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EXECUTIVE SUMMARY

This executive summary is presented for convenience only. While the executive summary is an integral
part of the report, it should not be used in lieu of reading the entire report, including the appendices.

The Battlefield Golf Club (the ‘Site”) is an 18-hole golf course located southeast of the intersection of
Whittamore Road and Centerville Turnpike South in Chesapeake, Virginia. Approximately 1.5 million
tons of fly ash (Type F Coal Combustion By-Products [CCB]) generated from coal-fired power
generating units at the Chesapeake Energy Center (CEC) was provided for beneficial use in structural fill
subsoil (amended ash) during construction of the golf course from approximately April 2002 through
March 2007.

MACTEC Engineering and Consulting, Inc. (MACTEC) performed field activities for a Post-
Construction Ash Fill, Soil Cover and Groundwater Evaluation at the Site in November and December
2008 and June 2009. In general, field activities included; installation of 19 groundwater monitoring
wells, 33 hand auger borings, 3 test pits, 14 test borings, collection of surface water, groundwater, and
soil samples, gauging, and surveying of streams and ponds at the Site.

The following conclusions were developed based on the results of post-construction assessment activities
at the Site:

e Proper development of monitoring wells installed by Kimley-Horn (MW-KH-1, -2 and -3),
followed by low-flow sampling to produce non-turbid samples resulted in substantially reduced
metals concentrations for the wells compared to previous sampling performed by Kimley-Horne.
Observations made by MACTEC personnel during sampling indicate that the screen interval for
these wells may be too close to the surface (within 2 feet or less) to have allowed for installation of
a proper sand pack above the top of the screen and installation of a proper bentonite well seal above
the sand pack. Due to the location of these wells within the ash fill area of the Site, improper well
construction may allow for ash to enter the well. MACTEC recommends that these wells be
properly abandoned. If wells are considered necessary within this area of the Site, then replacement
with properly constructed wells is recommended to prevent possible cross-contamination from ash
intrusion.

e The Virginia Groundwater Standards indicates a pH range for groundwater in the Coastal Plain
Physiographic Province of 6.5 to 9. Comparatively low pH (<6.5) was measured in groundwater
samples collected from 19 of 23 monitoring wells at the Site, including groundwater samples
collected from 2 of 3 wells sampled by URS during their pre-construction assessment. Potential
Peroxide Acidity (PPA) results for soil samples collected from various depth intervals at the Site
indicate that acid sulfate soils are present that have the potential to produce acid runoff when
exposed to weathering (a naturally occurring condition documented for this region of Virginia). As
potential acid-producing soils have been identified at the site, low pH measurements identified in
groundwater samples collected prior to construction and during this investigation appear to be
naturally occurring. The most notable low pH (<4) measurements were identified in shallow
groundwater samples collected from monitoring well MW-BGC-8A (screened from 10 to 20 feet
below grade) and in proximal surface water (Pond SG12 near the southwest quadrant of the Site and
a stream that flows north into the southern boundary drainage ditch from the off-site residential
development). A relatively low pH of 5.2 was measured in a groundwater sample collected from
monitoring well MW-BGC-13, which is also in the southwest quadrant of the Site.

Vi
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e Beryllium was detected in groundwater samples collected from two monitoring wells (MW-BGC-
8A and MW-BGC-13) at concentrations exceeding the MCL. Arsenic was detected at
concentrations exceeding the MCL in groundwater samples collected from monitoring well MW-
BGC-12A during the Phase | sampling event in December 2008, but was less than the laboratory
reporting limit during the Phase Il sampling event in June 2009. Arsenic was detected at
concentrations exceeding the MCL in the groundwater samples collected from monitoring well
MW-BGC-15 during the Phase Il sampling event in June 2009. Although fly ash is known to be a
potential source for heavy metals such as arsenic and beryllium, elevated concentrations of these
and other heavy metals were generally absent from groundwater samples collected from monitoring
wells throughout the Site.

e The elevated arsenic and beryllium concentrations detected in groundwater samples collected from
monitoring wells MW-BGC-8A and MW-BGC-13 are not suspected to indicate impact from ash fill
at the Site, but may be related to acid producing soils resulting in relatively low pH groundwater
conditions in the southwest quadrant of the Site. However, further groundwater sampling would be
necessary to confirm the results for wells installed during Phase Il and evaluate potential trends in
groundwater conditions throughout the Site.

e Groundwater flow beneath the Site is generally to the east-southeast, toward or in the direction of
the nearest drainage ditch. Based on slug test data, groundwater level data obtained during this
investigation and soil types encountered within the water table aquifer, the groundwater velocity
across the Site is estimated to range from approximately 16 to 23 feet per year (although
fluctuations in the groundwater gradient due to natural and man-made influences may occur to alter
these velocity estimates). Transport velocities of potential contaminants would be substantially
slower than groundwater velocity due to the effects of dilution and retardation (sorption,
dissolution, and precipitation). Supplementary water-level gauging would be necessary to further
evaluate seasonal variations in the groundwater gradient and flow direction at the Site.

e In general, metal concentrations in road bed, soil stockpile and pond sediment samples were less
than (up to one order of magnitude) the average corresponding metal concentrations in ash fill
samples. These results indicate that road bed, soil stockpile and pond sediment samples do not
consist of ash.

The following conclusions were developed based on our review of construction documents and our
geotechnical investigation at the Site:

e The ash fill thickness was observed ranging 15.2 feet to 17.2 feet in the 3 test borings. Relative
compaction results for ash fill at the three test pit locations ranged from 84 to 92%.

e Based on the tests MACTEC performed on the ash fill and our review of the construction
documents, it can generally be confirmed that compactive energy was applied to the ash fill when
placed. The degree of compaction at placement was not quantified from the results of this
assessment due to potential post-placement expansion and changes in moisture content.

o Soil cover thicknesses of less than 18 inches were encountered in two general areas of the Site.
MACTEC understands that cover in these areas will be restored to a minimum of 18 inches. Soil
cover generally consisted of clayey silt and clayey, fine-grained sand.

vii
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e Ash fill analyses were reportedly inconclusive in determining the kiln dust (amending agent)
content in the three ash fill samples collected from the Site. The laboratory results indicated
evidence of higher calcium oxide concentrations by weight in the ash fill samples than in the ash
standard, which may indicate the presence of a calcium amendment, although the percentage of
kiln dust was not confirmed.

e In general, and subject to additional confirmatory sampling, our findings at the Site do not
presently indicate adverse impact to groundwater from the placement of ash.

viii
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1.0 INTRODUCTION

The Battlefield Golf Club (the ‘Site”) is an 18-hole golf course located southeast of the intersection of
Whittamore Road and Centerville Turnpike South in Chesapeake, Virginia (see Figures 1 and 2).
Approximately 1.5 million tons of fly ash (Type F Coal Combustion By-Products [CCB]) generated from
coal-fired power generating units at the Chesapeake Energy Center (CEC) was provided for beneficial use
in structural fill subsoil (amended ash) during construction of the golf course from approximately April
2002 through March 2007. Fly ash amendments were specified to include approximately 2 percent of
alkaline admixtures, including; Lime Kiln Dust or Portland Cement and Cement Kiln Dust. The amended
ash was specified to be capped with a minimum 18 inches of soil cover. Several man-made ponds were
excavated at the Site during construction of the golf course to produce soil used for cover of the amended
ash.

MACTEC Engineering and Consulting, Inc. (MACTEC) performed field activities for a Post-
Construction Ash Fill, Soil Cover and Groundwater Evaluation at the Site in November and December
2008 (Phase 1) and June 2009 (Phase I1). The following report presents the results from both phases of
Post-Construction Evaluation performed by MACTEC.

2.0 BACKGROUND

URS Corporation (URS) performed a Hydrologic Investigation, dated September 21, 2001, prior to
placement of ash at the Site. This Hydrologic Investigation included the advancement of seven soil
borings and installation of five groundwater monitoring wells, along with geotechnical analysis of soil
and chemical analysis (primarily metals) of soil and groundwater at the site. Twelve previous soil borings
were reportedly advanced at the site to an approximate depth of 25.5 feet below grade by McCallum
Testing Laboratories, Inc. to evaluate subsurface physical properties in March 2001. According to the
URS Hydrologic Investigation, groundwater was encountered during drilling beneath a ‘shallow clayey
layer’, at an approximate depth of 5 to 6 feet below grade at the time of drilling in July 2001. According
to Table 2 of the URS Hydrologic Investigation, water levels in monitoring wells ranged from 1.93 to
4.63 feet below grade on August 1, 2001. Monitoring wells installed by URS were reportedly screened
within greenish-gray medium to fine sand of the Columbia Group and finer-grained sandy silt with some
clay of the upper Yorktown Formation was encountered in soil borings from approximately 43 to 50 feet
below grade. One of the five monitoring wells installed by URS remains at the Site (identified within this
report as MW-URS-2).

Well construction information for 17 supply wells in the vicinity of the site were summarized in Table 4
(Local Water Supply Summary) of the URS Hydrologic Investigation. The top of the screen depths for
these wells reportedly range from 15 to 107 feet below grade and total depths range from 32 to 130 feet
below grade. MACTEC has not performed a detailed evaluation of residential well data, but for the
purpose of this report, there appear to be residential wells screened in both the Columbia Group and
Yorktown Formations.

In May 2008, Kimley-Horn and Associates, Inc (Kimley-Horn) installed three shallow monitoring wells
(referred to in this report as MW-KH-1, -2 and -3) within the golf course (in the vicinity of the 7" and 14"
fairways). The approximate locations of four existing monitoring wells (one installed by URS and three
installed by Kimley-Horn) are indicated on Figure 2. Kimley-Horn collected groundwater samples from
the wells installed during their investigation on two occasions and the results of those sampling events
reportedly indicated elevated total metals concentrations. However, total suspended solids (TSS) results
for these samples exceeded 2,000 milligrams per liter (mg/L), suggesting that these samples were turbid
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(may have contained sediment). As metals are naturally occurring in soil, groundwater samples that
contain sediment or ash may produce metals results that are not representative of actual groundwater
conditions.

The primary objective of the field activities discussed in this report is to provide an evaluation of flow
characteristics and metals concentrations in surface water and groundwater near the perimeter (within a
Dominion easement) and in the interior of the Site. A secondary objective is to evaluate geotechnical
properties and amending reagent content of the ash fill, including approximate soil cover thickness.

2.1 MACTEC Post-Construction Evaluation

MACTEC prepared a Sampling and Analysis Plan (SAP) for Dominion, dated November 7, 2008, with
the primary objective to provide an assessment of flow characteristics and metals concentrations in
surface water and groundwater at the Site (within a Dominion easement) and in the interior of the site
(using existing wells, if suitable, and surface water bodies within and along the perimeter of the active
golf course). A secondary objective was to evaluate geotechnical properties and amending reagent
content of the ash fill, including soil cover thickness (see Appendix C). The field activities associated
with this scope of work (SOW) were completed by MACTEC from November 17 through December 10,
2008 (Phase I).

Based on the results of Phase I, MACTEC prepared a second SAP for Dominion, dated May 26, 2009,
with the primary objective to further evaluate surface water and groundwater conditions within the
southwest quadrant of the Site using existing wells, proposed monitoring wells, soil borings, and surface
water bodies (see Appendix F). The field activities associated with this SOW were completed by
MACTEC from May 27 through June 18, 2009 (Phase II).

3.0 PHYSICAL SETTING
3.1 Site Location

The Site is located approximately one mile west of the U.S. Naval Reservation - Fentress Landing Field in a
generally rural area of Chesapeake, Virginia. The area is generally surrounded by agricultural fields with
residential development on adjacent properties to the south and east and light commercial development to
the west across Centerville Turnpike South. Figure 1 is a Topographic Map that indicates the general
location of the Site (Terraserver-USGS, 1969).

