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Gentlemen:

Bunnell-Lammons Engineering, Inc. (BLE) has completed the Site Hydrogeologic Study for the
JMN/Cleveland Container Industrial Landfill. This report addresses the relevant geologic and
hydrogeologic site application requirements as outlined in the North Carolina Rules for Solid
Waste Management, 15A NCAC 13B .0503(2)(d) and .0504(1)(c). The attached report describes
the work performed and presents the results obtained.
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EXECUTIVE SUMMARY

The North Carolina Department of Environment and Natural Resources (NCDENR) has evaluated
the compliance status of the existing facility with regards to solid waste management Rule 15A
NCAC 13B .0503 pertaining to site and design requirements for disposal sites. The NCDENR
specified deficiencies in the existing landfill design plan pertaining to compliance with current
ground-water standards, and hydrogeologic information of the site. This Site Hydrogeologic
Report addresses the deficiencies specified by the NCDENR for the existing landfill and provides
the required site suitability demonstrations for a proposed +40-acre Phase 2 expansion. The
suitability criteria and applicable geologic/hydrogeologic requirements for prospective industrial
waste landfill sites are outlined in the North Carolina Rules for Solid Waste Management, Title
15A NCAC 13B .0503(2)(d) and .0504(1)(c). The evaluation methodology for this study was
developed to satisfy these requirements.

The entire site covers approximately 110 acres located within rolling piedmont terrain of
Cleveland County, North Carolina and consists of an existing landfill and the referenced 40-acre
Phase 2 expansion area. The existing landfill occupies the western portion of the site. The eastern
portion of the site consists of the Phase 2 area, where topography is characterized by a central high
ridge, which drops off radially to the east, west, and south. A centrally located intermittent stream
that flows south to Buffalo Creek separates the existing landfill area and the Phase 2 area.

The surface drainage pattern in Phase 2 is radial from the central ridge to the topographic ravine
located between Phase 2 and the existing landfill, and to Buffalo Creek south of the site. The
topographic ravine between Phase 2 and the existing site serves as a southward flowing wet season
conveyance for surface water to Buffalo Creek. Buffalo Creek flows southwest from the site and
ultimately converges with the Broad River four miles southwest of the site.

The site is located within the Inner Piedmont Belt of the Piedmont Physiographic Province. The
crystalline rocks of the Inner Piedmont Belt occur in generally northeast-southwest trending
geologic belts in the Carolinas, and consist of a stack of highly metamorphosed thrust sheets bound
on the northwest by the Brevard Shear Zone and to the southeast by the Kings Mountain Shear
Zone. The Inner Piedmont includes high-grade metamorphosed sedimentary and igneous rocks
that have been exposed to multiple deformations. Rock types that resulted from the multiple
metamorphisms include gneiss, schist and amphibolite with northeast/southwest trending foliation
with varying degrees of dip. Quaternary-age sediments consisting of sand and gravel fill the
stream valleys. Holocene and younger age faults were not found on site or within 200 feet of the
site from the literature review or from the field reconnaissance.

Five soil borings and two rock corings were performed on the Phase 2 area and two soil borings
were performed on the existing landfill site. At eight of these nine locations, ground water was
encountered. The soil and rock borings ranged in depth from 17.5 to 52 feet below ground surface.
Clayey/silty soils were encountered near the ground surface and grade with increasing depth into
micaceous sandy silts, silty sands, and then partially weathered rock. Residual soil and partially
weathered rock overly the basement bedrock. The overburden thickness varies from 29 to 52 feet,
averaging 38 feet over most areas. The upper bedrock was cored at two locations. The rock cores
generally exhibited moderate to severe fracturing with rock quality designation (RQD) values from
0 to 100 percent with an average of 48 percent.

vi
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Nine ground-water piezometers were installed in selected locations to measure seasonally high
ground-water elevations and characterize the site hydrogeology. Water level measurements were
recorded from the piezometers and existing monitoring wells during January through July 2000,
and the highest ground-water levels recorded were in May.

Ground water is present above the bedrock surface over much of the site, with the exception of PZ-
3, which is located in an upland location in the Phase 2 area. The saprolite and bedrock units are
hydraulically connected, comprising a single unconfined aquifer where recharge rates, flow rates
and storativity differ between the units. Generally, shallow ground water flows to the south from
recharge areas in the north-central upland locations, and discharges to Buffalo Creek along the
southern site boundary.

Based on slug tests, the hydraulic conductivity in the residual soil zone ranges from 5.5 x 10*
cm/sec to 3.8 x 10° cm/sec. Hydraulic conductivity in the bedrock piezometers ranges from 7.6 x
10 cmi/sec to 7.0 x 10 cm/sec. The ground-water seepage velocity ranges from 0.012 to 0.88
ft/day in the residual soil zone, and 0.69 to 4.6 ft/day in the bedrock zone.

The residual soils, partially weathered rock, and rock at the site provide a stable foundation for the
landfill waste placement and the associated earthwork cut and fill slopes. Settlement of the
subsurface profile due to waste placement will be minimal. Residual soils consisting of red-brown
silty clay (CL) and sandy clayey silt (ML and MH) were found to depths of 3 to 5.5 feet below
ground surface. These soils would readily achieve a remolded hydraulic conductivity
(permeability, k) < 1 x 10° cm/sec acceptable for use as a soil base liner or low permeability soil
cap. Soils capable of achieving a permeability k < 1 x 107 cm/sec were found in limited quantity.
The remaining residual soils are acceptable for use as structural fill for embankments and final or
daily cover.

Based on the results of field and laboratory testing, field observations, and data from published
literature, the study area meets the North Carolina geological, hydrogeological, and geotechnical
suitability criteria for siting of an industrial waste landfill.

-000-
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1.0 PROJECT INFORMATION

The subject industrial waste landfill is located in Cleveland County, North Carolina near the town
of Shelby (Figure 1). The site consists of approximately 110 acres, which includes an existing
landfill, soil borrow areas, and a proposed Phase 2 expansion area (approximately 40 acres). The
existing landfill is unlined and has been receiving limited industrial and construction and
demolition (C&D) waste since the 1970’s. Since the facility continued to receive waste after
January 1, 1998 and has plans for expansion (the Phase 2 area), the landfill must obtain a permit
modification, or new permit, under applicable solid waste regulations 15A NCAC 13B.

The North Carolina Department of Environment and Natural Resources (NCDENR) has evaluated
the compliance status of the existing facility with regards to solid waste management Rule 15A
NCAC 13B .0503. Camp, Dresser, and McKee (CDM) prepared a Landfill Design Plan, dated
December 1, 1997. The Division of Waste Management, Solid Waste Section (Section) reviewed
the Plan and determined that the information submitted does not meet the requirements of Rule
.0503(2)(d)(ii). This rule pertains to the design of the landfill such that the ground-water standards
under 15A NCAC 2L will not be exceeded in the uppermost aquifer at the compliance boundary.
As stated in a letter dated January 25, 1999 from Mr. James C. Coffey of the Section to Republic
Services, Inc.: .

“Specifically, the submitted ground water monitoring information does not
demonstrate current compliance with the ground water standards in the upper most
aquifer at the compliance boundary; the modeling information submitted does not
provide adequate hydrogeologic characterization of the site to demonstrate future
compliance with ground water standards in the upper most aquifer at the
compliance boundary; and the information provided concerning previously
disposed waste does not provide accurate physical and chemical characteristics of
the leachate.”

BLE prepared a proposed scope of work to address the requirements of Rule .0503(2)(d)(ii) (Work
Plan for Site Hydrogeologic Characterization, JMN/Cleveland Container Industrial Landfill, dated
March 3, 1999, BLE Job Number J99-1307-02), herein referred to as the “Work Plan”. Additionally,
the Work Plan provided a scope of work to address the geologic/hydrogeologic characteristic of the
Phase 2 area under Rules .0503(2)(d) and .0504(1)(c). The Work Plan includes opportunities for the
Section to be notified of project progress as tasks are completed.

BLE prepared a Status Report of Site Hydrogeologic Characterization, JMN/Cleveland Container
Industrial Landfill dated October 4, 1999 (BLE Job Number J99-1307-04). The Status Report
included the results of the residential water well inventory and the fracture trace analysis. The Status
Report also provided recommendations for drilling/piezometer installation on the existing landfill site
and the Phase 2 area. This report includes the results of the aforementioned tasks discussed in the
Status Report.

-000-
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2.0 FIELD INVESTIGATION

The North Carolina Division of Solid Waste Management (NCDSWM) requires that Site
Hydrogeologic Studies include the performance of one boring per 10-acres of permitted site area.
The acreage of the Phase 2 area is approximately 40 acres. Seven piezometers were performed on
the Phase 2 area during this Site Hydrogeologic Study. Additionally, two piezometers were
installed on the existing landfill site. These nine new piezometers supplement the previous nine
monitoring wells at the site.

A discussion of the drilling and soil laboratory testing methodology used in the site evaluation is
provided below. The field activities reported below were performed under the direction of a North
Carolina licensed geologist. A North Carolina-licensed driller (Superior Drilling, Inc. of Raleigh,
North Carolina; No. 1769) performed drilling and piezometer installation services. A North
Carolina registered land surveyor (Tommy Fields of Troy, North Carolina; RLS-2906) surveyed
the horizontal and vertical coordinates of the final boring and piezometer locations.

2.1 AREA AND FIELD RECONNAISSANCE

The study area was traversed by foot to map rock outcrops and surface drainage features. A
reconnaissance of private and residential water-supply wells was conducted within a 2-mile radius
surrounding the site. Well locations were identified by field observation, review of published
topographic maps, and aerial photographs.

2.2 FRACTURE TRACE ANALYSIS

The fracture trace analysis consisted of evaluating exposed rock outcrops and topographic fracture
traces and lineaments.

The orientations of bedrock fractures (open joints, open foliation, and open bedding planes) were
measured using a Brunton-style compass. The orientation information was collected from exposed
rock and saprolite outcrops at the site as well as along nearby roads within about two miles of the
site. The field measurements were plotted on Schmidt lower hemisphere equal-area stereonets and
Rose diagrams.

Topographic fracture traces and lineaments were evaluated using topographic maps. Regionally,
pronounced depressions typically develop along zones of weakness in the bedrock where fractures
induce preferential weathering. This preferential weathering along 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 2-mile radius of the site were measured from USGS topographic maps
and plotted on a Rose diagram.

23 SOIL TEST BORING AND ROCK CORING
Five soil test borings and two rock corings were performed on the Phase 2 area and two soil test
borings were performed on the existing landfill site to study the subsurface geology. Soil samples

were obtained from the 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
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techniques consisted of hollow-stem augering and rock coring. Refer to Appendix A for
discussion of the various standard drilling techniques.

Copies of boring logs produced in the field are attached in Appendix B. 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 as
reported on the final boring logs. Soil Test Boring/Rock Coring Records showing visual
descriptions of the soil and rock strata encountered are included in Appendix C.

The soil test boring locations and depths were selected to comply with the applicable NCSWS
rules. ‘

24 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 D and the laboratory results are included in Appendix
E.

. 25 GROUND-WATER INVESTIGATION

Nine piezometers were installed to monitor water table elevations and further characterize the
study area hydrogeology. At two locations on the Phase 2 area, piezometer pairs were installed to
measure vertical hydraulic gradients. Additionally, two deeper piezometers were installed next to
_existing monitoring wells on the existing landfill property to measure vertical hydraulic gradients.
Piezometer installation records are included with the boring logs in Appendix C, and field
procedures are described in Appendix F. Survey information is presented on Table 1 and
piezometer construction details are summarized on Table 2.

Ground-water elevations were measured in the piezometers at the time of boring and after 24
hours. Additionally, measurements were taken in the piezometers on site during the period from
January to July 2000.

Field permeability (slug) tests were performed in four piezometers 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 G.
< The piezometers are intended only for investigation use, were not constructed as permanent
& ) monitoring wells, and will not be part of the permanent ground-water monitoring system. Prior to
:} landfill construction activities, the piezometers will be abandoned in accordance with 15A NCAC
{ 2C, Rule .0113(a)(2) by over-drilling and backfilling the resulting boreholes from the bottom to
1 the ground surface with neat cement.

it

e
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3.0 RESULTS OF INVESTIGATION
3.1 RESIDENTIAL WELL RECONNAISSANCE

The locations of private and public water supply wells within two miles of the site were identified in
the field during our reconnaissance in April 1999 and September 2000. The regional Division of
Environmental Management office in Mooresville, North Carolina was visited to obtain private well
installation records. Additionally, the extent of the public water system in the vicinity of the site was
determined and documented.

The reconnaissance identified 534 habitable residences within two miles of the site, which have, or
most likely have, a private water supply well. Of these residences:

e 356 residences are on roads serviced by the public water system; and
e 178 residences are on roads not serviced by the public water system.

The Cleveland County Regional Water System supplies most of the residences near the site with
potable water, although many of the residences have private wells. The source of the public water
is from the First Broad River. No government-owned public water supply wells were identified
within 2 miles of the site. -

Figure 2 shows the locations of the 516 residences identified in the field. Areas serviced by the
Cleveland County Regional Water System are also shown.

Well installation records at the Mooresville Regional Office were sparse, and only six private
water well records were obtained for locations within two miles of the site. Appendix C includes
copies of the well records and locations of the wells are indicated on the Figure 2. These wells
were dug, range in depth from 45 to 60 feet, and constructed with 24-inch diameter concrete
casing.

A detailed reconnaissance was performed in the vicinity of the landfill to locate residences still
using private drinking water wells. The area of the detailed reconnaissance is indicated on Figure
2. This reconnaissance included obtaining a list of property owners (county tax maps), a list of
residences connected to the county water department (Cleveland County Regional Water System),
and a door-to-door inquiry. In summary, there are 47 residences and two churches in the limited
study area. Of these, 33 residences are connected to the water system, and 14 residences and the
two churches are not connected to the public water system, which instead use private well water.
Additionally, most of the residences connected to the public water system also have private wells
on their property. A summary of the property owners in the limited study area is included in
Appendix H.

The reconnaissance also identified a Superfund site about 7000 feet upgradient of the site. The
site is known as the Kosa Plant (former Hearst-Celanese Plant), which is located along highway
NC-198, north of the town of Earl. The nature of contamination at the site is chlorinated solvents
and glycols in an on-site landfill. The site has been in remediation since 1986 and recent
monitoring data show that contaminants are not migrating off site.

3-1
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3.2 REGIONAL GEOLOGY

The subject site is located within the Inner Piedmont Belt of the Piedmont Physiographic Province
(Figure 3). The crystalline rocks of the Inner Piedmont Belt occur in generally northeast-
southwest trending geologic belts in the Carolinas, and consist of a stack of highly metamorphosed
thrust sheets bound on the northwest by the Brevard Shear Zone and to the southeast by the Kings
Mountain Shear Zone.

The Inner Piedmont includes high-grade metamorphosed sedimentary and igneous rocks that have
been exposed to multiple deformations Horton and Zullo (1991). Rock types that resulted from the
multiple metamorphisms include gneiss, schist and amphibolite with northeast/southwest trending
foliation with varying degrees of dip. Quaternary-age sediments consisting of sand and gravel fill
the stream valleys.

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 micaceous sandy silts and silty sands. Residual soil zones develop
by the in situ chemical weathering of bedrock, and are commonly referred to as “saprolite.”
‘Saprolite usually consists of micaceous sand with lessor amounts of clay, silt 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.

33 REGIONAL HYDROGEOLOGY

Ground water in the Piedmont 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 aquifer generally resembles the local topography.

In the residual soil and partially weathered rock zone, ground water is stored within the pore
spaces and is released to the underlying bedrock through gravity drainage. Ground water 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
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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.

34 STUDY AREA PHYSIOGRAPHY AND TOPOGRAPHY

The site is located in Cleveland County, North Carolina, as shown in Figure 1. The Phase 2 area is
currently comprised of undeveloped densely wooded young timber (hardwood and pine) with paths
throughout the tract. The existing landfill area is occupied by the landfill disposal area, soil
borrow areas, a landfill office, and a scale house.

The Phase 2 topography is characterized by a central high ridge, which drops off radially to the
east, west, and south. Phase 2 is bordered by a wet season stream and the existing landfill area to
the west, and Buffalo Creek to the south. The highest elevations (approximately 688 ft above mean
sea level [msl]) occur at the northeastern site boundary with the lower elevations (approximately
600 ft above msl) occurring along Buffalo Creek at the southern site boundary. The relief across
Phase 2 is approximately 88 feet from north to south.

Bedrock and saprolitic outcrops in the study area consist of a few boulders at the higher elevations
and a few locations along streambeds in lower elevations. Cobble size float rock at the ground
surface is common across the site. Rock outcrops used for the fracture trace analysis were located
on site and within two miles of the site.

The preliminary soil survey of Cleveland County, prepared by the US Department of Agriculture
(USDA), indicates that soil types in the upland elevations in the expansion area include the
Pacolet-Saw complex on 15 to 25 percent slopes and the Pacolet sandy clay loam on 8-15 percent
slopes. Soil types in the lower elevations include the Taccoa sandy loam on 0-2 percent slopes,
which is occasionally flooded (USDA, unpublished).

The surface drainage pattern in Phase 2 is radial from the central ridge to the topographic ravine
located between Phase 2 and the existing landfill, and to Buffalo Creek south of the site. The
topographic ravine between Phase 2 and the existing landfill serves as a southward flowing wet
season conveyance for surface water and ground water to Buffalo Creek. Buffalo Creek flows
southwest from the site and ultimately converges with the Broad River four miles southwest of the
site. A topographic map/site plan is provided as Figure 4.

No monitoring wells, piezometers, or water supply wells were on the Phase 2 area prior to this
investigation based on our field reconnaissance. However, nine ground-water monitoring wells
were present prior to our field work at the existing landfill.

35 STUDY AREA SUBSURFACE CONDITIONS
Five soil borings and two rock corings were performed on the Phase 2 area and two soil tests
borings were performed on the existing landfill site during December 1999 and January 2000. The

geologic conditions encountered while drilling were variable with boulders and seams of partially
weathered rock occurring throughout the subsurface soil overburden profile. In general, three zones
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were encountered: 1) the residual soils from weathered gneiss and schist, 2) the partially
weathered rock, and 3) the fractured gneiss and schist bedrock. Subsurface geology at the site is
shown on three cross sections designated A-A', B-B', and C-C' (Figure 5). A description of the
subsurface materials encountered is provided below.

3.5.1 Geologic Unit Description
3.5.1.1 Residual Soil (Saprolite)

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

An upper soil component consists of reddish-brown, micaceous silty clay (CL) and sandy clayey
silt (ML, MH). This soil component was encountered in six of the seven soil borings, generally
ranging from 3 to 5.5 feet below ground surface. N-values range from 6 to 17 with an average
value of 9, indicating a stiff average consistency.

The upper soil component grades with depth into a coarser grained, less plastic, brown, gray, and
white micaceous sandy silt and silty sand which extends to the depth of the partially weathered
rock and/or auger refusal. This soil component was encountered in each of the seven soil borings,
generally ranging in thickness from 11.5 to 39 feet. USCS classifications of these soils are ML
and SM. N-values range from 5 to 100 with an average of 18, indicating a firm average
consistency.

3.5.1.2 Partially Weathered Rock

The transition between soil and rock at the site is irregular and consists of partially weathered rock
overlying the parent bedrock. This zone was encountered in each of the seven borings and ranges
in thickness from 2 to 17 feet. Auger refusal depths represent competent bedrock or possibly
boulders of hard rock within the residual soil unit. A map of the bedrock surface (represented by
auger refusal) is shown as Figure 6.

3.5.1.3 Fractured Bedrock

At the following selected test boring locations, core samples were obtained of the upper bedrock:

BORING | ROCK CORE | RECOVERY | RQD GENERAL DESCRIPTION
SECTIONS (FT) (%) (%)
PZ-1c 29 -30.5 100 100 sl. weathered g-f-b GNEISS
30.5-35.5 92 100 fresh g-f-g ORTHOGNEISS
355-40.5 100 80 sl. weathered to fresh g-f-b-g GNEISS
40.5-45.5 100 68 sl. weathered to fresh q-f-b-g GNEISS
PZ-4c 30-35 0 0 partially weathered rock (no recovery)
35-40 50 0 mod. sev. weathered f-b-q GNEISS
40 -45 64 0 mod. sev. weathered f-b-q GNEISS
45-50 68 34 mod. sev. to sl. weathered f-b-q GNEISS

Notes: “q” = quartz; “f” = feldspar; “b” = biotite; “g” = garnet; “mod.” = moderately;
“sev.” = severely; “sl.” = slightly; RQD = rock quality designation
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The upper bedrock profile at the PZ-1c location is generally more competent and less weathered
than at the PZ-4c location. The rock core at the PZ-1c location is slightly weathered to fresh
biotite-quartz-feldspar-gamet gneiss, with moderately close to widely spaced fractures. The rock
core at the PZ-4c¢ location is severely to slightly weathered biotite-quartz-feldspar gneiss, with very
close to moderately closely spaced fractures. At both locations, the metamorphic foliation is
horizontal to shallow dipping and the bedrock fractures are shallow dipping.

The bedrock core from the two locations had generally “fair” recovery (range of 0 to 100 percent;
average of 72 percent) and “poor” RQD (range of 0 to 100 percent; average of 48 percent).

3.5.2 Fracture Trace Analysis

A fracture trace analysis was performed for this phase of work. The data plots for the fracture
trace analysis are in Appendix I and a summary of the fracture trace analysis is provided below.

The trend of 126 topographic fracture traces and lineaments within two miles of the site were
measured and plotted on a Rose diagram utilizing a 10° interval. Two primary fracture trace
trends were observed: N31°-60°W and N11°-20°E. Additionally, three secondary trends were
observed: N31°-50°E, N0°-30°W, and N61°-90°W.

The orientations and trends of 16 open joint surfaces and 18 bedrock foliation planes were
measured in the field from rock and saprolite outcrops, then plotted on Schmidt equal area
projections and Rose diagrams. The plots consist of one Schmidt net for plotting poles to the
joints and foliation, one Rose diagram utilizing a 10° interval for joint trends, and one Rose
diagram utilizing a 10° interval for foliation trends. One primary joint orientation was observed:
N71°-90°W, dipping 70°-90°S; and two secondary trends were observed: N71°-N80°E, near
vertical, and N41°-50°W, dipping 80°-90°NE. The metamorphic foliation orientation is N21°-
40°W, dipping 32°NE-25°SW.

Our analysis of the local fracture trends, bedrock joint orientations, and foliation orientations
indicate that the prevailing fracture trend is northwest. Additionally, a west-northwest trend is
present as indicated from local fracture traces and joint trends. Other less prominent trends
include north-northeast (primary fracture trace trend), and north-northwest (secondary fracture
trace trend), and east-northeast (secondary joint trend).

3.5.3 Laboratory Testing Results

A list of the soil laboratory tests performed in the Phase 2 area is provided in the table below. The
laboratory test results are summarized in Table 3. Laboratory data sheets are in Appendix E.
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SAMPLE ANALYSES SPLIT SPOON REMOLDED BAG SHELBY TUBE

SAMPLES TESTED | SAMPLES TESTED | SAMPLES TESTED
Grain-Size Analysis 4 1 1
Natural Moisture Content 4 1 1
Atterberg Limits 1 1 -
Total Porosity - - 1
In Situ Saturated permeability* - - 1
Standard Proctor - 1 -
Remolded permeability - 1 -

* Hydraulic Conductivity
3.5.3.1 Undisturbed Samples

One undisturbed Shelby Tube sample and four split spoon samples were collected and tested in the
laboratory to measure natural soil conditions in the study area. The hydraulic conductivity value
of the sample in the Phase 2 area was 3.5 x 10™ centimeters per second (cm/sec). Total porosity in
the sample analyzed was 46.5 percent. Specific yield values were estimated from grain-size
analyses (Fetter, 1988), and values ranged from 3.5 percent in the silty/clayey sand near the ground
surface to 30 percent in the micaceous silty sand.

3.5.3.2 Remolded Samples

One bulk soil sample (bag sample) was collected from boring B-3 (PZ-3) of the upper 5 feet below
ground surface to evaluate potential landfill daily cover and clay liner materials. The sample was
analyzed in the laboratory for plasticity characteristics, natural moisture, and grain size. The
Atterberg limit test indicated a Liquid Limit (LL) of 51 with a Plasticity Index (PI) of 18. The
amount of sand, silt, and clay in the sample tested was 40, 25, and 35 percent, respectively.

A standard Proctor compaction test was performed on the bulk sample, then it was tested for
permeability (hydraulic conductivity) after remolding. The sample was remolded to 95 percent of
the standard Proctor maximum dry density, and approximately 5 percent wetter than the Proctor
optimum moisture. The results of the remolded permeability tests (hydraulic conductivity) yielded
a value of 7.3 x 10" cm/sec.

