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December 21, 2012

Mr. Brian Wootton

NCDENR Division of Waste Management Solid Waste Section
217 West Jones St.

Raleigh, NC 27603-1646

RE: Revisions to Davidson County Phase 2 Area 2 Permit to Construct Application
Davidson County MSW Landfill
Thomasville, North Carolina

Dear Mr. Wootton:

Smith Gardner Inc. (S+G) is pleased to submit the following revisions to the Davidson County Phase 2
Area 2 Permit to Construct Application:

¢ Revised portion of Design Hydrogeologic Report Text addressing effective porosity;
o Revised Figure with appropriate vertical scale;

o Textural classification triangle calculations for estimated porosity evaluations; and
o Revised Water Quality Monitoring Plan.

This should address your comments regarding these portions of the original submittal. S+G
appreciates your time in reviewing this document. Please contact us at 919-828-0577 or by e-mail

(below] if you have any questions or require any additional information.

Sincerely,

SMITH GARDNER, INC.
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\
Madeline German, P.G. Joan A. Smyth, P.G.
Project Geologist Senior Hydrogeologist
madelineldsmithgardnerinc.com joan@smithgardnerinc.com
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1.0 INTRODUCTION

1.1 Overview

This Water Quality Monitoring Plan (WQMP) specifies the procedures and requirements
to satisfy North Carolina Solid Waste Management Rule 15A NCAC 13B.0544 (b) and (c).
The WQMP addresses the following two (2) major elements; monitoring/sampling of the
groundwater system and monitoring/sampling of the surface water.

The WAQMP will meet the following requirements:

o Represent the quality of the background groundwater that has not been affected
by leakage from the unit [.0544 [bJ[T)IA)).

e Represent the quality of the groundwater passing the relevant point of
compliance as approved by the Division [.0544 [bJ[1](B)).

e The groundwater monitoring programs must include consistent sampling and
analysis procedures that are designed to ensure monitoring results that provide
an accurate representation of groundwater quality at the background and down-
gradient wells [.0544 (b)1)(C]).

e Detection Groundwater monitoring program [.0544 [b)[1)(D]).

o The sampling procedures and frequency must be protective of human health and
the environment [.0544 (bJ(1](E)).

o Responsibility of sample collection and analysis must be defined as a part of the
monitoring plan [.0544 [c](2)).

This WQMP also addresses the following procedures that will be implemented to ensure
the integrity of each sampling event:

e Sample preservation and shipment;

o |aboratory analytical procedures;

e Sample Chain-of-custody control; and

e Quality assurance/quality control programs.

The methods and procedures described in the WQMP are intended to facilitate the
collection of true and representative samples and test data. Field procedures are
presented in Section 2.0 in their general order of implementation. Equipment
requirements for each field task are presented within the applicable section. Laboratory
procedures, quality assurance methods, and record keeping requirements are
presented in Sections 3.0 through 8.0.
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Strict adherence to the procedures stipulated in this plan is required. Any
variations from these procedures should be thoroughly documented.

1.2 Site Contact Information

In case of emergencies, or if questions arise during the implementation of this program,
please contact the following:

121 Davidson County Integrated Solid Waste

1242 Old US Hwy 29

Thomasville, North Carolina 27360

Phone: (336) 242-2284

Mr. Charles Brushwood - Solid Waste Director
Charlie.Brushwood(ddavidsoncountync.gov

122 North Carolina DENR

North Carolina DENR - Raleigh Central Office (RCO)
217 West Jones Street

Raleigh, NC 27603

Phone: (919) 707-8200

North Carolina DENR - Winston-Salem Regional Office (WRO)
585 Waughtown St

Winston-Salem, NC 27107

Phone: (336) 771-5000

123 Division of Waste Management (DWM) — Solid Waste Section

Field Operations Branch Head: Mark Poindexter (RCO)
Solid Waste Permit Engineer: John Murray (WRO)
Environmental Senior Specialist: Hugh Jernigan (WRO)

1.3 Site Background

The Davidson County Phase 2 Landfill (Permit 29-06), located at 1242 Old Hwy 29
Thomasville, NC, has been in operation since 2008. The facility is located approximately
5 miles southwest of Thomasville. Area development consists of a mix of residential and
wooded undeveloped use. In general, development in the area is primarily along the
main roads. The site and monitoring locations are shown on Figure 1.
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131 Geology

The Davidson County Landfill facility is located in the Piedmont Physiographic
Province of North Carolina. More specifically, the Geologic Map of North
Carolina (1985) indicates that the site lies within, but at the western margin of,
the Carolina Slate Belt. This belt includes predominantly volcanic and
sedimentary rocks of Late Proterozoic to Cambrian age that have been
metamorphosed and intruded by numerous igneous plutons. The boundary zone
between the Carolina Slate Belt and the adjacent Charlotte Belt is known as the
Gold Hill/Silver Hill shear zone.

The most detailed mapping of the area was published by the US Geological
Survey in the Geologic Map of Charlotte by Goldsmith, Milton and Horton (1988).
This mapping indicates that the site vicinity is underlain by two stratigraphic
units: metavolcanic rocks (mv), and metamorphosed granodiorite (mgd).

The metavolcanic rocks include mafic, intermediate and felsic volcanic rocks,
rocks from the Flat Swamp Member of the Cid Formation, and metavolcanic
rocks of the Battleground Formation. The Battleground Formation is
characterized as a quartz-sericite schist and phyllite. It contains subordinate
beds of quartz-pebble conglomerate, quartzite, kyanite or sillmanite quartzite
and manganiferous schist. The metamorphosed granodiorite (mgd) occurs in the
central portion of the proposed Phase 2 area. This unit is locally porphyritic.

Two geophysical studies performed at the site indicate nine (9) major bedrock
fractures trending NW-SE across the Phase 2 site. Additionally five (5) diabase
dikes trending NE-SW were noted. Only three of these show extensive
expression, while two of them are inferred from minor results in limited areas.

132  Hydrogeology

The uppermost aquifer on-site is seen at approximately elevation 660 feet to 690
feet and consists primarily of unconsolidated sandy silts and clays. This is an
unconfined aquifer. Discharge from the uppermost aquifer occurs year-round
along Rich Fork Creek to the north and west, and toward Jimmy's Creek to south
of the site. A groundwater divide is present along the Phase 2 Unit's southern
border manipulating the groundwater for this area to flow northerly. It should be
noted that the groundwater flow direction for almost all of Area 2 is to the north,
therefore, the majority of monitoring points are located to the north of Area 2. A
potentiometric surface map for the site is included as Figure 1.

This Water Quality Monitoring Plan (WQMP) has been prepared to meet the field
sampling and laboratory analysis requirements of ongoing monitoring at the site.
The WQMP details field and laboratory protocols that must be followed to meet
the data objectives of semi-annual groundwater monitoring.
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2.0

MONITORING PROGRAM

2.1 Overview

This section of the Water Quality Monitoring Plan addresses each aspect of the
monitoring program. As a minimum, the Davidson County landfill will monitor the
groundwater quality on a semi-annual basis.

2.2 Monitoring Network and Analytical Parameters

A review of historical water level data indicates that groundwater is flowing to the east at
both the MSW and C&D landfills toward the discharge point of Rich Fork Creek. There
are 14 locations proposed for inclusion in the MSW landfill monitoring network. In
general, these are similar to the previous Water Quality Monitoring Plan; however,
modifications from prior monitoring events are discussed in detail in Section 2.2.1. The
monitoring network is summarized in the table below.

MSW Landfill Monitoring Network

Well Location Sampling Analytical Parameters
Frequency
MW-1 Upgradient Semi-Annual Appendix | + Field
MW-2 Downgradient Semi-Annual Appendix | + Field
MW-3S Downgradient Semi-Annual Appendix | + Field
MW-3D Downgradient - bedrock Semi-Annual Water Level Only
MW-4S Downgradient Semi-Annual Appendix | + Field
MW-4D Downgradient - bedrock Semi-Annual Water Level Only
MW-5 Downgradient Semi-Annual Appendix | + Field
MW-6S Downgradient Semi-Annual Appendix | + Field
MW-8 Downgradient Semi-Annual Appendix | + Field
MW-9 Downgradient Semi-Annual Appendix | + Field
MW-10S Downgradient Semi-Annual Appendix | + Field
MW-10D Downgradient - bedrock Semi-Annual Water Level Only
SW-1 Upgradient Rich Fork Semi-Annual Appendix | + Field
Creek
SW-2 Downgradient Rich Fork Semi-Annual Appendix | + Field
Creek

Note: Appendix | parameters are listed in Table 1.

Water Level Only - Bedrock wells will be monitored for water levels only. Should
analysis of upper aquifer wells associated with the bedrock wells indicate impact
from the landfill, these wells will be considered for future sampling/analysis.

221  Modifications from Previous Manitoring Netwark

Please note due to the groundwater divide and the primary flow direction north,
the primary groundwater monitoring wells are located north of Phase 2.
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Monitoring wells MW-10S and MW-10D will be added to the groundwater
monitoring network for this site. These wells will be converted from existing
piezometers PZ-37S and PZ-37D. These piezometers were installed
downgradient of the proposed Area 2 with the deeper well (PZ-37D]) installed in
an identified fracture within the bedrock. These wells are constructed to 27 and
44 feet below grade respectively, and the deep well (designated by “D”) is
installed in the bedrock.

The bedrock aquifer wells (MW-3d, MW-4d, and MW-10D) will be sampled for
filtered metals during the spring 2013 monitoring event. If the results from this
analysis indicate concentrations below 2L we propose these wells only be used
for recording semi-annual water levels from this point forward. The uppermost
aquifer is the first location where detection of impact from the landfill would
occur since the horizontal component of groundwater flow is greater than the
vertical component. If the upper aquifer wells associated with these bedrock
wells [MW-3s, MW-4s, or MW-10s) indicate groundwater quality impact from the
landfill, the bedrock aquifer wells will be considered for water quality sampling
and analysis.

Two existing wells MW-6d and MW-7 have been found to be consistently dry.
Monitoring well MW-6d has been found dry from April 2010 through September
2011, while MW-7 has been found to be dry from April 2009 through September
2011. Due to the dry condition of these wells, they will be removed from the
monitoring network and properly abandoned in accordance with 15A NCAC 2C.

Surface water location SW-3 will also be removed from the monitoring network.
This location has been historically dry and a replacement surface water
monitoring point is unnecessary.

2.3 Groundwater Sample Collection

231  Introduction

This section presents details of the procedures and equipment required to
perform groundwater field measurements and sampling from monitoring wells
during each monitoring event. Where possible, phases of work will proceed
from the upgradient (background) wells to downgradient [compliance) wells.

2311 Guidance Documents

Sampling, analysis and submittals shall be performed in accordance with
this plan and the following guidance documents:

1. Groundwater, Surface Water and Soil Sampling for Landfills -
NCDENR Guidance updated April 2008.
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2. October 26, 2006 Memo from NCDENR entitled "New Guidelines
for Electronic Submittal of Environmental Monitoring Data.”

3. February 23, 2007 Memo from NCDENR entitled Addendum to
October 27, 2006, North Carolina Solid Waste Section
Memorandum Regarding New Guidelines for Electronic Submittal
of Environmental Data.

4. October 16, 2007 Memo from NCDENR entitled Environmental
Monitoring Data for North Carolina Solid Waste Management
Facilities.

2312 Fuel Powered Equipment

Fuel-powered equipment, such as generators for pumps, must be
situated away and downwind from all site activities (i.e. purging and
sampling). If field conditions prevent such placement, then the fuel
source must be placed as far away as possible from the sampling
activities. The conditions of sampling must be described in detail in the
field notes.

If fuel must be handled, it should be done the day before sampling. Effort
should be made to avoid handling fuels on the day of sampling. If fuels
must be dispensed during sampling activities, dispense fuel downwind
and well away from any sampling locations. Wear gloves while working
with fuel and dispose of the gloves away from sampling activities. Wash
hands thoroughly after handling any fuels.

2313  Equipment Decontamination

All non-dedicated equipment that will come in contact with the well
casing and water will be decontaminated between wells. The procedure
for decontaminating non-dedicated equipment is as follows:

1. Don new powder-free nitrile gloves.

2. Clean item with tap water and phosphate-free laboratory detergent
Liqui-Nox or equivalent], using a brush if necessary to remove particulate
matter and surface films.

3. Rinse thoroughly with pesticide grade isopropanol and allow to air dry.

4. Rinse with organic-free water (Milli-Q water or other ultra-pure water)
and allow to air dry.
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5. Wrap with commercial-grade aluminum foil, if necessary, to prevent
contamination of equipment during storage or transport.

It should be noted that Liqui-Nox detergent solutions will be stored in a
clearly marked HDPE or PP container. Containers for pesticide-grade
isopropanol will be made of inert materials such as Teflon, stainless
steel, or glass.

Sampling will be planned and conducted in such a way as to minimize the
need for decontamination in the field through the use of dedicated
sampling equipment, or a new disposable Teflon bailer at each well.
Unclean equipment will be segregated from clean equipment during all
field activities. All clean equipment will remain in the manufacturer’s
packaging until use, or will be wrapped in commercial-grade aluminum
foil or untreated butcher paper.

232  Water Level Measurements

2321 Static Water Levels

Static water level and depth to the well bottom will be measured in each
well prior to any purging or sampling activities. Static water level and
well depth measurements are necessary to calculate the volume of
stagnant water in the well prior to purging. Additionally, these
measurements provide a field check on well integrity, degree of siltation,
and are used to prepare potentiometric maps, calculate aquifer flow
velocities and monitor changes in site hydrogeologic conditions.

Groundwater depths will be measured to a vertical accuracy of 0.01 feet
relative to established wellhead elevations. Each well will have a
permanent, easily identified reference point on the lip of the well riser
from which all water level measurements will be taken. The elevation of
the reference point will be established by a Registered Land Surveyor.

2.3.2.2 (ontamination Prevention

Upon opening each well, new nitrile surgical gloves will be donned.
Appropriate measures will be taken during all measurement activities to
prevent soils, decontamination supplies, precipitation, and other potential
contaminants from entering the well or contacting clean equipment.

2323 Equipment

An electronic water level indicator will be used to accurately measure
depth to groundwater in each well and/or piezometer. The electronic
water level indicator will be constructed of inert materials such as
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stainless steel and Teflon. Between each well, the device will be
thoroughly decontaminated by washing with non-phosphate (Liqui-
Nox) soap and rinsing with organic-free water to prevent cross
contamination from one well to another.

The following measurements will be recorded in a dedicated field book
prior to sample collection (see Section 5.0 for detailed description of field
notes to be collected]:
e Depth to static water level and well bottom (to the nearest 0.01
foot);
e Height of water column in the riser (based upon measured depth
of well);
e Condition of wellhead protective casing, base pad and riser; and
e Changes in condition of well and surroundings.

233  Well Monitor Evaluations

2331 Description

Water accumulated in each well may be stagnant and unrepresentative of
surrounding aquifer conditions and therefore must be removed to insure
that fresh formation water is sampled. Each well will be purged of
standing water in the well casing following the measurement of the static
water level. Monitoring well evacuation should be performed in
upgradient wells first, and by systematically moving to downgradient well
locations.

2.3.3.2 (Contamination Prevention

New latex or nitrile surgical gloves will be donned for all well purging and
sampling activities and whenever handling decontaminated field
equipment. Appropriate measures will be taken during all measurement,
purging and sampling activities to prevent surface soils, decontaminated
supplies, precipitation, and other potential contaminants from entering
the well or contacting cleaned equipment.

2.3.3.3 Calculations

The volume of standing water in the well riser and screen will be
calculated immediately before well evacuation during each monitoring
event. A standing water volume will be calculated for each well using
measured static water level, well depth and well casing diameter
according to the following equation:
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V=(TD-SWL]xC

Where: V = One well volume (gallons)
TD = Total depth of the well (in feet)
SWL = Static water level (in feet)
C = Volume constant for given well diameter (gallons/foot]
C =0.163 gal/ft for two-inch wells.
C = 0.653 gal/ft for four-inch wells.

2334 Well Purging

Several options for well purging are used at this site including:

e Bailers:
e Low Flow Pumps; and
e Grundfos Redi-flo Pumps.

Bailers - Where bailers are used, new, disposable bailers with either
double or bottom check-valves will be used to purge each well.
Disposable purge bailers will be constructed of fluorocarbon resin
(Teflon) or inert plastic suitable for the well and ground conditions. Each
bailer will be factory-clean and remain sealed in a plastic sleeve until
use. A new Teflon-coated stainless steel, inert mono-filament line or
nylon cord will be used for each well to retrieve the bailers. Where
bailers are used, a minimum of three well volumes shall be purged
unless the well runs dry.

Low Flow Pumps - Monitoring wells may be purged and sampled using
the low-flow sampling method in accordance with the Solid Waste Section
Guidelines for Groundwater, Soil, and Surface Water Sampling INCDENR,
2008).

Depth-to-water measurements will be obtained using an electronic water
level indicator capable of recording the depth to an accuracy of
0.01 foot. A determination of whether or not the water table is located
within the screened interval of the well will be made. If the water table is
not within the screened interval, the amount of drawdown that can be
achieved before the screen is intersected will be calculated. If the water
table is within the screened interval, total drawdown should not exceed
1 foot so as to minimize the amount of aeration and turbidity. If the water
table is above the top of the screened interval, the amount of drawdown
should be minimized to keep the screen from being exposed.

If the purging equipment is non-dedicated, the equipment will be lowered
into the well, taking care to minimize the disturbance to the water
column. If conditions [i.e., water column height and well yield) allow, the
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pump will be placed in the uppermost portion of the water column
(minimum of 18 inches of pump submergence is recommended).

The minimum volume/time period for obtaining independent Water
Quality Parameter Measurements (WQPM) will be determined. The
minimum volume/time period is determined based on the stabilized flow
rate and the amount of volume in the pump and the discharge tubing
(alternatively, the volume of the flow cell can be used, provided it is
greater than the volume of the pump and discharge tubing). Volume of
the bladder pump should be obtained from the manufacturer. Volume of
the discharge tubing is as follows:

3/8-inch inside diameter tubing: 20 milliliters per foot
1/4-inch inside diameter tubing: 10 milliliters per foot
3/16-inch inside diameter tubing: 5 milliliters per foot

Once the volume of the flow-cell or the pump and the discharge tubing
has been calculated, the well purge will begin. The flow rate should be
based on historical data for that well (if available] and should not exceed
500 milliliters per minute. The initial round of WQPM should be recorded
and the flow rate adjusted until drawdown in the well stabilizes. Water
levels should be measured periodically to maintain a stabilized water
level. The water level should not fall within 1 foot of the top of the well
screen. If the purge rate has been reduced to 100 milliliters or less and
the head level in the well continues to decline, the required water
samples should be collected following stabilization of the WQPM, based
on the criteria presented below.

If neither the head level nor the WQPM stabilize, a passive sample should
be collected. Passive sampling is defined as sampling before WQMP have
stabilized if the well yield is low enough that the well will purge dry at the
lowest possible purge rate (generally 100 milliliters per minute or less).

WQPM stabilization is defined as follows: pH (+/- 0.2 S.U.), conductance
(+/- 5% of reading), temperature (+/- 10% of reading or 0.2°C), and
dissolved oxygen [+/- 20% of reading or 0.2mg/L (whichever is
greater]]. Oxidation reduction potential will be measured and ideally
should also fall within +/- 10mV of reading; however, this is not a required
parameter. At a minimum, turbidity measurements should also be
recorded at the beginning of purging, following the stabilization of the
WQPM, and following the collection of the samples. The optimal turbidity
range for micropurging is 25 Nephelometric Turbidity Units (NTU) or
less. Turbidity measurements above 25 NTU are generally indicative of
an excessive purge rate or natural conditions related to excessive fines in
the aquifer matrix.
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Stabilization of the WQPM should occur in most wells within five to six
rounds of measurements. If stabilization does not occur following the
removal of a purge volume equal to three well volumes, a passive sample
will be collected.

The direct-reading equipment used at each well will be calibrated in the
field according to the manufacturer’'s specifications prior to each day's
use and checked at a minimum at the end of each sampling
day. Calibration information should be documented in the instrument’s
calibration logbook and the field book.

Each well is to be sampled immediately following stabilization of the
WQPM. The sampling flow rate must be maintained at a rate that is less
than or equal to the purging rate. For volatile organic compounds, lower
sampling rates (100 - 200 milliliters/minute) should be used. Final field
parameter readings should be recorded prior to and after sampling.

Grundfos Redi-Flo Pumps - Where Redi-Flo pumps are used, the same
low flow techniques for sampling will be used. Please see above for
detailed summary of purging/sampling techniques.

2335 PurgeRate

Wells will be purged at a rate that will not cause recharge water to be
excessively agitated or cascade through the screen. Care will also be
taken to minimize disturbance to the well sidewalls and bottom which
could result in the suspension of silt and fine particulate matter. The
volume of water purged from each well and the relative rate of recharge
will be documented in sampling field notes. Wells which have very low
recharge rates will be purged once until dry. Damaged, dry or low
yielding and high turbidity wells will be documented for reconsideration
before the next sampling event.

2336 Purge Water Disposal

Purge water will be managed to prevent possible soil and surface water
contamination. Well site management options may include temporary
containment and disposal as leachate or portable activated carbon
filtration if warranted by field characteristics.

2.3.3.7 Non-Dedicated Equipment

Durable, non-dedicated equipment that is lowered into the well or which
may come in contact with the water samples will be thoroughly
decontaminated before each use. Equipment shall be disassembled to
the degree practical, washed with (non-phosphate) soapy potable tap
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water, and triple rinsed using de-ionized water. Detailed equipment
decontamination procedures are detailed in Section 2.3.1.3.