3.2 Topography

The surrounding area is generally flat (see Figure 1), but the Site has been reworked with the addition of the
ash fill to have a rolling topography with a general slope to the east-southeast. The Site has been
extensively landscaped with various grass types to support golf course use (there are currently few if any
trees on the Site). There are drainage ditches along the south and west boundaries of the Site (a drainage
ditch also runs along the north side of Whittamore Road, which borders the Site to the north). Surface
elevations at the Site range from approximately 7 feet above mean sea level (msl) along the boundary
drainage ditch near the southeast corner of the Site to approximately 35 feet msl at the top of the highest hill
near the northwest corner of the Site.
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3.3 Surface Water Flow

Surface runoff follows topography by overland flow to ponds within the interior of the Site or ditches along
the borders of the Site. The ditch along the western boundary of the Site receives surface water from three
subsurface culvert pipes that drain from off-site areas west of Centerville Turnpike South (see Figure 3).
The west boundary ditch flows south into the easterly flowing south boundary ditch (see Figure 3). The
south boundary ditch also receives flow from four ditches that drain the residential area to the south of the
Site. The south boundary ditch flows into a series of other drainage ditches that drain into the Pocaty Creek
approximately three miles southeast of the Site.

3.4 Regional Geology/Hydrogeology

The Site is located in the Coastal Plain Physiographic Province of eastern Virginia (Calver, 1973). The
Coastal Plain consists of an eastward thickening wedge of unconsolidated sediments of gravel, sand, silt,
and clay from the Cretaceous to Quaternary periods. Two primary stratigraphic units have been identified
as present at or beneath the Site; the Columbia Group and Yorktown Formation (URS, 2001). The
Columbia Group generally consists of non-marine (fluvial-deltaic) oxidized clays, silts, sands and gravels
that contrast with the underlying marine formations. The Yorktown Formation generally consists of light
gray, gray and bluish-gray sands with shell fragments, interbedded silts, clays and bioclastic beds. South of
the James River, in the Chesapeake area, glauconitic sands and clayey sands may be present.

Groundwater is generally present within the unconsolidated sediments, often in a subdued reflection of the
surface topography. Groundwater flow patterns for the unconfined, uppermost-saturated layer (water table
aquifer) typically follow surface-water drainage. However, local flow patterns can be affected by the
heterogeneous nature of the unconsolidated fluvial-deltaic sediments. Groundwater may become perched
on lenses within the unconsolidated sediments.

4.0 INVESTIGATION ACTIVITIES

MACTEC prepared two SAPs for the Site, dated November 7, 2008 (Phase 1) and May 26, 2009 (Phase 1)
for post-construction field investigation activities.  Fishburne Drilling, Inc., (Fishburne) located in
Chesapeake, Virginia performed advancement of soil borings, installation of monitoring wells and
excavation of test pits at the Site. Soil boring and monitoring well installation activities were performed
under the direction of a MACTEC geologist. Test pit excavation oversight and compaction testing were
performed by a qualified MACTEC engineer. In general, MACTEC also performed the following Site
activities; monitoring well development, gauging and sampling, surface water gauging and sampling, and
pond depth gauging and sediment sampling. TestAmerica Laboratories, Inc., located in Nashville,
Tennessee (Test America) provided chemical analytical services for this project. EMSL Analytical, Inc.,
located in Westmont, New Jersey (EMSL) provided particle identification analyses of reference fly ash and
kiln dust samples (provided by Dominion from Chesapeake Energy Center and Chemstone, respectively)
and amended ash samples collected from the Site. Virginia Tech Soil Genesis and Mine Reclamation —
Department of Crop and Soil Environmental Services provided Potential Peroxide Acidity testing of soil
samples collected during this investigation. Site Improvement Associates, Inc., (SIA) located in Chesapeake,
Virginia performed surveying services at the Site. Field sampling activities were performed in general
accordance with the prepared SAPs.

In general, Phase | included the following field activities performed at the Site:
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o Development and Sampling of 4 Existing Groundwater Monitoring Wells (MW-KH-1 through -3
and MW-URS-2)

o Installation and Development of 16 Groundwater Monitoring Wells (MW-BGC-5A and -5B
through -12A and -12B)

o Installation of 19 Surface Water Staff Gauges (SG-1 through -19), Surveying of Staff Gauges and
Monitoring Wells, Gauging, Slug Testing, Surface Water and Groundwater Sampling

e Advancement of 3 Soil Borings (SB-1 through -3), 3 Test Pits (TP-1 through -3) and 33 Hand
Auger Borings (A4 through H13)

In general, Phase Il included the following field activities performed within the southwest quadrant of the
Site:

o Installation and Development of 3 Groundwater Monitoring Wells (MW-BGC-13 through -15)

e Surveying of new Monitoring Wells, Gauging, Slug Testing, Surface Water and Groundwater
Sampling

e Advancement of 11 Soil Borings (SB-4 through -14), Road Bed and Stockpile Soil Sampling
e Pond Depth Gauging and Sediment Sampling

Field reports for both phases of the investigation at are included in Appendix A. Boring Logs and Well
Completion Diagrams are included in Appendix D. Laboratory analytical reports are included in Appendix
E. Table 1 summarizes the List of Target Analytes list for the Site. Figure 2 indicates the approximate
locations of soil borings, test pits, hand auger borings, surface water staff gauges and groundwater
monitoring wells at the Site.

4.1 Previously Existing Well Development and Groundwater Sampling

Proper well development is essential to promote the flow of representative groundwater into the well,
remove sediment introduced into the borehole during the drilling process and improve the hydraulic
connection between the monitoring well screen and the surrounding aquifer. Kimley-Horn reported total
suspended solids (TSS) greater than 2,000 mg/L (as high as 4,800 mg/L) in groundwater samples collected
from the three monitoring wells (MW-KH-1 through -3) installed during their assessment within the interior
of the Site (within ash fill areas of the Site). Elevated TSS measurements suggest that the samples were
turbid (may have contained sediment). As metals are naturally occurring in soil, groundwater samples that
contain sediment or ash may produce metals results that are not representative of actual groundwater
conditions.

During Phase | Site activities, MACTEC personnel gauged and re-developed the four previously installed
monitoring wells at the site (the three installed by Kimley-Horn and one installed by URS). Development
proceeded until development water from the wells appeared relatively clear (and turbidity readings using a
water quality analyzer remained less than 250 nephelometric turbidity units [NTU]) or until 10 well volumes
were removed. MACTEC personnel observed turbulence and apparent sediment entering the well screen at
or near the surface of the water column in the Kimley-Horn wells during development. These observations
suggest that the screen interval for these wells may be too close to the surface (within 2 feet) to have
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allowed for installation of both a proper sand pack above the top of the screen and a proper bentonite well
seal above the sand pack (see Appendix D for a Typical Type Il Well Construction Diagram).

Following well development performed in general accordance with the MACTEC SAPs, each well was
allowed to recharge for 48 hours prior to sampling. After 48 hours, each of the 4 wells produced water
samples with turbidity readings of less than 10 NTU (considered suitable for sampling in accordance with
the SAP) and well purging was performed using a peristaltic pump and a flow-through cell. Water quality
parameters (temperature, pH, turbidity, oxidation-reduction potential, conductivity and dissolved oxygen)
in the flow-through cell were measured using a Horiba U22 water quality analyzer and recorded prior to
sample collection. Groundwater purging and sampling records for each well are included in Appendix A.
Stabilized water quality results for each well are presented on Table 2. Once water quality parameters
stabilized, the flow-through cell was removed and a 0.45 micron filter was placed in-line for collection of
a sample to be preserved and analyzed for dissolved metals. The in-line filter was then removed and
groundwater samples were collected from the polyethylene tubing connected to the peristaltic pump for
total metals and the remaining List of Target Analytes (see Table 1).

Groundwater sampling was performed in general accordance with the EPA Low-Flow (Minimal
Drawdown) Ground-Water Sampling Procedures (Puls & Barcelona, 1996). Groundwater samples were
containerized (with appropriate preservative, when applicable), placed on ice and shipped under Chain-of-
Custody via Federal Express overnight delivery to TestAmerica for analysis. Laboratory analytical
results for each of the existing wells installed by others are presented on Table 3.

4.2 Groundwater Monitoring Well Installation and Development

Sixteen (16) 2-inch inside-diameter (1.D.) Type Il groundwater monitoring wells were installed around
the perimeter of the Site in during Phase | Site activities and three (3) 2-inch 1.D. Type Il groundwater
monitoring wells were installed within the southwest quadrant of the Site during Phase Il Site activities.
The borings were advanced using hollow-stem auger drilling techniques. Standard penetration tests and
sampling was performed using the procedures described in ASTM D1586 continuously for the first 10 feet
below grade and at 5-foot intervals thereafter. The field program was monitored by a Virginia Registered
Professional Geologist. A MACTEC geologist provided oversight to log each boring and direct well
installation. Borehole samples were classified according to their lithology and the depth of stratigraphic
contacts was documented. Each soil sample was visually described and given an estimated classification
in general accordance with the Unified Soils Classification System (USCS).
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4.2.1  Monitoring Well Installation

During Phase | Site activities, eight ‘shallow-depth’ Type Il wells were advanced to penetrate at least ten
feet into the uppermost water-bearing zone (shallow well depths ranged from approximately 15 to 20 feet
below grade). Eight ‘intermediate-depth” Type Il wells were advanced to the apparent base of the
uppermost water-bearing zone (intermediate well depths ranged from approximately 35 to 44 feet below
grade). Each well was constructed with pre-filter packed well screen, consisting of; a 10-foot section of 4-
inch 1.D. polyvinyl chloride (PVC) machine-slotted outer screen and a 10-foot section of 2-inch I.D. PVC
machine-slotted inner screen with Morie #2 equivalent grade sand between the inner and outer screen
sections. The remaining annular space around the well screen was filled with Morie #2 equivalent grade
sand to stabilize the well, which was extended approximately two feet above the top of the slotted screen.
A bentonite seal approximately two feet thick was placed above the sand pack and Portland
cement/bentonite grout slurry was placed above the bentonite to seal the well at the ground surface and
mitigate the potential for cross-contamination of the underlying aquifer.

The shallow- and intermediate-depth wells were installed in pairs at eight locations around the perimeter of
the Site within an existing Dominion easement (see Figure 2). Three of the Type Il well-pairs (MW-BGC-
5, -6 and -7) were installed in areas inferred to be up-gradient of the ash fill and five Type Il well-pairs
(MW-BGC-8, -9, -10, -11 and -12) in areas inferred to be cross-gradient to down-gradient from the ash
fill (wells were located outside of ash placement areas).

The Type Il monitoring wells located along the south and east boundaries of the site (MW-BGC-8, -9, -10, -
11 and -12) were completed with an approximate 3-foot standing riser cover with a hinged locking lid (due
to the tall vegetation in this area) set into a 2-foot by 2-foot concrete pad. The Type Il monitoring wells
located along the north and west boundaries of the site (MW-BGC-5, -6 and -7) were completed with a
locking well seal and an 8-inch diameter flush-mount manhole cover (due to the proximity of Centerville
Turnpike and Whittamore Road and the landscaped nature of this area of the Site) set into a 2-foot by 2-foot
concrete pad. Boring logs with well construction details are included in Appendix D, and Table 4 presents a
summary of monitoring well construction data.

During Phase Il Site activities, three additional ‘shallow-depth’ Type Il wells were installed within the
southwest quadrant of the Site (see Figure 2); two in the Dominion easement along the southern boundary of
the Site (MW-BGC-13 and -14) and one within the golf course north of the tee box for hole #2 (MW-BGC-
15). Each of the three additional new wells was installed consistent with the shallow-depth wells installed
during Phase I, to depths ranging from 15 to 20 feet bgs, and completed with an approximate 3-foot standing
riser cover with a hinged locking lid set into a 2-foot by 2-foot concrete pad. Boring logs with well
construction details are included in Appendix D, and Table 4 presents a summary monitoring well
construction data.

4.2.2 Well Development

MACTEC personnel gauged and developed each of the 19 new monitoring wells at the Site (MW-BGC-
5A, -5B through -12A, -12B during Phase | and MW-BGC-13 through -15 during Phase I1) in general
accordance with the SAPs (see Appendix F). Well development was performed using a surge block and
submersible pump to surge throughout the well screen and purge at least 10 well volumes from each well.
Development was continued until ph and conductivity stabilized to within 10 percent and turbidity
measurements were maintained below 50 NTUs (in general accordance with the U.S. EPA Standard
Operating Procedure [SOP] for Monitor Well Installation, dated March, 18, 1996). No water from an
outside source was introduced into the new wells during well development activities. Each properly
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developed well was then allowed to stabilize for a minimum of 48 hours prior to collection of a
groundwater sample. Well development and purge water removed from the wells was placed into 55-
gallon drums and labeled for temporary staging on the Site at a location designated by golf course
personnel. See section 4.7 for waste characterization and disposal.