3.6 STUDY AREA HYDROGEOLOGY

Nine ground-water piezometers were installed at the site during December 1999 to January 2000,
at locations shown on Figure 4. Ground water is present above the bedrock surface in the lower
elevation areas in the study area, and below the bedrock surface in higher elevation areas. The
water-table aquifer consists of the residual soil, partially weathered rock, and fractured gneissic
bedrock. These three units are hydraulically connected and thus comprise a single unconfined
aquifer. Recharge rates, flow rates and storativity differ between the units based on the unique
geologic conditions of each zone. The configuration of the water table surface is a subdued replica
of the ground surface. Generally, shallow ground water flows to the south from recharge areas in
the north-central upland locations, and discharges to Buffalo Creek in the southern portion of the
site. A description of the hydrogeologic conditions in the study area is provided below.
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3.6.1 Piezometer Construction and Nomenclature

Piezometer identification numbers were designated with the letters “a,” “b,” or “c” depending on
the location of the screened interval in the piezometer. Piezometers with a screened interval that
brackets the water table and is above the depth of auger refusal were designated with the letter “a”.
Piezometers with a screened interval at the depth of auger refusal (top of bedrock surface) and
below the water table were designated with the letter “b.” In cases where the water table was near
the depth of auger refusal, the piezometer identification number was designated using “ab”
Bedrock piezometers were designated with the letter “c”. Piezometers that are dry do not have a
" letter designation. A typical schematic diagram of piezometer construction and nomenclature is
provided in Appendix C. A description of the piezometer construction procedures is provided in
Appendix F.

3.6.1.1 Auger Refusal Piezometers

Four piezometers (“b” and “ab”) in the Phase 2 area were installed with screened intervals at the
depth of auger refusal in the residual soil and/or the partially weathered rock zones with the
screened interval at or near the water table. These piezometers include PZ-1ab, PZ-2ab, PZ-4ab,
and PZ-5ab. Additionally, two piezometers, PZ-6b and PZ-7b, were installed at the depth of auger
refusal with the screened interval below the water table.

One piezometer, PZ-3, was installed with the screened interval at the depth of auger refusal, but
did not intersect ground water.

3.6.1.2 Bedrock Piezometers

Two piezometers (“c”) in the Phase 2 area were installed as open boreholes in the bedrock zone at
locations to address vertical hydraulic gradients (PZ-1¢ and PZ-4c).

3.6.1.3 Piezometer Pairs

There are two well clusters in the Phase 2 area: PZ-1ab/PZ-l1c and PZ-4ab/PZ-4c. These
piezometer pairs are used to measure the vertical hydraulic gradients in at the upper and lower
ends of Phase 2.

In order to evaluate vertical hydraulic gradients at the lower end of the existing landfill, deeper
piezometers were installed next to existing monitoring wells. Piezometer PZ-6b was installed near
monitoring well MW-4, and PZ-7b was installed near MW-7.

3.6.2 Precipitation and Seasonal Ground-Water Level Trends
Historical NOAA monthly precipitation data were obtained from Division 2, North Carolina for
the period of January 1980 through August 2000. The data are summarized seasonally in

Appendix J such that January-March represents winter, April-June represents spring, July-
September represents summer, and October-December represents fall.
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Historically in the Cleveland County area, the winter and summer months will experience the most
amounts of precipitation, with less precipitation in the fall and spring. In the summer months, the
effects of evapotranspiration offset the contribution of this precipitation to recharge of the
uppermost aquifer. Because of these natural trends, the amount of ground-water recharge, and
subsequent increase in water table level is typically greatest during winter and spring seasons.

Monthly water level measurements were obtained on-site during January to July 2000. These
measurements were collected from the existing piezometer and monitoring well on site, including
those installed during previous phases of work at the JMN/Cleveland Container Industrial Landfill.

3.6.3 Water Table Elevation and Ground-Water Flow Direction

Ground-water level elevations were measured in the piezometers on site at the time of boring and
after 24 hours. Additionally, monthly water level measurements were collected between January
and July 2000. Table 4 provides a summary of the water level measurements collected. A water-
table surface contour map was prepared for the February 14, 2000 data (Figure 7).

Generally, ground-water flows to the south beneath the site. However, beneath the existing
landfill, flow is radial around the upland areas with a similar configuration as the topography and
auger refusal. The higher elevations located in the central and northern portion of the site serve as
recharge areas and influence the ground-water flow directions. Flow is convergent towards the
central drainage feature, then flows southward to Buffalo Creek. Ground water flow is through the
soil matrix, the weathered fracture openings in the saprolite, and the bedrock fractures.

On February 14, 2000, the depth to ground water varied across the site from about 3 feet below
ground surface (PZ-6b) in low elevation areas to about 46 feet below ground surface (MW-1A) in
high elevation areas.

3.6.4 - Man-made Influences to Ground-Water Levels

The existing landfill is being developed in the upland area west of the proposed Phase 2 area. As
cell construction proceeds to Phase 2, ground water infiltration and recharge of the water table will
be limited, resulting in lower ground-water levels. Additionally, ground water in the seasonal
discharge area between the existing landfill and Phase 2 may dry up after future cell development
takes place in the upgradient recharge area.

3.6.5 Hydraulic Coefficients and Ground-Water Flow Velocity

3.6.5.1 Hydraulic Conductivity

Hydraulic conductivity is defined as the ability of the aquifer material to conduct water under a
hydraulic gradient. Five slug tests were performed in the study area during January 2000 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.
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Three slug test were performed in piezometers installed in the residual soil zone (PZ-2ab, PZ-4ab,
and PZ-7b); and two slug tests were performed in the open bedrock piezometers (PZ-1¢ and PZ-
4c). The results of the tests are provided in Appendix G and summarlzed on Table 5. The
hydraulic conduct1v1ty in the residual soil zone ranged from 5.5 x 10™ cmy/sec in piezometer PZ-
4ab to 3.8 x 10”° cm/sec in plezometer PZ-7b. Hydraulic conductivity values in the fractured
bedrock zone ranged from 7.6 x 10™* cm/sec in piezometer PZ-1c to 7.0 x 10™ cm/sec in piezometer
PZ-4c.

3.6.5.2 Hydraulic Gradient

The hydraulic gradient is determined by dividing the difference in ground-water elevations at two
locations by the horizontal distance between those locations along the direction of ground-water
flow. The steepest hydraulic gradient at the site is about 0.11, which is located in the northern area
near MW-1 and PZ-1ab/PZ-1c. The shallowest gradient at the site is about 0.035, which is located
in the southern area near MW-4 and MW-5.

3.6.5.3 Effective Porosity and Specific Yield

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

Specific yield measurements in the study area within the water bearing zone range from about 19
to 30 percent in the micaceous silty sands. The effective porosity can be expected to range from
about 5 to 10 percent for fractured crystalline bedrock (Kruseman and deRidder, 1989).

3.6.5.4 Ground-Water Flow Velocity

The velocity of ground-water movement (V) is a function of existing hydraulic gradient (1), the
hydraulic conductivity (K) and the effective porosity (n), in the equation V = Ki/n.

Based on these parameters and the data provided above, the horizontal movement of ground-water
ranges from approximately 0.012 to 0.88 feet/day in the residual soil zone, and 0.69 to 4.6 feet/day
in the bedrock zone. Table 6 summarizes the ground-water flow velocity calculations.

3.6.6 Vertical Flow Gradients

Vertical flow gradients were evaluated at the site by installing piezometer pairs. There are two
vertical well pairs in the Phase 2 area: PZ-1ab/PZ-1c and PZ-4ab/PZ-4c. There are two vertical
well pairs on the existing landfill site: MW-4/PZ-6b and MW-7/PZ-7b. Based on ground-water
level measurements in the well pairs on February 14, 2000, the following vertical gradients were
observed:
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PIEZOMETER SITE LOCATION RECHARGE | DISCHARGE | NEARLY FLAT

PAIR DESCRIPTION GRADIENT GRADIENT GRADIENT
PZ-1ab/PZ-1c Upper end of drainage feature '
between existing landfill and
Phase 2
PZ-4ab/PZ-4c Southern portion of Phase 2 v
area near Buffalo Creek
MW-4/PZ-6b Lower end of drainage feature -
between existing landfill -and
Phase 2
MW-7/PZ-7b South of existing landfill -

Based on the site topography, the vertical gradients observed in the study area are typical for
unconfined aquifers in the Piedmont. Ground-water recharge occurs in the upland areas. Ground-
water discharge occurs to the drainage feature between the existing landfill and Phase 2, and to
Buffalo Creek on the southern site boundary. Table 7 summarizes the vertical gradient
calculations.

3.7 GEOTECHNICAL CONSIDERATIONS

‘An evaluation of the potential impact from faults, seismic zones and unstable areas, as required by

15A NCACI13B.1622 is briefly presented below to provide a background for the geotechnical
evaluation. Geotechnical related topics evaluated for the Phase 2 area include the stability of the
planned cut and fill slopes, stability of the base liner system, and settlement of the subgrade and
fill soils resulting from the planned waste placement. Construction considerations include surface
water control, excavation, site subgrade preparation, and engineered fill placement. Each of these
topics is reviewed in the following paragraphs.

3.7.1 TFault Areas
No Holocene faults are located within 200 feet of the subject site (Horton and Zullo, 1991).
3.7.2 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 about 0.14g with a 10 percent probability of being exceeded in 250
years (Algermissen, and others, 1990; partial reproduction attached as Figure 8). The landfill
should be designed to resist the maximum horizontal acceleration in lithified earth material at the
site. This magnitude of bedrock acceleration should not present any unusual design constraints
and conventional design slopes will be appropriate.

3.7.3 Unstable Areas

An unstable area according to 15A NCAC 13B.1622 (5) 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
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the 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 were evaluated to determine if unstable site areas exist.
Settlement and slope stability were evaluated utilizing data obtained from soil test borings, the test
pits, and from field observations. The results and conclusions of the evaluation are included
below.

3.7.3.1 Subgrade Settlement

Site grading plans for construction of the landfill cells have not yet been prepared; however, we
anticipate a combination of earthwork cut and fill will be made to establish the cell areas.
Foundation support conditions for the landfill liner system will consist of either: 1) dense residual
soils overlying partially weathered rock at shallow depths, 2) loose to dense residual soils with
thicknesses of up to 40 feet over weathered rock, or 3) engineered fill with thicknesses of up to 15
feet to 20 feet overlying residual soils. Soil elastic modulus values for settlement analyses were
based on previously developed correlations with standard penetration resistance values in similar
soils. To simplify the analyses, we assumed the stress increase within the residual soil layer was
equal to the full surcharge pressure of the refuse mound. The surcharge pressures were estimated
based on an assumed unit weight of 60 pounds per cubic foot (pcf) of stored waste.

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. The subgrade settlement at a given location and differential
settlements realized will be a function of the actual refuse and structural fill heights at a given
point and the corresponding foundation materials. Maximum settlements on the order of 0.5 feet
or less could be expected when placing the full height of refuse over the maximum height of
structural fill and deepest thickness of residual soil. This situation could occur in the vicinity of
borings PZ-2ab and PZ-3. Correspondingly, subsurface soil settlements due to even the full height
of the landfill would result in insignificant soil settlements when bearing on dense residual soils
overlying rock of a shallow depth.

Settlement near the edge of the landfill should be minimal. Residual soil settlement should occur
rapidly as the cells are filled. Total and differential settlements are expected to be well within
acceptable limits of the structural components at a municipal solid waste landfill and leachate
collection system.

3.7.3.2 Slope Stability

The soil test borings and laboratory test results indicate that the on site residual soils may be used
for construction of earthwork cut and engineered fill slopes. Slope angles of 2.5 horizontal to 1
vertical or flatter are acceptable in the construction of the landfill cells and cut and fill slopes are
appropriate. The existing natural slope areas observed by a geologist showed no signs of slope
instability.
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3.7.3.3 Conclusion

Our settlement and slope stability evaluation did not indicate areas of potential mass movement
exist. This site is not karst and is not subject to sinkhole activity or caves. Based on the above
considerations, it is our opinion that this site is stable; no unstable areas were identified at the site.

3.74 Excavation

Excavation of the residual soils can be accomplished using conventional earth moving equipment.
An estimated top of rock (auger refusal) contour map was developed as Figure 6 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. Coring was performed at two locations (PZ-1c and PZ-4c¢)
where refusal to augering occurred. Continuous rock was found with varying recovery and RQD
as discussed above in Section 3.5.1.3. Due to its typically varying surface, the actual occurrence
of hard rock during site grading may vary somewhat from that presented in Figure 6.

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

The permeability of selected potential on-site borrow soils were determined as indicated in Section
3.5.3 titled Laboratory Testing Results and compared with prior site laboratory test results
presented by CDM. The samples were generally compacted to 95 percent of the standard Proctor
maximum dry density at 3-5 percent over optimum moisture content. Hydraulic conductivities of
1.4x 107 to 7.3 x 10°® cm/sec were obtained for the selected (CL, MH, and ML).

Residual soils consisting of red-brown silty clay (CL) and sandy clayey silt (ML and MH) were
found to depths of 3 to 5.5 feet below ground surface. These soils would readily achieve a
remolded hydraulic conductivity (permeability, k) < 1.0 x 10~ cm/sec acceptable for use as a soil
base liner or low permeability soil cap. Soils capable of achieving a permeability k < 1.0 x 10”7
cm/sec were found in limited quantity. The remaining residual soils are acceptable for use as
structural fill for embankments and final or daily cover.

-00o0-
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4.0 MODIFICATION TO THE WATER QUALITY MONITORING SYSTEM
FOR EXISTING LANDFILL

As an addition to this Site Hydrogeologic Report, modifications to the monitoring plan for the
existing site are submitted herein. These revisions to the existing monitoring system are needed to
better address requirements in Rule 15A NCAC 13B .0503. Currently, nine ground-water
monitoring wells are present at the existing landfill as follows:

s Background: MW-1A;
e Compliance: MW-4, MW-5, MW-6, MW-7, and MW-8; and
¢ Unused wells: MW-1, MW-2, and MW-3.

Additionally, two surface water sampling locations are used:

o Upgradient: SW-3; and
s Downgradient: SW-4.

The five compliance wells are located about 0 to 100 feet from the waste boundary. The
background well is located about 200 feet from the waste boundary. The monitoring wells located
adjacent to the edge of the waste can capture only a narrow segment of the ground water flow
regime. Therefore, the compliance well locations should be moved further downgradient (100 to
150 feet from the waste boundary) to better use the effects of dispersivity, which will result in a
larger monitoring area for each well. Additionally, areas of convergent ground-water flow should
be targeted.

4.1 GROUND-WATER MONITORING PLAN

4.1.1 Subsurface Considerations

Site specific factors were considered in redesigning this ground-water detection monitoring
system, including the locations and construction details of each proposed monitoring well. In
addition, environmental factors were considered, such as seasonal variations of the water table, the

horizontal and vertical flow regimes, and lithology characteristics.

The residual soils and bedrock comprise the unsaturated and saturated zones of the uppermost
water table aquifer.

4.1.2 Relevant Point of Compliance
The relevant point of compliance is less than 250 feet from the boundary of the existing waste

boundary. This relevant point of compliance is also more than 50 feet from the facility property
boundary.
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4.1.3 Monitoring Well Locations

Existing background monitoring well MW-1A is located on the west side of Roseborough Road,
which is not located between the landfill and the closest upgradient residence. Therefore, a new
upgradient location has been selected, which will consist of a well-pair: MW-1B and MW-1C.
The proposed well pair location is approximately 95 feet from the waste boundary (Figure 4).
MW-1B will be screened at the first occurrence of ground water in the residual soil. MW-1C will
be screened at a similar depth as the nearby private drinking water wells, which is approximately
20-30 feet below the water table in the residual soil. Unused well MW-1 is located at the waste
boundary and is therefore unusable.

Existing compliance monitoring wells MW-4 and MW-5 are in locations of convergent ground-
water flow approximately 35 and 100 feet from the waste boundary, respectively. The southward
flowing drainage feature in the center of the site restricts their distance from the waste boundary.

Existing compliance monitoring well MW-8 is in a side-gradient location on the west side of the
landfill. This well is located about 30 feet from the waste boundary between the landfill and two
residences with private drinking water wells, which are located on the west side of Roseborough
Road. The property boundary and Roseborough Road restrict the distance of MW-8 from the
waste boundary. Although MW-8 is located closer than 150 feet from the limits of waste and
closer than 50 feet from the property boundary, the well should remain part of the monitoring
system since it is located between the landfill and the residences using private drinking water
wells.

Existing compliance monitoring wells MW-6 and MW-7 are located on the south side of the
landfill approximately 50 and 0 feet from the waste boundary, respectively. The area of the
landfill being monitored by these wells is not restricted by property boundaries or ground water
divides. Therefore, two new replacement wells (MW-6A and MW-7A) should be installed further
downgradient of the existing wells to better use the effects of dispersivity within the relevant zone
of compliance. The new locations were selected based on the direction of ground-water flow
shown on Figure 7. Monitoring wells MW-6 and MW-7 should be abandoned.

4.1.4 Monitoring Well Depths and Screened Intervals

The depth of the proposed monitoring wells (MW-1B, MW-6A and MW-7A) will be designed to
monitor the uppermost aquifer present at the site. The wells will be constructed with 15-foot long
screened intervals. The proposed well depths will be determined by either:

e the depth to ground water in the soil and partially weathered rock units, if a sufficient saturated
thickness of the aquifer exists above the depth of auger refusal. The screened interval will be
set to bracket the water table surface; or

e by the depth of water-bearing fractures in the bedrock unit. The screened interval will be set
to intersect the water-bearing fractures.

The depth of MW-1C will be designed to be at a similar depth as private drinking water wells in
the vicinity of the landfill. Area private wells are typically dug wells to a depth of about 20 to 30
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feet below the water table. Therefore, MW-1C should be installed to approximately 25 feet below
the water table (or to the depth of auger refusal if the 25-foot water column is not attainable)

The proposed depths for wells MW-1B, MW-1C, MW-6A and MW-7A are based on the
subsurface geology and water table elevations encountered in the nearby borings (Table 8). The
actual well depths may be adjusted during well installation based on field conditions (i.e., depth to
water, depth to bedrock). The anticipated well depth for MW-1B 1is 50 feet, MW-1C is 68 feet,
MW-6A is 33 feet, and for MW-7A is 40 feet below ground surface.

4.1.5 Proposed Monitoring Well Construction

The anticipated lithology at the new proposed well locations has been estimated based on the
closest available boring/coring data and from cross-sections and plan view geologic maps. The
proposed monitoring well construction details are presented on Table 8.

It is proposed that each of the new wells be constructed of 2-inch diameter PVC casing and 10 to
15-foot long screened interval, with a sand pack, bentonite seal and grout column in the annular
space between the borehole and PVC casing. A lockable standup steel cover should be secured
over each well along with a concrete pad at the cover’s base.

4.2 SURFACE WATER MONITORING PLAN

There are two existing surface water sampling locations associated with landfill. These two
locations are sufficient to monitor the upgradient (SW-3) and downgradient (SW-4) surface water
for the site.

4.3 WATER QUALITY MONITORING SYSTEM

The revised water quality monitoring system for the existing landfill is shown on Figure 4. Once
constructed, the monitoring system will include seven ground-water monitoring wells and two
surface water sampling locations. The water quality monitoring system for the site will include:

two upgradient monitoring well (MW-1B and MW-1C);

five downgradient monitoring wells MW-4, MW-5, MW-6A, MW-7A, and MW-8,);
one upgradient surface water location (SW-3); and

one downgradient surface water location (SW-4).

The remaining six unused monitoring wells (MW-1A, MW-1, MW-2, MW-3, MW-6, and MW-7)
should 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 of cement, bentonite, and water.

-000-
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5.0 CONCLUSIONS

The purpose of this evaluation was to provide supplemental hydrogeologic information for the
existing landfill site, and to determine if the Phase 2 area meets North Carolina Department of
Solid Waste suitability criteria for site permitting of an industrial waste landfill. The scope of the
investigation and the criteria for site suitability are defined by 15A NCAC 13B, Rule .0503(2)(d)
and .0504(1)(c).

Existing Landfill Area

Hydraulic gradients at the base of the existing landfill were measured to be nearly flat (MW-7
area) and discharging (MW-4 area).

Existing background monitoring well MW-1A is located on the west side of Roseborough Road,
which is not located between the landfill and the closest upgradient residence. Therefore, a new
upgradient location has been selected, which will consist of a well-pair: MW-1B and MW-1C.
The proposed well pair location is approximately 95 feet from the waste boundary. MW-1B will
be screened at the first occurrence of ground water in the residual soil. MW-1C will be screened
at a similar depth as the nearby private drinking water wells, which is approximately 20-30 feet
below the water table in the residual soil.

Existing monitoring wells MW-6 and MW-7 are currently located about 50 to 0 feet from the
waste boundary, respectively. Since the general monitoring areas of these two wells are not
restricted by property boundaries or hydraulic divides, they should be abandoned and replaced
downgradient. The replacement monitoring wells (MW-6A and MW-7A) should be installed
approximately 150 feet from the waste boundary. By adding these wells to the monitoring
network, dispersion of contaminants downgradient from the landfill could be observed. This will
result in a more effective monitoring system.

Phase 2 Area

No Holocene-age, or younger, faults or unstable areas were identified on site. The site 1s in a
seismic impact zone and the design should include consideration of a maximum horizontal
acceleration (g) in the bedrock of 0.14, however, conventional landfill design slopes and structural
components should be appropriate.

An unconfined water table aquifer underlies the Phase 2 area. A detection monitoring system can
be designed based on the characteristics of the site aquifer. Ground-water monitoring would be
effective in areas of convergent ground-water flow such as near the linear drainage features.

Based on the results of field and laboratory testing, it is our professional opinion that the study

area meets the minimum standards required for industrial waste landfill development.

-000-
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PIEZOMETER/BORING SURVEY INFORMATION

TABLE 1

JMN/Cleveland Container Industrial Landfill

Cleveland County, NC

BLE Project Number J99-1307-04

Piezometers & Ground TOC
Monitoring Wells Elevation Elevation Northing Easting
MW-1 773.99 777.14 536,817.75 | 1,252,569.79
MW-1A 777.28 780.33 536,906.57 | 1,252,420.17
MW-2 606.15 607.76 - ---
MW-3 605.96 607.75 - -
MW-4 630.13 632.83 535,688.76 | 1,253,452.56
MW-5 622.45 625.32 535,058.12 | 1,253,423.02
MW-6 636.27 639.29 534,699.46 | 1,252,992.43
MW-7 657.19 660.09 535,037.64 | 1,252,499.85
MW-8 736.21 739.39 536,063.99 | 1,252,455.73
PZ-1ab 677.48 680.14 536,687.28 | 1,253,386.60
PZ-1c 677.83 679.54 536,676.06 | 1,253,403.35
PZ-2ab 648.93 651.37 536,000.89 | 1,254,116.97
PZ-3 669.21 670.53 535,778.21 1,253,829.19
PZ-4ab 617.68 620.13 535,180.88 | 1,254,292.47
PZ-4c 618.15 619.48 535,186.18 | 1,254,289.67
PZ-5ab 646.50 648.44 535,384.12 | 1,253,774.27
. PZ-6b 630.01 632.79 535,681.47 | 1,253,453.90
PZ-7b 656.96 659.86 534,990.11 1,252,474.33
NOTES:

1. Measurements are in feet; elevations are relative to mean sea level

2. TOC = Top of Casing

3. Surveying was performed by Wright & Fields (RLS) of Troy, NC
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TABLE 2

PIEZOMETER CONSTRUCTION DETAILS
JMN/Cleveland Container Industrial Landfill
Cleveland County, NC
BLE Project Number J99-1307-04

Piezometers & Ground| TOC Auger Auger Bedrock Drilling Screened Screened

Monitoring Wells Elev. Elev. Refusal Depth | Refusal Elev. Depth Interval Depth Interval Elvation
MW-1 773.99 | 777.14 | Info Not Available - * - 39.0 - 540 735.0 - 720.0
MW-1A 777.28 | 780.33 Not Reported - - 35.0 - 50.0 7423 - 7273
MW-2 606.15 | 607.76 | Info Not Available i o 4.0 - 19.0 602.2 - 587.2
MW-3 605.96 | 607.75 | Info Not Available - — 5.0 - 150 601.0 - 591.0
MW-4 630.13 | 632.83 Not Reported - o 4.5 - 145 625.6 - 615.6
MW-5 622.45 | 625.32 Not Reported - - 6.0 -21.0 616.5 - 601.5
MW-6 636.27 | 639.29 Not Reported — — 12.0 - 27.0 624.3 - 609.3
MW-7 657.19 | 660.09 Not Reported - . 13.0 - 280 644.2 - 629.2
MW-8 736.21 | 739.39 Not Reported - o 35.0 - 50.0 701.2 - 686.2
PZ-1ab 677.48 | 680.14 17.5 660.0 == 122 -17.2 665.3 - 660.3
PZ-1c 677.83 | 679.54 29.0 648.8 29.0 - 455 29.0 - 455 648.8 - 632.3
PZ-2ab 648.93 | 651.37 39.0 609.9 - 28.7 - 387 620.2 - 610.2
PZ-3 669.21 | 670.53 45.5 623.7 - 33.2 - 432 636.0 - 626.0
PZ-4ab 617.68 | 620.13 25.5 592.2 - 152 - 252 602.5 - 592.5
PZ-4c 618.15 | 619.48 30.0 588.2 30.0 - 50.0 30.0 - 50.0 588.2 - 568.2
PZ-Sab 646.50 | 648.44 38.0 608.5 - 27.7 - 371 618.8 - 608.8
PZ-6b 630.01 | 632.79 30.0 600.0 - 24.7 - 29.7 605.3 - 600.3
PZ-Tb 656.96 | 659.86 52.0 605.0 — 41.7 - 517 6153 - 605.3
NOTES:

1. Measurements are in feet; elevations are relative to mean sea level

2. TOC = Top of Casing

3. Surveying was performed by Wright & Fields (RLS) of Troy, NC

4. PZ-1c and PZ-4c are open bedrock piezometers with no well screen.
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TABLE 5

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

JMN/Cleveland Container Industrial Landfill

Cleveland County, NC
BLE Project Number J99-1307-04

Well Method Data Type Aquifer K(ft/min) K(cm/sec) K(ft/day)
Unit
PZ-1c Bouwer-Rice | Falling Head Bedrock 1.5E-03 7.6E-04 2.1E+00
PZ-2ab Bouwer-Rice | Rising Head Saprolite 5.9E-04 3.0E-04 8.4E-01
PZ-4ab Bouwer-Rice | Rising Head Saprolite 1.1E-03 5.5E-04 1.5E+00
PZ-4c Bouwer-Rice | Falling Head Bedrock 1.4E-03 7.0E-04 2.0E+00
PZ-7b Bouwer-Rice | Falling Head Saprolite 7.4E-05 3.8E-05 1.1E-01
Saproilite Only | Maximum Hydraulic Conductivity 1.1E-03 5.5E-04 1.5E+00
Median Hydraulic Conductivity 5.9E-04 3.0E-04 8.4E-01
Mean Hydraulic Conductivity 5.8E-04 2.9E-04 8.3E-01
Geometric Mean Hydraulic Conductivity 3.6E-04 1.8E-04 5.2E-01
Minimum Hydraulic Conductivity 7.4E-05 3.8E-05 1.1E-01
Rock Only |Maximum Hydraulic Conductivity 1.5E-03 7.6E-04 2.1E+00
Mean Hydraulic Conductivity 1.4E-03 7.3E-04 2.1E+00
Minimum Hydraulic Conductivity 1.4E-03 7.0E-04 2.0E+00
Both Units |Maximum Hydraulic Conductivity 1.5E-03 7.6E-04 2.1E+00
Median Hydraulic Conductivity 1.1E-03 5.5E-04 1.5E+00
Mean Hydraulic Conductivity  9.2E-04 4.7E-04 1.3E+00
Geometric Mean Hydraulic Conductivity 6.3E-04 3.2E-04 9.0E-01
Minimum Hydraulic Conductivity 7.4E-05 3.8E-05 1.1E-01
NOTES:

K = Hydraulic Conductivity
The data was reduced and the hydraulic conductivities calculated using SuperSlug Version 3.0.
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. TABLE 6

INTERSTITIAL GROUND-WATER FLOW VELOCITY CALCULATIONS
JMN/Cleveland Container Industrial Landfill
Cleveland County, NC
BLE Project Number J99-1307-04

Hydraulic Hydraulic Effective Ground-Water
Geologic Conductivity (K) Gradient (i) Porosity (n) Velocity (V)
Unit (feet per day) (unitless) (unitless) (feet per day)

Saprolite (high velocity) 1.5 0.11 1 0.19 . 0.88
Saprolite (mean velocity) 0.83 0.071 0.25 0.24
Saprolite (low velocity) 0.11 0.035 0.30 0.012
Rock (high velocity) 21 0.11 i 0.05 4.6

Rock (mean velocity) 2.1 0.071 0.075 2.0

Rock (low velocity) 2.0 0.035 0.10 0.69
Both Units (high velocity) 2.1 0.11 0.05 3 4.6

Both Units (mean velocity) 13 0.071 ‘ 0.18 0.54
Both Units (low velocity) 0.11 0.035 0.30 0.012

. Notes:

1. Hydraulic conductivity values are from slug test data (Table 5).
2. The flow calculations for "Both Units" combines the hydraulic properties of the different
units and represents a range of flow velocities across the site.
3. Hydraulic gradient information is from the February 14, 2000 Water Table Contour Map (Figure 7).
4. The high velocity hydraulic gradient is from the northern area near MW-1 and PZ-1ab/PZ-1c¢
(maximum calculated hydraulic gradient of 0.11).
5. The low velocity hydraulic gradient in from the southern area near MW-4 and MW-5
(minimum calculated hydraulic gradient of 0.035).
6. Effective porosity is estimated from specific yield as described by Fetter (1988) and
Kruseman and deRidder (1989).

