY DENSE 31-50 HARD B BAG ENDCAP= @ Z
S+ VERY HARD NR  NORECOVERY WELLTD= Y 7,9

0Z



TEST BORING REPORT BORING NO. LE -F
PAGE 2 OF
DEPTH CASING SAMPLER SAMPLE B
IN . BLOWS BLOWS NUMBER UsCs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
e R fa PR, 6@7/, Wz Sury SARD e
25 / ~
25 < W R TRAGMELT jS— -
- Pese RepusnL @ 25,0 -
] CHPH\) GE - Ouer. Q;Q Hﬁw\mﬁz 3_1 _
SS-8 ) g) o
30 - g -
3
_ & :
A
N " .
- S @m@g{ rerorT :
i SS-9
35 - -
| S 56 .
: o 1777
- —b - -
$S-10 &
40 - -l -
SS-11 i S
45 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM ubD UNDISTURBED TUBE BENTONITE =
2130 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NoO. L5~
PAGE 3 OF >
DEPTH CASING SAMPLER SAMPLE _
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
z = 475
- g 14749
SS-12 E P & W ’
50 _ Boriwe TERM, Q )
SS-13 ) i
35 - - i
SS-14 i i
60 - -
SS-15
65 - _
SS-16
70 - _
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID ' WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM ub UNDISTURBED TUBE . |BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. = -—
51+ YERY HARD NR NO RECOVERY WELL TYPE =




CORE BORING REPORT BORING NO. BLE - 4
PROJECT: _ W e Q¢ L.t 17145701
CLIENT: BLE JOB NO. -
CONTRACTOR: PAGE NO. 1of L
EQUIPMENT USED: LOCATION:
GROUND WATER DEPTH TO: ORIENTATION CORE BARREL ELEVATION: .
DATE | HRSAFT | WATER | BOT.OF | BOT.OF X |VERTICAL TYPE NQ DATE START: /e
COMP CASING HOLE HORIZONTAL TYPE DATEFINISH:  4/9/7
INCLINED Bit (f) DRILLER: Tt
BEARING Barrel (f) PREPAREDBY: T L
ANG. FROM VERT. __|Total (f)
DEPTH | DRILL | CORENO.| SAMPLE | RECOVERY
™ RATE | DEPTH | NUMBER RQD FIELD CLASSIFICATION AND REMARKS WELL
FEET MIN/FT RANGE T | % .
L 25,8 ﬂw, ER Repush L /
() Mo, Hep,| <u Weaygees, Bro, D Gray,
bu e, é,F To Gt 59&,#)50 C%? Feriserpl-
; - Bunte OREKS | 19/ M. D cvvores, V. Tay :
R-{ dg"|g0 |50 gmwaw Dietiog. Forhnisn, Mo Cusg o :
<
) p V: las Spa 25, SHhq A Sreery .
' o B0 1PPING J—'ew) SIINED JRACTURES
)| -
~1)| 75 . 7
Y/ 714 7562
) 3 g 35(6 _
@) _
7 -
7-2 55| 9% (6%
49 40,6 _
FIELD HARDNESS BEDDING ATTITUDE AND ANGLE JOINTS / SHEAR / FRACTURE WEATHERING
V. HARD ~ KNIFE CANT SCRATCH V.THIN <" HORIZONTAL (0-5) V.CLOSE <* FRESH
[HARD - SCRATCHES DIFFICULTLY THIN s b SHALLOW OR LOW ANGLE (5-35) CLOSE 22 V. SLIGHT
(MOD. HARD -SCRATCHES EASILY MEDIUM 12%36 MODERATELY DIPPING (35-55). MOD CLOSE 12736 SLIGHT
SOFT -GROVES THEK 36°-170" STEEP OR HIGH ANGLE (55-85) WIDE 6™ MODERATE
V.SOFT -CARVES V. THICK >10" VERTICAL (85-90) V. WDE >120 MOD. SEVERE
V.SEVERE
COMPLETE
ORDER FOR CORE DESCRIPTION: FIELD HARDNESS, WEATHERING, COLOR, GRAIN SIZE/TEXTURE, LITHOLOGY,
FRACTURE CHARACTERISTICS, BEDDING AND FOLIATION, COMMENTS
Changes WELL DESCRIPTION
Rod on SCREEN DEPTH = STICKUF =
GS to TOR SCREEN LENGTH = TOP SAND =
Depth to bit END CAP= TOP BENT. =
Run WELL D= BOT. CASING =




CORE BORING REPORT BORING NO. RIE -1
pacE 2 oF T
DEPTH DRILL CORENQ. | SAMPLE RECOVERY
N RATE DEPTH NUMBER RQD FIELD CLASSIFICATION AND REMARKS WELL
FEET MIN/FT RANGE FT %

$540

7

53"147

)

q7 |

‘ §0FT} Vb Wﬁﬁfﬁmﬂb, B&U,ém\)) % éu\n%

144D

#0

-

_ Borite SCHST 5 W/ Wew Devgisbed VT
\Sunrao Ditvg oo, Shanas Dwetng
Snived FRACVEE,

Riotrre

CHE[SS.

Formnian, V Chsg Shey R ess

- Haro , V St Wfﬁmgagb, BRM, Di g;m/
Whire, 7. 75 Cnese Goawes, Gre T

D, 66%6//0}056

Weie

SET

2

45.C

A0

WEATHERING

FIELD HARDNESS BEDDING ATTITUDE AND ANGLE - JOINTS / SHEAR / FRACTURE

V. HARD -KNIFE CANT SCRATCH V. THIN < HORIZONTAL (0-5) V.CLOSE <~ FRESH

HARD -SCRATCHES DIFFICULTLY THIN i e SHALLOW OR LOW ANGLE (5-35) CLOSE a2t V. SLIGHT

MOD. HARD -SCRATCHES EASLLY MEDIUM 136" MODERATELY DIPPING (35-55) MOD CLOSE 12736" SLIGHT

SOFT -GROVES THICK 36"-120" STEEP OR HIGH ANGLE (55-85) WIDE 36™120" MODERATE

V.SOFT -CARVES V. THICK >j20" VERTICAL (85-90) V. WIDE >1200 MOD. SEVERE
V.SEVERE
COMPLETE

ORDER FOR CORE DESCRIPTION: FIELD HARDNESS, WEATHERING, COLOR, GRAIN SIZE/TEXTURE, LITHOLOGY,

FRACTURE CHARACTERISTICS, BEDDING AND FOLIATION, COMMENTS

Changes | WELL MATERIALS

Rod on SAND = GROUT =

GS to TOR WELLO.D.=

Depth to bit BENTONITE = CASING O.D.=

Run WELL TYPE =




TEST BORING REPORT BORING NO. &£~
PROECT: (A )itE, Opg LF _
CLIENT: ~ e sesoeno. D 7’02
CONTRACTOR: i ) PAGE NO. 1 of
EQUIPMENT USED: Y20 He by LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL |DATE START: =
COMP CASING HOLE |TYPE HSA | splitSpoon | XXX |DATEFNISH: 7/2¢./s
TR (2.5 SIZE ID/OD 825" OD 2'ID XXX |DRILLER:
HAMMER WT XXX 140 b XXX __|PREPAREDBY: 7/
HAMMER FALL XXX 30" XXX '
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" O
) - % B -
S nee, 74gb . [r. e Lavup
& ss1 | ML { / gl / . 74 ST )
(2
<O TOAN
e _V«me)éfg@,S),Fmgg )
\O) SS-2
s 2 S | )
@ V. SneF, DeBs LT Br, Fue
\L\L ss3 | M H ) < Conyizy ST )
14 : Anby Sbeayisy ]
(v . )
| 2 SS-4 M [ % N
110 (= - ~1 -
i)
) 22 (D]
g o
1D - .
1= SS-5 /%/71
15 4 - -
Z _ .
k! ss6 /L
20 {le ' - -
BLOWS/FT DENSITY BLOWS/ET CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON STICKUP= 3,
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND = (ly: 7
11-20 FIRM 58 FIRM UD  UNDISTURBED TUBE  |TOP BENT. = ("2,* 7
21-30 VERY FIRM 9-15 STIFF G  GRAB SCREEN=(3,7 - .77
31-50 DENSE 1630 VERY STIFF c COMPOSITE SCREEN LENGTH=//>
51+ VERY DENSE 31-50 HARD B BAG ENDCAP=0., Z
Si+ VERY HARD NR  NORECOVERY WELLTD="7¥. 7




TEST BORING REPORT BORING NO.®UE -0

PAGE 2 OF Y

DEPTH CASING SAMPLER SA_MPLE
N BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
I . .
% ss7 | MH '
25 [z _ _
I U Fam, Eeo, Be, Gény, S :
|5 SS-8 m /
30 [2 - F-M AN -
o <
-
. o
- Heed, KED, Br) Gray, . ﬁw»)? )
1 i T ]
e sso | ML S 24
35 2o - -
1 s _% Harn 751%@ ]
70 ss-10 | [WiL L _
40 ~ ) a4 5!2) 47/6;9)!) Bie , 2~ m 5,9%/’&/), _
SITT ]
12 L ]
2l ss-11 | MLS
45 2le - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM uD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING No. BLE~ | D
PAGE 3 OF
DEPTH CASING SAMPLER SAMPLE _
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
1 .
25 ss-12 |MLS
50 Z - -
15 ] §
11 S SS-13 LS )
55
55 20 _ N -
- <
-
o
@ V. Sn#, E Jii zH
| (¢ ss-14 | AL / ! gz’w 1 GRAY) £ 5‘“"”)7
60 27 - Q, -
ST
YR
¢ _ V. Hﬁﬂb)é\ak)/) ;BKN) WH. | %%wp} B
24, ssts | ML . S
65 26 _ S S
s\\
) (dev7)
/‘
 Hary T U Haro, Geny, Br
J
= b | Mepetaus | MysT /A 1@57%4)/» Ol ez
21 Ss-16 ! S’ )i 47” §. -
70 2= _ - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
1120 FIRM 5-8 FIRM UuD UNDISTURBED TUBE . |[BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
S+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO.®\¢ 10
PAGE 4 OF §L

DEPTH CASING | SAMPLER | SAMPLE

IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
-
- — -
- - .
- - i -
L ML |- -
20 SS-17 -~
s 50 - ~1 -
) 1
P :
| =7
789

&Q $5-18 _ Brews 7&-—}/141@ 789 _

$8-19
& - -
$S-20
= - L |
§s-21
95 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT Ss SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM uD UNDISTURBED TUBE ~ |BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
Si+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO.BLE )
moiEct _WAE OB LP 5
CLIENT: esosNo. |57~ 2
CONTRACTOR: . PAGE NO. 1 of =~
EQUIPMENT USED: (T2 Y LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER  BARREL |DATESTART: ¢ 2357
coMP CASING HOLE [TYPE HSA | SplitSpoon | XXX |DATE FINISH:
TOR, 24,7 SIZE ID/OD 8.25" OD 2"ID XXX |DRILER: K THmBsS
s {1 HAMMER WT XXX 1401b | XXX |PREPAREDBY: 7/
HAMMER FALL XXX 30" XXX ‘
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" 7
3 “surets Ve Siee, DRI, B ‘
g SS-1 X v }
7 M L ﬁ S & &)p‘y g ) I;r
3 . .
| [z ss2 | M
5 9 _ -
T . i
& ss3 | ML | .
. ol -
£ 1
Y . = .
1 SS-4 /M L e
110 16 _ -
“snee, Tk B, b B F Sy :
=, . -
Z SS-5 L Q 7 :
15 7 M - ’K -
4 . .
SS-6 M Z’
20 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
0-4 VERY LOOSE 0-2 VERY SOFT SS  SPLIT SPOON STICKUP= 2..(o
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOPSAND = 40/
11-20 FIRM 5-8 FIRM UD  UNDISTURBED TUBE  |TOPBENT.= 7.0
21-30 VERY FIRM 9.15 STIFF G GRAB SCREEN= 92, ¢—102.4
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH = | {
51+ VERY DENSE 31-50 HARD B BAG ENDCAP= 02
51+ VERY HARD NR  NORECOVERY WELLTD= [OL.Y




TEST BORING REPORT BORING NO. BLE -1)

PAGE 2 OF &

DEPTH CASING SAMPLER | SAMPLE B
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
) -
= SS-7 L
25 % M - -
Srige © U one? Rap, L Br) B
)
- % Savoy Sl LT
= §
7 sss | VL
30 10 = -
) '§®
N
. SN
- 3
1 0
L% sso | ML |
35 A | - -
7] )
G ss0 (W1
40 (| - -
Visn FF 2543 5 2, Gray,
Z Y. Y FrwE _gw 12 YT
1] ss-11 |[ML 4 /
45 \<$ - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
1120 FIRM 5-8 FIRM ubD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO.&LE - |
PAGE 3 OF 5
DEPTH CASING SAMPLER SAMPLE
IN " BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" '
3
3 Ss-12
50 {2 i L -
= S L, U7, Br Five
) ss-13 | ML ! o
3 12 - Swy SiL7
N
- \ 3
T W e
(P Mars T2 Ve SoFe, % <
22| ssus | MY Faro ) S gk) C‘—Q}’E)S 0
60 1 - /)/
F. Sav Dy 3L |
i ol
‘ :
© ]
R ss-15 | W //
65 14 -
- g
I _\/, STPE éﬂzn)/) BJZ)/"/ ﬁw}}'_
4 ss-16 | 2/ ‘
70 1 Y LT
| BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 02 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE . |BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
Si+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
Si+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING No.By g - |
PAGE 4 OF &
DEPTH CASING SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT PER 6"
€ }
1d SS-17
75 1= _
- N
N
AR
— ; o ‘\
. U S0PF, Crray, L Br Me, Five (3
SS-18 v =
8 Tz _ Squp)z SICT ®
. ) . Vo %Rﬁ'/ /ZEA) 472}/) L—TE& CLK)
v Ig ss-19 |} /7/ ) ey,
s B - Fsy ST
- 4 k/ v
K VL SN T R Grey, Br, BLK,
12 $S-20 '
{20 2 - A/hc' | % %Wb)) %
| z
Ma -
- T 4
d $S-21 ) -
95 [ - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR NO RECOVERY WELL TYPE =

71.6

40:)



TEST BORING REPORT BORING NO. @) ¢ ~ []
LJ
PAGE 5 OF 5
DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USsCsS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
sson | MU T -
100 _ .
. T
. G “Teem. @) (53,7
$S-23 pori® '
105 -~
, $8-24 )
110 -
SS-25 i
1115 _
S$S-26
120 _ _
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT Hp HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
S+ VERY HARD NR NO RECOVERY WELL TYPE =

IR

162-%

i




TEST BORING REPORT BORING NO. BLE-\Z
PROECT: __ IAHa£ Qwe [ - Haywgp Cs, _ B
CLIENT: ’ BLE JOBNO. U7~ (657~
CONTRACTOR: . PAGE NO. I of
EQUIPMENT USED: LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING  SAMPLER  BARREL |DATE START:
COMP CASING HOLE ITYPE HSA | SplitSpoon | XXX [DATE FINISH:
TOR 5.4 SIZE ID/OD 825" 0D 2*ID XXX [DRILLER: 775 -RE
24 | 754 HAMMER WT XXX 14010 XXX__|PREPARED BY:T L
HAMMER FALL XXX 30" XXX ‘
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" 3
- - S“FF/ (32 c-wg/v/ )
s s | mi L ST -
5
¢ /9/ ) ]
¢ SS-2 M
{3 (2 _ - -
"
SNEF T Ve Sty 10, Bey £ ), _
g !
e sss |ML | SITT ol
(g YE
5 . NI
i ssa4 | ML
|10 4 - -
g . )
] 7 SS-5 M L
15 A . - -
Y SﬂW; Kevd- Lr, B /'759@/, 1
SILT v3/somg Cuby _
5 - .
% SS-6 M pA
20 2 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
0-4 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON STICKUP= 2. 2
5-10 LOOSE 34 SOFT BP  HYDROPUNCH TOPSAND= /7. &
11-20 FIRM 58 FIRM UD  UNDISTURBED TUBE |TOPBENT.= (. 3
2130 VERY FIRM 9-15 STIFF G  GRAB SCREEN= 57, ~ S0
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH=/O
51+ VERY DENSE 31-50 HARD B BAG END CAP=0.Z
S14+ VERY HARD NR  NORECOVERY WELLTD =7/, 2.




TEST BORING REPORT BORING NO. P&~ 12
PAGE 2 OF ‘f'
DEPTH CASING SAMPLER SAMPLE B
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT PER 6"
i ) .
4 SS-7
25 ) M L _
U ST’F 6{ B(Z < ng) Fl %WD)); 57 ﬂ
S sss (my | W
130 1 _ O 2
5 |9
- N
W 57/'FP/ gﬁ) /?g,',‘)) BLK./ Mg,/ E%JE
S ) glwl)‘ S) [
3 sso | ML &
35 M _ -
(s .
1o $S-10
40 ((z zs _ -
V SmipF, Brio, 4ea e, T
- ) Y ) :
IS ) Sﬁk)py SILT i
3. ss-1u |21 )
45 ! _ -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR NO RECOVERY WELLTYPE =




TEST BORING REPORT BORING NO.BLE | X

PAGE 3 OF ¢

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT PER 6"
ol
T _
K SS-12 M L
50 {2 _ -
oo Dav, B Ra, But, Gy
q- . /7»}5 SHMD
S ss-13 | ML
55 &) L U/ NV
. é N
- 413
o
(4 -
10 ss-14 | A
60 2= ’ Z _ -
= é F
1® :
Hﬂ@/ ﬂ}}) B@L)} 81,;() N\l(") ’
9 ] SAHD\/ [ ST
_ (F SS-15 WL
65 1% _ -
1o .
z3 ss-t6 AL~
70 24 _ -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM ubD UNDISTURBED TUBE | [BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VYERY DENSE 31-50 HARD B BAG WELLO.D. =
Si+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO.B(f ~\Z
PAGE 4 OF K,L
DEPTH CASING SAMPLER SAMPLE _
N BLOWS BLOWS NUMBER USCs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
- m f‘J 1 i
N
i ﬁ '}
_ g o
O - = .
1% SS-17 M L Fri
75 2.0 - -
; 4779
10 N .
20 ss-18 | A7
&Q 2_7— — - - %\D
4, . < o
g, Geny , BR /M/a]_/:i%pp/ S| -
ey - 7 [~ -
S ss-19 | /H /- Y} Ve
85 2.5 - - -
B R
{3 . .
1 SS-20 /// VAN -
9 Zz _ vz ‘7,"?0"127
Y0,
5o é
- Boemvs Teem ./ A -
ss-21 ) )
95 _ -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 ARM Ub UNDISTURBED TUBE BENTONITE =
21-30 VERY ARM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLOD.=
51+ VERY HARD NR NO RECOVERY WELLTYPE =

1
[
!
;
i



TEST BORING REPORT BORINGNO. RLE 7|
PROJECT:  White Oak Landfill
CLIENT:  McGill Associates BLE JOB NO. FOT-1957-02
CONTRACTOR: Landprobe PAGE NO. 1 of
EQUIPMENT USED: CME 750 with 4-1/4 inch hollow stem auger LOCATION:
GROUND WATER DEPTH TO: CORE _ |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL |DATESTART: Th/s7
COMP CASING | HOLE |TYPE DATE FINISH: 7/ 57
T8 (D SIZE ID/OD DRILLER: T. Gradwell
2¢ R | «1.B HAMMER WT XXX XXX |PREPARED BY: T. Livingston
HAMMER FALL XXX XXX
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" ("
S)TiFF} Dnc Red 4 &R) Si 5 CLﬂ)/
=
7155
>
13 . ]
- T sk
15 SS ‘Q mRJ ‘.})"1 GPK»/Q«RR% P k
- 5 1> : -
S ~—3 _
> 883 V. S7irm, T Res, Ze Mee, FM
- S
o] ) S LT N
q N @\
,'f By gl
(b g NI
71565 =
B ~ G %ST/r/De/'?gA}M,C) Q//’*/l/\ Sh,
(5 € ST 3
<
/2 -
.22 /5 )
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH Top sanp =9, ¢
1120 FIRM 58 FIRM UD  UNDISTURBED TUBE |TOPBENT.={(olp,% -
21-30 VERY FIRM 915 STIFF G  GRAB SCREEN= 7|, d ~§[“{’
31-50 DENSE 1630 - VERY STIFF C  COMPOSITE SCREENLENGTH= (j
51+ VERY DENSE 31-50 HARD B BAG END CAP= (.1
s1+ VERY HARD NR  NORECOVERY weLL o = B {e




TEST BORING REPORT BORINGNO. Blg3 o
White Oak Landfill J07-1957-02|PAGE 2 OF
DEPTH _ CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
- Lg -
3 . =
| s 7 Hard, Dk Red, Br, Mic, F-W Sa, ST
30 70 ]
TN
U)? K
7 N
1o 1SS% 3
-0y A4 v -
\Z - v
w19 Hoes, B, Be, Red, M, Si) F-M ShnD
O 2% .
3 -~ 7 : >
_ <<~ 10 Horn) Dk By, a6, FoSw, SILT
-5 1o ]
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLEID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 . SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORINGNO. BLE -1 o
‘White Oak Landfill JO07-1957-02|PAGE ™ OF (j’
DEPTH CASING | SAMPLER | SAMPLE ~
N BLOWS BLOWS NUMBER USCs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
% ‘ P~
1 <s~/) faep, Br + [+ En  MIGES Sie7
= 5 O ~;2‘4(p / ) i
/3 -
2 jg_/z %PA /e % /%QD) gikl fre) gzﬁ)z Ms;
Sle) v / 7 B}
§ 7 SA S1LT
\
/5
Zo S5-I .\
60 2= NI
: A
AR
@
1< - 7L
= S~
65 33 ]
AN
PN Y X
32 R
7a 25 ]
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT ss SPLIT SPOON SAND =
5-10 LOOSE 34 . SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM Ub UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE=




214

TEST BORING REPORT BORINGNO. Py £ 12D 0
White Oak Landfill J07-1957-02pace f oF &
DEPTH CASING SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER USCs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
4g : qﬂ)i?“ @N{Ry “fél)mvz{) g) 5 \"m _
]
-5 S0/ Qo 5
@ -
X
,/0 ~
22
50, 7o Ss-17
%6512 )’@/fhgnc Qgé,o/ BGS,
w Ar 507 £ 73 Ave 757
Arre
R 2
@5 ]
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERJIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 . SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM Ub UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
Si+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO.¢.Lf |4
PROJECT: W1 Que LF ~ Haybagp G -
CUIENT: - 7 stesoBNo. 1457~ &~
CONTRACTOR: ~ PAGE NO. 1 of
EQUIPMENT USED: LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION: ..
DATE HRS AFT WATER BOT. OF BOT. OF CASING SAMPLER  BARREL |DATE START: 3 2 %G ?
COMP CASING HOLE |TYPE HSA Split Spoon XXX DATE FINISH: ’
T6R 51,) SIZE ID/OD 8.25" OD "D XXX [DRILLER: 74 ~-PFE
24 <4, HAMMER WT XXX 140 16 XXX |PREPARED BY7T, [y inIBSTIN )
HAMMER FALL XXX 30" XXX
DEPTH CASING SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER USCs FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" <
Sure T Vi Sneg gy, lr B, F 50y | |
2 .
{ ss1 | ML | Q1T LQ/ Seenb Cm/ ]
G
T N -
5 $s-2
5 = ML _ )
N
¢ 1
G $8-3 ) s
7 W\L_ é\ ~
Z ss-4 | ) 5 )
g L
10 % - -
G « . ;
- 7 sss | M/
135 il - -
i s 61\)‘}5) /?E.—A/ g/?;u) 5,,;{) ///é,/ EME .
@ Swisy , Gy, Sit7 :
a4 ss¢ |MH 4 7
|20 e - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON STICKUP = &4 +Q
5-10 LOOSE 34 SOFT HP HYDROPUNCH TOP SAND =é90 2
1120 FIRM 5-8 FIRM UD  UNDISTURBEDTUBE (TOPBENT.= 45,7
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN = ‘l% R .3
31-50 DENSE 16-30 VERY STIFF C COMPOSITE SCREEN LENGTH= Ia)
S+ VERY DENSE 31-50 HARD B BAG ENDCAP= Q.2
51+ VERY HARD NR NO RECOVERY WELLTD="7 3, &

e e



TEST BORING REPORT BORING NO.BLE - ( \15
PAGE 2 OF <
DEPTH CASING | SAMPLER | SAMPLE . !
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
’fi ~ -
q ss7 | MK
25 V) _ -
o ] ]
g $S-8 M H
30 V2, _ -
L
(<\ .
Vi Heey To  STiee éﬂf/) ge/u) /ﬁ/c,/ ]
i 3 5@@)/) SieT i
21 SS-9 m [\ _
35 25 _ -
5 i ) f
2% $S-10
40 32 IM L - -
I B T , .
lo ss-11 | ML
45 21 - -
BLOWS/FT DENSITY BLOWS/ET CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH
1120 FIRM 5-8 FIRM UD  UNDISTURBED TUBE |BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF c COMPOSITE GROUT =
S1+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR  NORECOVERY WELL TYPE =