4.3 Staff-Gauge Installation, Survey, Surface Water Sampling, Slug Testing and
Groundwater Sampling

Surface water staff gauges were installed, surveyed and monitored to evaluate surface water flow
characteristics and to relate these to near-surface groundwater flow at the Site. Slug tests were performed
on selected new monitoring wells at the site to evaluate groundwater flow characteristics. Groundwater
samples were collected from each of the new monitoring wells to evaluate the concentration of total
metals and selected ions.

4.3.1 Surface Water Staff-Gauge Installation

Nineteen surface water staff gauges (SG-1 through -19) were installed in ponds and drainage ditches at
the Site (see Figure 3) during Phase | Site activities. Staff gauges were set approximately one to two feet
below the water line at the time of installation (each gauge is approximately 3.34 feet in length and
permanently marked at 0.01-foot intervals for visual observation of water levels relative to the bottom of
the gauge). Ponds in this report will be referred to by their corresponding staff gauge identifier, where
applicable (i.e. the pond with staff gauge SG-17 will be referred to as Pond 17).

4.3.2 Survey & Gauging

The location of the 19 new wells, 19 surface water staff gauges, 4 existing wells, 14 test borings and 3 test
pits were surveyed by a Virginia licensed professional surveyor. The well locations were recorded using
the Virginia State Plane coordinate system. The height of a reference survey datum, top of each staff
gauge, a marked point on top of the inner well casing (TOC) and the ground-surface elevation of each
well was established within £0.01 foot in relation to mean sea level, which is established by reference to a
National Geodetic Vertical Datum (see Table 4 for TOC and ground surface elevations at each well; see
Table 5 for surface water staff gauge elevations). The static groundwater level in each of the wells
installed during this investigation and the four existing wells installed by others was gauged and recorded
on four separate occasions using an electronic water-level indicator (see Table 6). The water level at each
staff gauge was also recorded during each well gauging event (see Table 5). Horizontal control for the
hand auger borings was established using a portable hand-held Global Positioning System (GPS) unit.

4.3.3 Surface Water Sampling & Analysis

MACTEC collected surface-water samples from 12 selected staff gauge locations (SG-3, SG-4, SG-6
through -12, SG-16, SG-18, and SG-19) and 6 other selected surface-water locations (SW-20 through -25)
throughout the site during Phase | Site activities (see Figure 3).

During Phase Il Site activities, MACTEC collected surface-water samples from a total of six locations
located within the southwest guadrant of the site, five previously sampled locations (SG-9 through -12
and SW-22) and one new location adjacent to well MW-BGC-8A (SG-13).
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Surface-water sample locations are indicated on Figure 3 and are summarized as follows:

e SW-20 and SW-21 were collected from culvert drain pipes that enter the perimeter drainage ditch
along the western Site boundary from the off-site commercial properties west of Centerville
Turnpike

e SW-22, SW-23, SW-24 and SW-25 were collected from drainage ditches that enter the southern
boundary ditch from the off-site residential properties south of the Site

e SG-4 was collected from the southern boundary ditch near the southeast corner of the Site where
the ditch exits the Site

e SG-3, SG-6, SG-7, SG-8, SG-9, SG-10, SG-11, SG-12, SG-16, and SG-19 were collected from
10 of the 13 ponds on the Site (ponds with staff gauges SG-1, SG-2 and SG-17 were not sampled
during this investigation)

e SG-18 was collected from the drainage ditch that exits the Site near the eastern Site boundary

e SG-13 was collected from the southern boundary drainage ditch adjacent to well MW-BGC-8A,
within the southwest quadrant of the Site

Surface-water flow directions observed in the drainage ditches during sampling events and throughout
this investigation are also indicated on Figure 3. See Table 1 for a List of Target Analytes and Table 7 for
surface-water analytical results.

4.3.4  Slug Testing

During Phase | field activities, MACTEC performed an aquifer test (slug test) on monitoring well pairs
MW-BGC-5, -6, -8, and -11 (four shallow and four intermediate-depth wells). During Phase Il field
activities, MACTEC performed slug testing on monitoring wells MW-BGC-13 through -15 and retesting of
well MW-BGC-8A (four shallow depth wells). The retest of monitoring well MW-BGC-8A was performed
due to insufficient data obtained during the initial test to evaluate aquifer characteristics from this well.

Following monitoring well installation and development, slug tests were performed in general accordance
with ASTM Standard D 4044-91. Each slug test was performed by producing a near instantaneous change
in head pressure in the monitoring well and measuring the subsequent water level response within the well.
Head changes were induced by adding/removing a mechanical PVC “slug” from the water column inside
the well. After the slug was added or removed from the well, the water level in the well was monitored
using a pressure transducer with an internal datalogger, which recorded water level readings at regular,
timed intervals. Water level readings were recorded beginning at least one to two minutes prior to
introducing the PVC “slug” into the well to establish a baseline during the slug-in portion of the test.
Readings continued as the water infiltrated into the aquifer until the water level had recovered to within 98%
of the initial static groundwater level. A subsequent slug-out test was begun by quickly removing the PVC
“slug” and monitoring recharge from the aquifer until the water level had recovered to within 98% of the
initial static groundwater level. Data was evaluated using Agtesolv for Windows, Version 3.50 Professional
(HdyroSOLVE, 2003) and the Bouwer and Rice Method (Bouwer and Rice, 1976) to produce hydraulic
conductivity estimates for each well (see Table 8 for a summary of slug test results). Due to rapid recharge
from the generally sandy soils within the screened interval of the wells, slug tests produced a limited amount
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of quality data for analysis (see Appendix B). In addition to slug tests performed during this investigation,
literature references to typical ranges of hydraulic conductivity for the soil types encountered within the
screened interval of wells installed at the Site were also considered in the hydrogeologic evaluation.

4.3.5 Groundwater Sampling & Analysis (New Wells)

MACTEC personnel completed two groundwater sampling events (December 2008 and June 2009) from
wells installed during this investigation. During Phase | Site activities groundwater samples were
collected from the 16 new monitoring wells (MW-BGC-5A, -5B through -12A, -12B) and the four
existing wells. During Phase Il Site activities, groundwater samples were collected from the same 16
monitoring wells (MW-BGC-5A, -5B through -12A, -12B) and the 3 additional shallow wells (MW-
BGC-13 through -15). Groundwater samples from the wells were collected no sooner than 48 hours after
final development. After 48 hours, each of the wells produced water samples with turbidity readings of
less than 10 NTU (considered suitable for sampling in accordance with the SAP) and well purging was
performed using a peristaltic pump and a flow-through cell. Water quality parameters (temperature, pH,
turbidity, oxidation-reduction potential, conductivity and dissolved oxygen) in the flow-through cell were
measured using a Horiba U22 water quality analyzer and recorded prior to sample collection.
Groundwater purging and sampling records for each well are included in Appendix A. Stabilized water
quality results for each well are presented on Table 2. Once water quality parameters stabilized, the flow-
through cell was removed and groundwater samples were collected from the polyethylene tubing
connected to the peristaltic pump. Groundwater sampling was performed in general accordance with the
EPA Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures (Puls & Barcelona, 1996).
Groundwater samples were appropriately containerized (with appropriate preservative, when applicable),
placed on ice and shipped under Chain-of-Custody via Federal Express overnight delivery to TestAmerica
in Nashville, TN for analysis. Table 1 presents the List of Target Analytes for each groundwater sample
collected at the Site during this investigation. Laboratory analytical results for the shallow and
intermediate-depth wells installed during this investigation are presented on Tables 9 and 10, respectively.

4.4 Soil Cover and Ash Fill Assessment

Test borings, hand auger borings and test pits were advanced to evaluate the soil cover and ash fill. A
MACTEC engineer and geologist were on-site to direct the field exploration program and prepare field
logs of borings and test pits.

4.4.1 Ash Fill Test Borings

During Phase | Site activities, ash fill and subsurface conditions were explored with three widely spaced
soil test borings. Actual soil test borings were located by MACTEC personnel at locations of anticipated
maximum fill depth, primarily on the top of highest topographic mounds, located in separate areas of the
golf course. The boring locations (SB-1, SB-2 and SB-3) are shown on Figure 2.

Test borings SB-1, SB-2 and SB-3 encountered top cover soils, ash fill, and residuals soil. Subsurface
conditions encountered at the boring locations are shown on the Test Boring Records in Appendix D.
These Test Boring Records represent our interpretation of the subsurface conditions based on the field
logs and visual examination of the field samples by MACTEC personnel. The lines designating the
interfaces between various strata on the Test Boring Records represent the approximate interface
locations.
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The Phase | test borings were advanced using mud-rotary drilling techniques through the ash fill to the
residual soils below, each to an approximate depth of 22 feet below existing grade. Standard penetration
tests and sampling was conducted using the procedures described in ASTM D1586 at 2-foot intervals on a
continuous basis. Undisturbed tube samples of the ash fill were collected in general accordance with the
procedures described in ASTM D1587. Each undisturbed tube sample was submitted for vertical
permeability (falling head) analysis (see Appendix C for physical testing results). Upon termination of each
boring, bentonite grout was placed using standard tremi-pipe techniques.

During Phase |1 Site activities, ash fill and subsurface conditions within the southwest quadrant of the Site
were explored further with 11 additional test borings (SB-4 through SB-14). The primary objective for
these borings was to confirm the limits of ash fill in the southwest quadrant of the Site (northeast of
monitoring well MW-BGC-8A). These borings (SB-4 through SB-14) were completed to a maximum
depth of 8 feet bgs using a Geoprobe® rig. MACTEC Test Boring Records are included in Appendix D.

442 TestPits

During Phase | Site activities, soil cover and ash fill was evaluated by advancing three widely spaced test
pits (TP-1, TP-2 and TP-3). Actual test pits were located by MACTEC personnel near the toe of the slope
of each of the three highest topographic mounds, located in separate areas of the golf course. The three
test pits were excavated into the ash fill at each location using a rubber-tire backhoe to depths ranging
from 2.8 to 3.8 feet below existing grade. As the test pits were excavated, in-place density tests were
performed. Bulk samples were obtained for physical testing in the laboratory. The test pit locations (TP-
1, TP-2 and TP-3) are shown on Figure 2.

Nuclear gauge density tests were performed in accordance with ASTM D2922 on the materials
encountered in the test pit excavations at various depths within the ash fill. Bulk ash fill samples were
collected from each test pit and submitted to MACTEC’s geotechnical laboratory in Abingdon, Virginia
for standard Proctor compaction tests and moisture content tests. Results of the nuclear gauge density
tests and standard Proctor compaction test were compared for relative in-place compaction. The results
are contained as Compaction Test Results in Appendix C and discussed in Section 5.5.2.

One ash fill sample from each test pit, near the base of the ash fill (for a total of three ash samples) was
submitted to TestAmerica for pH and Toxicity Characteristic Leaching Procedure (TCLP) metals analyses
(see Table 11). In addition, the following analytical instruments were utilized to evaluate the contents of
three ash fill samples (one from each test pit), an ash sample provided by Dominion from Chesapeake
Energy Center (utilized as an un-amended fly ash reference sample) and a kiln dust sample from
Chemstone Corporation (utilized as amending agent reference sample):

Stereomicroscopy

Polarized Light Microscopy (PLM)
Scanning Electron Microscopy (SEM)
Energy Dispersive X-Ray (EDX)
X-Ray Diffraction (XRD)

X-Ray Fluorescence (XRF)

See Table 12 for a summary of results from the ash content analyses. Following completion of the test
pits, material excavated from the test pits was used as backfill and compacted using a hand-operated
gasoline vibratory compactor and jute matting was placed over the disturbed area to mitigate erosion.
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4.4.3 Soil Cover Assessment

During Phase | Site activities, 33 hand-auger borings were advanced at the Site in areas of ash fill to
evaluate the thickness and physical properties of the soil cover above the ash fill. Hand auger locations
were generally spaced in an approximately 300-feet by 300-feet grid layout, except where a grid was
comprised of ponds, golf fairways or greens (see Figure 6 for hand auger boring locations and observed
cover thicknesses). The hand auger borings, test borings and test pits were located in the field by
MACTEC personnel by referencing site features shown on plans and aerial photographs and utilizing a
conventional GPS instrument. Each hand auger boring was advanced until apparent ash fill was
encountered (depths ranging from 4 to 66 inches below grade). See Table 13 for a summary of soil cover
physical properties and thicknesses.