Table 6 Prepared by: MSP
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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 3-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 size designate bits that obtain rock cores 1-7/8 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 C).
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I FIELD LOGS OF SOIL TEST BORINGS




TEST BORING REPORT

BORING NO. PZ-/g 4 |

PROJECT: Cleveland Container LF - Shelby, NC

CLIENT:  HHNT BLEJOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1of J
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER  BARREL |DATESTART: 12/2/G¢
COMP CASING HOLE |TYPE lesp | SS == |pATEFNISH: 2/2/994
SIZE grt | 2° = |pRER:  §.Gonser |
HAMMER WT XXX 140 Ib XXX |PREPARED BY: msp
HAMMER FALL XXX 30" XXX
DEPTH CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS | NUMBER USsCcs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" .
Top<e: | Q'F’
N \ o
= |}
3 « - > il
3 S-1 NL/CL Fitp~ /ecl &f marst SL Mie, "
]
S K. 94, g €e¢ Ay -lefiduum b
Z “ v sl B M ¢ ¢
g9 S-2 M v. S$7i ~jr-7 ¢ ({. %, sl aes L
é l‘[ - \ ) -
sli. mee. F = 5.,(? <IeT =
7 ' ¢
lo 703
: 3
%
5 & +
- a Do e Mo i<
10 [ - -
-~ _ .
w | -
- ’\ - -
L -
3 ) A — |71 .
2 S-5 Say lp6se brsen ~~ Aot MBS -
15 2 - -1 -
Fared - ~ 2.2
56 i e= 7.5’ —
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 TOPSAND= 2.3 "
1120 FIRM 58 FIRM UD  UNDISTURBED TUBE |TOPBENT.= 7, 3¢
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN= (2 7 1(7.2
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH= £/
51+ VERY DENSE 31-50 HARD B BAG ENDCAP= 6,3 *
51+ VERY HARD NR  NORECOVERY WELLTD= (7.5
Bt = [ bag




TEST BORING REPORT BORING NO.P2- |
PROJECT: Cleveland Container LF - Shelby, NC
CLIENT:  HHNT BLE JOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1of F
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL |DATESTART: {2 /2 74:-
COMP CASING HOLE |TYPE HSh Ss ~— |patErNsH: 12/9/4
size oD 8% | 2" ~  IDRILLER: 5. G ower
HAMMER WT XXX 1401b XXX |PREPAREDBY: M §P
HAMMER FALL XXX 30" XXX
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" aa
S-1 i 3
Seme ar Pe-ls b )
S-2
5 - -
S-3 3 , i =
1:D -
- - -
¢S
S-4 i ~+
10 _ -
) v
- z -
| 5
S-5 )
15 - \1/ -
hc‘ J . { {
_hed doiliny -
Coepend S N
/3t Pk 5&*\0‘@4’ as brow ' )
[ == ~
20 — $6 PR Poick Sk, me, 5! F-C SA D
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 TOP SAND =
1120 FIRM 5-8 FIRM UD  UNDISTURBED TUBE  |TOPBENT.=
21-30 VERY FIRM 915 STIFF G GRAB SCREEN =
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH =
st+ VERY DENSE 31-50 HARD B BAG END CAP =
51+ VERY HARD NR  NO RECOVERY WELL TD =




TEST BORING REPORT

BORING NO. pz-/ .

Cleveland Container LF - Shelby, NC J99-1307-04|PAGE 2 OF 3
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS | NUMBER USscs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" 4
d
N
) bre Mmaoic b 2 :
’ 5 e AU 3 P}
8 S-7 . . - )
25 (3 M _ V. AMce, Si l'~M$A'~D —\-!(\
[ e L.¢ f)
) BN
S ¥y
o
4 54
- ’ i
V. h‘-lJ e 28 ‘
So/e ;
- S-8 ’
30 : AL €& 29
"Set FN PUC casing W/
i 5 row“'
S-9 )
35 _
S-10 )
40 -
S-11 )
45 -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID - WELL MATERIALS
04 VERY LOOSE 02 VERY SOFT Sss SPLIT SPOON SAND =
5-10 LOOSE 34 SOFT HP  HYDROPUNCH
11-20 FIRM 58 FIRM UD  UNDISTURBED TUBE |BENTONITE=
21-30 VERY FIRM 915 STIFF G GRAB : s
31-50 DENSE 16-30 VERY STIFF c COMPOSITE . -|lerout=
51+ VERY DENSE 31-50 HARD B BAG WELLO.D.=
51+ VERY HARD NR  NORECOVERY .. |WELL TYPE =

2q!(




CORE BORING REPORT BORINGNO. P2- /¢
PROJECT: Cleveland Container LF - Shelby, NC

CLIENT: HHNT BLEJOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. Z of S
EQUIPMENT USED: ___ CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: ORIENTATION CORE BARREL ELEVATION:
DATE | HRSAFT | WATER | BOT.OF BOT.OF | A |VERTICAL TYPE AN DATESTART:
COMP CASING HOLE HORIZONTAL TYPE DATEFINISH: 2 G
INCLINED Bit (ft) DRILLER: _EiiL_
BEARING Barel () PREPARED BY:  pq 5P
ANG. FROM VERT. __ |Total ()
DEPTH DRILL | CORENO. | SAMPLE | RECOVERY
IN RATE DEPTH | NUMBER RQD FIELD CLASSIFICATION AND REMARKS WELL
FEET MINFT | RANGE T %
w
i sl -
~
- § i
29.0
V. herd , Slg htly weathered, bleek
- 30 R‘ I IIS {80 (10|~ and uL{{-e} Med ivmm ara:a-cJJQuw'bj -

fe Usorr, Yistite, GA€1SS, with :
Rerizoadent’ 4o SAA((:»—- étpp."j Foliak
- \ond  tmod e/c‘."—c() closzty SI&MJ/ B
R-2 |46 |az oo |- Shallow J:pping Fresdures -

" v, harA) fresh, white, red - ¢ orrse

- 3[&.?&*: J/ ‘iwf; Y N[M/ garﬂ-e*

haf

-3¢ L MAL0NUTE ) wirh shallow SUbg 1 D] -
SD ledid™ ;g d psd. ¢ lose 4o widely '2
. -\ ng, S/\hup... ALPF‘:M ‘PW} / l .
V. s o Tresh
- wﬁ'_:)e/ sLghrty ‘*'ﬂ“-“"eé,"*f blatk a~d ¥
Mmedin N o
R.S 5.0 | o0 g0l £ (J / Uty 3[;.,.:4-&-.(] iw‘f‘b Y -
Sper, diotie t G NEISS » ,ﬁ
oo Wik gLl 2 Garere s -
Shellon, éip?\‘w\" Fo Liatom) and
I _ Close ta MId e sade (7 closel, < M&J -
Shallow sely <P /
i ot 3 Frestures, i
R-ﬁ} 50| o0 68 | oS &60\:{ V -
- 45 - | -
: 4S.5
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 DFFICULTLY THIN 2 SHALLOW OR LOW ANGLE (5-35) CLOSE 212" V. SLIGHT
MOD. HARD - SCRATCHES EASLY MEDIUM 12n36" MODERATELY DIPPING (35-55) MOD CLOSE 124367 SLIGHT
SOFT -GROVES THICK 36"-120" STEEP OR HIGH ANGLE (55-85) WIDE 36"-120" MODERATE
V. SOFT -CARVES V. THICK >120° 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 =




TEST BORING REPORT BORING NO. P2-2a
PROJECT: Cleveland Container LF - Shelby, NC
CLIENT:  HHNT BLEJOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1of Z_
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL |DATESTART: (2 4
COMP CASING HOLE [TYPE rFSA < ¢ ~—— IDATEFINISH: |2
SIZE ID/GED Bl L — |pruier: £ c ooy
HAMMER WT XXX 140 1b XXX |PREPAREDBY: 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" S
Tep Sovi
3 -
3 S-1 c L Firm Browwn~s Mmois?t -, <c!7 _
3 5 ¢ Céﬁy—ffs""““"
~ i
. A <
I 52 |y [ FHFF e ot e < ¥ -
5 2 L Froeo » SILT _
b T Riem browe~s maist V. Ml
& §-3 Sm |- e Ly 3 ; F S AAD % -
2 3
. t (V) B
5 Yol -
4 sS4 Sm af o~ beee 2 <
10 ~7 e
E5-A - * -
bl A
ke paoist V.Acc
; - Eirm Glay / ki -
S-5 .
15 < Sh st F-m SAND _
- - _
e .
s e bBlowa peoisT Ve RiE _
k] S-6 q N
20 q f /H S ¢ F — & g. ﬁ' Tad D _
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 SAND= 2.7,
11-20 FIRM 5-8 FIRM UD  UNDISTURBEDTUBE |TOPBENT.=O. ..
2130 VERY FIRM 9-15 STIFF G GRAB SCREEN= 28,7-7 8,9
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH = ()
51+ VERY DENSE 31-50 HARD B BAG ENDCAP= ©,%
S1+ VERY HARD NR  NO RECOVERY WELLTD= 34, ©




TEST BORING REPORT BORING NO. P 2-2ab
Cleveland Container LF - Shelby, NC ) J99-1307-04|paGE 2 OF 2.
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
— — — ¥
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g S-7 S Firrn gre / L /"C,, AAD Y
25 11 - Ve me ¢, Fem sAn
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30 5 V. mic g Fem S AAD —
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R
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r o | E grlihin e
3 I s) Frm SAD -
=t bk fkite |
Pwk Sa e C. M S A |~
o v be. 50 Fo -
7 E
55777 s10 |PpwR ’
L4 [
40 - - fR=340
S-11 )
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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
1120 FIRM 5-8 FIRM UD  UNDISTURBED TUBE  [BENTONITE =
2130 VERY FIRM 915 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF c COMPOSITE GROUT =
s1+ VERY DENSE 31-50 HARD B BAG WELLO.D.= 2"*
51+ VERY HARD NR  NORECOVERY |WELLTYPE= P V'€




TEST BORING REPORT BORINGNO. p2-3
PROJECT: Cleveland Container LF - Shelby, NC
CLIENT:  HHNT BLEJOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1 of 2
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL |DATESTART: \1[b[4
COMP CASING | HOLE [TYPE NSA | sc —  |patermise: 12 Jb[ G4
SIZE DI Crr| =T —  |pruiEr:  F Cox |
HAMMER WT XXX 140 1b XXX |PREPARED BY: & <P
HAMMER FALL XXX 30" XXX
CASING | SAMPLER | SAMPLE
BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
PER FT PER 6" ) 1
L JopSeil
% S-1 57“\ ff ﬂ?J’ Br M-O‘;('}' Mic, F. SC/y
7 ML |- "oty /T - 1erdannm -
t T Fiim brecwr~ st MmoistT  V.mic, -
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z cly s [F-m 5AAD _
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p s s4 | M [ ag & beve ()'20 N
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] — 2 <l
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=  Jpose  greplbro=r M7 ]
£ | 85 |gm °
s 5;: E-m TAAD _
s B . .
2 56 | gm Fiom asabo
(A _ -
DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL DESCRIPTION
VERY LOOSE 02 VERY SOFT SS  SPLIT SPOON STICKUP =
LOOSE 34 SOFT HP  HYDROPUNCH TOP SAND =
FIRM 58 FIRM UD  UNDISTURBED TUBE  |TOP BENT. =
VERY FIRM 9-15 STIFF G  GRAB SCREEN= 33,2-<3,2
DENSE 1630 VERY STIFF C  COMPOSITE SCREEN LENGTH= { p
VERY DENSE 31-50 HARD B BAG ENDCAP= 6,3
: S1+ VERY HARD NR  NORECOVERY WELLTD =43, S




TEST BORING REPORT BORING NO. P2-3
Cleveland Container LF - Shelby, NC J99-1307-04|PAGE 2 OF &
DEPTH | CASING | SAMPLER | SAMPLE |
IN BLOWS BLOWS | NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
]
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5 S8 | $hm lo0S€  Geay/ bre 4 wh
Ky U MTe, §T Eeop SAAD
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- S-9 sm Form &f -
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g S-10 S F‘ S 4as @‘obw -
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Lk te -
- puk Samtled af  37ev 4 s rad bl ese
. * s ~- M
- MOITT Vi mie ; 43,5
Sofs P 2oL P
= S-11 \
= _ O
DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
VERY LOOSE 02 VERY SOFT ss SPLIT SPOON SAND =
LOOSE 34 SOFT HP  HYDROPUNCH
FIRM 5-8 FIRM UD  UNDISTURBED TUBE  |BENTONITE =
VERY FIRM 915 STIFF G GRAB
DENSE 16-30 VERY STIFF c COMPOSITE GROUT = "
VERY DENSE 31-50 HARD B BAG WELLOD.= 2
51+ VERY HARD NR  NORECOVERY WELLTYPE= PV C




TEST BORING REPORT BORING NO. P2-4-5\%
. PROJECT: Cleveland Container LF - Shelby, NC B
CLIENT:  HHNT BLEJOBNO. J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1 of Lf_ﬁ_l
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE HRS AFT | WATER | BOT.OF | BOT.OF CASING SAMPLER  BARREL [DATESTART: |2 459 |
COMP CASING HOLE |TYPE A A s5 - DATEFINISH: )2
SIZE /gD glatt] 20 —  |DRILLER: L Cox |
HAMMER WT XXX 140 Ib XXX  |PREPARED BY: pq § P
HAMMER FALL XXX 30" XXX
DEPTH CASING | SAMPLER | SAMPLE
N BLOWS BLOWS | NUMBER USCcs FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" 3
3} S-1 ML Rt reA« br meisd Fi S/y
37 CLy $lEeT - e sidwum
2 S-2 ] v~ red - L, sl mes? ] -
3 - My F!
s 2 sl. ely F.sdy §IT -
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i T el i
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g s5 | $M . . Fe g SAAD
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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 = ¢, 0
11-20 FIRM 5-8 FIRM UD  UNDISTURBED TUBE |TOPBENT.= @
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN= { &, 2-25.2
31-50 DENSE 16-30 VERY STIFF C COMPOSITE SCREEN LENGTH= |3
51+ VERY DENSE 31-50 HARD B BAG ENDCAP= o, 3
51+ VERY HARD NR  NORECOVERY WELLTD=2 S, S



TEST BORING REPORT BORING NO. °2- 4z b
Cleveland Container LF - Shelby, NC J99-1307-04|PAGE 2 OF &~
DEPTH CASING SAMPLER SAMPLE '
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
] a1 -
o
- g‘ -
N ; * -
sofe ™ -Pwo® s.a,upkl a¢ brow~ [wbite -1 -
s - ST PR | et s5: E- M SAAD -
, R
A R 4 g- ;
S-8 ) ]
30 _ -
S-9 i
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$-10 i
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S-11 i
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
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.= 2 &
VERY HARD NR NO RECOVERY WELL TYPE = §# Ve

25.2
25,S



TEST BORING REPORT BORING NO. P2-d ¢
PROJECT:  Cleveland Container LF - Shelby, NC
CLIENT:  HHNT BLEJOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1 of :
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE | HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER  BARREL |DATESTART: {2/ 2 /4%
COMP CASING | HOLE [TYPE SA | S5 ~—  |paTEFINISH: 12/
SIZEI St | > — __|DRILLER: r. Cox
HAMMER WT XXX 140 Ib XXX  |PREPAREDBY: Mg P
HAMMER FALL XXX 30" XXX
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" <
S-1 _ -
Same o Pz-qab
S-2 i
=] _ -
S-3 _ < W -
~ &
i} % v -
S
] ad LAl IS
S-4
19. _ -_—
S-5 i
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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 TOP SAND =
1120 FIRM 58 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 =
si+ VERY DENSE 31-50 HARD B BAG END CAP=
VERY HARD NR _ NORECOVERY WELL TD =




TEST BORING REPORT BORING NO. P2- Q¢
Cleveland Container LF - Shelby, NC J99-1307-04|PAGE 2 OF 3
DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
0 =
- > v
A
25
= - 3
- . PwiR So.mp'ecf a3 6f°'~~/ whte
sefs® S-8 PR mois* i F- M S AAD
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/q'«_g,,f e FuSa’ at ?O.O
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o et
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S-10 i
40 -
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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 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 =




CORE BORING REPORT BORINGNO. P2-4 ¢
PROJECT: Cleveland Container LF - Shelby, NC
CLIENT: HHNT BLE JOB NO. 199-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 347
EQUIPMENT USED: __ CME 550 ATV LOCATION:
. GROUND WATER -DEPTH TO: ORIENTATION CORE BARREL ELEVATION:
DATE | HRSAFT | WATER | BOT.OF BOT. OF ¥ |VERTICAL TYPE N R DATE START: |2
COMP CASING HOLE HORIZONTAL TYPE DATE FINISH:
INCLINED Bit (f) DRILLER: L CoXx
BEARING Barrel () PREPARED BY:
ANG.FROM VERT. | Total (f) y
DEPTH DRILL | CORENO.| SAMPLE | RECOVERY s | L ’{/C
IN RATE DEPTH | NUMBER RQD FIELD CLASSIFICATION AND REMARKS § |weLL
FEET MINFT | RANGE FT | % A 6.0
€ co~er )
R-1 ololo | PWwR (/\Io V4 .
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- PwR -
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R tmeod orc&cty bord tu 5°'}:+J Moeod. b .
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Qs V. ¢ (°S ‘e o l 1
g closely § p»utl
. kar:zoﬂ-k/ +o 5[_&[(”4 Sippine Y/ )
R-3 3,214 |© bivg Frechyafr
- 495 —— — — —_——— —— — = - -
$oft 4o herd, Rl seuvcre bo Slghtl, .
seeo
3 T Me .L:“*PIEJ/ b(“'k/ wki+e) a»J Blouﬂ/ -
- LA N .
g-4 |4.3|68 |34 G warte 2‘M~N‘J/ bivtite, % lef“
- »N ) -
dtp@ ‘P €|$S/« with She llog
- "y To lektomw t (L u.elogce Ho Mod -
""":lr S pozed (( c.»a ¢ loge J
o2 OTPP
5o ) She. PPty Preedurel | | Jsv,0
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 DFFICULTLY THIN 12" SHALLOW OR LOW ANGLE (5-35) CLOSE 272" V. SLIGHT
MOD. HARD «SCRATCHES EASILY MEDIUM 12"36" MODERATELY DIPPING (35-55) MOD CLOSE 12736 SLIGHT
ISOFT -GROVES THICK 36120 STEEP OR HIGH ANGLE (55-85) WIDE 36120 MODERATE
V. SOFT -CARVES V. THCK >120" 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 =
Degpth to bit END CAP = 'TOP BENT. =
Run WELL TD = BOT. CASING =




TEST BORING REPORT BORING NO. P2-Sa b
PROJECT: Cleveland Container LF - Shelby, NC
CLIENT:  HHNT BLE JOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1of 2
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE [ELEVATION:
DATE HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER BARREL |DATESTART: |2
COMP CASING HOLE |TYPE H<H S == |DATEFINISH: | 2
sizE @D v | 2 = |prutER: £ cox
HAMMER WT XXX 1401 XXX |PREPAREDBY: M §P
HAMMER FALL XXX 30" XXX
DEPTH | CASING | SAMPLER | SAMPLE
IN BLOWS BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" ™
1‘ i . ] - -~ i
7 s1 |me-ed v sHff pd-br moist sl mic, ]
(o Fisdy cly §1eT—ev-doum
whit
5@ S 5M - Lirm bra-ulv/‘;/‘ur//' MmOTIYT VoA, _
5 -~ _ s/ F-mSha) _
5
t 5-3 SM - looye of « bove ?‘7 -
) INY
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[ S-4 SA Firne &5 e bout - l<
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> sm & ¢
- . e -
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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 SAND = 26,0
1120 FIRM 5-8 FIRM UD  UNDISTURBED TUBE |TOPBENT.= O
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN= 27, 7-37.7
31-50 DENSE 16-30 VERY STIFF C COMPOSITE SCREEN LENGTH={ O
51+ VERY DENSE 31-50 HARD B BAG ' END CAP= £-3
51+ VERY HARD NR  NORECOVERY WELLTD=_ 7 8.0




TEST BORING REPORT BORING NO. P Z-Sa}
Cleveland Container LF - Shelby, NC J99-1307-04|PAGE 2 OF 2Z2-
DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
) ?
P
: ?
8 -~
g s7 |sm | Firm &3 abeve N
25 /6 _ -
- 26.¢c
———— et FE— [ S— ——— ——— U e —— — -
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/3 S-8 Sm Derse ﬁ fﬁy/ o.»A, te M -
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2 26 - yemic 50 FPom SAAD -
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L5 oy | puR | PR Sampled @) gmpfkite -
35 — - Mo+ VvV, Mic s; ©—-m 5/?/!40 -] -
—_ 27"
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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
3150 DENSE 16-30 VERY STIFF c COMPOSITE GROUT =
51+ VERY DENSE 31.50 HARD B BAG WELLO.D.- 2 “
51+ VERY HARD NR  NORECOVERY WELLTYPE= £ V¢




TEST BORING REPORT BORINGNO. PZ-¢ 4
. PROJECT:  Cleveland Container LF - Shelby, NC
CLIENT:  HHNT BLEJOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1of 2.
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE |ELEVATION:
DATE HRSAFT | WATER | BOT.OF | BOT.OF CASING SAMPLER  BARREL |DATESTART: oo
comp CASING | HOLE [TYPE MR | SC = |pATEFNISH: _ \ o
SIZE ID/gD gl | 2* —  |DRILLER: € e
HAMMER WT XXX 140 b XXX |PREPAREDBY: 4 ¢/
HAMMER FALL XXX 30" XXX
DEPTH | CASING | SAMPLER | SAMPLE _ P2-6 b
IN BLOWS BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PERFT | PER6" 9

r"! ?0"1.
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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 TOPSAND= 2.4,
11-20 FIRM 5-8 FIRM UD  UNDISTURBEDTUBE |TOPBENT.= 14,0
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN= 29772}
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH= {9
51+ VERY DENSE 31-50 HARD B BAG ENDCAP= 0,3
51+ VERY HARD NR _ NORECOVERY WELLTD= 0.0