234  Sample Collection

After purging activities are complete, groundwater samples will be collected for
laboratory analysis. Sampling is undoubtedly the most critical stage and the
focus of the water quality monitoring program. Samples should be collected
from least contaminated location(s) first, followed by locations of increasing
contamination across the site. Prior to sample collection, all sample labels
should be properly filled-out with permanent ink, such as Sharpie Pen. At a
minimum, the label should identify the sample with the following information:

e Sample Location or Well Number;

e Sample Identification Number;

e Date and Time of Collection;

e Analysis Required;

e Sampler’s Initials;

e Preservative Used [if any); and

e Other Pertinent Information As Necessary.

Upon completion of the sample label, the label should be affixed to the sample
bottle prior to sampling.

Sampling will occur within 24-hours of the purging of each well and as soon after
well recovery as possible. Wells which fail to recharge or produce an adequate
sample volume within 24-hours of purging will not be sampled.

2341 Field Parameters

Field measurements of temperature, pH, and specific conductance will be
made immediately prior to sampling each monitoring point. For all low-
flow sampling, dissolved oxygen (DOJ] and oxidation reduction potential
(ORP) shall also be collected. Additionally, turbidity measurements
should also be collected for evaluation of any metals detected. The field
test specimens will be collected with the sampling bailer and placed in a
clean, non-conductive glass or plastic container for observation. The
calibration of the pH, temperature, conductivity and turbidity meters will
be completed according to the manufacturers’ specifications and
consistent with Test Methods for Evaluating Solid Waste -
Physical/Chemical Methods (SW-846). A pocket thermometer and litmus
paper will be available in case of meter malfunction.

2.34.2 Sample Equipment

Several options for sample collection are used at this site including:
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e Teflon Bailers;
e Low Flow Pumps; and
e Grundfos Redi-flo Pumps.

Of these, Low Flow purging/sampling systems are the most prevalent as
the Grundfos pumps are utilized for low flow purging/sampling. Low flow
purging/sampling is recommended for this site wherever possible.

Teflon Bailers - Where bailers are used, each well will be sampled using
a new, factory-cleaned, disposable Teflon bailer with bottom check-valve
and sample discharge mechanism. A new segment of Teflon-coated
stainless steel wire, inert mono-filament line or nylon cord will be used to
lower and retrieve each bailer. The bailer will be lowered into each well
to the point of groundwater contact and then allowed to fill as it sinks
below the water table. Bottom contact will be avoided in order to avoid
suspending sediment in the samples. The bailer will be retrieved and
emptied in a manner which minimizes sample agitation.

Low Flow Pumps - Upon completion of purging with the low flow pump
systems, samples may be collected immediately from the pumping
system. Samples are to be collected in the order outlined in Section
2.3.4.4.

Redi-Flo Pumps - Upon completion of purging of three well volumes of
water, samples may be collected from the Redi-Flo pumps. Samples will
be collected in the order outlined in Section 2.3.4.4.

2343 Sample Transference

Samples will be transferred directly from the Teflon bailer into a sample
container that has been specifically prepared for the preservation and
storage of compatible parameters. A bottom emptying device provided
will be used to transfer samples from bailer to sample container. The
generation air bubbles and sample agitation will be minimized during
bailer discharge. Groundwater samples will be collected and contained in
the order of volatilization sensitivity.

2344 Order of Sample Collection

Initially, only purgeable organics and total metals samples will be
collected for laboratory analysis. Subsequently, other analytical methods
may be required. When collected, the following order of sampling will be
observed:

o Volatile Organics and Volatile Inorganics;
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e Extractable Organics, Petroleum Hydrocarbons, Aggregate
Organics and Oil and Grease;

e Total Metals;

e Inorganic Nonmetallics, Physical and Aggregate Properties and
Biologicals;

e Microbiologicals; and

o Measurements of pH, Temperature, DO, ORP, Conductivity and
Turbidity.

Note: If the pump used to collect groundwater samples is not suitable to
collect volatile or extractable organics then collect all other parameters
and withdraw the pump and tubing. Then collect the volatile and
extractable organics.

All samples will be collected and analyzed in an unfiltered state during
sampling events. Samples for dissolved metal analysis, if subsequently
required, will be prepared by field filtration using a decontaminated
peristaltic pump and a disposable 0.45 micron filter cartridge specifically
manufactured for this purpose.

2.3.4.5 [econtamination

All reusable sampling equipment including water level probes, water
quality meters, interface probes, and filtering pumps which might contact
aquifer water or samples will be thoroughly decontaminated between
wells by washing with non-phosphate soapy, de-ionized water and rinsing
with isopropanol and organic-free water. Detailed equipment
decontamination procedures are detailed in Section 2.3.1.3.

2348 Sample Preservation

Upon completion of sampling at each location, the sample bottles will be
placed in a cooler with ice that is sealed in Ziploc bag for preservation.

2.34.7 Field Quality Assurance

Field and trip blanks will be prepared, handled and analyzed as
groundwater samples to ensure cross-contamination has not occurred.
One set of trip blanks, as described later in this document, will be
prepared before leaving the laboratory to ensure that the sample
containers or handling processes have not affected the quality of the
samples. One set of field (equipment) blanks will be created in the field
at the time of sampling to ensure that the field conditions, equipment, and
handling during sampling collection have not affected the quality of the
samples. This sample will be collected using the same equipment utilized
for well sampling. A duplicate groundwater sample may be collected from
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a single well as a check of laboratory accuracy. Blanks and duplicate
containers, preservatives, handling, and transport procedures for surface
water samples will be identical to those noted for groundwater samples.

2348 Sample Containers

Sample containers will be provided by the laboratory for each sampling
event. Containers must be either new, factory-certified analytically clean
by the manufacturer, or cleaned by the laboratory prior to shipment for
sampling. Laboratory cleaning methods will be based on the bottle type
and analyte of interest. Metal containers are thoroughly washed with
non-phosphate detergent and tap water, and rinsed with (1:1) nitric acid,
tap water, (1:1) hydrochloric acid, tap water, and non-organic water, in
that order. Organic sample containers are thoroughly washed with non-
phosphate detergent in hot water and rinsed with tap water, distilled
water, acetone, and pesticide quality hexane, in that order. Other sample
containers are thoroughly washed with non-phosphate detergent and tap
water, rinsed with tap water, and rinsed with non-organic water. The
laboratory shall provide proper preservatives in the sample containers
prior to shipment (see Section 6.0).

2.4 Surface Water Sample Collection

This section presents details of the procedures and equipment required to perform
surface water field measurements and sampling from springs, streams and ponds
during each monitoring event.

241  Surface Water Level Observations

Surface water quality analyses are particularly sensitive to site hydrologic
conditions and recent precipitation events. Water levels may fluctuate
significantly in comparison the groundwater table and may result in either
diluting or increasing contaminant loadings. The scheduling of sampling events
and the interpreted surface water data must take into account recent weather
and sampling station conditions.

2411 Monitoring Conditions

Surface water level and sampling station conditions may be observed one
day prior to, and during each sampling event if warranted by site
conditions. Surface water observations will include the flood stage in
streams, seasonal base flow conditions, and confirm location and timing
for meaningful surface water quality sampling. The following objective
observations will be recorded in a dedicated field book prior to sample
collection:
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*Relative stream water level;

*Surface water clarity; and

*Changes in surface monitoring station conditions and
surroundings.

24.1.2 Monitoring Condition Modification

Modifications to surface sampling station conditions may be required
prior to each sampling event. These modifications may include the
removal of surface and submerged debris, slightly deepening the station
to allow sample container immersion, or channeling/piping to consolidate
local discharge. When modifications are required, sufficient time will be
allowed for settlement of suspended solids between the disturbance and
sample collection. A minimum settling period of four hours prior to
sampling will be observed.

242  Sample Collection

2421 Collection Procedure

Surface water samples will be obtained from areas of minimal turbulence
and aeration. Samples will only be collected if flowing water is observed
during the sampling event. New nitrile surgical gloves will be donned
prior to sample collection. The following procedure will be implemented
regarding sampling of surface waters:

1. Put on new nitrile surgical gloves.

2. Hold the bottle in the bottom with one hand, and with the other,
remove the cap.

3. Push the sample container slowly into the water and tilt up
towards the current to fill. A water depth of six inches is generally
satisfactory. Care will be taken to avoid breaching the surface or
losing sample preservatives while filling the container.

4. If there is little current movement, the container should be
moved slowly, in a lateral, side to side direction, with the mouth of
the container pointing upstream.

2422 Field Parameters

Temperature, pH, specific conductivity and turbidity will be taken at the
start of sampling as a measure of field conditions and check on the
stability of the water samples over time. Measurements of temperature,
pH, specific conductivity and turbidity will be recorded for all surface
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water samples. The calibration of the pH, temperature, conductivity, and
turbidity meters will be completed at the beginning of each sampling
event, according to the manufacturers’ specifications and consistent with
Test Methods for Evaluating Solid Waste - Physical/Chemical Methods
(SW-846).

2423 (bservation

Surface water samples will be collected and contained in the order of
volatilization sensitivity of the parameters as follows:

*Volatile Organics and Volatile Inorganics;

eExtractable Organics, Petroleum Hydrocarbons, Aggregate
Organics and Oil and Grease;

*Total Metals;

elnorganic  Nonmetallics, Physical /Aggregate Properties,
Biologicals;

*Microbiologicals; and

*Measurements of pH, Temperature, DO, ORP, Conductivity and
Turbidity.

All surface water samples will be collected unfiltered. If future dissolved
metal analysis is required, samples will be prepared by field filtration
using a decontaminated peristaltic filtering pump (or equivalent] and a
disposable 0.45 micron filter cartridge manufactured for this purpose.

Surface water samples will be collected from surface water monitoring
points shown on the attached Figure 1. Samples will be collected directly
from the station in the container that has been prepared for the
preservation and storage of compatible parameters. Samples will be
collected in a manner that assures minimum agitation. Additional blanks
and duplicate samples will not be taken with the surface water samples.

24.24 [econtamination

All field meters which might contact surface water samples will be
thoroughly decontaminated between stations by washing with non-
phosphate soapy, de-ionized water and rinsed with isopropanol and
organic-free water. Detailed equipment decontamination procedures are
detailed in Section 2.3.1.3.

24.25 Sample Containers

Sample containers shall be prepared and provided by the laboratory for
each surface water sampling event. Each container's preparation and
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preservatives shall be the same as those utilized for groundwater
sampling and addressed previously in Section 2.3.4.8.
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3.0  FIELDQA/QC PROGRAM
3. Overview
Field Quality Assurance/Quality Control (QA/QC) requires the routine collection and
analysis of trip blanks to verify that the handling process has not affected the quality of
the samples. Any contaminants found in the trip blanks could be attributed to:
1. Interaction between the sample and the container;
2. Contaminated source water; or
3. A handling procedure that alters the sample.
32  Blank Samples
321  Trip Blanks
The laboratory will prepare a trip blank by filling each type of sample bottle with
laboratory grade distilled or deionized water. Trip blanks will be placed in
bottles of the specific type required for the analyzed parameters and taken from
a bottle pack specifically assembled by the laboratory for each groundwater
sampling event. Trip blanks will be taken prior to the sampling event and
transported with the empty bottle packs. The blanks will be analyzed for volatile
and purgeable organics only.
322  Field Blanks
Where there are wells that are sampled with non-dedicated equipment, field
blank samples shall be collected at a rate of one sample per day. To collect a
field blank, a bailer shall be filled with non-organic (milli-Q) water. Handling the
bailer in a manner identical to well sampling, the water is to be transferred into
the sample collection jars specified for the field blanks. These samples are
packed and sent to the laboratory with the other samples.
33 Blank Concentrations
The concentration levels of any contaminants found in the trip or field blank will be
reported but will not be used to correct the groundwater data. In the event that elevated
parameter concentrations are found in a blank, the analysis will be flagged for future
evaluation and possible re-sampling.
34  Field Instruments
All field instruments utilized to measure groundwater characteristics will be calibrated
prior to entering the field, and recalibrated in the field as required, to insure accurate
measurement for each sample. The specific conductivity and pH meter shall be
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recalibrated utilizing two prepared solutions of known concentration in the range of
anticipated values (between 4 and 10). A permanent thermometer, calibrated against a
National Bureau of Standards Certified thermometer, will be used for temperature
meter calibration. Other field equipment should be calibrated at least daily using the
manufacturer’'s recommended specifications.
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4.0

SAMPLE PRESERVATION AND SHIPMENT

4.1 Overview

Methods of sample preservation, shipment, and chain-of-custody procedures to be
observed between sampling and laboratory analysis are presented in the following
sections.

4.2 Sample Preservation

Pre-measured chemical preservatives will be provided by the analytical laboratory.
Hydrochloric acid will be used as a chemical stabilizer and preservative for volatile and
purgeable organic specimens. Nitric acid will be used as the preservative for samples
for metals analysis.

4.3 Storage/Transport Conditions

Proper storage and transport conditions must be maintained in order to preserve the
integrity of samples between collection and analysis. Ice and chemical cold packs will
be used to cool and preserve samples, as directed by the analytical laboratory. Samples
will be maintained at a temperature of 4° C. Dry ice is not to be used. Samples will be
packed and/or wrapped in plastic bubble wrap to inhibit breakage or accidental spills.

Chain-of-Custody control documents will be placed in a waterproof pouch and sealed
inside the cooler with the samples for shipping. Tape and/or custody seals shall be
placed on the outside of the shipping coolers, in a manner to prevent and detect
tampering with the samples.

4.4 Sample Delivery

Samples shall be delivered to the analytical laboratory within a reasonable period of
time in person or using an overnight delivery service to insure holding times are not
exceeded. If samples are not shipped the same day, the ice used to keep the samples
cool shall be replenished in order to maintain the required temperature of 4° C.
Shipment and receipt of samples will be coordinated with the laboratory. Do NOT store
or ship highly contaminated samples (concentrated wastes, free product, etc.) or
samples suspected of containing high concentrations of contaminants in the same
cooler or shipping container with other environmental samples.

4.5 Chain of Custody

Chain-of-Custody control will be maintained from sampling through analysis to prevent
tampering with analytical specimens. Chain-of-Custody control procedures for all
samples will consist of the following:
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Chain-of-Custody will originate at the laboratory with the shipment of prepared
sample bottles and a sealed trip blank. ldentical container kits will be shipped by
express carrier to the sampler or site or picked up at the laboratory in sealed
coolers.

Upon receipt of the sample kit, the sampler will inventory the container kit and
check its consistency with number and types of containers indicated in the Chain-
of-Custody forms and required for the sampling event.

Labels for individual sample containers will be completed in the field, indicating
the site, time of sampling, date of sampling, sample location/well number, and
preservation methods used for the sample.

Collected specimens will be placed in the iced coolers and will remain in the
continuous possession of the field technician until shipment or transferal as
provided by the Chain-of-Custody form has occurred. If continuous possession
can not be maintained by the field technician, the coolers will be temporarily
sealed and placed in a secured area.

Upon delivery to the laboratory, samples will be given laboratory sample
numbers and recorded into a logbook indicating client, well number, and date
and time of delivery. The laboratory director or his designee will sign the Chain-
of-Custody control forms and formally receive the samples. The field technician,
project manager and the laboratory director will work together to insure that
proper refrigeration of the samples is maintained.

Copies of the complete Chain-of-Custody forms will be placed in the laboratory's
analytical project file and attached to the laboratory analysis report upon
completion.

Chain-of-Custody forms will be used to transfer direct deliveries from the sampler to
the laboratory. A coded, express delivery shipping bill shall constitute the Chain-of-
Custody between the sampler and laboratory for overnight courier deliveries.
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50  FIELD LOGBOOK
Overview
The field technician will keep an up-to-date logbook documenting important information
pertaining to the technician’s field activities. The field logbook will document the
following:
*Site Name and Location
*Date and Time of Sampling
*Climatic Conditions During Sampling Event
*Sampling Point/Well Identification Number
*Well Static Water Level
*Height of Water Column in Well
*Purged Water Volume and Well Yield (High or Low)
*Presence of Immiscible Layers and Detection Method
*Observations on Purging and Sampling Event
*Time of Sample Collection
*Temperature, pH, and Conductivity Readings
*Signature of Field Technician
*Relative stream water level
*Surface water clarity
Changes in surface monitoring station conditions and surroundings.
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LABORATORY ANALYSIS

6.1 Overview

The ground and surface water parameters will be analyzed for field indicators of water
quality (pH, conductivity, temperature and turbidity] and those constituents listed in
Table 1. All analytical methods are taken from Test Methods For Evaluating Solid Waste
- Physical/Chemical Methods (SW-846) or Methods For the Chemical Analysis of Water
and Wastes and will be consistent with the Division of Waste Management’'s policies
regarding analytical methods and reporting limits. Analysis will be performed by a
laboratory certified by the North Carolina DENR for the analyzed parameters.

6.2 Laboratory Quality Assurance/Quality Control

Formal environmental laboratory Quality Assurance/Quality Control (QA/QC) procedures
are to be utilized at all times. The owner/operator of the landfill is responsible for
selecting a laboratory contractor and insuring that the laboratory is utilizing proper
QA/QC procedures. The laboratory must have a QA/QC program based upon specific
routine procedures outlined in a written laboratory Quality Assurance/Quality Control
Manual. The QA/QC procedures listed in the manual shall provide the lab with the
necessary assurances and documentation that accuracy and precision goals are
achieved in all analytical determinations. Internal quality control checks shall be
undertaken regularly by the lab to assess the precision and accuracy of analytical
procedures.

6.3 Laboratory Quality Control Checks

The internal quality control checks include the use of calibration standards, standard
references, duplicate samples, and spiked or fortified samples. Calibration standards
shall be verified against a standard reference obtained from a second (alternate)
source. For most analytical methods, calibration curves shall be developed using at
least one (1) blank and three (3) standards. Samples shall be diluted, if necessary, to
ensure that analytical measurements fall within the linear portion of the calibration
curve. Where required, duplicate samples shall be processed at an average frequency
of 10 percent to assess the precision of testing methods, and standard references shall
be processed not less than monthly to assess the accuracy of analytical
procedures. Method or procedural blanks and spiked or fortified samples shall be
carried through all stages of sample preparation and measurement to validate the
efficiency and accuracy of the analysis.

6.4 Data Review

During the course of the analyses, quality control data and sample data shall be
reviewed by the laboratory manager to identify questionable data and determine if the
necessary QA/QC requirements are being followed. |If a portion of the lab work is
subcontracted, it is the responsibility of the contracted laboratory to verify that all

Davidson County — Phase 2 Area1and 2 Water Quality Monitoring Plan
Oecember 2012 Page 24





subcontracted work is completed by certified laboratories, using identical QA/QC
procedures.
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7.0

RECORD KEEPING AND REPORTING

7.1 Overview

This section addresses the documentation and reporting requirements associated with
the implementation of the WQMP.

7.2 Groundwater System Evaluations

After each monitoring event, the potentiometric surface will be evaluated to determine
whether the monitoring system remains adequate and to determine the rate and
direction of groundwater flow at the site. The direction of groundwater flow will be
determined by a comparison of groundwater surface elevations across the site through
the construction of a potentiometric surface map. Groundwater flow rate will be
determined using the following equation:

V=Kl/n
Where: V = Velocity (feet/day)
K = Hydraulic Conductivity (feet/day)
| = Hydraulic Gradient (foot/foot)
n = Effective Porosity of aquifer soils (unit less])

If these evaluations indicate the groundwater monitoring system is insufficient in
meeting the requirements of the rules, the monitoring system will be modified
accordingly and a work plan will be submitted to NCDENR for review prior to
modifications to enhance the monitoring system.

7.3 Result Reporting

Copies of all laboratory analytical data will be forwarded to the SWS within 60 calendar
days of the receipt of laboratory data. The analytical data submitted will specify the date
of sample collection, the sampling point identification and include a map of sampling
locations. Should a significant concentration of contaminants be detected in ground and
surface water, as defined in North Carolina Solid Waste Rules, Groundwater Quality
Standards, or Surface Water Quality Standards, the owner/operator of the landfill shall
notify the SWS and will place a notice in the landfill records as to which constituents
were detected.