Three representative locations were selected for collection of undisturbed tube samples of the soil cover
using the procedures described in ASTM D1587. Each undisturbed tube sample was submitted for vertical
permeability (falling head) analysis (see Appendix C for physical testing results). Upon completion of
sampling, the borings were backfilled with the hand auger cuttings.

4.5 Pond Depth Gauging and Sediment Sampling

During Phase Il Site activities, 4 surface water ponds in the southwest quadrant of the Site (Ponds SG-9
through SG-12) were gauged at approximately 10-foot intervals along the approximate center length of
each pond to measure the depth to the bottom below the water surface (see Figure 2). In addition, a total
of eight sediment samples were collected from the ponds (two per pond) utilizing a stainless steel soil trap
and submitted for laboratory analysis to evaluate the pond sediment for potential constituents of ash.

4.6 Soil, Road Bed, and Stockpile Sampling

During Phase Il Site activities, MACTEC utilized a hand auger to collect six soil samples from the
stream/pond banks in the vicinity of staff gauges SG-9, SG-10, SG-11, SG-12, SW-13, and SW-22 to
evaluate potential acid sulfate soils in the southwest quadrant of the Site. The stream/pond-bank samples,
collected approximately 6 to 24 inches bgs proximal to surface water at each location, were submitted for
laboratory analysis.

MACTEC utilized a hand auger to collect four shallow road-bed samples (RB-1 through -4) from the
access road located along the southwest perimeter of the Site. Shallow road-bed samples were collected
from grade to approximately six inches bgs. MACTEC also utilized a hand auger to collect four
composite soil samples from soil stockpiles located near the southern boundary of the Site, between
monitoring wells MW-BGC-8A and MW-BGC-13. The four shallow road-bed samples and the four
composite stockpile samples were submitted for laboratory analysis to evaluate the samples for potential
constituents of ash.

4.7 Construction Documents Review

MACTEC reviewed available construction documents for the Battlefield Golf Club, formally Etheridge
Greens Golf Course, located in Chesapeake, Virginia. The following documents related to ash
amendment and construction were provided by Dominion or downloaded from;
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http://www.cityofchesapeake.net/services/citizen info/battlefieldgolfclub/;

e Construction Quality Assurance Plan dated March 7, 2002, by Combustion Products
Management, Inc. of Chesapeake, Virginia.

e Submission Information Regulations Governing Management of Coal Combustion By-Products 9
VAC 20-85 for Etheridge Greens Golf Course, Chesapeake, Virginia, dated March 7, 2002, by
Combustion Products Management, Inc of Chesapeake, Virginia.

o Density Reports dated from May 17, 2002 to February 5, 2007 completed by McCallum Testing
Laboratories, Inc. of 1808 Hayward Avenue, Chesapeake, Virginia.

e Amended Ash Quality Control Program for Etheridge Greens Gold Course, Chesapeake,
Virginia, dated February 2002, by VFL Technology, Inc., West Chester, Pennsylvania.

e MJIM_Golf_Documents.pdf,
http://www.cityofchesapeake.net/services/citizen_info/battlefieldgolfclub/index.shtml#SiteTestRe
ports

o Tidewater DEQ.pdf,
http://www.cityofchesapeake.net/services/citizen_info/battlefieldgolfclub/index.shtml#SiteTestRe
ports

MACTEC reviewed the quality assurance requirements that were listed in the document titled
“Construction Quality Assurance Plan” dated March 7, 2002. MACTEC also reviewed the available test
reports from McCallum Testing Laboratories.

4.8 Equipment Cleaning

Equipment cleaning procedures outlined in the SAPs were followed during sampling to prevent false
detections that can occur when outside contaminants are introduced to the media being sampled. Wherever
possible, sufficient clean equipment (i.e. sample tubing) was transported from the office to the Site to
minimize equipment re-use and cleaning. Equipment rinse blanks were collected to assess the equipment
being used and to confirm the effectiveness of the cleaning procedures.

4.9 Waste Characterization and Disposal

As a result of field activities conducted during the investigation, non-hazardous waste materials were
generated. These wastes included drill cuttings from soil borings, personal protective equipment, and
water generated during the development, purging, and sampling of monitoring wells and rinse water
generated during cleaning events. Waste material was placed into 55-gallon drums and labeled for
temporary staging on the Site at a location designated by golf course personnel. Waste material was
transported for off-site disposal by Clean Harbors Environmental Services, Inc. (Clean Harbors) and
disposal manifests are included in Appendix G.

4.10 Quality Assurance

During Phase | Site activities, three quality assurance (QA) duplicate samples (MW-DUP-1, MW-DUP-2
and MW-Dup-3) were collected with the groundwater samples and two (SW-DUP-1 and SW-DUP-2)
were collected with the surface water samples for the same analyses as the primary samples. Sample
results from the duplicate samples were compared to the primary sample results to evaluate repeatability
of the data. Two rinse blank samples were collected for the same analyses to evaluate the quality of
cleaning procedures; one (identified as SW-BGC-Rinsel) utilizing the surface water sampling apparatus
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after cleaning and a second (identified as RINSE BLANK) utilizing the groundwater sampling apparatus
after cleaning. One field blank sample was also submitted to the laboratory for analysis as QA of the
laboratory supplied de-ionized water and analytical procedures.

During Phase 1l Site activities, two QA duplicate samples (MW-BGC-DUP03 and MW-BGC-DUP04)
were collected with the groundwater samples and one (SW-BGC-DUP052709) was collected with the
surface water samples for the same analyses as the primary samples. These sample results were utilized
to evaluate repeatability of the data. Three rinse blank samples were collected for the same analyses to
evaluate the quality of cleaning procedures; two (MW-BGC-RB03 and MW-BGC-RBO04) utilizing the
groundwater sampling apparatus after cleaning and one (SW-RinseBlank 052709) utilizing the surface
water sampling apparatus after cleaning was also submitted to the laboratory for analysis as QA of the
laboratory supplied de-ionized water and analytical procedures.

During Phase Il Site activities, six QA duplicate samples were also collected with the following media for
the same analyses as the primary samples:

pond sediment: PS-BGC-Dup-01
Geoprobe ash: SB-BGC-DUP 01
stream-bank soil: HA-BGC-DUP01
road-bed soil: HA-BGC-RB-DUP
stockpile soil: SP-BGC-DUPO01
monitoring well soil: MW-BGC-DUPOQ1

These duplicate sample results were compared to the primary sample results to evaluate repeatability of
the data.

MACTEC reviewed the laboratory data reports provided by TestAmerica for samples collected during both
phases of this investigation. Based on the data quality review, the data appears acceptable with respect to
accuracy, precision, representativeness, completeness and, therefore, has been determined to be appropriate
for its intended use. Quality control samples including equipment rinse blanks, field duplicate samples and
the field blank sample further indicated that the analysis of these samples were within the appropriate
quality control criteria. Sampling and analysis work was performed in general accordance with the SAPs.

5.0 INVESTIGATION FINDINGS

The following sections detail the results and findings of MACTEC’s two phases of field investigations.

5.1 Geologic Findings

Two basic natural stratigraphic units were encountered at the site beneath and outside of the ash fill areas.
Our observations regarding these natural stratigraphic units were generally consistent with the geologic
findings reported by URS for the Site. A description of the ash fill and soil cover (where applicable) and the
two basic natural strata are briefly described in the following paragraphs. Cross sections for the Site are
included as Figures 4 and 5, which conceptually illustrate the raised topography of the golf course where ash
fill has been placed, surface water features and subsurface stratigraphy interpreted from the boring logs. A
topographic survey was not performed for this investigation and the cross sections were prepared based
upon visual observations and surveyed data for test borings, test pits, hand auger borings and monitoring
wells installed by MACTEC during this investigation. The boring logs and cross sections represent the
interpretation of the subsurface conditions based on visual examination of field samples. The lines

13

50314



Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report December 17, 2009
Battlefield Golf Club — Chesapeake, Virginia Page 14
MACTEC Project 3552-09-1263

designating the interfaces between various strata on the boring records and cross sections represent the
approximate interface; however, the actual transitions between strata may be gradual.

Soil Cover (earthen fill material): In interior areas of the Site where ash fill was encountered, ranging in
thickness from 4 to 66 inches, soil cover was generally described as fine-grained material, composed of
clayey silt, silty fine-grained sand with varying clay content and silty clay. See Figure 6 for a map of soil
cover thicknesses above the ash fill. See Table 13 for a summary of soil cover material encountered in each
hand auger boring. Based on the results of vertical permeability (falling head) analyses performed on three
soil cover tube samples, coefficients of permeability for soil cover ranged from 4.2 x 10% to 8.4 x 10%
centimeters per second (cm/sec), see Appendix C. These results indicate that the soil cover has a relatively
low permeability.

Ash Fill: Encountered beneath the Soil Cover in each of the following Phase | samples locations: 33 hand
auger borings, 3 interior test borings and 3 test pits. The ash fill was not fully penetrated in the hand auger
borings or test pits, but ranged in thickness from approximately 15.5 to 17 feet (to depths of up to
approximately 19 feet bgs) in the 3 interior test borings advanced in the highest topographic points at the
Site. Ash fill was described as dark gray to black, silty, very fine-grained sand or very fine-grained sandy
silt. The consistency of ash fill encountered in the hand augers was described as firm to semi-consolidated.
Based on the results of vertical permeability (falling head) analyses performed on three ash fill tube
samples, coefficients of permeability for ash fill ranged from 6.9 x 10%" to 9.5 x 10% cm/sec, see Appendix
C. These results indicate that the ash fill has a relatively low permeability.

STRATUM A (interpreted as Columbia Group): Dark brown to gray or black, organic clayey silt and clay
with sand was encountered directly beneath the ash fill (in each of the 3 test borings) to depths of up to
approximately 21 feet bgs and in areas outside the ash fill (in each of the 19 monitoring wells) from the
ground surface to depths of approximately 7.5 feet bgs. Beneath this dark, generally organic fined-grained
sediment in the upper portion of Stratum A, a gray or light gray, clayey fine-grained sand was encountered
in each of the monitoring wells, grading to become more coarse-grained with depth with some interlayered
clay and trace shell fragments.

STRATUM B (interpreted as upper Yorktown Formation): Encountered in each of the 8 intermediate depth
monitoring wells at depths ranging from 33 to 42.5 feet below grade. Consists of light to dark greenish-gray
medium-grained sand and sandy clay. Stratum B was only partially penetrated (less than 5 feet of the upper
portion) during this investigation.