TEST BORING REPORT BORING No. P2-£ b
Cleveland Container LF - Shelby, NC J99-1307-04|PAGE 2 OF 2
DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
) E
#
25 >( _ = 24,7
w|i—
. N
z —
- -
50/0.58T g - as abeve =
= ss | Pw =
5 - A5
- Auﬁf'f fefus.! 30.0'
S-9 )
35 -
S-10 i
40 _
S-11 )
45 -
BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
0-4 VERY LOOSE 0-2 VERY SOFT SS SPLIT SPOON SAND = Z, S ‘3‘7 s
5-10 LOOSE 34 SOFT HP HYDROPUNCH ,
11-20 FIRM 5-8 FIRM uUD UNDISTURBED TUBE BENTONITE= |{ O
21-30 VERY FIRM 9-15 STIFF G GRAB
31-50 DENSE 16-30 VERY STIFF C COMPOSITE GROUT = }’ (2 " y
51+ VERY DENSE 31-50 HARD B BAG WELLO.D. = 2
51+ VERY HARD NR  NORECOVERY WELLTYPE= PVC




TEST BORING REPORT BORINGNO. p2-7 b
PROJECT:  Cleveland Container LF - Shelby, NC
CLIENT:  HHNT . BLEJOBNO.  J99-1307-04
CONTRACTOR: Superior Drilling, Inc. PAGE NO. 1 of !
EQUIPMENT USED: CME 550 ATV LOCATION:
GROUND WATER DEPTH TO: CORE  |ELEVATION:
DATE HRSAFT | WATER | BOT.OF | BOT.OF CASING _SAMPLER _ BARREL |DATESTART: {[/e /oo
CcoMP CASING | HOLE |[TYPE e A S¢ —  |paternise: /1d Jeo
SIZE ID/OD 8% ,nl| 2%p| — DRILLER: . (o%
HAMMER WT XXX 140 1b XXX __ |PREPAREDBY: pag P
HAMMER FALL XXX 30" XXX
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6" s
o Yop voif . ‘
G
Sof+t 4o (i ean reJ 6/,;/!»057‘*
X ML L <l fed, iy -
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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 TOP SAND = 4-0
11-20 FIRM 5.8 FIRM UD  UNDISTURBED TUBE |TOP BENT.= 3O
21-30 VERY FIRM 9-15 STIFF G GRAB SCREEN= G, 7~ 51.7
31-50 DENSE 16-30 VERY STIFF c COMPOSITE SCREEN LENGTH= { O
S1+ VERY DENSE 31-50 HARD B BAG ENDCAP= ©, 5
51+ VERY HARD NR  NORECOVERY WELLTD= S2.0




TEST BORING REPORT BORINGNO. P2-76
. Cleveland Container LF - Shelby, NC 399-1307-04lpacE 2 _oF P
DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS NUMBER USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
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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 =

Jep

|42



, TEST BORING REPORT BORINGNO. PZ-75
. Cleveland Container LF - Shelby, NC J99-1307-04[pAGE 3 OF 3
DEPTH | CASING | SAMPLER | SAMPLE
N BLOWS | BLOWS | NUMBER | USCS FIELD CLASSIFICATION AND REMARKS WELL
FEET PER FT PER 6"
‘
- wl— .
n ——
_ B .
90,/7, - PV’Z Cé,\’(ggl e 6{ et M ITh - _
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S0 - PR Y NP~ s: E-m~SAD g
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BLOWS/FT DENSITY BLOWS/FT CONSISTANCY SAMPLE ID WELL MATERIALS
04 VERY LOOSE 0-2 VERY SOFT Ss SPLIT SPOON SAND=_£. 4, o
5-10 LOOSE 34 SOFT HP  HYDROPUNCH
1120 FIRM 5-8 FIRM UD  UNDISTURBEDTUBE |BENTONITE= (& '
. 21-30 VERY FIRM 9.15 STIFF G GRAB
3150 DENSE 16-30 VERY STIFF C  COMPOSITE GrouT= Y€JS
51+ VERY DENSE 31.50 HARD B BAG WELLOD.="2 "'
51+ VERY HARD NR  NORECOVERY WELLTYPE= P Ve
[ 2 /5 &

& Ar O e s
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. APPENDIX C
SOIL TEST BORING/ROCK CORING RECORDS AND PIEZOMETER DIAGRAMS
Piezometer Construction and Nomenclature

Piezometer identification numbers were designated with the letters “a,” “b,” or “c” depending on
the location of the screened interval in the piezometer. Piezometers with a screened interval which
brackets the water table and is above the depth of auger refusal, were designated with the letter
“a.” Piezometers with a screened interval at the depth of auger refusal (top of bedrock surface)
and below the water table were designated with the letter “b.” In cases where the water table was
near the depth of auger refusal, the piezometer identification number was designated using “ab.”
Bedrock piezometers were designated with the letter “c”. Piezometers that are dry do not have a
letter designation.

A typical schematic diagram of piezometer construction and nomenclature is shown below.

Piezometer Nomenclature




KEY TO SOIL CLASSIFICATIONS AND CONSISTENCY DESCRIPTIONS

BUNNELL-LAMMONS ENGINEERING, INC.
GREENVILLE, SOUTH CAROLINA

Penetration Resistance* Relative Particle Size Identification
Blows per Foot Density Boulder: Greater than 300 mm
SANDS Cobble: 75 to 300 mm
Gravel:
Oto4 Very Loose Coarse - 19 to 75 mm
5to 10 quse Fine -4.75t0 19 mm
11 to 20 Flrm Sand:
2110 30 Very Firm Coarse - 210 4.75 mm
311050 Dense Medium - 0.425 to 2 mm
over 50 Very Dense Fine --0.075 to 0.425 mm
Siit & Clay: Less than 0.075 mm
Penetration Resistance* Consistency
Blows per Foot
SILTS and CLAYS
0to2 Very Soft
3to4 Soft
5t08 Firm
9t015 Stiff
16 to 30 Very Stiff
31t050 Hard
over 50 Very Hard

*ASTM D 1586

KEY TO DRILLING SYMBOLS

m Split Spoon Sample —_g Groundwater Table at Time of Drilling
l Undisturbed Sample —L Groundwater Table 24 Hours after Completion of Drilling
KEY TO SOIL CLASSIFICATIONS KEY TO PIEZOMETER DESCRIPTIONS

AR ’/.'-i

7 Clayey Sand

Iy

Topsoil
Bentonite

RN

/ Low Plasticity Silty Clay
,///% High Plasticity Silty Clay

Low Plasticity Siit

Silty Sand

Filter pack, Sand

Partially Weathered Rock
Well Screen

Bedrock, Gneiss

High Plasticity Clayey Silt AN




DETAILS

J99-1307-04
CAVING> T

677.48
MSP

MONITOR WELL INSTALLATION

15.92

DATE START: 12-2-99 END: _12-2-99

PROJECT NO.:
ELEVATION:
LOGGED BY:

Yy

e

Sheet 1 of 1

PIEZOMETER NO. PZ-1ab

Bentonite seal, 7.3 to 9.3 feet
Filter pack, sand 8.3 to 17.5
feet

.010-inch slotted Schedule 40
PVC well screen, 12.2 to 17.2
Total well depth, 17.5 feet

Bentonite seal, 0 to 1 foot
Soil backfill, 1 to 7.3 feet

AFTER 24 HOURS:

dry

PIEZOMETER NO. PZ-1ab

AV

CME 550 ATV Hollow stem auger

[ 1 " 1 [ T ¢ v T T [ v T T v " T ) v [ " T U [ ' [ T 1 0 [ T ' g 1
'

Cleveland Container Landfill
Superior Drilling, Inc., S. Gower

HHNT
Shelby, North Carolina

DEPTH TO - WATER> INITIAL:

DRILLING METHOD:

PROJECT:
CLIENT:
LOCATION:
DRILLER:
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12-7-99

J99-1307-04

677.83
MSsP

17.91

DATE START: _12-2-99 END:

ELEVATION:

PROJECT NO.:
LOGGED BY:

A 4

AFTER 24 HOURS:

PIEZOMETER NO. PZ-1c

AVA

CME 550 ATV Hollow stem auger

Superior Drilling, Inc., S. Gower/F. Cox

Cleveland Container Landfill

HHNT
Shelby, North Carolina

DEPTH TO - WATER> INITIAL:

DRILLING METHOD:

PROJECT:
CLIENT:
LOCATION:
DRILLER:

CAVING> T
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PIEZOMETER NO. PZ-1c

J99-1307-04

PROJECT NO.:

Cleveland Container Landfill
HHNT

PROJECT:
CLIENT:

DATE START: 12-2-99 END: 12-7-99

677.83
MSsP

ELEVATION:

Shelby, North Carolina

LOCATION:
DRILLER:

LOGGED BY:

Superior Drilling, Inc., S. Gowetr/F. Cox

CME 550 ATV Hollow stem auger

DRILLING METHOD:

CAVING> 3T

17.91

\ 4

AFTER 24 HOURS:

VA

DEPTH TO - WATER> INITIAL:

MONITOR WELL INSTALLATION
DETAILS

PIEZOMETER NO. PZ-1c
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PIEZOMETER NO. PZ-2ab

J99-1307-04
12-3-99 END:

PROJECT NO.:

Cleveland Container Landfill
HHNT

PROJECT:
CLIENT:

12-3-99

648.93
MSP

DATE START:
ELEVATION:
LOGGED BY:

CME 550 ATV Hollow stem auger

CAVING> 3

AFTER 24 HOURS: ¥ 29.96

35

\VA

Superior Drilling, Inc., F. Cox

Shelby, North Carolina

DRILLING METHOD:

LOCATION:
DRILLER:

DEPTH TO - WATER> INITIAL:

MONITOR WELL INSTALLATION
DETAILS

Bentonite seal, 0 to 27 feet

Filter pack, sand 27 to 39 feet

.010-inch slotted Schedule 40

PVC well screen, 28.7 to 38.7
Sheet 1 of 2

feet

Pipe cap
PIEZOMETER NO. PZ-2ab

— _______..__._,___, [T

70 90

50

40

30

BLOWS/FOOT
20

5 10

STANDARD PENETRATION RESULTS
2

0 T t ' v v

| \ [ [ ' ) | " T I ¥ d

SITJNVS

SOl
TYP!

R ERYR

BLE.
BUNNELL-LAMMONS

ENGINEERING, INC.
CONSULTANTS

GEeOTECHNICALAND ENVIRONMENTAL

DESCRIPTION

S

micaceous, clayey, fine

sandy SILT
micaceous, clayey, silty,

Firm, brown, moist, very
fine SAND

Firm, brown, moist, fine
sandy, silty CLAY -

(residuum)
moist, very micaceous,

Stiff, brown, moist,
Firm, gray and white,

L 6-inches of TOPSOIL

silty, fine to medium SAND

micaceous, silty, fine to
Firm and loose, gray, biack |-
and white, moist, very

Firm, brown, moist, very
medium SAND

micaceous, silty, fine to

medium SAND

PARTIALLY WEATHERED
ROCK which sampled as

ELEVATION/
DEPTH (FT)

M2
-6
8
—10
- 12

- 16

- 18
—20
- 22

- 36
- 38

6451 4
640

635-1 14

630

6251 24

615+ 34

00/




PIEZOMETER NO. PZ-2ab

J99-1307-04

PROJECT NO.:

Cleveland Container Landfill

PROJECT:
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CME 550 ATV Hollow stem auger

DRILLING METHOD:

CAVING> T

29.96

A\ 4

AFTER 24 HOURS:

35

AV

DEPTH TO - WATER> INITIAL:

MONITOR WELL INSTALLATION
DETAILS

Total well depth, 39 feet

Sheet 2 of 2

PIEZOMETER NO. PZ-2ab

70 90

BLOWS/FOOT
5 10 20 30 40 50

STANDARD PENETRATION RESULTS
2

'

EERETLE]

SOl
TYP

EBLLE.

BUNNELL-LAMMONS
ENGINEERING, INC.

GEeOTECHNICALAND ENVIRONMENTAL

DESCRIPTION

|

ery micaceous, silty, fine
o medium SAND

k

Auger refusal at 39 feet.
No ground water

encountered at time of

ELEVATION/
DEPTH (FT)

- 42

- 46

- 48

—50

- 52

—60

I 62

- 66

- 68

—-70
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PIEZOMETER NO. PZ-3

J99-1307-04

PROJECT NO.:

Cleveland Container Landfill

PROJECT:
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CAVING>

dry

A 4

AFTER 24 HOURS:

dry

VA

CME 550 ATV Hollow stem auger

DRILLING METHOD:

DEPTH TO - WATER> INITIAL:

EBLLE.

BUNNELL-LAMMONS

ENGINEERING, INC.

GEOTECHMCALAND ENVIRONMENTAL
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PIEZOMETER NO. PZ-3

J99-1307-04
12-6-99 END:

PROJECT NO.:

Cleveland Container Landfill
HHNT

PROJECT:
CLIENT:

12-6-99

DATE START:
ELEVATION:

669.21
MsP

Shelby, North Carolina

LOCATION:
DRILLER:

LOGGED BY:

Superior Drilling, Inc., F. Cox

CME 550 ATV Hollow stem auger

DRILLING METHOD:

IBLE..
BUNNELL-LAMMONS

ENGINEERING, INC.

GEOTECHNMCAL ANDENVIRONMENTAL
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12-6-99

J99-1307-04
12-6-99 END:

617.68

MSP

CAVING> T

16.49

A 4

DATE START:

PROJECT NO.:
ELEVATION:
LOGGED BY:

AFTER 24 HOURS:

18

PIEZOMETER NO. PZ-4ab

AV

CME 550 ATV Hollow stem auger

Cleveland Container Landfill
Superior Drilling, Inc., F. Cox

HHNT
Shelby, North Carolina

DEPTH TO - WATER> INITIAL:

DRILLING METHOD:

PROJECT:
CLIENT:
LOCATION:
DRILLER:

IBL.E..
CONSULTANTS

BUNNELL-LAMMONS

ENGINEERING, INC.

GEOTECHMCAL AND ENVIRONMENTAL
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PIEZOMETER NO. PZ-4c

J99-1307-04

PROJECT NO.:

Cleveland Container Landfiil
HHNT

PROJECT:
CLIENT:

12-7-99

DATE START: _12-2-99 END:

ELEVATION:

618.15
MSP

Shelby, North Carolina

LOCATION:
DRILLER:

LOGGED BY:

Superior Drilling, Inc., F. Cox

CME 550 ATV Hollow stem auger

DRILLING METHOD:

CAVING>TZZ

17.16

y

AFTER 24 HOURS:

AV

DEPTH TO - WATER> INITIAL:

MONITOR WELL INSTALLATION
DETAILS
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3-inch PVC casing set to 30

|

OINSLENILIN SIS TIPS ILNSILNIIYN SIS NS TINE

i

BBLE..
BUNNELL-LAMMONS
ENGINEERING, INC.

GEOTECHNICALANDENVIRONMENTAL
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PIEZOMETER NO. PZ-4c

J99-1307-04

PROJECT NO.:

Cleveland Container Landfill
HHNT

PROJECT:
CLIENT:

DATE START: _12-299 END: 12-7-99

ELEVATION:

618.15
MSP

Shelby, North Carolina

LOCATION:

LOGGED BY:

Superior Drilling, Inc., F. Cox

DRILLER:

CME 550 ATV Hollow stem auger

DRILLING METHOD:

CAVING> T3

17.16

A 4

AFTER 24 HOURS:

\VA

DEPTH TO - WATER> INITIAL

BBLE.

BUNNELL-LAMMONS

ENGINEERING, INC.

GEOTECHNMCALAND ENVIRONMENTAL
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-4

12-7-99

Sheet 1 of 1

J99-1307-04
12-7-99 END:

646.50
MSP
CAVING> T

MONITOR WELL INSTALLATION
DETAILS
Bentonite seal, 0 to 26 feet
Filter pack, sand 26 to 38 feet
.010-inch slotted Schedule 40
PVC well screen, 27.7 to 37.7

feet
Pipe cap

PIEZOMETER NO. PZ-5ab

Total well depth, 38 feet

30.56

A 4
T

DATE START:
ELEVATION:

PROJECT NO.:
LOGGED BY:

1 [ 0 0 " [ 1 v I T ¥ 1 T I ' 0 0 T g g T g [ 0 T 4 0 1 T 1 T v v
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70

AFTER 24 HOURS:

BLOWS/FOOT
5 10 20 30

PIEZOMETER NO. PZ-5ab

Y

2

CME 550 ATV Hollow stem auger
36
STANDARD PENETRATION RESULTS

DEPTH TO - WATER> INITIAL
E
[
=
<

-brown,
icaceous,

fine sandy, clayey SILT -

(residuum)

Cleveland Container Landfill

HHNT
Superior Drilling, Inc., F. Cox

Shelby, North Carolina
DRILLING METHOD:

SOIL
TYPE

PROJECT:
CLIENT:
LOCATION:
DRILLER:

brown,

iity, fine to

DESCRIPTION
P4 medium SAND

silty, fine to medium SAND
micaceous, s

PARTIALLY WEATHERED

gray and white, moist, very
micaceous, silty, fine to
ROCK which sampled as

- 34 | gray and white, moist, very

medium SAND
encountered at time of

Auger refusal at 38 feet.
drilling.

Very stiff, reddish
moist, slightly m
Dense, gray and white,
moist, very micaceous,
No ground water

Firm and loose,

-2
4
- 6
8

- 26
- 28

- 38

—40

IBLE..
BUNNELL-LAMMONS
ENGINEERING, INC.
GEOTECHNICALAND ENVIRONMENTAL

ELEVATION/
DEPTH (FT)

645
640
635
625~
620
615
610
605

®

¢
§
g




PIEZOMETER NO. PZ-6b

J99-1307-04
1-11-00 END:

PROJECT NO.:

Cleveland Container Landfill
HHNT

PROJECT:
CLIENT:

1-11-00

DATE START:
ELEVATION:

630.01
msp

LOGGED BY:

CME 550 ATV Hollow stem auger

Shelby, North Carolina
Superior Drilling, Inc., F. Cox

DRILLING METHOD:

LOCATION:
DRILLER:

CAVING>TZX

3.27

A 4

AFTER 24 HOURS:

AV

DEPTH TO - WATER> INITIAL:

MONITOR WELL INSTALLATION
DETAILS

Neat cement, 0 to 14 feet

- o
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= [=] uo
< D TS
N [+] D
e hes S <
ey ) N
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3 : i3
3 @ s &
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£ 8 S0
m i cn &

Total well depth, 30 feet

Sheet 1 of 1

PIEZOMETER NO. PZ-6b

BBLE.
BUNNELL-LAMMONS
ENGINEERING, INC.

GEOTECHMCALAND ENVIRONMENTAL
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PIEZOMETER NO. PZ-7b

J99-1307-04
1-10-00 END:

PROJECT NO.:

Cleveland Container Landfill
HHNT

PROJECT:
CLIENT:

1-10-00

DATE START:

-3
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CME 550 ATV Hollow stem auger

DRILLING METHOD:

CAVING>TX

AFTER 24 HOURS: Y 2094

v

DEPTH TO - WATER> INITIAL:

MONITOR WELL INSTALLATION
DETAILS

Neat cement, 0 to 30 feet
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NN NN NN NN OO

Sheet 1 of 2

PIEZOMETER NO. PZ-7b

IBLE..
BUNNELL-LAMMONS

ENGINEERING, INC.

GeOTECHNICALAND ENVIRONMENTAL
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1-10-00

J99-1307-04
1-10-00 END:
CAVING>TZZ

656.96
MsP

20.94

A 4

DATE START:

PROJECT NO.:
ELEVATION:
LOGGED BY:

MONITOR WELL INSTALLATION
DETAILS

Filter pack, sand 40 to 52 feet

.010-inch slotted Schedule 40

PVC well screen, 41.7 to 51.7

feet
Total well depth, 52 feet

Pipe cap

AFTER 24 HOURS:

PIEZOMETER NO. PZ-7b

AVA

CME 550 ATV Hollow stem auger

Superior Drilling, Inc., F. Cox

Cleveland Container Landfill

HHNT
Shelby, North Carolina
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30

BLOWS/FOOT
20

5 10

2

STANDARD PENETRATION RESULTS

50/2"

SIATJNVYS
Jw

SO!
TYP

DEPTH TO - WATER> INITIAL:

DRILLING METHOD:

PROJECT:
CLIENT:
LOCATION:
DRILLER:

BBLE.

DESCRIPTION
PARTIALLY WEATHERED
ROCK which sampled as

brown, moist, micaceous,

No ground water
encountered at time of

silty, fine to medium SAND
drilling.

Auger refusal at 52 feet.

BUNNELL-LAMMONS
ENGINEERING, INC.

GEOTECHMCAL AND ENVIRONMENTAL

- 44

- 46
6101

- 48

—50

- 54

- 56
6001

- 58

—60

64

- 66
590

- 68

—-70

ELEVATION/

DEPTH (FT)
6151 42
605+ 52
5951 62
5851 72

(=
14
N
‘ 580
3
8
-
-
w
z
[
2
(U]

Sheet 2 of 2

PIEZOMETER NO. PZ-7b




NC DEHNR
R- ‘ DEM - GW SECTION

P.0O. BOX 29535 QUAD NO. SER. NO.
. RALEIGH, NC 27626-0535 LAT LONG -
(919) 733-3221 BASIN CODE
HEADER ENT.__ GW-1 ENT._

WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR: PITTMAN WELL BORING STATE WELL CONSTRUCTION
PERMIT NUMBER:

CLEV
DEPTH DRILLING LOG
FROM TO FORM. DESC.

DRILLER REGISTRATION #: 946
R e T P T e T T T T T T T 1 b Ty
1. WELL LOCATION: (SHOW SKETCH OF THE LOCATION BELOW)
NEAREST TOWN: EARL COUNTY:
HWY. #198
(ROAD, COMM., OR SUBDV. & LOT NO.)
2. OWNER WYLIE_LEE
ADDRESS HWY._ #198
EARL » NC 28038___
CITY OR TOWN STATE ZIP CODE

3. DATE DRILLED: 06-13-96 USE OF WELL: HOUSE

4. TOTAL DEPTH: 45'

5. CUTTINGS COLLECTED: YES NO XX

6. DOES WELL REPLACE EXISTING WELL? YES NO XX

7. STAT. WAT. LEVL. BEL.TOP OF CASING _25_
(USE "+" IF ABOVE TOP)

- YIELD (GPM): 20' METHOD OF TEST STEEL TAPE

8. TOP OF CASING IS 18" ' ABOVE LAND SURF.*
.8 . WATER ZONES (DEPTH):

11. CHLORINATION: TYPE CLOROX AMOUNT 1/2 GAL

12. CASING:

W. THICK.
DEPTH DIA OR WT/FT. MTL
FROM O TO 45 FT. 24" CONC
FROM TO FT. .
13. GROUT: .
DEPTH MATERIAL METHOD
FROM__ 0 TO 20 FT. CEMENT POURED
FROM TO FT.
14.
DEPTH DIA SLOT SIZE MTL
FROM TO FT. IN. IN.
FROM TO FT. IN. IN.
FROM TO FT. IN. IN.
15. SAND/GRAVEL PACK:
DEPTH SIZE MATERIAL
FROM 25 TO 45 FT. #6 M STONE
16. REMARKS:

LOCATION SKETCH

GO DOWN HWY. #198 FROM
EARL. HOUSE ON RT. JUST
BEFORE CROSSING BUFFALO
CREEK.

el
A’\~ T oo
-2 ¢ 'F

ENVMRA-S
& N

S LT e
el

0CT 20 1996

Sivisian o e ERuey
¥ AARTAL MANAgenruy
BOGRESYRE Resionny grrge

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

HAS BEEN PROVIDED TO THE WELL OWNER.

‘ _QQ/\M MX/\N\SPA\ R ~16-3¢

i SIGNATURE OF CONTRACTOR OR AGENT DATE



NC DEHNR
DEM - GW SECTION

R-2

P.O. BOX 29535 QUAD NO. SER. NO.
. RALEIGH, NC 27626-0535 LAT LONG .
(919) 733-3221 BASIN CODE <
HEADER ENT. GW-1 ENT.

WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR: STATE WELL CONSTRUCTION

PERMIT NUMBER:

PITTMAN WELL BORING

DRILLER REGISTRATION #: 946

— o 4 o - ___--_-.———-...___——_..._.......__..-_..._._—-—-———.————-——-.—_——_-__-.——__-____-—
B i S ittt i 2t 3 it 3t P it 2t - It ittt 2 st 2 2t 3 P 1 1]

1. WELL LOCATION: (SHOW SKETCH OF THE LOCATION BELOW)

NEAREST TOWN: GROVER COUNTY: CLEV
(ROAD, COMM., OR SUBDV. & LOT NO.) DEPTH DRILLING LOG
2. OWNER DAVID_ADAMS FROM TO FORM. DESC.
ADDRESS ___ 1237_LAVENDER_RD.
* __GROVER NC 28073___
CITY OR TOWN STATE ZIP CODE
3. DATE DRILLED: 05-27-96 USE OF WELL: HOUSE
4. TOTAL DEPTH: 60'
5. CUTTINGS COLLECTED: YES NO XX
6. DOES WELL REPLACE EXISTING WELL? YES NO XX
7. STAT. WAT. LEVL. BEL.TOP OF CASING _40__'
(USE "+" IF ABOVE TOP)
8. TOP OF CASING IS 18" ' ABOVE LAND SURF.*
. 9. YIELD (GPM): 20' METHOD OF TEST STEEL TAPE
10. WATER ZONES (DEPTH):
11. CHLORINATION: TYPE CLOROX AMOUNT 1/2 GAL -
12. CASING:
W. THICK.
DEPTH DIA OR WT/FT. MTL e e e
FROM O TO 60 FT. 24" CONC LOCATION SKETCH
FROM TO FT.
13. GROUT: - HWY. #226 S. FROM SHELBY.
| DEPTH MATERIAL METHOD 1 MILE THIS SIDE OF GROVER
; FROM O TO 20 FT. CEMENT POURED RT. ON LAVENDER RD. 1/4
| FROM TO FT. MILE ON RT. (1237 ON
| 14. MAILBOX)
l DEPTH DIA SLOT SIZE  MTL N.C. DEPT. OF
| FROM T0O FT. ! IN. IN. ENVIRONMENT, HEALTH,
| FROM TO FT. IN. IN. & NATURAL KESOURCES
? FROM TO FT. IN. IN.
15. SAND/GRAVEL PACK: JUN 19 1996
DEPTH SIZE MATERIAL
FROM 40_TO 60 FT. #6 M STONE GUISER OF EXVEGHRENTAL HETASEHER?
16. REMARKS: MOFRESYILLE REGICHAL GFFIGE

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH

, WELL CONSTRUCTION STANDARDS,
PVIDED TO THE WELL OWNER.

Q(Dmm@\/ﬂ,

AND THAT A COPY OF THIS RECORD

SIGNATURE OF CONTRACTOR OR AGENT

lg/llfgi(n
! DATE



R-3

Page 1of

. pevrdoeh Carolina Departmenr of Bavironmeat, Health and Natural Resources 2 =1
IMENT. !{Y‘--\‘D}gsion of Bavironmental Xanagement - Groundwater Section FOR OFFICE USE 0HLY.L75 <941
ESOURC P.0. Box 29535 Raleign, NC 27626-0535 Quad. No. Ser. Ho.
Phone (919) 733-3221 Lat. Long. RO
j 12 1997 Kinor Basin
: ¥BLL CONSTRUCTION RBCORD Basin Code
FSORMENTAL ¥ANRRCAERT Beader Ent. G¥-1 Bat.
A€ RegRAL DRk

rilling Contractor CAMP'S WBLL & PUMP CO., INC.

State Well Construction

Driller Registration Humber 215 Permit Humber

1. WBLL LOCATION: (Show sketch of the location below) County CLEVELAND
Hearest Town GROVER
Depth DRILLING LOG ,
(Road, Community or Subdivision and Lot No.) : From To Formation Description
1. OVNER ROIANKA BEYERSDORFER » 0 54 DIRT
ADDRESS 128 GARDEE LANE GROVER, HC 28073
3. DATB DRILLED 03/25/94 USE OF WBLL DOMBSTIC :
&, TOTAL DBPTE 54 '
5. COTTINGS COLLBCTED? NO
6. DOES WBLL RBPLACE BYISTING WBLL?! NO
7. STATIC WATER LBVBL Below Top of Casing: 34 FI.
8. TOP OF CASING IS 1 FT. Above Land Surface. p—
9. YIBLD (gpa) 20 METEOD OF TBST BAILER Lo} gg
10. VATER Z0HBS (depth) 34 - T
= =503
.. CHLORINATION: Type CHLORINE Amount 2 CUPS ~> 3:
O 53
2. CASING: = 39
¥all Thickness = =4
Depth Diameter  or Weight/Ft.  Haterial P
From 0. To 54  ft. 24 CONCRETE in -
Fron To ft. R
From To ft. (Show direction and distance from at least two
13. GROUT:
Depth Haterial Hethod
From 0., To 20 ft. NBAT CEKBNT HAND HETEOD
From To ft.
16, SCRBEN: :
Depth Diameter  Slot Size Katerial
From To ft. in. : in.
From To ft. in, in.
From To ft. in. in.

15. SAND/GRAVBL PACK:

Depth Size Haterial
From To ft.

From To ft.

.. RBHARKS :

1 00 EBRBBY CERTIFY TEAT THIS WELL WAS CONSTRUCTED IN ACCORDANCB WITH 15A HCAC 2C, WBLL
CONSTRUCTION STANDARDS, AHD THAT AND THAT A COPY OF THIS RBCORD EHAS BERH PROVIDED TO THE WELL OWHER.

revey

Qumana [\ avny) 03/25/9%

ny-1 oeU  a/44

SIGHATURB(OF CORTRACTAR OR AGBNT /- | DATE

Coubmit Arsainn VT b Nlwlnlnae o8 Dot L. Moo L
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»

, {4y
HELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT, GROUNDWATER SECTION (?l,l C;Zkt*i L{
- / P.0. §0X 27687 - RALEIGH, M.C. 27611 ’ \
DRILLING CONTRACTOR m./, 28780 L FE ,.,,ch NO. d S WELL CONSTRUCTION PERMIT NO.

1.

o
.

10.

11.

12.

13.

14.

15.
16.

17.

18.
19.

1.

Form GW-1 Revised 11/

I do hereby certify that this well was const

WELL LOCATION: (Show sketch of the location below)

2/ .
Nearest Town: County: //i:ﬁﬁsckﬂVz/

-7{(
Quadrangle No._~2} = /7
(Road,Community or Subdlvasxon and Lot HNo.) ‘

OWNER: ﬁ, ~fie / ,z// ? ORILLING LOG

ADDRESS: /"4 ./q( ,.? 28 ga b DEPTH
o~ ] FPRCM TO FCRMATION DESCRIPTION
TOPOGRAPHY ; draw,valle)(figgg,ﬁilltop,flat(circle one)
USE OF WELL: L prman DATE: & -/ § - D%
7 v
DOES THIS WELL REPLA;E AN EXISTING WELL? =
N
TOTAL DEPTH: S & _RIG TYPE OR METEOD:% c"‘..&//
FOPMATION SAMPLES COLLECTED: YES NO
CASING: Depth Inside Wall thick. type

Dia. or weight/ft. -

From A too’z fe ;? 5("1,,4.“ éyq,’.;/f,

GROUT : Depth Material Method

From {3 to ) €ft /) N 2 N A

1z additional space is neaded, Use back of Iorm

SCREEN: Depth Dia. Type & Opening
From to £ LOCATION SKETCH
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NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
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DATE
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APPENDIX D

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 indicates 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 placed 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 with ASTM D 5084.
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

CLEVELAND
PROJECT: CONTAINER LANDFILL TESTED BY: DAVID WILLIAMS
PROJECT NO.: J99-1307-04 CHECKED BY: PAUL YARBER
DATE RECEIVED:
SAMPLE NO. B-3 SAMPLE LOCATION: 23.0-25.0
TYPE UNDISTURBED SAMPLE DESCRIPTION: GREENISH GREY FL-MED. SANDY SILT
SAMPLE DIMENSIONS AND PROPERTIES
ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 2212 5618 2.193 5.570
Sample Diameter 2.817 7155 2.827 7.181
Length/Diameter Ratio T 0.79 : 5
Moisture Content (%) WW= 205.2 DW= 180.3 13.8 DW= 118.8
Sample Wet Weight (grams) 364.0 420.3
Wet Density (pcf) 100.6 116.3
Dry Density (pcf) 88.4 86.3
Saturation (%) ASSUMED  SG= 2.65 42 101
HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
FALLING HEAD TEST
Pressure 99.5 Influent Pressure (psi 85.5 Effluent Pressure 85
Date Clock Time Elapsed Pipet Readings Head Temp |Gradient K Temp Kio
Time Initial Final Initial Final
Start End seconds in out in out cm cm % (cm/sec) Correction | (cm/sec)
1-19-00 | 3:50:00 | 3:50:24 24 130 | 11.0 | 15.0 9.0 32.868 | 28.265 | 24.00 5 3.82E-04 0910 |3.47E-04
3:51:30 | 3:51:58 28 15.0 9.0 17.0 7.0 28.265 | 23.662 | 24.00 5 3.85E-04 0910 |[3.51E-04
3:53:00 | 3:53:33 33 17.0 7.0 19.0 5.0 23.662 | 19.058 | 24.00 4 3.98E-04 0910 |3.62E-04
3:55:00 | 3:55:43 43 19.0 5.0 21.0 3.0 19.058 | 14.455 | 24.00 3 3.90E-04 0910 |3.55E-04
Pipet Length, cm 27.620] 27.620
Pipet Volume, cc 24 24
Cross-sectional Area of |
Pipet, cm’ 0.8689| 0.8689
[HYDRAULIC CONDUCTIVITY (k) 35E-04 cm/sec |




Particle Size Distribution Report
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LABORATORY MOISTURE CONTENT DETERMINATION

LABORATORY ASSIGNMENT NO. 0416
. SAMPLE NO. WET WEIGHT DRY WEIGHT MOISTURE CONTENT %
B-1, 23.5-25.0 192.0 133.0 44.4
B-2, 28.5-30.0 196.6 145.5 35.1
B-3, 23.0-25.0 186.9 169.8 10.1
B-4, 18.5-20.0 205.2 180.3 13.8
JOB NAME: Cleveland Container Landfill CHECKED BY: PAUL YARBER
JOB NO.: J99-1307-04 DATE: 1/27/00
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

CLEVELAND :
PROJECT: CONTAINER LANDFILL TESTED BY: JAMAL SALEEM
PROJECT NO.: J99-1307-04 CHECKED BY: PAUL YARBER
DATE RECEIVED: 1-17-00
SAMPLE NO. B-3 SAMPLE LOCATION: 1.0-5.0'
TYPE REMOLDED SAMPLE DESCRIPTION: BROWN CLAYEY FL.-MED. SANDY SILT
SAMPLE DIMENSIONS AND PROPERTIES
ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 3.000 7.620 2.968 7.539
Sample Diameter 2.850 7.239 2.861 i 7.267
Length/Diameter Ratio ' 1.05
Moisture Content (%) 25.8 WW= 262.4 DW= 207.9 26.2
.Sample Wet Weight (grams) 604.5 610.5
Wet Density (pcf) 120.3 121.9
Dry Density (pcf) 95.7 96.6
Saturation (%) TESTED SG= 2.63 95 99
HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
(PERMOMETER)
Confining Pressure (psi) 100 Influent Pressure (psi) 90 Effluent Pressure (psi 90
Reset Date Clock Time Elapsed Time| HAgyr| HAp | Temp |Gradient K Temp Kao
(Y/N) (cm) | (cm) . & cm/sec Correction | (cm/sec
Y 1-28-00 8:41:45 13.2 1.33 23 20
8:47:39 0:05:54 12.5 1.36 23 19 7.97E-08 0.931 7.42E-08
8:49:25 0:07:40 12.3 1.37 23 18 7.96E-08 0.931 7.41E-08
8:52:18 0:10:33 12.0 1.38 23 18 7.82E-08 0.931 7.28E-08
8:53:16 0:11:31 11.9 1.39 23 18 7.80E-08 0.931 7.26E-08
[HYDRAULIC CONDUCTIVITY (k) 7.3E-08 cm/sec |
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MOISTURE DENSITY RELATIONSHIP
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Test specification: ASTM D 698-99 Method A Standard
Elev/ Classification Na.t. Sp.G. LL Pl % > % <
Depth UsSCs AASHTO Moist. No.4 No.200
1-5' MH 51 18 0.0 59.6
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 100.5 pcf Brown clayey fi.-med. sandy SILT

Optimum moisture = 21 %

Project No. J99-1307-04 Client: Hodges, Harbin, Newberry & Tribble Inc. Remarks:
Project: Cleveland Container Landfill

e Source: Borrow Sample No.: B-3(2) Elev./Depth: 1-5'

MOISTURE DENSITY RELATIONSHIP

BUNNELL-LAMMONS ENGINEERING, INC. Plate




LIQUID AND PLASTIC LIMITS TEST REPORT
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SOIL DATA
NATURAL
SAMPLE | DEPTH WATER | PLASTIC LIQUID | PLASTICITY
BYMEER 14 SOURER NO. (tt) CONTENT LIMIT LIMIT INDEX L
(%) (%) (%) (%)
. Batrow B-3(1) 1.0-2.5 337 49 79 30 MH
= Bomow B3(2) -5 33 51 18 MH
A Boriow B-5 1.0-2.5 31.0 46 59 13 MH

. LIQUID AND PLASTIC LIMITS TEST REPORT || Client: Hodges, Harbin, Newberry & Tribble Inc.

BUNNELL-LAMMONS | Project: Cleveland Container LandSill
_ENGINEERING; INC. L Project No.: J99-1307-04 Plate




LABORATORY % FINER THAN #200 DETERMINATION
LABORATORY ASSIGNMENT NO. 0414

SAMPLE NO. TOTAL WT. (g) WT. RETAINED #200 (g) % PASSING #200
B-3, 1.0-2.%' 65.0 256 60.6
B-5, 1.0-2.5' 63.6 253 60.3

JOB NAME: Cleveland Container Landfill

JOB NO.: J99-1307-04

CHECKED BY: PAUL YARBER

DATE: 1/27/00




76 SOIL MOISTURE AND GROUND WATER

. o, 100

EXPLANATION

5
Line of equal specific yield
Interval 1 and 5 percent

Particle size (mm)
Sand 2-0.0625
Silt 0.0625-0.004
Clay <0.004
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FIGURE 4.11 Textural classification triangle for unconsolidated materials showing the fe
lation between particle size and specific yield. Source: A.l. Johnson, U.S. Geological Survey
Water-Supply Paper 1662-D, 1967.
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APPENDIX F
PIEZOMETER INSTALLATION PROCEDURES

Ground-water piezometers were installed in the boreholes resulting from the drilling process.
Approximate well locations are shown on the attached Piezometer/Boring Location Plan (Figure
4).

The piezometer consists of 2-inch diameter PVC pipe (Schedule 40 with flush-threaded joints)
inserted into an 8.25-inch diameter augured borehole. The bottom 5 to 10-foot section of each
peizometer 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. The sand
backfill is used to stabilize the formation and to help yield a less turbid ground-water sample.

A bentonite seal (minimum 2-foot thick) was installed on top of the sand backfill 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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APPENDIX G
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 ground-water
flow velocities of ground water beneath the site. The field procedure was as follows:

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

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

. Measure the rate at which the water level recovers to its original level (see
attachments).

The resulting slug test data (time versus water level) was reduced and hydraulic conductivities
were calculated using the Bouwer and Rice Method for partially penetrating wells in unconfined
aquifers. ‘
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Site Name: JMN/Cleveland Container Industrial Landfill

Location: Cleveland Co., NC
Test Date: 1/19/00

Client: HHNT

Project Number: J99-1307-04
Import File: C:\Public\MLT Folder\Projects\Cleveland Containen\Slug Input Data\PZ-1¢.txt
Well Label: PZ-1c

Aquifer Thickness: 27.75 feet

Screen Length: 16. feet

Casing Radius: 0.1575 feet
Effective Radius: 0.1575 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 27.75 feet
Anisotropy Ratio: 1.

Time Adjustment: 19.2 Seconds

Test starts with trial 0

There are 87 time and drawdown measurements
Maximum head is 2.212 feet

Minimum head is 0. feet

Trial Time Adjusted Time Drawdown Head Head Ratio
{minutes) (minutes) (feet) (feet)
1 0.32 0. 2.212 2.212 1.
2 0.35 3.e-002 1.806 1.806 0.8165
3 0.3666 4.66e-002 1.488 1.488 0.6727
4 0.3833 6.33e-002 1.357 1.357 0.6135
5 04 8.e-002 1.399 1.399 0.6325
6 0.4166 _ 9.66e-002 1.354 1.354 0.6121
7 0.4333 0.1133 1.313 1.313 0.5936
8 0.45 0.13 1.278 1.278 0.5778
9 0.4666 0.1466 1.243 1.243 0.5619
10 0.4833 0.1633 1.208 1.208 0.5461
11 05 0.18 1.176 1.176 0.5316
12 0.5166 0.1966 1.138 1.138 0.5145
13 0.5333 0.2133 1.116 1.116 0.5045
14 0.55 0.23 1.09 1.09 0.4928
15 0.5666 0.2466 1.059 1.059 0.4788
16 0.5833 0.2633 1.014 1.014 0.4584
17 0.6 0.28 1.014 1.014 0.4584
18 0.6166 0.2966 0.976 0.976 0.4412
19 0.6333 0.3133 0.966 0.966 0.4367
20 0.65 0.33 0.947 0.947 0.4281
21 0.6666 0.3466 0.925 0.925 0.4182
22 0.6833 0.3633 0.909 0.909 0.4109
23 0.7 0.38 0.887 0.887 0.401
24 0.7166 0.3966 0.868 0.868 0.3924
25 0.7333 0.4133 0.858 0.858 0.3879
26 0.75 0.43 0.836 0.836 0.3779
27 0.7666 0.4466 0.817 0.817 0.3693
28 0.7833 0.4633 0.808 0.808 0.3653
29 0.8 0.48 0.785 0.785 0.3549
30 0.8166 0.4966 0.776 0.776 0.3508
31 0.8333 0.5133 0.763 0.763 0.3449
32 0.85 0.53 0.747 0.747 0.3377
33 0.8666 0.5466 0.734 0.734 0.3318
34 0.8833 0.5633 0.722 0.722 0.3264
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35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

0.9
0.9166
0.9333
0.95
0.9666
0.9833

1.2
14
1.6
1.8

2.2
24
2.6
2.8

3.2
34
3.6
3.8

4.2
4.4
4.6
4.8

5.2
5.4
5.6
58

6.2
6.4
6.6
6.8

7.2
74
7.6
7.8

8.2
8.4
8.6
8.8

9.2
9.4
9.6
9.8
10.
12.

0.58
0.5966
0.6133
0.63
0.6466
0.6633
0.68
0.88
1.08
1.28
1.48
1.68
1.88
2.08
2.28
2.48
2.68
2.88
3.08
3.28
3.48
3.68
3.88
4.08
4.28
4.48
4.68
4.88
5.08
5.28
5.48
5.68
5.88
6.08
6.28
6.48
6.68
6.88
7.08
7.28
7.48
7.68
7.88
8.08
8.28
8.48
8.68
8.88
9.08
9.28
9.48
9.68
11.68

0.63
0.696
0.684
0.661
0.661
0.652
0.642
0.522
0.445
0.388
0.34
0.302
0.274
0.248
0.226
0.21
0.194
0.181
0.166
0.159
0.15
0.14
0.131
0.124
0.115
0.108
0.102
9.6e-002
9.2e-002
8.6e-002
8.e-002
7.7e-002
7.3e¢-002
6.7e-002
6.7e-002
6.1e-002
5.8e-002
5.1e-002
4.8e-002
4.8e-002
4.5e-002
4.2e-002
4.2e-002
3.8e-002
3.5e-002
3.2e-002
2.9e-002
2.9e-002
2.6e-002
2.3e-002
2.3e-002
1.9e-002
7.e-003

0.63
0.696
0.684
0.661
0.661
0.652
0.642
0.522
0.445
0.388
0.34
0.302
0.274
0.248
0.226
0.21
0.194
0.181
0.166
0.159
0.15
0.14
0.131
0.124
0.115
0.108
0.102
9.6e-002
9.2e-002
8.6e-002
8.e-002
7.7e-002
7.3e-002
6.7e-002
6.7e-002
6.1e-002
5.8e-002
5.1e-002
4.8e-002
4.8e-002
4.5e-002
4.2e-002
4.2e-002
3.8e-002
3.5e-002
3.2e-002
2.9e-002
2.9e-002
2.6e-002
2.3e-002
2.3e-002
1.9e-002
7.e-003

0.2848
0.3146
0.3092
0.2988
0.2988
0.2948
0.2902
0.236
0.2012
0.1754
0.1537
0.1365
0.1239
0.1121
0.1022
9.494e-002
8.77e-002
8.183e-002
7.505e-002
7.188e-002
6.781e-002
6.329e-002
5.922e-002
5.606e-002
5.199e-002
4.882e-002
4.611e-002
4.34e-002
4.159e-002
3.888e-002
3.617e-002
3.481e-002
3.3e-002
3.029e-002
3.029e-002
2.758e-002
2.622e-002
2.306e-002
2.17e-002
2.17e-002
2.034e-002
1.899e-002
1.899e-002
1.718e-002
1.582e-002
1.447e-002
1.311e-002
1.311e-002
1.175e-002
1.04e-002
1.04e-002
8.59e-003
3.165e-003
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Site Name: JMN/Cleveland Container Industrial Landfill

Location: Cleveland Co., NC
Test Date: 1/19/00

Client: HHNT

Project Number: J99-1307-04
Import File: C:\Public\MLT Folder\Projects\Cleveland Containen\Slug Input Data\PZ-2ab.txt
Well Label: PZ-2ab

Aquifer Thickness: 8.05 feet

Screen Length: 8.05 feet

Casing Radius: 8.3e-002 feet
Effective Radius: 0.344 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 8.05 feet
Anisotropy Ratio: 1.

Time Adjustment: 11. Seconds

Test starts with trial 0

There are 133 time and drawdown measurements
Maximum head is 5.433 feet

Minimum head is 0. feet

Trial Time Adjusted Time Drawdown Head Head Ratio
{minutes) (minutes) (feet) (feet)
1 0.1833 0. 5.433 5.433 1.
2 0.1866 3.3e-003 5.227 5.227 0.9621
3 0.1933 1.e-002 4174 4.174 0.7683
4 0.1966 1.33e-002 4.146 4.146 0.7631
5 0.2 -1.67e-002 412 412 0.7583
6 0.2033 . 2.e-002 4.082 4.082 0.7513 .
7 0.2066 2.33e-002 4.063 4.063 0.7478
8 0.21 2.67e-002 4.035 4.035 0.7427
9 0.2133 3.e-002 4.022 4.022 0.7403
10 0.2166 3.33e-002 4.003 4.003 0.7368
11 0.22 3.67e-002 3.984 3.984 0.7333
12 0.2233 4.e-002 3.981 3.981 0.7327
13 0.2266 4.33e-002 3.965 3.965 0.7298
14 0.2333 5.e-002 3.949 3.949 0.7269
15 0.2366 5.33e-002 3.939 3.939 0.725
16 0.24 5.67e-002 3.933 3.933 0.7239
17 0.2433 6.e-002 3.905 3.905 0.7188
18 0.2466 6.33e-002 3.886 3.886 0.7153
19 0.25 6.67e-002 3.889 3.889 0.7158
20 0.2533 7.e-002 3.876 3.876 0.7134
21 0.2566 7.33e-002 3.87 3.87 0.7123
22 0.26 7.67e-002 3.854 3.854 0.7094
23 0.2633 8.e-002 3.851 3.851 0.7088
24 0.2666 8.33e-002 3.851 3.851 0.7088
25 0.27 8.67e-002 3.841 3.841 0.707
26 0.2733 9.e-002 3.832 3.832 0.7053
27 0.2766 9.33e-002 3.822 3.822 0.7035
28 0.28 9.67e-002 3.806 3.806 0.7005
29 0.2833 1.e-001 3.803 3.803 0.7
30 0.2866 0.1033 38 3.8 0.6994
31 0.29 0.1067 3.79 3.79 0.6976
32 0.2933 0.11 3.771 3.7711 0.6941
33 0.2966 0.1133 3.784 3.784 0.6965
34 0.3 0.1167 3.781 3.781 0.6959
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5666
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
0.9666
0.9833

12
14
1.6
1.8

22
24

0.12
0.1233
0.1267
0.13
0.1333
0.1367
0.14
0.1433
0.1467
0.15
0.1667
0.1833
0.2
0.2167
0.2333
0.25
0.2667
0.2833
03
0.3167
0.3333
0.35
0.3667
0.3833
04
0.4167
0.4333
0.45
0.4667
0.4833
0.5
0.5167
0.5333
0.55
0.5667
0.5833
0.6
0.6167
0.6333
0.65
0.6667

0.6833 -

0.7
0.7167
0.7333
0.75
0.7667
0.7833
0.8
0.8167
1.017
1.217
1.417
1.617
1.817
2.017
2.217

3.762
3.759
3.74
3.73
3.73
3.724
3.717
3.698
3.702
3.698
3.657
3.626
3.594
3.562
3.524
3.508
3.464
3.435
3.413
3.381
3.267
3.302
3.27
3.245
3.217
3.188
3.163
3.137
3.109
3.083
3.058
3.036
3.007
2.985
2.96
2.934
2912
2.887
2.861
2.839
2.817
2.792
2.769
2.747
2.722
2.7
2.677
2.658
2.636
2614
2.325
21
1.9
1.716
1.562
1.399
1.26
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3.762
3.759
3.74
3.73
373
3.724
3.717
3.698
3.702
3.698
3.657
3.626
3.594
3.562
3.524
3.508
3.464
3.435
3.413
3.381
3.267
3.302
3.27
3.245
3.217
3.188
3.163
3.137
3.109
3.083
3.058
3.036
3.007
2.985
2.96
2.934
2912
2.887
2.861
2.839
2817
2.792
2.769
2.747
2.722
2.7
2,677
2.658
2.636
2614
2.325
2.1
1.9
1.716
1562
1.399
1.26

0.6924
0.6919
0.6884
0.6865
0.6865
0.6854
0.6842
0.6807
0.6814
0.6807
0.6731
0.6674
0.6615
0.6556
0.6486
0.6457
0.6376
0.6322
0.6282
0.6223
0.6013
0.6078
0.6019
0.5973
0.5921
0.5868
0.5822
0.5774
0.5722
0.5675
0.5629
0.5588
0.5535
0.5494
0.5448
0.54
0.536
0.5314
0.5266
0.5225
0.5185
0.5139
0.5097
0.5056
0.501
0.497
0.4927
0.4892
0.4852
0.4811
0.4279
0.3865
0.3497
0.3158
0.2857
0.2575
0.2319



92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

26
2.8

3.2
34
3.6
3.8

4.2
4.4
4.6
4.8

52
54
5.6
5.8

6.2
6.4
6.6
6.8

7.2
7.4
7.6
7.8

8.2
84
8.6
8.8

9.2
9.4

'9.6

9.8
10.
12.
14.
16.
18.