All monitoring reports will be submitted with the following:

An evaluation of potentiometric surface

Analytical laboratory reports and summary tables

A Solid Waste Environmental Monitoring Data Form (included in Attachment A)
Laboratory Data submitted in accordance with the Electronic Data Deliverable
Template.

o>~
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Monitoring reports may be submitted electronically by e-mail or in paper copy form.
Copies of all laboratory results and water quality reports for the Davidson County landfill
will be kept in the landfill office. Reports summarizing all groundwater quality results
and data evaluation will be submitted to the Division of Waste Management for each
sampling event. Depending upon the analytical results received, graphical analyses
may be performed to evaluate plume movement and contaminant trends over time.
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8.0  MONITORING PROGRAM MODIFICATIONS
8.1 Overview
This section addresses the procedures that should be followed with respect to any water
quality program modifications.
82  Well Abandonment/Rehabilitation
After each groundwater monitoring event, the potentiometric surface will be evaluated
to determine whether the monitoring system remains adequate and to determine the
rate and direction of groundwater flow at the site.
Should wells become irreversibly damaged or require rehabilitation, the Solid Waste
Section (SWS) shall be notified. If monitoring wells and/or piezometers are damaged
irreversibly they shall be abandoned under the direction of the SWS. The abandonment
procedure in unconsolidated materials will consist of over-drilling and/or pulling the
well casing and plugging the well with an impermeable, chemically-inert sealant such
as neat cement grout and/or bentonite clay. For bedrock well completions the
abandonment will consist of plugging the interior well riser and screen with an
impermeable neat cement grout and/or bentonite clay sealant.
8.3  Additional Well Installations
Any additional well installations will be carried out in accordance with SWS directives. If
the potentiometric maps reveal that the depths, location, or number of wells is
insufficient to monitor potential releases of solid waste constituents from the solid
waste management area, new well locations and depths will be submitted to the SWS for
approval.
All monitoring wells shall be installed under the supervision of a geologist or engineer
who is registered in North Carolina and who will certify to the SWS that the installation
complies with the North Carolina Regulations. Upon installation of future wells the
documentation for the construction of each well will be submitted by the registered
geologist or engineer within 30 days after well construction.
8.4 Implementation Schedule
This Monitoring Program will be implemented upon approval of this Water Quality
Monitoring Plan.
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RICHARDSON SMITH GARDNER

ENGINEERING & GEOLOGICAL

4 N. BOYLAN AVENUE
RALEIGH, NORTH CAROLINA 27603

NC. LIC, NO. CO828 (ENGINEERING)

By: JAS
Date: 4/26/12

Table 1
Appendix | Analyte List with Field Parameters

Groundwater EPA
Appendix | Constituents Standard Method Synonyms
Antimony 7041
Arsenic 7060/7061
Barium 7080/6010
Beryllium 7091
Cadmium 7131
Chromium 7191
Cobalt 7201
Copper 7210/6010
Lead 7421
Nickel 7520/6010
Selenium 7740/7741
Silver 7761
Thallium 7841
Vanadium 7911
Zinc 7950/6010
Temperature Field
pH Field
Turbidity Field
Specific Conductance Field
Acetone 8260 2-Propanone
Acrylonitrile 8260 2-Propenenitrile
Benzene 8260
Bromochloromethane 8260 Chlorobromomethane
Bromodichloromethane 8260 Dibromochloromethane
Bromoform 8260 Tribromomethane
Carbon Disulfide 8260
Carbon Tetrachloride 8260 Tetrachloromethane
Chlorobenzene 8260
Chloroethane 8260 Ethyl chloride
Chloroform 8260 Trichloromethane
Dibromochloromethane 8260 Chlorodibromomethane
1,2-Dibromo-3-chloropropane 8260 DBCP
1,2-Dibromoethane 8260 Ethylene dibromide, EDB
1,2-Dichlorobenzene 8260 o-Dichlorobenzene
1,4-Dichlorobenzene 8260 p-Dichlorobenzene
trans-1,4-Dichloro-2-butene 8260
1,1-Dichloroethane 8260 Ethyldidene chloride
1,2-Dichloroethane 8260 Ethylene dichloride
1,1-Dichloroethylene 8260 Vinylidene chloride
cis-1,2-Dichloroethylene 8260
trans-1,2-Dichloroethylene 8260
1,2-Dichloropropane 8260 Propylene dichloride
cis-1,3-Dichloropropene 8260
trans-1,3-Dichloropropene 8260
Ethylbenzene 8260
2-Hexanone 8260 Methyl butyl ketone
Methyl bromide 8260 Bromomethane
Methyl chloride 8260 Chloromethane
Methyl ethyl ketone 8260 2-Butanone
Methyl iodide 8260 lodomethane
4-Methyl-2-pentanone 8260 Methyl isobutyl ketone
Methylene bromide 8260 Dibromomethane
Methylene chloride 8260 Dichloromethane
Styrene 8260 Ethenylbenzene
1,1,1,2-Tetrachloroethane 8260
1,1,2,2-Tetrachloroethane 8260
Tetrachloroethylene 8260 Perchloroethylene
Toluene 8260 Methyl benzene
1,1,1-Trichloroethane 8260 Methyl chloroform
1,1,2-Trichloroethane 8260
Trichloroethylene 8260
Trichloroflouromethane 8260 CFC-11
1,2,3-Trichloropropane 8260
Vinyl acetate 8260 Acetic acid, ethenyl ester
Vinyl chloride 8260 Choroethene
Xylenes 8260 Dimethyl benzene

| Note: Most recent version of EPA method for analysis should be used.
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S M ITH BA R I] N E R Table A2-1 Date: 12/7/2012
Grain Recalculation Summary By: MG

% Finer than 0.0625 mm % Finer than 0.004 mm
Sample No. Depth [ft) Ref, Ref, Target Ref, Ref, Target
Size (mm) % | Size ([mm) % | Size ([mm) % | Size ([mm) % | Size ([mm) % | Size [mm) %

pz-12* 5 -7 0.0750 39.7% 0.0300 25.0% 0.0625 36.8% 0.0050 3.0% 0.0030 0.0% 0.004 1.7%
pz-12* 25 - 265 0.0750 43.0% 0.0300 26.0% 0.0625 39.6% 0.0050 3.0% 0.0030 1.0% 0.004 2.1%
pz-21S* 10 - 115 0.0750 65.0% 0.0254 50.0% 0.0625 62.5% 0.0050 18.5% 0.0038 15.0% 0.004 15.7%
PZ-24* 10 - 115 0.0750 63.5% 0.0209 50.0% 0.0625 61.6% 0.0060 34.5% 0.0030 28.0% 0.004 30.7%
pz-255* 20 - 215 0.0750 35.0% 0.0300 24.0% 0.0625 32.8% 0.0072 15.0% 0.0030 11.5% 0.004 12.7%
pPz-25D* 70 - 71.5 0.0750 31.5% 0.0300 24.0% 0.0625 30.0% 0.0056 15.0% 0.0021 10.0% 0.004 13.3%
pPZ-51 10 - 14 0.0750 29.7% 0.0327 15.7% 0.0625 26.6% 0.0063 5.7% 0.0031 4.5% 0.004 4.9%
pz-52* 20 - 22 0.0750 29.3% 0.0300 24.0% 0.0625 28.2% 0.0050 17.0% 0.0030 15.0% 0.004 16.1%
pz-57* 15 - 18 0.0750 25.3% 0.0400 21.0% 0.0625 24.1% 0.0050 13.0% 0.0030 11.0% 0.004 12.1%
pPz-58 30 - 32 0.0750 53.8% 0.0282 37.1% 0.0625 50.7% 0.0059 17.5% 0.0030 10.1% 0.004 13.2%
pz-59* 15 - 20 0.0750 36.1% 0.0400 30.0% 0.0625 34.3% 0.0050 15.0% 0.0030 12.0% 0.004 13.7%
pPzZ-62 20 - 25 0.0750 40.1% 0.0305 27.0% 0.0625 37.4% 0.0062 10.3% 0.0031 6.0% 0.004 7.6%
pPZ-63 20 - 23 0.0750 59.2% 0.0294 34.6% 0.0625 54.4% 0.0060 15.5% 0.0031 7.6% 0.004 10.6%
Sample No. Depth [ft) Sand Silt Clay

pz-12* 5 -7 63.2% 35.1% 1.7%

pz-12* 25 - 27 60.4% 37.5% 2.1%

pz-21S* 10 - 12 37.5% 46.8% 15.7%

pz-24* 10 - 12 38.4% 30.9% 30.7%

pz-255* 20 - 22 67.2% 20.2% 12.7%

pPz-25D* 70 - 72 70.0% 16.7% 13.3%

PZ-51 10 - 14 73.4% 21.7% 4.9%

pz-52* 20 - 22 71.8% 12.1% 16.1%

pz-57* 15 - 18 75.9% 11.9% 12.1%

pPz-58 30 - 32 49.3% 37.4% 13.2%

pz-59* 15 - 20 65.7% 20.6% 13.7%

PZ-62 20 - 25 62.6% 29.9% 7.6%

PZ-63 20 - 23 45.6% 43.8% 10.6%

NOTE:

Accumulative percentages of the target grain sizes (0.0625mm and 0.004mm]) were interpolated form the grain-size percentages at either end of a specific segment (denoted
Ref1 and Ref2, respectively) in which a target grain size falls. The numbers were taken from the grain size analysis report submitted by Geotechnics.

* Indicates hydrometer analysis was not conducted and percentages of silt and clay are estimations from the seive analysis graph and field descriptions





SMITH+GARDNER
Effective Porosity Summary By: MG

AGU Grain Size Distribution

Sample No. Depth (ft) AGU Classification sand Silt Clay Effective Porosity
Pz-12* 5-7 Silty Sand 63.2% 35.1% 1.7% 27.2%
Pz-12* 25 - 265 Silty Sand 60.4% 37.5% 2.1% 27.8%
Pz-21S* 10 - 115 Sandy Silt 37.5% 46.8% 15.7% 12.7%
PZ-24* 10 - 115 Sandy Clay 38.4% 30.9% 30.7% 4.6%
PZ-25S5* 20 - 215 Silty Sand 67.2% 20.2% 12.7% 17.2%
PZ-25D* 70 - 715 Silty Sand 70.0% 16.7% 13.3% 17.9%
PZ-51 10 - 14 Silty Sand 73.4% 21.7% 4.9% 26.5%
PZ-52* 20 - 22 Silty Sand 71.8% 12.1% 16.1% 16.7%
PZ-57* 15 - 18 Silty Sand 75.9% 11.9% 12.1% 19.6%
PZ-58 30 - 32 Silty Sand 49.3% 37.4% 13.2% 15.3%
PZ-59* 15 - 20 Silty Sand 65.7% 20.6% 13.7% 16.2%
PZ-62 20 - 25 Silty Sand 62.6% 29.9% 7.6% 22.4%
PZ-63 20 - 23 Silty Sand 45.6% 43.8% 10.6% 17.4%
NOTE:

1. The proportions of sand, silt, and clay displayed in Table B-3 are in accordance with the recommendation made by the America Geophysical Union (AGU)
Subcommittee on Sediment Terminology. This particle-size classification system is widely adopted in recent USGS publications. Because the AGU soil
classification system is different for that defined in the Unified Soil Classification System (USCS), the grain sizes for a soil sample were recalculated in Table B-
2. Note that determining particle-size distribution by the AGU classification system is a prerequisite for using Johnson's trilinear graph for effective porosity
calculation.

2. Johnson's trilinear graphs was used to graphically determine the effective porosity of a soil sample.

3. * Indicates hydrometer analysis was not conducted and percentages of silt and clay are estimations from the seive analysis graph and field descriptions
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eotechnics

INTEGRITY IN TESTING

December 8, 2010

Project No. 2010-774-01

Ms. Joan Smyth

Richardson Smith Gardner & Associates
14 N. Boylan Avenue

Raleigh, NC 27603

jsmythr@rsgengineers.com
Transmittal

Laboratory Test Results
Davidson County Landfill

Please find attached the laboratory test results for the above referenced project. The tests were outlined
on the Project Verification Form that was faxed to your firm prior to the testing. The testing was performed
in general accordance with the methods listed on the enclosed data sheets. The test results are believed
to be representative of the samples that were submitted for testing and are indicative only of the
specimens which were evaluated. We have no direct knowledge of the origin of the samples and imply no
position with regard to the nature of the test results, i.e. pass/fail and no claims as to the suitability of the
material for its intended use.

The test data and all associated project information provided shall be held in strict confidence and
disclosed to other parties only with authorization by our Client. The test data submitted herein is
considered integral with this report and is not to be reproduced except in whole and only with the
authorization of the Client and Geotechnics. The remaining sample materials for this project will be
retained for a minimum of 90 days as directed by the Geotechnics’ Quality Program.

We are pleased to provide these testing services. Should you have any questions or if we may be of
further assistance, please contact our office.

Respectively submitted,
Geotechnics, Inc.

Mo/

Michael P. Smith
Regional Manager

We understand that you have a choice in yoilr laboratory services
and we thank you for choosing Geotechnics.

'N: Data Transmittal Letter Date: 1/28/05 Rev.:

2200 Westinghouse Boulevard » Suite 103 » Raleigh, NC 27604 » Phone (919) 876-0405 « Fax (919) 876 0460





eotechnics

INTEGRITY IN TESTING

MOISTURE CONTENT
ASTM D 2216-05 (SOP-$1)

Client R.S.G. & ASSOCIATES
Client Reference DAVIDSON CO. LF.
Project No. 2010-774-01
Lab ID 1 2 3 4 5

. Boring No. PZ-46 PZ-47 PZz-48 'PZ-51 PZ-52
Depth (ft) 27.5-30.0 15.0-18.0 25.0-30.0 10.0-14.0 20.0-22.0
Sample No. NA NA NA NA NA
Tare Number 818 820 816 824 842
Wt. of Tare & WS (gm) 223.96 171.65 171.09 151.85 962.37
Wt. of Tare & DS (gm) 204.60 169.47 164.58 149.06 925.51
WHt. of Tare (gm) 137.32 136.07 135.98 135.28 255.85
WHt. of Water (gm) 19.36 2.18 6.51 2.79 36.86
Wt. of DS (gm) 67.28 33.4 28.6 13.78 669.66
Water Content (%) 28.8 6.5 228 20.2 5.5
Lab ID 6 7 8 9 10
Boring No. PZ-53 PZ-54 PZ-55 PZ-56 PZ-57
Depth (ft) 15.0-18.0 10.0-13.0 5.0-6.0 7.5-9.0 15.0-18.0
Sample No. NA NA NA NA NA
Tare Number ’ 827 826 215 819 8010
Wt. of Tare & WS (gm) 160.55 169.67 454 .56 156.92 199.95
Wt. of Tare & DS (gm) 156.58 167.51 428.88 155.02 189.70
Wt. of Tare (gm) 136.29 139.19 172.30 135.56 135.92
Wt. of Water (gm) 3.97 2.16 25.68 1.9 10.25
Wt. of DS (gm) 20.29 28.32 256.58 19.46 53.78
Water Content (%) 19.6 7.6 10.0 9.8 19.1
Notes : NA

Tested By ™S Date 12/1/2010  Checked By -, Date 2L so

page 1 Of 1 DCN: CT-S1 DATE 6-30-98 REVISION: 2 \SERVER\Data Drive\Data Sheets\[Limit-(NP).xIs]Sheet1

2200 Westinghouse Boulevard * Suite 103 ¢ Raleigh, NC 27604 « Phone (919) 876-0405 » Fax (919) 876-0460 » www.geotechnics.net





MOISTURE CONTENT
ASTM D 2216-05 (SOP-S1)

eotechnics

INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES
Client Reference DAVIDSON CO. LF.
Project No. 2010-774-01
Lab ID 11 12 13 14 15
Boring No. PZ-58 Pz-59 PZ-60 PZ-61a PZ-62
Depth (ft) 30.0-32.0 15.0-20.0 5.0-7.0 16.0-20.0 20.0-25.0
Sample No. NA NA NA NA NA
Tare Number 822 216 200 209 815
Wt. of Tare & WS (gm) 251.66 725.49 887.03 663.72 178.52
Wt. of Tare & DS (gm) 235.50 614.41 832.67 570.17 168.88
Wt. of Tare (gm) 136.98 170.76 171.76 171.63 136.08
Wt. of Water (gm) 16.16 111.08 54.36 93.55 9.64
Wt. of DS (gm) 98.52 443.65 660.91 398.54 32.8
Water Content (%) 16.4 25.0 8.2 23.5 29.4
Lab ID 16 17 18 19 20
Boring No. PZ-63 CDSB-1 CDSB-2 SB-1 CDMW-6
Depth (ft) 20.0-23.0 0.04.0 10.0-12.0 10.0-13.0 5.0-7.0
Sample No. NA NA NA NA NA
Tare Number 817 213 823 843 838
Wt. of Tare & WS (gm) 221.83 997.86 154.37 821.08 827.48
Wt. of Tare & DS (gm) . 203.96 964.34 152.56 776.85 798.94
WHt. of Tare (gm) 135.62 173.30 136.95 262.05 261.61
Wt. of Water (gm) 17.87 33.52 1.81 44.23 28.54
Wt. of DS (gm) 68.34 791.04 15.61 514.8 537.33
Water Content (%) 26.1 4.2 11.6 8.6 5.3
Notes : NA
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INTEGRITY IN TESTING

MOISTURE CONTENT
ASTM D 2216-05 (SOP-S1)

Client R.S.G. & ASSOCIATES
Client Reference DAVIDSON CO. LF.
Project No. 2010-774-01
Lab ID 21
Boring No. CDMW-7
Depth (ft) 5.0-7.0
Sample No. NA
Tare Number 834
Wt. of Tare & WS (gm) 847.65
Wt. of Tare & DS (gm) 824.58
WHt. of Tare (gm) 259.44
Wt. of Water (gm) 23.07
Wt. of DS (gm) 565.14
Water Content (%) 4.1
Notes : NA
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ATTERBERG LIMITS

Client R.S.G & ASSOCIATES
Client Reference DAVIDSON CO. LF.
Project No. 2010-774-01

Lab ID 2010-774-01-01

Note: The USCS symbol used with this test refers only to the minus No. 40

eotechnics

INTEGRITY IN TESTING

ASTM D 4318-05/ AASHTO T89 (SOP - S4A)

Boring No. PZ-46
Depth (ft) 27.5-30.0
Sample No. NA

Soil Description GRAY SILT

( Minus No. 40 sieve material, Airdried)

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .

Liquid Limit Test 1 2 3

M
Tare Number K L A V)
WHt. of Tare & WS (gm) 26.42 25.02 25.26 L
WHt. of Tare & DS (gm) 23.98 22.75 22,74 T
Wt. of Tare (gm) 15.21 15.21 156.22 . |
Wt. of Water (gm) 2.4 2.3 2.5 P
Wt. of DS (gm) 8.8 7.5 7.5 0]

|
Moisture Content (%) 27.8 30.1 33.5 N
Number of Blows 33 25 16 T
Plastic Limit Test 1 2 Range Test Results
Tare Number N U Liquid Limit (%) 30
Wt. of Tare & WS (gm) 22.23 21.64 ‘
Wt. of Tare & DS (gm) 20.71 20.21 Plastic Limit (%) 28
Wt. of Tare (gm) 15.25 15.14
Wt. of Water (gm) 1.5 1.4 Plasticity Index (%) 2
Wt. of DS (gm) 5.5 51

USCS Symbol ML

Moisture Content (%) 27.8 28.2 -0.4 '
Note: The acceptable range of the two Moisture contents is * 2.6
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05/ AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. Pz-47
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-02 Soil Description GRAY SILTY CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 { Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number K-A A-B A-C U
WHt. of Tare & WS (gm) 2412 24.55 25.27 L
WHt. of Tare & DS (gm) 22.51 22.79 23.29 T
WHt. of Tare (gm) 15.45 15.58 15.59 |
Wt. of Water (gm) 1.6 1.8 2.0 P
Wt. of DS (gm) .74 7.2 7.7 o

|
Moisture Content (%) 22.8 244 25.7 N
Number of Blows 34 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number \% A-D Liquid Limit (%) 24
Wt. of Tare & WS (gm) 21.93 22.48
Wt. of Tare & DS (gm) 20.82 21.27 Plastic Limit (%) 20
Wt. of Tare (gm) 15.26 15.36
Wt. of Water (gm) 1.1 1.2 Plasticity Index (%) 4
Wt. of DS (gm) 5.6 5.9

USCS Symbol CL-ML
Moisture Content (%) 20.0 20.5 -0.5 ‘
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart

26 60 7

26 X 50 "' /
: cL [ /
25 | -1 CH

Pos
o
\

N
o

30 - /

/ MH

N

s
’
.

Plasticity Index (%)

Water Content
IN
® o

N
(=3

[
a5

N
w
]
]

23 0 ML
1 10 100 0 20 40 60 80 100
Number of Blows CL- ML Liquid Limit (%)
Tested By  SD Date  12/7/2010 Checked By GEyN Date 2-9-0
page 1 of 1 DCN: CT-S4B DATE: 10/8/2001  REVISION: 2

2200 Westinghouse Boulevard  Suite 103 » Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (919) 876-0460 » www.geotechnics.net





ATTERBERG LIMITS
ASTM D 4318-05/ AASHTO T89 (SOP - S4A)

Client R.S.G & ASSOCIATES Boring No.
Client Reference DAVIDSON CO. LF. Depth (ft)
Project No. 2010-774-01 Sample No.
Lab ID 2010-774-01-03 Soil Description

Note: The USCS symbol used with this test refers only to the minus No. 40

eotechnics

INTEGRITY IN TESTING

PZ-48
25.0-30.0

NA

BROWN SILT

( Minus No. 40 sieve material, Airdried)

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .

Liquid Limit Test 1 2 3
M
Tare Number Cc R A-N V)
Wt. of Tare & WS (gm) 27.30 23:02 25.01 L
WH. of Tare & DS (gm) 24.06 20.86 22.32 T
WHt. of Tare (gm) 15.24 15.16 15.39 1
Wt. of Water (gm) 3.2 2.2 2.7 P
Wt. of DS (gm) 8.8 5.7 6.9 (0]
’ 1
Moisture Content (%) 36.7 37.9 38.8 N
Number of Blows 34 25 16 T
Plastic Limit Test 1 2 Range Test Results
Tare Number A-K A-F Liquid Limit (%) 38
WHt. of Tare & WS (gm) 21.98 21.91
WHt. of Tare & DS (gm) 20.54 20.47 Plastic Limit (%) 29
WHt. of Tare (gm) 15.50 15.42 :
Wt. of Water (gm) 1.4 1.4 Plasticity Index (%) 9
Wt. of DS (gm) 5.0 5.1
USCS Symbol ML
Moisture Content (%) 28.6 285 0.1 '
Note: The acceptable range of the two Moisture contents is + 2.6
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. PZ-51
Client Reference DAVIDSON CO. LF Depth (ft) 10.0-14.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-04 Soil Description GRAY BROWN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 { Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description . )
Liquid Limit Test 1 2 3

M
Tare Number D-2 B-B A-H )
Wt. of Tare & WS (gm) 24.77 25.52 23.34 L
Wt. of Tare & DS (gm) 22.95 23.49 21.68 T
Wt. of Tare (gm) 15.21 15.51 15.52 I
Wt. of Water (gm) 1.8 2.0 1.7 P
Wt. of DS (gm) 7.7 8.0 6.2 0]

|
Moisture Content (%) 23.5 25.4 26.9 N
Number of Blows 35 25 17 T
Plastic Limit Test 1 2 Range Test Results
Tare Number A-l A-P Liquid Limit (%) 25
Wt. of Tare & WS (gm) 21.68 22.94
Wt. of Tare & DS (gm) 20.49 21.49 Plastic Limit (%) 24
WHt. of Tare (gm) 15.42 15.55 -
Wt. of Water (gm) : 1.2 1.5 Plasticity Index (%) - 1
Wt. of DS (gm) 5.1 5.9

USCS Symbol - ML
Moisture Content (%) 23.5 24.4 -0.9 ‘
Note: The acceptable range of the two Moisture contents is + 2.6
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ATTERBERG LIMITS

eotechnics

ASTM D 4318-05/ AASHTO T89 (SOP - S4A)

INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Boring No. PZ-52

Client Reference DAVIDSON CO. LF Depth (ft) 20.0-22.0

Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-05 Soil Description BROWN TAN LEAN CLAY

Note: The USCS symbol used with this test refers only to the minus No. 40

( Minus No. 40 sieve material, Airdried)

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .

Liquid Limit Test 1 2 3
’ M
Tare Number Y F M U
WHt. of Tare & WS (gm) 23.25 25.11 24.45 L
WHt. of Tare & DS (gm) 21.65 22.95 22.34 T
Wt. of Tare (gm) 15.57 15.08 15.10 |
Wt. of Water (gm) 1.6 2.2 2.1 P
Wt. of DS (gm) 6.1 7.9 7.2 o]
|
Moisture Content (%) 26.3 27.4 29.1 N
Number of Blows 35 25 17 T
Plastic Limit Test 1 2 Range Test Results
Tare Number Q R Liquid Limit (%) 28
WHt. of Tare & WS (gm) 22.45 21.62
Wt. of Tare & DS (gm) 21.25 20.57 Plastic Limit (%) 20
Wt. of Tare (gm) 15.15 15.16
Wt. of Water (gm) 1.2 1.1 Plasticity Index (%) 8
Wit. of DS (gm) 6.1 5.4
USCS Symbol CL
Moisture Content (%) 19.7 19.4 0.3 ‘
Note: The acceptable range of the two Moisture contents is + 2.6
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INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05/ AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. PZ-53
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-06 Soil Description BROWN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number A u L U
Wt. of Tare & WS (gm) 24.71 23.27 23.43 L
Wt. of Tare & DS (gm) 22.22 21.10 21.13 T
Wt. of Tare (gm) 15.21 15.14 15.21 |
Wt. of Water (gm) 2.5 2.2 23 P
Wt. of DS (gm) 7.0 6.0 59 o
I
Moisture Content (%) 35.5 36.4 38.9 N
Number of Blows 35 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number K N Liquid Limit (%) 37
Wt. of Tare & WS (gm) 21.26 21.84 ‘
Wt. of Tare & DS (gm) 19.93 20.38 Plastic Limit (%) 28
W1. of Tare (gm) 15.20 15.24
Wt. of Water (gm) 1.3 1.5 . Plasticity Index (%) 9
Wt. of DS (gm) 47 5.1
USCS Symbol ML
Moisture Content (%) 28.1 28.4 -0.3 '
Note: The acceptable range of the two Moisture contents is £ 2.6
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. PZ-54
Client Reference DAVIDSON CO. LF. Depth (ft) 10.0-13.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-07 Soil Description GRAY/BROWN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number H S E u
WHt. of Tare & WS (gm) 31.07 31.12 30.32 L
WH. of Tare & DS (gm) 27.52 27.73 27.27 T
WHt. of Tare (gm) 15.15 15.17 15.24 |
Wit. of Water (gm) 3.6 34 3.1 P
WHt. of DS (gm) 12.4 12.6 12.0 o

I
Moisture Content (%) 28.7 27.0 25.4 N
Number of Blows 15 25 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number W (0] Liquid Limit (%) 27
Wt. of Tare & WS (gm) 24.84 26.25
Wt. of Tare & DS (gm) 22.95 24.13 Plastic Limit (%) 24
Wt. of Tare (gm) 15.14 15.20
Wt. of Water (gm) 1.9 21 Plasticity Index (%) 3
Wt. of DS (gm) 7.8 8.9

USCS Symbol ML
Moisture Content (%) 24.2 23.7 0.5 :
Note: The acceptable range of the two Moisture contents is £ 2.6
Flow Curve Plasticity Chart
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. PZ-55
Client Reference DAVIDSON CO. LF. Depth (ft) 5.0-6.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-08 Soil Description BROWN SILTY CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number | B T U
Wt. of Tare & WS (gm) 25.65 27.04 25.05 L
WHt. of Tare & DS (gm) 23.35 24.71 23.24 T
Wt. of Tare (gm) 15.19 15.16 15.16 |
Wt. of Water (gm) 2.3 2.3 1.8 P
Wt. of DS (gm) 8.2 9.6 8.1 o

|
Moisture Content (%) 28.2 24.4 224 N
Number of Blows 15 25 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number J G Liquid Limit (%) 25
WHt. of Tare & WS (gm) 21.80 21.02
Wt. of Tare & DS (gm) 20.63 19.98 Plastic Limit (%) 21
Wt. of Tare (gm) 15.11 15.00
Wt. of Water (gm) 1.2 1.0 Plasticity Index (%) 4
Wt. of DS (gm) 5.5 5.0

{USCS Symbol CL-ML
Moisture Content (%) 21.2 20.9 0.3 ‘
Note: The acceptable range of the two Moisture contents is + 2.6
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eotechnics

INTEGRITY IN TESTING
ATTERBERG LIMIT
ASTM D 4318-05 (SOP - S4)

Client R.S.G. & ASSOCIATES Boring No. PZ-56
Client Reference DAVIDSON CO. LF. Depth (ft) 7.5-9.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-09 Visual Description GRAY

( Minus No. 40 sieve material, Wet Method)

NON - PLASTIC
MATERIAL

Tested By  JBD Date  12/6/2010 Checked By G pate  2-870
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ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G & ASSOCIATES
Client Reference DAVIDSON CO. LF.
Project No. 2010-774-01

Lab ID 2010-774-01-10

Boring No.
Depth (ft)
Sample No.
Soil Description
Note: The USCS symbol used with this test refers only to the minus No. 40
sieve material. See the "Sieve and Hydrometer Analysis"” graph page for the complete material description .

eotechnics

PZ-57
15.0-18.0

NA

BROWN SILT

INTEGRITY IN TESTING

( Minus No. 40 sieve material, Airdried)

Liquid Limit Test -1 2 3
M
Tare Number H S E )
Wit. of Tare & WS (gm) 29.34 33.01 33.33 L
Wt. of Tare & DS (gm) 25.70 28.75 29.21 T
WHt. of Tare (gm) 15.14 15.19 15.24 1
Wt. of Water (gm) 3.6 4.3 4.1 P
Wt. of DS (gm) 10.6 13.6 14.0 o
1
Moisture Content (%) 34.5 31.4 29.5 N
Number of Blows 15 25 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number w 0] Liquid Limit (%) 31
Wt. of Tare & WS (gm) 23.54 24.27
WHt. of Tare & DS (gm) 21.78 22.43 Plastic Limit (%) 26
WHt. of Tare (gm) 15.14 15.20
Wt. of Water (gm) 1.8 1.8 Plasticity Index (%) 5
Wt. of DS (gm) 6.6 7.2 ‘
USCS Symbol ML
Moisture Content (%) 26.5 25.4 11 ‘
Note: The acceptable range of the two Moisture contents is + 2.6
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ATTERBERG LIMITS
ASTM D 4318-05/ AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No.
Client Reference DAVIDSON CO. LF Depth (ft)
Project No. 2010-774-01 Sample No.
Lab ID 2010-774-01-11 Soil Description

Note: The USCS symbol used with this test refers only to the minus No. 40

eotechnics

INTEGRITY IN TESTING

PZ-58
30-32

NA

TAN SILT

( Minus No. 40 sieve material, Airdried)

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .

Liquid Limit Test 1 2 3
M
Tare Number S B H u
Wt. of Tare & WS (gm) 31.82 30.86 30.64 L
Wt. of Tare & DS (gm) 28.03 27.08 26.64 T
WH. of Tare (gm) 15.18 15.21 15.13 |
Wt. of Water (gm) 3.8 3.8 4.0 P
Wt. of DS (gm) 12.9 11.9 11.5 (o]
|
Moisture Content (%) 29.5 31.8 34.8 N
Number of Blows 35 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number E w Liquid Limit (%) 32
Wt. of Tare & WS (gm) 23.19 22.33
WHt. of Tare & DS (gm) 21.58 20.92 Plastic Limit (%) 25
Wt. of Tare (gm) 15.27 15.14
Wt. of Water (gm) 1.6 1.4 Plasticity Index (%) 7
Wt. of DS (gm) 6.3 5.8 ‘
USCS Symbol ML
Moisture Content (%) 25.5 24.4 1.1 '
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No.
Client Reference DAVIDSON CO. LF. Depth (ft)
Project No. 2010-774-01 Sample No.
Lab ID 2010-774-01-12 Soil Description

Note: The USCS symbol used with this test refers only to the minus No. 40

eotechnics

INTEGRITY IN TESTING

PZ-59
15.0-20.0

NA

BROWN SILT

( Minus No. 40 sieve material, Airdried)

sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description.

Liquid Limit Test 1 2 3
M
Tare Number A-U B-B A-H U
WHt. of Tare & WS (gm) 30.68 30.78 29.45 L
WHt. of Tare & DS (gm) 25.89 26.33 25.58 T
WHt. of Tare (gm) 15.20 15.51 15.52 I
Wt. of Water (gm) 4.8 45 3.9 P
- |Wt. of DS (gm) 10.7 10.8 10.1 o]
1
Moisture Content (%) 44.8 411 38.5 N
Number of Blows 15 25 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number A-l A-P Liquid Limit (%) 41
WHt. of Tare & WS (gm) 23.06 22.60
Wt. of Tare & DS (gm) 21.11 20.76 Plastic Limit (%) 35
WHt. of Tare (gm) -15.42 15.54
Wt. of Water (gm) 2.0 1.8 Plasticity Index (%) 6
Wt. of DS (gm) 5.7 5.2
USCS Symbol ML
Moisture Content (%) 34.3 35.2 -1.0 :
Note: The acceptable range of the two Moisture contents is + 2.6 ,
Flow Curve Plasticity Chart
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. PZ-60
Client Reference DAVIDSON CO. LF. : Depth (ft) 5.0-7.0
Project No. 2010-774-01 Sample No. NA ,
Lab ID 2010-774-01-13 Soil Description GRAY SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number A-B A-C A-D U
Wt. of Tare & WS (gm) 33.94 30.80 37.71 L
Wt. of Tare & DS (gm) 29.97 27.72 33.31 T
Wt. of Tare (gm) 15.59 15.58 15.36 |
Wt. of Water (gm) 4.0 3.1 4.4 P
Wt. of DS (gm) 14.4 12.1 18.0 o
I
Moisture Content (%) 27.6 25.4 245 N
Number of Blows - 15 25 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number ' \% X Liquid Limit (%) 26
Wt. of Tare & WS (gm) - 24.33 22.85 ‘
WHt. of Tare & DS (gm) 22.68 21.52 Plastic Limit (%) 22
Wt. of Tare (gm) 15.25 15.47
Wt. of Water (gm) 1.7 1.3 Plasticity Index (%) 4
Wt. of DS (gm) 7.4 6.1 :
USCS Symbol ML
Moisture Content (%) 22.2 22.0 0.2 '
Note: The acceptable range of the two Moisture contents is 2.6
Flow Curve Plasticity Chart
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G & ASSOCIATES Boring No. PZ-61a
Client Reference DAVIDSON CO. LF. Depth (ft) 15.0-20.0
Project No. 2010-774-01 Sample No. . NA
Lab ID 2010-774-01-14 Soil Description BROWN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description.
Liquid Limit Test 1 2 3
M
Tare Number Q Y F U
Wt. of Tare & WS (gm) 31.29 33.62 30.14 L
Wt. of Tare & DS (gm) 27.31 29.44 26.80 T
WHt. of Tare (gm) 15.16 15.57 15.08 |
Wt. of Water (gm) 4.0 4.2 3.3 P
Wt. of DS (gm) 12.2 13.9 11.7 (0]
|
Moisture Content (%) 32.8 30.1 28.5 N
Number of Blows 15 25 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number P M ‘ Liquid Limit (%) 30
WHt. of Tare & WS (gm) 23.01 22.53
WHt. of Tare & DS (gm) 21.38 20.99 Plastic Limit (%) 26
Wt. of Tare (gm) 15.16 15.10
Wt. of Water (gm) 1.6 1.5 Plasticity Index (%) 4
Wt. of DS (gm) 6.2 5.9 ,
USCS Symbol ML
Moisture Content (%) 26.2 26.1 0.1 :
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. PZ-62
Client Reference DAVIDSON CO. LF Depth (ft) 20.0-25.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-15 Soil Description BROWN GRAY SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number K-A A-D A-C U
Wt. of Tare & WS (gm) 24.19 23.15 23.64 L
WH. of Tare & DS (gm) 21.66 20.83 21.20 T
Wt. of Tare (gm) 15.46 15.35 15.58 |
Wt. of Water (gm) 2.5 2.3 24 P
Wt. of DS (gm) 6.2 5.5 5.6 0]

|
Moisture Content (%) 40.8 42.3 43.4 N
Number of Blows 32 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number \' A-B Liquid Limit (%) 42
Wt. of Tare & WS (gm) 21.68 21.65
Wt. of Tare & DS (gm) 20.08 20.17 Plastic Limit (%) 33
Wt. of Tare (gm) 15.23 15.58
Wit. of Water (gm) 1.6 1.5 Plasticity Index (%) 9
Wt. of DS (gm) 4.9 4.6

USCS Symbol ML
Moisture Content (%) 33.0 322 0.7 ’
Note: The acceptable range of the two Moisture contents is £ 2.6
Flow Curve Plasticity Chart
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ATTERBERG LIMITS ;
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No.
Client Reference DAVIDSON CO. LF Depth (ft)
Project No. 2010-774-01 Sample No.
Lab ID 2010-774-01-16 Soil Description

Note: The USCS symbol used with this test refers only to the minus No. 40

eotechnics

INTEGRITY IN TESTING

PZ-63
20.0-23.0
NA

GRAY SILT

( Minus No. 40 sieve material, Airdried)

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description.

Liquid Limit Test 1 2 3
M
Tare Number D-1 B-B A-H U
Wt. of Tare & WS (gm) 25.18 2517 24.64 L
WHt. of Tare & DS (gm) 22.92 22.87 22.32 T
WHt. of Tare (gm) 15.20 15.50 15.53 I
Wt. of Water (gm) 2.3 2.3 2.3 P
Wt. of DS (gm) 7.7 7.4 6.8 0o
~ |
Moisture Content (%) 29.3 31.2 34.2 N
Number of Blows 33 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number A-l A-P Liquid Limit (%) 31
Wt. of Tare & WS (gm) 22.13 21.86
Wt. of Tare & DS (gm) 20.73 20.57 Plastic Limit (%) 26
WHt. of Tare (gm) 15.42 15.56
Wt. of Water (gm) 1.4 1.3 Plasticity Index (%) 5
Wt. of DS (gm) 53 5.0
USCS Symbol ML
Moisture Content (%) 26.4 25.7 0.6 '
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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eotechnics

INTEGRITY IN TESTING
ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)
Client R.S.G. & ASSOCIATES Boring No. CDSB-1
Client Reference DAVIDSON CO. LF Depth (ft) 0.0-4.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-17 Soil Description BROWN TAN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis"” graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number T I B U
Wit. of Tare & WS (gm) 29.41 36.90 30.85 L
WHt. of Tare & DS (gm) 26.59 32.37 - 27.29 T
Wit. of Tare (gm) 15.18 15.21 15.17 |
Wt. of Water (gm) 2.8 4.5 3.6 P
Wt. of DS (gm) 11.4 17.2 121 0]
|
Moisture Content (%) 247 26.4 29.4 N
Number of Blows 35 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number J G Liquid Limit (%) 27
Wt. of Tare & WS (gm) 23.04 23.61
Wt. of Tare & DS (gm) 21.59 22.06 Plastic Limit (%) 22
WHt. of Tare (gm) 15.12 15.01
Wit. of Water (gm) 1.5 1.6 Plasticity Index (%) 5
Wt. of DS (gm) 6.5 7.1
USCS Symbol ML
Moisture Content (%) 22.4 22.0 0.4 '
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No.
Client Reference DAVIDSON CO. LF Depth (ft)
Project No. 2010-774-01 Sample No.
Lab ID 2010-774-01-18 Soil Description

Note: The USCS symbol used with this test refers only to the minus No. 40

eotechnics

INTEGRITY IN TESTING

CDSB-2
10.0-12.0

NA

GRAY TAN SILT

( Minus No. 40 sieve material, Airdried)

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description.

Liquid Limit Test 1 2 3
: M
Tare Number Q P Y U
Wt. of Tare & WS (gm) 29.06 33.62 30.96 L
Wt. of Tare & DS (gm) 25.87 29.13 26.94 T
WHt. of Tare (gm) 15.18 15.15 15.56 I
Wt. of Water (gm) 3.2 4.5 4.0 P
Wt. of DS (gm) 10.7 14.0 1.4 (0]
|
Moisture Content (%) 29.8 321 35.3 N
Number of Blows 35 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number F M Liquid Limit (%) 32
Wt. of Tare & WS (gm) 22.53 23.17
Wt. of Tare & DS (gm) 20.87 21.35 Piastic Limit (%) 29
Wt. of Tare (gm) 15.06 15.13
Wt. of Water (gm) 1.7 1.8 Plasticity Index (%) 3
Wt. of DS (gm) 5.8 6.2
USCS Symbol ML
Moisture Content (%) 28.6 29.3 -0.7 '
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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eotechnics

' INTEGRITY IN TESTING
ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)
Client R.S.G. & ASSOCIATES Boring No. SB-1
Client Reference DAVIDSON CO. LF Depth (ft) 10.0-13.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-19 Soil Description ORANGE BROWN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number A N L U
Wt. of Tare & WS (gm) _ 26.39 26.09 24.76 L
Wt. of Tare & DS (gm) 23.90 23.60 2235 T
Wt. of Tare (gm) 15.21 15.25 15.21 I
WHt. of Water (gm) 2.5 2.5 2.4 P
Wt. of DS (gm) 8.7 8.4 71 0]
|
Moisture Content (%) 28.7 29.8 338 N
Number of Blows 35 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number , K U Liquid Limit (%) 30
Wt. of Tare & WS (gm) 21.93 22.24
Wt. of Tare & DS (gm) 20.64 20.87 Plastic Limit (%) 24
Wt. of Tare (gm) 15.20 15.14
Wt. of Water (gm) 1.3 1.4 Plasticity Index (%) 6
Wit. of DS (gm) ' 5.4 5.7
USCS Symbol ML
Moisture Content (%) 23.7 23.9 -0.2 '
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05/ AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. CDMW-6
Client Reference DAVIDSON CO. LF Depth (ft) 5.0-7.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-20 Soil Description LIGHT BROWN TAN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description.
Liquid Limit Test 1 2 3
M
Tare Number A-N A-P A-K U
WHt. of Tare & WS (gm) 30.47 28.15 31.43 L
WHt. of Tare & DS (gm) 27.09 25.15 27.52 T
WHt. of Tare (gm) 15.39 15.42 15.50 I
Wt. of Water (gm) 3.4 3.0 3.9 P
WHt. of DS (gm) 11.7 9.7 12.0 0]
|
Moisture Content (%) 28.9 30.8 32.5 N
Number of Blows 35 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number C R Liquid Limit (%) 31
Wt. of Tare & WS (gm) 23.66 23.76
Wt. of Tare & DS (gm) 21.96 22.05 Plastic Limit (%) 25
WHt. of Tare (gm) 15.25 15.16
Wt. of Water (gm) ‘ 1.7 1.7 Plasticity Index (%) 6
Wt. of DS (gm) 6.7 6.9
USCS Symbol ML
Moisture Content (%) 25.3 2438 0.5 '
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
33 60 -
33 n ] ," /
F 50
: cL 1 o /
=32 F < 10 /
§31 E /
3 o E
ER 03¢ £ /' _ MH
= 30 g 20 K /A
30 ',' /
; 10 .
A = ——%
29 L 0 ¥ ML
1 10 100 0 20 40 60 80 100
Number of Blows CL- ML Liquid Limit (%)
Tested By SD Date 12/8/2010 Checked By @Y\ Date h.."q'\(j
page 1 of 1 DCN: CT-34B DATE: 10/8/2001  REVISION: 2

2200 Westinghouse Boulevard « Suite 103 » Raleigh, NC 27604 * Phone (919) 876-0405 * Fax (919) 876-0460  www.geotechnics.net





eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-05 / AASHTO T89 (SOP - S4A)

Client R.S.G. & ASSOCIATES Boring No. CDMW-7
Client Reference DAVIDSON CO. LF Depth (ft) 5.0-7.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-21 Soil Description TAN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number T | G U
Wt. of Tare & WS (gm) 26.83 24.58 23.57 L
Wt. of Tare & DS (gm) 24.28 22.50 21.60 T
Wt. of Tare (gm) 15.17 15.22 14.99 i
Wt. of Water (gm) 26 21 2.0 P
Wt. of DS (gm) 9.1 7.3 6.6 o

|
Moisture Content (%) 28.0 28.6 29.8 N
Number of Blows 32 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number B J Liquid Limit (%) 29
WHt. of Tare & WS (gm) 22.15 22.04
WHt. of Tare & DS (gm) 20.74 20.83 Plastic Limit (%) 23
WHt. of Tare (gm) 15.17 15.11
Wt. of Water (gm) 1.4 1.2 Plasticity Index (%) 6
Wt. of DS (gm) 5.6 5.7

USCS Symbol ML
Moisture Content (%) 25.3 21.2 4.2 ‘
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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Client

Client Reference
Project No.