5.2 Hydrogeologic Findings

Groundwater was encountered at depths ranging from approximately 2.3 to 10.0 feet below ground surface
at the Site on July 15, 2009 (see Table 4). Groundwater elevation data for the Site is presented in Table 6.
The water levels and monitoring well elevations were used to develop groundwater contour maps for the
December 10, 2008 and June 16, 2009 gauging events (Figures 7 through 10). Figures 7 and 8 were
developed utilizing water level data from the shallow monitoring wells and surface-water staff gauges.
Figures 9 and 10 were developed utilizing water level data from the intermediate-depth wells only. Based
on water level data from the shallow monitoring wells and surface water staff gauges, groundwater flow is
interpreted to be in a generally southeast direction, toward or in the direction of the nearest surface water
drainage features. A more southerly flow direction is apparent in the uppermost shallow water table along
the southwest and southern border of the site, where the drainage ditch appears gaining with groundwater
flow toward the ditch (see Figures 7 and 8). This localized southerly flow direction is muted or not apparent
in the lower portions of the water table aquifer based on water level data from the intermediate depth wells
(see Figures 9 and 10).
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A comparison of groundwater elevations between the shallow and intermediate-depth wells at most paired
well locations at the Site indicates a slight upward vertical gradient during the June 16, 2009 gauging event
(an average pressure head difference of approximately 0.08 foot) and a slight downward vertical gradient
during the July 15, 2009 gauging event (an average pressure head difference of approximately -0.10 foot).
Based on the groundwater contour maps from the two gauging events performed, horizontal gradients across
the Site during this investigation generally ranged from approximately 0.002 (northern portion of the site) to
0.008 (southwestern portion of the Site, near the drainage ditches). Slug test data performed on the wells
during this investigation (MW-8A, MW-13 and MW-15) indicated hydraulic conductivities ranging from
approximately 4.6 to 9.5 ft/day (1.6 x 10 to 3.3 x 10" cm/sec) for a site average of approximately 3.6 ft/day
(1.3 x 10® cm/sec). Based on the percentage (2.9 to 19.7 percent) of fines (passing a #200 sieve)
encountered in the soil samples collected from the screened interval of wells installed at the Site (see Table
8), the effective porosity is anticipated to range from approximately 20 to 45 percent (Johnson, 1967).
Published literature values of hydraulic conductivity for the soil types encountered at the Site range from 0.1
ft/day (4 x 10° cm/sec) for clayey fine-grained sand to 10 ft/day (4 x 10 cm/sec) for clean fine-grained
sand (USBR, 1977), for a Site average of approximately 3 ft/day (1.1 x 10” cm/sec). Based on this range of
hydrologic properties for the Site, groundwater flow velocities are anticipated to range from approximately
16 to 23 feet per year (see Table 8). Seasonal water table fluctuations, possible tidal fluctuations and
variations in daily demand on local groundwater withdrawal were not evaluated during this investigation
and may influence the actual groundwater gradient, flow direction and groundwater velocity at the Site.

5.3 Environmental Laboratory Results

Analytical results for groundwater samples collected at the Site during this investigation are presented on
Table 3 (existing well results), Table 9 (shallow well results) and Table 10 (intermediate-depth well results).
Analytical results for surface-water samples collected at the Site during this investigation are presented on
Table 7. Analytical results for ash fill samples submitted for metals analysis by the Toxicity Characteristic
Leaching Procedure (TCLP) are presented on Table 11. TCLP metals results for ash fill samples are
discussed in Section 5.3.1 below. A comparison of the detected analytes in surface water and groundwater
to risk screening criteria is discussed in Sections 5.3.2 and 5.3.3 below. Analytical results for the pond
sediment and soil stockpile and red bed samples are presented on Appendix E Tables 2 and 3 and are
discussed in Sections 5.3.5 and 5.3.6 below.

5.3.1 Potential Constituents of Concern (COCs) in Groundwater

U.S. EPA Region Il has established maximum contaminant levels (MCLs) for drinking water for a
variety of analytes. Detected analytes in groundwater samples collected during this investigation were
compared to the MCLs and Virginia Water Quality Standards (see Tables 9 and 10). A summary of
analyte concentrations detected, compared to applicable standards and previous samples collected at the
Site prior to construction is presented below.

pH

The Virginia Groundwater Standards indicates a pH range for groundwater in the Coastal Plain
Physiographic Province of 6.5 to 9. Comparatively low pH (<6.5) was measured in groundwater samples
collected from 19 of 23 monitoring wells at the Site, including groundwater samples collected from 2 of 3
wells sampled by URS during their pre-construction assessment. The most notable low pH (<4)
measurements were identified in shallow groundwater samples collected from monitoring well MW-
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BGC-8A. A thorough assessment of the geochemistry of soil and its interaction with groundwater at the
Site is beyond the scope of this investigation, however, low pH groundwater conditions generally increase
metals concentrations in groundwater as naturally occurring metals are more readily leached from the soil
where low pH conditions occur. The relatively low pH conditions identified in groundwater at the site
may be attributed to naturally occurring sulfate-bearing soils (potential peroxide acidity [PPA] testing of
soil was performed to confirm the presence of potential acid producing soils at the Site).

Antimony

During the Phase | sampling event in November/December 2008, antimony concentrations were less than
the MCL of 0.006 mg/L in groundwater samples collected from all but 4 of the 20 monitoring wells (MW-
BGC-7A, -7B, -8A, and -11A). However, antimony was also detected in the laboratory method blank for the
analytical run that produced results exceeding the MCL and the results are reported as biased high (may not
be representative of actual antimony concentrations in groundwater). During the subsequent Phase Il
sampling event in May/June 2009, antimony results were less than the laboratory reporting limit of 0.01
mg/L.

Arsenic

During the Phase | sampling event in November/December 2008, arsenic concentrations were less than the
MCL of 0.01 mg/L in groundwater samples collected from all but 1 of the 20 monitoring wells (MW-BGC-
12A and the corresponding duplicate MW-Dup-3 at concentrations of 0.0205 and 0.0195 mg/L,
respectively). However, the arsenic result for the groundwater sampled collected from this well during the
Phase Il sampling event in June 2009 was less than the laboratory reporting limit of 0.01 mg/L. During the
Phase Il sampling event in June 2009, arsenic concentrations in groundwater samples were less than the
MCL of 0.01 mg/L in groundwater samples collected from all but 1 of the 19 monitoring wells (MW-BGC-
15 and the corresponding duplicate MW-BGC-DUP0O4 at concentrations of 0.0336 and 0.0332 mg/L,
respectively). Arsenic and other heavy metals are common agricultural contaminants in soil and may be
present in groundwater as possible pesticide by-products. The Site was formerly cultivated for agricultural
use and surrounding properties north of the Site remain active agricultural fields. Arsenic was not detected
in the one remaining URS well (MW-URS-2) sampled during this investigation or during the pre-
construction sampling event performed at the Site by URS.

Beryllium

During the Phase | sampling event in November/December 2008, beryllium concentrations were less than
the MCL of 0.004 mg/L in groundwater samples collected from all but 1 of the 20 monitoring wells (MW-
BGC-8A at a concentration of 0.0149 mg/L. During the subsequent Phase 1l sampling event in May/June
2009, beryllium concentrations were less than the MCL in groundwater samples collected from all but 2 of
the 19 monitoring wells (MW-BGC-8A, the corresponding duplicate from this well and MW-BGC-13 at
concentrations of 0.0078 mg/L and 0.0145 mg/L, respectively). Monitoring wells MW-BGC-8A and -13
produced groundwater samples with relatively low pH measurements (3.98 and 5.20, respectively).
Beryllium is a naturally occurring element and is readily leached from soil under low pH conditions.

Zinc

The EPA has not established an MCL for zinc, however, the Virginia Groundwater Standard (VGS) for
zinc is 0.05 mg/L. Zinc concentrations were less than the MCL in groundwater samples collected during
both phases of the investigation from all but nine monitoring wells (MW-KH-1, KH-2, KH-3, BGC-5A, -
8A, -10A, -12B, -13 and -15). Zinc concentrations detected in groundwater samples ranged from 0.0523
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mg/L (KH-3) to 1.29 mg/L (KH-2). Monitoring wells that produced samples exceeding the VGS also
produced samples with relatively low pH (<6.5) measurements. Zinc is a naturally occurring element and
is readily leached from soil under low pH conditions.

5.3.2 Potential Constituents of Concern (COCs) in Surface Water

Surface-water analytical results were compared to corresponding Virginia In-Stream Standards for both
public water supplies and for other surface water bodies not utilized as a public supply (see Table 7). The
following analytes were detected at concentrations exceeding the corresponding standards.

pH

Relatively low (<4) pH results were measured in surface water samples collected from a pond near the
southwest corner of the Site (staff-gauge location SW-BGC-SG12) and in a tributary drainage ditch (SW-
22) that flows north from the residential community south of the Site into the drainage ditch along the
southern boundary of the Site (see Figure 3 for surface water sample locations).

Mercury

Mercury was not detected in on-Site ponds or drainage ditches leaving the Site. However, mercury was
detected in two surface water samples (SW-21 and SW-23) collected from tributary ditches that flow
north from the residential development south of the Site into the drainage ditch along the southern
boundary of the Site (see Figure 3 for surface water sample locations). Mercury concentrations detected
in samples from SW-21 and SW-23 (0.000197 and 0.000188 mg/L, respectively) exceeded the
corresponding Virginia Surface Water Standard for surface water bodies not utilized as a public water
supply (0.000051 mg/L). However, both mercury results were indicated by the laboratory as estimated
values due to detection above the method detection (0.00015 mg/L), but less than the laboratory detection
limit.

5.3.3 TCLP Metals Results for Ash Fill

Toxicity Characteristic Leaching Procedure (TCLP) a laboratory method that simulates the leaching
potential of constituents from a sample media. Three ash fill grab samples were analyzed for TCLP metals,
see Table 11 Arsenic, silver and mercury TCLP results were less than the laboratory reporting limit for each
of the ash fill samples collected, which were less than the regulatory limits for hazard classification as a
characteristic hazardous waste for each of the ash fill samples. Table 15 summarizes other results of the ash
fill samples.

5.3.4  Potential Peroxide Acidity (PPA) Results in Soil

PPA is a laboratory method that rapidly oxidizes a sample with hydrogen peroxide and then quantifies the
amount of acidity produced. PPA results are expressed in tons of calcium carbonate (CaCOs3) required to
neutralize 1,000 tons of material, which is an important measurement for agricultural purposes. PPA results
for 12 of 16 soil samples collected from various depth intervals at the Site indicate that acid sulfate soils
(defined as, requiring >5 tons of CaCO; per 1,000 tons of soil to neutralize) are present that have the
potential to produce acid runoff when exposed to weathering (a naturally occurring condition documented
for this region of Virginia). PPA results for soil samples collected from the Site ranged from neutral pH to
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approximately 22.6 tons of CaCO; per 1,000 tons of soil (see Table 16). As potential acid-producing soils
have been identified at the site, relatively low pH measurements identified in groundwater and surface-
water samples collected prior to construction and during this investigation appear to be naturally
occurring.

5.3.5 Road Bed and Soil Stockpile Results

In general, metal concentrations in road bed and soil stockpile samples were less than (up to one order of
magnitude) the average corresponding metal concentrations in ash fill samples (see Table 17). These results
indicate that road bed and soil stockpile samples do not consist of ash.

5.3.6  Pond Sediment Sample Results

In general, metal concentrations in pond sediment samples were less than (up to one order of magnitude) the
average corresponding metal concentrations in ash fill samples (see Table 18). These results indicate
that pond sediment samples do not consist of ash.

5.4 Construction Documents Review Findings

A review of construction documents provided or available to us at the time of this report are listed below in
Section 7.0. Our review of these documents generally leads us to conclude that efforts were made to place
fill materials within parameters set forth in construction documents. The construction documents outlined
testing procedures and documentation procedures that verify the integrity of the materials placed. Within the
documents reviewed there is evidence that effort was set forth by the contractor to place the fill within the
specified parameters. A total of 412 nuclear gauge density tests were documented and provided to us for
review. Relative compaction ranged from 90.8 percent to 143.3 percent with an average of 102.4 percent.
Relative compaction results that are above 100 percent generally indicate that there was a change of material
as related to the standard Proctor test. Although some of the density tests recorded were less than the
specified 95 percent compaction, it is possible that retests were taken to correct these areas.

Documents were provided from Chesapeake Energy Center - Dominion Generation, project humber C-
1653, for percent cement, used for amending agent in ash fill. Continuous monthly documentation was
provided from April 2002 to March 2007.

5.5 Geotechnical Assessment Findings
5.5.1 Soil Cover

The top cover material encountered above the ash fill consisted of brown to dark brown and gray, stiff to
firm, clay and silt soils. Organic material encountered was typically rooting mass from grass at the ground
surface. Cover thickness and physical descriptions are indicated on Table 13 and are presented on Figures
4,5, and 6. Soil cover was observed overlying the ash fill at an average thickness of 22-inches where ash
fill was encountered in the hand auger borings. Soil cover was observed in the test borings and test pits at
thicknesses ranging from 19.2 to 30.0 inches. Soil cover thickness exceeded 18 inches above the ash in
24 of the 33 hand-auger borings. Nine hand auger borings (C5, C7, D3, E4, F2, G6, G7, H7, and H13)
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encountered soil cover at thicknesses less than 18 inches, ranging from 4 to 17 inches (see Figure 6 for the
estimated areas with cover less than 18 inches).