2417
2.617
2.817
3.017
3.217
3.417
3.617
3.817
4.017
4.217
4.417
4.617
4.817
5.017
5.217
5.417
5.617
5.817
6.017
6.217
6.417
6.617
6.817
7.017
7.217
7.417
7.617
7.817
8.017
8.217
8.417
8.617
8.817
9.017
9.217
9.417
9.617
9.817
11.82
13.82
15.82
17.82

1.133
1.019
0.911
0.809
0.727
0.648
0.575
0.508
0.451

0.4
0.353
0.314
0.276
0.248
0.219
0.2
0.178
0.159
0.143
0.127
0.118
0.108
0.102
9.2e-002
8.3e-002
7.3e-002
7.e-002
6.1e-002
5.7e-002
5.1e-002
4.8e-002
4.5e-002
4.2e-002
4.2e-002
3.8e-002
3.5e-002
3.2e-002
2.9e-002
1.9e-002
1.e-002
0.

0.

1.133
1.019
0.911
0.809
0.727
0.648
0.575
0.508
0.451

04
0.353
0.314
0.276
0.248
0.219
0.2
0.178
0.159
0.143
0.127
0.118
0.108
0.102
9.2e-002
8.3e-002
7.3e-002
7.e-002
6.1e-002
5.7e-002
5.1e-002
4.8e-002
4.5e-002
4.2e-002
4.2e-002
3.8e-002
3.5e-002
3.2e-002
2.9e-002
1.9e-002
1.e-002
0.

0.

0.2085
0.1876
0.1677
0.1489
0.1338
0.1193
0.1058
9.35e-002
8.301e-002
7.362e-002
6.497e-002
5.779e-002
5.08e-002
4.565e-002
4.031e-002
3.681e-002
3.276e-002
2.927e-002
2.632e-002
2.338e-002
2.172e-002
1.988e-002
1.877e-002
1.693e-002
1.528e-002
1.344e-002
1.288e-002
1.123e-002
1.049e-002
9.387e-003
8.835e-003
8.283e-003
7.731e-003
7.731e-003
6.994e-003
6.442e-003
5.89e-003
5.338e-003
3.497e-003
1.841e-003
0.

0.
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Site Name: JMN/Cleveland Container Industrial Landfill

Location: Cleveland Co., NC
Test Date: 1/19/00

Client: HHNT

Project Number: J99-1307-04
Import File: C:\Public\MLT Folder\Projects\Cleveland Container\Slug Input Data\PZ-4ab.txt
Well Label: PZ-4ab

Aquifer Thickness: 9.02 feet

Screen Length: 9.02 feet

Casing Radius: 8.3e-002 feet
Effective Radius: 0.344 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 9.02 feet
Anisotropy Ratio: 1.

Time Adjustment: 10.4 Seconds

Test starts with trial 0

There are 125 time and drawdown measurements
Maximum head is 3.829 feet

Minimum head is 0. feet

Trial Time Adjusted Time Drawdown Head Head Ratio
{minutes) {minutes) (feet) (feet)
1 0.1733 0. 3.829 3.829 1.
2 0.1766 3.3e-003 3.689 3.689 0.9634
3 0.18 6.7e-003 3.635 3.635 0.9493
4 0.1833 1.e-002 3.597 3.597 0.9394
5 0.1866 1.33e-002 3.508 3.508 0.9162
6 0.19 1.67e-002 3.442 3.442 0.8989
7 0.1933 2.e-002 3.375 3.375 0.8814
8 0.1966 2.33e-002 3.315 3.315 0.8658
9 0.2 : 2.67e-002 3.261 3.261 0.8517
10 0.2033 3.e-002 3.191 3.191 0.8334
11 0.2066 3.33e-002 3.122 3.122 0.8154
12 0.21 3.67e-002 3.055 3.055 0.7979
13 0.2133 4.e-002 3.017 3.017 0.7879
14 0.2166 4.33e-002 2.947 2947 0.7697
15 0.22 4.67e-002 2.868 2.868 0.749
16 0.2233 5.e-002 2.823 2.823 0.7373
17 0.2266 5.33e-002 2.754 2.754 0.7192
18 0.23 5.67e-002 2.709 2.709 0.7075
19 0.2333 6.e-002 2.652 2.652 0.6926
20 0.2366 6.33e-002 2.595 2.595 0.6777
21 0.24 6.67e-002 2.535 2.535 0.6621
22 0.2433 7.e-002 2497 2.497 0.6521
23 0.2466 7.33e-002 2.449 - 2.449 0.6396
24 0.25 7.67e-002 2.345 2.345 0.6124
25 0.2533 8.e-002 2.322 2.322 0.6064
26 0.2566 8.33e-002 2.272 2.272 0.5934
27 0.26 8.67e-002 2.237 2.237 0.5842
28 0.2633 9.e-002 2.215 2.215 0.5785
29 0.2733 0.1 2.069 2.069 0.5403
30 0.2766 0.1033 2.043 2.043 0.5336
31 0.28 0.1067 2.005 2.005 0.5236
32 0.2833 0.1 1.961 1.961 0.5121
33 0.2866 0.1133 1.916 1.916 0.5004
34 0.29 0.1167 1.945 1.945 0.508
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5666
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
0.9666
0.9833

12
14
1.6
1.8

0.12
0.1233
0.1267
0.13
0.1333
0.1367
0.14
0.1433
0.1467
0.15
0.1533
0.1567
0.16
0.1767
0.1933
0.21
0.2267
0.2433
0.26
0.2767
0.2933
0.31
0.3267
0.3433
0.36
0.3767
0.3933
0.41
0.4267
0.4433
0.46
0.4767
0.4933
0.51
0.5267
0.5433
0.56
0.5767
0.5933
0.61
0.6267
0.6433
0.66
0.6767
0.6933
0.71
0.7267
0.7433
0.76
0.7767
0.7933
0.81
0.8267
1.027
1.227
1.427
1.627

1.843
1.793
1.761
1.729
1.634
1.593
1.561
1.542
1.514
1.51
1.488
1.437
1.415
1.326
1.2567
1.2
1.158
1.123
1.095
1.073
1.047
1.025
1.006
0.99
0.974
0.958
0.943
0.93
0.92
0.905
0.892
0.882
0.873
0.86
0.854
0.841
0.832
0.822
0.813
0.803
0.794
0.784
0.774
0.765
0.759
0.749
0.743
0.736
0.727
0.721
0.714
0.705
0.698
0.6
0.527
0.467
0.416
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1.843
1.793
1.761
1.729
1.634
1.593
1.561
1.542
1.514
1.51
1.488
1.437
1.415
1.326
1.257
12
1.168
1.123
1.095
1.073
1.047
1.025
1.006
0.99
0.974
0.958
0.943
0.93
0.92
0.905
0.892
0.882
0.873

0.86

0.854
0.841
0.832
0.822
0.813
0.803
0.794
0.784
0.774
0.765
0.759
0.749
0.743
0.736
0.727
0.721
0.714
0.705
0.698
0.6

0.527
0.467
0.416

0.4813
0.4683
0.4599
0.4516
0.4267
0.416

0.4077
0.4027
0.3954
0.3944
0.3886
0.3753
0.3695
0.3463
0.3283
0.3134
0.3024
0.2933
0.286

0.2802
0.2734
0.2677
0.2627
0.2586
0.2544
0.2502
0.2463
0.2429
0.2403
0.2364
0.233

0.2303
0.228

0.2246
0.223

0.2196
0.2173
0.2147
0.2123
0.2097
0.2074
0.2048
0.2021
0.1998
0.1982
0.1956
0.194

0.1922
0.1899
0.1883
0.1865
0.1841
0.1823
0.1567
0.1376
0.122

0.1086



1.827
2.027
2.227
2.427
2.627
2.827
3.027
3.227
3.427
3.627
3.827
4.027
4.227
4427
4.627
4.827
5.227
5.427
5.627
5.827
6.027
6.227
6.427
6.827
7.027
7.227
7.427
7.827
8.027
8.227
8.427
8.627
8.827
9.027

0.368
0.305
0.241
0.184
0.14
0.111
8.9e-002
7.3e-002
6.1e-002
5.1e-002
4.2e-002
3.8e-002
2.9e-002
2.6e-002
1.9e-002
1.6e-002
1.6e-002
1.6e-002
1.3e-002
1.3e-002
1.e-002
7.e-003
7.e-003
7.e-003
4.e-003
4.e-003
4.e-003
4.e-003
4.e-003
4.e-003
4.e-003
4.e-003
0.

0.

0.368
0.305
0.241
0.184
0.14
0.111
8.9e-002
7.3e-002
6.1e-002
5.1e-002
4.2e-002
3.8e-002
2.9e-002
2.6e-002
1.9e-002
1.6e-002
1.6e-002
1.6e-002
1.3e-002
1.3e-002
1.e-002
7.e-003
7.e-003
7.e-003
4.e-003
4.e-003
4.e-003
4.e-003
4.e-003
4.e-003
4.e-003
4.e-003
0.

0.

9.611e-002
7.966e-002
6.294e-002
4.805e-002
3.656e-002
2.899e-002
2.324e-002
1.907e-002
1.593e-002
1.332e-002
1.097e-002
9.924e-003
7.574e-003
6.79e-003
4.962e-003
4.179e-003
4.179e-003
4.179e-003
3.395e-003
3.395e-003
2.612e-003
1.828e-003
1.828e-003
1.828e-003
1.045e-003
1.045e-003
1.045e-003
1.045e-003
1.045e-003
1.045e-003
1.045e-003
1.045e-003
0.

0.
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Site Name:

JMN/Cleveland Container Industrial Landfill

Location: Cleveland Co., NC
Test Date: 1/19/00

Client: HHNT

Project Number: J99-1307-04
Import File: C:\Public\MLT Folden\Projects\Cleveland Container\Slug Input Data\PZ-4c.txt
Well Label: PZ-4c

Aquifer Thickness: 33.98 feet

Screen Length: 20. feet

Casing Radius: 0.1575 feet
Effective Radius: 0.1575 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 33.98 feet
Anisotropy Ratio: 1.

Time Adjustment: 10.4 Seconds

Test starts with trial 0

There are 122 time and drawdown measurements

Maximum head is 3.063 feet
Minimum head is 0. feet

Trial Time
(minutes)
1 0.1733
2 0.1766
3 0.18
4 0.1833
5 0.19
6 0.23
7 0.2333
8 0.2366
9 0.24
10 0.2433
11 0.2466
12 0.25
13 0.2533
14 0.2566
15 0.26
16 0.2633
17 0.2666
18 0.27
19 0.2733
20 0.2766
21 0.28
22 0.2833
23 0.2866
24 0.29
25 0.2933
26 0.2966
27 0.3
28 0.3033
29 0.3066
30 0.31
31 0.3133
32 0.3166
33 0.32
34 0.3233

Adjusted Time Drawdown Head Head Ratio
(minutes) (feet) (feet)

0. 3.063 3.063 1.
3.3e-003 2.919 2.919 0.953
6.7e-003 2.617 2.617 0.8544
1.e-002 2.137 2.137 0.6977
1.67e-002 2.045 2.045 0.6676
5.67e-002 2.003 2.003 0.6539
6.e-002 2.003 2.003 0.6539
6.33e-002 2.003 2.003 0.6539
6.67e-002 1.997 1.997 0.652
7.e-002 1.981 1.981 0.6468
7.33e-002 1.968 1.968 0.6425
7.67e-002 1.953 1.953 0.6376
8.e-002 1.937 1.937 0.6324
8.33e-002 1.924 1.924 0.6281
8.67e-002 1.911 1.911 0.6239
9.e-002 1.902 1.902 0.621
9.33e-002 1.902 1.902 0.621
9.67e-002 1.902 1.902 0.621
0.1 1.902 1.902 0.621
0.1033 1.902 1.902 0.621
0.1067 1.905 1.905 0.6219 -
0.1 1.908 1.908 0.6229
0.1133 1.908 1.908 0.6229
0.1167 1.908 1.908 0.6229
0.12 1.905 1.905 0.6219
0.1233 1.902 1.902 0.621
0.1267 1.898 1.898 0.6197
0.13 1.892 1.892 0.6177
0.1333 1.886 1.886 0.6157
0.1367 1.879 1.879 0.6135
0.14 1.873 1.873 0.6115
0.1433 1.863 1.863 0.6082
0.1467 1.863 1.863 0.6082
0.15 1.857 1.857 0.6063
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
9

0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4166
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
09
0.9166
0.9333
0.95
0.9666
0.9833

1.2
14
1.6
1.8

22
24
26
28

3.2
34
3.6
3.8

42
44

0.1533
0.1567
0.16
0.1767
0.1933
0.21
0.2433
0.2767
0.2933
0.31
0.3267
0.3433
0.36
0.3767
0.41
0.4267
0.4433
0.46
0.4767
0.4933
0.51
0.5267
0.5433
0.56
0.5767
0.5933
0.61
0.6267
0.6433
0.66
0.6767
0.6933
0.71
0.7267
0.7433
0.76
0.7767
0.7933
0.81
0.8267
1.027
1.227
1.427
1.627
1.827
2.027
2.227
2427
2.627
2.827
3.027
3.227
3.427
3.627
3.827
4.027
4.227

1.848
1.848
1.848
1.838
1.819
1.797
1.768
1.736
1.708
1.698
1.685
1.666
1.651
1.625
1.606
1.58

1.58

1.571
1.549
1.539
1.53

1.514
1.498
1.485
1.472
1.46

1.45

1.437
1421
1.409
1.399
1.387
1.374
1.361
1.348
1.367
1.336
1.313
1.304
1.208
1.151
1.04

0.945
0.856
0.773
0.706
0.636
0.579
0.525
0.477
0.433
0.391
0.356
0.321
0.293
0.264
0.239
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1.848
1.848
1.848
1.838
1.819
1.797
1.768
1.736
1.708
1.698
1.685
1.666
1.651
1.625
1.606
1.58

1.58

1.571
1.549
1.539
1.53

1.514
1.498
1.485
1.472
1.46

1.45

1.437
1.421
1.409
1.399
1.387
1.374
1.361
1.348
1.367
1.336
1.313
1.304
1.298
1.151
1.04

0.945
0.856
0.773
0.706
0.636
0.579
0.525
0.477
0.433
0.391
0.356
0.321
0.293
0.264
0.239

0.6033
0.6033
0.6033
0.6001
0.5939
0.5867
0.5772
0.5668
0.5576
0.5544
0.5501
0.5439
0.539
0.5305
0.5243
0.5158
0.5158
0.5129
0.5057
0.5024
0.4995
0.4943
0.4891
0.4848
0.4806
0.4767
0.4734
0.4691
0.4639
0.46
0.4567
0.4528
0.4486
0.4443
0.4401
0.4463
0.4362
0.4287
0.4257
0.4238
0.3758
0.3395
0.3085
0.2795
0.2524
0.2305
0.2076
0.189
0.1714
0.1557
0.1414
0.1277
0.1162
0.1048
9.566e-002
8.619e-002
7.803e-002



92

93

94

95

96

97

98

99

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

4.6
4.8

5.2
5.4
5.6
5.8

6.2
6.4
6.6
6.8

7.2
7.4
7.6
7.8

8.2
8.4
8.6
8.8

9.2
9.4
9.6
9.8
10.

12.

14.
16.

4.427
4.627
4.827
5.027
5.227
5.427
5.627
5.827
6.027
6.227
6.427
6.627
6.827
7.027
7.227
7.427
7.627
7.827
8.027
8.227
8.427
8.627
8.827
9.027
9.227
9.427
9.627
9.827
11.83
13.83
15.83

0.216
0.197
0.178
0.159
0.147
0.134
0.121
0.112
9.9e-002
9.3e-002
8.6e-002
8.e-002
7.3e-002
7.e-002
6.7e-002
6.4e-002
6.1e-002
5.8e-002
5.8e-002
5.4e-002
5.4e-002
5.1e-002
5.1e-002
4.8e-002
4.8e-002
4.8e-002
4.8e-002
4.8e-002
4.8e-002
4.5e-002
4.5e-002

0.216
0.197
0.178
0.159
0.147
0.134
0.121
0.112
9.9e-002
9.3e-002
8.6e-002
8.e-002
7.3e-002
7.e-002
6.7e-002
6.4e-002
6.1e-002
5.8e-002
5.8e-002
5.4e-002
5.4e-002
5.1e-002
5.1e-002
4.8e-002
4.8e-002
4.8e-002
4.8e-002
4.8e-002
4.8e-002
4.5e-002
4.5e-002

7.052e-002
6.432e-002
5.811e-002
5.191e-002
4.799e-002
4.375e-002
3.95e-002

3.657e-002
3.232e-002
3.036e-002
2.808e-002
2.612e-002
2.383e-002
2.285e-002
2.187e-002
2.089e-002
1.992e-002
1.894e-002
1.894e-002
1.763e-002
1.763e-002
1.665e-002
1.665e-002
1.567e-002
1.667e-002
1.567e-002
1.567e-002
1.567e-002
1.567e-002
1.469e-002
1.469e-002
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Site Name: JMN/Cleveland Container Industrial Landfill

Location: Cleveland Co., NC
Test Date: 1/19/00

Client: HHNT

Project Number: J99-1307-04
Import File: C:\Public\MLT Folder\Projects\Cleveland Container\Slug Input Data\PZ-7b.txt
Well Label: PZ-7b

Aquifer Thickness: 31.26 feet

Screen Length: 10. feet

Casing Radius: 8.3e-002 feet
Effective Radius: 0.344 feet

Static Water Level: 0. feet

Water Table to Screen Bottom: 31.26 feet
Anisotropy Ratio: 1.

Time Adjustment: 18.6 Seconds

Test starts with trial 0

There are 105 time and drawdown measurements
Maximum head is 4.454 feet

Minimum head is 0. feet

Trial Time Adjusted Time Drawdown Head Head Ratio
(minutes) (minutes) (feet) (feet)
1 0.31 0. 4454 4.454 1.
2 0.3166 6.6e-003 4.375 4.375 0.9823
3 0.3266 1.66e-002 3.856 3.856 0.8657
4 0.33 2.e-002 3.831 3.831 0.8601
5 0.3333 2.33e-002 3.79 3.79 0.8509
6 0.35 4.e-002 3.783 3.783 0.8493
7 0.3666 5.66e-002 3.777 3.777 0.848
8 0.3833 7.33e-002 3.764 3.764 0.8451
9 04 9.e-002 3.758 3.758 0.8437
10 0.4166 0.1066 3.751 3.751 0.8422
11 0.4333 0.1233 3.739 3.739 0.8395
12 0.45 0.14 3.729 3.729 0.8372
13 0.4666 0.1566 ( 3.723 3.723 0.8359
14 0.4833 0.1733 3.7 3.7 0.833
15 0.5 0.19 3.7 37 0.8307
16 0.5166 0.2066 3.691 3.691 0.8287
17 0.5333 0.2233 3.678 3.678 0.8258
18 0.55 0.24 3.669 3.669 0.8238
19 0.5666 0.2566 3.659 3.659 0.8215
20 0.5833 0.2733 3.65 3.65 0.8195
21 0.6 0.29 3.64 3.64 0.8172
22 0.6166 0.3066 3.631 3.631 0.8152
23 0.6333 0.3233 3.624 3.624 0.8137
24 0.65 0.34 3.611 3.611 0.8107
25 0.6666 0.3566 3.602 3.602 0.8087
26 0.6833 0.3733 3.592 3.592 0.8065
27 0.7 0.39 3.586 3.586 0.8051
28 0.7166 0.4066 3.58 3.58 0.8038
29 0.7333 0.4233 3.57 3.57 0.8015
30 0.75 0.44 3.564 3.564 0.8002
31 0.7666 0.4566 3.554 3.554 0.7979
32 0.7833 0.4733 3.551 3.551 0.7973
33 0.8 0.49 3.545 3.545 0.7959
34 0.8166 0.5066 3.542 3.542 0.7952
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
0.9666
0.9833

1.2
1.4
1.6
1.8

2.2
24
26
2.8

3.2
34
3.6
3.8

4.2
4.4
4.6
4.8

5.2
54
5.6
5.8

6.2
6.4
6.6
6.8

7.2
74
7.6
7.8

8.2
8.4
8.6
8.8

9.2
9.4
9.6
9.8
10.
12.

0.5233
0.54
0.5566
0.5733
0.59
0.6066
0.6233
0.64
0.6566
0.6733
0.69
0.89
1.09
1.29
1.49
1.69
1.89
2.09
2.29
2.49
2.69
2.89
3.09
3.29
3.49
3.69
3.89
4.09
4.29
4.49
4.69
4.89
5.09
5.29
5.49
5.69
5.89
6.09
6.29
6.49
6.69
6.89
7.09
7.29
7.49
7.69
7.89
8.09
8.29
8.49
8.69
8.89
9.09
9.29
9.49
9.69
11.69

3.535
3.5632
3.529
3.519
3.516
3.5
3.487
3.484
3.481
3.478
3.472
3.408
3.347
3.297
3.243
2.988
2.931
2.88
2.845
2.81
2.775
2.737
2.699
2.664
2.626
2.591
2.556
2.518
2.479
2.451
2.416
2.384
2.349
2.317
2.285
2.254
2.219
219
2.162
2.136
2.107
2.079
2.053
2.031
2.006
1.984
1.961
1.939
1.917
1.901
1.879
1.856
1.84
1.825
1.809
1.786
1.586
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3.535
3.532
3.529
3.519
3.516
3.5
3.487
3.484
3.481
3.478
3.472
3.408
3.347
3.297
3.243
2.988
2.931
2.88
2.845
2.81
2775
2.737
2.699
2.664
2.626
2.591
2.556
2.518
2479
2.451
2.416
2.384
2.349
2.317
2.285
2.254
2.219
219
2.162
2.136
2.107
2.079
2.053
2.031
2.006
1.984
1.961
1.939
1.917
1.901
1.879
1.856
1.84
1.825
1.809
1.786
1.586

0.7937
0.793

0.7923
0.7901
0.7894
0.7858
0.7829
0.7822
0.7815
0.7809
0.7795
0.7652
0.7515
0.7402
0.7281
0.6709
0.6581
0.6466
0.6388
0.6309
0.623

0.6145
0.606

0.5981
0.5896
0.5817
0.5739
0.5653
0.5566
0.5503
0.5424
0.5352
0.5274
0.5202
0.513

0.5061
0.4982
0.4917
0.4854
0.4796
0.4731
0.4668
0.4609
0.456

0.4504
0.4454
0.4403
0.4353
0.4304
0.4268
0.4219
0.4167
0.4131
0.4097
0.4062
0.401

0.3561




92
93
94
95
96
97
98
99
100
101
102
103
104
105

14.
16.
18.
20.
22.
24.
30.
32.
34.
36.
38.
40.
42.
44.