TEST BORING REPORT BORING NO.BLE- |4
PAGE 3 OF &
DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
. 4%.7
q.f _ -
= ss-12 | ML
50 G- _ -
_ 2
t /- -
\STFP R Harp Br, é;eﬁy) M, é X
. Jj .
vz Vst | P Sy ST SN
> $$13 | ML ]

55 e - _
(4 . .
= ss-14 | VY[

60 1<% - -

— (O3
. ) L =1 |e=2
3 : R
V& | ssas | ML z
63 \7 - 7 | —] -
R4 ‘W%RD) &))J Bie, UH/T//’) g)w}/) - -
@ /l 1 - M §ﬂ l\-)b -_— |
' ss-16 | M\
70 _ - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM ubD UNDISTURBED TUBE . |BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO. 2Lf~ |}
PAGE 4 OF T
DEPTH CASING SAMPLER SAMPLE
N BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT PER 6"
- ¢LD -_ -
i z 1—| -
N
)
SS.17 - Yorws (e (& 725 -
15 o e Reenstl )
SS-18 i i
80 _ -
SS-19 ) i
85 _ -
S$S-20 i )
90 - -
ss-21 i
95 _ -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING NO. RLE - 15
PROJECT:  White Oak Landfill
CLIENT:  McGill Associates BLE JOB NO. J07-1957-02
CONTRACTOR: Landprobe PAGE NO. 1 of ¢
EQUIPMENT USED: CME 750 with 4-1/4 inch hollow stem auger LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION: <
DATE HRS AFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL |DATE START: 2/15/67
COMP CASING HOLE |TYPE DATE FINISH: —/2.6/07
TO0R ISH75 SIZE ID/OD DRILLER: T. Gradwell
29 Hn| 57} HAMMER WT XXX XXX |PREPARED BY: T. Livingston
HAMMER FALL XXX XXX
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT PER 6" ]
&7 sl
T ’ SrerTo Ve Sh e, e Ren, S, LAY
e |55 ’
2
3
=G L
5 S )
<%
1
(& b
5 J Q E
T 55 NN
S 10 Ca S
I\
518 U, Soer To Hako, B o Fuetle |, Mic
S 5 &G, G, ST -
5 <& b
-ho 14 .
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
04 VERY LOOSE 0-2 VERY SOFT SS  SPLIT SPOON STICKUP =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOPSAND = G2/
1120 FIRM 58 FIRM UD  UNDISTURBEDTUBE |TOPBENT.= 597 .
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN= (<% /3- 77/,/5
31-50 DENSE 1630 VERY STIFF c COMPOSITE SCREEN LENGTH= {5
51+ VERY DENSE 31-50 HARD B BAG ENDCAP=0.2
51+ VERY HARD NR . NORECOVERY WELLTD= 2% 3.3




TEST BORING REPORT BORINGNO.BJE-I5 o
White Oak Landfill J07-1957-02[pAGE - OF ¢
DEPTH. CASING SAMPLER | SAMPLE
N BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PERG"
N Hond, ), F S, G, SILT
.25 11 .
ot T oy
> B V. onef, Rep+t B, % CLA Y
- &) {1 -
\
: @ Q
(C: -1 Sypee, L. E&) ¢ SalglLT NN
34 Ni -
7 ” .
4o 3 _
711
9
45 & )
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT . HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLOD. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =

H
}
t
i
i




TEST BORING REPORT BORINGNO. BLE-1D o
White Oak Landfill J07-1957-02]paGE._ S oF '
DEPTH CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
. i
q —
.50 0 S5 ]
A
Q;’
2 F. Sa, ST
<1 3 -2 V gﬂff) @R J~Ggﬁy) M\c) L of L
) = S - ]
o b)/ Rocy R TS g
N
5 sl
60 15 e B s SR
2. ]
~ ﬁ_ SSHIR 2 /'/"2*«) Wz * (7 BR) Mms‘)") 5) ) ‘ - oNs
(05 & ~Zm SAwd -
/
q -
S
sy -
<<l V. Daxe, Gray +Rp, Si, M SARD -
N7 sa/Le” | N
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID ) WELL MATEm
04 VERY LOOSE 0-2 VERY SOFT SS SPLIT SFOON SAND =
5-10 LOOSE 34 . SOFT HP HYDROPUNCH
11-20 FIRM 58 FIRM ubD UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR. NO RECOVERY ‘WELL TYPE=




TEST BORING REPORT BORING NO. RL¢ ~15 o
White Oak Landfill J07-1957-02pacE 4 oF
DEPTH CASING | SAMPLER | SAMPLE '
N BLOWS BLOWS NUMBER UsCsS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" ]
_
)
9
v
b V. Dosg, OR B Sy F-M SAOD Yz
e 77 %“'\‘7 / 2 )
T\ Rk FRaGrETTS )
_ - /
Bewe Terwmo (¢ 715 ReS. gw
) — / '
e
Evcouprergd (P57 5 é/ OR hop
@ 572.)7 fetee ZF Hhugs .
Q0 _
:_ % g )
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID . © WELL MATERIALS
04 VERY LOOSE 02 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 . SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM up UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WEILLTYPE=

YAk
74%

75. ¢




i TEST BORING REPORT BORING NO.2LE - | D
PROYECT: (Ofzp, CRK M) LF ‘ |
CLIENT: Gl P<so. ) BLE JOB NO. o 49574
CONTRACTOR: - PAGENO. 1 of ( 1‘5
EQUIPMENT USED: a5 Hep LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING  SAMPLER  BARREL |DATESTART: -7 .o 7
COMP CASING | HOLE |TYPE HSA | SplitSpoon | XXX |DATE FINISH:
108 (3.5 SIZE ID/OD 8.25" OD 2'ID XXX  |DRILLER:
- HAMMER WT XXX 140b | XXX _|PREPAREDBY: TZ
HAMMER FALL XXX 30" xx | -
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS | BLOWS | NUMBER | USCS ‘% FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" . em S
‘ We L7 Be. SuAy Fe SAnD _
b
(= ss-1 | . .
s ")
& _ _
£ 2 |OM
S I} = -
V- Shp |
5 L7 B g, (i P Sewny ST .
= ss3 |0 | / ]
q
: } W )
9 - Xy
] SS-4 -7
_§? o
% - N
; i3 Ss-5 {V)/.
15 s - -
Beo, Dk Byp , Bl Fowe Spys STCT
[% ss6 |V | i
20 ! ' / - -
BLOWS/ET DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
0-4 VERY LOOSE 02 VERY SOFT $S  SPLIT SPOON stickur= 4.0
5-10 LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND = (7, (»
11-20 FIRM 5-8 FIRM UD  UNDISTURBED TUBE  |TOPBENT.=(%, 7
21-30 VERY FIRM 9.15 STIFF G GRAB SCREEN =L — 78,2
31-50 DENSE 16-30 VERY STIFF C  COMPOSITE SCREEN LENGTH= [)
51+ VERY DENSE 31-50 HARD B BAG END CAP= 0i2
S1+ VERY HARD NR  NORECOVERY WELLTD= 78.%

i
t
¢
:



TEST BORING REPORT BORING NO. BLE (¥
PAGE 2 OF
DEPTH CASING SAMPLER | SAMPLE '
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
; 6{\“'\6 AB p Y7 -
iY ) ]
5 ss7 | ML
25 4 - -
i ] )
it $S-8 ;
30 % ME| o
N ‘E
] o2 .
§ A
) e -
15 . ]
=7 SS-9
35 “1 1 me - -
16 . .
7 SS-10
40 aq M L‘ _ -
LT Ers, LT Be, Bl Siiry ’
Lz " FPwz  SAUD | -
20 $S-11 | Sy ME < J
45 277 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT Ss SPLIT SPOON SAND = ’
5-10 LOOSE 34 SOFT HP HYDROPUNCH \
11-20 FIRM 5-8 FIRM uD UNDISTURBED TUBE BENTONITE = :
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT = :
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. = -
51+ VERY HARD NR NO RECOVERY WELL TYPE =




TEST BORING REPORT BORING No.BLE ~ ([
PAGE 3 OF "\)
DEPTH CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS NUMBER USCs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
- \/ [ Dg}\)sg -
1z L1, Be SANM )
2 $S-12 S(‘/\ g 5y GRAY  9) //, M SAND
30 Fal] - -
1 DesE Be, Gry, Bes S _
~
12 _ - SaeD ]
3 $S-13 jm
55 25 - (8 -
A
- g\ \\i -
. I -
. N
q ’ Mo, Bz, & fs ]
ia ss-14 |70 ' ORy GRAY Fing S"W
60 By - St -
12 - "
Tz | ssis |7/ -
65 2o _ — = ZVLJII 7
| 3
! &1
5 D - %2
G ss-16 W97/ | % —
70 23 - -
4
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLEID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT S8 SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM UpD UNDISTURBED TUBE | |BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR NO RECOVERY WELL TYPE=




TEST BORING REPORT BORING NO.8 &~ (s
PAGE 4 OF L}

DEPTH CASING | SAMPLER | SAMPLE

IN BLOWS BLOWS NUMBER UsCs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
o~
-
-

& s [N | Derse | é,q),) /7 %eowul /:/m " 1 -
e 25 - Sury Shvp 2 7] -
] 2
- ./. __ﬂ_l
< - {—{n /t./ ﬂl’f %,
(¥ ssig | /ML [ OARS 5”"“)’/ B’lw, / qu.b/ 1
- S2 - %0 L

NS~ ~
i Boriné l/éﬂmi W %0.0 : “

S8-19
85 - -
SS-20
90 - -
S8-21
23 - -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP HYDROPUNCH
11-20 FIRM 5-8 FIRM Ub UNDISTURBED TUBE BENTONITE =
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT =
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. =
51+ VERY HARD NR NO RECOVERY WELL TYPE =




APPENDIX C

SOIL AND ROCK BORING RECORDS AND WELL DIAGRAMS



APPENDIX C
SOIL AND ROCK BORINGS RECORDS AND WELL DIAGRAMS

Piezometers and monitoring wells have been installed at the site since 1990. The piezometers were
installed as part of Site Hydrogeologic and Design Hydrogeologic investigations performed at the
site in the past. The monitoring wells were installed as part of the water quality monitoring system
for the constructed landfill cells.




KEY TO SOIL CLASSIFICATIONS AND CONSISTENCY DESCRIPTIONS

BUNNELL-LAMMONS ENGINEERING, INC.
GREENVILLE, SOUTH CAROLINA

Penetration Resistance* Relative Particle Size Identification
Blows per Foot Density
SANDS Boulder: Greater than 300 mm
Cobble: 75to 300 mm
Oto4 Very Loose . Gravel:

5t0 10 Loose Coarse - 19to 75 mm

11t0 20 Firm Fine - 4.75to 19 mm

2110 30 Very Firm Sand:

31to 50 Dense Coarse - 2 t0 4.75 mm

over 50 Very Dense Medium -~ 0.425t0 2 mm

Fine - 0.075 to 0.425 mm
Silt & Clay: Less than 0.075 mm

Penetration Resistance* Consistency

Blows per Foot
SILTS and CLAYS

0to2 Very Soft

3to4 Soft

5t0 8 Firm
9to 15 Stiff
16 to 30 Very Stiff
311to 50 Hard
over 50 Very Hard

*ASTM D 1586

KEY TO DRILLING SYMBOLS
@ Grab Sample

v NR = No reaction to HCL. % Groundwater Table at Time of Drilling
M Split Spoon Sample NA = Not applicable

NS = No sample v ) -
l Undistrurbed Sample —— Groundwater Table 24 Hours after Completion of Drilling

KEY TO SOIL CLASSIFICATIONS

] Well-graded Gravel % Low Plasticity Clay Clayey Silt Silty Sand
GwW / CL MH SM
b~ QL)QO :,7 75 NS SLARURN
] ] / .. ny et T
D <O Poorly-graded Gravel 77/  Sandy Clay 3 .| Sandy Silt i
o b4 7 7 S I O Topsoil
b, OOy ©P 7] s b MLs TOPSOIL
Partially Weathered Rock 44 Silty Clay eriereieed  Sand M Trash
BLDRCBBL CL-ML o] sw AN MUCKPEAT
'//
/ High Plasticity Clay Silt Clayey Sand * Fill
A CH ML sc FILL




GEOT WELL 1957-02.GPJ 7/11/08

I'I‘Bm GROUNDWATER MONITORING WELL NO. BLE-1
PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BUN L-LAMMONS CLIENT: McGill Associates START: 7-18-07 END: 7-18-07
NEL LOCATION: Haywood County, North Carolina ELEVATION: 2574.23
ENGINEERING, INC. P ) ' ——
DRILLER: Landprobe, T. Gradwell LOGGED BY: __T. Livingston
GEOTECHNMICALANDENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Y. 48 AFTER24HOURS: X 425 CAVING> 2
17
i
ELEVATION/ solL g STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % BLOWSIFOOT ) DETAILS
) 2 5 10 20 30 4050 70 90
6-inches of TOPSOIL LAY Sorororononononorn SURFACE COMPLETION
I Stiff, light brownish-yellow, fine sandy “f] L. §' 3.57-foot stick-up R
SILT - (residuum) : Q
Brown, micaceous, slightly clayey, . § § i
2570 4 sandy SILT : ‘Q Q
-6 Very stiff, grayish-brown, fine sandy ’ ) ‘Q % i
i SILT % § 4
, ¢ _
2565- 1K K |
1o % % i
2 % % _
| Very stiff, brown, micaceous, fine L. . 4
2560 14 | sandy SILT : § %
16 % % ]
i Very stiff, brown and gray and white, i > h
2555 micaceous, fine to medium sandy SILT :
L-og | with rock fragments e % % .
L Very stiff, grayish-brown, micaceous, . § & J
2550 24 fine to medium sandy SILT : Q 'Q
B Neat cement grout, 0 to 50.6
. 26 % § feet 1
28 % % ]
2545 J
| 44 [ Verystff, ight brownish-white, Q ]
2540 micaceous, fine to medium sandy SILT :
. 38 : Q Q ]
| Hard to very stiff, brown and black, | L . J
2535 micaceous, fine to medium sandy SILT ;g @ i % %
GROUNDWATER MONITORING WELL NO. BLE-1

Sheet 1 of 2
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.'IAmc GROUNDWATER MONITORING WELL NO. BLE-1
) PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BUR ! L-LAMMONS CLIENT: McGill Associates START: 7-18-07 END: 7-18-07
NEL LOCATION: Haywood County, North Caroli ELEVATION: 2574.23
: a ounty, Nol arolina : .
ENGINEERING, INC. L
DRILLER: Landprobe, T. Gradwell LOGGED BY: __T. Livingston
GEOTECHNICAL ANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Y 48 AFTER24HOURS: X 425 CAVING>ZX
D)
1L}
ELEVATION/ DESCRIPTION SOIL 5‘_ STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE <E( BLOWS/FOOT DETAILS
M 2 5 10 20 30 4050 70 90
Hard to very stiff, brown and black, R ool
r micaceous, fine to medium sandy SILT b
L 421 -
2530 44 1
L 46 -
a4 ]
2525 1
—50 .
3 Bentonite seal, 50.6 to 52.8 feet |
b 52 -
25201 54 Filter pack, sand 52.8 to 66 feet
- 56 -4
L 58 5
2515 )
-60 2-inch diameter, 0.010-inch
- slotted Schedule 40 PVC well
screen, 55 to 65 feet
- 62 -
- 64 PARTIALLY WEATHERED ROCK which §0/37 | |
2510 sampled as gray and white, micaceous,
. silty, fine to medium SAND | -
Pipe cap
- 66 Total well depth, 65.2 feet
| Auger refusal at 66 feet. Groundwater ]
encountered at 48.0 feet at time of
L 68 drilling and at 42.5 feet after 24 hours. i
2505 i
_70 o
L 72 .
2500-{ 74 1
- 76 .
L. 78 -
2495 1

GEOT WELL 1957-02.GPJ 7/11/08

GROUNDWATER MONITORING WELL NO. BLE-1

Sheet 2 of 2




GEQT WELL 1957-02.GPJ 7/11/08

l'IABmc GROUNDWATER MONITORING WELL NO. BLE-2
PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
CLIENT: McGill Associates START: 7-13-07 END: 7-13-07
BUNNELL-LAMMONS
LOCATION: = Haywood County, North Carolina ELEVATION: 2525.68
ENGINEERING, INC. - -
G ANDE DRILLER: Landprobe, T. Gradwell LOGGED BY:__T. Livingston
c DRILLING METHOD: 8-1/4 inch 0.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Z 171 AFTER 24 HOURS: X 1245 CAVING>ZX
o)
ELEVATION/ DESCRIPTION SOIL ; STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE <Et BLOWS/FOOT DETAILS
) 2 5 10° 20 30 4050 70 90
6-inches of TOPSOIL \LNUX L SURFACE COMPLETION
25251 Soft, brown, fine to medium sandy, silty (¥, 2 R > § 3.91-foot stick-up 4
CLAY - (residuum) 2 : Q Q
L 4 Soft, yellowish-brown, micaceous, fine 2 : . § § 4
to medium sandy SILT g : ‘4 \Q
2520 & > J
6 Firm, blackish-brown, moist, 4 : ‘Q ‘é
L micaceous, silty, fine SAND 5 L & §v 4
: 4 K
3 :
L 6 ‘Q i
11 :

o IS i
2515 g % |
- 12 A 4 é ‘é Neat cement, 0 to 24.4 feet

| 44 | Soft, tan, gray and white, moist, 2 % % -
micaceous, fine to medium sandy SILT :12 : % %
2510 4, % % ]
L ¥ L & §' J
L Soft, grayish-brown, micaceous, wet, 2 A
fine sandy SILT 1 :
20 2 § > -
2505 Q Q |
2 1Y :
L 24 Vgry firm, brqwn, black and gray, 7 A
micaceous, silty, fine to medium SAND 179
= - saprolite .
prot Bentonite seal, 24.4 to 26.8 feet
2500
- 26 .
L 28 Filter pack, sand 26.8 to 40 feet |
| Loose, gray and brown, micaceous, silt, | 2 i
fine to medium SAND 2
30 4 -
2495 ]
= 32 4
| 34 | Very finm, micaceous, gray and brown, S
silty, fine to medium SAND - saprolite :‘15 2-inch diameter, 0.010-inch
- slotted Schedule 40 PVC well ]
2490 screen, 29 to 39 feet
L 36 -
- 38 k
3 Very firm, gray and brown, silty, fine to 7 U d
medium SAND :g ® @ ][] Pipecap
GROUNDWATER MONITORING WELL NO. BLE-2

Sheet 1 of 2




GEOT _WELL 1957-02.GPJ 7/11/08

BLE.

GROUNDWATER MONITORING WELL NO. BLE-2

PROJECT: __ White Oak MSW Landfill

PROJECT NO.: __ J07-1957-02

BUNNELL-LAMMONS CLIENT: McGill Associates START: 7-13-07 END: 7-13-07
EMINEERING, INC. LOCATION: Haywood County, North Carolina ELEVATION:  2525.68
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNICAL AND ENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: ¥ 171 AFTER 24 HOURS: X 12.45 CAVING>XXR%
{7
(]
ELEVATION/ DESCRIPTION SOIL E.' STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT DETAILS
2 2 5 10 20 30 4050 70 90
2485 Boring terminated at 40 feet. SR OE U U UUR SO SO O Total well depth, 39.2 feet ]
Groundwater encountered at 17.1 feet
L 42 at time of drilling and at 12.45 feet after 4
24 hours.
- 44 5
2480 46 |
L 48 -
_50 —
2475 g
- 52 -
- 54 .
2470 56 |
L. 58 4
_60 -
2465 1
L 62 -4
L 64 4
2460 66 |
- 68 -
_70 -
24551 .
L 72 -
- 74 -
2450 76 |
L 78 g

GROUNDWATER MONITORING WELL NO. BLE-2
Sheet 2 of 2




GEOT _WELL 1957-02.GPJ 7/11/08

BLE.

GROUNDWATER MONITORING WELL NO. BLE-3

PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
CLIENT: McGitl Associates START: 7-12-07 END: 7-12-07
BUNNELL-LAMMONS
LOCATION: Haywood County, North Carolina ELEVATION: 2519.77
ENGINEERING, INC. L
N DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNICAL AND ENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: g 19.5 AFTER 24 HOURS: ! 18.44 CAVING>XXXX
0
LU,
ELEVATION/ DESCRIPTION SOIL E_" STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE <Et BLOWS/FOOT | DETAILS
@ 2 5 10 20 30 4050 70 90
6-inches of TOPSOIL LY I SURFACE COMPLETION
L Firm, brown, silty, fine to medium 2 i Lol 3.68-foot stick-up g
SAND - (fill) 5 Do
{. 2 4 ....... . N § § -
L 4 Soft, light brown, micaceous, fine M 2 L. . Q Q _
sandy SILT - (fill) X 2 ;
2515 N 2 §> § -
- 6 Loose, brown, silty, fine to coarse ub [ ) ’ ‘é Q i
I SAND - (residuum)  |S3orcme Lo R % % i
2 :
R X : e é 4 k
2510 4o N 5 % % i
L 14 | Very firm, brown and black, 7 i % ‘Q K
2505 micaceous, silty, fine to coarse SAND :g : §
B o é Neat cement, 0 to 33 feet
L 16 ............... . . % % 4
L Loose, light gray and white, silty, fine 3 R 4
Y to medium SAND 4 :
2 L % % ]
L Light gray and white, silty, fine to uo i § § |
24 medium SAND o : Q Q
24951 % % i
= 26 AAAAAAAAAAAAAAAA . § § -+
28 ‘- § § ]
| Very stiff, gray and brown, wet, 6 i ‘Q Q 4
micaceous, fine to medium sandy SILT 8 : §
2490 4, 10 1R i
- 32 B Q Q :
| 34 | Dense, gray, white and black, 12 J
micaceous, silty, fine to medium SAND 19
2485 19 Bentonite seal, 33 to 36 feet _|
- 36 Filter pack, sand 36 to 50 feet
- 38 5
L Very firm, dark brown, micaceous, silty, 9 NS 2-inch diameter, 0.010-inch J
i fine to medium SAND with rock 2 D@1 I i iiiil|l-'H:{ slotted Schedule 40 PVC well
GROUNDWATER MONITORING WELL NO. BLE-3
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GEOT WELL 1957-02.GPJ 7/11/08

l'l‘limc GROUNDWATER MONITORING WELL NO. BLE-3
PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
Bl 'l | l A IIIIOI IS CLIENT: McGill Associates START: 7-12-07 END: 7-12-07
NEL LOCATION H: ood County, North Carolina ELEVATION: 2519.77
: E) ounty, No! arolin : A
ENGINEERING, INC. e
DRILLER: Landprobe, T. Gradwell " LOGGED BY:_T. Livingston
GEOTECHNICALAND ENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: 2 19.5 AFTER 24 HOURS: ! 1844 CAVING>ZZX
o)
[rxi
ELEVATION/ DESCRIPTION soiL {5 STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT DETAILS
@ 2 5 10 20 30 4050 70 90
Very firm, dark brown, micaceous, silty, A ool screen, 38 to 48 feet
r fine to medium SAND with rock
fragments
- 42
i . _ 2-inch diameter, 0.010-inch
| 44 | Dense, gray, micaceous, silty, fine to slotted Schedule 40 PVC well
2475 medium SAND with rock fragments screen, 38 to 48 feet
r 46
- 48 .
Pipe ca
| Very dense, white and brown, pe cap
micaceous, silty, fine to medium SAND
Total well depth, 48.2 feet
| Boring terminated at 50 feet.
Groundwater encountered at 19.5 feet
- 52 at time of drilling and at 18.44 feet after
24 hours.
- 54
2465 _ -
- 56
- 58
2460—_60 -
- 62
- 64
2455 -
- 66
- 68
2450"_70 —]
- 72
- 74
2445 _ -
- 76
- 78
| 2440

GROUNDWATER MONITORING WELL NO. BLE-3

Sheet 2 of 2




GEOT NOWELLNB 1957-02.GPJ 7/11/08

l'l‘.;INc SOIL TEST BORING NO. BLE-4
) PROJECT: _ White Oak MSW Landfill PROJECT NO.: __ J07-1957-02
CLIENT: McGill Associates START: _9-6-07 END: 9-6-07
BUNNELL-LAMMONS
EmmEm INc. LOCATION: Haywood Coumy, North Carolina ELEVATION: 2560.09
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNICAL AND ENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: ¥ AFTER 24 HOURs: X CAVING>ZZZ
ELEVATION/ SOIL
DEPTH (FT) SOIL DESCRIPTION TYPE
] L 6-inches of TOPSOIL JRELEES
i No sample
-2
i Auger refusal at 2.5 feet on fill boulders. Four test pits advanced to depths of 10 to 11 feet below
-4 | ground surface were performed by McGill Associates on 6-4-08. The test pits encountered fill soil
2555 with numerous boulders which were found to be responsible for the auger refusal in BLE-4.
L 6 Bedrock was not encountered in any test pit. No ground water encountered at time of drilling.
- 8
2550-~10
- 12
- 14
25451
- 16
- 18
254020
- 22
- 24
2535
- 26
- 28
2530130
- 32
- 34
2525+
- 36
- 38

SOIL TEST BORING NO. BLE-4
Sheet 1 of 1




I.I‘Bm GROUNDWATER MONITORING WELL NO. BLE-5
) PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
MNELL'LAMMONS CLIENT: McGill Associates START: 7-16-07 END: 7-16-07
ENGINEERING, INC. LOCATION:  Haywood County, North Carolina ELEVATION: _ 2497.10
DRILLER: Landprobe, T. Gradwell LOGGED BY: _ T. Livingston
GEOTECHNICALAND ENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: AVA 11.3 AFTER 24 HOURS: X 4.6 CAVING>RZ
)
L
ELEVATION/ DESCRIPTION SOIL E‘ ’ STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT N DETAILS
@ 2 5 10 20 30 4050 70 90 l
6-inches of TOPSOIL AR O \ SURFACE COMPLETION
L Firm, brown, silty CLAY - (residuum) / 1 » 3.91-foot stick-up
24951 2 4 3 R
%
- 47 \/‘
L 4 Firm, brown, black and gray, moist, 3 §
Y micaceous, fine sandy, clayey SILT g é
B § Neat cement, 0 to 10.6 feet
L 6 ___ %
Firm, brown, moist, micaceous, fine to 1 \’4
2490+ medium sandy SILT 2 §
; %
" §
i Very firm, light brown/black, moist, 5 »é
silty, fine to coarse SAND 10 \/4
_ 12 N 4
10 kA
F Y . :
2485+ 12 Bentonite seal, 10.6 to 12.9 feet |
r Filter pack, sand 12.9 to 25.2
L 14 Firm, gray and brown, wet, micaceous, feet
silty, fine SAND
- 16
2480
- 18
| PARTIALLY WEATHERED ROCK which
sampled as gray and brown, silty SAND
l_og | withrockfragments . | B
2-inch diameter, 0.010-inch
L slotted Schedule 40 PVC well
screen, 15 to 25 feet
2475+ 22
L 24 Dense, black and brown, micaceous,
silty SAND with rock fragments
» Pipe cap N

1 Auger refusal at 26 feet. Groundwater Total well depth, 25.2 feet
2470 encountered at 11.3 feet at time of

L 28 drilling and at 4.6 feet after 24 hours.