55.2 AshFill

Ash fill encountered in the test pits was described as gray to black, very loose to dense silt and very-fine
grained sand. Results from the particle identification evaluation were generally inconclusive in
determining the percentage content of kiln dust as an amending agent in the ash fill encountered at the
Site (see Table 12). According to documents provided by Dominion the amending agent was added based
upon a 2% target with a 1.5% minimum. Trace minerals present in the ash fill could not be conclusively
identified to confirm the kiln dust content (the limit of detection [LOD] by the various methods utilized
was reportedly about 1%). The exposure of ash fill to weathering since placement of the ash in 2001 to
2004 may have reduced the presence of lime and other calcium minerals. The laboratory reported that
calcium was determined to be a substantial component of both the ash standard (approximately 2.37% as
calcium oxide [CaO] by weight, primarily in the form of calcite) and the kiln dust standard
(approximately 90.1% as CaO by weight, primarily as lime and other calcium minerals). Based on the
XRF results, CaO concentrations by weight for the ash fill samples ranged from 3.45 to 5.75% (or at
percentages of approximately 1.1 to 3.4 higher than in the ash standard). Ignoring morphologic
differences between the samples, the higher CaO concentrations in the ash fill samples than in the ash
standard suggest the presence of a calcium amendment, although the percentage of kiln dust was not
confirmed.

Based on the tests MACTEC performed on the ash fill and our review of the construction documents, it can
generally be confirmed that compactive energy was applied to the ash fill when placed. Relative compaction
values of approximately 84, 87 and 92 percent as compared to standard Proctor for the in-place ash fill were
estimated for the three test pit locations (see Appendix C). The moisture content of ash fill tested when
compared to standard Proctor optimum moisture content were approximately 120 percent, 126 percent, and
130 percent. The ash fill that was tested for in-place density and moisture content was wet of the optimum
moisture content as compared to the standard Proctor, but the in-place density of soils can vary based on the
moisture content and it is likely that the affects of water infiltration has changed the moisture content of the
ash fill from its original moisture content when placed. The specific degree of compaction at placement was
not quantified from the results of this assessment due to potential post-placement expansion and changes in
moisture content.

The ash fill thickness was observed being 15.2-feet 15.5-feet, and 17.2-feet in the 3 test borings. The
Standard Penetration Test N-values obtained in the ash fill material ranged from weight of hammer
(WOH) to 38 blows per foot. Lower consistency material was typically encountered near the interface
with residual soils at the base of the ash fill. Samples subjected to laboratory moisture testing indicated
that moisture generally increased with depth of ash fill.

A layer of apparent clayey fill material (tan to gray, very soft to firm clay with lenses of ash and fine to
medium sand) was encountered beneath the ash fill at depths of 19-feet, 18-feet, and 17.3-feet below
ground surface and typically ranged from 6 to 34 inches in thickness. Residual soils encountered beneath
the clayey fill consisted of gray to brown, very soft, very loose to firm, sandy soils. Sandy soils
encountered were typically fine to coarse, poorly graded to well-graded, and wet. These soils were
encountered at 19.5-feet, 18.6-feet, and 21.0-feet bgs.
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6.0 SUMMARY AND CONCLUSIONS

e Proper development of monitoring wells installed by Kimley-Horn (MW-KH-1, -2 and -3),
followed by low-flow sampling to produce non-turbid samples resulted in substantially reduced
metals concentrations for the wells compared to previous sampling performed by Kimley-Horne.
Observations made by MACTEC personnel during sampling indicate that the screen interval for
these wells may be too close to the surface (within 2 feet or less) to have allowed for installation of
a proper sand pack above the top of the screen and installation of a proper bentonite well seal above
the sand pack. Due to the location of these wells within the ash fill area of the Site, improper well
construction may allow for ash to enter the well. MACTEC recommends that these wells be
properly abandoned. If wells are considered necessary within this area of the Site, then replacement
with properly constructed wells is recommended to prevent possible cross-contamination from ash
intrusion.

e The Virginia Groundwater Standards indicates a pH range for groundwater in the Coastal Plain
Physiographic Province of 6.5 to 9. Comparatively low pH (<6.5) was measured in groundwater
samples collected from 19 of 23 monitoring wells at the Site, including groundwater samples
collected from 2 of 3 wells sampled by URS during their pre-construction assessment. PPA results
for soil samples collected from various depth intervals at the Site indicate that acid sulfate soils are
present that have the potential to produce acid runoff when exposed to weathering (a naturally
occurring condition documented for this region of Virginia). As potential acid-producing soils have
been identified at the site, low pH measurements identified in groundwater samples collected prior
to construction and during this investigation appear to be naturally occurring. The most notable low
pH (<4) measurements were identified in shallow groundwater samples collected from monitoring
well MW-BGC-8A (screened from 10 to 20 feet below grade) and in proximal surface water (Pond
SG12 near the southwest quadrant of the Site and a stream that flows north into the southern
boundary drainage ditch from the off-site residential development). A relatively low pH of 5.2 was
measured in a groundwater sample collected from monitoring well MW-BGC-13, which is also in
the southwest quadrant of the Site.

e Beryllium was detected in groundwater samples collected from two monitoring wells (MW-BGC-
8A and MW-BGC-13) at concentrations exceeding the MCL. Arsenic was detected at
concentrations exceeding the MCL in groundwater samples collected from monitoring well MW-
BGC-12A during the Phase | sampling event in December 2008, but was less than the laboratory
reporting limit during the Phase Il sampling event in June 2009. Arsenic was detected at
concentrations exceeding the MCL in the groundwater samples collected from monitoring well
MW-BGC-15 during the Phase Il sampling event in June 2009. Although fly ash is known to be a
potential source for heavy metals such as arsenic and beryllium, elevated concentrations of these
and other heavy metals were generally absent from groundwater samples collected from monitoring
wells throughout the Site.

e The elevated arsenic and beryllium concentrations detected in groundwater samples collected from
monitoring wells MW-BGC-8A and MW-BGC-13 are not suspected to indicate impact from ash fill
at the Site, but may be related to acid producing soils and relatively low pH groundwater conditions
in the southwest quadrant of the Site. However, further groundwater sampling would be necessary
to confirm the results for wells installed during Phase Il and evaluate potential trends in
groundwater conditions throughout the Site.
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e Groundwater flow beneath the Site is generally to the east-southeast, toward or in the direction of
the nearest drainage ditch. Based on slug test data, groundwater level data obtained during this
investigation and soil types encountered within the water table aquifer, the groundwater velocity
across the Site is estimated to range from approximately 16 to 23 feet per year (although
fluctuations in the groundwater gradient due to natural and man-made influences may occur to alter
these velocity estimates). Transport velocities of potential contaminants would be substantially
slower than groundwater velocity due to the effects of dilution and retardation (sorption,
dissolution, and precipitation). Supplementary water-level gauging would be necessary to further
evaluate seasonal variations in the groundwater gradient and flow direction at the Site.

e In general, metal concentrations in road bed, soil stockpile and pond sediment samples were less
than (up to one order of magnitude) the average corresponding metal concentrations in ash fill
samples. These results indicate that road bed, soil stockpile and pond sediment samples do not
consist of ash.

The following conclusions were developed based on our review of construction documents and our
geotechnical investigation at the Site:

e The ash fill thickness was observed ranging 15.2 feet to 17.2 feet in the 3 test borings. Relative
compaction results for ash fill at the three test pit locations ranged from 84 to 92%.

e Based on the tests MACTEC performed on the ash fill and our review of the construction
documents, it can generally be confirmed that compactive energy was applied to the ash fill when
placed. The degree of compaction at placement was not quantified from the results of this
assessment due to potential post-placement expansion and changes in moisture content.

e Soil cover thicknesses of less than 18 inches were encountered in two general areas of the Site.
MACTEC understands that cover in these areas will be restored to a minimum of 18 inches. Soil
cover generally consisted of clayey silt and clayey, fine-grained sand.

o Ash fill analyses were reportedly inconclusive in determining the kiln dust (amending agent)
content in the three ash fill samples collected from the Site. The laboratory results indicated
evidence of higher calcium oxide concentrations by weight in the ash fill samples than in the ash
standard, which may indicate the presence of a calcium amendment, although the percentage of
kiln dust was not confirmed.

e In general, and subject to additional confirmatory sampling, our findings at the Site do
not presently indicate adverse impact to groundwater from the placement of ash.
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Table 1 - List of Target Analytes

December 2009

Ash Fill Sample Analyses
Method

Locations

Analyte

Metals by Method 6010

Metals: Ag, As, Ba, Cd, Cr, Hg, Pb & Se plus Al, B, Be,
TCLP Metals by Method 6000

Ca, Co, Cu, Fe, K, Mn, Mg, Mo, Na, Ni, Sb, TI, V & Zn
Toxicity Characteristic Leaching Procedure (TCLP)

Anions: Bromide, Chloride, Fluoride, Sulfate, Sulfide, SW846 9056 or 9030B/9034

Nitrate as N
pH SW846 9045D
Total Phosphorus E365.3

3 Ash Fill Grab Samples (SB-BGC-10
through -12)
3 Test Pit Ash Fill Grab Samples

QA/QC Samples: duplicate samples for all constituents, where applicable.

Subsurface Soil Sample Analyses
Potential Peroxide Acidity (PPA)

3 Grab Soil Samples from Well

Acid Producing Potential

Locations at Various Depth Intervals

Anions: Bromide, Chloride, Fluoride, Sulfate, Sulfide, SW846 9056 or 9030B/9034

(MW-BGC-13 though -15)

Nitrate as N
pH SW846 9045D
QA/QC Samples: duplicate samples for all constituents, where applicable.
Stream/Pond Bank Soil Sample Analyses
Analyte Method Locations

Acid Producing Potential Potential Peroxide Acidity (PPA) i . L

6 Soil Samples Within the Vicinity of
SW846 9056 or 9030B/9034 Surface Water Locations (SG-9, SG-10,

SG-11, SG-12, SW-13, and SW-22)

Anions: Bromide, Chloride, Fluoride, Sulfate, Sulfide,
Nitrate as N
SW846 9045D

pH

QA/QC Samples: duplicate samples for all constituents, where applicable.

Locations

Road Bed and Stockpile Soil Sample Analyses
Method

Analyte

Metals: Ag, As, Ba, Cd, Cr, Hg, Pb & Se plus Al, B, Be, Metals by Method 6010

Ca, Co, Cu, Fe, K, Mn, Mg, Mo, Na, Ni, Sb, TI, V & Zn

4 Surface Soil Grab Samples and 4
Stockpile Soil Composite Samples

Anions: Bromide, Chloride, Fluoride, Sulfate, Sulfide, SW846 9056 or 9030B/9034

(southwest quadrant of the Site)

TCLP Metals: Ag, Al, As, B, Ba, Be, Cd, Cr, Co, Cu, Fe,
Hg, Mn, Mg, Mo, Ni, Pb, Se, Tl, V, Zn

Nitrate as N
pH SW846 9045D
Total Phosphorus E365.3
4 Stockpile Composite Samples
TCLP Metals by Method 6000 (Southwest Quadrant of the Site)

QA/QC Samples: duplicate samples for all constituents, where applicable.