13.69
15.69
17.69
19.69
21.69
23.69
29.69
31.69
33.69
35.69
37.69
39.69
41.69
43.69

1.367
1.205
1.087
0.995
0.925
0.865
0.779
0.718
0.664
0.62

0.563
0.531
0.505
0.493

1.367
1.205
1.087
0.995
0.925
0.865
0.779
0.718
0.664
0.62

0.563
0.531
0.505
0.493

0.3069
0.2705

0.2441 -

0.2234
0.2077
0.1942
0.1749
0.1612
0.1491
0.1392
0.1264
0.1192
0.1134
0.1107
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APPENDIX H

. LIST OF RESIDENCES CLOSE TO THE LANDFILL




BLE Project Number J99-1307-04

List of Residences in the Limited Study Area Close to the JMN/Cleveland Container Landfill

Connected to
Name Address Acres  Water Well Present | County Water
System
Watkins Elaine Keller | 106 Kitty Ct | 835 | Yes ~ No
Lesieur Michel Raoul 107 | Kitty Ct 8.39 Yes ~ Yes '
Meeks Thomas S & Sunday H H 231 RoseboroughRoad | 106 | Yes ~ No
[Unknown - 232/Roseborough Road | | Probably* Yes
Davis Elizabeth A 233 Roseborough _Road 0.6 Yes  Yes
|Unknown | 234 Roseborough Road | ~ Probably* _Yes
Brooks Shirley — 235 5/Roseborough Road | Yes N No
Jefferies Robert & Annie | 236 Roseborough Road | 05 | ~ Probably* _Yes 5
Roseboro Robert & Linda | 237 Roseborough Road | | 052 Yes ) o Yes
|Brooks Isabell Hartgrove '_Z:S_Bﬁs_epprough Road 05 _ Probably” Yes
Hartgrove Jay Lewis | 239 Rosebgr@gg_@d 053 | Probably* Yes
Dawkins Francine Brooks 240 Roseborough Road 1 Yes | ~No
Smith Benny & Gwendolyn 241 Roseborough Road . 0.53 Yes Yes
Feaster Margaret H | 243/RoseboroughRoad | 053 | _Probably* Yes
Dawkins Martha Lee | 244 RoseboroughRoad | 2 Probably* ~ Yes
Parker Rufus Douglas & Ru 247 RoseboroughRoad | 0.56 | Probably* Yes_
Evans Nathanlel H& Joyce | 249 Roseborough Road 1 Probably* ]l ¥Yes— |
Unknown | 256] Rosebo;ough Road ~ Probably* Yes
Unknown B 257 Roseborough Road Road | _ Probably* Yes |
Unknown _ | 257-1 Roseborough Rc Road | vad | No Yes
|Moses L. A. 258 Roseborough Road S No
Feaster Joe Wilson & Addi 259 Roseborough Road | ki Yes Yes
Gingles Bobbie M 262 Roseborough Road | ~_Yes No
Cooke Geraldine | 266 Roseborough Road Yes No
. Mt. Olive Holiness Church | 267 Roseborough Road 0.91 Yes No
Walls James Floyd & Nelli 301 Roseborough Road 2N Yes | ¥es
Prior Landfill Address 303 |Roseborough Road No | Yes
Unknown 322|Roseborough Road | Probably* | Yos
Meek John Rabert 326 Roseborough Road |  0.653 Yes fioee NGF &
| Abandoned Property 346 Roseborough Road | Yes | Yes
Morgan Winfred Andrew 351|Roseborough Road 2 Yes ? No
Unknown 354 Roseborough Road No Yes |
Carroll Debbie | 355 Roseborough Road Probably* ~ Yes
Martin David 356 Roseborough Road _ No | Yes
Gist Silas Jr. & Ruby H 361 |Roseborough Road 2.072 Probably* i Yes
Styles Sharon Barnes 363 Roseborough Road |  2.545 Probably* | Wea . |
Unknown 107 |Temple Drive Probably* | Yes
Dawkins Ruby 109|Temple Drive | No (well abandoned) Yes
Bethlehem Temple Church 115/ Temple Drive Yes | No
Meeks Louise 116 Temple Drive 0.86 | Yes ? No
Brlntley OB & Rube . 117 Temple Drive 1.25 | Yes No
Brooks Alfred Lee | 118 Temple Drive | 1 Probably* Yes
Unknown | 120 |Temple Drive | Yes ~ No
[Meeks Brenda Jean | 122|Temple Drive ;| Yes Yes
Unknown 124 Temple Drive Probably* Yes
Unknown 126/ Temple Drive ) Yes Yes
Smith EIwrg_M & James W 127 | Temple Drive | 233 Yes Yes: |
|Unknown - 128/ Temple Drive i o Probably* No
Unknown 129 Temple Drive Probably* No
Notes:

1. * = No well readily visible; however, other residences of similar ages in the area have private water wells
2. Refer to Figure 2 for the extent of the limited study area
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APPENDIX I

I FRACTURE TRACE ANALYSIS DATA AND RESULTS




. ROSE DIAGRAM OF FRACTURE TRACE AND LINEAMENT TRENDS
Percentage Expressed as Number of Fracture Traces/Lineaments
Data Collected within 2-Mile Radius of the JMN/Cleveland Container Landfill, Shelby, NC
BLE Job J99-1307-04

WEST

SOUTH

Clev Cont LF FTA-Area.xls
Rose Diagram (Lineament Trends)



. ROSE DIAGRAM OF FRACTURE TRACE AND LINEAMENT TRENDS
Percentage Expressed as Length of Fracture Traces/Lineaments
Data Collected within 2-Mile Radius of the JMN/Cleveland Container Landfill, Shelby, NC

BLE Job J99-1307-04

EAST

Clev Cont LF FTA-Area.xls
Rose Diagram (Lineament Length)
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APPENDIX J

PRECIPITATION DATA
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APPENDIX K

. INFORMATION FROM CAMP DRESSER & MCKEE’S LANDFILL DESIGN PLAN,
DATED DECEMBER 1997




CDM Camp Dresser & McKee

Cleveland Container,
Services, Inc.

JMN/Cleveland Container
Industrial Landfill
Shelby, North Carolina

Landfill Design Plan

December 1997
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Table 3-1
JMN Industrial Landfill
Test Pit and Sample Summary
Test Pit | Approximate; Test Pit Sample Sample USCS "Red Silt"
I.D. Number] G.Surface Depth Type (1 Depth (ASTM D2488) { Layer Thickness
Elevation (ft. bgs) (ft. bgs) (ft. bgs)
TP-1 641 6.5 S.Bag 0.5-1.0 MH 1.0
S Bag 5.0-6.0 ML
TP-1A 646 11.5 L.Bag 1.0-2.0 CL 2.5
SBag 11.5 ML
TP-2 654 8.5 Pail 1.0-3.0 CL 2.5
TP-3 669 9.5 SBag 1.0-2.0 CL 4.5
Pail 3.04.0 MH
SBag 7.0 MH
TP-4 661 85 L.Bag 1.0-2.0 CL 2.0
TP-5 681 6.0 L.Bag 1.0-2.0 CL 1.5
SBag 5.0-6.0 Rock (3)
TP-6 685 11.0 Pail 1.0-2.5 MH @ 4.0
S.Bag 5.0-6.0 ML
TP-7 674 10.5 Pail 2030 | MH/SM@ 4.5
SBag 6.0 ML
TP-8 671 115 LBag 3.04.0 MH 45
S.Bag 5.0-6.0 MH )
TP-9 669 125 Pail 1.0-2.0 CH @ 55
SBag 50 MH @
SBag 7.0 ML /SM @
TP-10 657 115 Pail 2040 MH @ 35
L.Bag 9.0-10.0 ML
TP-11 676 11.0 L.Bag 1.0-2.0 ML 4.5
L.Bag 25-3.0 ML
SBag 11.0 ML
TP-12 675 12.0 L.Bag 1.0-2.0 ML 4.0
SBag 50 ML
TP-13 651 10.0 L.Bag 1.0-2.0 MH 3.5
Notes:

1. Sample Type: Pail = Sgallon Bucket; L.Bag= 1gallon Zip-Lock Bag; S.Bag= lquart Zip-Lock Bag
2. Visual USCS classification conducted on sample portion passing No. 40 sicve.
3. Detailed description provided on test pit log.

4. Samples submitted for geotechnical laboratory testing (see Table 3-2).
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TP-1
TEST PIT FIELD LOG
CAMP DRESSER & MCKEE INC. TP-1
. Sheet 1 of 1
PROJECT : JMN Landfill APPROX. G.S.: El 64i !
SITE: Shelby, N.Carolina DATE: 11/30/97 %
CONTRACTOR : Cleveland Container Service |
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
LOG PREPARED BY : S.Ratnam (Komatsu PC{80LC)
DEPTH SOIL STRATA | EXCAY.
(feet) DESCRIPTION CHANGE | EFFORT
_ Topsoil and roots 0.5 ft. Easy
1_ Dry, reddish brown, SILT, trace - some mica, Moderate
— trace fine sand 1.5 ft. to Hard
2__ . ,
— Dry, light brown/gray, medium to fine SAND, Easy
3 some mica, trace-some silt
a__
o -
, ¢ —
— . 6.5 ft.
7 Bottom of TP-1 at 6.5 ft. bgs
— l t
8__ |
9__
10__
n__
12___
13___
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 3 1 S.Bag sample between 0.5 - 1ft. depth 6in-12in: 0
Length (ft): 11 1 S.Bag sample between 5 - 6 ft. depth 12in- 18in: 0
Depth (ft): 6.5 18in- A in: 0
VOL. (ft*) 2145 24in-30in: 0
1
TPLOGS.XLS




TP-1A
o |
CAMP DRESSER & MCKEE INC. TP-1A
Sheet 1 of 1
PROJECT : JMN Landfill APPROX. G.S.: El 646
SITE: Shelby, N.Carolina DATE: 11/30/97
CONTRACTOR : Cleveland Container Service
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAY.
(feet) DESCRIPTION CHANGE | EFFORT
— Topsoil and roots 0.5 ft. Easy
1
— Dry-moist, reddish brown, elastic SILT, trace mica Moderate
2 ‘ to Hard
i 3.0 ft.
4___ Dry, brown, fine SAND, trace-some silt, Easyto !
- trace-some mica Moderate
@ |
6 6.0 ft.
T
- Dry, light brown/gray, fine SAND Easy to
8 and mica, some silt Moderate
9___
10__|
n__
_ 11.5 ft.
12____ Bottom of TP-1A at 11.5 ft. bgs
13
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 3 1 L.Bag sample between 1 - 2ft. depth Gin-12in: 0
Length (ft): 12 1 S.Bag sample at 11.5ft. depth 12in-18in: 0
Depth (ft): 11.5 18in-24in: 0
VOL. (ft’) 414 2in-30in: 0
@ )
TPLOGS.XLS




TP-2

TEST PIT FIELD LOG

CAMP DRESSER & MCKEE INC.

PROJECT :
SITE :

JMN Landfill
Shelby, N.Carolina

DEPTH TO GROUNDWATER : Dry on completion
LOG PREPARED BY : S.Ratnam

TP-2
Sheet 1 of 1
APPROX.G.S.: EL 654
DATE : 11/30/97

CONTRACTOR : Cleveland Container Service
EQUIPMENT: Excavator
(Komatsu PCI80LC)

DEPTH SOIL STRATA | EXCAYV.
(feet) DESCRIPTION CHANGE | EFFORT
_ Topsoil and roots 0.5 ft. Easy
1
2____ Dry, reddish brown, SILT, trace-some mica Moderate
5 —
- 3.5 ft.
4____
5 Dry, light brown/gray, fine SAND Easy to
—_ and mica, trace-some silt Moderate
6
T__
8
— 8.5 ft.
9 __ Bottom of TP-2 at 8.5 ft. bgs
10__
n__
12
13__
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 4 1 Pail sample between 1 - 3ft. depth (5gal) 6ln-12in: 0
Length (ft): 13 12in-18in: 0
Depth (ft): 8.5 18in-24in: 0
VOL. (ft*) 442 24in-30in: 0

TPLOGS.XLS




TP-3

CAMP DRESSER & MCKEE INC. TP-3
Sheet 1 0of 1
PROJECT: JMN Landfill APPROX.G.S.: EL 669
SITE: Shelby, N.Carolina DATE: 11/30/97
CONTRACTOR : Cleveland Container Service
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAYV.
(feet) DESCRIPTION- CHANGE | EFFORT
_ Topsoil and roots 0.5 fi. Easy
l_
_ Dry, reddish brown, elastic SILT, trace mica Moderate
2 20 fi.
3 — Dry, reddish brown/brown, SILT, trace mica Moderate
_ some fine sand
4
5. 50
6 — Dry, light brown/gray, fine SAND Easy to
_ and mica, trace-some silt Moderate
T_
8
9
. 9.5 ft.
10 Bottom of TP-3 at 9.5 ft. bgs
n__
12___
13___
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 3 1 S.Bag sample between 1 - 2ft. depth 6in-12in: 0
Length (ft): 16 1 Pail sample between 3 - 4ft. depth (5gal) 12in-18in: 0
Depth (ft): 9.5 1 S.Bag sample at 7ft. depth 18in-24in: 0
VOL. ( ft’) 456 24in-30in: 0

TPLOGS.XLS




TP-4

CAMP DRESSER & MCKEE INC. TP-4
Sheet 1 of 1
PROJECT: JMN Landfill APPROX.G.S.: El 661
SITE: Shelby, N.Carolina DATE: 11/30/97
CONTRACTOR : Cleveland Container Service
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAV.
(feet) DESCRIPTION v CHANGE | EFFORT
_ Topsoil and roots 0.5 ft. Easy
1___
_ Dry, reddish brown, elastic SILT, trace mica Moderate
2 (Black weathered rock with magnesium oxide staining '
_ and gravel at 2 ft. depth) 2.5 ft.
i
4 - Dry, light brown, fine SAND, some mica, Easy to
_ trace-some silt Moderate
®
6
T
8___
_ 851t
9 ‘ Bottom of TP-4 at 8.5 ft. bgs
10___
n__
12___
13___
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 3 1 L.Bag sample between 1 - 2ft. depth 6in-12in: 0
Length (ft): 10 12in-18in: 0
Depth (ft): 8.5 18in-24in: 0
. VOL. ( ft*) 255 24in-30in: 0

TPLOGS.XLS




TEST PIT FIELD LOG

1
CAMP DRESSER & MCKEE INC. TP-5 ;
|

Sheet 1 of 1
PROJECT : JMN Landfill APPROX.G.S.: EL681
SITE: Shelby, N.Carolina DATE : 11/30/97 !
CONTRACTOR : Cleveland Container Service 1
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL [ STRATA EXCAV.
(feet) DESCRIPTION CHANGE EFFORT ‘
| 4
. Topsoil and roots 0.5ft. ; Easy
1 !
. Dry-moist, reddish brown, SILT, some sand Easy i
2 - trace clay, mica, gravel 20ft. | )
3 _ Dry-moist, reddish to light brown, SILT, some mica, Easyto |
_ some, sand, trace weathered rock, clay, gravel - Moderate
4
5 5.0 fi.
_ Bedrock : Dry, reddish brown to grey, medium to coarse
6 grained GNEISS. Heavily foliated/planar horizontal surfaces. 6.0 ft. Hard
_ Crystalline and platy texture, micaceous and quartzitic.
7 Primary minerals, muscovite, quartz, feldspar. Sheet silicates,
. thin rectangular arrangement oriented in one direction. ! A
8 Platy cleavage with fissility, microfractures along cleavage ‘ i ;
_ and minor fractures across cleavage. Easily broken. Heavy ! : '
9 chemical weathering, limonitic staining and magnesium | '
_ oxides on fracture surfaces and cleavage planes.
10 Decomposed-degraded mineralogy.
n__ Bottom of TP-5 at 6.0 ft. bgs ;
12___ ! !
i i
J— { 4
| = o
T.P. DIMENSIONS REMARKS BOULDER COUNT '
Width (ft): 3 1 L.Bag sample between 1 - 2ft. depth 6in-12in: 0 {
i Length (ft): 1 1 S.Bag sample between 5 - 6ft. depth 12in-18in: 0 ;
Depth (ft): 6 18in-24in: 0 :
VOL. ( ft)) 198 24in-30in: 0 |
l —1
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TP-6

TEST PIT FIELD LOG

CAMP DRESSER & MCKEE INC.

TP-6

Sheet 1 of 1

PROJECT: JMN Landfill
SITE :

DEPTH TO GROUNDWATER : Dry on completion
LOG PREPARED BY : S.Ratnam

Shelby, N.Carolina

APPROX.GS.:
DATE:
CONTRACTOR : Cleveland Container Service
EQUIPMENT: Excavator

El. 685
11/30/97

(Komatsu PC180LC)

DEPTH SOIL STRATA | EXCAV.
(feet) DESCRIPTION CHANGE | EFFORT
1 Topsoil and roots, trace coarse gravel and small cobbles 1.0 fi. Easy
2
| Dry, reddish brown, elastic SILT, trace-some mica Moderate
3__ to Hard
4
s 5.0
_ Distinct layering/transition between silt and sand layer
6 ‘ between 5 - 6ft. depth
7
_ Dry, light brown/gray, fine SAND Easy to
8 some mica, trace-some silt Moderate
o__
10___
n__ 110 ft.
— Bottom of TP-6 at 11.0 ft. bgs
12
13___
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (f¢): 4 1 Pail sample between 1 - 2.5ft. depth (5gal) in-12in: 0
Length (ft): 16 1 S.Bag sample between 5 - 6ft. depth 12in-18in: 0
Depth (ft): 11 18in-24in: 0
VOL. (ft*) 704 24in-300n: 0

TPLOGS.XLS




TP-7
CAMP DRESSER & MCKEE INC. TP-7
Sheet 1 of 1
PROJECT: JMN Landfill APPROX.G.S.: EL674 I
SITE: Shelby, N.Carolina DATE : 11/30/97
CONTRACTOR : Cleveland Container Service
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAV.
(feet) DESCRIPTION CHANGE | EFFORT
| Topsoil and roots 1.0 ft. Easy
_ Dry, reddish brown, elastic SILT, trace mica Moderate
2 : 2.0 ft.
3 _: Dry, reddish brown, SILT, some mica Moderate
__ some fine sand
4___
®  —
— 5.5 ft.
6____|
1 Dry, light brown/gray, fine SAND . Easyto
— and mica, trace-some silt i Moderate :
8___
0 —
10 Crushed, compacted mica layer at approximately 10 Hard
—_ 10 ft. depth 10.5 ft.
11___ Bottom of TP-7 at 10.5 ft. bgs
12__
13__
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 4 1 Pail sample between 2 - 3ft. depth (5gal) 6in- 12in: 0
Length (ft): 16 ) 1 S.Bag sample at 6ft. depth 12in- 18 in: 0
Depth (ft): 10.5 18in-24in: 0
VOL. (ft}) 672 . 24in-300n: 0
o )
TPLOGS.XLS




TP-8

CAMP DRESSER & MCKEE INC. TP-8
Sheet 1 of 1
PROJECT: JMN Landfill APPROX.G.S.: EL671
SITE: Shelby, N.Carolina DATE: 11/30/97
, CONTRACTOR : Cieveland Container Service
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAV.
(feet) DESCRIPTION CHANGE | EFFORT
_ Topsoil and roots 0.5 ft. Easy
l——
. Dry, reddish brown, elastic SILT, trace mica Moderate
2 trace fine sand
3
— 3.5t
4 Dry, reddish brown, SILT, some mica Moderate
. some fine sand
5 5.0 ft.
- Coarse gravel and mica flakes Hard
6 6.0 ft.
7 — Dry, light brown/gray, fine SAND, some mica Easy
— 5.0 ft.
8——-
9
— Crushed coarse gravel between 9 -10 fi. depth 9.0 ft. Hard
10 |
n__
_ 11.5 fi.
12 Bottom of TP-8 at 11.5 ft. bgs
13___
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 4 1 L.Bag sample between 3 - 4ft. depth 6in-12in: 0
Length (ft): 16 1 S.Bag sample between 5 - 6ft. depth 12in-181n: 0
Depth (ft): 11.5 18in-24in: 0
. VOL. (ft}) 736 24in-30in: 0
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TP-9
CAMP DRESSER & MCKEE INC. . TP-9
Sheet 1 of 1
PROJECT: JMN Landfill APPROX.G.S.: EL669
SITE: Shelby, N.Carolina DATE: 11/30/97
CONTRACTOR : Cleveland Container Service
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAV.
(feet) DESCRIPTION CHANGE | EFFORT
_ Topsoil and roots 0.5 ft. Easy
i
_ Dry, reddish brown, elastic SILT, trace mica Easy to
2 Moderate
3 3.0 f.
4 _ Dry, reddish brown, SILT and fine sand, Moderate
_ some mica
S
6 Distinct mica/weathered rock and gravel layer 6.0 fi. Hard
7 Dry, light brown/gray, fine SAND Easy to
_ and mica flakes, trace silt Moderate
8___
9__
10__
n__
12___
— 12.5 fi.
13 Bottom of TP-9 at 12.5 ft. bgs
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 4 1 Pail sample between 1 - 2ft. depth (5gal) 6in-12in: 0
Length (ft): 14 1 S.Bag sample at 5ft. depth 12in-18in: 0
Depth (ft): 12.5 1 S.Bag sample at 7ft. depth 181n-24in: 0
VOL. ( ft') 700 2in-30in: 0
TPLOGS.XLS




TP-10

TEST PIT FIELD LOG
CAMP DRESSER & MCKEE INC. TP-10
Sheet 1 of 1
PROJECT: JMN Landfill APPROX.G.S.: EIL 657
- SITE: Shelby, N.Carolina DATE : 11/30/97

CONTRACTOR : Cleveland Container Service

DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator

LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAYV.
(feet) DESCRIPTION CHANGE | EFFORT
] Topsoil and roots 051t Easy
1
_ Dry-moist, reddish brown, SILT, trace-some fine sand, Moderate
2 trace-some mica to Hard
3
4 40f.
s
_ Dry, light brown/gray, medium - fine SAND Easy to
6 some mica flakes, trace silt Moderate
7__
8__
9_
10___
n_
_ 115 1
12 Bottom of TP-10 at 11.5 ft. bgs
13___
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 6 1 Pail sample between 2 - 4ft. depth (Sgal) 6in-12in: 0
Length (ft): 11 1 L.Bag sample at 9 - 10ft. depth 12in-18in: 0
Depth (ft): 11.5 18in-24in: 0
VOL. ( ') 759 24in-30in: 0

TPLOGS.XLS




TP-11

TEST PIT FIELD LOG

CAMP DRESSER & MCKEE INC.

TP-11
Sheet 1 of 1

PROJECT :
SITE :

DEPTH TO GROUNDWATER : Dry on completion

JMN Landfill APPROX.G.S.: EL676

Shelby, N.Carolina

DATE: 11/30/97

CONTRACTOR : Cleveland Container Service
EQUIPMENT: Excavator

LOG PREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAYV,
(feet) DESCRIPTION CHANGE | EFFORT
_ Topsoil and roots, trace cobbles and small boulders 05 fi. Easy
|
. Dry, reddish brown, elastic SILT, trace-some mica Moderate
2 to Hard
_ 25 f
S
. Dry, reddish brown, SILT and some mica Easy to
4___ Moderate
s 50 ft.
o
_ Dry, light brown/gray, fine SAND Easy to
7 some mica, trace-some silt Moderate
g
o —_
10__
n__ 11.0
_ Bottom of TP-11 at 11.0 ft. bgs
12
13__|
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 4 1 L.Bag sample between 1 - 2ft. depth 6in-12in: 0
Length (ft): 17 1 L.Bag sample between 2.5 - 3fi. depth 12in-18in: 1
Depth (ft): 11 1 S.Bag sample at 11ft. depth 18in-24ia: 0
VOL. (£¢}) 748 24in-30n: 0

TPLOGS.XLS




TP-12

TEST PIT FIELD LOG

CAMP DRESSER & MCKEE INC.

TP-12

Sheet 1 of 1

PROJECT :
SITE :

DEPTH TO GROUNDWATER : Dry on completion
LOG PREPARED BY : S.Ratnam

JMN Landfill
Shelby, N.Carolina

APPROX.GS.:
DATE:
CONTRACTOR : Cleveland Container Service
EQUIPMENT: Excavator

El. 675
11/30/97

(Komatsu PC180LC)

DEPTH SOIL STRATA | EXCAV.
(feet) DESCRIPTION CHANGE | EFFORT
_ Topsoil and roots Easy
1 1.0 ft.
2
. Dry, reddish brown, elastic SILT, trace fine sand and mica Easy to
___ Moderate
4_
s 5.0 fi.
6__
_ Dry, light brown/gray, fine SAND and mica, Moderate
7 trace-some silt, with white mica streaks/thin layers to Hard
8__
9_
10___
n___
12__ 120 ft.
— Bottom of TP-12 at 12.0 ft. bgs
13
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 4 1 L.Bag sample between 1 - 2ft. depth 6in-12in: 0
Length (ft): 16 1 S.Bag sample at 5ft. depth 12in-18in: 0
Depth (ft): 12 18in-24in: 0
VOL. (ft') 768 24in-30in: 0

TPLOGS.XLS




TP-13

CAMP DRESSER & MCKEE INC. TP-13
Sheet 1 of 1
PROJECT: JMN Landfill APPROX.GS.: EL651
SITE: Shelby, N.Carolina DATE: 11/30/97
CONTRACTOR : Cleveland Container Service
DEPTH TO GROUNDWATER : Dry on completion EQUIPMENT: Excavator
" LOGPREPARED BY : S.Ratnam (Komatsu PC180LC)
DEPTH SOIL STRATA | EXCAYV.,
(feet) DESCRIPTION CHANGE | EFFORT
- Sand and gravel (Fill) 0.5 ft. Easy
___
2 _
. Dry, reddish brown, elastic SILT, trace mica Easy to
3 Moderate
4 - 4.0 ft.
o s
6 — Dry, light brown/gray, fine SAND and mica, Easy
o trace silt, white mica stljeaks
___
8___
9__
10___ 10.0 fi.
. Bottom of TP-13 at 10.0 ft. bgs
11
12___
13___
- 1
T.P. DIMENSIONS REMARKS BOULDER COUNT
Width (ft): 4 1 L.Bag sample between 1 - 2ft. depth §in-12in: 0
Length (f¢): 13 12in-181in: 0
Depth (ft): 10 18in-241n: 0
VOL. (ft') 520 P 24in-30n: 0

TPLOGS.XLS




Camp Dresser & McKee Inc. “
Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D 5084)

Client: Cleveland Container Srevice Inc. Tested by: M
Project Name: JMN Landfill Checked by: PGB
Project Location: Shelby, N.C. Start Test Date: 11/18/97
Project Number: 10388-22437-RT.GEO Permeant Fluid: De-aired water
Sample Number: TP-6 '
Lab 1.D. Number: 1810 Sample Preparation
Boring Number: - Procedures: Sample as requested was
Depth (ft): 1-2.5 compacted at 86.5 pcf dry
Sample Description: Sandy Elastic Silt (MH) density and 33.5% moisture
Test Type: Falling head (Method C) content.
Sample Characteristics Initial Final Test Specifications
Avg. length of specimen (in): 3.03 3.03 B-Value (%): 95.0
Avg. dia. of specimen (in): 2.83 2.83 Consolidation stress (psi): 10.0
Area (sq in): 6.29 6.29 Maximum gradient (in/in): 26.3
Volume (cubic in): 19.05 19.05 Minimum gradient (in/in); 10.3
Moist mass (g): 580.3 498 4 Cell pressure (psi): 28.0
Moist unit weight (pcf): 116.1 99.7 Back pressure (psi): 23.0
Moisture content (%): 32.9 33.9

d Dry unit weight (pcf): 87.3 74.5
Specific gravity (assumed) 2.65 2.65
Void Ratio 0.90 0.89

Comments: Sample was divided vertically in quarters.
No observed anomalies (ie. rocks, voids, etc.).