—30
2465 32

- 34

- 36
2460

- 38

GEOT _WELL 1957-02.GPJ 7/11/08
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l..‘Bm GROUNDWATER MONITORING WELL NO. BLE-6
PROJECT: _ White Oak MSW Landfili PROJECT NO.:  J07-1957-02
BUNNELL-LAMMONS CLIENT: McGill Associates START: 9-6-07 END: 9-607
EmINEERNG, INc. LOCATION: Haywood County, North Carolina ELEVATION: 2532.96
DRILLER: Landprobe, T. Gradwell LOGGED BY: __T. Livingston
GEOTECHMCALAND ENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTHTO - WATER> INITIAL: Y. 44.65 AFTER24HOURS: X 44.70 CAVING>%
ELEVATION/ DESCRIPTION STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) BLOWS/FOOT DETAILS
) 2 5 10 20 30 4050 70 90
6-inches of TOPSOIL N SURFACE COMPLETION
2 Firm to stiff, brown and red, slightly 3 S § 3.74-foot stick-up i
clayey, fine sandy SILT - (residuum) 3 : Q
2530 Firm to very firm, brown, red and black, Q ‘é i
L4 silty, fine to medium SAND g §, 4
| 6 i § § i
. 6 5 é E
| s K _
6
25251 8 § § -
6 :
| : ‘Q é i
| 10 10 % % |
2520t 4 o % % Neat cement, 0 to 27 feet
L 10 L Q o
16 % % ]
i Firm to very firm, brown, black and ’ ) &, & i
2515— 1g | gray, silty, fine to medium SAND e Q Q J
5 : & §
B ; Q Q J
20 8 e % % -
5 :
_ 13 § § i
B _
i Firm, gray and brown, micaceous, silty, ' 1
2505—1 28 fine SAND i
5 :
l . J
10 i .
30 : Bentonite seal, 27 to 33.4 feet
- 32 Stiff, gray and black, micaceous, fine : i
2500—- sandy SILT I |
[ 34 5 =] I-] Filter pack, sand 33.4 to 46.2
6 : feet
- 9 -
1. 36 -
i Very stiff, brown, micaceous, fine i
1 sandy SILT
24951 38 "1 2-inch diameter, 0.010-inch
i ; . { slotted Schedule 40 PVC well |
10 ® -1 screen, 36 to 46 feet

GROUNDWATER.MOI.\IITORING WELL NO. BLE-6
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l'.‘Bm GROUNDWATER MONITORING WELL NO. BLE-6
PROJECT: White Oak MSW Landfili PROJECT NO.:  J07-1957-02
BUN LAMMONS CLIENT: McGill Associates START: 9-6-07 END: 9-6-07
NELL LOCATION: H ood County, North Caroli ELEVATION: 2532.96
: a ounty, No arolina : .
ENGINEERING, INC. e
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNMCALAND ENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: S_Z 44.65 AFTER 24 HOURS: ! 4470  CAVING>ZX
7
]
ELEVATION/ DESCRIPTION SOIL 5_’ STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT DETAILS
o 2 5 10 20 30 4050 70 90
Very stiff, brown, micaceous, fine N -
i sandy SILT 2.inch diameter, 0.010-inch
- 42 - - slotted Schedule 40 PVC well
Very stiff, gray and brown, micaceous, screen, 36 to 46 feet
2490—- slightly moist, fine sandy SILT ’ N
- 44 -
Y _
L 46 GNEISS rock fragments ]
Pipe cap
L Auger refusal at 46 feet. Groundwater |
encountered at 44.65 feet at time of
2485 4g | drilling and at 44.70 feet after 24 hours. Total well depth, 46.2 feet 4
- 52 -
2480+ E
L 54 -
I 56 -
2475+ 58 ]
I 62 ]
2470+ E
L 64 =
. 66 4
24651 68 k
. 72 -
2460 E
- 74 g
- 76 4
2455+ 78 1

GROUNDWATER MONITORING WELL NO. BLE-6
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EIBLE.

GROUNDWATER MONITORING WELL NO. BLE-7S

PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
B. INNELL-LA MMO? IS CLIENT: McGill Associates START: 7-17-07 END: 7-17-07
N LOCATION: H d County, North Caroli ELEVATION:  2492.12
: aywood County, No arolina : A
ENGINEERING, INC. - -
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNICALAND ENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch Q.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Y 10.3 AFTER 24 HOURS: X 7.8 CAVING>3X
i
ELEVATION/ DESCRIPTION SOIL 5! STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWSI/FOOT DETAILS
@ 2 5 10 20 30 4050 70 90
6-inches of TOPSOIL y e SURFACE COMPLETION
3 Firm, light brown, very sandy, clayey 3 Ll § Flush E
SILT - (residuum) 3 : Q
2490 2 5 §, % 1
4 2 . §> ]
i 3 LK
: §- & Neat cement, 0 to 10.8 feet
- 6 Loose, light brown, black and gray, silty |." i ' ‘Q Q 1
2485+ SAND 5 . % %’ |
L Firm, light brown and white, wet, silty, 2 I J
fine to coarse SAND 5 : Q \é
10y " I D -
2480 12 Bentonite seal, 10.8 to 13 feet
i Filter pack, sand 13 to 26 feet
44 | Loose, gray and brown, wet, 2 J
micaceous, silty, fine to medium SAND §
- 16 4
2475 T
- 18 4
| Firm, dark brown and gray, wet, 4 4
micaceous, silty, fine to medium SAND g
20 2-inch diameter, 0.010-inch
L slotted Schedule 40 PVC well
screen, 15.07 to 25.07 feet
2470 22 ]
24 | Firm, gray and brown, micaceous, silty, 3 ]
fine to medium SAND g
B Pipe.cap ]
- 26 J
5 Auger refusatl at 26 feet. Groundwater Total well depth, 25.27 feet J
2465 encountered at 10.3 feet at time of
L 28 drilling and at 7.8 feet after 24 hours. i
- 30 -
2460 32 1
L. 34 -4
L 36 4
24551 r
- 38 4

GROUNDWATER MONITORING WELL NO. BLE-7S
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BLE. GROUNDWATER MONITORING WELL NO. BLE-7D
) PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
MNW CLIENT: McGill Associates START: 9-11-07 END: 9-12-07
H aywood County, Noi arolina : .
ENGINEERING, INC. LOCATION: H d County, North Caroli ELEVATION: 2491.92
DRILLER: Landprobe, T. Gradwell/BF LOGGED BY: _T. Livingston
GEOTECHNICALANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger and NQ rock coring
DEPTH TO - WATER> INITIAL: y- 8.3 AFTER 24 HOURS: ! 8.3 CAVING>ZX%
ELEVATION/ DESCRIPTION STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) BLOWS/FOOT g DETAILS
2 5 10 20 30 4050 70 90
6-inches of TOPSOIL e SURFACE COMPLETION
L Firm, light brown, very sandy, clayey 3 o §' § 3.8-foot stick-up g
SILT - (residuum) 3 : Q é
24904 2 % % E
5 M
2 N
B 2 INDY ~
i 3 LK § i
- 6 Loose, light brown, black and gray, silty |- 2 % Q 1
2485 SAND ] g i § % 4
L8 ¥ L . \é § i
| Firm, light brown and white, wet, silty, 2 LI J
fine to coarse SAND 5 R ‘Q
40 7 i % % ]
2480 12 % % .
| 14 | Loose, gray and brown, wet, 2 i ‘Q Q R
micaceous, silty, fine to medium SAND g : §r
- i ‘Q Neat cement, 0 to 30.2 feet
P % > _
24751 . § ]
| Firm, dark brown and gray, wet, 4 k. § §, ]
micaceous, silty, fine to medium SAND 5 : é \é
2470 22 2 % % .
| Firm, gray and brown, micaceous, silty, 3 & i
24 | fine to medium SAND g : § §
- 26 s Q Q .
24651 . g
g % % ]
g Auger refusal at 32 feet. Changed over i
2460 32 to rock coring. R-1
5 Hard, slightly weathered, brown, dark H
gray and white, coarse grained
- 34 QUARTZ FELDSPAR BIOTITE GNEISS; k
with thick foliation, very close stained
- fractures _: . —
1 recovery = 42%, RQD = 25% R-2 Bentonite seal, 30.2 to 46.9 feet
- 36 Very hard, fresh, brown, dark gray and 7
24551 white, fine to coarse grained QUARTZ |
FELDSPAR BIOTITE GNEISS; moderate
L a8 foliation, thin foliation and close to very |
closely spaced stained fragments
R R-2 recovery = 100%, RQD = 98% J
R-3 recovery = 100%, RQD = 90%

GROUNDWATER MONITORING WELL NO. BLE-7D
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EBLE..

GROUNDWATER MONITORING WELL NO. BLE-7D

PROJECT: _ White Oak MSW Landfill PROJECT NO.: _ J07-1957-02
Bl " i LAMMONS CLIENT: McGill Associates START: 9-11-07 END: 9-12-07
NELL- LOCATION: H: d County, North Caroli ELEVATION:  2491.92
. AYWOO ounty, arolina M -
ENGINEERING, INC. -
DRILLER: Landprobe, T. Gradwell/BF LOGGED BY: _T. Livingston
GEOTECHNICAL ANDENVIRONMENTAL
Consuu DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger and NQ rock coring
DEPTH TO - WATER> INITIAL: ¥ 8.3 AFTER 24 HOURS: X 8.3 CAVING>3X
)
L]
ELEVATION/ SOIL (5} STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % BLOWS/FOOT DETAILS
)

2445+

2435

R-4 recovery = 90%, RQD = 83%
R-5 recovery = 97%, RQD = 50%
R-6 recovery = 100%, RQD = 72%

2 5 10 20 30 4050 70 90
Bentonite seal, 30.2 to 46.9 feet |

Filter pack, sand 46.9 to 60 feet

2-inch diameter, 0.010-inch
.| slotted Schedule 40 PVC well -
- '| screen, 49.6 to 59.6 feet

Pipe cap —

hours.

24251

24201 72

2415+
- 78

Boring terminated at 60 feet.
Groundwater encountered at 8.3 feet at
24301 62 time of drilling and at 8.3 feet after 24

Total well depth, 59.8 feet

GROUNDWATER MONITORING WELL NO. BLE-7D
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EBLE.

SOIL TEST BORING NO. BLE-8

PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
CLIENT: McGill Associates START: 7-18-07 END: 7-18-07
BUNNELL-LAMMONS
EmlNEERNG, INc. LOCATION: Haywood county, North Carolina ELEVATION:  2473.09
DRILLER: Landprobe, T. Gradwell R LOGGED BY:__T. Livingston
GEOTECHNICALANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: 2 AFTER 24 HOURS: ! CAVING>3X
ELEVATION/ SOIL
DEPTH (FT) SOIL DESCRIPTION TYPE
- 6-inches of TOPSOIL JEELRIA
- 2
2470 -
L 4 Auger refusal at 3 feet. No groundwater encountered at time of drilling.
g 9 g
- 6
2465 8
~10
- 12
2460
- 14
- 16
2455+ 18
—20
- 22
24501
- 24
- 26
24451 28
—30
- 32
2440
- 34
- 36
2435-1 38

SOIL TEST BORING NO. BLE-8
Sheet 1 of 1
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.'.‘Bm GROUNDWATER MONITORING WELL NO. BLE-9
PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
Bl ﬂl I I A l“ IOI 's CLIENT: McGill Associates START: 9-6-07 END: 9-7-07
NEL LOCATION: H ood County, North Caroli ELEVATION: 2552.54
M ) OUl s NO arolina M %
ENGINEERING, INC. Food
G AvoE DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger and NQ rock coring
DEPTH TO - WATER> INITIAL: Z 42,7 AFTER 24 HOURS: ! 43.0 CAVING>ZRR
7]
i
ELEVATION/ DESCRIPTION soi i3 STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT Il DETAILS
» 2 5 10 20 30 4050 70 90
6-inches of TOPSOIL Whe FRE O SURFACE COMPLETION
L Firm to stiff, brown and gray, B Sl & 4.12-foot stick-up 4
micaceous, fine sandy, clayey SILT - 3 R Q
- 2 (residuum) 4 E
2550 : % %
4 5
4 s K :
B 5 KK _
Firm, brown, silty, fine to medium :
L 6 SAND 5 [ . i
! : SINEN ~
25451 6 : Q Q
- 8 ..... . . § % -4
5 :
L g Frooeiie e i
10 7 . § % i
i e Neat cement, 0 to 23.6 feet
L 12 ............... - - .
2 N o o N § §
wl % ¢ -
P % % _
2535 :
- 18 . .
I 5 § § ]
7 :
20 8 Q é .
PARTIALLY WEATHERED ROCK which : §
L sampled as gray and white, silty SAND EE S |  L.....:........:. . Q % J
with rock fragments :
[, | Yhrockfaomens o G SINEN _
04 O] [l K K
- 24 50,5" ............. -
| _ Auger refusal at 25 feet. . _
Moderately hard, slightly weathered, R
I 26 | brown, dark gray and white, fine to S i
coarse grained, QUARTZ FELDSPAR
- BIOTITE GNEISS; with moderately - E
2525 developed, very thin, shallow dipping
- 28 | foliation, and close to very closely - E
spaced, shallow and steeply dipping,
B iron stained fractures - . b
R-1 recovery = 80%, RQD = 50% Bentonite seal, 23.6 to 35.4 feet
—30 | R-2recovery = 75%, RQD = 62% ~
R-3 recovery = 92%, RQD = 68%
i R-4 recovery = 97%, RQD = 87% i i
- 32 - 4
2520
- 34 L..... ]
L R3 o
L 26 i Filter pack, sand 35.4 to 49 feet |
2515
L. 38 Lot 4

GROUNDWATER MONITORING WELL NO. BLE-9

Sheet 1 of 2




GEOT WELL 1957-02.GPJ 7/11/08

I'I‘Bm GROUNDWATER MONITORING WELL NO. BLE-9
PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
B. l l I A l“ I°| IS CLIENT: McGill Associates START: 9-6-07 END: 9-707
NELL LOCATION: H. d County, North Carolina ELEVATION: 2552.54
. aywoo ounty, n H o
ENGINEERING, INC. —
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOCTECHNICALAND ENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger and NQ rock coring
DEPTH TO - WATER> INITIAL: Z 42.7 AFTER 24 HOURS: -! 43.0 CAVING>XX
b
ELEVATION/ DESCRIPTION SoIL |3 STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE <Et BLOWSI/FOOT DETAILS
i 2 5 10 20 30 4050 70 90
R-4 I Do
2 Moderately hard, slightly weathered,
brown, dark gray and white, fine to 2-inch diameter, 0.010-inch
L 42 | coarse grained, QUARTZ FELDSPAR slotted Schedule 40 PVC well
2510 BIOTITE GNEISS; with moderately screen, 37.7 to 47.7 feet
o ¥~ developed, very thin, shallow dipping 4
foliation, and close to very closely
- 44 spaced, shallow and steeply dipping, 4
iron stained fractures
- R-1 recovery = 80%, RQD = 50% ~
“ R-2 recovery = 75%, RQD = 62%
I 46 | |R-3 recovery = 92%, RQD = 68% k
~4 recovery = 97%, RQD = 87%
3 Soft, moderately weathered, brown and 7
2505+ 4g | |aray, fine grained BIOTITE SCHIST; - - |
with well developed, very thin, shallow ipe cap
| Egping foliation, shallow dipping, iron
ined fracture Total well depth, 47.9 feet
50 Hard, very slightly weathered, brown, —
dark gray and white, fine to coarse
- grained, QUARTZ-FELDSPAR-BIOTITE E
GNEISS; moderately developed
- 52 | |foliation, very closely spaced fractures b
2500 5
F ring terminated ai eef. h
Groundwater encountered at 42.7 feet
- 54 at time of drilling and at 43.0 feet after T
B 24 hours. -
- 56 i
2495
- 58 4
—60 _
- 62 i
2490 i
L 64 .
- 66 -
2485
L 68 -4
- 72 |
2430 1 -
- 74 B
L 76 .
2475
L 78 4

GROUNDWATER MONITORING WELL NO. BLE-9
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GROUNDWATER MONITORING WELL NO. BLE-10

PROJECT: __ White Oak MSW Landfill

PROJECT NO.:  J07-1957-02

25851 2g | fine to medium SAND

Very firm, red, brown and gray, silty,

—30

- 32 Hard, red, brown and gray, fine sandy
2580 SILT

- 34

- 36

Very hard to hard, light brown, gray and |- :
2575 38 | black, fine to medium sandy SILT k

CLIENT: McGill Associates START: 7-24-07 END: 7-26-07
BUNNELL-LAMMONS -
EmINEm lNc LOCATION: HayWOOd County, North Carolina ELEVATION: 2612.97
.
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHMICALANDENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: ¥ AFTER 24 HOURS: X CAVING>ZX
{72
|
ELEVATION/ soiL |f STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % DETAILS
o 2 5 10 20 30 4050
Firm, dark red and light brown, silty, I A : SURFACE COMPLETION
L fine to medium SAND - (restduum)  (~4FoL ) Lo § §' 2.78-foot stick-up -
L0 FEEM s L . § & _
2610 Very firm, light brown, silty, fineto |- {.f~1 | [ 7 E ‘é % 1
- 4 mediumSAND  {SACPONALOS Lot Lol % % i
L 6 Very stiff, dark red and light brown, % % N
slightly clayey, fine to medium sandy :
L sower AN oL > & i
2605__ 8 .............. .. § § 4
A Ima. e _
26001 % % -
- 14 ............ . . % § _
16 . % % ]
2505-+-48 | MR L % % ]
—20 % %
; % % Neat cement, 0 to 62.7 fest
Lol ERRE D L . % § ]
2590 § Q -
L4 | M M L . . § % R

%

7

GEOT_WELL 1957-02.GPJ 7/11/08
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l.l‘lsm GROUNDWATER MONITORING WELL NO. BLE-10
) PROJECT: White Oak MSW Landfill PROJECT NO.: J07-1957-02
B' ﬂl I A lll I°| ls CLIENT: McGill Associates START: 7-24-07 END: 7-26-07
NELL- LOCATION H d C North Caroli ELEVATION: 2612.97
H aAywoO0 ounty, iNO| arolina M .
ENGINEERING, INC. = Y
' DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNMICALAND ENVIRONMENTAL
ConsuL DRILLING METHOD: 8-1/4 inch O.D. holiow stem auger
DEPTH TO - WATER> INITIAL: 2 61.5 AFTER 24 HOURS: ! CAVING>XX
L2
L]
ELEVATION/ soiL | STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % BLOWS/FOOT DETAILS
2}

2 5 10 20 30 4050 70 90

GEOT _WELL 1957-02.GPJ 7/11/08

L Very hard to hard, light brown, gray and DS I & § J
black, fine to medium sandy SILT : Q Q

2570 4 Q -

" % % ]
25651 48 e § § y
2560 = § % .

o K _

B Neat cement, 0 to 62.7 feet

- % % _

i Very stiff, brown, white and gray, fine & i
2555 53 | sandy SILT 4 A

Y & ‘

- 62 Hard, gray, brown and white, fine sandy |- & )
25501 SILT ]

[ 64 Bentonite seal, 62.7 to 66.7 feet |

i Hard to very hard, gray and brown, =] f iltter pack, sand 66.7t0 78.9 -
2545-] gg | micaceous, moist, fine sandy SILT ee |

- 72 4
25407 2-inch diameter, 0.010-inch

- 74 slotted Schedule 40 PVC well

screen, 68.7 to 78.7 feet

L 76 -
2535 78 :

- s Pipe cap 1

Boring terminated at 78.9 feet. R S S
GROUNDWATER MONITORING WELL NO. BLE-10
Sheet 2 of 3
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BLE.