Pond Sediment Sample Analyses
Method

Locations

Analyte

Metals: Ag, As, Ba, Cd, Cr, Hg, Pb & Se plus Al, B, Be, Metals by Method 6010

4 Selected Ponds (Ponds SG9 through

Ca, Co, Cu, Fe, K, Mn, Mg, Mo, Na, Ni, Sb, TI, V & Zn
Anions: Bromide, Chl(_)nde, Fluoride, Sulfate, Sulfide, SW846 9056 or 9030B/9034 SG12)
Nitrate as N
pH SW846 9045D
Total Phosphorus E365.3
QA/QC Samples: duplicate samples for all constituents, where applicable.
Groundwater Samples Collected from Previously Existing Monitoring Wells
Analyte Method Locations
SW-846 Method 6010B/7470A

Metals: Ag, Al, As, B, Ba, Be, Ca, Cd, Cr, Co, Cu, Fe, Hg,
Total (unfiltered) & Dissolved (field filtered)

and URS (URS-2)

4 Previously Existing Wells Installed by
Kimley-Horn (MW-1, MW-2 & MW-3)

K, Mn, Mg, Mo, Na, Ni, Pb, Sh, Se, Tl, V, Zn
Alkalinity & Bicarbonate Alkalinity SM2320B
Anions: Bromide, Chloride, Fluoride, Sulfate, Nitrate as N 300
Total Organic Halides (TOX) 9020
Total Phosphorus E365.3
Total Dissolved Solids (TDS) SM2540C
SW9060A

Total Organic Carbon (TOC)

QA/QC Samples: equipment rinse blanks, trip blanks & duplicate samples for all constituents, where applicable.
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Groundwater Samples Collected from New Monitoring Wells

Analyte Method Locations
Metals: Ag, Al, As, B, Ba, Be, Ca, Cd, Cr, Co, Cu, Fe, Hg, SW-846 Method 6010B/7470A
K, Mn, Mg, Mo, Na, Ni, Pb, Sh, Se, Tl, V, Zn Total (unfiltered)
Alkalinity & Bicarbonate Alkalinity SM2320B
19 New Wells Installed by MACTEC
Anions: Bromide, Chloride, Fluoride, Sulfate, Nitrate as N 300 (BGC-MW-5A, 5B, 6A, 6B, 7A, 7B,
8A, 8B, 9A, 9B, 10A, 10B, 11A, 11B,
Total Phosphorus E365.3 12A, 12B, 13, 14, and 15)
Total Organic Halides (TOX) 9020
Total Dissolved Solids (TDS) SM2540C
Total Organic Carbon (TOC) SWO9060A

QA/QC Samples: duplicate samples for all constituents, where applicable.

Surface-Water Samples

Analyte Method Locations
Metals: Ag, Al, As, B, Ba, Be, Cd, Cr, Co, Cu, Fe, Hg, Mn| SW-846 Method 6010B/7470A
Mg, Mo, Ni, Pb, Se, T, V, Zn Total (unfiltered) 12 Staff-Gauge Locations (SG-3, SG-4,
Alkalinity & Bicarbonate Alkalinity SM2320B SG-6, SG-7, SG-8, SG-9, SG-10, SG-11
Anions: Bromide, Chloride, Fluoride, Sulfate, Nitrate as N 300 SG-llg)’ :rii-?(’)tsri;lsir?ziec;el—svﬁgrse-
Total Phosphorus E365.3 Locations (SW-ZO, SW-21, SW-22, SW
Total Suspended Solids (TSS) SM2540C 23, SW-24 and SW-25)
Total Organic Carbon (TOC) SW9060A

QA/QC Samples: equipment rinse blanks and duplicate samples for all constituents, where applicable.

Prepared By/Date: JMB 9/28/09
Checked By/Date: GBG 9/28/09
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Table 2 - Groundwater Field Parameters

Approximate Turbidit T t Conductivit Oxidation Dissolved O
Monitoring Well I.D.| Date Sampled Time Volume Purged Water Level urbt I1y empera urf pH* onduc |v1| Y| Reduction Potential ssolve >1<ygen
(Ft. BTOC) (NTU) (Degrees C) (ms/cm) 1 (mg/L)
(Gal.) (mV)
MW-BGC-5A 12/2/2008 9:20 1.0 111 8.2 15.68 6.17 0.552 42 2.39
6/16/2009 11:10 3.0 1.30 8.5 19.25 7.87 2.470 -119 3.03
MW-BGC-5B 12/4/2008 13.15 45 118 21 17.30 7.01 0380 -86 BDL
6/16/2009 10:35 2.0 1.16 53 20.74 6.59 0.388 -134 0.28
MW-BGC-6A 11/20/2008 13:30 3.5 1.92 BDL 17.60 6.13 0.352 228 5.39
6/16/2009 15:00 2.5 2.45 BDL 19.88 7.45 1.700 -101 3.39
11/24/2 X 4. 1. . 16.: .1 .2 14 4
MW-BGC-68B 12412008 8:55 0 99 5.9 6.38 5.10 0.293 9 0.40
6/16/2009 15:05 0.8 221 BDL 21.92 4.58 0.302 147 0.48
MW-BGC-7A 12/2/2008 13:10 0.8 2.60 BDL 15.87 5.02 0.173 165 6.51
6/17/2009 9:25 2.5 2.97 8.3 18.61 8.56 1.420 -102 2.84
12/2/2008 12:20 0.8 1.52 8.0 15.11 5.78 0.147 67 1.37
MW-BGC-7B
6/17/2009 9:25 0.8 2.25 BDL 19.38 5.89 0.170 -34 0.54
12/4/2( 11 1.2 . 7. 16.! . 1. 2 BDL
MW-BGC-8A /4/2008 05 9.55 9 6.00 3.98 630 60
6/16/2009 13:15 2.0 9.45 BDL 19.26 6.43 2.500 -45 3.37
MW-BGC-8B 12/8/2008 15:05 2.5 9.05 BDL 15.72 6.65 0.293 -69 BDL
6/16/2009 13:05 0.6 9.06 BDL 19.02 6.09 0.329 -105 0.25
12/4/2008 13:25 15 7.97 1.8 16.50 6.44 0.455 -56 BDL
MW-BGC-9A
6/17/2009 11:30 3.0 8.09 5.4 18.13 9.12 4.510 -135 2.78
12/4/2( 12: 1. 7. BDL 16.. .84 .444 -22 BDL
MW-BGC-9B /4/2008 30 5 53 6.30 6.8: 0.
6/17/2009 11:05 1.6 7.67 7.6 17.61 7.44 0.479 -153 0.73
12/4/2008 14:50 2.0 8.71 BDL 16.60 6.40 0.615 -81 BDL
MW-BGC-10A
6/17/2009 12:55 3.5 8.91 6.4 17.01 9.58 3.650 -167 2.86
12/4/2008 14:05 13 8.20 BDL 16.20 7.18 0.592 -81 2.87
MW-BGC-10B
6/17/2009 13:00 2.2 8.48 2.3 18.50 7.31 0.656 -135 0.57
MW-BGC-11A 12/4/2008 11:15 13 8.56 BDL 15.83 5.98 0.684 47 0.31
6/17/2009 14:55 35 8.86 5.9 16.99 9.23 1.520 -141 3.03
12/4/2008 10:15 15 8.36 BDL 15.48 6.63 0.674 -39 1.26
MW-BGC-11B
6/17/2009 14:25 15 8.69 BDL 17.44 6.40 0.910 -74 0.42
12/5/2008 10:45 2.0 7.75 6.2 15.22 5.63 0.366 17 BDL
MW-BGC-12A
6/18/2009 13:35 25 8.41 1.2 18.42 8.11 1.050 -55 3.15
MW-BGC-128 12/5/2008 9:45 15 8.00 7.8 15.40 6.14 0.514 4 BDL
6/18/2009 13:40 15 8.75 BDL 19.09 6.02 0.455 -33 0.61
MW-BGC-13 6/18/2009 14:55 15 8.17 4.4 18.86 5.20 1.060 91 0.40
MW-BGC-14 6/18/2009 16:30 1.6 9.25 BDL 18.90 6.13 0.288 -14 0.20
MW-BGC-15 6/18/2009 15:20 35 531 6.6 19.89 8.03 5.100 -57 3.07
MW-URS2 11/19/2008 10:10 15 6.61 BDL 14.10 5.92 0.405 12 BDL
MW-KH1 11/20/2008 10:25 3.0 4.19 BDL 17.40 5.43 0.731 191 BDL
MW-KH2 11/19/2008 15:50 3.0 297 BDL 17.30 6.40 0.687 70 BDL
MW-KH3 11/19/2008 13:00 2.0 1.60 BDL 17.30 5.70 0.725 1 BDL
Prepared/Date: JMB 7/17/09
Notes: Checked/Date: DSD 7/17/09
Ft. BTOC Feet Below Top of Casing
BDL Below Detection Limit of Horiba U22 Water Quality Analyzer
NTU Nephalometric Turbidity Units
Degrees C Degrees Celsius
ms/cm Millisiemens per Centimeter
mv Millivolts
mg/L Milligrams per Liter
1 Water quality parameters collected using a Horiba model U-22 Water Quality Analyzer with flow-through cell
lofl
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Table 3 - Groundwater Laboratory Analytical Results - Previously Existing Wells