Permeability at 20 °C = 1.4 x 10”7 cm/sec

Permeability vs Time
’g‘ 8.1E-07
8 7.1E-07
§ 61E07
2 5.1E-07
§ 4.1E-07
s 3.1E-07
E 21E07
S 1L1E07 10— 1+—¢ *——ao- Q__.;L__t:#_____
1.0E-08 4— T . . I B
300 800 1300 1800 2300 2800 3300 3800
Time (seconds)
60 Rogers St., Cambridge, MA 02142
Phone: (617) 252-8137 Fax: (617) 577-9492




Camp Dresser & McKee Inc.
Geotechnical Engineering Laboratory
Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D 5084)
Client: Cleveland Container Srevice Inc. Tested by: AS
Project Name: JMN Landfill Checked by: PGB
i Project Location: Shelby, N.C. Start Test Date: 11/18/97
Project Number: 10388-22437-RT.GEO Permeant Fluid: De-aired water
Sample Number: TP-7
Lab L.D. Number: 1811 Sample Preparation
Boring Number: - Procedures: Sample as requested was
Depth (ft): 2-3 compacted at 89.2 pcf dry
Sample Description: Silty sand (SM) density and 30.5% moisture
Test Type: Falling head (Method C) content,
Sample Characteristics Initial Final Test Specifications
Avg. length of specimen (in): 3.11 3.11 B-Value (%): 96.0
Avg. dia. of specimen (in): 2.84 2.84 Consolidation stress (psi): 10.0
Area (sq in): 6.33 6.33 Maximum gradient (in/in): 234
Volume (cubic in): 19.69 19.69 Minimum gradient (in/in): 5.4
Moist mass (g): 585.0 498.4 Cell pressure (psi): 43.0
Moist unit weight (pcf): 113.2 96.4 Back pressure (psi): 38.0
Moisture content (%): 30.1 32.2
Dry unit weight (pcf): 87.0 73.0
Specific gravity (assumed) 2.65 2.65
Void Ratio 0.90 0.90
Comments: Sample was divided vertically in quarters.
No observed anomalies (ie. rocks, voids, etc.).
Permeability at 20 °C = 2.2 x 107 cm/sec
Permeability vs Time
9.0E-07 -

’g 8.0E-07

E 7.0E-07

< 6.0E07

£ soe07

§ 40E07

f 30E07 — — — —

S 20E-07 s ® > 1—o— . . >~ ye——t———e |

1.0E-07 PR NN — .
1300 1800 2300 2800 3300 3800
Time (seconds)
60 Rogers St., Cambridge, MA 02142
Phone: (617) 252-8137 Fax: (617) 577-9492




Camp Dresser & McKee Inc.
Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D 5084)

Client: Cleveland Container Srevice Inc. Tested by: AS

Project Name: JMN Landfill Checked by: PGB

Project Location: Shelby, N.C. Start Test Date: 11/14/97

Project Number: 10388-22437-RT.GEO Permeant Fluid: De-aired water

Sample Number: TP-9

Lab 1.D. Number: 1812 Sample Preparation

Boring Number: - Procedures: Sample as requested was
Depth (R): 1-2 compacted at 85.2 pcf dry
Sample Description: Sandy fat clay (CH) density and 33.5% moisture
Test Type: Falling head (Method C) content.

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in): 3.06 3.06 B-Value (%): 97.0
Avg. dia. of specimen (in): 2.83 2.83 Consolidation stress (psi): 10.0
Area (sq in). 6.29 6.29 Maximum gradient (in/in): 293
Volume (cubic in): 19.24 19.24 Minimum gradient (in/in): 15.6
Moist mass (g): 572.1 498 .4 Cell pressure (psi): 43.0
Moist unit weight (pcf): 113.3 98.7 Back pressure (psi): 38.0
Moisture content (%): 32.2 34.6

Dry unit weight (pcf): 85.7 73.3

Specific gravity (assumed) 2.65 2.65

Void Ratio 0.93 0.95

Comments: Sample was divided vertically in quarters.

~ No observed anomalies (ie. rocks, voids, etc.).

Permeability at 20 °C = 9.9 x 10 cm/sec

8.1E-07

Permeability vs Time

7.1E-07

6.1E-07

S.1E-07

4.1E-07

3.1E-07

2.1E-07

Permeability (cm/sec)
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— >~ -

®

=

1.0E-08
300 800

1300 1800 2300
Time (seconds)

2800 3300

3800

60 Rogers St., Cambridge, MA 02142
Phone: (617) 252-8137 Fax: (617) §77-9492




Camp Dresser & McKee Inc.
Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D 5084)

Client: Cleveland Container Srevice Inc, Tested by: M

Project Name: JMN Landfill Checked by: PGB

Project Location: Shelby, N.C. Start Test Date: 11/18/97

Project Number: 10388-22437-RT.GEO Permeant Fluid: De-aired water

Sample Number: TP-10

Lab I.D. Number: 1813 Sample Preparation

Boring Number: - Procedures: Sample as requested was
Depth (ft): 2-4 compacted at 95.5 pcf dry
Sample Description: Sandy Elastic Silt (MH) . density and 26.0% moisture
Test Type: Falling head (Method C) content.

Sample Characteristics Initial Final Test Specifications :
Avg. length of specimen (in): 3.01 3.03 B-Value (%): 95.0
Avg. dia. of specimen (in): 2.82 2.82 Consolidation stress (psi): 10.0
Area (sq in): 6.24 6.24 Maximum gradient (in/in): 27.3
Volume (cubic in): 18.79 18.92 Minimum gradient (in/in) 10.7
Moist mass (g): 605.4 498 4 Cell pressure (psi): 28.0
Moist unit weight (pcf): 122.7 100.4 Back pressure (psi): 23.0
Moisture content (%): 25.9 26.7

Dry unit weight (pcf): 97.5 79.2

Specific gravity (assumed) 2.65 2.65

Void Ratio 0.70 0.71

Comments: Sample was divided vertically in quarters.
No observed anomalies (ie. rocks, voids, etc.).

Permeability at 20 °C = 1.4 x 107 cm/sec

Permeability vs Time

"g 8.1E-07

7.1E-07
E 6.1E-07
S’
& S.1E-07
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60 Rogers St., Cambridge, MA 02142
Phone: (617) 252-8137 Fax: (617) 577-9492




PERCENT PASSING

PARTICLE SIZE DISTRIBUTION TEST REPORT

s ¢ € g °
£ £ g3 £z oz t & 3 % $iE
100 <
\\\
90 N\
\:\
80 \\
70 \‘\
\
60
50
40
30
20 N
10
o .
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT ‘ CLAY
0.0 0.0 0.0 0.5 13.2 27.2 59.1
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy elastic silt (ML)
3" 100.0
3/4" 100.0
4| %
: Atterberg Limits
#20 953 - AHerberg LIMes -
#,:gg ggg PL= 52 LL= 62 Pi= 10
: Coefficients
#200 59.1 Dgs= 0389 Dgo= 0.0792 Dso=
D30= Dis= Dio=
Cy= Cc=
uscs= Ml AASHTO= A-5(7)
Remarks
As Receive Moisture Content = 29.0%
* (o specification provided)
Sample No.: TP-6 Source of Sample: Test Date: 11/7/97
Location: Shelby, N.C. Elev./Depth: 1-2.5 ft

Camp Dresser & McKee Inc.

Geotechnical Engineering Laboratory

Project No:

Client: Cleveland Container Service Inc.
Project: JMN Landfill

10388-22437-RT.GEO
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500 100 10 1 0.1 0.01 0.001
. GRAIN SIZE - mm —
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLay
0.0 0.0 3.3 3.6 16.5 29.1 47.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Silty sand (SM)
3" 100.0
3/4 100.0
410 31
. Atterberqg Limits
#20 85.8 = = =
#,; 38 Zgg PL= 36 Lt= 63 Pl= 27
. Coefficients
#200 47.5 Dgs= 0792  Dgo= 0.163 Dsg= 0.0881
D30= Dis= D10=
Cy= Cc=
Classification
USCS= SM AASHTO= A-7-5(10)
Remarks
As Receive Moisture Content = 21.8%
* (no specification provided)
Sample No.: TP-7 Source of Sample: Test Date: 11/7/97
Location: Shelby, N.C. Elev/Depth: 2-3ft
. Camp Dresser &/McKee Inc. Clle.nt: Cleveland Container Service Inc.
| Project: JMN Landfill
Geotechnical Engineering Laborato
9 9 vy Project No: 10388-22437-RT.GEO




PARTICLE SIZE DISTRIBUTION TEST REPORT

§ £ £ € o
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500 100 10 1 0.1 0.01 0.001
. GRAIN SIZE - mm —
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT J CLAY
0.0 0.0 0.8 0.8 12.0 21.4 65.0
SIEVE PERCENT SPEC.* PASS? Soil Descrieﬁon
SIZE FINER PERCENT | (X=NO) Sandy fat clay (CH)
3 100.0 '
3/4 100.0
#’i‘g 33'3
. Atterberg Limits
#20 938 - aterverd Limes -
#‘{88 ggz PL= 33 LL= 71 Pl= 38
) Coefficients
#200 65.0 Dgs= 0.375 Dgo= Dso=
D30= D15= D1o=
Cy= Ce=
Classification
USCS= CH AASHTO= A-7-5Q25)
Remarks
As Receive Moisture Content = 30.3%
* (no specification provided)
Sample No.: TP-9 Source of Sample: Test Date: 11/7/97
Location: Shelby, N.C. Elev/Depth: 1-2ft

Camp Dresser & McKee Inc.

Geotechnical Engineering Laboratory

Project No:

Client: Cleveland Container Service Inc.
Project: JMN Landfill

10388-22437-RT.GEO




PARTICLE SIZE DISTRIBUTION TEST REPORT

Remarks

As Received Moisture Content = 17.4%

£
. £ g€
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT ] CLAY
0.0 0.0 0.1 2.7 28.1 40.5 28.6
SIEVE | PERCENT | SPEC* | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand (SM)
3" 100.0
3/4 100.0
410 972
. Atterberg Limits
#20 85.2 - S me _
e | 4 Costcens
Dgg= 0.841 Dgo= 0.303 Dgo= 0.209
D3g= 0.0812 Dis= Dqo=
Cu= CC=
Classification
USCS= SM AASHTO= A-2-4(0)

* (no specification provided)

Sample No.: TP-9
Location: Shelby, N.C.

Source of Sample:

Test Date:
Elev/Depth:

11/7/97
7ft

Camp Dresser & McKee Inc.

Geotechnical Engineering Laboratory

Project No:

Client: Cleveland Container Service Inc.
Project: JMN Landfill

10388-22437-RT.GEO
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. GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT I CLAY
0.0 0.0 0.2 1.0 14.8 26.8 57.2
SIEVE PERCENT SPEC* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sandy elastic silt (MH)
3" 100.0
3/4" 100.0
#10 %88
. Atterberq Limits
#20 93.6 - Alterverd LIMits _
#40 840 PL= 43 LL= 54 Pi= 11
e | g - Cosficints
85= 0.454 Dgo= 0.0897 Dgo=
D3p= D1s5= D1o=
Cu= Cc=
Classification
USCS= MH AASHTO= A-7-5(6)
Remarks
As Receive Moisture Content =22.1%
* (no specification provided) ‘
Sample No.: TP-10 Source of Sample: Test Date: 11/7/97
Location: Shelby, N.C. Elev./Depth: 2-4ft

Camp Dresser & McKee Inc.

Geotechnical Engineering Laboratory

Project No:

Client: Cleveland Container Service Inc.
Project: JMN Landfill

10388-22437-RT.GEO




Camp Dresser & McKee Inc.
Geotechnical Engineering Laboratory

Liquid Limit, Plastic Limit and Plasticity Index of Soils (ASTM D4318)

Client: Cleveland Container Checked By: S.R.
Project Name: JMN Landfill
Project Location: Shelby, NC
Project Number: 10388-22437-RT.GEO
Results
Test Number: 1 2 3 4 5
Sample Number: TP-6 TP-7 TP-9 TP-10 TP-9
Lab ID Number: 1810 1811 1812 1813 1814
Tested By: M AS M JM M
Test Date: 11/77/97 1117/97 117797 117797 1177/97
Sample Depth (ft): 1-2.5 2-3 1-2 24 7.0
As Rec'd Water Cont. (%): 29.0 21.8 303 22.1 17.4
Liquid Limit (LL) 62 63 71 54 NP
Plastic Limit (PL) 52 36 33 43 NP
Plasticity Index (PI) 10 27 38 11 NP
Plasticity Chart
For classification of fine-grained soils and fine-grained fraction of coarse-grained soils.
60 X
11»"’
50
- Legend
& 40 . Z] Ben
§ L N CHotOH/ %\"A-LINE ® Test #1
30 o
z y < ATest #2
g 2 / ¢ Test #3
& A cLorol
e e / MH of OH ® Test #4
10 . P /Z °
T ML rOL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (LL)
Reference: ASTM D 2487
60 Rogers St., Cambridge, MA

Phone: (617) 252-8207 Fax: (617) 577-9492




Camp Dresser McKee Inc.
Geotechnical Engineering Laboratory

. Specific Gravity of Soils (ASTM D 854)
Client: Cleveland Container Service Inc.
Project Name: JMN Landfill
Project Number: 10388-22437-RT.GEO
Project Location: Shelby, N.C.
Sample ID: TP-6
Depth(ft) 1-2.5
Temperature, (°C) 20
Procedure: A
Mass of pycnometer, (Q) 108.1
Mass of pycnometer and oven-dry soil, (g) 226.3
Mass of oven-dry soil, (g) 118.2
. Mass of pycnometer filled with water, (g) 357.0
Mass of pycnometer filled with water and soil, (g) 430.5

Specific Gravity

2.64

60 Rogers St., Cambridge, MA
Phone: (617) 252-8137 Fax: (617) 577-9492




Camp Dresser McKee Inc.
Geotechnical Engineering Laboratory

Specific Gravity of Soils (ASTM D 854)

Client: Cleveland Container Service Inc.
Project Name: JMN Landfill
Project Number: 10388-22437-RT.GEO
Project Location: Shelby, N.C.
Sample ID: TP-10
Depth(ft) 2-4
Temperature, (°C) 20
Procedure: A
Mass of pycnometer, (g) 105.8
Mass of pycnometer and oven-dry soil, (Q) 201.6
Mass of oven-dry soil, (g) 95.8
Mass of pycnometer filled with water, (Q) 355.2
Mass of pycnometer filled with water and soil, (g) 414.2
Specific Gravity
2.60
e

60 Rogers St., Cambridge, MA
Phone: (617) 252-8137 Fax: (617) 577-9492



pcf

Dry density,

Project No.:

Elev/Depth:
Remarks:

PROCTOR TEST REPORT

Curve No.:

10388-22437-RT.GEO Dote: 11-12-1997
Project: JUMN Landfiltl
Location: Shelby N.C.

1-2.5"

Sample Number = TP-6

Description:

Nat. Moist.

MATERTAL DESCRIPTION
As Received Moisture Content = 29.0%

Classifications: USCS: MH AASHTO: A-5(7)
= -z Sp.G. = 2.64
= 62 Plasticity Index = 10

Liquid Limit

TEST RESULTS

Maximum dry density = 91.0 pcf

Optimum moisture = 27.6 %

140 ~\ N .
N N\ Test specification:
N\ \\‘\\ ASTM D 698-91 Procedure A, Standard
N \
130 N \
‘\ \
N
. N\
120 “\ N 100% SATURATION CURVES
NC FOR SPEC. GRAV. EQUAL TO:
N N 2.8
\ ‘\ 2.7
2.6
110 \\\,
N
i -
N
N ::\\
100 S\
N
‘\\i
\\
;\\&
N
90
NI
80 N
70
o) 5 10 15 20 25 30 35 40
Water content, %
‘ Plote No.

Camp Dresser & McKee Inc. / Geotechnical Engineering Laboratory




pcf

Dry density,

PROCTOR TEST REPORT

Curve No.:

Project No.: 10388-22437-RT.GEO Date: 11-12-1997

Project: JUMN Landfill
Location: Shelby, N.C.

Elev/Depth: 2‘-3"
Remarks:

1) Sample Number = TP-7 2) Specific Gravity = assumed

MATERTAL. DESCRIPTION

Description: As Received Moisture Content = 21.8%

Classifications: USCS: SM AASHTO: A-7-5(10)
Nat. Moist. = -% Sp.G. = 2.65
Liquid Limit = 63 Plasticity Index = 27

7%Z> No.4 = 1.0%

TEST RESULTS
Maximum dry density = 83.9 pcf

Optimum moisture = 26.4 7

140
NN ... .
WAVA Test specification:
N \\\\ ASTM D 698-91 Procedure A, Standard
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130 N
N
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N\
‘\ \
120 WA 100% SATURATION CURVES
N FOR SPEC. GRAV. EQUAL TO:
NN 2.8
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110 \\\A
N
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\\ \;
N ::g\
N
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N\
N
NG ‘\5=
y. s;;\\;
-l
‘&‘
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o] 5 10 15 20 25 30 35 40
Woter content, 2%
Plate No.

Camp Dresser & McKee Inc. / Geotechnical Engineering Laboratory




PROCTOR TEST REPORT

Curve No.:
Project No.: 10388-224737-RT.GEQO Date: 11-11-1997
. Project: JUMN Landfill
Location: Shelby, N.C.

Elev/Depth: 1'-2'
Remarks:

1) Sample Number = TP-9 2) Specific Gravity = assumed

MATERTAL DESCRTPTION

Description: As Received Moisture Content = 30.3%

Classifications: USCS: CH AASHTO: A77—5(2S)
Nat. Moist. = -Z% Sp.G. = 2.65
tiquid Limit = 71 Plasticity Index = 38

%> No.4 = 1.3%

TEST RESULTS
Maximum dry density = 89.7 pcf

Optimum moisture = 28.3 %
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Water content, %
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Camp Dresser & McKee Inc. / Geotechnical Engineering Laboratory




pcf

Dry density,

PROCTOR TEST REPORT

Curve No.:
Project No.: 10388-22437-RT.GEO Date: 11-12-1997
Project: JUMN Landfill
Location: Shelby, N.C.

Elev/Depth: 2'-4'
Remarks:
1) Sample Number = TP-10

MATERTAL DESCRIPTION

Description: As Received Moisture Content = 22.1% »

Classifications: USCS: MH AASHTO: A-7-5(6)
Nat. Moist. = -Z% Sp.G. = 2.60
Liquid Limit = 54 Plasticity Index = 11

TEST RESULTS
Maximum dry density = 100.5 pcf

Optimum moisture = 21.7 %

140 NN L. .
N \ Test specification:
N \\\ﬁ\ ASTM D 698-91 Procedure A, Standard
N N\
130 \\lT
N
N N
N\
‘\ \
120 NCRN 100% SATURATION CURVES
EL FOR SPEC. GRAV. EQUAL TO:
N N 2.8
N N 2.7
2.6
110 \\Sr
N
‘\
N N\
\
100 S
I’V 5“\\
4 N
/| N O
y NS
Ty
N
50 d NN
NI
SIS
80 =N
70
(0] 5 10 15 20 25 30 35 40
Water content, 2%
Plate No.

Camp Dresser & McKee Inc. / Geotechnical Engineering Laboratory




30.00

TOTAL EFFECTIVE
C. psi 11.53 5.08
$, deg 12.1 27.3
- 0.21 0.52
Q2O.OO T IR RS I [
0
24
[
-
Fe)
[(2)
}
g 10.00
£
o
o L o Dbl bbb d el b e I A it
o 10.00 20.00 30.00 40.0 50.00 60.00
Total Normal Stress, psi
Effective Normal Stress, psi - --
48.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 26.0 26.0 26.0
40.00 3 [DRY DENSITY, pcf 95.5 95.5 95.5
= [SATURATION, % 94.2 94.2 94.2
_ = |voID RATIO 0.731 0.731 0.731
% 32.00 Z |DIAMETER, in 2.80 2.80 2.80
a .
HEIGHT, in 6.00 6.00 6.00
ﬁ WATER CONTENT, % 27.5 27.4 27.2
d 24.00 r. IDRY DENSITY, pcf 95.6 95.7 96.0
s L |SATURATION, % 90.8 99.7 89.8
) VOID RATIO 0.730 0.728 0.723
S 46.00 7 |IDIAMETER, in 2.80 2.80 2.80
S : HEIGHT, in 6.00 6.00 5.99
E Strain rate. in/min 0.002 0.002 0.001
3 8.00 BACK PRESSURE, psi 53.00 53.00 53.00
CELL PRESSURE, psi 55.00 57.00 61.00
. FAILURE STRESS, psi 29.31 31.02 32.58
o Liii—ye : : PORE PRESSURE, psi 47.20 49.10 51.50
o) 5 10 15 20 |ULTIMATE STRESS, psi 29.31 31.02 32.58
Axial Strain, % PORE PRESSURE, psi 47.20 49.10 51.50
~NPE OF TEST: S1 FAILURE, psi 37.11 38.92 42.08
CU with pore pressures O3 FAILURE, psi 7.8 7.8 °-5
SAMPLE TYPE: COMPACTED CLIENT: CAMP DRESSER & McKEE
DESCRIPTION: CLAY
PROJECT: JMN LANDFILL
LL= PL= Pl= SHELBY NORTH CAROLINA
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: JMN LANDFILL
REMARKS: SAMPLES COMPACTED TO TP-10 (2'-4')
95X SPMDD AT 26.0% WATER PROJ. NO.: 9752238-01 DATE: 11-19-97
CONTENT
TRIAXIAL SHEAR TEST REPORT
FIG. NO. CDM-4 J & L TESTING CO., INC.
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30.0 Stress Path legend: Total
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Peak Strength Total Effective

a= 11.4 psi 4.8 psi
x = 11.4 deg 24 .1 deg
tan «x= 0.20 0.45

20.0

P
-~

psi

.....

q,

10.0

p. psi
. Client: CAMP DRESSER & McKEE
Project: JMN LANDFILL SHELBY NORTH CAROLINA
Location: JMN LANDFILL TP-10 (2'-4')
File: COM-4 Project No.: 9752238-01 Page 2/2 Fig. No. CDM-4




30.00

TOTAL EFFECTIVE
C. psi 8.28 0
$, deg 21.3 38.6
- TAN b 0.39 0.80
o. 20.00 R IR R R MR
o
1]
[}
—
o
| .
o 10.00 :
£ ol
w 4
o} 0.00 20.00 30.00 40.00
Total Normal Stress, psi !
{
Effective Normal Stress, psi - %
48.00 :
SAMPLE NO. 1 2 3 z
WATER CONTENT, % 33.5 33.5 33.5 §
40.00 < [DRY DENSITY, pcf 86.6 86.6 B86.6
= [SATURATION, % 97.5 97.5 97.5 ;
_ |1Z |vo1D RATIO 0.911 0.911 0.911
9 32.00 Z |DIAMETER, in 2.80 2.80 2.80
[« b .
HEIGHT, in 6.00 6.00 6.00 :
a - |wATER CcONTENT, % 34.3 34.0 33.5 i
S 24.00 £ |DRY DENSITY, pcf 86.7 87.0 B7.6
o Li |SATURAT ION, % 100.0 100.0 99.9
) VOID RATIO 0.909 0.901 0.888
L 46.00 't IDIAMETER, in 2.80 2.80 2.79 ‘
2 : HEIGHT, in 6.00 5.99 5.98 }
2 Strain rate, in/min 0.002 0.002 0.001
] BACK PRESSURE, psi 53.00 53.00 53.00
8 8.00
CELL PRESSURE, psi 55.00 57.00 61.00
- FAILURE STRESS, psi 26.12 29.38 33.10
o LEEET : : PORE PRESSURE, psi 46.90 47.90 51.50
o 5 10 15 20 |ULTIMATE STRESS, psi 26.12 29.38 33.10
Axial Strain, % PORE PRESSURE, psi 46.90 47.90 51.50
~PE OF TEST. 1 FAILURE, psi 34.22 38.48 42.60
CU with pore pressures OsFAILURE, psi 8.1 S -5
SAMPLE TYPE: COMPACTED CLIENT: CAMP DRESSER & McKEE
DESCRIPTION: CLAY
PROJECT: JMN LANDFILL
L= PL= Pl= SHELBY NORTH CAROL!NA
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: JMN LANDFILL
REMARKS: SAMPLES COMPACTED TO TP-6 (1'-2.5")
95% SPMDD AT 35.5% WATER PROJ. NO.: 9752238-01  DATE: 11-18-97
CON
ONTENT TRIAXIAL SHEAR TEST REPORT
FIG. NO. CDM-3 J & L TESTING CO., INC.
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pP. psi
. Client: CAMP DRESSER & McKEE ‘
Project: JUMN LANDFILL SHELBY NORTH CAROLINA
Location: JMN LANDFILL TP-6 (1'-2.5*)
File: CDM-3 Project No.: 97S52238-01 Page 2/2 Fig. No. CDM-3
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