Lab ID

SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

R.S.G. & ASSOCIATES
DAVIDSON CO. LF
2010-774-01
.2010-774-01-01

eotechnics

INTEGRITY IN TESTING

PZ-46
27.5-30.0
NA
GRAY

Boring No.
Depth (ft)
Sample No.
Soil Color

SIEVE ANALYSIS

HYDROMETER

USCs
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sand | silt and clay fraction
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Gravel
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USCS Symbol

ML, TESTED

USCS Classification SANDY SILT
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INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client R.S.G. & ASSOCIATES Boring No. PZ-46
Client Reference DAVIDSON CO. LF Depth (ft) 27.5-30.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-01 Soil Color  GRAY

90 10
20

PERCENT c,_AY/ /\/\/\ 30

CLAY PERCENT SILT
40

A SILTY CLAY

CLAY LOAM / LOAM

N\
* / RVAN 70
/\ SANDY CLAY LOAM \2 I>\ Z\ /\,
20 LOAM \/ \ 80

SANDY LOAM SILT LOAM
90
: 2 ii A /v SIT /\
40 30 20 10

100 90 80 0
PERCENT SAND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size (mm) = Finer Percentage material for USDA Classificat.
Gravel 2.24 0.00
2 97.76 Sand © 5211 53.31
0.05 45.65 Silt 40.50 41.43
0.002 5.15 Clay 5.15 5.27

USDA Classification: SANDY LOAM
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Client

Client Reference

Project No.
Lab ID

WASH

SIEVE ANALYSIS

ASTM D 422-63 (SOP-S3)

R.S.G. & ASSOCIATES
DAVIDSON CO. LF
2010-774-01
2010-774-01-01

Boring No.
Depth (ft)
Sample No.
Soil Color

eotech

nics

INTEGRITY IN TESTING

Minus #10 for Hygroscopic Moisture Content

Hydrometer Specimen Data

Tare No. E-2 Air Dried - #10 Hydrometer Material (gm) 100.02
Wgt.Tare + Wet Soil (gm) 32.71 Corrected Dry Wt. of - #10 Material (gm) 84.85
Wagt.Tare + Dry Soil (gm) 30.12
Weight of Tare (gm) 15.63 Weight of - #200 Material (gm) 47.48
Weight of Water (gm) 2.59 Weight of - #10 ; + #200 Material (gm) 37.37
Woeight of Dry Soil (gm) 14.49
Moisture Content (%) 17.9 J-FACTOR (%FINER THAN #10) 0.9776
Soil Specimen Data
Tare No. 833
Wgt.Tare + Air Dry Soil (gm) 444.06
Weight of Tare (gm) 259.35
Air Dried Wgt. Total Sample (gm) 184.71 Dry Weight of Material Retained on #10 (gm) 3.52
Total Dry Sample Weight (gm) 157.23 Corrected Dry Sample Wt - #10 (gm) 153.71
Sieve Sieve Wgt.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
{mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0 100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 1.48 0.9 0.9 991 99.1
#10 2.00 2.04 1.3 2.2 97.8 97.8
#20 0.85 0.67 0.8 0.8 99.2 97.0
#40 0.425 3.31 3.9 47 95.3 93.2
#60 0.250 7.92 9.3 14.0 86.0 84.1
#140 0.106 17.85 21.0 351 64.9 63.5
#200 0.075 7.62 9.0 44.0 56.0 54.7
Pan - 47.48 56.0 100.0 - -
Notes :
Tested By  SD Date 12/8/2010 Checked By RN Date |1 -&-0
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-46
Client Reference DAVIDSON CO. LF Depth (ft) 27.5-30.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-01 Soil Color GRAY
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°Cc) Correction Corrected (%) Factor (mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 35.0 23.6 5.25 29.8 34.7 0.01288 0.0296 33.9
5 29.0 23.6 5.25 23.8 27.7 0.01288 0.0196 271
15 22.0 23.6 5.25 16.8 19.5 0.01288 0.0118 19.1
30 18.0 23.7 5.20 12.8 14.9 0.01287 0.0086 14.6
60 16.0 23.7 5.20 10.8 12.6 0.01287 0.0061 12.3
250 11.0 23.5 5.29 5.7 6.7 0.01290 0.0031 6.5
1440 9.0 22.8 5.61 3.4 4.0 0.01300 0.0013 3.9
Soil Specimen Data Other Corrections
Wat. of Dry Material (gm) 84.85 Hygroscopic Moisture Factor 0.848
Weight of Deflocculant (gm) 5.0
a - Factor 0.99
Percent Finer than # 10 97.76
Specific Gravity 2.70 Assumed
Notes:
A )
Tested By TMS Date 12/6/2010 Checked By Date 12-2-l0
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (SOP-S3) INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Boring No. PZ-47
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-02 Soil Color GRAY

SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt klay

12" 6" 3" 2" 1" 34" 38" #4 #10 #20  #40 #60  #140 #200
100 > - e et e
°‘~\

0 \

3 3
_—
—

[«2]
(=)

Percent Finer By Weight
N a
o [
" 4

w
S
” 4

/

] o
10 N ~
. ool
1000 100 10 1 0.1 _ 0.01 0.001
Particle Diameter (mm) )
USCS Summary

Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 5.05
#4 To #200 Sand 81.89
Finer Than #200 Silt & Clay 13.05
USCS Symbol SC-SM, TESTED
USCS Classification SILTY, CLAYEY SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client R.S.G. & ASSOCIATES Boring No. PZ-47
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-02 Soil Color GRAY
90 10
80 i 20
/

PERCENT CLA 30
PERCENT SILT
40
SILTY /\
CLAY
o Vi
\A SILTY CLAY A
CLAY LOAM

/ LOAM

/\ SANDY CLAY LOAM /y 2\
)\ LOAM

\\ w
- /“ 7\ N /\

100 90 80 70 6 50 40 0
PERCENT SAND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 38.84 0.00
2 61.16 Sand 51.08 83.51
0.05 10.08 Sift 9.18 15.00
0.002 0.91 Clay 0.91 1.48

USDA Classification: LOAMY SAND
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INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No.  PZ-47

Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-02 Soil Color GRAY
Minus #10 for Hygroscopic Moisture Content Hydrometer Specimen Data
Tare No. R-1 Air Dried - #10 Hydrometer Material (gm) 100.00
Wagt.Tare + Wet Soil (gm) 45.93 Corrected Dry Wt. of - #10 Material (gm) 98.57
Wgt.Tare + Dry Soil (gm) 45.59 '
Weight of Tare (gm) 22.08 Weight of - #200 Material (gm) ' 21.03
Weight of Water (gm) 0.34 Weight of - #10 ; + #200 Material (gm) 77.54
Weight of Dry Soil (gm) 23.51
Moisture Content (%) 1.4 J-FACTOR (%FINER THAN #10) 0.6116
Soil Specimen Data
Tare No. 841
Wagt.Tare + Air Dry Soil (gm) 369.12
Weight of Tare (gm) 259.15
Air Dried Wgt. Total Sample (gm) 109.97 Dry Weight of Material Retained on #10 (gm) 42.34
Total Dry Sample Weight (gm) 109.01 Corrected Dry Sample Wt - #10 (gm) 66.67
Sieve Sieve Wgt.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained : Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0 100.0
11/2" 375 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 5.51 5.1 5.1 94.9 94.9
#10 2.00 36.83 33.8 38.8 61.2 61.2
#20 0.85 16.28 16.5 16.5 83.5 51.1
#40 0.425 19.46 19.7 36.3 63.7 39.0
#60 0.250 16.08 16.3 52.6 47.4 29.0
#140 0.106 20.27 20.6 73.1 26.9 16.4
#200 0.075 5.45 5.5 78.7 21.3 13.1
Pan - 21.03 21.3 100.0 - -
Notes :
Tested By SD Date 12/9/2010 Checked By Eyn Date 1.-2-1O
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)
Client R.S.G. & ASSOCIATES Boring No. PZ-47
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-02 Soil Color GRAY
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°C) - Correction Corrected (%) Factor (mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 17.0 23.4 5.34 11.7 11.7 0.01291 0.0336 7.2
5 12.0 23.4 5.34 6.7 6.7 0.01291 0.0219 41
15 9.0 234 5.34 3.7 3.7 0.01291 0.0128 23
30 8.0 23.5 5.29 2.7 2.7 0.01290 0.0091 1.7
60 8.0 235 5.29 2.7 2.7 0.01290 0.0064 17
250 7.0 23.1 5.47 1.5 1.5 0.01296 0.0032 0.9
1440 7.0 229 5.57 1.4 1.4 0.01299 0.0013 0.9
Soil Specimen Data ; Other Corrections
Wagt. of Dry Material (gm) 98.57 Hygroscopic Moisture Factor 0.986
Weight of Deflocculant (gm) 5.0 '
» a - Factor 0.99
Percent Finer than # 10 61.16
Specific Gravity 2.70 Assumed
Notes:
Tested By  JBD Date 12/7/2010 Checked By Z£5%8 pate \=-4-0
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (SOP-S3) INTEGRITY IN TESTING
Client R.S.G. & ASSOCIATES Boring No. PZ-48
Client Reference DAVIDSON CO. LF Depth (ft) 25.0-30.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-03 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt klay
12" 6" 3" 2" 1" 34" 38" #4 #10 #20  #40 #60  #140 #200
100 < < --<>-o--<>-c\
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>
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b \
g 40 \
§ \
30 |
20 | \\ ‘
10 1 h 1N
] . “\°.~~°
0 T
1000 100 10 : 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 12.57
#4 To #200 Sand 44 .42
Finer Than #200 Sift & Clay 43.01
USCS Symbol SM, TESTED
USCS Classification SILTY SAND
page 10f4 DCN: CT-S30R DATE: 2/20/08 REVISION: 5 W\Server\data drive\2010 PROJECTS\2010-774 R.S5.G\[2010-774-01-03 SIEVEHYD10.xIs]Sheet1

2200 Westinghouse Boulevard « Suite 103 « Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (919) 876-0460 « www.geotechnics.net






eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client R.S.G. & ASSOCIATES Boring No. PZ-48
Client Reference DAVIDSON CO. LF Depth (ft) 25.0-30.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-03 Soil Color BROWN

/@\10
PERCENT CLAY /\ V\
A/ LAY \/\ PERCENT SILT
/ SILTY
40 SANDY CLAY 60
ClI AY
30 /

\ SILTY CLAY
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20 \/ \/ \
LOAM 80

SaNOY LA W/sm LOAM\/\A o
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100 90 80 70 60 50 40 30 20 10 0
PERCENT SAND

Particle Percent USDA SUMMARY - Actual Corrected % of Minus 2.0 mm

Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 19.26 0.00
2 80.74 Sand 45.98 56.94

0.05 34.77 Sift 31.28 38.74 .

0.002 3.49 Clay 3.49 4.32

USDA Classification: SANDY LOAM
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INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-48
Client Reference DAVIDSON CO. LF Depth (ft) 25.0-30.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-03 Soil Color BROWN
Minus #10 for Hygroscopic Moisture Content . Hydrometer Specimen Data
Tare No. M-1 Air Dried - #10 Hydrometer Material (gm) 50.00
Wgt.Tare + Wet Soil (gm) 43.12 Corrected Dry Wt. of - #10 Material (gm) 44 .59
Wagt.Tare + Dry Soil (gm) 40.18
Weight of Tare (gm) 15.93 Weight of - #200 Material (gm) 23.75
Weight of Water (gm) 294 ‘ Weight of - #10 ; + #200 Material (gm) 20.84
Weight of Dry Soil (gm) 24.25
Moisture Content (%) 12.1 J-FACTOR (%FINER THAN #10) 0.8074
Soil Specimen Data ~
Tare No. 202
Wgt.Tare + Air Dry Soil (gm) 669.50
Weight of Tare (gm) 197.39
Air Dried Wgt. Total Sample (gm) 472.11 Dry Weight of Material Retained on #10 (gm) 82.81
Total Dry Sample Weight (gm) 430.02 Corrected Dry Sample Wt - #10 (gm) 347.21
Sieve Sieve Wat.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained : Finer
(gm) ‘ (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 ’ 0.00 0.0 0.0 100.0 100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 ‘ 100.0 100.0
1/2" 12.5 16.98 3.9 3.9 96.1 96.1
3/8" 9.50 18.48 4.3 8.2 91.8 91.8
#4 475 18.61 4.3 12.6 87.4 87.4
#10 2.00 28.74 6.7 19.3 80.7 80.7
#20 0.85 2.89 6.5 6.5 93.5 75.5
#40 0.425 2.77 6.2 12.7 87.3 70.5
#60 0.250 2.66 6.0 18.7 ' 81.3 65.7
#140 0.106 8.20 18.4 37.0 63.0 50.8
#200 0.075 4.32 9.7 46.7 53.3 43.0
Pan - 23.75 . 533 100.0 - -
Notes :
Tested By SD Date 12/9/2010 Checked By B Date \1‘0( -0
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-48
Client Reference DAVIDSON CO. LF Depth (ft) 25.0-30.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-03 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°c) Correction Corrected (%) Factor (mm) (%)
{min)
0 NA NA NA  NA NA NA NA NA
2 20.0 234 5.34 147 32.6 0.01291 0.0329 26.3
5 14.0 23.4 5.34 8.7 19.2 0.01291 0.0216 15.5
15 13.0 234 5.34 7.7 17.0 0.01291 0.0125 13.7
30 11.0 23.5 5.29 5.7 12.7 0.01290 0.0090 10.2
60 9.0 235 5.29 3.7 8.2 0.01290 0.0064 6.6
250 8.0 23.1 5.47 2.5 5.6 0.01296 0.0032 4.5
1440 7.0 22.9 5.57 14 3.2 0.01299 0.0013 2.6
Soil Specimen Data Other Corrections
Wgt. of Dry Material (gm) 44 .59 Hygroscopic Moisture Factor - 0.892
Weight of Deflocculant (gm) 5.0
: a - Factor 0.99
Percent Finer than # 10 80.74
Specific Gravity 2.70 Assumed
Notes:

Z5te .
Tested By JBD Date 12/7/2010 Checked By Date i)‘ 440
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (SOP-S3) INTEGRITY IN TESTING
Client R.S.G. & ASSOCIATES Boring No. PZ-51
Client Reference DAVIDSON CO. LF Depth (ft) 10.0-14.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-04 Soil Color GRAY BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel [ sand | silt and clay fraction
USDA cobbles gravel | sand | silt lay
12" 6" 3" 2 A" 34" 38" #4 #0 420 #40 #60  #140 #200
100 O e e e e e e \
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Particle Diameter (mm) :
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.09
#4 To #200 Sand 70.24
Finer Than #200 Silt & Clay 29.68
USCS Symbol SM, TESTED
USCS Classification SILTY SAND
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INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client R.S.G. & ASSOCIATES Boring No. PZ-51

Client Reference DAVIDSON CO. LF Depth (ft) 10.0-14.0
Project No. : 2010-774-01 : Sample No. NA

Lab ID 2010-774-01-04 Soil Color GRAY BROWN

PERCENT SILT

\N\
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100 90 80 70 6 50 40 30 20 10 0
PERCENT SAND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size (mm)  Finer Percentage material for USDA Classificat.
Gravel - 3.23 0.00
2 96.77 Sand 73.92 76.39
0.05 22.85 Sift 18.35 18.97
0.002 4.49 Clay 4.49 4.64

USDA Classification: LOAMY SAND
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INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-51
Client Reference DAVIDSON CO. LF Depth (ft) 10.0-14.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-04 Soil Color GRAY BROWN
Minus #10 for Hygroscopic Moisture Content Hydrometer Specimen Data
Tare No. S-1 Air Dried - #10 Hydrometer Material (gm) 100.03
Wagt.Tare + Wet Soil (gm) 37.72 Corrected Dry Wt. of - #10 Material (gm) 95.47
Wgt.Tare + Dry Soil (gm) 36.71
Weight of Tare (gm) 15.58 Weight of - #200 Material (gm) 29.28
Weight of Water (gm) 1.01 Weight of - #10 ; + #200 Material (gm) 66.19
Weight of Dry Soil {(gm) 21.13
Moisture Content (%) 4.8 J-FACTOR (%FINER THAN #10) 0.9677
, Soil Specimen Data
Tare No. 832
Wagt.Tare + Air Dry Soil (gm) 536.64
Weight of Tare (gm) 259.10
Air Dried Wgt. Total Sample (gm) 277.54 Dry Weight of Material Retained on #10 (gm) 8.58
Total Dry Sample Weight (gm) 265.27 Corrected Dry Sample Wt - #10 (gm) 256.69
Sieve Sieve Wgt.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
{mm) ' Retained < Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 ’ ' 0.00 0.0 0.0 100.0 100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 ‘ 100.0 100.0
1/2" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 0.23 0.1 0.1 99.9 99.9
#10 2.00 ' 8.35 , 3.1 3.2 96.8 96.8
#20 0.85 4.77 5.0 5.0 95.0 91.9
#40 0.425 12.98 13.6 18.6 814 78.8
#60 0.250 15.31 16.0 34.6 65.4 63.3
#140 0.106 24.99 26.2 60.8 39.2 37.9
#200 0.075 8.14 8.5 69.3 30.7 29.7
Pan - 29.28 30.7 100.0 - -
Notes :
TestedBy  SD Date  12/9/2010 Checked By ERm Date |2-9-10
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-51
Client Reference DAVIDSON CO. LF Depth (ft) 10.0-14.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-04 Soil Color GRAY BROWN
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°c) Correction Corrected (%) Factor {mm) (%)
{min)
0 NA NA NA NA NA NA NA NA
2 21.0 23.4 5.34 15.7 16.2 0.01291 0.0327 15.7
5 16.0 23.4 5.34 10.7 11.1 0.01291 0.0214 10.7
15 14.0 23.4 5.34 8.7 9.0 0.01291 0.0125 8.7
30 13.0 23.5 5.29 7.7 8.0 0.01290 0.0089 7.7
60 - 11.0 23.5 5.29 5.7 5.9 0.01290 0.0063 5.7
250 10.0 23.1 5.47 45 4.7 0.01296 0.0031 4.5
1440 10.0 22.9 5.57 4.4 4.6 0.01299 0.0013 4.5
Soil Specimen Data Other Corrections
Wgt. of Dry Material (gm) 95.47 Hygroscopic Moisture Factor 0.954
Weight of Deflocculant (gm) 5.0 ‘
» a - Factor 0.99
Percent Finer than # 10 96.77
Specific Gravity 2.70 Assumed
Notes:
Tested By  JBD Date  12/7/2010 CheckedBy  CEYY Date ! 2-4-0
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eotechnics

INTEGRITY IN TESTING

SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-52

Client Reference DAVIDSON CO. LF. Depth (ft) 20.0-22.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-05 Soil Color BROWN/TAN

SIEVE ANALYSIS HYDROMETER
Uscs gravel | sand | silt and clay
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USCS Symbol SC, TESTED

USCS Cilassification CLAYEY SAND

Tested By TMS Date 12/3/2010 Checked By G Date \2'8"[0
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. pPz-52
Client Reference DAVIDSON CO. LF. Depth (ft) 20.0-22.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-05 Soil Color BROWN/TAN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 842 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 962.37 Wgt.Tare + Wet Specimen (gm) NA
Wagt.Tare + Dry Specimen (gm) 925.51 - Wpgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 255.85 Weight of Tare (gm) NA
Weight of Water (gm) 36.86 Weight of Water (gm) NA
Weight of Dry Soil (gm) 669.66 Weight of Dry Soil (gm) NA
Moisture Content (%) 5.5 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 669.66
Dry Weight - 3/4" Sample (gm) 473.5 Weight of minus #200 material (gm) 196.13
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 473.53
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 : 0.0 0.0 100.0 100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.50 0.00 0.0 0.0 ‘ 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 3.62 0.5 05 99.5 99.5
#10 2.00 93.28 13.9 14.5 855 85.5
#20 0.850 147.53 220 36.5 63.5 63.5
#40 0.425 86.58 12.9 49.4 50.6 50.6
#60 0.250 52.41 7.8 57.3 42.7 42.7
#140 0.106 67.06 10.0 67.3 327 327
#200 0.075 23.05 3.4 70.7 29.3 29.3
Pan - 196.13 29.3 100.0 - -
TestedBy TMS Date 12/3/2010 Checked By @V“ Date if‘).wfﬁ”i@
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Boring No. PZ-53
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-06 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt klay
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 1.34
#4 To #200 Sand 54.07
Finer Than #200 Siit & Clay 44 .59
USCS Symbol SM, TESTED

USCS Classification SILTY SAND
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USDA CLASSIFICATION CHART

eotechnics

INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Boring No. PZ-53
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-06 Soil Color  BROWN

PERCENT CLAY 70

40

/ CLAY
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/
‘\\ ‘\\\SKTYCLAY
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—\ 80
SILT LOAM
90