GROUNDWATER MONITORING WELL NO. BLE-10

PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BUN LAMMONS CLIENT: McGill Associates START: 7-24-07 END: 7-26-07
NELL LOCATION: _ Haywood County, North Caroli ELEVATION:  2612.97
: _Ha ounty, North Carolina : .
ENGINEERING, INC. Y -
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNIGALAND ENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTHTO-WATER> INITIAL: Y. 61.5  AFTER 24 HOURS: X CAVING>TZT
- .
3¢
ELEVATION/ DESCRIPTION SOIL |5 STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE |= BLOWS/FOOT DETAILS
i 2 5 10 20 30 4050 70 90
Groundwater encountered at 61.5 feet I Total well depth, 78.9 feet
L at time of drilling. ]
- 82 4
2530+ .
- 84 4
- 86 =
25251 88 h
_.90 —
- 92 .
2520+ 1
I 94 -4
- 96 4
2515 98 b
—100 -
- 102 4
2510 1
3 104 B
- 106 4
25051+ 108 1
~110 -
- 112 4
2500 .
- 114 4
- 116 4
24951 118 1

GROUNDWATER MONITORING WELL NO. BLE-10
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l'l‘lim GROUNDWATER MONITORING WELL NO. BLE-11
PROJECT:  White Oak MSW Landfill PROJECT NO.:.  J07-1957-02
BUN L-LAMMONS CLIENT: McGill Associates START: 8-3-07 END: 8-3-07
NEL LOCATION:  Haywood County, North Caroli ELEVATION: 2630.61
: a ounty, No arolina : .
ENGINEERING, INC. Ll
DRILLER: Landprobe, K. Thomas LOGGED BY: _T. Livingston
GEOTECHMCALANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTHTO-WATER> INITIAL: Y 807  AFTER24HOURS: Y 846 CAVING>X
{%2]
ELEVATION/ DESCRIPTION SOIL lél STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT [ DETAILS
M 2 5 10 20 30 4050 70 90
2630 Stiff to very stiff, dark red and light Do SURFACE COMPLETION
L brown, fine sandy SILT - (residuum) 3 Sl §' § 3.68-foot stick-up |
4 :
: 14 K
| 9 i % % -
26251 : & %
- 6 4 . .
8 :
4 :
10 10 I i
2620-| % Q ]
" 12 |55, dark red and light brown, fine o ‘Q % i
R sandy SILT e § § J
14 2 | § _
| 7 i < _
2615 S % % ]
| 4 NE _
5 :
] : Neat cement, 0 to 71.0 feet
2610 Q i
) B>
_ 8 § § i
2605 - Q § ;
i Stiff to very stiff, red, light brown and ' Q ]
L 28 black, fine sandy SILT S § § J
5 :
2600— § % ]
L 32 . é § i
| 34 g § g
i g 1 & i
2595 36 ] § % |
L 38 s Q Q ]
L 7 b el : . -
9 [ -
12 (@ N %
GROUNDWATER MONITORING WELL NO. BLE-11
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l'.‘limc GROUNDWATER MONITORING WELL NO. BLE-11
) PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
CLIENT: McGill Associates START: 8-3-07 END: 8-307
BUNNELL-LAMMONS
EmeERING! INc LOCATION: Haywood County, North Carolina ELEVATION:  2630.61
.
DRILLER: Landprobe, K. Thomas LOGGED BY: __T. Livingston
GEOTECHMICAL AND ENVIRONMENTAL
Cons DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTHTO-WATER> INITIAL: Y. 89.7  AFTER24HOURS: Y 846 CAVING>X L
i
1 :
ELEVATION/ SOIL (& STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION :
DEPTH (FT) DESCRIPTION TYPE |5 BLOWSIFOOT DETAILS |
. o 2 5 10 20 30 4050 70 90
2590~ Stiff to very stiff, red, light brown and . S A S ] &, i
black, fine sandy SILT : Q |
42 Very stiff, red, brown and gray, & % ] ;
L micaceous, fine sandy SILT L \Q J
“ §§ ]
2585 46 § Q .
50 & Neat cement, 0to 74.0 feet |
2580 Q & ’ : |
[ 52 Very stiff, white and light brown, fine S ) % Q ]
L sandy SILT § % J
2575+ .o % % ]
i Hard to very stiff, red and brown, B & 1
| 58 | clavey, fine sandy SILT b % 4 ]
—60 Q % .
2570 T % % ]
| 62 % % ]
2565 Q Q |
i Very stiff, gray and brown, fine sandy ) % % A
| g | SLT % % |
~70 Sl § % -
2560 D Q i
- 72 -
L 74 4
2555_“ Bentonite seal, 71.0 to 90.1 feet |
- 76 .
i Very stiff, gray and light brown, T
L 78 micaceous, fine sandy SILT ]
ol . : Dol
GROUNDWATER MONITORING WELL NO. BLE-11
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BLE.

GROUNDWATER MONITORING WELL NO. BLE-11

PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
Bl ' I L-LA l“ IOI IS CLIENT: McGill Associates START: _8-3-07 END: 8-3-07
NEL LOCATION:  Haywood County, North Caroli ELEVATION:  2630.61
: a ounty, No arolina : .
ENGINEERING, INC. - -
G ANDE DRILLER: Landprobe, K. Thomas LOGGED BY: T. Livingston
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Z 89.7 AFTER 24 HOURS: ! 84.6 CAVING>ZX
7]
1w
ELEVATION/ DESCRIPTION SOIL : STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE <Et BLOWS/FOOT DETAILS
@ 2 5 10 20 30 4050 70 90
2550"’_ Very stiff, gray and light brown, N I N i
micaceous, fine sandy SILT
- 82 Hard, red, gray and light brown, clayey, Bentonite seal, 71.0 to 90.1 feet |
| fine sandy SILT R
- 84 4
y
2545
51 86 1
i Very stiff to hard, gray, brown and ]
L 88 black, micaceous, moist, fine sandy A
SILT
00 A
2540 Filter pack, sand 90.1 to 102.8
- feet E
- 92 4
L 94 4
2 -
535~ 96 i
i 2-inch diameter, 0.010-inch
- 98 slotted Schedule 40 PVC well ]
screen, 92.6 to 102.6 feet
—100 -1
2530 i
- 102 k
2 Pipe cap E
L 104 Boring terminated at 103.0 feet.
Groundwater encountered at 89.7 feet Total well depth, 102.8 feet
_ at time of drilling and at 84.6 feet after -
] 24 hours.
2525 106 i
- 108 1
—110 —
2520 i
- 112 E
- 114 i
2515 16 i
- 118 1

GROUNDWATER MONITORING WELL NO. BLE-11
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.'I‘Bm GROUNDWATER MONITORING WELL NO. BLE-12
) PROJECT: _ White Oak MSW Landfill PROJECT NO..  J07-1957-02
CLIENT: McGill Associates START: 8-30-07 END: 8-31-07
BUNNELL-LAMMONS
LOCATION: Haywood County, North Carolina ELEVATION: _ 2620.95
ENGINEERING, INC.
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GeOTECHNICAL ANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO-WATER> INITIAL: ¥ 759  AFTER24HOURS: ¥ 759  CAVING>TZX
o
ELEVATION/ DESCRIPTION SOIL ; STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT re DETAILS i
) 2 5 10 20 30 40506 70 90 E
Stiff, red, clayey SILT - (residuum) Sonoronnron o SURFACE COMPLETION E
2620 3 T T TN A §, § 3.57-foot stick-up Rk [
N N M : N \Q Q H
L4 4 § ]
L 6 ‘Q ]
Stiff to very stiff, red and brown, fine Tl
2615-- ¢ sandy SILT 4 J ‘
i 5 § % 1
6 :
, Bl |
5 :
| , e ,
L 10 9 § §, ]
26101 Q é ;
L 12 . % % -5
: Y
L 8 ]
Very stiff, red and light brown, fine : ‘é
2605—- 16 | Sandy SILT with some clay S % % J
- 18 . § % .
8 :
= 8
2 ; Q § Neat cement, 0 to 68.3 feet
2600+ Q 1
50 % % ]
‘ I
- 24 8 . % , 4
i 1 § g _
25951 26 g -
i Very stiff, light brown and red, fine ) ’ ‘Q % i
| 5g | sandy SILT o % § |
4 :
1"
30 . \Q _
2590 % 1
- 32 Very stiff, brown, red and black, )
L micaceous, fine sandy SILT S Q J
5 :
- 34 8 . =
| 1 § § ]
2585-1 36 § Q 1
- 38 Q % .
L 10 OIS Q J
e oo ie s N NS
GROUNDWATER MONITORING WELL NO. BLE-12
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l'l‘.im GROUNDWATER MONITORING WELL NO. BLE-12
PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BUN L-LAMMONS CLIENT: McGill Associates START: 8-30-07 END: 8-31-07
NEL LOCATION: _ Haywood County, North Carolina ELEVATION:  2620.95
: ounty, No| i : .
ENGINEERING, INC. ) -
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston :
GEOTECHNICALANDENVIRONMENTAL ;
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTHTO-WATER> INITIAL: Y. 759  AFTER24HOURS: Y 759 CAVING>RX
7 ;
L !
ELEVATION/ DESCRIPTION SOIL i STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION i1
DEPTH (FT) TYPE E BLOWSI/FOOT DETAILS !
@ 2 5 1020 30 4050 70 90 '
2580 Very stiff, brown, red and black, R A S S & J :
micaceous, fine sandy SILT A : ‘Q
- 42 Very stiff, brown and gray, micaceous, I o §, i
5 fine sandy SILT L i Q J
» s| oo NS _
8 :
B R § & i
2575-1- 46 Lo ‘Q g _ t
I 48 I . % § ] ;
4 : ;
L P = J
AN N |
: \Q Neat cement, 0 to 68.3 feet :
25701 oo § _ { .
" 52 Firm to dense, brown, red and biack, I o ’ % ‘Q i :
L silty, fine SAND S & % ]
» ] § . _
25651 56 - % % -
- 58 - . § % 4
- 10 : 1
2560 Lo L ] ; )
Hard to very hard, gray, brown and : é |
B black, micaceous, fine sandy SILT U S L J
, 18
- 64 14 % 1
i 18 . % § 4
25551 66 & § .
= 68 - . -
- 10 - -
22 H
70 29 | i n il Tl . §
2550 I S A AUU P S E J
72 " Bentonite seal, 63.3to 77.8feet | |
L L.....:. i !
L 74 12 il ] ;
| ; 20| 4
2545 76 s 1
- 78 R .| Filter pack, sand 77.8t090.2 ]
| 10 | feet |
1Tl 20 IR
1 22 Lo S ST 3 .
GROUNDWATER MONITORING WELL NO. BLE-12
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I."Bm GROUNDWATER MONITORING WELL NO. BLE-12
PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BI n I LA l" I°| IS CLIENT: McGill Associates START: 8-30-07 END: 8-31-07
NELL LOCATION: H d County, North Caroli ELEVATION:  2620.95
: aywood County, No| arolina : .
ENGINEERING, INC. -
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNCAL ANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Y 75.9 AFTER 24 HOURS: !- 75.9 CAVING>ZRX
%
i)
ELEVATION/ DESCRIPTION SOIL i STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT DETAILS
@ 2 5 10 20 30 4050 70 90
2540 Hard to very hard, gray, brown and R I i
black, micaceous, fine sandy SILT
- 82 Hard, gray and brown, micaceous, fine Filter pack, sand 77.8 to 90.2
L sandy SIL.T feet g
- 84 =
2535-1 86 1
I "1 2-inch diameter, 0.010-inch
L 88 slotted Schedule 40 PVC well
screen, 80.0 to 90.0 feet
90 Pipe cap 7
2530+ Boring terminated at 90.2 feet.
Groundwater encountered at 75.9 feet Total well depth, 90.2 feet
r 92 | attime of drilling and at 75.9 feet after 1
24 hours.
L 94 4
2525 96 b
- 98 4
—100 e
2520+ g
- 102 b
- 104 J
2515+ 106 1
- 108 1
—110 -1
2510+ E
112 1
- 114 J
2505+ 116 1
- 118 1

GROUNDWATER MONITORING WELL NO. BLE-12
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l'I‘Bm GROUNDWATER MONITORING WELL NO. BLE-13
) PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
CLIENT: McGill Associates START: 7-22-07 END: 7-22-07
BUNNELL-LAMMONS -
EmNEmING’ lNc. LOCATION: Haywood County, North Carolina ELEVATION: _ 2609.39
) DRILLER: Landprobe, T. Gradwell LOGGED BY: _ T. Livingston
GEOTECHNICALANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch Q.D. hollow stem auger
DEPTHTO-WATER> INITIAL: Y. 60.0 AFTER24HOURS: X 675 CAVING>X
17
ELEVATION/ DESCRIPTION SOIL ; STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION :
DEPTH (FT) TYPE <Et BLOWS/FOOT L DETAILS
i 2 5 10 20 30 4050 70 90 :
Stif(, dark red and brown, silty CLAY - S oo oo SURFACE COMPLETION
s (residuum) x 7 poereietens % % 3.29-foot stick-up . [
7 H
- 2 7 : - & % 3 L
L 4 White and pinkish, quartz GRAVEL § ]
2605 ; Q
" ©  ["Very stif, dark red and brown, % % 1
| micaceous, fine to medium sandy SILT |- {-1-FAAl ¢ L............ .. B § % i :
L J i
2600 E Q %
L 1 0 ................ . . % % — :‘
L2 LY R . § § o ]
L 14 Very stiff, dark red and brown, : . ‘Q Q 4
2595 — micaceous, clayey, fine to medium : §
L sandy SILT L % ,Q .
S i 1N O OO A A . % % ]
P I i°r )
T N (i e Y % ) _
P 2 % N N Gl % % ]
2585—- 241 |Hlte Lo % % i
- 26 ............ . . g % 4
[ .8 § !
| Hard, dark red, red and brown, LI Q J
2580— micaceous, fine to medium sandy SILT :
30 % % Neat cement, 0 to 66.8 feet
= 32 - % % 4
2575 % % ]
g L . § § -
S - 36 Q 4 .
g :
N - 38 % § {1 -
B :
a 2570 S @ § g
- GROUNDWATER MONITORING WELL NO. BLE-13
2 Sheet 1 of 3
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l.I‘Bm GROUNDWATER MONITORING WELL NO. BLE-13
) PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BWNELL'LAMWS CLIENT: McGill Associates START: 7-22-07 END: 7-22-07
MEERING, INc. LOCATION: _ Haywood County, North Carolina ELEVATION: _ 2609.39
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GeoTECHMCAL AND ENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: 2 69.0 AFTER 24 HOURS: ! 67.5 CAVING>2X
7
1)
ELEVATION/ SOIL |2 STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % BLOWS/FOOT DETAILS
@ 2 5 10 20 30 4050 70 90
Hard, black, brown and red, micaceous, L R I
N silty, fine to medium SAND N : §, % ]
L 42 - seien . é § .
L 44 Dense, dark brown, micaceous, silty, TSI D § % 4
2565 fine to medium SAND : Q
- 46 - % % s
RN I % _
| Hard, brown and light brown, Lon s, IR R
2560 — micaceous, fine sandy SILT : : Q
50 S % % Neat cement, 0 to 66.8 feet
- 52 e e i e e e em e . % § .
L 54 Hard to very hard, brown, black and " : % ‘Q |
2555 gray, moist, fine sandy SILT : % %
56 UTUE 0% U0 SO N O SO O O % % ]
B L _
e IS U B % % _
_Go U S U PP . % &, -
62 SUURRR RO TN OO O SUC 0 O 0 % % ]
B N _
L 66 L . . Q \Q -
B A - o Bentonite seal, 66.8 to 69.4 feet
L 68 { o
L Y IR TS TN SO O . |
2540_—70 | LI -] |--] Filter pack, sand 69.4 to 81.6
’ 1 feet
- 72 - 4
L 74 PARTIALLY WEATHERED ROCK which IO E
2535 sampled as gray and white, silty, fine to "
» medium SAND sol3tl il ]
[ 76 o 2-inch diameter, 0.010-inch
B ST slotted Schedule 40 PVC well
: screen, 71.4 to 81.4 feet
- 78 e .. -
L 43 | Lk < J
2530 508 SEEEEE R (=2
GROUNDWATER MONITORING WELL NO. BLE-13
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I'LBM GROUNDWATER MONITORING WELL NO. BLE-13
PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
Bl ' | I l A l“ IOI IS CLIENT: McGill Associates START: 7-22-07 END: 7-22-07
NEL LOCATION H d County, North Caroli ELEVATION: 2609.39
: aywood County, Nol arolina : ,
ENGINEERING, INC. A
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHMICALAND ENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> [INITIAL: 2 69.0 AFTER 24 HOURS: ! 67.5 CAVING>X
{72]
w
ELEVATION/ DESCRIPTION soiL (¢ STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 3 BLOWS/FOOT DETAILS
» 2 5 10 20 30 4050 70 90
PARTIALLY WEATHERED ROCK which A
r sampled as gray and white, silty, fine to 1
I medium SAND Pipe cap i
i Total weli depth, 81.6 feet
2525-] 84 1
- 86 .
N Auger refusal at 86 feet. Groundwater ]
encountered at 69,0 feet at time of
L gg | drilling and at-67.5 feet after 24 hours. J
2520 1
_90 —
- 92 -
2515 94 1
- 96 i
- 98 A
2510-{ 1
—~100 -
- 102 1
2505-] 104 1
- 106 1
- 108 E
2500 1
110 _
F 112 4
2405-[ 114 1
- 116 i
- 118 i
2490 |

GROUNDWATER MONITORING WELL NO. BLE-13
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BLE. GROUNDWATER MONITORING WELL NO. BLE-14
) PROJECT:  White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BWNELLFLA“MONS CLIENT: McGill Associates START: 9-4-07 END: 94-07
ENGINEERING, INC. LOCATION:  Haywood County, North Carolina ELEVATION: 2610.41
- DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GeOTECHNICALANDENVIRONMENTAL
Consuu DRILLING METHOD: 8-1/4 inch O.D. holiow stem auger
DEPTH TO - WATER> INITIAL: Y. 50.1 AFTER 24 HOURS: X 59.2 CAVING>
0]
ELEVATION/ DESCRIPTION SOIL ‘é STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE <E( BLOWS/FOOT np DETAILS
M 2 5 10 20 30 4050 70 90
2610 Stiff to very stiff, red and light brown, ¥ oo SURFACE COMPLETION
B fine sandy SILT with some clay - L. % & 3.26-foot stick-up 4
(residuum) : ‘é
[ 4 % % ]
2605-] T ]
2595-] |
e % % _
I Very stiff, red, brown and black, ’ & 1
L 18 micaceous, fine sandy, clayey SILT R Q J
20 K %
2590 : % ,Q Neat cement, 0 to 45.7 feet
2585 N §\' % 1
28 % % ]
32 "Hard to SO, gray, brown, micaceous, S §, § |
5 fine sandy SILT 4 J
"™ % % ]
2575 § § 1
- 36 § § J
Do @ NS g
GROUNDWATER MONITORING WELL NO. BLE-14
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I.I‘Iimc GROUNDWATER MONITORING WELL NO. BLE-14
PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BUN LAMMONS CLIENT: McGill Associates START: 94-07 END: 94-07
NELL LOCATION: H d County, North Caroli ELEVATION:  2610.41
: aywood County, Nol arolina : .
ENGINEERING, INC. - -
DRILLER: Landprobe, T. Gradwell LOGGED BY: _ T. Livingston
GEeOTECHNICAL ANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO- WATER> INITIAL: Y. 59.1 AFTER24HOURS: ¥ 502 CAVING>ZX
%
]
ELEVATION/ DESCRIPTION SOIL 5_‘ STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE <E: BLOWS/FOOT DETAILS
» 2 5 10 20 30 4050 70 90
2570—_ Hard to stiff, gray, brown, micaceous, Lo SR §
fine sandy SILT : '/4 Neat cement, 0 to 45.7 feet
- 42 I\ -
L L \" J
| S ]
I 1< i
2565 : &4
- 46 .. 4
- 48 -
2560 0 |
- 52 Very stiff to hard, brown and gray, Bentonite seal, 45.7 to 60.3 feet |
L micaceous, moist, fine sandy SILT J
L 54 4
2555 1
- 56 4
- 58 -
5 i R
_60 -
2550 Filter pack, sand 60.3 to 73.5
| feet
L 62 -
- 64 4
2545-] 1
= 66 -
i PARTIALLY WEATHERED ROCK which ’
68 | o mfled ::_gra;g:}l:g:k and white, i, 2-inch diameter, 0.010-inch
ne to medium " - , 0.
R 5017 slofted Schedule 40 PVC well
screen, 63.3 to 73.3 feet
_.70 -
2540
L 72 .
Pipe cap ]
[ 74 | Auger refusal at 73.5 feet. Groundwater
- encountered at 59.1 feet at time of
2535 drilling and at 59.2 feet after 24 hours. Total well depth, 73.5 feet
- 76 -
L 78 -

GROUNDWATER MONITORING WELL NO. BLE-14
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l'.‘.i"c GROUNDWATER MONITORING WELL NO. BLE-15
) PROJECT: _ White Oak MSW Landfill PROJECT NO.: _ J07-1957-02
CLIENT: McGill Associates START: 7-19-07 END: 7-20-07
BUNNELL-LAMMONS
LOCATION:  Haywood County, North Carolina ELEVATION: 2584.11
ENGINEERING, INC. = ,
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston .
GEOTECHNMICALAND ENVIRONMENTAL ) ;
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger :
DEPTH TO - WATER> INITIAL: Z 57.75 AFTER 24 HOURS: ¥ 571 CAVING>X
0
ELEVATION/ DESCRIPTION SOIL ; STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION n
DEPTH (FT) TYPE <Et BLOWS/FOOT Tt DETAILS E
X 2 5 10 20 30 4050 70 90 !
6-inches of TOPSOIL LAY R SURFACE COMPLETION E
= Stiff to very stiff, dark red, clayey SILT - 5 e > § 3.81-foot stick-up E :
(residuum) 6 : \Q Q :
25801 4 5 y
} 3 s § .
I 6 5 N -1 l «
9 G Q Q |
i 10 ; i
- 8 § . ‘E
3 i .
2575~ 4 " ‘Q i
10 6 % % .
L Very stiff to hard, brown and purple, 5 . . % i
2570 14 micaceous, fine sandy SILT g : % §
16 - % % ]
2565 - 3 g g |
. 15 R
9 :
2560 24 Hard, brown, fine sandy SILT A . Q % |
- 19 L % % i
2 11 2> % ]
- 5 : Q
2565+ Very stiff, red and brown SILT 8 . . § i
—30 " & § Neat cement, 0 to 59.7 feet | f
L 32 e § % | ;
: z
2550 34 Stiff, light brown, fine sandy SILT p = &, 4 i
I 6 S S < i
i Very stiff, gray and brown, micaceous, 7 L .
25451 fine sandy SILT 8 @ oot Q
9 ® i INEN
GROUNDWATER MONITORING WELL NO. BLE-15
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BLE.

GROUNDWATER MONITORING WELL NO. BLE-15

PROJECT: _ White Oak MSW Landfill PROJECT NO.: _ J07-1957-02
BUN L-LAMMONS CLIENT: McGill Associates START: 7-19-07 END: 7-20-07
NEL LOCATION: _ Haywood County, North Caroli ELEVATION: _ 2584.11
: a ounty, Nol arolina H .
ENGINEERING, INC. —
DRILLER: Landprobe, T. Gradwell LOGGED BY: _T. Livingston
GEOTECHNCALANDENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO- WATER> INITIAL: Y. 57.75  AFTER24HOURS: X 57.1 CAVING>Z%
(7
L
ELEVATION/ solL {5 STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % BLOWS/FOOT DETAILS
P 2 5 10 20 30 4050 70 90
Very stiff, gray and brown, micaceous, || . T § §
I fine sandy SILT o K I Q Q Neat cement, 0 to 59.7 feet
- 42 N _-'4 ..... § % 4
o540t 44 X L RO - § |
= 19 I & § =
- 46 ................ - Q \Q .
7 :
2535+ - X g i = Q Q 4
50 1 = % % .
| Very stiff, brown and gray, micaceous, 7 % % J
2530 54 fine sandy SILT with rock fragments 183 : % . %
L 56 ................ . % % E
. 4 R R S 4
¥ g : § §
- 58 [ .................... . Q Q .
B 5 :
525t X s Ll ]
60 = I -
L - Bentonite seal, 59.7 to 62.1 feet
- 62 = N -
: [{~] |-~ Filter pack, sand 62.1 to 75 feet
| Very firm, white and light brown, moist, 9 | i
2520 64 silty, fine to medium SAND :i
- 66 L 4
- 68 2 N -
R PARTIALLY WEATHERED ROCK which A5 o nnonn
2515 sampled as gray and brown, silty, fine 22 . 2-inch diameter, 0.010-inch
70 | to medium SAND so/en| o slotted Schedule 40 PVC well
screen, 64.13 to 74.13 feet
L 72 SO -4
2510} 74 | PARTIALLY WEATHERED ROCK which L3 U -
sampled as orange and brown, silty, 26 Pipe cap
- fine to medium SAND with rock 0 ]
—\fragments /
- 76 | Boring terminated at 75 feet. P A A
Groundwater encountered at 57.75 feet Total well depth, 74.33 feet
- at time of drilling and at 57.1 feet after DD S N S A R R
24 hours.
- 78 - 4
2505 i 1

GROUNDWATER MONITORING WELL NO. BLE-15
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BLE.