/\/ SILT

100 90 80 70 60 50 40 30 20 10 0
PERCENT SAND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size (mm)  Finer Percentage material for USDA Classificat.
Gravel/ 4.63 0.00
2 95.37 Sand 57.65 60.45
0.05 37.72 Sift 35.76 37.49
0.002 1.96 Clay 1.96 2.06

USDA Classification: SANDY LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-53
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-06 Soil Color BROWN
Minus #10 for Hygroscopic Moisture Content Hydrometer Specimen Data
Tare No. ' C-2 Air Dried - #10 Hydrometer Material (gm) 50.02
Wgt.Tare + Wet Soil (gm) 35.05 Corrected Dry Wt. of - #10 Material (gm) 4517
Wgt.Tare + Dry Soil (gm) 33.17
Weight of Tare (gm) 156.67 Weight of - #200 Materiat (gm) 21.12
Weight of Water (gm) 1.88 Weight of - #10 ; + #200 Material (gm) 24.05
Weight of Dry Soil (gm) 17.50
Moisture Content (%) 10.7 J-FACTOR (%FINER THAN #10) 0.9537
Soil Specimen Data
Tare No. 836
Wgt.Tare + Air Dry Soil (gm) 706.94
Weight of Tare (gm) 260.35
Air Dried Wgt. Total Sample (gm) 446.59 Dry Weight of Material Retained on #10 (gm) 18.77
Total Dry Sample Weight {gm) 405.09 Corrected Dry Sample Wt - #10 (gm) 386.32
Sieve Sieve Wgt.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained o Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 00 0.0 100.0 100.0
2" 50 ' 0.00 0.0 0.0 100.0 100.0
11/2" 375 0.00 0.0 0.0 100.0 100.0
1" 250 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 ' 100.0 100.0
172" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 5.43 1.3 1.3 98.7 98.7
#10 2.00 13.34 3.3 4.6 95.4 95.4
#20 0.85 4,92 10.9 10.9 89.1 85.0
#40 0.425 6.44 14.3 252 74.8 71.4
#60 0.250 4.42 9.8 349 65.1 62.0
#140 0.106 6.00 13.3 48.2 51.8 49.4
#200 0.075 2.27 5.0 53.2 46.8 44.6
Pan - 21.12 46.8 100.0 - -
Notes :
Tested By SD Date 12/9/2010 Checked By e Date ( L 4~
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-53
Client Reference DAVIDSON CO. LF Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-06 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N'
Time "~ Measured (°c) Correction Corrected (%) Factor (mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 20.0 234 5.34 14.7 321 0.01291 0.0329 30.7
5 17.0 23.4 5.34 11.7 25.6 0.01291 0.0212 244
15 14.0 234 5.34 8.7 19.0 0.01291 0.0125 18.1
30 12.0 23.4 5.34 6.7 14.6 0.01291 0.0089 13.9
60 10.0 235 5.29 4.7 10.3 0.01290 0.0064 9.8
250 7.0 231 5.47 1.5 3.3 0.01296 0.0032 3.2
1440 6.0 229 5.57 04 1.0 0.01299 0.0013 0.9
Soil Specimen Data Other Corrections
Wgt. of Dry Material (gm) 4517 _ Hygroscopic Moisture Factor 0.903
Weight of Deflocculant (gm) 5.0
' a - Factor 0.99
Percent Finer than # 10 95.37
Specific Gravity 2.70 Assumed
Notes:
Tested By  JBD Date  12/7/2010 CheckedBy &N Date 12-4-0
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (SOP-S3) INTEGRITY IN TESTING
Client R.S.G. & ASSOCIATES Boring No. PZ-54
Client Reference DAVIDSON CO. LF Depth (ft) 10.0-13.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-07 Soil Color BROWN TAN
SIEVE ANALYSIS HYDROMETER
USCS cobbles _gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt klay
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.00
#4 To #200 Sand 62.62
Finer Than #200 Siit & Clay 37.38
" [USCS Symbol SM, TESTED
USCS Classification SILTY SAND
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USDA CLASSIFICATION CHART

eotechnics

INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Boring No. PZ-54

Client Reference DAVIDSON CO. LF Depth (ft) 10.0-13.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-07 Soil Color BROWN TAN
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Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 4.74 0.00
2 95.26 Sand 66.32 69.62
0.05 28.95 Silt 24.52 25.74
0.002 4.42 Clay 4.42 4.64
USDA Classification: SANDY LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-54
Client Reference DAVIDSON CO. LF Depth (ft) 10.0-13.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-07 Soil Color BROWN TAN
Minus #10 for Hygroscopic Moisture Content Hydrometer Specimen Data
Tare No. P-1 Air Dried - #10 Hydrometer Material (gm) 100.00
Wgt.Tare + Wet Soil (gm) 50.29 Corrected Dry Wt. of - #10 Material (gm) 95.34
Wgt.Tare + Dry Soil (gm) 48.68
Weight of Tare (gm) 15.77 Weight of - #200 Material (gm) 37.41
Weight of Water (gm) 1.61 Weight of - #10 ; + #200 Material (gm) 57.93
Weight of Dry Soil (gm) 32.91 :
Moisture Content (%) 4.9 J-FACTOR (%FINER THAN #10) 0.9526
Soil Specimen Data
Tare No. 829
Wgt.Tare + Air Dry Soil (gm) 404.55
Weight of Tare (gm) 261.58
Air Dried Wgt. Total Sample (gm) 142.97 Dry Weight of Material Retained on #10 (gm) 6.47
Total Dry Sample Weight (gm) 136.60 Corrected Dry Sample Wt - #10 (gm) 130.13
Sieve Sieve Wagt.of Soll Percent = Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained ~ Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 ' 0.00 0.0 0.0 100.0 100.0
11/2" 375 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 0.00 0.0 0.0 100.0 100.0
#10 2.00 6.47 4.7 4.7 95.3 95.3
#20 0.85 5.25 5.5 5.5 94.5 90.0
#40 0.425 12.48 13.1 18.6 81.4 77.5
#60 0.250 12.56 13.2 31.8 68.2 65.0
#140 0.106 19.88 20.9 52.6 47.4 451
#200 0.075 7.76 8.1 60.8 39.2 374
Pan - 37.41 39.2 100.0 - -
Notes :
TestedBy  SD Date  12/8/2010 CheckedBy  (Em Date 12-8-00
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HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Boring No. PZ-54
Client Reference DAVIDSON CO. LF Depth (ft) 10.0-13.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-07 Soil Color BROWN TAN
Elapsed R Temp. Composite R N K Diameter N'
Time Measured (°c) Correction Corrected (%) Factor ({mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 25.0 23.6 5.25 19.8 20.5 0.01288 0.0318 19.5
5 19.0 23.6 5.25 13.8 14.3 0.01288 0.0209 13.6
15 16.0 23.6 5.25 10.8 11.2 0.01288 0.0123 10.6
30 14.0 23.7 5.20 88 - 9.1 0.01287 0.0088 8.7
60 12.0 23.7 5.20 6.8 71 0.01287 0.0063 6.7
250 11.0 23.3 5.38 5.6 5.8 0.01293 0.0031 5.6
1440 9.0 22.8 5.61 3.4 3.5 0.01300 0.0013 34
Soil Specimen Data Other Corrections
Wgt. of Dry Material (gm) 95.34 Hygroscopic Moisture Factor 0.953
Weight of Deflocculant (gm) 5.0
a - Factor 0.99
Percent Finer than # 10 95.26
Specific Gravity 2.70 Assumed
Notes:
Tested By TMS Date 12/6/2010 Checked By (33\/\ Date 12-8 |9
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INTEGRITY IN TESTING

SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-55
Client Reference DAVIDSON CO. LF. Depth (ft) 5.0-6.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-08 Soil Color BROWN

SIEVE ANALYSIS HYDROMETER
Uscs gravel | sand | silt and clay
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USCS Symbol SC-SM, TESTED

USCS Classification SILTY, CLAYEY SAND

Tested By  TMS Date 12/3/2010 Checked By cr@p Date jz-¢ /o
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. - PZ-55
Client Reference DAVIDSON CO. LF. Depth (ft) 5.0-6.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-08 Soil Color BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 215 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 454.56 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 428.88 Woagt.Tare + Dry Specimen (gm) - NA
Weight of Tare (gm) 172.30 Weight of Tare (gm) NA
Weight of Water (gm) 25.68 Weight of Water (gm) NA
Weight of Dry Soil (gm) 256.58 Weight of Dry Soil (gm) NA
Moisture Content (%) 10.0 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 256.58
Dry Weight - 3/4" Sample (gm) 206.8 Weight of minus #200 material (gm) 49.81
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 206.77
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer. Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0 100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.50 14.03 5.5 5.5 , 94.5 94.5
3/8" 9.50 6.90 2.7 8.2 91.8 91.8
#4 4.75 17.23 6.7 14.9 85.1 85.1
#10 2.00 41.90 16.3 31.2 68.8 68.8
#20 0.850 50.00 19.5 50.7 49.3 49.3
#40 0.425 32.24 12.6 63.3 36.7 36.7
#60 0.250 17.59 6.9 70.1 29.9 29.9
#140 0.106 20.22 7.9 78.0 22.0 22.0
#200 0.075 6.66 2.6 80.6 19.4 19.4
Pan - 49.81 19.4 100.0 - -
Tested By TMS Date 12/3/2010 Checked By <124 Date ,..; .4
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (SOP-S3) INTEGRITY IN TESTING
Client R.S.G. & ASSOCIATES Boring No. PZ-56
Client Reference DAVIDSON CO. LF Depth (ft) 7.59.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-09 Soil Color GRAY
SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel I sand | silt and clay fraction
USDA cobbles gravel | sand | silt klay
12" 6" 3" 2" 1" 3y4m 38" #4 #10 #20  #40 #60  #140 #200
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.64
#4 To #200 Sand 63.68
Finer Than #200 Silt & Clay 35.69
USCS Symbol SM, TESTED (NON PLASTIC FINES)
USCS Classification SILTY SAND
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eotechnics

INTEGRITY IN TESTING
USDA CLASSIFICATION CHART
Client R.S.G. & ASSOCIATES Boring No. PZ-56
Client Reference - DAVIDSON CO. LF Depth (ft) 7.5-9.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-09 Soil Color  GRAY
90 10
80 20
CLAY / PERCENT SILT

PERCENT c,_AY/ /\ /\/x 30

7 YN
SILTY
' /
-/ 70
/\ /\

CLAY LOAM
SANDY CLAY LOAM A
20 \/ \ 80
SANDY LOAM SILT LOAM
/ _
ANV AVAVAVA A\
4 0 20 0

100 20 80 70 0 3 10
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 13.37 0.00
2 86.63 Sand 59.26 68.41
0.05 27.36 Silt 21.66 25.01
0.002 5.70 Clay 5.70 6.58

USDA Classification: SANDY LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-56
Client Reference DAVIDSON CO. LF ~ Depth (ft) 7.5-9.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-09 Soil Color GRAY
Minus #10 for Hygroscopic Moisture Content Hydrometer Specimen Data
Tare No. E-1 Air Dried - #10 Hydrometer Material (gm) 100.02
Wgt.Tare + Wet Soil (gm) 45.55 Corrected Dry Wt. of - #10 Material (gm) 98.48
Wgt.Tare + Dry Soil (gm) 45.19
Weight of Tare (gm) 22.20 Weight of - #200 Material (gm) 40.57
Weight of Water (gm) 0.36 Weight of - #10 ; + #200 Material (gm) 57.91
Weight of Dry Soil (gm) 22.99
Moisture Content (%) 1.6 J-FACTOR (%FINER THAN #10) 0.8663
Soil Specimen Data
Tare No. 842
Wgt.Tare + Air Dry Soil (gm) 599.43
Weight of Tare (gm) 255.84 ,
Air Dried Wgt. Total Sample (gm) 343.59 Dry Weight of Material Retained on #10 (gm) 45.34
Total Dry Sample Weight (gm) 338.99 Corrected Dry Sample Wt - #10 (gm) 293.65
Sieve Sieve Wgt.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained : Finer
. (gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0 100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 : 100.0 100.0
1/2" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 2.16 0.6 0.6 99.4 99.4
#10 2.00 43.18 12.7 13.4 86.6 86.6
#20 0.85 11.61 11.8 11.8 88.2 76.4
#40 0.425 11.53 11.7 23.5 76.5 66.3
#60 0.250 8.97 9.1 32.6 67.4 58.4
#140 0.106 17.72 18.0 50.6 49.4 428
#200 0.075 8.08 8.2 58.8 41.2 35.7
Pan - 40.57 41.2 100.0 - -
Notes :
TestedBy _ SD Date  12/8/2010 _Checked By Gam Date \1-8-0
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-56
Client Reference DAVIDSON CO. LF Depth (ft) 7.59.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-09 Soil Color GRAY
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°C) Correction Corrected (%) Factor (mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 26.0 234 5.34 20.7 20.8 0.01291 0.0317 18.0
5 23.0 234 5.34 17.7 17.8 0.01291 0.0204 15.4
15 18.0 23.5 5.29 12.7 12.8 0.01290 0.0122 111
30 16.0 23.6 5.25 10.8 10.8 0.01288 0.0087 9.4
60 14.0 23.7 5.20 8.8 8.8 0.01287 0.0062 7.7
250 12.0 23.5 5.29 6.7 6.7 0.01290 0.0031 5.8
1440 12.0 22.8 5.61 6.4 6.4 0.01300 0.0013 5.6
Soil Specimen Data Other Correctiohs
Wgt. of Dry Material (gm) 98.48 Hygroscopic Moisture Factor 0.985
Weight of Deflocculant (gm) 5.0
a - Factor 0.99
Percent Finer than # 10 86.63
Specific Gravity 2.70 Assumed
Notes:

TestedBy  TMS Date 12/6/2010 _Checked By Gan pate (1810
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eotechnics

INTEGRITY IN TESTING
SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)
Client R.S.G. & ASSOCIATES Boring No. Pz-57
. Client Reference DAVIDSON CO. LF. Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-10 Soil Color - BROWN
SIEVE ANALYSIS HYDROMETER
uscs __gravel | sand [ silt and clay
12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200
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v Particle Diameter (mm)
USCS Symbol SM, TESTED
USCS Classification SILTY SAND
Tested By TMS Date 12/3/2010 Checked By TT@A® Date jz2.7. o
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WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Boring No.

eotechnics

INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Pz-57
Client Reference DAVIDSON CO. LF. Depth (ft) 15.0-18.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-10 Soil Color BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 203 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 1021.63 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 905.87 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 171.10 Weight of Tare (gm) NA
Weight of Water (gm) 115.76 Weight of Water (gm) NA
Weight of Dry Soil (gm) 734.77 Weight of Dry Soil (gm) NA
Moisture Content (%) 15.8 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 734.77
Dry Weight - 3/4" Sample (gm) 5491 Weight of minus #200 material (gm) . 185.71
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 549.06
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Soil Percent Accumulated Percent - Accumulated
Size Opening Retained Retained Percent Finer Percent
{(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0  100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
172" 12.50 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 475 8.99 12 1.2 98.8 98.8
#10 2.00 100.82 13.7 14.9 85.1 85.1
#20 0.850 154.51 21.0 36.0 64.0 64.0
#40 0.425 95.05 12.9 48.9 51.1 511
#60 0.250 69.96 9.5 58.4 41.6 41.6
#140 0.106 91.92 12.5 70.9 29.1 29.1
- #200 0.075 27.81 3.8 74.7 25.3 25.3
Pan - 185.71 25.3 100.0 - -
TestedBy TMS Date 12/3/2010 Checked By —~—. p Date 1, . 7.0
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (SOP-S3) INTEGRITY IN TESTING
Client R.S.G. & ASSOCIATES Boring No. PZ-58
Client Reference DAVIDSON CO. LF Depth (ft) 30-32
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-11 Soil Color  TAN
SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel | sand | - silt and clay fraction
USDA cobbles gravel | sand | silt klay
12" 6" 3" 2" 1" 34T 38" #4 #10 #20  #40 #60  #140 #200
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) : Percentage
Greater Than #4 Gravel 0.98
#4 To #200 Sand 45.26
Finer Than #200 Silt & Clay 53.76
USCS Symbol ML, TESTED
USCS Classification SANDY SILT
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INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client R.S.G. & ASSOCIATES Boring No. PZ-58
Client Reference DAVIDSON CO. LF Depth (ft) 30-32
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-11 Soil Color  TAN
90 10
80 20

CLAY PERCENT SILT
40
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SANDY CLAY
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100 90 80 70 30 20 10
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 4.99 0.00
2 95.01 Sand 48.14 50.67
0.05 46.87 , Sift 39.54 41.61
0.002 7.34 Clay 7.34 7.72

USDA Classification: LOAM
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INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)
Client R.S.G. & ASSOCIATES Boring No. PZ-58
Client Reference DAVIDSON CO. LF Depth (ft) 30-32
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-11 Soil Color TAN .
Minus #10 for Hygroscopic Moisture Content Hydrometer Specimen Data
Tare No. N-1 Air Dried - #10 Hydrometer Material (gm) 100.00
Wgt.Tare + Wet Soil (gm) 58.00 Corrected Dry Wt. of - #10 Material (gm) 90.56
Wgt.Tare + Dry Soil (gm) 54.00
Weight of Tare (gm) 15.63 Weight of - #200 Material (gm) 51.24
Weight of Water (gm) 4.00 Weight of - #10 ; + #200 Material (gm) 39.32
Weight of Dry Soil (gm) 38.37
Moisture Content (%) 10.4 J-FACTOR (%FINER THAN #10) 0.9501
Soil Specimen Data
Tare No. P-12
Wagt.Tare + Air Dry Soil (gm) 647.64
Weight of Tare (gm) 196.44
Air Dried Wgt. Total Sample (gm) 451.20 Dry Weight of Material Retained on #10 (gm) 20.47
Total Dry Sample Weight (gm) 410.54 Corrected Dry Sample Wt - #10 (gm) 390.07
Sieve Sieve Wgt.of Soll Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained : Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 ' 0.00 0.0 0.0 100.0 100.0
11/2" 375 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 ' 100.0 100.0
1/2" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 2.43 0.6 0.6 99.4 99.4
#4 4.75 1.58 0.4 1.0 99.0 99.0
#10 2.00 16.46 4.0 5.0 95.0 95.0
#20 0.85 4.68 5.2 5.2 94.8 90.1
#40 0.425 7.85 8.7 13.8 86.2 81.9
#60 0.250 7.44 8.2 221 779 74.1
#140 0.106 13.44 14.8 36.9 63.1 60.0
#200 0.075 5.91 6.5 43.4 56.6 53.8
Pan - 51.24 56.6 100.0 - -
Notes :
TestedBy  SD Date  12/8/2010 CheckedBy (B Date |1~2-10
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-58
Client Reference DAVIDSON CO. LF Depth (ft) 30-32
Project No. 2010-774-01 ‘ Sample No. NA
Lab ID 2010-774-01-11 Soil Color  TAN
Elapsed R Temp. Composite R N K Diameter N'
Time Measured (°C) Correction Corrected (%) Factor ({mm) (%)
{min)
0 NA NA NA NA NA NA NA NA
2 41.0 23.6 5.25 35.8 39.1 0.01288 0.0282 371
5 36.0 23.6 5.25 30.8 33.6 0.01288 0.0186 31.9
15 : 30.0 23.6 5.25 24.8 271 0.01288 0.0112 25.7
30 26.0 23.7 5.20 20.8 22.7 0.01287 0.0081 21.6
60 22.0 23.7 5.20 16.8 18.4 0.01287 0.0059 17.5
250 . 15.0 235 5.29 9.7 10.6 0.01290 0.0030 10.1
1440 10.0 22.8 5.61 44 4.8 0.01300 0.0013 4.6
Soil Specimen Data Other Corrections
Wagt. of Dry Material (gm) 90.56 Hygroscopic Moisture Factor 0.906
W eight of Deflocculant (gm) 5.0
a - Factor 0.99
Percent Finer than # 10 95.01
Specific Gravity ' 2.70 Assumed
Notes:
Tested By TMS Date 12/6/2010 Checked By G Date D—’%
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INTEGRITY IN TESTING
SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)
Client R.S.G. & ASSOCIATES Boring No. PZ-59
Client Reference DAVIDSON CO. LF. Depth (ft) 15.0-20.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-12 Soil Color BROWN
SIEVE ANALYSIS ' HYDROMETER
USCS gravel | sand | silt and clay
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Particle Diameter (mm)
USCS Symbol SM, TESTED
USCS Classification SILTY SAND
Tested By TMS Date 12/3/2010 Checked By ~Tg,a o Date j2.7- i
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INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZz-59
Client Reference DAVIDSON CO. LF. Depth (ft) 15.0-20.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-12 Soil Color BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 216 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 725.49 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 614.41 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) ‘ 170.76 Weight of Tare (gm) NA
Weight of Water (gm) 111.08 Weight of Water (gm) NA
Weight of Dry Soil (gm) 443.65 Weight of Dry Soil (gm) NA
Moisture Content (%) 25.0 Moisture Content (%) A NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 443.65
Dry Weight - 3/4" Sample (gm) 283.4 ' Weight of minus #200 material (gm) 160.28
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 283.37
Dry Weight + 3/4" Sample (gm) 0.00 -
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Soil Percent Accumulated Percent Accumulated|
Size Opening Retained Retained Percent - Finer Percent
(mm) .Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0 100.0
11/2" 375 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.50 0.00 0.0 0.0 : 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 475 0.18 0.0 0.0 100.0 100.0
#10 2.00 42.38 9.6 9.6 90.4 90.4
#20 0.850 78.04 17.6 27.2 72.8 72.8
#40 0.425 47.33 10.7 37.9 62.1 62.1
#60 0.250 38.35 8.6 46.5 53.5 53.5
#140 0.106 56.67 12.8 59.3 40.7 40.7
#200 0.075 20.42 4.6 63.9 36.1 36.1
Pan - 160.28 36.1 100.0 - -
TestedBy TMS Date 12/3/2010 Checked By T8 Date 1,. 7. o
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SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Boring No. PZz-60
Client Reference DAVIDSON CO. LF. Depth (ft) 5.0-7.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-13 Soil Color GRAY
SIEVE ANALYSIS HYDROMETER
Uscs gravel | sand | silt and clay
100 12" 6" 3"T°_ 3/4" 3/8" #4 #10 #20 #40 #140 #200
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1000 100 10 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Symbol SM, TESTED
USCS Classification SILTY SAND
Tested By TMS Date 12/3/2010 Checked By ~Tw.$) Date yz @ /<
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-60
Client Reference DAVIDSON CO. LF. Depth (ft) 5.0-7.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-13 Soil Color GRAY
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. , 200 Tare No. NA
Wagt.Tare + Wet Specimen (gm) 887.03 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 832.67 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 171.76 Weight of Tare (gm) NA
Weight of Water (gm) 54.36 Weight of Water (gm) NA
Weight of Dry Soil (gm) 660.91 Weight of Dry Soil (gm) ‘ NA
Moisture Content (%) 8.2 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 660.91
Dry Weight - 3/4" Sample (gm) 452.7 Weight of minus #200 material (gm) 208.22
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 452.69
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0 100.0
11/2" 375 : 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.50 0.00 0.0 0.0 : 1000 =~ 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 0.21 0.0 0.0 100.0 100.0
#10 2.00 7.27 1.1 1.1 98.9 98.9
#20 0.850 75.52 11.4 12.6 874 87.4
#40 0.425 106.85 16.2 28.7 71.3 71.3
#60 0.250 86.18 13.0 41.8 58.2 58.2
#140 0.106 130.21 19.7 61.5 38.5 38.5
#200 0.075 46.45 7.0 68.5 31.5 31.5
Pan - 208.22 31.5 100.0 - -
TestedBy  TMS Date 12/3/2010 Checked By -——3 o Date y, -9. o
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INTEGRITY IN TESTING

SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)
Client R.S.G. & ASSOCIATES ' Boring No. PZ-61a
Client Reference DAVIDSON CO. LF. "~ Depth (ft) 15.0-20.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-14 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
USCS gravel | sand | silt and clay
12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200
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Particle Diameter (mm)
USCS Symbol SM, TESTED
USCS Classification SILTY SAND
Tested By TMS Date 12/3/2010 Checked By ~ 1@ Date yz-11./0
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INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-61a
Client Reference DAVIDSON CO. LF. Depth (ft) 15.0-20.0
Project No. 2010-774-01 . ‘ Sample No. NA
Lab ID 2010-774-01-14 Soil Color BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 209 Tare No. NA
Wagt.Tare + Wet Specimen (gm) 663.72 Wgt.Tare + Wet Specimen (gm) NA
Wagt.Tare + Dry Specimen (gm) 570.17 " Woagt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 171.63 Weight of Tare (gm) NA
Weight of Water (gm) 93.55 Weight of Water (gm) NA
Weight of Dry Soil (gm) 398.54 Weight of Dry Soil (gm) NA
Moisture Content (%) 23.5 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 398.54
Dry Weight - 3/4" Sample (gm) 293.9 Weight of minus #200 material (gm) 104.62
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 293.92
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
(mm) ‘ Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 , 0.00 0.0 0.0 100.0 100.0
11/2" 37.5 : 0.00 0.0 0.0 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.50 0.00 0.0 0.0 . 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 215 0.5 0.5 99.5 99.5
#10 2.00 55.98 14.0 14.6 854 85.4
#20 0.850 74.63 18.7 33.3 66.7 66.7
#40 0.425 53.53 13.4 46.7 53.3 53.3
#60 0.250 40.82 10.2 57.0 43.0 43.0
#140 0.106 51.23 12.9 69.8 30.2 30.2
#200 0.075 15.58 3.9 73.7 26.3 26.3
Pan - 104.62 26.3 100.0 - -
Tested By ™S Date 12/3/2010 Checked By ﬁﬂ Date 1, .4. o
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (SOP-S3) INTEGRITY IN TESTING
Client R.S.G. & ASSOCIATES Boring No. PZ-62
Client Reference DAVIDSON CO. LF Depth (ft) 20.0-25.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-15 Soil Color BROWN GRAY
SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt klay
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Particle Diameter (mm)
USCS Summary

Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.19
#4 To #200 Sand 59.68
Finer Than #200 Silt & Clay 40.12
USCS Symbol SM, TESTED
USCS Classification SILTY SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client R.S.G. & ASSOCIATES Boring No. PZ-62
Client Reference DAVIDSON CO. LF Depth (ft) 20.0-25.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-15 Soil Color BROWN GRAY
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PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 3.49 0.00
2 96.51 Sand 62.30 64.55
0.05 34.21 Silt 30.01 31.10
0.002 4.20 Clay 4.20 4.35

USDA Classification: SANDY LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-62
Client Reference DAVIDSON CO. LF Depth (ft) 20.0-25.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-15 Soil Color BROWN GRAY
Minus #10 for Hygroscopic Moisture Content Hydrometer Specimen Data
Tare No. U-1 Air Dried - #10 Hydrometer Material (gm) 100.00
Wgt.Tare + Wet Soil (gm) 48.30 Corrected Dry Wt. of - #10 Material (gm) 90.92
Wgt.Tare + Dry Soil (gm) 45.35
Weight of Tare (gm) 15.82 Weight of - #200 Material (gm) 37.80
Weight of Water (gm) 2.95 Weight of - #10 ; + #200 Material (gm) 53.12
Weight of Dry Soil (gm) 29.53
Moisture Content (%) 10.0 J-FACTOR (%FINER THAN #10) 0.9651
Soil Specimen Data
Tare No. 843
Wgt.Tare + Air Dry Soil (gm) 566.12
Weight of Tare (gm) 262.19
Air Dried Wgt. Total Sample (gm) 303.93 Dry Weight of Material Retained on #10 (gm) 9.68
Total Dry Sample Weight (gm) 277.20 Corrected Dry Sample Wt - #10 (gm) 267.52
Sieve Sieve Wagt.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained » Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0 100.0
11/2" 37.5 0.00 - 0.0 0.0 - 100.0 100.0
1" 25.0 0.00 0.0 0.0 100.0 100.0
| 3/4" 19.0 0.00 0.0 0.0 ' 100.0 100.0
1/2" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 4.75 0.54 0.2 0.2 99.8 99.8
#10 2.00 9.14 3.3 3.5 96.5 96.5
#20 0.85 14.78 16.3 16.3 83.7 80.8
#40 0.425 13.71 15.1 31.3 68.7 66.3
#60 0.250 8.26 9.1 40.4 59.6 57.5
#140 0.106 11.53 12.7 53.1 46.9 45.3
#200 0.075 4.84 5.3 58.4 41.6 40.1
Pan - 37.80 41.6 100.0 - -
Notes : .
Tested By SD Date 12/8/2010 Checked By &:—YY‘ Date D— -A-o
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eotechnics

INTEGRITY IN TESTING
HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)
Client R.S.G. & ASSOCIATES Boring No. PZ-62
Client Reference DAVIDSON CO. LF Depth (ft) 20.0-25.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-15 Soil Color BROWN GRAY
Elapsed R Temp. Composite R N K Diameter N'
Time Measured (°C) Correction Corrected (%) Factor ~ (mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 31.0 23.5 5.29 25.7 28.0 0.01290 0.0305 27.0
5 27.0 23.5 5.29 21.7 23.6 0.01290 0.0199 228
15 21.0 235 5.29 15.7 171 0.01290 0.0119 16.5
30 17.0 23.6 5.25 11.8 12.8 0.01288 0.0086 12.4
60 15.0 23.7 5.20 9.8 - 107 0.01287 0.0062 10.3
250 11.0 234 534 5.7 6.2 0.01291 0.0031 6.0
1440 8.0 229 5.57 2.4 2.7 0.01299 0.0013 2.6
Soil Specimen Data Other Corrections
Wt. of Dry Material (gm) 90.92 Hygroscopic Moisture Factor 0.909
Weight of Deflocculant (gm) 5.0
a - Factor 0.99
Percent Finer than # 10 96.51
Specific Gravity 2.70 Assumed
Notes:
Tested By TMS Date 12/6/2010 Checked By @?.w\ Date \?—*‘i—tO
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (SOP-S3) INTEGRITY IN TESTING

Client R.S.G. & ASSOCIATES Boring No. PZ-63
Client Reference DAVIDSON CO. LF Depth (ft) 20.0-23.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-16 Soil Color GRAY

SIEVE ANALYSIS HYDROMETER
USscs cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt Elay
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Particle Diameter (mm)

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 0.00
#4 To #200 Sand 40.83
Finer Than #200 Silt & Clay 59.17

USCS Symbol ML, TESTED

USCS Classification SANDY SILT
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client R.S.G. & ASSOCIATES Boring No. PZ-63
Client Reference DAVIDSON CO. LF Depth (ft)  20.0-23.0
Project No. 2010-774-01 Sample No. NA

Lab ID 2010-774-01-16 Soil Color  GRAY

PERCENT CLAY A
CLAW\ PERCENT SILT
\/\

SILTY
SANDY / CLAY
ClI AY
SILTY CLAY
CLAY LOAM
vy
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70
/QANDY CLAY LOAM N /X /\
20
\/\ LOAM / \ 80

SANDY LOAM
SILT LOAM
W\/ .
100 90 80 70 40 30 20 10 0
PERCENT SAND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size (mm)  Finer Percentage material for USDA Classificat.
: Gravel 0.75 0.00
2 99.25 Sand 50.68 51.07
0.05 48.56 Silt 41.19 41.50
0.002 7.38 Clay 7.38 7.43

USDA Classification: LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-63
Client Reference DAVIDSON CO. LF Depth (ft) 20.0-23.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-16 Soil Color  GRAY
Minus #10 for Hygroscopic Moisture Content , Hydrometer Specimen Data
Tare No. U-1 Air Dried - #10 Hydrometer Material (gm) 99.98
Wgt.Tare + Wet Soil (gm) 67.55 Corrected Dry Wt. of - #10 Material (gm) 87.22
Wgt.Tare + Dry Soil (gm) 60.93 '
Weight of Tare (gm) 15.67 Weight of - #200 Material (gm) 52.00
Weight of Water (gm) 6.62 Weight of - #10 ; + #200 Material (gm) 35.22
Weight of Dry Soil (gm) 45.26
Moisture Content (%) 14.6 J-FACTOR (%FINER THAN #10) 0.9925
Soil Specimen Data
Tare No. 201
Wgt.Tare + Air Dry Soil (gm) 437.92
Weight of Tare (gm) 170.73
Air Dried Wgt. Total Sample (gm) 267.19 Dry Weight of Material Retained on #10 (gm) 1.76
Total Dry Sample Weight (gm) 233.32 Corrected Dry Sample Wt - #10 {(gm) 231.56
Sieve Sieve W gt.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) » Retained : Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 ' 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 ‘ 0.00 0.0 : 0.0 100.0 100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1" 250 ‘ 0.00 : 0.0 0.0 } 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 : 100.0 100.0
1/2" 12.5 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 0.00 0.0 0.0 100.0 100.0
#4 475 0.00 0.0 0.0 100.0 100.0
#10 2.00 1.76 0.8 0.8 99.2 99.2
#20 0.85 2.42 2.8 2.8 97.2 96.5
#40 0.425 7.20 8.3 11.0 89.0 88.3
#60 0.250 6.91 7.9 19.0 81.0 80.4
#140 0.106 12.54 14.4 33.3 66.7 66.2
#200 0.075 6.15 7.1 40.4 59.6 59.2
Pan - 52.00 59.6 100.0 - -
Notes :
TestedBy  SD Date 12/8/2010 Checked By N Date 1--4-(0
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INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

Client R.S.G. & ASSOCIATES Boring No. PZ-63
Client Reference DAVIDSON CO. LF Depth (ft) 20.0-23.0
Project No. 2010-774-01 Sample No. NA
Lab ID 2010-774-01-16 Soil Color  GRAY
Elapsed R Temp. Composite R N K Diameter N'
Time Measured (°c) Correction Corrected (%) Factor (mm) (%)
{min)
0 NA NA NA NA NA NA NA NA
2 36.0 23.6 5.25 30.8 34.9 0.01288 0.0294 34.6
5 34.0 23.6 5.25 28.8 32.6 0.01288 0.0189 324
15 27.0 23.6. 5.25 21.8 24.7 0.01288 0.0115 245
30 22.0 23.7 5.20 16.8 19.1 0.01287 0.0084 18.9
60 19.0 23.7 5.20 13.8 15.7 0.01287 0.0060 15.5
250 12.0 23.5 5.29 6.7 7.6 0.01290 0.0031 7.6
1440 12.0 22.8 5.61 6.4 7.3 0.01300 0.0013 7.2

Soil Specimen Data

Other Corrections

Wt. of Dry Material (gm) 87.22 Hygroscdpic Moisture Factor 0.872
Weight of Deflocculant (gm) . 5.0

a - Factor 0.99

Percent Finer than # 10 99.25

Specific Gravity 2.70 Assumed
Notes:

)
TestedBy  TMS Date  12/6/2010 CheckedBy BN Date JL~4-(0
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GRAIN SIZE

DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % STLT :4J % CLAY
8| 13 Q.0 5.5 : 78.1 16.4
Al 14 0.0 0.0 38.6 61.4
@ml 15 0.0 0.0 60.4 39.6
LL PI Dss Deo Dso D3a D15 Lio Ce
® NP NP 3.19 1. 41 0.997 | ©.294
A 28 9 0.966
@ NP NP 0.525 | 0.177 | 0.119
MATERTAL DESCRIPTION USCS AASHTO
®@ Gray Tan Gravelly Sand SM Al-b
4 Brown Sandy Clay CL A4(3.2)
@ Gray Silty Sand SM A4(0.0)
Project No.: 00-793D Remarks:
Project: Davidson County Landfill Phase II
® Location: PZ-9(15")
4 Location: PZ-9(0-10") Bu'k
@ Location: PZ-12(5-7')ST
Date: 12-19-00 B )
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1 INTRODUCTION

1.1  Study Purpose and Scope
This Design Hydrogeologic Study was undertaken to assess the local and regional geologic, hydrogeologic

and hydrologic characteristics of the uppermost aquifer regime at the proposed Phase 2 Area 2 expansion of
the Davidson County Subtitle D Municipal Solid Waste Landfill Facility (MSWLF). Field information
collected for this study was used to determine hydrogeologic and engineering properties of the subsurface, to
perform evaluations of hydrogeologic and geologic conditions, to evaluate base grade elevations for
compliance with vertical separation requirements and to design an effective monitoring plan for early
detection of a potential release into groundwater. Data, conclusions and recommendations for hydrologic
and geologic conditions are provided to fulfill the requirements for the Design Hydrogeologic Study
described in the North Carolina Department of Environment and Natural Resources (NCDENR), Division of
Waste Management (DWM), Solid Waste Section (SWS), under Rule 15A NCAC 13B, .1623 (b).

1.2  Site Background
The proposed Phase 2 Area 2 landfill unit is an expansion of the existing Area 1 MSWLF unit (14.7 acres)

and will operate under Permit 29-06. Phase 1 was closed at the end of 2010; the CQA closure report was
submitted to NCDENR in 2011 under permit number 29-06 and is awaiting approval. The closed Holly
Grove Landfill (Permit 29-02) is located approximately 2,000 feet southeast of the active Davidson County
Landfill (permit 29-06). The Holly Grove Landfill was permitted for municipal solid waste disposal
operation from January 1975 until October 1993.

The Phase 2 site is located on county property north of the existing Phase 1 landfill and will have a combined
lined area of approximately 88 acres. This Design Hydrogeologic Report will focus on the approximately
11.9 acre Area 2. Existing site conditions of Phase 2 Area 1 and Area 2 are illustrated on Figure 1. The

proposed Area 2 site layout is shown on Figure 2.

Geological and geotechnical conditions at the proposed Phase 2 expansion site are typical of the North
Carolina Piedmont physiographic province. On-site soils consist primarily of sandy silt and clays. These

soils are expected to provide adequate foundation support conditions for landfill stability.

Ground water flow characteristics are well understood in Area 2. In the uppermost aquifer, ground water

elevations at the site generally flow within the soil overburden. Two perennial streams, Jimmy’s Creek and
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Rich Fork Creek, serve as the ground water discharge features south, west and north-northwest for the
proposed Area 2 portion of the landfill facility south of Old Highway 29. No potable wells are located
between the landfill and the ground water discharge features. Cell construction is not expected to be

adversely affected by bedrock or ground water.

Current development plans for the site will observe the buffer requirements in accordance with 15A
NCAC13B.1624 (b) (3) (E). The new phase will be operated as an area fill.

The facility meets the applicable location requirements of Rule .1622 (1) through (6). This document and its
attachments meet the hydrogeological report requirements outlined in Rule.1623 (a) and (b). Design
submittal requirements of .1617 (e), including a Facility Plan, Engineering Plan, Construction Quality
Assurance (CQA) Plan, Closure/Post Closure Plan, and Operations Plan, are included elsewhere in the
permit application for Area 2. This document includes a certified Water Quality Monitoring Plan (WQMP),
in accordance with .1623 (b) (3) and a Landfill Gas Monitoring Plan, in accordance with 15A NCAC 13B.

2 SITE AND FACILITY DESCRIPTION

2.1 Location and Area Use
The Davidson County MSWLF is located between Old U.S. Highway 29 and the North Carolina Railroad

right of way, to the north of the existing Davidson County Phase 1 MSWLF approximately three and a half
miles northeast of the City of Lexington, NC. The site topography on the USGS topographic map from the
Lexington East quadrangle is shown as Figure 3. Figure 4 shows an aerial photograph of the site and

surrounding area.

The land area for the proposed Phase 2 Area 2 development is currently being used as a borrow area in
support of the active Area 1 landfill unit. The area surrounding the landfill facility is a mix of undeveloped
land and land used for residential and agriculture. Figure 3 illustrates several relatively large tracts of
undeveloped land adjacent to the landfill. Most development is located along the main roads. Public road

haul routes are shown on Figure 3.

2.2  Previous Site Studies
A limited Site Suitability investigation was conducted in 1995 by Camp Dresser & McKee Inc. (CDM).

Excerpts from the CDM study have been used to augment recently completed site studies conducted by

Richardson Smith Gardner and Associates, Inc. (RSG) formerly known as G. N. Richardson & Associates,
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Inc. (GNRA). A Site Suitability Report was submitted by GNRA in May 2006 with revisions in November
2006. The Site Suitability Report included drilling and site investigation for the Design Hydrogeologic
Report for Area 1. A Supplemental Geologic Study was submitted by RSG in August 2011 to further

address the suitability of properties of the Phase 2 site not included in the prior approval.
3 GEOLOGY AND GROUND WATER CHARACTERISTICS

3.1  Surface Topography and Drainage
Davidson County is located in the Piedmont physiographic province and the Yadkin-Pee Dee drainage basin.

The existing Phase 2 area site topography ranges from 730 to 650 feet above mean sea level (fmsl). Existing

area 2 topography ranges from approximately 720 fmsl to 670 fmsl.

Locally, the Phase 2 site is bounded by two streams, Jimmy’s Creek to the south and Rich Fork Creek to the
northwest and west. Both are perennial streams with large flood plains in some areas. The Phase 2 site has a
ground water divide at its center. Ground water and surface water in Area 2 drain in a general west and

northwestern direction ultimately discharging in Rich Fork Creek, which flows into the Yadkin River.

3.2 Site Investigation Methodology
The approximately 11.9 acre Area 2 landfill unit was investigated utilizing 14 soil and rock borings, each

advanced to depths between 23 and 73 feet below grade. Boring locations were based on topographical and
geologic features, access and existing site knowledge. RSG installed piezometers PZ-11, PZ-12 and PZ-17
in October and November 2000 with Engineering Tectonics, PA. Piezometers PZ-25S and PZ-25D were
installed by RSG with Engineering Tectonics, PA in February 2002. Piezometers PZ-35S, PZ-35D, PZ-37
and PZ-37D were installed by RSG with Engineering Tectonics, PA in September 2004. RSG and Geologic
Explorations installed piezometers PZ-52, PZ-58, PZ-59, PZ-62 and PZ-63 in November 2010. Boring logs
and information from these previous investigations are included in Appendix 1. Figure 2 illustrates boring
locations. 2010 borings were drilled with a track mounted Geoprobe 7822DT and air hammer rig. Field

work was performed under the supervision of a North Carolina licensed geologist.
Table 1 presents a well construction detail summary that includes depths to the various strata for recently
and previously installed test borings. Table 2A presents a historic ground water data summary, including

data since the piezometer installation. Seasonal water levels are provided in Table 2B.

Most borings were sampled by the standard penetration test. Representative split spoon samples,
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undisturbed (shelby tube) samples and bulk soil samples from the auger cuttings were procured for
laboratory testing. Samples from PZ-12 were analyzed by Engineering Tectonics for Plasticity, Grain Size
Distribution, Consolidation, and Permeability. Samples from PZ-52, PZ-58, PZ-59 and PZ-62 were analyzed
by Geotechnics for Moisture, Atterberg Limits and Wash Sieve and Hydrometer Analysis. Soils were
classifications under the Unified Soil Classification System (USCS). Laboratory testing was performed in

accordance with appropriate ASTM test procedures.

Laboratory data from Wash Sieve and Hydrometer Analysis was used to create a textural classification graph
based on Johnson’s 1967 published work on the relationship between grain size and effective porosity’. If
hydrometer analysis was not conducted values were estimated based on field description and other presented

data. Grain size distribution was recalculated based on the following particle size classification.