GROUNDWATER MONITORING WELL NO. BLE-16

PROJECT: White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BI l l | A l" IDI IS CLIENT: McGill Associates START: 7-29-07 END: 7-29-07
NELL LOCATION: H d County, North Caroli ELEVATION: 2614.70
. AYWOO! ounty, NO| arolina H .
ENGINEERING, INC. A )
DRILLER: Landprobe, T. Gradwell LOGGED BY:_ T. Livingston
GEOTECHNICALAND ENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Z 68.5 AFTER 24 HOURS: ! CAVING>ZRX
(]
1]
ELEVATION/ DESCRIPTION STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) BLOWS/FOOT | DETAILS

fine SAND - (residuum)

Very firm, white and light brown, silty,

2 5 10 20 30 4050 70 90
oo oo SURFACE COMPLETION
3.82-foot stick-up -

N :ffé % :
. N % _
26101 Very stiff, light brown, red and white, § § B
. 6 fine sandy SILT \é é J
N ]
_ LM K _
0| " e
i . LK K _
Very stiff to hard, red, dark red and §
:18 black, fine sandy SILT % é :
2595 % %
' KK |
2500 § § i
R _
: g |
2585—- § > |
—30 Q Q Neat cement, 0 to 64.7 feet
[ > % f
o S :
2580 § % -]
- 36 Q Q ]
_ NN _
- 38 - < & 1
2575-] Ll 0 N % ]
GROUNDWATER MONITORING WELL NO. BLE-16
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l'l‘lgm GROUNDWATER MONITORING WELL NO. BLE-16
PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
Bl n I LAM) AONS CLIENT: McGill Associates START: 7-29-07 END: 7-29-07
NELL LOCATION: H d County, North Caroli ELEVATION: 2614.70
: aywood County, No arolina : A
ENGINEERING, INC. o
DRILLER: Landprobe, T. Gradwell LOGGED BY: _ T. Livingston
GEeOTECHMICAL AND ENVIRONMENTAL
CONSULTANTS : DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: ¥ 68.5 AFTER 24 HOURS: X CAVING>XX
D
H
ELEVATION/ SOIL i STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % BLOWS/FOOT DETAILS
9 2 5 10 20 30 4050 70 90
L Very stiff to hard, red, dark red and - DI § > J
black, fine sandy SILT : 4 é
- 42 Dense, light red, light brown and black, i o § & i
B silty, fine SAND L i Q Q i
L . L § N ]
2570 - Pl Q % _
- 46 Lol . % % .
i Very dense, light brown and gray, silty, i % % i
L fine to medium SAND | L R
48 : % &
2565- ) §
: é Q Neat cement, 0 to 64.7 feet
[ 52 Very dense, brown, gray and red, silty, i S Q % T
L fine to medium SAND L Tolon & % 4
L 54 i § § J
2560 _ L. Q 4 -
56 ! % % |
i Hard, brown and gray, fine sandy SILT i ’ §r 1
. 58 L Q ]
2555-_ o i % § i
| 62 L . % % ]
[ o [ M D ,
2550 R i
66 IR Bentonite seal, 64.7 to 67.4 feet
L 68 v L L. __.:::, Filter pack, sand 67.4 to 80 feet |
2545__70 I N S D A —
[ 72 Dense, gray and light brown, fine to i i
L medium silty SAND L.
2-inch diameter, 0.010-inch
74 Lo slotted Schedule 40 PVC well ]
2540 [ screen, 68.2 to 78.2 feet §
- 76 = o e Sl L -
i Hard, gray and brown, fine sandy SILT - i
- 78 -
Do Pipe cap
2535 @ .

GROUNDWATER MONITORING WELL NO. BLE-16

Sheet 2 of 3




GEQOT_WELL 1957-02.GPJ 7/11/08

BLE.

GROUNDWATER MONITORING WELL NO. BLE-16

PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BUN L-LAMMONS CLIENT: McGill Associates START: 7-29-07 END: 7-29-07
NEL LOCATION: H d County, North Caroli ELEVATION: 2614.70
: aywood County, Noi arolina H )
ENGINEERING, INC. s
DRILLER: Landprobe, T. Gradwell LOGGED BY: T. Livingston
GEOTECHNICALAND ENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTHTO-WATER> INITIAL: Y. 685 AFTER24HOURS: X CAVING>X
)
Ll
ELEVATION/ DESCRIPTION SOIL : STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE E BLOWS/FOOT DETAILS
@ 2 5 10 20 30 4050 70 90
| Boring terminated at 80 feet. I LoLiiin i
Groundwater encountered at 68.5 feet
- g2 | attime of drilling. a
- 84 4
2530 =
- 86 .
L 88 4
2525-_90 ]
- 92 4
- 94 -
2520 a
L 96 -
- 98 -
2515 100 |
- 102 J
- 104 E
2510—_ _
- 106 J
- 108 .
2505 110 _
- 112 ]
- 114 ]
2500 _
- 116 J
- 118 J
2495

GROUNDWATER MONITORING WELL NO. BLE-16

Sheet 3 of 3




GEOT_WELL 1957-02.GPJ 7/11/08

BBLE.

GROUNDWATER MONITORING WELL NO. BLE-17

PROJECT:  White Oak MSW Landfill PROJECT NO.:  J07-1957-02
BWNELL'LAMM CLIENT: McGill Associates START: 7-20-07 END: 7-21-07
EMINEERNG, INc LOCATION: Haywood County, North Carolina ELEVATION: 2611.46
- DRILLER: Landprobe, T. Gradwell LOGGED BY: __T. Livingston -
GEOTECHNICALAND ENVIRONMENTAL
CONSULTANTS DRILLING METHOD: 8-1/4 inch O.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Z 87.6 AFTER 24 HOURS: ! 734 CAVING>3%
m .
ELEVATION/ DESCRIPTION SOIL ; STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) TYPE 5 BLOWS/FOOT 1 DETAILS
o 2 5 10 20 30 4050 70 90
6-inches of TOPSOIL SRy N SURFACE COMPLETION
L Siff to very stiff, red, light brown and o 4 i & 4.45-foot stick-up -
2610 gray, fine sandy SILT - {residuum) 5 : Q
- 2 s § % -
6 .
y ; N _
, 5 :
- 7 . > -
2605—_ 10 Q 1
12 :
| Very stiff to stiff, red, micaceous, 12 i ]
clayey, fine sandy SILT 15 : Q
10 15 i % % i
2600 - § |
L 42 e % Q ]
4 : § %
L 9 R Q .
2595 : % %
i Very stgf, red and light brown, fine g I § & |
sandy SILT :
10
~20 : § § Neat cement, 0 to 85 feet
2500-] Q |
% % _
9 : >
- 15 § § i
- 26 Q -
2585 : %
28 N3e IR ]
| Very stiff, purple and brown, fine sandy |[-1-1- 6 . ‘Q _
SILT ; 8 : § >
30 14 Q Q _
2580-] % % ]
L Very firm, red and light brown, silty, 9 §r J
34 | fine SAND 12 : % Q
L 15 & & _
- 36 ;
2575-] : § §
10 : Do : :
i 16 R ’ )
18 N N < PO . : g \

GROUNDWATER

MONITORING WELL NO. BLE-17

Sheet 1 of 3




GEOT_WELL 1957-02.GPJ 7/11/08

I.LBM GROUNDWATER MONITORING WELL NO. BLE-17
) PROJECT: _ White Oak MSW Landfili PROJECT NO.:  J07-1957-02
BWNELL'LA"MONS CLIENT: McGill Associates START: 7-20-07 END: 7-21-07
LOCATION: _ Haywood County, North Carolina ELEVATION: 2611.46
ENGINEERING, INC. y o,
oy DRILLER: Landprobe, T. Gradwell LOGGED BY: __T. Livingston
GEOTECHMICALANDENVIRONMENTAL
c DRILLING METHOD: 8-1/4 inch O.D. holiow stem auger
DEPTH TO-WATER> INITIAL: Y. 87.6  AFTER 24 HOURS: Y 34 CAVING>R%
{7s)
7]
ELEVATION/ soi. | STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % BLOWS/FOOT DETAILS
@ 2 5 10 20 30 4050 70 90
Very firm, red and light brown, silty, EEEE N
| fine SAND & § J
2570 :
L 44 Dense, purple and red, fine sandy SILT Ll § § ]
L 46 & § R
2565 : § g
[ 43 KK i
| Very firm, purple, light brown and % % - E
black, micaceous, silty, fine to medium . P
L 50 SAND % % _] f
2560-] L § ]
L 52 Q % i
» % < _
- 56 .
2555 : % %
| Dense to very firm, brown, silty, fine % % A
SAND :
60 & % Neat cement, 0 to 85 feet
2550-{ o2 § S 1
- 66 Q % .
2545 S Q Q
s % % ]
2540 § % 1
- 72 Q § . |
| 74 | Hard, gray, moist, micaceous, fine & & 4
sandy SILT : Q Q :
2535 : % §
L 78 : . & é -
| Very stiff to hard, red, brown and gray, | A - | S . J
moist, clayey, fine sandy SILT A1 }; R EEEEEERINEN
GROUNDWATER MONITORING WELL NO. BLE-17
Sheet 2 of 3




GEOT_WELL 1957-02.GPJ 7/11/08

BLE.

GROUNDWATER MONITORING WELL NO. BLE-17

PROJECT: _ White Oak MSW Landfill PROJECT NO.:  J07-1957-02
Bl N LAM) IOI IS CLIENT: McGill Associates START: 7-20-07 END: 7-21-07
NELL LOCATION:  Haywood County, North Caroli ELEVATION:  2611.46
H a ounty, Noi arolina : .
ENGINEERING, INC. L
DRILLER: Landprobe, T. Gradwell - LOGGED BY: _ T. Livingston
GEOTECHNICAL ANDENVIRONMENTAL
C DRILLING METHOD: 8-1/4 inch Q.D. hollow stem auger
DEPTH TO - WATER> INITIAL: Y 876 AFTER24HOURS: Y 734 CAVING>X
)
L]
ELEVATION/ SOIL STANDARD PENETRATION RESULTS MONITOR WELL INSTALLATION
DEPTH (FT) DESCRIPTION TYPE % ' BLOWS/FOOT DETAILS
M 2 5 10 20 30 4050 70 90
Very stiff to hard, red, brown and gray, N S s
25 30_- moist, clayey, fine sandy SILT oo % Neat cement, 0 to 85 feet
- 82 - N 4
%
| L \4 i
o i > _
| L.l N4 _
Bentonite seal, 85 to 87.1 feet
- 86 - ]
2525
\VA Filter pack, sand 87.1 to 101
I 88 R feet T
. Firm to very dense, brown, gray and Lo, E
black, silty, fine to medium SAND
—90 — ]
2520-] i |
- 92 - J
| 94 i 2-inch diameter, 0.010-inch
- slotted Schedule 40 PVC well
96 screen, 89.7 to 99.7 feet
2515
[ 98 | “BARTIALLY WEATHERED ROCK which [ A S R |
L sampled as brown, gray and black, 34" L J
silty, fine to medium SAND 50/5
- 1 00 1 UV Plpe cap —
2510 T . Lo J
L q02| Avuger refusal at 101.0 feet. T Total well depth, 99.9 feet ]
Groundwater encountered at 87.6 feet
3 at time of drilling and at 73.4 feet after Lo ]
24 hours.
L 104 D -
- 106 oo 4
2505
- 108 b e e -
— 1 1 0 — —
2500_- T i
- 1 12 ool 4
- 114 L. ]
- 116 - .
2495
- 118 - §

GROUNDWATER MONITORING WELL NO. BLE-17

Sheet 3 of 3
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st

DEPTH

ELEVATION

@ PENETRATION - BLOWS/FOOT

DESCRIPTION
(FT.)
0 10 20 30 40 60 80 100
FILL, consists of suff to very stiff moist brown
fine sandy micaceous silt (ML).
:l
b . =
o b4
2 . E
5
.l
o £
o g
0 4
3 S . ”:
.I : !
R0
Firm moist red-brown silty micaceous fine 10
" coarse SAND (SM). *
z
. o :
Stiff moist brown and orange-brown fine sandy
micaceous SILT (ML).
. >
b4
ol 2
- 2
o -4
| s
PARTIALLY WEATHERED ROCK (FWR),
sampled as dry yellow, gray, and orange-brown
silty micaceous fine to coarse sand, with trace rock
fragments. k.
i b4
- - L
| Auger refusal encountered at 37.2 feet. Boring
erminated.

REMARKS:

Borehole dry at completion of drilling. Drillers:
W, Whichard and G.Copland. Drill Rig: CME-550
ATV. Boring Type: 8" HSA.

SEE KEY SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS USED ABOVE

23

14

18.

"3

1

50747

502" |

50/0"

(BORING NUMBER ~ GWM-5

DATE DRILLED September 15, 1993
PROJECT NUMBER 472-07913-03

PROJECT White Oak Sanitary Landfill
[PAGE 1 OF 1




DEPTH DESCRIPTION )
(FT.) (EFT.)
00 - 0 10 20 30 40 60 80 100
Firm moist brown fine to coarse sandy micaceous
SILT (ML) -
o #
_ d :
8.0 . .
Loose wet brown, gray. and white silty micaceous ) .
fine to coarse SAND (SM), with rock fragments Py b4
and boulders 4
' @
4
”
. :
18.5
PARTIALLY WEATHERED ROCK (PWR), 7
20.1| sampled as wet brown, gray, and white silty

ELEVATION

@ . PENETRATION - BLOWS/FOOT

‘\michccous sand, with rock fragments

Auger refusal encountered at 20.1 feet. Boring
terminated. : i

REMARKS:

Groundwater encountered at 9.0 feet. Type I
Monitoring Well Installed. Drillers: W.Whichard

and G.Copland. Drill Rig: CME-550 ATV. Boring

“Type: 8" HSA. ‘

SEE KEY SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS USED ABOVE

50/6°

(BORING NUMBER  GWM-5A
DATE DRILLED September 25, 1993
PROJECT NUMBER  472-07913-03

PROJECT White Oak Sanitary Landfill
[PAGE 1 OF 1 :

oo




TYPE 1l MONITORING WELL INSTALLATION RECORD

~ JOB NAME White Oak Landfill . JOB NUMBER 472-07913-03
WELL NUmgeR___GWM—5A INSTALLATION DATE 09/25/93
LOCATION - West Drainage Feature (See Record Drawines)
GROUND SURFACE ELEVATION : o REFERENCE POINT ELEVATION
GRANULAR BACKFILL MATERIAL NC #2 sand SLOT SIZE g.010"
' SCREEN MATERIAL PVC ' -_ SCREEN DIAMETER — 2"
RISER MATERIAL PVC RISER DIAMETER 2"
DRILLING TECHNIQUE HSA DRILLING CONTRACTOR Law Engineering
' " ' LAW ENGINEERING
BOREHOLE DIAMETER 8 - FIELD REPRESENTATIVE Hnd-a—&ablam-L-———
LOCK BRAND Master _ SIZE/MODEL. ____#3
KEY CODE/COMBINATION _ 0536 ;
REFERENCE POINT* /———— LOCKABLE COVER (NOT TO SCALE)
' VENTED CAP —Z1 v : -
WELL PROTECTOR ———— | | STICKUP .2.3° . GROUND SURFACE —
' T4 1 1 4
3:] [
el :
. ‘-.."1‘ ::...
".J _0..
d [ TOTAL DEPTH
DEPTH TO TOP OF . '.;‘ S . LENGTH OF . | OF WELL
BENTONITE SEAL 2.5 .ol s’ SOLID SECTION i
3.5 ‘ é . :
DEPTH TO TOP OF % I 5 4.3
GRANULAR MATERIAL . S 22 A A : 20.1"
. . . v d L ) ———————————
o THREADED COUPLING
B I
oo .
o RISER veull 3
[5:3 erour , et STABILIZED WATER
7 =T ] revel 2.0 Feer
7/ BENTONITE SCREEN {2 I=H"; BELOW GROUND
< =fe.! LENGTH OF SURFACE
GRANULAR BACKFILL LIS SLOTTED SECTION p
- :.E.-.‘ . 1 9 25 4
RS 150 MEASURED ON2/ 22/
*Reference point should be PR =1 Y R
top of inner casing if possible b’y B Oy '
CAP  —— : LENGTH OF TAIL PIPEQA'_

TYPE [I MONITORING WELL
INSTALLATION RECORD

LAW ENGINEERING TESTING
COMPANY

FIGURE 2




ST R TR e AT ST TT R WSRO -

DIVISION OF ENVIRONLENTAL WAGELENT - GROUNDWATER SECTION I
$.0. BOX 27887 - RALEIGHALC. 27611, PHONE (918) 733-6083 h | Quad: No. Sedal No.
’ et Long. Pe__
. Minor Basin
WELL CONSTRUCTION RECORD o Basin Code
- Header Ent . GW=1 Enl.
DRILLING CONTRACTOR __Lav Engineering GRr-5A
. 332 LANDFILL .CONSTRUCT lON Lk 0

DRILLER REGISTRATION NUMBER _ :  PERMIT NUMBER: 07
1. WELL LOCATION: (Show skeich of the location below) _

Nearest Town: White Oak, North Carolina . County: Haywood

: : Depth DRILLIN

(Road. Communily, or Subciv s10n and Lol No.) Fe *® " G LoG

) ° . .
2. OWNER Haywood County, North.Carolina Oo"n 8’ Sandy Sﬁ,qfwm Description

ADDRESS __ 420 N. Main Street g/ — 18.5' Silty sand

: ~ (Sweet or Routa No.) : 18.5' — 20.1' Partially weathered rock
_Wavnesville __NC 28786 — - :
Cily or Tean . Slate Zip Code

3. DATE DRILLED _2&2./_23__ USE OF WELL Monitoring

4. TOTAL OEPTH __ 20.1° CUTTINGS COLLECTED @Yes D No .

5. DOES WELL repLACE exisTnG WeLL? [ Yes Bl no
6. STATIC WATER LEVEL.__1L5___ FT. [ above TOP OF CASING.
TOP OF CASING IS FT. ABOVE LAND SURFACE.

. 7. YIELD (gomk N/A ______ METHOD OF TEST N/A
WATER ZONES (depth): :

CHLORINATION:  Type _N/A ____ Amount _ N/&
10. CASING: Wall Thicknass it additional space is needed use back of form.
Depth Diameter . or Welght/F{. Material ATl g T
. = " 4 .
From 0 to_ 4.5 Ft2 e (Show direction and distance from at least two State Road
Erom To Fi or othér map reference points)
From To £1
11, GROUT:
Depth Material Method
From 0 10_2.5 Fr.Cem~Bent Tremie
From To Fl. '
12. SCREEN: |
" Depin Diameler Slot Slze  Malarial
From_ 4.5 __ To 19 5 Ft. 2% n_0.010i. BEVC
From To, Ft. — in.
From To FL. i, .
1. GRAVEL PACK:
"Depth Size Material
- From _ 3.5 1o 20.1 f. NC#2 sand
oy . ™ .
% From To FL. ‘

-AA REMARKS: __Bentonite 2 5' t+0 3.5

100 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANOARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIOED TO L, OQWNER.

; /0/1/93
SIGNATURE OF CONTRACTOR OR NT ' DATE

AW.1t Oavican t1/0¢ : : Submit onninal to’ Division of Environmentat ttanamament 3nd COIV 0w

el owner




' DEPTH *DESCRIPTION ELEVATION ~ @ PENETRATION - BLOWS/FOOT

SEE KEY SHEET FOR EXPLANATION OF
* SYMBOLS AND ABBREVIATIONS USED ABOVE

(FT.) _ (FT.) |
0.0 _ -0 10 20 .30 40 60 80 100
Overburden_Soils f_—
. (Brown silty sand)
See Boring GWM-5A for demiled soif descriptions -
Y
20.0"
Hard Rock (Brown)
36.2
Boring terminated at 36.2 feet
. " REMARKS:
Groundwater measured at 6.1 feet after 3
stabilization, Type II Monitoring Well Instalied. : e i
Driller: Caldwell Well Drilling, Drill Rig: Iz S
Truck-Mount Driltech D25. Boring Type: 6-1/4* BORING NUMB GWM-5D :
Air-Rotary. . DATE DRILLED September 29, 1993 ' |
PROJECT NUMBER  472-07913-03 :
PROJECT White Ok Sanitary Landfill
\PAGE 1 OF 1 ’ :




TYPE [1 MONITORING WELL INSTALLATION RECORD

Jos Namg _White Oak Landfill . JOB NUMBER __472-07913-03

WELL NUMBER GWM-5D . INSTALLATION DATE __9/29/93 & 9/30/93 -

LOCATION___West Drainage Feature (See Record Drawings)

GROUND SURFACE ELEVATION —_ REFERENCE POINT ELEVATION
GRANULAR BACKFILL MATERIAL__NC #2 Sand stoT sizg _0.010" -
SCREEN MATERIAL __ PVC SCREEN DIAMETER 2" T
RISER MATERIAL PVC RISER DIAMETER 2" — .
|
DRILLING TECHNIQUE Air-Rotary I DRILLING CONTRACTOR Caldwell ;
_ | . LAWENGINEERING , )
BOREHOLE DIAMETER I A . - FIELD REPRESENTATIVE T._Schipporeit
LOCK BRAND Master _SIZEMMODEL {3 A
KEY CODE/COMBINATION 0536 S ‘ o
REFERENCE POINT® ———— LOCKABLE COVER {(NOT TO SCALE} o
VENTED CAP —71 _- Lo - !
WELL PROTECTOR —— [ | - stickup o6 - GROUND SURFACE '~ o
T [T ¢ g o
r_-. o :.. ;
H <
-'.‘." ::':
o B e
o o] :.":J‘ . .
: : R B : TOTAL DEPTH
DEPTH TO Top oF -4 i LENGTH OF OF WELL
1 . o™ S
BENTONITE SEAL 23.5 7 2 SOLID SECTION
. 24.5! ﬁ
DEPTHTOTOP OF  =————e—— 3} [} 25.7"
GRANULAR MATERIAL ot I 36.2"
' ‘=33 1 . THREADED COUPLING
EX I 5%
b ES
_ RISER et : _
GROUT 5 I A ) |
=] i‘;e:f.gzsln w?;? B
7 R 3N = L.'.‘ o - | H N
/] BENTONITE SCREEN — IS F BELOW GROUND
< f=}q LENGTH OF . SURFACE
GRANULAR BACKFILL [¥|=l=4 .| SLOTTEDSECTION :
A=he 10.0' . Con 3739/
, e 1Y . MEASURED ON
*Reference point should be _ PR =1 R B ‘
top of innar casing if possible oy z _
CAP  —— 1) LENGTH OF TAIL PIPE.L3 "
TYPE Il MONITORING WELL ;
COMPANY INSTALLATION RECORD
FIGURE 2 ,




North Carolina - Department of Environment, Health, and Natural Hesources : FOR OFFICE USE ONLY
Division of Environmental Management - Groundwater Section QUAD. NO o SERIAL NO
P.O. Box 29535 - Raleigh, N.C. 27626-0535 S .
Phone (919) 733-3221 Lat Long. Pe
' i Minor Basin
WELL CONSTRUCTION RECORD GWM=5D| gasin Cods
DRILLING CONTRACTOR; _ Caldwell ' Header Ent GW-1 Ent
"LANDFILL CONSTRUCTION
DRILLER REGISTRATION NUMBER: 99 PERMIT NUMBER: 44-07
" 1. WELL LOCATION: (Show sketch of the location below) :
" Nearest Town: _White Oak __ County: Haywood
(Road, Community, or Subdivision and Lot No.}) » DEPTH DRILLING LOG

2. OWNER Haywood County, North Carolina From To Formation Description

ADDRESS__ 420 N. Main Street 0' 20! Silty sand

: (Street or Route No.) 20! 36.2" Hard Rock
Waynesville NC 28786
City or Town State ) Zip Code

DATE DRILLED _9/29/93  USE OF WELL Monitoring

TOTALDEPTH __36.2"'

CUTTINGS COLLECTED YES D NO

DOES WELL REPLACE EXISTING WELL? YES E:] NO

STATIC WATER LEVEL Below Top of Casing: 7.7 FT.

Nownsw

{Use "+" if Above Top of Casing)
8. TOPOF CASINGIS__1.6  FT. Above Land Surface*

"~ Casing Terminated at/or below {and surface is illegal unless a variance is issued
‘in accordance with 15SA NCAC 2C .0118

. YIELD (gpm):—N/A __ METHOD OF TEST ___N/A
~ 10. WATER ZONES (depth): <

11. CHLORINATION:  Type N/A . Amount N/A - If additional space is needed use back of form
12. CASING:
.Wall Thickness ‘ LOCATION SKETCH :
Depth Diameter  or WeightFL. Material (Show direction and distance from at least two State
From—O0 __ To-25.7 Ft. 2" PYC Roads, or other map reference points}
From To Ft. :
From To Ft.
13. GROUT:
Dspth - Material Method
Erom _0O To 23.5 Ft _Cement-gept., _Tremie
From To Ft.
14, SCREEN: : -
: ‘Depth Diameter Slot Size Material :
From _25.7To35.7 Ft 2 in. Q.010 in._BYC
From To . — Ft. in. in.
From To Ft. in. __in.
15. SAND/GRAVEL PACK: _ ’
Depth  'Size Material
From 24.5 To 36.2 Ft. NC #2 Sand
From To. Ft.

16. REMARKS: Bentonite 23.5' to 24.5'

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 154 NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER.

Fbermpo W/W /0-4-93

' SIGNATURE OF CONTRACTOR OR AGENT } DATE
GW-1 REV. 581 ) . Submitoriginal to Division of Environmental Management and copy to well owner.




Pfoiect Haywood County
_2roject No. G98010.5

LOG OF BORING: P-4

Driling Contractor: Graham & Currie.
Registration Number: 537

Surface Elevation: 2571.66ft
Top of Casing: 2573.73ft

26— 58

304. g

71 50/4

404 43

45_ '50/4

::EEEX

\ ~grades with.rock fragments, highly fractured quartz vein

(| -rock fragments

SANDY SILT (ML): tan orange, dense, saprolite, iron staining
on relict minerals, some mica, trace clay .

~grades to phyliitic texture

)0 00 0 020 00 OO 5

H

_ _f HSA SS NG
R % .
= g g {o
« [=1 w
T w 2 |z DESCRIPTION OF MATERIAL PIEZOMETER DIAGRAM
a. %) > <
(0] = ip] (73]
(=] o —
@
1 s Topolttop2 (i
] CLAYEY SILT (ML) red to brown, firm, with sand and small
- whlte and black rock fragments axm
51 o0 |1 VIXE oo e T i
] SANDY SILT- (ML), medium dense, saprofite, medium to coarse HeE
grained, trace clay 2
104 29 —grades with thin veins and rock fragments i :
. ‘ : : :::ﬁ:,
5 39 A SILTY SAND (SM); red-brown and white, medium dense, fine : :{":
1 sand, saprolite, some fragments - Jeied 2kt E
___________________________________________ HH '. S)
. PARTIALLY WEATHERED ROCK, fine and coarse layers T > S5
i £ =
- T = i ‘ g £
B 3 i o 2
1 o HE g °
< B o g
g’ Ean % 3
. 8 -m ;)
- o
Q
pt
5
o

.‘Uompletlon Depth: Bift
" DATE: 5/9/98

Depth to Water: 62 ft WD

MUNICIPAL ENGINEERING SERVICES COMPANY, P.A.




' Project: Haywood County

- LOG OF BORING: P-4

Drilling Contractor: Graham & Currie

Surface Elevation: 2571.66ft

554 42 ||| X ~grades with medium to coarse grains 2
- T ] 3
] RERRE HE &)
LT [Auger Refusal at 59 feet - z
e - ," - e e e — e — e ———————— j3§ g
60— b PARTIALLY WEATHERED ROCK . v 5
1 o 2
1
PN 8 o !
y o | \
. 1 i A_ . R %
70 / BNEISS; grey, noderately weathered, muscovite, biotite, g R
/ | | quartz, feldspar, iron staining in fractures fractures paraliel to ] ' E
/ banding at 45 to 60 degrees; REC=77%, RAD=50% g o
754 / ‘ @
F . <__g
/ - REC=100%, RAD=78% 2
z
] g
807 7 5
End of Boring at 81 feet fod
85—
Q0

clay

£ 0O 50 000 0 O O A O

IEOREEEN N AN AR RN

' Project No. 698010.5 - Registration Number: 537 Top of CasinQ: 2573.73ft
“~ar H3A SS NG : -
= s
= |8 - j%2]
ot =] w .
=z & g |z DESCRIPTION OF MATERIAL PIEZOMETER DIAGRAM
im 2 o |&
= = I
@
50— 1o X ~-grades medium dense, some mica, trace quartz grains and

bentonite »<—— cement grout

|6" sch40 PVC outer casing with qrout

.
i e;;:?npletion Depth: 8ift

. DATE: 5/9/98

Depth to Water: 62 ft WD

MUNICIPAL ENGINEERING SERVICES COMPANY, P.A.




LOG OF BORING: P—-5

K Auger Refusal at 20,0 feet

GNEISS

35+

40+

entonite

T Pfoject: HéyWood County Driling Contractor: Graham & Currie Surface Elevation: 2485.54ft
. Project No. G98010.5 Registration Number; 537 Top of Casing: 2488.38ft
"~ HSA S5 AH | ‘
Sl E g |
z i 2 g DESCRIPTION OF MATERIAL PIEZOMETER DIAGRAM
i 2 n |3 -
B N
1 s WHDIKTsa02” i
] balibd '~ CLAYEY SILT (ML) dark brown, moist, firn, root debris and H
11 X organics, trace mica - H
1 12 B B L e it b H auEs
5+ ‘(.11 I'F1SANDY SILT (ML) dark brown, medium dense, with coarse it 22
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APPENDIX D
PIEZOMETER INSTALLATION PROCEDURES

Groundwater piezometers were installed in the boreholes resulting from the drilling process.
Approximate well locations are shown on the attached Piezometer/Boring Location Plan (Figure 3).

The piezometer consists of 2-inch diameter PVC pipe (Schedule 40 with flush-threaded joints)
- inserted into a 8.25-inch diameter augured borehole. The bottom 5 to 10-foot section of each
piezometer was a manufactured screen with 0.010-inch slots. Washed sand backfill was placed
around the outside of the pipe to at least 1 to 2 feet above the top of the well screen. A bentonite.
seal (minimum 2-foot thick) was installed on top of the sand backfill. A cement-bentonite grout
mixture was tremied from the top the bentonite seal up to the ground surface. A PVC cap was
placed over the PVC well stickup on each piezometer. Piezometer construction records are
" attached in Appendix C.
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MONTHLY PRECIPITATION DATA - 1992 TO 2008
North Carolina Division 1
‘White Oak MSW Landfill

Haywood Co., North Carolina

BLE Job Number J07-1957-02

Year

MONTH 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008_|Monthly Avg.

January 3.62 5.55 6.08 7.93 8.98 541 10.99 6.61 4.3 3.62 4.97 2.18 2.08 2.67 5.27 4.8 3.68 5.22
February 443 3.23 5.49 5.12 3.88 543 1.6 4.68 2.67 3.49 1.65 6.03 4.61 3.8 2.35 1.81 347 4.10
March 4.65 7.26 9.13 3.79 5.19 7.87 4.74 3.79 457 "~ 5.28 5.86 5.15 2.66 4.65 1.78 4.12 5.18 5.04
April 3.83 3.9 5 1.68 3.91 5.96 8.09 3.82 6.26 1.73 2.32 6.32 3.52 4.47 4.7 2.61 3.04 4.19
May 5.96 3.96 2,71 4.57 4.09 3.69 3.25 3.9 3.17 3.46 4.7 9.88 4.78 2.87 2.71 148 4.07
June 6.17 2.19 7.57 7.26 4.66 6.85 5.55 5.58 3.99 5.07 3.62 5.74 6.7 8.59 5.37 4.03 ] 5.56
July 2.9 2.79 6.47 3.64 4.77 4.05 2.69 4.44 4.01 6.13 3.46 8.43 6.88 8.7 4.04 4.56 4.87
| August 7.45 4.17 7.91 7.96 6.56 0.93 2.56 2.2 3.47 3.83 3.45 6.33 4.43 7.28 5.27 2.17 4.75
September 4.4 3.57 3.9 33 6.55 6.51 1.98 2.57 4.19 4.9 7.66 4.64 16 0.9 7.39 2.85 5.08
October 4.75 1.64 4.59 7.35 1.45 4.4 2.82 3.55 0.06 1.48 4.15 225 1.83 3.1 4.35 3.21 3.19
November 7.89 4.14 3.56 4.82 5.07 222 3.19 4.73 4.85 1.76 4.95 5.82 6.13 4.71 4.65 223 4.42
December 5.53 4.73 2.99 2.19 5.58 3.7 4.78 2.44 2.73 3.04 6.47 4.17 4.64 4.57 4.18 4.67 4.15
SEASON Seasonal Avg, |
Winter 12.7 16.04 20.7 16.84 18.05 18.71 23.33 15.08 11.54 12.39 12.48 13.36 9.35 11.12 9.4 10.73 12.33 14.36
Spring 15.96 10.05 15.28 13.51 12.66 16.5 16.89 13.3 13.42 10.26 10.64| 2194 15 15.93 12.78 8.12 13.89
Summer 14.75 10.53 18.28 14.9 17.88 11.49 723 9.21 11.67 14.86 14.57 194 27.31 16.88 16.7 9.58 14.70
Fall 18.17 10.51 11.14 14.36 12.1 10.32 10.79 10.72 7.64 6.28 15.57 12.24 12.6 12.44 13.18 10.11 11.76

Yearly Avg.
Yearly Totals 61.58 47.13 65.40 59.61 60.69 57.02 58.24| 48.31 44.27|  43.79 53.26 66.94] 64.26 56.37 52.06 38.54 54.64

Data Source: NOAA, public information - Updated through March 2008.
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APPENDIX F
SLUG TEST PROCEDURES AND RESULTS

Slug tests were performed in the field to estimate the average hydraulic conductivity of the upper
formation material. Hydraulic conductivity is a constant of proportionality relating to the ease with
which a fluid passes through a porous medium. These data were used to estimate the groundwater
flow velocities of groundwater beneath the site. The field procedure was as follows:

e Measure the static groundwater elevation in the well to be tested.

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

e Measure the rate at which shown on the attached sheets the water level recovers to its original
level.

The resulting slug test data (time versus water level) was reduced and hydraulic conductivity
values were calculated using the Bouwer and Rice Method for partially-penetrating wells in an
unconfined aquifer.




Rising Head Slug Test 9/26/07 Bouwer and Rice Graph

White Oak Landfill Haywood County, NC BLE-3
1. = 4

- Bouwer and Rice parameter C = 1.969
N In(Re/Rw) = 3.168140e+000
] o Analysis starts at time 130. seconds
| Analysis ends at time 9. minutes
O 42 Measurements analyzed from 6 to 47
3 Points not plotted because head ratio <= 0.0
O These points are not included in the analysis
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Project Number J07-1957-02 for McGill Associates Ho is 2.598 feet at 79.98 seconds
Analysis by Bunnell-Lammons Engineering, Inc.




Rising Head Slug Test 9/26/07
V\/1hite Oak Landfill Haywood County, NC
. —@ .

Bouwer and Rice Graph
BLE-7

Bouwer and Rice parameter C = 1.969
In(Re/Rw) = 2.900124e+000

Analysis starts at time 100. seconds
Analysis ends at time 20. minutes

61 Measurements analyzed from 1 to 61

©
-—

Head Ratio (Ht/Ho)
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Hydraulic Conductivity = 8.579e-005 cm/sec
Transmissivity = 4.428 ft2/day
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Project Number J07-1957-02 for McGill Associates
Analysis by Bunnell-Lammons Engineering, Inc.
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Hois 12.01 feet at 100. seconds




Falling Head Slug Test 9/26/07 Bouwer and Rice Graph

White Oak Landfill Haywood County, NC BLE-7D
1.
- Bouwer and Rice parameter C = 1.174
7] In(Re/Rw) = 2.852549e+000
| Analysis starts at time 70.02 seconds
i Analysis ends at time 22. minutes
66 Measurements analyzed from 1 to 66

N 2 Points not plotted because head ratio <= 0.0
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Project Number J07-1957-02 for McGill Associates Ho is 4.141 feet at 70.02 seconds

Analysis by Bunnell-Lammons Engineering, Inc.




Rising Head Slug Test 9/26/07
VV1hite Oak Landfill Haywood County, NC

Bouwer and Rice Graph
BLE-9

w

Bouwer and Rice parameter C = 1.149
In(Re/Rw) = 1.667351e+000

Analysis starts at time 40.98 seconds
Analysis ends at time 40. minutes

104 Measurements analyzed from 1 to 104
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Hydraulic Conductivity = 1.859e-006 cm/sec
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Project Number J07-1957-02 for McGill Associates
Analysis by Bunnell-Lammons Engineering, Inc.
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Ho is 1.871 feet at 40.98 seconds




Rising Head Slug Test 9/26/07 Bouwer and Rice Graph

White Oak Landfill Haywood County, NC BLE-11
1. —¢-
- Bouwer and Rice parameter C = 1.969
] In(Re/Rw) = 2.656192e+000
] Analysis starts at time 1500 seconds
B Analysis ends at time 75. minutes
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Project Number J07-1957-02 for McGill Associates Ho is 3.212 feet at 1500 seconds

Analysis by Bunnell-Lammons Engineering, Inc.




Falling Head Slug Test 9/26/07
V\/1hite Oak Landfill Haywood County, NC
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Bouwer and Rice Graph
BLE-14

7] Hydraulic Conductivity = 2.625e-005 cm/sec

Transmissivity = 1.113 ft2/day

Bouwer and Rice parameter C = 1.969
In(Re/Rw) = 2.783571e+000

Analysis starts at time 110. seconds
Analysis ends at time 35. minutes
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Project Number J07-1957-02 for McGill Associates
Analysis by Bunnell-Lammons Engineering, Inc.
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Ho is 5.481 feet at 110. seconds
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APPENDIX G

SOIL LABORATORY TEST PROCEDURES

MOISTURE CONTENT AND UNIT WEIGHT

An undisturbed sample is trimmed in the laboratory into a right circular cylinder approximately
three to six inches long. The dimensions and weight of the specimen are determined and the total
unit weight calculated. Moisture contents are determined from representative portions of the
specimen. The soil is dried to a constant weight in an oven at 100 degrees C and the loss of
moisture during the drying process is measured. From this data, the moisture content and dry unit
weight are computed.

ATTERBERG LIMITS

The Atterberg Limits Tests, Liquid Limit (LL), and Plastic Limit (PL), are performed to aid in the
classification of soils and to determine the plasticity and volume change characteristics of the
materials. The Liquid Limit is the minimum moisture content at which a soil will flow as a heavy
viscous fluid. The Plastic Limit is the minimum moisture content at which the solid behaves as a
plastic material. The Plasticity Index (PI) is the numeric difference of Liquid Limit and the Plastic
Limit and indicated the range of moisture content over which a soil remains plastic. These tests are
performed in accordance with ASTM D 4318.

PARTICLE SIZE DISTRIBUTION

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

HYDRAULIC CONDUCTIVITY

The ease with which water flows through a soil is characterized by its hydraulic conductivity. Two
general test methods are employed depending on the soil type.

The Constant Head method is used for coarse-grained materials (sands and gravels). The sample
is confined in permeameter chamber while water is allowed to flow through it from a constant head
level. The quantity of water flowing through the specimen in a given time period is used to
calculate the hydraulic conductivity. See ASTM D 2434 for a complete description of this test.

Fine-grained materials (silts and clays) require the use of a Flexible Wall Permeameter. The
sample is prepared in a similar manner as in the triaxial compression test. It is encased in a rubber
membrane and place inside a permeameter chamber. The specimen is back-pressure saturated and
allowed to consolidate under a specified effective stress. Water is then forced through the
specimen under a controlled hydraulic gradient. The quantity of water flowing into the sample in a



given time period is used to calculate the hydraulic conductivity. This test is performed in general
accordance wit ASTM D 5084.

COMPACTION

Bulk samples of potential borrow soils from the project site were collected and transported to the
laboratory for compaction testing. A standard Proctor compaction test (ASTM D 698) was
performed on each sample to determine compaction characteristics, including the maximum dry
density and optimum moisture content. Test results are presented on the attached Compaction Test
sheet. -

CONSOLIDATION

A single section of the undisturbed sample was extruded from its sampling tube for consolidation
testing. The sample was then trimmed into a disc 2.4 inches in diameter and 1 inch thick. The disc
was confined in a stainless steel ring and sandwiched between porous plates. It was then subjected to
incrementally increasing vertical loads and the resulting deformations measured with a micrometer
dial gauge. The test results are presented in the form of a pressure versus percent strain curve on the
accompanying Consolidation Test sheet.

TRIAXTAL SHEAR

Multi-stage consolidated undrained triaxial compression tests were conducted on relatively
undisturbed soil samples. Each sample was trimmed and the initial moisture content and unit weight
was determined. The trimmed sample was placed into a waterproof membrane and loaded into the
test cell. The sample was subjected to an assigned confining pressure and allowed to consolidate.
The sample was then subjected to an axial compressive load, which was gradually increased until
incipient failure, at which point the confining pressure was increased and the process repeated. Pore
pressures were measured during the test to permit determination of the total stress and effective stress
parameters. The test results are used to estimate the strength parameters of the soil (angle of internal
friction and cohesion). The test results are presented in the form of Stress-Strain Curves and Mohr
Diagrams on the accompanying Triaxial Shear Test sheets.
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: -~ PAUL YARBER
DATE RECEIVED: 11-2-07
SAMPLE NO. BLE-1 SAMPLE LOCATION: 3.5-5.5'
TYPE UNDISTURBED SAMPLE DESCRIPTION:  TAN FI. SANDY CLAYEY SILT
SAMPLE DIMENSIONS AND PROPERTIES
ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 2.902 7.371 2.989 7.592
Sample Diameter 2.853 7.247
Length/Diameter Ratio 1.02
Moisture Content (%) WW= 1582 DW= 119.8 32.1 WW= 2315 DW= 174.1 33.0
Sample Wet Weight (grams) 569.9 593.0
Wet Density (pcf) 117.0 116.7
Dry Density (pcf) 88.6 87.7
Saturation (%) ASSUMED SG= 2.722 95 96

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
FALLING HEAD TEST

Confining Pressure (psi) 64 _ Jnfluent Pressure (ps)) Effluent Pressure

Gradient

Head o

Date “Clock Time | Elapsed _Pipet Readings | Temp

Time Initjal Final Initial { Final
Start End seconds| in out in out cm cm °C {cm/sec) Correction | (cm/sec)
' 11-9-07 5:00:0 5:00:34 34 1.0 § 23.0 3.0 21.0 | 40.092 | 35.361 21 5 2.8E-04. 0.976 | 2.7E-04
11-9-07 | 5:00:34 | 5:01:15 41 3.0 [ 21.0 5.0 19.0 ] 35361 | 30.629 21 4 2.6E-04 0.976 | 2.6E-04
11-9-07 | 5:01:15 §{ 5:02:03 48 5.0 19.0 7.0 17.0 | 30.629 | 25.897 21 4 2.6E-04 0.976 2.6E-04
11-9-07 | 5:02:03 | 5:03:00 57 7.0 17.0 9.0 15.0 | 25.897 | 21.166 21 3 2.7E-04 0.976 | 2.6E-04
Pipet Length, cm 28.3901 28.390
Pipet Volume, cc 24 24
Cross-sectional Area of|
Pipet, cm’ 0.8454| 0.8454
IHYDRAULIC CONDUCTIVITY (k) 2.6E-04 cm/sec |
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 11-2-07
SAMPLE NO. BLE-3 SAMPLE LOCATION: 6.0-8.0'_'
TYPE UNDISTURBED SAMPLE DESCRIPTION: BROWN SILTY FL-CO. SAND
SAMPLE DIMENSIONS AND PROPERTIES
ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 2.898 7.361 2.902 7.371
Sample Diameter 2.850 7.239 2.874 7.300
Length/Diameter Ratio 1.02
Moisture Content (%) WW= 184.7 DW= 153.4 20.4 WW= 264.0 DW= 212.4 24.3
Sample Wet Weight (grams) 598.3 621.7
Wet Density (pcf) 123.3 125.8
Dry Density (pcf) 1024 101.2
Saturation (%) ASSUMED  SG= 2.71 85 98

Confining Pressure (psi

Cloc Te

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
FALLING HEAD TEST

Influent Pressure

 Head

- Effluent Prse

Dat Eapsc o Piet edigs o K
Time Initial Final Initial Final
Start End seconds in out in out cm cm °C (cm/sec) Correction | (cm/sec)
11-9-07 | 3:37.00 | 3:37:24 24 1.0 23.0 2.0 22.0 | 40.092 { 37.726 21 5 1.9E-04 0.976 1.9E-04
11-9-07 | 3:37:24 | 3:37:49 25 - 2.0 22.0 3.0 21.0 | 37.726 | 35.361 21 5 2.0E-04 0.976 1.9E-04
11-9-07 | 3:37:47 | 3:38:16 29 3.0 21.0 4.0 20.0 | 35361 [ 32.995 21 5 1.8E-04 0.976 1.8E-04
11-9-07 | 3:38:16 | 3:38:46 30 4.0 20.0 5.0 19.0 | 32.995 | 30.629 21 4 1.9E-04 0.976 1.8E-04
Pipet Length, cm 283901 28.390
Pipet Volume, cc 24 24
Cross-sectional Area of|
Pipet, cm’ 0.8454| 0.8454
(HYDRAULIC CONDUCTIVITY (k) 1.8E-04 cm/sec |
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 11-2-07
SAMPLE NO. BLE-3 SAMPLE LOCATION: 23.5-25.0"
TYPE UNDISTUR];ED SAMPLE DESCRIPTION: LIGHT GREY & WHITE SILTY FL-MED. SAND
SAMPLE DIMENSIONS AND PROPERTIES
ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 2.957 7.511 2.920 7.417
Sample Diameter 7.254
Length/Diameter Ratio 1.04
Moisture Content (%) WW= 175.5 DW= 1334 31.6 WW= 2049 DW= 161.7 26.7
Sample Wet Weight (grams) 588.7 592.3
Wet Density (pcf) 118.4 120.3
Dry Density (pcf) 90.0 94.9
Saturation (%) ASSUMED SG= 2.689 98 94

Clock Time

. Ele ‘

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
FALLING HEAD TEST

l Pipet eadins '

Influent Pressure (psi

ead Tp

] Gradient

Effluent Pressure (psi

Date
Time Initial Final Initial | Final
Start End seconds in out in out cm cm °C (cm/sec) Correction | (cm/sec)
119-07 | 4:13:00 ] 4:15:06 126 1.0 23.0 2.0 22,0 1 40.092 | 37.726 21 5 3.7E-05 0.976 3.6E-05
119-07 | 4:15:06 | 4:17:22 136 2.0 22.0 3.0 21.0 | 37.726 | 35.361 21 5 3.7E-05 0.976 3.6E-05
11-9-07 | 4:17:22 | 4:19:50 148 3.0 21.0 4.0 20.0 | 35.361 | 32995 21 5 3.6E-05 0.976 3.5E-05
11-9-07 | 4:19:50 | 4:22:31 161 4.0 20.0 5.0 19.0 | 32.995 | 30.629 21 4 3.5E-05 0.976 3.5E-05
Pipet Length, cm 28.390] 28.390
Pipet Volume, cc 24 24
Cross-sectional Area of
Pipet, cm® 0.8454] 0.8454
|[HYDRAULIC CONDUCTIVITY (k) 3.5E-05 cm/sec |
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 11-2-07
SAMPLE NO. BLE-7 SAMPLE LOCATION: 1.0-3.0'
TYPE UNDISTURBED SAMPLE DESCRIPTION: LIGHT BROWN FL-MED. SANDY CLAYEY SILT

SAMPLE DIMENSIONS AND PROPERTIES

ITEM INITIAL FINAL
inches centimeters inches centimeters

Sample Length 2.978 7.564 2.952 7.498
Sample Diameter 2854 7.249 2.858 7.259
Length/Diameter Ratio 1.04
Moisture Content (%) - WW= 146.9 DW= 108.5 354 WW= 264.9 DW= 186.2 423
Sample Wet Weight (grams) 563.1 580.1
Wet Density (pcf) 112.6 116.7
Dry Density (pcf) 83.2 : 82.0
Saturation (%) ASSUMED SG= 2,708 93 108