Particle Size (millimeters)
Sand 2-0.0625
Silt 0.0625 - 0.004
Clay <0.004

Using the Johnson diagram distribution most samples were classified as silty sand, except PZ-21S that was
classified as sandy silt and PZ-24 that was classified as sandy clay. Effective porosity values for silty sand
ranged from 15.3% in PZ-58 to 27.8% in PZ-12 (25°-26.5"), and averaged 20.4%.

Calculations for textural reclassification are presented in Table A2-1. Recalculated grain sizes to determine
effective porosity are shown in Table A2-2. Geotechnical laboratory data and Johnson tri-graphs are

included in Appendix 2.

Piezometers were constructed in the borings using 2-inch inside diameter (ID) Schedule 40 0.010 machine-
slotted well screens with sufficient same-diameter PVC riser to extend approximately three feet above the
existing ground surface. Screens were set to bracket the static water table in the upper-most aquifer as
observed during drilling. Deep well screens were set into water-bearing zones to assess vertical

hydrogeological properties. No. 2 filter sand (“sand pack”) was poured in the annular space to a height of

! Johnson, A.l. 1967, Specified yield-compilation of specific yields for various materials: U.S. Geological Survey Water
— Supply Paper 1992-D.
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approximately two feet above screen intervals, hydrated bentonite was placed as a seal to a height of
approximately two feet above the sand pack and a grout mixture was pumped via tremie pipe into the
annulus from the top of the bentonite to the ground surface. Piezometers were fitted with adjustable locking

expansion caps to protect the well integrity. Piezometer construction records are included in Appendix 1.

Piezometers were surveyed for location and elevation by Michael Green Associates, a N.C. registered land
surveying company. Each piezometer was developed using a downhole pump or bailer until clear water was
retrieved. After development, a minimum of 24 hours was allowed for the aquifer to return to normal levels
before a rising head slug test was performed on each piezometer. This test involved placing a pressure
transducer near the piezometer bottom and removing the volume of two bailers (2 liters) from the
piezometer. A Hermit Mini Troll Professional environmental data logger was used to record the water influx
rate until equilibrium was re-established. Slug test results were used to calculate ground water velocities
across the site. The hydrological data and calculations are presented in Appendix 3. Monthly water level
measurements were recorded since the initial piezometer installation, in 2001 and 2003, through May 2005.
Additional water level data has been collected from December 2010 until July 2011 since supplementary
piezometers were installed. The recorded water elevations are summarized in Table 2A. Piezometers
located within Phase 2 Area 2 footprint will be properly abandoned by a certified well driller under direction

of a licensed geologist prior to landfill construction.

3.3 Soil Characteristics
The Soil Survey of Davidson County, published in July 19942 indicates the predominant soil types for Phase

2 include the Poindexter and Zion sandy loams and the Enon fine sandy loam soils. Other soils include the

Wickham fine sandy loam, and the Pacolet sandy loam.

According to the USDA web soil survey?®, Area 2 is generally composed of Pacolet sandy loam and the
Poindexter-Wynott complex. The Pacolet sandy loam is a well drained soil with a moderately high capacity
to transmit water; slopes are generally from eight to fifteen percent. The Poindexter-Wynott complex is a
well drained soil with a capacity to transmit water that ranges from low to high; slopes range from eight to
twenty-five percent. Please note the top layers of Area 2 have generally been removed and used elsewhere

in the facility.

2 McCachren, Clifford M., Soil Survey of Davidson County, North Carolina. US Department of Agriculture, Soil
Conservation Service. Issued July 1994.

% United States Department of Agriculture, Natural Resource Conservation Service, “Web Soil Survey”.
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
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3.4 Regional and Site Geology

3.4.1 Regional Geologic Characteristics
The Davidson County Landfill facility is located in the Piedmont Physiographic Province of North Carolina.

More specifically, the Geologic Map of North Carolina (USGS, 1985) indicates that the site lies within, but
at the western margin of, the Carolina Slate Belt. This belt includes predominantly volcanic and sedimentary
rocks of Late Proterozoic to Cambrian age that have been metamorphosed and intruded by numerous igneous
plutons. The boundary zone between the Carolina Slate Belt and the adjacent Charlotte Belt is known as the
Gold Hill/Silver Hill Shear Zone.

The most detailed mapping of the area was published by the US Geological Survey in the Geologic Map of
Charlotte by Goldsmith, Milton and Horton (1988). This mapping indicates that the site vicinity is underlain

by two stratigraphic units: metavolcanic rocks (mv) and metamorphosed granodiorite (mgd).

The metavolcanic rocks include mafic, intermediate and felsic volcanic rocks, rocks from the Flat Swamp
Member of the Cid Formation, and metavolcanic rocks of the Battleground Formation. The Battleground
Formation is characterized as a quartz-sericite schist and phyllite. It contains subordinate beds of quartz-
pebble conglomerate, quartzite, kyanite or sillmanite quartzite and manganiferous schist.  The
metamorphosed granodiorite (mgd) occurs in the central portion of the proposed Phase 2 area. This unit is

locally porphyritic.

3.4.2 Site Geologic Characteristics
The entire Phase 2 area geology must be reviewed to understand the complex site geology. RSG has

installed numerous piezometers across the site. These piezometers were installed using a combination of
hollow stem auger, geoprobe, air rotary, air hammer and rock coring technigues. In general, auger refusal
was encountered between approximately 10 feet below grade and 75 feet below grade. The boring, PZ-25d,
located in the proposed Phase 2 Area 3 landfill unit, was advanced to a depth of 75 feet below grade and did
not encounter bedrock. Similarly, PZ-35d in Area 2 was advanced to 73 feet bgs without encountering
bedrock.

Soils encountered include sandy silt and partially weathered rock. In this report, partially weathered rock is

defined as soils with a standard penetration test blow count of 100+ blows per foot.

Bedrock beneath Phase 2 is granite, granite aplite, granodiorite, biotite gneiss, diabase and diorite. Seams of

these bedrock types have been seen on other portions of the site as well. Seventeen rock core samples were
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collected from borings PZ-1, PZ-5d, PZ-9, PZ-13, PZ-19, PZ-21d, PZ-31, PZ-32d, PZ-34, PZ-37d, PZ-38d,
PZ-39, PZ-41d, PZ-42d, PZ-43d, PZ-45d, PZ-49 and a rock core of a boulder encountered above bedrock in
PZ-29. PZ-37d is located in Area 2. Rock quality data (RQD) of the cores indicates the uppermost ten feet
of competent bedrock is highly fractured. It should also be noted that the partially weathered rock and
highly fractured bedrock (as defined by auger refusal) have been rippable using the heavy equipment on

other portions of the site. No bedrock outcrops have been noted within the proposed footprint area.

RSG performed multiple geophysical evaluations of Phase 2 to better understand the interaction between
ground water in bedrock and ground water in unconsolidated sediments. These evaluations included: 1)
Piezometer installation, 2) Geophysical resistivity evaluation and 3) Down-hole geophysical logging on

bedrock wells prior to completion as piezometers.

Two geophysical studies were performed. A resistivity study to evaluate where fractures in bedrock were
located in Area 1 was performed in July 2003. Additionally, a down-hole geophysical study was performed

in several Area 1 bedrock wells at this time.

In February 2005, a second set of geophysical studies were performed on the remaining areas of the site;
including a resistivity study to evaluate fracture locations. Based on the fracture locations, bedrock wells
were drilled in nested pairs to further evaluate the fractures detected. Once drilled, the bedrock wells were

utilized for a down-hole geophysical analysis of the fractures in the bedrock encountered by the well.

These studies identified nine major bedrock fractures, trending NW-SE across the proposed Phase 2 site.
Additionally, five diabase dikes trending NE-SW were also documented. Only three dikes show extensive
expression (D-3 through D-5), while two (D-1 and D-2) are inferred from minor results in limited areas.
Two bedrock fractures and one diabase dike are located underneath Area 2. The site bedrock surface map
with fractures and diabase dikes are shown on Figure 5 while geologic cross-sections are shown on Figures

6, 7and 8. Table 4 summarizes rock coring information including rock quality data and recovery amounts.

Down hole geophysical evaluations also indicate NW-SE and NE-SW are the predominant fracture
directions. In some cases the bedrock appears to be so highly fractured/weathered that it is likely
transmitting water in a manner more closely resembling unconsolidated sediments than fracture flow. Based

on these investigation results, it appears that Area 2 is located where ground water consistently flows above

Design Hydrogeologic Report — Davidson Co. Phase 2 Area 2 Richardson Smith Gardner & Assoc., Inc.
May 2012 — Revised: December 2012 Page 7





the bedrock. In general, Area 2 can be characterized as having a mantle of silty clayey soil in some areas

with either a granitic or dioritic bedrock below.

3.4.3 Laboratory Analyses
Test borings were sampled using the standard penetration test (ASTM D1586). Samples were analyzed for

grain size and Atterberg limits to verify soil classifications as well as Standard Proctor compaction,
consolidation, and flexible wall permeability (hydraulic conductivity). A geotechnical laboratory testing
summary is presented on Table 3. Laboratory testing was performed in accordance with the appropriate

ASTM test procedures. Geotechnical laboratory data is included in Appendix 2.

3.4.4 Potential Natural or Man-Made Influences on Ground Water Levels
Natural or man-made activities which have the potential to cause (or influence) long-term water table

fluctuations include the landfill development. Landfill development activities will influence the site in that
the covering of a portion of the ground water recharge area in Phase 2 with the landfill liner system will
reduce surface water infiltration which will lower the water table over time. Primary ground water flow for

Phase 2 is toward the north, west and south.

3.5  Site Hydrogeology

3.5.1 General
Ground water conditions within the Area 2 site have been characterized using 10 piezometers located in and

around the Phase 2 Area 2 footprint. As previously stated, these piezometers were installed over several
mobilizations; under supervision of a licensed geologist from GNRA/RSG. Piezometer "nests" occur at PZ-
12s and PZ-12d, PZ-35s and PZ-35d, PZ-37 and PZ-37d.

3.5.2  Agquifer Slug Testing and Analysis
The potentiometric data (Table 2A and 2B) and aquifer “slug” testing data (Appendix 3) are adequate to

identify recharge and discharge zones, determine flow directions and gradients, and estimate ground water

flow velocities.

Utilizing the results of the slug tests, hydraulic conductivities were calculated for the screened intervals using
the Bouwer and Rice (1976) method (Table 5). The curve fitting solutions for the hydraulic conductivities

were performed through AquiferTest, an aquifer stress test analysis program (Appendix 3).

Design Hydrogeologic Report — Davidson Co. Phase 2 Area 2 Richardson Smith Gardner & Assoc., Inc.
May 2012 — Revised: December 2012 Page 8





The Bouwer and Rice (1976) method (as modified by Bouwer, 1989) was developed for partially penetrating
wells in an unconfined (or semi-confined) aquifer. Hydraulic conductivity (K) is determined using the

following equation:

r2 In r—eln%
K= rW t
2Lt

Where:

L = the screened interval length

Y, = the initial rise in water level from the introduction of the slug
r. = the effective radius through which Y, is dissipated

r,, = the horizontal distance from the well center to the aquifer

r. = the well casing radius of the well casing and t is time (Appendix 3).

The variable, Y,, is determined from semi-logarithmic plots of drawdown versus time. The variable, Yy, is

the drawdown (recovery) at any specific time t. The variable, In(re/r,), is determined using the following

equation:
l T, 1
n—=
Tw A+BmD_H
1.1 Ty
+
m 2 L
n () "
Where:

D = total aquifer thickness
H = the portion of the aquifer tapped by the well

A and B = constants derived from curves relating coefficients A and B to L/r,, (Bouwer and Rice, 1976).

A total aquifer thickness (D) for the water-table aquifer was estimated to be between 50 and 100 feet due to

varying depths/weathering characteristics of the bedrock.

3.5.3 Agquifer Characteristics
Stratigraphy shown in the hydrogeologic cross-sections (Figures 6, 7 and 8) and described in detail in the

test boring records (Appendix A) indicate that the primary aquifer for Phase 2 consists of unconfined,

surficial unconsolidated sandy silts and clays. Table 1 presents the piezometer construction information.
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The uppermost aquifer for Phase 2 is located at an approximate elevation of 645 feet to 695 feet. This is an
unconfined aquifer. In Phase 2 Area 2 the unconfined aquifer is present at an elevation of approximately 665
-675 feet. Vertical gradient evaluation indicates a general downward gradient in the Area 2 vicinity. Table

1 presents 24-hour ground water levels and groundwater elevation observations over time.

Based on the Phase 2 hydrogeological characterization study, there are two distinct hydrogeologic units
present:

Unit 1- Unconfined surficial soils (uppermost aquifer) and
Unit 2 - Bedrock aquifer (fracture flow)

An interpretation of the upper most aquifer thickness was made based on the water table (upper most
saturation point) as the upper boundary, with competent bedrock as the lower boundary. The resulting

aquifer thickness in Area 2 ranges between 5 to 40 feet.

3.5.4 Ground Water Recharge/Discharge
Discharge from the uppermost aquifer occurs year-round along Rich Fork Creek and Jimmy’s Creek, north,

west and south of Phase 2. Groundwater gradients and velocities in the uppermost aquifer are presented in
Table 7. In general, the established ground water divide between flow to the north, northwest (toward Rich
Fork Creek) and flow to the south (toward Jimmy’s Creek) is generally located along Area 2’s southern

border. The ridge represents a recharge zone, while the creeks represent the discharge zones.

The uppermost aquifer for Phase 2 appears to exhibit lateral flow with potentiometric surfaces that reflect a
subdued expression of the surface topography. The potentiometric surface is shown on the hydrogeological
cross sections (Figures 6, 7 and 8) and a composite long-term seasonal high potentiometric surface is shown

on Figure 9.

Vertical gradients measured between PZ-21S and PZ-21D, PZ-25S and PZ-25D, PZ-35S and PZ-35D and
PZ-37S and PZ-37D generally indicate a slight upward and downward gradient depending on the date and
well locations; which is indicative of both slight recharge and slight discharge in this portion of the site
(which is adjacent to an ephemeral stream). Nested pairs PZ-21S and PZ-21D and PZ37S and PZ-37D
illustrate the fluctuation due to proximity to discharge and recharge locations. PZ-25S and PZ-25D
illustrated a distinct upward trend while PZ-35S and PZ-35D indicate a downward vertical gradient. Vertical

gradients are discussed in more detail in Section 3.5.6.
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3.5.,5 Long Term and Short Term Seasonal High Ground Water Trends
Ground water recharge occurs through a balance of rainfall, evapotranspiration, surface run-off and

infiltration. Historical rainfall data indicate that highest cumulative rainfall amounts typically occur in
March and April. Although peak rainfall amounts typically occur during the summer months, these are also
times of elevated evapotranspiration. Infiltration is lower than it would be in March, when
evapotranspiration is relatively low. Due to relatively high infiltration in January through March, ground
water levels are expected to be elevated to their seasonal high at that time. However, it should be noted that
the site has been timbered and therefore water levels are likely altered by the lack of evapotranspiration on-

site.

Table 2 shows that ground water elevations across the site appear to be relatively stable. Area 2 piezometers
were monitored from their respective installation dates through May 2005 and from December 2010 until
July 2011. Piezometer data indicates the highest water levels were generally found in April and May. A

composite seasonal high potentiometric surface map of the data is included as Figure 9.

Estimated long-term seasonal high ground water levels have been evaluated for Phase 2. This evaluation
included a Davidson County precipitation study from 1975 through 2011 (Table 6 and associated
hydrograph). Our precipitation evaluation indicates that recent years 2000, 2001, 2004, 2005 and 2010
were below average for this area over a 30 year period. Although the highest precipitation was most recently
seen in 2009, comparable levels were observed in 2003. Groundwater levels from 2003 were significantly

lower than those seen in 2005, which is likely due to timbering activities on-site.

Using the single day high water level measurements from the Area 2 piezometers, a long term-seasonal high
water level map was constructed (Figure 10). The potentiometric surface and flow directions are consistent

with water level data collected over the course of this investigation.

The proposed subgrade contours within the Phase 2 footprint were established to meet the DWM
requirements for four feet of vertical separation (post-settlement) between the subgrade bottom and the
seasonal high ground water levels or bedrock. Subgrade elevations are shown on Figure 9 with the

composite high water elevations for Area 2.

3.5.6 Potentiometric Surface and Ground Water Gradients
High ground water levels primarily occur in April and May. Low ground water levels have generally

occurred in January or July but have been reported throughout the year at various well locations. Because
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ground water may flow in bedrock during low water periods, it is important to consider ground water
movement during low water conditions. Our evaluation indicates that even during times of low water,
ground water continues to flow in the unconsolidated sediments below the site, and does not revert to only
fracture flow. Two ground water potentiometric surface maps were prepared from available piezometer and
monitoring well data: a composite high water level map and a long term seasonal high potentiometric map.
These figures are presented as Figures 9 and 10, respectively. The potentiometric surface indicates ground
water flows generally north, northeast and northwest with secondary flow across the ground water divide in a

southern direction.

Calculated horizontal ground water gradients in Area 2 (units are ft/ft) vary from 0.09 in PZ-12 to 0.22 in
PZ-62 with an average of 0.15. A horizontal gradient summary is presented on Table 7. The vertical
gradient between PZ-21S and PZ-21D averaged 0.14 upward, PZ-25S and PZ-25D averaged 2.92E-5, PZ-
35S and PZ-35D averaged -0.0014 and PZ-37S and PZ-37D averaged -0.016. Hydraulic conductivity values
calculated for the upper aquifer ranged from 0.159 ft/day in PZ-63 to 2.17 ft/day in PZ-12s and averaged
0.852 ft/day. These calculations are included in Tables 8A-8D.
Ground water velocities were calculated from the slug test data acquired at the site by the equation:

V =Kl/n
Where:
V = Ground Water Velocity
K = Hydraulic Conductivity (from rising head tests)
| = Hydraulic Gradient (from water table elevations)

n = Porosity (based on referenced values).

A calculated ground water velocity and gradient summary is provided as Table 7. Ground water velocities in
Area 2 range from 0.159 ft/day in PZ-63 to 2.17 ft/day in PZ-12, and average of 0.852 ft/day.

4 WATER QUALITY MONITORING PLAN

The intention of the water quality monitoring system is to create a plan to effectively detect an early release
of hazardous constituents to the uppermost aquifer. The Water Quality Monitoring Plan is included as

Appendix 4, in this report. This section is an outline of that proposed plan.
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The construction of Area 2 requires the addition of two groundwater quality monitoring wells (MW-10S and
MW-10D) to the existing monitoring network already in place. Monitoring network details are incorporated

into the Water Quality Monitoring Plan and are presented in Appendix 4.

In summary, the following actions are proposed to provide groundwater, surface water, landfill gas and

leachate monitoring for Phase 2 Area 2 of the Davidson County Subtitle D Landfill.

1. Properly abandon eleven wells in the Phase 2 Area 2 footprint. (PZ-12, PZ-12d, PZ- 35s, PZ-35d,
PZ-37, PZ-37d, PZ-52, PZ-58, PZ-59, PZ-62s and PZ-63)

2. Include MW-10S & MW-10D into sampling plan.
Remove MW-6D and MW-7 from the monitoring plan because they are continually dry.

4. Continue use of Phase 2 Area 1 monitoring wells. (MW-1, MW-2, MW-3S, MW-3D, MW-4S, MW-
4D, MW-5, MW-6S, MW-8 and MW-9)

5. Utilize the existing leachate sampling location.

6. Use existing surface water monitoring locations SW-1 and SW-2.

5 LANDFILL GAS MONITORING PLAN

The intention of the landfill gas monitoring system is to create a plan to effectively detect an early release of
hazardous constituents to the uppermost aquifer. The Water Quality Monitoring Plan is included as

Appendix 5, in this report. This section is an outline of that proposed plan.

The Phase 2 Area 2 monitoring plan uses the existing landfill gas monitoring network. No additional
monitoring wells are proposed. Monitoring network details are incorporated into the Landfill Gas

Monitoring Plan (Appendix 5).
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From: Joan Smyth

To: Wootton, Brian

Cc: Murray, John

Subject: RE: Davidson Co. PTC Application expanson - MSWLF - update- hydro report.
Date: Tuesday, December 11, 2012 11:57:39 AM

Madeline has been working on this and | will be reviewing her updates later this week. | hope to
have you a revision at the end of this week or early next week.

Joan A. Smyth, P.G.

Senior Hydrogeologist
SMITH + GARDNER

14 N. Boylan Avenue
Raleigh, NC 27603

P (919) 828.0577 x 221
F (919) 828.3899
C (919) 815.1494

www.smithgardnerinc.com

From: Wootton, Brian [mailto:brian.wootton@ncdenr.gov]

Sent: Tuesday, December 11, 2012 11:56 AM

To: Joan Smyth (joan@smithgardnerinc.com)

Cc: Murray, John

Subject: Davidson Co. PTC Application expanson - MSWLF - update- hydro report.

Joan,

Can you give me an update we talked about on November 7, 2012, regarding modifications to the
Design Hydro report /WQ Plan for Phase 2, Area 2.

Thanks,
Brian

Brian Wootton, Hydrogeologist

Solid Waste Section

Division of Waste Management

1646 Mail Service Center

Raleigh, NC 27699-1646

217 West Jones Street,

tel: 919-707-8258
Brian.Wootton@ncdenr.gov<mailto:Brian.Wootton@ncdenr.gov>

http://portal.ncdenr.org/web/wm/sw

Email correspondence to and from this address may be subject to the NC Public Records
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