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT

(PERMOMETER)
Confining Pressure (psi) 72 Influent Pressure (psi) 70 Effluent Pressure (psi) 70
Reset Date Clock Time Elapsed Time] HAqgyr{ HApy | Temp |Gradient K Temp Ky
Y/N) (cm) (cm) °C cm/sec Correction| (cm/sec
Y 11-8-07 4:18:06 4.8 2.20 21 5
11-8-07 4:18:32 0:00:26 3.5 2.25 21 3 1.2E-05 0.976 1.1E-05
11-8-07 4:18:40 0:00:34 33 2.26 21 2 1.1E-05 0.976 1.1E-05
11-8-07 4:18:55 0:00:49 3.0 2.27 21 2 1.1E-05 0.976 1.0E-05
11-8-07 4:19:10 0:01:04 2.8 2.28 21 1 1.0E-05 0.976 1.0E-05
{HYDRAULIC CONDUCTIVITY (k) 1.1E-05 cm/sec |
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOBN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 11-2-07
SAMPLE NO. BLE-9 SAMPLE LOCATION: 13.5-15.5'
TYPE UNDISTURBED SAMPLE DESCRIPTION: GREY & BROWN SILTY FL-MED. SAND

SAMPLE DIMENSIONS AND PROPERTIES

ITEM INITIAL FINAL
inches centimeters inches centimeters

Sample Length 7.498
Sample Diameter 7.239
Length/Diameter Ratio 1.04
Moisture Content (%) DW= 145.1 23.8 WW= 248.1 DW= 186.0 334
Sample Wet Weight (grams) 521.5 569.5
Wet Density (pcf) 105.5 1154
Dry Density (pcf) 85.2 86.5
Saturation (%) ASSUMED SG= 2.752 65 93

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
FALLING HEAD TEST

Influent Pressure (psi)  Effluent Pressure (psi)
’ Date ‘ Clck Time Elapsd Pipet Readgs I Head o T raiet N K S Tem i K
Time Initial Final Initial Final

Start End seconds in out in out cm cm °C (cm/sec) Correction | (cm/sec)
11-9-07 3:50:10 { 3:50:31 21 1.0 23.0 2.0 22.0 40.092 | 37.726 21 5 2.2E-04 0.976 2.2E-04
11-9-07 | 3:50:31 § 3:50:53 22 2.0 22.0 3.0 21.0 | 37.726 | 35.361 21 5 2.3E-04 0.976 2.2E-04
11-9-07 1 3:50:53 | 3:51:17 24 3.0 21.0 4.0 20.0 | 35.361 | 32.995 21 5 2.2E-04 0.976 2.2E-04
11-9-07 | 3:51:17 { 3:51:44 27 4.0 20.0 5.0 19.0 | 32,995 | 30.629 21 4 2.1E-04 0.976 2.1E-04

Pipet Length, cm 28.390{ 28.390

Pipet Volume, cc 24 24
Cross-sectional Area of|
Pipet, cm® 0.8454] 0.8454

|[HYDRAULIC CONDUCTIVITY (k) 2.2E-04 cm/sec |
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 11-2-07
SAMPLE NO. BLE-10 SAMPLE LOCATION: 1.0-3.0'
TYPE UNDISTURBED SAMPLE DESCRIPTION: RED & BROWN SILTY FL-MED. SAND
SAMPLE DIMENSIONS AND PROPERTIES
ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 2.321 5.895 2.330 5.918
Sample Diameter 2.864 7.275 2.882 7.320
Length/Diameter Ratio 0.81
Moisture Content (%) WW= 175.6 DW= 146.0 20.3 WW= 210.8 DW= 158.3 332
Sample Wet Weight (grams) 430.4 466.8
Wet Density (pcf) 109.7 117.0
Dry Density (pcf) 91.2 87.9
Saturation (%) ASSUMED SG= 2.693 65 98

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT

FALLING HEAD TEST
Confining Pressure (psi 72.2 Influent Pressure (psi 70.2 Effluent Pressure (psi 70
Date Clock Time Elapsed Pipet Readings Head Temp |Gradient K " Temp Kao
Time Initial Final Initial Final
Start End seconds | in out in out cm cm °C (cm/sec) Correction | (cm/sec)
11-8-07 | 5:14:00 | 5:16:17 | 137 1.0 23.0 3.0 21.0 | 40.092 | 35.361 21 6 5.5E-05 0.976 5.4E-05
11-8-07 | 5:16:17 | 5:18:53 156 3.0 21.0 5.0 19.0 { 35361 | 30.629 21 6 5.5E-05 0.976 5.4E-05
11-8-07 | 5:18:53 | 5:21:55 182 5.0 19.0 7.0 17.0 | 30.629 | 25.897 21 5 5.5E-05 0.976 5.4E-05
11-8-07 [ 5:21:55 | 5:25:36 221 7.0 17.0 9.0 150 | 25.897 | 21.166 21 4 5.5E-05 0.976 5.3E-05
Pipet Length, cm 28.390| 28.390
Pinet Volume, cc 24 24
Cross-sectional Area of
Pipet, cm’ 0.8454 0.8454
|[HYDRAULIC CONDUCTIVITY (k) 54E-05 cm/sec |
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 11-2-07
SAMPLE NO. BLE-10 SAMPLE LOCATION: 9.5-11.5'
TYPE UNDISTURBED SAMPLE DESCRIPTION: RED & BROWN FL-MED. SANDY SILT
SAMPLE DIMENSIONS AND PROPERTIES
ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 2.937 7.460 2.999 7.617
Sample Diameter 2.846 7.229 2.894 7.351
Length/Diameter Ratio 1.03
Moisture Content (%) WW= 174.6 DW= 140.6 24.2 WW= 2718 DW= 207.2 31.2
Sample Wet Weight (grams) 552.3 608.9
Wet Density (pcf) 112.6 117.6
Dry Density (pcf) 90.7 89.6
Saturation (%) ASSUMED SG= 2.715 76 95
HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
FALLING HEAD TEST
Confining Pressure (psi 69.2 Influent Pressure (psi 60.2 Effluent Pressure (psi 60
Date Clock Time Elapsed Pipet Readings Head Temp |Gradient K Temp Ky
Time Initial Final Initial Final
Start End seconds in out in out cm cm °C (cm/sec) Correction | (cm/sec)
11-9-07 | 3:17:00 | 3:20:06 186 1.0 23.0 2.0 22.0 | 40.092 | 37.726 21 5 2.5E-05 0.976 2.5E-05
11-9-07 | 3:20:06 § 3:23:29 203 2.0 22.0 3.0 21.0 | 37.726 | 35.361 21 5 2.5E-05 0.976 2.4E-05
11-9-07 § 3:23:29 | 3:27:09 220 3.0 21.0 4.0 20.0 | 35361 | 32.995 21 5 24E-05 0.976 2.4E-05
11-9-07 | 3:27.09 | 3:31:11 242 4.0 20.0 5.0 19.0 | 32.995 | 30.629 21 4 2.4E-05 0.976 2.3E-05
Pipet Length, cm 28.3901 28.390
Pipet Volume, cc 24 24
Cross-sectional Area of]|
Pipet, cm® 0.8454] 0.8454
' [HYDRAULIC CONDUCTIVITY (k) 2.4E-05 cm/sec |

>
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HYDRAULIC CONDUCTIVITY TEST REPORT

CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL _
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 11-2-07
SAMPLE NO. BLE-13 SAMPLE LOCATION: 23.5-25.0'
TYPE UNDISTURBED SAMPLE DESCRIPTION: RED & BROWN FIL-MED. SANDY SILT
SAMPLE DIMENSIONS AND PROPERTIES
ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 3.019 7.668 2.930 7.442
Sample Diameter 2.859 7.262 2.860 7.264
Length/Diameter Ratio i 1.06
Moisture Content (%) WW= 187.7 DW= 154.9 21.2 WW= 2453 DW= 186.0 319
Sample Wet Weight (grams) 578.2 581.9
Wet Density (pcf) 113.6 117.8
Dry Density (pcf) 93.8 89.3
Saturation (%) ASSUMED  SG= 2.73 71 96

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT

FALLING HEAD TEST
Confining Pressure (psi 80.2 Influent Pressure (psi 60.2 Effluent Pressure (psi 60
Date Clock Time Elapsed Pipet Readings Head Temp |Gradient K Temp Ko
Time Initial Final Initial | Final
Start End seconds| in out in out cm cm °C (cmy/sec) Correction | (cm/sec)
11-9-07 | 2:58:00 | 3:00:19 139 1.0 23.0 3.0 21.0 | 40.092 | 35.361 21 5 7.1E-05 0.976 6.9E-05
11-9-07 ] 3:00:19 | 3:02:58 159 3.0 21.0 5.0 19.0 | 35361 | 30.629 21 4 7.1E-05 0.976 6.9E-05
11-9-07 | 3:02:58 | 3:06:03 185 5.0 19.0 7.0 17.0 1 30.629 | 25.897 21 4 7.1E-05 0.976 6.9E-05
11-9-07 | 3:06:03 | 3:09:46 223 7.0 17.0 9.0 150 1 25.897 | 21.166 21 3 7.1E-05 0.976 6.9E-05
Pipet Length, cm 28.390| 28.390
Pipet Volume, cc 24 24
Cross-sectional Area of |
Pipet, cm? 0.8454| 0.8454
|[HYDRAULIC CONDUCTIVITY (k) 6.9E-05 cm/sec |
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 10-24-07
SAMPLE NO. BLE-11 SAMPLE LOCATION: DEPTH 15 TO 18 FEET
TYPE REMOLDED 'SAMPLE DESCRIPTION: BROWN FI. SANDY CLAYEY SILT

SAMPLE DIMENSIONS AND PROPERTIES

ITEM INITIAL FINAL

inches centimeters inches centimeters
Sample Length 3.000 7.620 2.961 7.521
Sample Diameter 2.850 7.239 2.845 7.226 7
Length/Diameter Ratio 1.05 X
Moisture Cbntent (%) WW= 1566 DW= 122.3 28.0 WW= 289.9 DW= 2252 28.7
Sample Wet Weight (grams) 598.3 599.4
Wet Density (pcf) 119.1 121.3
Dry Density (pcf) 93.0 ' 94.2
Saturation (%) ASSUMED  SG= 2.693 94 99

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
(PERMOMETER) i

Cell Pressure (psi) ‘ ‘ ' . Inﬂue’n Pressure (ps)

‘Reset| Date |  ClockTime  |Elapsed Time| HAour| HAy | Temp |Gradient| K Temp | Ko
(Y/N) (cm) (cm) °C Correction
Y 10-26-07 4:19:45 7.5 2.09 21 10
10-26-07 4:35:47 0:16:02 4.9 2.19 21 5 .
10-26-07 4:36:30 0:16:45 4.8 2.20 21 5 3.0E-07 0.976 2.9E-07
10-26-07 4:37:28 0:17:43 4.7 2.20 21 5 3.0E-07 0.976 2.9E-07
10-26-07 4:38:33 0:18:48 4.6 2.21 21 5 3.0E-07 0.976 2.9E-07
[HYDRAULIC CONDUCTIVITY (k) 2.9E-07 cmisec |
% COMPACTION OF STD. PROCTOR MAX. DRY DENSITY (ASTM D 698): 95.0

% WETTER THAN OPTIMUM MOISTURE CONTENT (ASTM D 698): +5.6 ‘
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO. J07-1957-02 CHECKED BY: PAUL YARBER
DATE RECEIVED: 10-24-07
SAMPLE NO. BLE-14 SAMPLE LOCATION: DEPTH 16 TO 18 FEET
TYPE REMOLDED SAMPLE DESCRIPTION: DARK BROWN FI. SANDY CLAYEY SILT

SAMPLE DIMENSIONS AND PROPERTIES

ITEM INITIAL FINAL
inches centimeters inches centimeters

Sample Length 3.000 7.620 3.004 7.630
Sample Diameter 2.850 7.239 2.859 7.262
Length/Diameter Ratio 1.05 :
Moisture Content (%) WW= 125.6 DW= 95.9 31.0 WW=279.1 DW= 208.9 33.6
Sample Wet Weight (grams) 592.5 603.1
Wet Density (pcf) 117.9 119.1
Dry Density (pcf) 90.1 89.2
Saturation (%) ASSUMED SG= 2.688 97 103

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
(PERMOMETER)

Cell Pressure (psi) Inﬂuen Pressure (psi) Eu Pressure si) 1

Reset [ Dae o v ClockTi ' Elad Ti HAguy | V ” Gdint o K Tmp T KO T
(Y/N) (cm) (cm) °C cm/sec Correction| (cm/sec
Y 10-26-07 4:11:23 7.5 2.09 21 10
10-26-07 4:16:06 0:04:43 6.0 2.15 21 7 5.0E-07 0.976 4.8E-07
10-26-07 4:16:30 0:05:07 5.9 2.15 21 7 4.9E-07 0.976 4.8E-07
10-26-07 4:16:55 0:05:32 5.8 2.16 21 7 4.9E-07 0.976 4.8E-07
10-26-07 4:17:21 0:05:58 5.7 2.16 21 7 4.9E-07 0.976 4.8E-07
{HYDRAULIC CONDUCTIVITY (k) 4.8E-07 cm/sec |
% COMPACTION OF STD. PROCTOR MAX. DRY DENSITY (ASTM D 698): 95.1

% WETTER THAN OPTIMUM MOISTURE CONTENT (ASTM D 698): +7.2
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

WHITE OAK LANDFILL
PROJECT: HAYWOOD COUNTY, NC TESTED BY: JOHN MATHEW
PROJECT NO.: J07-1957-02 CHECKED BY: PAUL YARBER V
DATE RECEIVED: 10-24-07 ‘ L
SAMPLE NO. BLE-15 SAMPLE LOCATION:  DEPTH 1 TO 8 FEET
TYPE REMOLDED SAMPLE DESCRIPTION: BROWN FI SANDY CLAYEY SILT

SAMPLE DIMENSIONS AND PROPERTIES

ITEM INITIAL FINAL
inches centimeters inches centimeters

Sample Length 3.000 7.620 2.959 7.516
Sample Diameter 2.850 7.239 2.848 7.234
Length/Diameter Ratio 1.05
Moisture Content (%) WW= 1016 PW=77.5 I 31.1 WW= 2545 DW= 193.4 31.6
Sample Wet Weight (grams) 589.8 592.9
Wet Density (pcf) 1174 119.8
Dry Density (pcf) 89.6 91.1
Saturation (%) ASSUMED SG= 2.722 94 99

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
(PERMOMETER)

Cell Pressure (psi) _ ' Influent Pressure (psi)

Reset ate ‘ " lok me ‘ Elasd Tie ‘ Tep v aient o K D emp Koo ]
(Y/N) (cm) °C Correction
Y 10-26-07 4:10:40 . 1.69 21 10
10-26-07 4:19:56 0:09:16 6.5 1.71 21 9 9.1E-08 8.9E-08
10-26-07 4:21:33 0:10:53 6.4 1.72 21 9 9.1E-08 0.976 8.9E-08
10-26-07 4:23:20 0:12:40 6.3 1.72 21 9 9.1E-08 0.976 8.8E-08 ’
10-26-07 4:25:10 0:14:30 6.2 1.72 21 8 9.0E-08 0.976 8.8E-08
[HYDRAULIC CONDUCTIVITY (k) 8.8E-08  cm/sec |
% COMPACTION OF STD. PROCTOR MAX. DRY DENSITY (ASTM D 698): 95.0

% WETTER THAN OPTIMUM MOISTURE CONTENT (ASTM D 698): +5.4



MOISTURE/DENSITY RELATIONSHIP

Project No. J07-1957-02 Client: McGill
Project: White Oak Landfill

e Source: Boring Sample No.: BLE-11

Elev./Depth: 15.5-18.0

Greenville, SC

Bunnell Lammons Engineering, Inc.

Plate
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Water content, %
Test specification: ASTM D 698-00a Method B Standard
fev/ Classificatio Nat. % > % <
Elev. assification a‘t Sp.G. LL PI /o. %o
Depth uUsScs AASHTO Moist. 3/8 in. No.200
15.5-18.0 MH 2.693 59 22 0.0 66.7
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 97.9 pcf Brown fi. sandy clayey SILT
Optimum moisture =22.4 %
Remarks:




MOISTURE/DENSITY RELATIONSHIP
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Water content, %
Test specification. ASTM D 698-00a Method B Standard
iev/ Classificati Nat. % > % <
Elev assification . Sp.G. LL Pl % . %
Depth USCS AASHTO Moist. 3/8 in. No.200
16.0-18.0 MH 2.688 63 23 0.0 76.0
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 94.7 pcf Dark brown fi. sandy clayey SILT

Optimum moisture = 23.8 %

Project No. J07-1957-02 Client: McGill Remarks:
Project: White Oak Landfill

e Source: Boring Sample No.: BLE-14  Elev./Depth: 16.0-18.0

Bunnell Lammons Engineering, Inc.

Greenville, SC Plate




MOISTURE/DENSITY RELATIONSHIP
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Water content, %
Test specification: ASTM D 698-00a Method B Standard
EI i j N . 0, > [) <
ev/ Classification a‘lt Sp.G. LL Pl % ’ %
Depth USCs AASHTO Moist. 3/8 in. No.200
1.0-8.0 MH 2.722 63 28 0.0 84.0
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 94.3 pcf Brown fi. sandy clayey SIL_T

Optimum moisture = 25.7 %

Project No. J07-1957-02 Client: McGill Remarks:
Project: White Oak Landfill

e Source: Boring Sample No.: BLE-15  Elev./Depth: 1.0-8.0

Bunnell Lammons Engineering, Inc.
Greenville, SC Plate




LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate
upper limit boundary for natural soils v
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10 30 50 70 ' 90
LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SYMBOL SOURCE NO. (ft.) CONTENT LimiT LimIT INDEX uscs
(%) (%) (%) (%)
L4 Boring BLE-1 3.5-5.5 32.1 46 59 13 MH
u Boring BLE-1 63.5-65.0 12.6 26 29 3 SM
A Boring BLE-2 23.5-25.0 24.8 38 42 4 SM
. Boring BLE-3 6.0-8.0 20.4 29 42 13 SM
v Boring BLE-3 8.5-10.0, 154 34 46 12 SM

LIQUID AND PLASTIC LIMITS TEST REPORT || Client: McGill
Bunnell Lammons Engineering, Inc. || Project: White Oak Landfill

Greenville, SC Project No.: J07-1957-02 Plate




LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils ~
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID | PLASTICITY
SYMBOL | SOURCE NO. (ft.) CONTENT LT LiMIT INDEX uscs
(%) (%) (%) (%)
) Boring BLE-3 | 23.5-250 316 35 44 9 SM
" Boring BLE-6 6.0-7.5 14.4 29 34 5 SM
A Boring BLE-7 1.0-3.0 35.4 43 56 13 MH
. Boring BLE-7 13.5-15.0 27.4 36 42 6 SM
v Boring BLE-9 13.5-15.5 23.8 33 37 4 SM
LIQUID AND PLASTIC LIMITS TEST REPORT || Client: McGill
Bunnell Lammons Engineering, Inc. || Project: White Oak Landfill
Greenville, SC Project No.: J07-1957-02 Plate




LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate /
upper limit boundary for natural soils V4
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10 30 50 70 20
LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SYMBOL SOURCE NO. (ft.) CONTENT LIMIT LIMIT INDEX ‘uscs
(%) (%) (%) (%)
L Boring BLE-10 1.0-3.0 20.3 49 55 6 SM
N Boring BLE-10 9.5-11.5 24.2 38 45 7 ML
A Boring BLE-11 6.0-7.5 20.2 38 52 14 MH
* Boring BLE-11 15.5-18.0 37 59 22 MH
v Boring BLE-13 23.5-25.0 21.2 35 42 7 ML

LIQUID AND PLASTIC LIMITS TEST REPORT || Client: McGill
Bunnell Lammons Engineering, Inc. || Project: White Oak Landfill

Greenville, SC Project No.: J07-1957-02 Plate




LIQUID AND PLASTIC LIMITS TEST REPORT

60
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Dashed line indicates the approximate v
upper limit boundary for natural soils ~
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID | PLASTICITY
SYMBOL | SOURCE NO. (ft.) CONTENT LIMIT LIMIT INDEX uscs
(%) (%) (%) (%)
° Boring BLE-13 | 43.5-45.0 15.5 34 45 11 SM
= Boring BLE-14 16.0-18.0 40 63 23 MH
A Boring BLE-15 1.0-8.0 35 63 28 MH
. Boring BLE-15 8.5-10.0 27.9 34 52 18 MH
v Boring BLE-16 | 73.5-75.0 222 32 37 5 SM
LIQUID AND PLASTIC LIMITS TEST REPORT || Client: McGill

Bunnell Lammons Engineering, Inc.

Greenville, SC

Project: White Oak Landfill

Project No.: J07-1957-Og

Plate

O



LIQUID AND PLASTIC LIMITS TEST REPORT

60

4
Dashed line indicates the approximate i
upper limit boundary for natural soils V4
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID | PLASTICITY
SYMBOL | SOURCE NO. (ft.) CONTENT LiMiT LIMIT INDEX uscs
(%) (%) (%) (%)
° Boring BLE-17 | 98.5-100.0 13.7 26 30 4 SM
LIQUID AND PLASTIC LIMITS TEST REPORT || Client: McGill
Bunnell Lammons Engineering, Inc. || Project: White Oak Landfill
Greenville, SC Project No.: J07-1957-02 Plate




Particle Size Distribution Report
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CLAY

0.01
% FINES
Plate

SILT
57.2
26.8
19.0
277
23.4

DESCRIPTION

FINE
29.0
19.2
18.6
18.9

320
Tan fi. sandy clayey.SILT

Grey & brown silty fi.-co. SAND
Brown silty fi.-co. SAND
Light brown silty fi.-co. SAND

Dark grey silty fi.-co. SAND w/gravel

J07-1957-02

% SAND

MEDIUM
7.6

GRAIN SIZE - mm
25.1

30.0
SOIL DATA

27.7
20.8

Client: McGill
Project: White Oak Landfill

Project No.:

CRS.
0.0
13.1
7.8
6.7
11.9

DEPTH
(ft.)
3.5-5.5
63.5-65.0
23.5-25.0
6.0-8.0
8.5-10.0

FINE
0.0
0.8
9.5

4.6
2.9

% GRAVEL
SAMPLE
NO.
BLE-1
BLE-1
BLE-2
BLE-3
BLE-3

CRS.

0.0
0.0
14.7
0.0
0.0

Greenville, SC

Boring
Boring
Boring
Boring
Boring

100

200
0.0
0.0
0.0
0.0
0.0
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TRIAXIAL SHEAR TEST REPORT
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0 3 6 9 12 15 18
Total Normal Stress, ksf
Effective Normal Stress, ksf — — —
Type of Test: CU with Pore Pressures Sample Type: Undisturbed
No Fluid Press. psi Fail. Stress, ksf Uit. Stress, ksf P ey
) Cell Back Deviator Total Pore Deviator Total Pore Gy G
1 73.900 60.000 1.963 10.066 2.238 9.994 2.539 0.576
87.800 60.000 3.866 11.434 4.087 11.232 5.075 1.210
3 102.700 60.000 9.252 11.765 9.840 10.728 12.276 3.024
Consolidated Sample Parameters
No. | % Water Dry Dens. Satur- Void Diameter Height Strain Rate
Content pcf ation Ratio in. in. in/min.
1 33.1 85.6 92.2% 0.9692 2.828 5.953 0.019
2 29.1 93.8 98.7% 0.7969 2.812 5.892 0.019
3 30.3 93.2 101.2% 0.8092 2.817 5.871 0.019
Mohr-Coulomb Strength Parameters Material Description
Total Effective
Strength intercept, c= 0.063 ksf 0.064 ksf Red & brown fi-med. sandy SILT
reng Pl c= BI0SKs TOTKS (BLE-9[1&2], 13.5-15.0; BLE-10[3], 9.5-11.5)
Friction angle, ¢ = 18.80 deg 36.73 deg
Tangent, ¢ = 0.34 0.75

Client: McGill
Project: White Oak Landfill

Source of Sample: Boring
Sample Number: BLE-9/10

Remarks:

TRIAXIAL SHEAR TEST REPORT

Bunnell Lammons Engineering, Inc.

Plate 1

Date Sampled:
File: WHITEO;

Proj. No.: J07-1957-02
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CONSOLIDATION TEST REPORT
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Applied Pressure - ksf
Natural Dry Dens P Initial Void
) LL Pl . Gr. ¢ Cc :
Saturation Moisture (pcf) Sp. Gr (ksf) ¢ Ratio
63.5% 182 % 94.0 55 6 2.65 8.06 0.12 0.760
MATERIAL DESCRIPTION UsCs AASHTO
Red & brown silty fi.-med. SAND SM
Project No. 107-1957-02 Client: McGill |Remarks:
Project: White Oak Landfill
Source: Boring Sample No.: BLE-10 Elev./Depth: 1.0-3.0
Bunnell Lammons Engineering, Inc.
Greenville, SC Plate




Dial Reading vs. Time

Project No.: J07-1957-02
Project:  White Oak Landfill

Source: Boring Sample No.: BLE-10 Elev./Depth: 1.0-3.0
1 t
- 397460 —2 41352
Load #1 Load #2
0.05 tsf 0.25 tsf
-.397535 Cy @ 2.48 min = -411 Cy @ 0.29 min =
0.0009 in.2/sec. 0.0078 in.2/sec.
-397610 -409
L 4
[ ]
-307685 -407
~ -307760f —~ -405
£ A £
g * g
T -397835 g -403
a [
E \ (X ] E
] ot
9 397910 e 5 401
L
\ .
-.397985 p -.399
L ]
\ Y
-398060 \ * -397
-398135 -395 LL S e Al
~398210 = 2 5 0 12 14 16 I8 20 G0 TEE B0 75 W0 T i T 0BT —Tho
Square Root of Elapsed Time (min.) Square Root of Elapsed Ti’me (min.)
1
3005 -2 . -3800 (22
Load #3 Load #4
. 0.50 tsf 1.00 tsf
-.3931 Cy @0.76 min= -.3886 C,@ 0..35 min.=
0.0030 in.2/sec. 0.0064 in.2/sec.
-3927 -3882
-3923 -3878
~ -3919 ~ -3874
£ £
o [=.]
£ £
o T
§ -a015 . § -3870
i . &
] e, 3
8 _sen > \ O _3866
L > X'
-3907 s -3862 »
\ T
-3903 -3858 e e
o0 o
\\ e
-.3899 ~\ -.3854
SR 25 50 75 100 125 B0 TS Wi mE Hoe | -055—3e—zp 75 100 125 150 175 200 225 250
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)

Bunnell Lammons Engineering, Inc.
Greenville, SC Plate




Dial Reading vs. Time

Project No.: J07-1957-02
Project: White Oak Landfill

Source: Boring Sample No.: BLE-10 Elev./Depth: 1.0-3.0
t
382320 - 3735 =2
Load #5 Load #6
2.00 tsf 4.00 tsf
-3818 Cy @ 1.19 min.= -3730 Cy @ 0.62 min.=
0.0019 in.2/sec. 0.0035 in.2/sec.
-3813 ! -3725
-.3808 -3720
<
~ -3803 ~ 3715
£ £ 1
o o 3
s 3798 Rete 5 3710
@ -~ & -
& e &
3 ™ 3
8 _3793 .4 O 3705
-a3788 -3700 o
-3783 -.3695 "
[ ]
\\ \ \ »
-3778 \\ -.3690 \\ . { aan
77865 25 50 75 W00 25 150 75 M0 @5 HBo G355 50T T BT 75.0
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)
t t
- 3580 3517 %
Load #7 Load #8
8.00 tsf 2.00 tsf
-357 Cy @0.71 min= -3521 Cy @ 0.28 min.=
0.0030 in. 2/sec. 0.0077 in.2/sec.
-356 -3525
p
-355 -.3529
~ -354 —~ -3533
£ £
= 2 |
£ £
S -353 T -3837
Q [}
o [+ 4
K] 8
O _35 Q 3541 ﬁ?
] \- asas
351 ’\\ ssesi 1y
[ 3
»
350 bl =Y N 2549 S
- - b -0
° &’
T e
-349 \\ ; -3553 .
86025 B0 75 00 125 B0 15 W0 25 B0 60 E B TE  Tor R B T mr—®E 50
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)

Bunnell Lammons Engineering, Inc.
Greenville, SC Plate




Dial Reading vs. Time

Project No.: J07-1957-02
Project: White Oak Landfill

Source: Boring

Sample No.: BLE-10

Elev./Depth: 1.0-3.0

Dial Reading (in.)

35622
Load #9
0.50 tsf
-357 C, @0.32 min=
0.0068 in.2/sec.
-.358
-359
-.360
-361
-362
L
[
-363 JK
-364
NN’ .
-.365 S0
66025 B0 75 100 25 T0 75 200 225 250

Square Root of Elapsed Time (min‘).

Dial Reading (in.)

-.364

-.365

-.366

-.367

-.368
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-374

tog

Load #10
0.13 tsf

Cy @9.51 min.=
0.0043 in.2/sec.

e mp——]

\b
".\.\“\‘\‘

375 500 625 750 875
Square Root of Elapsed Time (min.)

Bunnell Lammons Engineering, Inc.

Greenville, SC

10.00 1125 12.50
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EXPLANATION
5

90 LINE OF EQUAL SPECIFIC YIELD
INTERVAL 1 AND 5 PERCENT

80 PARTICLE SIZE (mm)
SAND 2-0.0625
SILT 0.0625-0.004
CLAY <0.004
70

so‘?&
&,

vk/_
50 &%
2

o ”
2 Ja, ¢ V

&.\\r@n@_@ 17 0
o S S ) ® & ) S s & &

SILT SIZE (PERCENT)

FIGURE 4.11 FROM FETIER, C.W., 1994, APPLIED HYDROGEOLOGY
TEXTURAL CLASSIFICATION TRIANGLE FOR UNCONSOLIDATED MATERIALS SHOWING THE
RELATION BETWEEN PARTICAL SIZE AND SPECIFIC YIELD. SOURCE: AJ. JOHNSOM, U.S. GECLOGICAL
SURVEY WATER-SUPPLY PAPER 1662-D, 1967.

IDf BORING DEPH (FT)
2 BLE-1 63.5 — 65.0
3 BLE-2 23.5 - 25.0
S BLE-3 85 - 10.0
7 BLE-6 6.0 - 7.5

9 BLE-7 13.5 - 15.0
13 BLE-11 6.0 - 175

15 BLE-13 435 — 45.0
16 BLE-15 85 - 10.0

17 BLE-16 73.5 - 75.0
18 BLE-17 98.5 — 100.0

" wos | RBILE
. EFFECTIVE POROSITY ESTIMATION

CAD: HOWOLFD2-EFF POROS pat BUNNELL-LAMMONS ENGINEERING, INC. WHITE OAK MSW LANDFILL

6004 PONDERS COURT HAYWOOD COUNTY, NORTH CAROLINA
0B N 907-1957-02 PHONE. (B4J265-1205 FAX. (B0AJoBR-4430
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EXPLANATION
5

90 LINE OF EQUAL SPECIFIC YIELD
INTERVAL 1 AND 5 PERCENT

SAND 2-0.0625
SILT 0.0625-0.004
CLAY <0.004

( ” . ) fa @' -~
¢ @ OU-@ e .

S » & & A 3 S §
SILT SIZE (PERCENT)

FIGURE 4.11 FROM FETTER, C.W., 1994, APPLIED HYDROGEOLOGY
TEXTURAL CLASSIFICATION TRIANGLE FOR UNCONSOLIDATED MATERIALS SHOWING THE
RELATION BETWEEN PARTICAL SIZE AND SPECIFIC YIELD. SOURCE: All. JOHNSON, U.S. GEOLOGICAL
SURVEY WATER-SUPPLY PAPER 1662-D, 1967.

D BORING DEPTH (FT)
1 BLE-1 3.5 - 55
4 BLE-3 6.0 - 8.0
6 BLE-3 235 - 25.0
8 BLE-7 1.0 - 3.0
10 BLE-9 13.5 — 15.5
" BLE-10 1.0 - 3.0
12 BLE-10 9.5 - 1.5
14 BLE-13 23.5 — 25.0

ORAWE: s [P 05-02-08 I.I‘E
— — - EFFECTIVE POROSITY ESTIMATION

g " HOWLFU2-EFF POROS po2 | BUNNELL-LAMMONS ENGINEERING, INC- WHITE OAK MSW LANDFILL
— 6004 PONDERS, COURT HAYWOOD COUNTY, NORTH CAROLINA

08 N&: 97195702 PHONE, (BOLTos5- 1285 FAX (840004430

FIGURE
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White Oak MSW Landfill - Phase 3 & 4 DHR
Haywood County, North Carolina .
BLE Project Number J07-1957-02 (Modified from Rawis and Brankensiek. 1989)
ID# Boring Depth (ft)
1 BLE-1 35-55
2 BLE-1 63.5-65.0
3 BLE-2 23.5-25.0
4 BLE-3 6.0-8.0
5 BLE-3 8.5-10.0
6 BLE-3 23.5-250
7 BLE-6 6.0-75
8 BLE-7 1.0-3.0
9 BLE-7 13.5-15.0
10 BLE-9 13.5-155
11 BLE-10 1.0-3.0
12 BLE-10 95-11.5
13 BLE-11 6.0-7.5
14 BLE-13 23.5-250
15 BLE-13 43.5-450
16 BLE-15 8.5-10.0
17 BLE-16 73.5-75.0

-
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GEOTECHNICAL CALCULATIONS



APPENDIX 1

GEOTECHNICAL CALCULATIONS METHODOLOGY
WHITE OAK MSW LANDFILL
HAYWOOD COUNTY, NORTH CAROLINA
BLE Project No. J07-1957-02

SETTLEMENT CONSIDERATIONS:

Site and subsurface data obtained was evaluated to determine subgrade settlement. Settlements were
evaluated utilizing data obtained from soil test borings, test pits, laboratory testing of soil samples, field
observations by a geotechnical engineer and our experience with settlement monitoring of sites in the
Piedmont Region.

Site grading plans for construction of Phases 3 and 4, prepared by McGill Associates, indicate a
combination of earthwork cut and fill will be made to establish the cell areas. The analysis considered
potential future landfill expansion which would result in a landfill final cap maximum elevation of 2687
feet msl. Foundation support conditions for the landfill liner system will consist of either residual soils
over weathered rock or engineered fill overlying residual soils. The rock and partially weathered rock
underlying the site are relatively incompressible and will not realize appreciable settlements under the
anticipated landfill loading. The residual soils are typically firm to very firm sandy clayey silts grading
coarser with depth into dense silty sands with some gravel. Modest settlements will be realized from
compression of the upper zones of residual soils and the anticipated fills.

Soil elastic modulus values for settlement analyses were selected based on previously developed
correlations with standard penetration resistance values in similar soils. The analyses conservatively
assumed the stress increase within the soil layers was equal to the full surcharge pressure of the waste
mound. The surcharge pressures were estimated based on an assumed unit weight of 70 pounds per cubic
foot (pcf) of waste. Settlements were estimated for the borings within the proposed cells. Some
variations in structural fill height and individual soil layer thickness occur from location to location;
however, due to the general uniformity of the subsurface conditions and the broad load application, the
subgrade settlement will vary primarily with the height of the waste. The magnitude of settlement is well
within tolerances of a conventional base liner system.

SLOPE STABILITY CONSIDERATIONS:

The planned landfill structural fill, base liner, and closure cap slopes were analyzed for static, seismic,
and interface stability. The initial and final grading plans prepared by McGill Associates, P.A., indicate
base liner slopes of 3 horizontal to 1 vertical or flatter and closure cap slopes of 4 horizontal to 1 vertical.
A perimeter fill slope will be constructed at 2 horizontal to 1 vertical.

According to the definition of seismic impact zones in 15A NCAC 13B.1622 (5), this site is in a seismic
impact zone. The maximum horizontal acceleration expressed as a percentage of the earth’s gravity (g) in
rock is 0.176g with a 2% probability of being exceeded in 50 years (equal to 10% probability in 250
years; NC Building Code, 2006 IBC). The slope configurations were analyzed using the maximum
‘horizontal acceleration of 0.176g. The analysis of the structural fill and waste mound slopes was
performed using the computer program Slope/W by Geoslope International. The analysis results are
attached and indicate the designed slopes are stable when subjected to both static and seismic conditions.



ROCK AND GROUNDWATER SEPARATION
FROM CLAY LINER SUBGRADE

GEOTECHNICAL ANALYSIS - PHASES 3 & 4

WHITE OAK MSW LANDFILL

HAYWOOD COUNTY, NORTH CAROLINA
BLE Project No. J07-1957-02

BLE Seasonal High Water Table Map (9/20/07 to 2/14/08); Figure 7.

June 2008
Boring Calculated Cap Elev. Clay Groundwater | Groundwater{| Rock or Rock
Number Settlement minus Subgrade Elevation Elevation Auger Elevation
FML Elev. Elevation | Seasonal High Separation1 - Refusal Separation2
(FML-2 Feet) Elevation
Feet Feet Feet Feet Feet Feet Feet
BLE-1 0.58 104 2566 2531.12 34.30 2508.23 57.19
BLE-2 1.25 118 2523 2513.76 7.99 <2485.7 > 35.1
BLE-3 0.59 97 2511 2501.87 8.54 | < 2469.8 > 40.6
BLE-5 0.36 58 2503 2493.33 9.31 | 2471.10 31.54
BLE-6 0.00 1 2523 2488.93 34.07 2486.96 36.04
BLE-7D 0.41 12 2506 2485.24 20.35 2459.92 45.67
BLE-9 0.00 4 2532 2509.28 22.72 2527.54 4.46
BLE-13 0.00 56 2552 2542.44 9.56 2523.39 28.61
BLE-14 0.04 88 2559 2551.21 7.75 2536.91 22.05
BLE-16 0.00 48 2563 2555.63 7.37 < 2534.7 >28.3
BLE-17 0.14 60 2581 2537.59 43.27 2510.46 70.40
| P-6 0.00 45 2543 2536.05 6.95 2536.1 6.90
References: McGill Associates, PA drawing dated June 2008.

Notes: 1 Separation between post-settiement bottom of clay liner and seasonal high groundwater.

2 Separation between post-settlement bottom of clay liner and top of rock (refusal).




SETTLEMENT CALCULATIONS

WHITE OAK MSW LANDFILL
HAYWOOD COUNTY, NORTH CAROLINA
Bunnell-Lammons Engineering, Inc. Project No. J07-1957-02

June 2008
Subsurface Soil Type Standard Layer Total Effective Surcharge ~ Seil Layer
Layer » Penetration | Thickness | Soil Unit | Soil Unit | Pressure! | Modulus | Settlement
' Resistance Weight Weight
N-Value ‘
(feet - feet) (bpf) (feet) (pef) (pch) (psf) (ksf) (inches)
Boring BLE-1
2568-2536 |Very Stiff sandy SILT 24 32 120 120 6,750 670 3.9
2536-2510 |Very Stiff sandy SILT 26 26 120 58 6,750 700 3.0
2510-2508 |PWR 200 2 140 78 6,750 2710 0.1
Total Thickness of Compressible Material 60  Feet .

TOTAL ESTIMATED SETTLEMENT (inches)

7.0




SETTLEMENT CALCULATIONS

WHITE OAK MSW LANDFILL
HAYWOOD COUNTY, NORTH CAROLINA
Bunnell-Lammons Engineering, Inc. Project No. J07-1957-02

June 2008
Subsurface B 'Soilb'(Type | Standard | TLayer Total Effective | Surcharge Soil Layer
Layer | Penetration Thi"c_kﬁéss Soil Unit | Sdi“l‘Unit ; Pressurel Modulus | Settlement
' Resistance | Weight . Weight |
: [ N-Value - | »
(feet - feet) 1 eep | ey | @) | (o (psf) (ksf) (inches)
Boring BLE-2

2525-2520 |Soft sandy SILT 4 5 120 120 8,305 200 2.5

2520-2512 |Firm silty SAND 14 8 120 120 8,305 470 1.7

2512-2502 |Soft sandy SILT 3 10 120 58 8,305 170 5.9

2502-2471 |Very Firm silty SAND 22 31 120 58 8,305 630 4.9
Total Thickness of Compressible Material 54  Feet

TOTAL ESTIMATED SETTLEMENT (inches)| 15.0
Boring BLE-3

2513-2506 |Loose silty SAND 9 8 110 110 6,950 350 1.9
.2506-2501 |Very Firm silty SAND 25 5 120 120 6,950 690 0.6

2501-2491 |Loose silty SAND ' 9 10 110 48 6,950 350 2.4

2491-2471 |Dense silty SAND 31 20 130 68 6,950 790 2.1

2471-2470 |Very Dense silty SAND 57 1 130 68 6,950 1180 0.1
Total Thickness of Compressible Material 44  Feet '

TOTAL ESTIMATED SETTLEMENT (inches)] 7.1

b Surcharge pressure assumes weight of solid waste of 70 pcf




SETTLEMENT CALCULATIONS

WHITE OAK MSW LANDFILLT

HAYWOOD COUNTY, NORTH CAROLINA
Bunnell-Lammons Engineering, Inc. Project No. J07-1957-02

June 2008
Subsurface Soil Type - Standard - | © Layer Total | Effective | Surcharge Soil Layer
Layer Penetratibn Thickness | SmlUmt | Soil Unit ‘ Pressure’ | Modulus | Settlement
| ‘Resistance | | Weight [ Weight
b N=Vlie L. S e
 (feot - feet) oD | ey | @b | @eh | st | ks | (inches)
Boring BLE-5

2505-2497 |Fill NA 8 120 120 4,220 300 1.4
2497-2489 |Firm clayey SILT 5 8 120 58 4,220 240 1.7
2489-2479 |Firm silty SAND 18 10 120 58 4,220 550 0.9
2479-2474 |PWR 150 5 140 78 4,220 2240 0.1
2474-2471 |Dense silty SAND 39 3 130 68 4,220 920 0.2

Total Thickness of Compressible Material 34  Feet
TOTAL ESTIMATED SETTLEMENT (inches)| 4.3

Boring BLE-7D

2508-2492 |Fill NA 15 120 120 2,840 300 1.7
2492-2486 |Firm clayey SILT 7 6 120 120 2,840 300 0.7
2486-2479 |Loose silty SAND 10 7 120 58 2,840 370 0.6
2479-2474 |Loose silty SAND 5 5 120 58 2,840 240 0.7
2474-2460 |Firm silty SAND 11 14 120 58 2,840 400 1.2

Total Thickness of Compressible Material 47  Feet
| TOTAL ESTIMATED SETTLEMENT (inches)| 4.9

! Surcharge pressure assumes weight of solid waste of 70 pcf




SETTLEMENT CALCULATIONS

WHITE OAK MSW LANDFILL

HAYWOOD COUNTY, NORTH CAROLINA
Bunnell-Lammons Engineering, Inc. Project No. J07-1957-02

June 2008
Subsurface Soil Type Standard ‘ Layer Total | Effective Surcharge Soil Layer
Layer Penetration | Thickness | ‘Soil Unit » Soil Unit | Pressure’ | Modulus | Settlement
Resistance Weight Weight
N-Value
(feet - feet) {bpf) (feet) (pct) (pef) (psf) (ksf) (inches)
Boring BLE-14
2561-2544 |Very Stiff to Hard sandy SILT 30 17 120 58 685 300 0.5
2544-2537 |PWR 200 7 140 78 685 2710 0.0
Total Thickness of Compressible Material 24 Feet
| TOTAL ESTIMATED SETTLEMENT (inches)| 0.5
Boring BLE-17
2583-2568 |Very Stiff sandy SILT 28 15 120 120 1,140 300 0.7
2568-2563 |Hard sandy SILT 34 5 120 120 1,140 840 0.1
2563-2538 |Very Firm silty SAND 29 25 120 120 1,140 760 0.5
2538-2514 |Very Stiff to Hard sandy SILT 31 24 120 58 1,140 790 0.4
2514-2511 [PWR . 100 3 140 78 1,140 1710 0.0
Total Thickness of Compressible Material 72 Feet
TOTAL ESTIMATED SETTLEMENT (inches)] 1.7

! Surcharge pressure assumes weight of solid waste of 70 pcf



SUMMARY OF GLOBAL STABILITY ANALYSIS

WHITE OAK LANDFILL
PHASES 3 & 4
HAYWOOD COUNTY, NORTH CAROLINA
June 2008

BLE Project No. J07-1957-02

Stability Analysis Static Conditions . Seismic Conditions™"
R ded R ded
Result ec.orfamen(;)a Result CC?@GH(Z?
Minimum Minimum
Waste Slope (4H : 1V) & Foundation 3.1 1.5 1.6 1.0
Fill Slope 2H : 1V) 1.6 1.5 1.1 1.0

Notes:
M Seismic horizontal acceleration at bedrock level = 0.176g

@ Recommended minimum factors of safety: Static Conditions: 1.5
Seismic Conditions: 1.0



2700 —

ELEVATION = 2687
UNIT | TOTAL | STRESS | EFFECTIVE | STRESS
WEIGHT| & c 8 c
2650 — PCF |DEGREES| PSF | DEGREES | PSF
WASTE 70 30 200 30 200
FILL 120 2 100 32 100
RESIDUUM | 120 18 0 36 0
2600 —
2550 —
/
2500 —
RES'DUUM/
2450 — = ROCK
2400 —
4X VERTICAL | I I I I [ |
EXAGGERATION 200 400 600 800 1000 1200 1400
DRAWN: AEH DATE: 06~16-08 I' l‘ E FIGURE
- . o, SECTION
CHECKED: @ w CAD: HCWOFL~02SECT BUNNELL-LAMMONS ENGINEERING, INC. WHITE OAK MSW LANDFILL x
8004 PONDERS COURT HAYWOOD COUNTY, NORTH CAROLINA
APPROVED: ’
0B NG y08-1957-02 PHONE, (BOA28B-1205 FAX: (BBA50B0-4430




Elevation (feet + 2,400)

750 —

700 —

650 —

600 —

550 —

500 —

450 —

400 —

350 —

300 —

250 —

200 —

160 —

100 —

50 —

Title: White Oak Landfill - Haywood County, NC

Comments: BLE Project No. J07-1957-02
Directory: C:\Public PC033\Slope Stability\White Oak Landfill\Effective Stress - Static - Autolocate.gsz

Date: 6/5/2008
Time: 2:49:46 PM

Horz Seismic Load: 0

3.070

Description: Waste
Wt: 70

Cohesion: 200

Phi: 30

Description: Fill
Wt: 120
Cohesion: 100
Phi: 32

Description: Residuum
Wit: 120

Cohesion: 0

Phi: 36

Description: Bedrock

0.0

04

0.5

0.6 07 0.8 0.9 1.0 1.1 1.2 1.3
Distance (feet) (x 1000)



Elevation (feet + 2,400)

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

Title: White Oak Landfill - Haywood County, NC

Comments: BLE Project No. J07-1957-02

Directory: C:\Public PC033\Slope Stability\White Oak Landfil\Effective Stress - Seismic - Autolocate.gsz
Date: 7/2/2008

Time: 10:28:14 AM

Horz Seismic Load: 0.176

Description: Waste
Wt: 70

Cohesion: 200

Phi: 30

Description: Fill
Wt: 120
Cohesion: 100
Phi: 32

Description: Residuum
Wt: 120
-Cohesion: 0

Phi: 36

Description: Bedrock

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
Distance (feet) (x 1000)

1.2 1.3 14 1.5 1.6



Elevation (feet + 2,400)

'Title: White Oak Landfill - Haywood County, NC

Comments: BLE Project No. J07-1957-02

Directory: C:\Public PC033\Slope Stability\White Oak Landfill\Effective Stress - Static - Circular - Fill Slope.gsz
Date: 6/5/2008

Time: 3:01:37 PM
Horz Seismic Load: 0

Description: Waste

Wt: 70

780 Cohesion: 200

700 — Phi: 30
Description: Fill

650 — Wit: 120
Cohesion: 100

600 — Phi: 32

550 — Description: Residuum
Wt 120

500 — 32 Cohesion: 0

450 |— Phi: 36

400 |— Description: Bedrock

350 —

300 —

250 —

200 —

150 —

100 —

38 _ : (
50 —
0 | I | l | I I l | | l | | | | |
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

0.8 0.9

Distance (feet) (x 1000)

1.0 1.1 1.2 1.3 1.6




Elevation (feet + 2,400)

750 —

700 —

650 —

600 —

550 —

500 —

450 —

400 —

350 —

300 —

250 —

200 —

150 —

100 —

50 —

‘Title: White Oak Landfill - Haywood County, NC

Comments: BLE Project No. J07-1957-02

Directory: C:\Public PC033\Slope Stability\White Oak Landfil\Effective Stress - Seismic - Circular - Fill

Date: 6/30/2008
Time: 3:57:07 PM
Horz Seismic Load: 0.176

Slope DBB Change.gsz

Description: Waste
Wit: 70

Cohesion: 200
Phi: 30

Description: Fill
Wt: 120
Cohesion: 100
Phi: 32

Description: Residuum
Wit 120

Cohesion: 0

Phi: 36

Description: Bedrock

0.1 0.2 0.3 0.4 0.5 0.6 07 . 08 0.9
Distance (feet) (x 1000)

14 1.5 1.6
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