Well 1D MW-KH-1 MW-KH-2 MW-KH-3 MW-URS-2 FIELD BLANK RINSE BLANK U EPA ERATTYIY VA DEQ Groundwater | VA DEQ Groundwater
Sample I1.D.: MW-URS-2 | MW-DUP-1 Contaminant Levels Quali 3 MNP
d ty Standards Quality Criteria
Sample Date: 11/20/2008 11/19/2008 11/19/2008 11/19/2008 [ 11/19/2008 12/5/2008 11/19/2008 (MCLs)
General Chemistry Parameters (mg/L)
Result | Qualifier Result | Qualifier Result | Qualifier Result | Qualifier Result | Qualifier Result Qualifier Result Qualifier (mg/L) (mg/L) (mg/L)
Alkalinity, Total (CaCO3) 10.6 94.9 51.4 56.7 65.6 <5.00 U <5.00 U - - 30-500
Bicarbonate Alkalinity as CaCO3 13.6 95.3 52.3 70.7 71.1 <5.00 U <5.00 8] -
Bromide <0.500 U <0.500 U <0.500 U <0.500 U <0.500 U <0.500 U <0.500 U =
Chloride 10.9 75.9 50.0 45.2 50.7 <0.500 U <0.500 U - - 50
Fluoride 0.277 B 0.410 0.855 0.294 0.218 0.0580 J <0.0500 U 14
Nitrate as N <0.0500 U <0.0500 U <0.0500 [9) <0.0500 U <0.0500 U <0.0500 U <0.0500 U 10 5] -
Phosphorus 0.086 J <0.0450 U 0.329 0.130 0.190 <0.0450 V] <0.0450 U -
Sulfate 51.4 172 153 99.5 104 <0.500 U <0.500 U - - 50
Total Dissolved Solids 234 457 244 294 296 <6.67 V] <5.00 U — 1,000
Total Organic Carbon 3.19 6.75 3.88 4.15 3.67 1.72 0.960 J - - 10
Total Organic Halides <0.0270 U 0.0488 <0.0270 U <0.0270 U 0.0542 <0.0270 U <0.0270 U =
| Total Metals by USEPA Method 6010B (mg/L)
Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier (mg/L) (mg/L) (mg/L)
Aluminum 0.587 Bl 0.230 0.688 0.158 0.147 0.0438 J 0.0541 J -
Antimony <0.0038 U <0.0038 <0.0038 [9) 0.00430 J <0.00380 U <0.00380 U <0.00380 U 0.006 = -
Arsenic <0.0045 U 0.00560 J <0.0045 U <0.00450 V] <0.00450 V] <0.00450 U <0.00450 U 0.01 0.05
Barium 0.0373 0.0560 0.0268 0.0182 0.0185 <0.00150 U <0.00150 U 2 1 -
Beryllium <0.00100 U 0.00100 J 0.00120 J <0.00100 U <0.00100 U <0.00100 V] <0.00100 U 0.004 ===
Boron 0.0132 J 0.118 0.0271 J 0.0498 J 0.0532 <0.00200 U <0.00200 U = — -
Cadmium <0.000500 U <0.000500 U <0.000500 V] <0.000500 V] <0.000500 V] <0.0005000 V] <0.0005000 V] 0.005 0.0004
Calcium 18.5 65.4 43.9 32.2 32.1 <0.100 U 0.102 J = == -
Chromium® 0.00170 J <0.00150 U 0.0016 J <0.00150 U <0.00150 U <0.00150 U <0.00150 U - 0.05 -
Cobalt 0.0139 J 0.00520 J 0.00970 J <0.00200 V] <0.00200 V] <0.00200 V] <0.00200 V] —
Copper <0.00350 <0.00350 U <0.00350 <0.00350 U <0.00350 U <0.00350 U <0.00350 U 13 1 -
Iron 3.30 2.36 6.99 5.37 5.21 <0.0280 V] <0.0280 U = 0.3
Lead <0.00280 U <0.00280 U <0.00280 U <0.00280 U <0.00280 U <0.00280 U <0.00280 U 0.015 0.05
Magnesium 15.8 21.0 20.6 17.9 17.9 <0.100 U <0.100 U = == -
Manganese 0.135 0.27 0.195 0.235 0.228 <0.00100 V] <0.00100 U - 0.05
Molybdenum <0.00900 U 0.00960 J <0.00900 [9) <0.00900 U <0.00900 U <0.00900 U <0.00900 U = = -
Nickel” 0.0257 0.0135 0.0203 <0.00240 U <0.00240 U <0.00240 U <0.00240 U = == -
Potassium 1.20 6.48 2.58 6.35 6.69 <0.200 V] <0.200 U =
Selenium <0.00430 U <0.00430 U <0.00430 U <0.00430 U <0.00430 U <0.00430 U <0.00430 U 0.05 0.01 -
Silver <0.00160 U <0.00160 U <0.00160 V] <0.00160 U <0.00160 U <0.00160 V] <0.00160 U ==
Sodium 9.90 36.2 22.8 37.6 38.8 <0.500 U <0.500 U - - 100
Thallium® <0.00750 <0.00750 <0.00750 <0.00750 U <0.00750 U <0.00750 U <0.00750 U 0.002 = -
Vanadium 0.00190 J 0.00160 J 0.0022 J <0.00150 V] <0.00150 V] <0.00150 V] <0.00150 U -
Zinc 0.0926 1.33 0.0585 <0.0100 U <0.0100 U <0.0100 U <0.0100 U = 0.05 -
Dissolved Metals by USEPA Method 6010B (mg/L)
Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier (mg/L) (mg/L) (mg/L)
Aluminum 0.0902 J.B 0.0589 J.B 0.0866 J.B 0.0661 B,J 0.0511 B,J 0.0255 P7,B,J 0.0282 JB —
Antimony <0.00380 U <0.00380 U <0.00380 U <0.00380 U <0.00380 U <0.00380 P7 <0.00380 P7 0.006 = -
Arsenic <0.00450 U 0.00600 J <0.00450 U <0.00450 U <0.00450 U <0.00450 P7 <0.00450 P7 0.01 0.05
Barium 0.0334 0.0565 0.0249 0.0180 0.0181 <0.00150 P7 <0.00150 P7 2 1
Beryllium 0.00100 J <0.00100 U <0.00100 U 0.00100 J <0.00100 U <0.00100 P7 <0.00100 P7 0.004 = -
Boron 0.0116 J 0.120 0.0263 J 0.0503 0.0535 <0.00200 P7 <0.00200 P7 =
Cadmium <0.000500 U <0.000500 U <0.000500 U <0.000500 U <0.000500 U <0.0005000 P7 <0.0005000 P7 0.005 0.0004 -
Calcium 204 63.4 42.4 30.9 305 <0.100 P7 0.204 J ===
Chromium* <0.00150 U <0.00150 U <0.00150 U <0.00150 ] <0.00150 V] <0.00150 P7 <0.00150 P7 0.05
Cobalt 0.0143 0.00440 J 0.00850 J <0.00200 U <0.00200 U <0.00200 P7 <0.00200 P7 = = -
Copper <0.00350 U <0.00350 U <0.00350 V] <0.00350 U <0.00350 V] <0.00350 P7 <0.00350 P7 13 1
Iron 2.72 1.71 5.71 4.60 4.18 <0.0280 P7 <0.0280 P7 - - 0.3
Lead <0.00280 U <0.00280 U 0.00300 J 0.00360 J <0.00280 V] <0.00280 P7 <0.00280 P7 0.015 0.05
Magnesium 16.2 20.8 20.2 17.7 17.6 <0.100 P7 <0.100 P7 = = -
Manganese 0.13 0.258 0.182 0.222 0.219 <0.00100 P7 <0.00100 P7 = 0.05
Molybdenum <0.00900 U 0.00940 J <0.00900 V] <0.00900 U <0.00900 U <0.00900 P7 <0.00900 P7 =
Nickel® 0.28 0.0131 0.0185 <0.00240 U <0.00240 U <0.00240 P7 <0.00240 P7 = = -
Potassium 1.03 6.66 2.54 6.48 6.48 <0.200 P7 <0.200 P7 = = -
Selenium <0.00430 U <0.00430 U <0.00430 U <0.00430 U 0.00590 J <0.00430 P7 <0.00430 P7 0.05 0.01
Silver <0.00160 U <0.00160 U <0.00160 U <0.00160 U <0.00160 U <0.00160 P7 <0.00160 P7 = == -
Sodium 10.10 36.0 224 37.0 36.8 <0.500 P7 <0.500 P7 - 100
Thallium® <0.00750 U <0.00750 U <0.00750 ] <0.00750 M2, U <0.00750 U <0.00750 P7 <0.00750 P7 0.002 -
Vanadium <0.00150 U <0.00150 U <0.00150 U <0.00150 U <0.00150 U <0.00150 P7 <0.00150 P7 = == -
Zinc 0.0982 1.29 0.0523 <0.0100 U <0.0100 U <0.0100 P7 <0.0100 P7 0.05
Mercury by USEPA Method 7470/7471A (mg/L)
Mercury [<0.000150 ] U [<0000150] U [ 0.000200 ] [<0.000150 ] U [<0.000150] U [<0.000150] U  [<0.000150] U 0.002 0.00005 [
Dissolved Mercury by USEPA Method 7470/7471A (mg/L)
Mercury [ <0.000150 ] U [<0.000150] U [ 0.000156 ] J [<0000150] U [<0000150] U  [<0000150] P7  [<0000150] U 0.002 0.00005 [
Prepared By/Date: DSD 7/14/09
Notes: Checked By/Date: JES 7/17/09

J: Analyte detected at a level less than the Reporting limit (RL) and greater than or equal to the Method Detection Limit (MDL). Concentrations within this range are estimated.

B1: Analyte was detected in the associated Method Blank. Analyte concentration in the sample is greater than 10x the concentration found in the method blank.
B: Analyte was detected in the associated Method Blank.
M2: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptance limits due to sample matrix interference. See Appendix E for laboratory data packages

and laboratory control sample (LCS).
P7: Sample filtered in lab.

U: Undetected

---2 Not Applicable / Not Available

lofl

Sample result greater than the U.S. EPA Maximum Contaminant Levels (MCLs) for drinking water, where applicable
Sample result greater than the VA DEQ Groundwater Quality Standard, where applicable

# Chromium VI (particulates)

® Nickel (soluble salts)
¢ Thallium (soluble salts)

4 U.S. Environmental Protection Agency (EPA) Region I11 Maximum Contaminant Level (MCL) in mg/L

per liter (mg/L), April 2009

© Virginia DEQ Groundwater Quality Standards 9 VAC 25-280-40, effective February 12, 2004
fVirginia DEQ Groundwater Criteria of the Coastal Plain 9 VAC 25-280-70, effective February 12, 2004. These criteria apply to
naturally occurring constituents and enforceable standards were not adopted.
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Table 4 - Monitoring Well Construction Data

December 2009

T Ground TOC Well C.asmg Approximate Approximate Approximate Depth to Water L
Monitoring Latitude Longitude Surfa.ce Elevation !n5|de Depth of Well Screen (ft, bgs) Description of Screened Strata
Well I.D. Elevation Diameter Interval
(feet) (feet) (inches) (ft, bgs) (ft-ft, bgs) [12/3/2008(12/10/2008) 7/15/2009
MW-BGC-5A | 36.69324 76.17765 10.41 10.14 2 15 5-15 1.18 1.07 3.01 Gray, dense, fine SAND( SP)
MW-BGC-5B | 36.69302 76.17618 10.30 10.06 2 35 25-35 1.07 1.08 2.97 Gray, fine SAND (SP), course SAND (SP) w/trace gravel & sandy CLAY (CL)
MW-BGC-6A | 36.68916 76.17454 15.77 15.55 2 15 5-15 1.68 1.89 3.32  |White and yellow to light gray, fine SAND (SP)
MW-BGC-6B | 36.68715 76.17200 15.66 15.48 2 42 32-42 1.60 1.89 343 Light gray to gray, dense, fine to coarse SAND (SW)
MW-BGC-7A | 36.68622 76.17406 14.61 14.36 2 15 5-15 2.65 2.76 3.48 Light brown to gray, loose, fine to medium SAND (SP)
MW-BGC-7B | 36.68694 76.17537 14.47 13.90 2 42 32-42 1.64 1.97 3.00 Gray to greenish gray, loose to dense, fine to medium SAND (SP), trace clay
MW-BGC-8A | 36.68725 76.17690 13.83 16.49 2 20 10-20 9.46 9.64 9.62  |Gray, firm, fine to medium SAND (SP)
MW-BGC-8B | 36.68945 76.17740 13.77 16.22 2 44 34-44 8.72 9.03 9.49 Gray to greenish gray, fine to medium SAND (SP) with interbedded clay
MW-BGC-9A | 36.68945 76.17740 10.95 14.06 2 20 10-20 7.91 8.08 8.53  |Gray, very firm, fine SAND (SP)
MW-BGC-9B | 36.68963 76.18231 11.12 13.92 2 40 30-40 7.46 7.65 8.35 Gray to dark greenish gray, loose to dense, fine to medium SAND (SP)
MW-BGC-10A| 36.68894 76.18432 10.86 13.71 2 20 10-20 8.63 8.86 9.34  |Gray to dark Gray, loose, fine SAND (SP)
MW-BGC-10B | 36.68801 76.18269 10.54 13.59 2 35 25-35 8.11 8.40 9.12  |Light gray to dark gray, SAND (SP)
MW-BGC-11A| 36.68779 76.18379 9.91 12.87 2 20 10-20 8.50 8.85 9.55  |Gray, loose fine SAND (SP)
MW-BGC-11B| 36.68819 76.18575 9.83 12.59 2 35 25-35 8.28 8.57 9.38  |Gray, loose to firm, fine to coarse SAND (SP), trace gravel
MW-BGC-12A| 36.68819 76.18575 9.62 12.47 2 20 10-20 7.45 7.98 9.34  |Gray, loose, fine SAND (SP)
MW-BGC-12B| 36.69233 76.18282 9.62 12.70 2 40 30-40 7.71 8.27 10.02  |Gray, dense fine to medium SAND (SP) to CLAY(CH)
MW-BGC-13 | 36.69381 76.18166 11.37 14.91 2 20 10-20 8.46  |Greenish gray, medium dense, fine to medium SAND (SP)
MW-BGC-14 | 36.68877 76.17162 14.43 17.26 2 19 9-19 9.38 Greenish gray, medium dense, fine to medium SAND (SM) with silt
MW-BGC-15 | 36.69257 76.17789 9.68 12.30 2 14 4-14 5.53 Gray, medium dense, fine to medium SAND (SM), with silt and clay
KH-MW1 36.68848 76.17391 10.24 9.89 2 23 3-23 4.12 4.37 5.24  IN/A
KH-MW2 36.68873 76.17511 9.59 9.22 2 22 2-22 2.96 3.08 375 IN/A
KH-MW3 36.68924 76.17501 8.12 7.81 2 22 2-22 1.57 1.63 233 IN/A
URS-MW?2 36.69124 76.17388 10.36 13.39 2 25 15-25 6.47 6.86 7.95 |Gray, fine SAND (SP)
Prepared By/Date: JMB 7/17/09
Notes: Checked By/Date: JES 7/17/09
TOC Top of PVC Casing
ft, bgs Feet Below Ground Surface

TOC Elevation

N/A

Approximate Elevation of Top of PVC Casing in U.S. Survey Feet relative to NAVD 1988. Approximate Northing and Easting Coordinates are relative to the Virginia State Plane Coordinate System. Horizontal and Vertical Control as surveyed
by Site Improvement, Inc., December 2008.

Not Available - Existing well installed by others (boring logs not provided)
Data not collected on this date

lofl
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Table 5 - Surface Water Staff Gauge Data
Surface Water Topof | Bottom of 12/3/2008 12/10/2008 6/16/2009 7/15/2009
Staff Gauge Latitude | Longitude |Gauge EI.| Gauge EL. Water Surface Water Surface Water Surface Water Surface
I.D. (feet) (feet) Level |Water El.[ Level [WaterEl.| Level |WaterEl.| Level [WaterEl.
(ft, abog) (feet) (ft, abog) (feet) (ft, abog) (feet) (ft, abog) (feet)
SG-BGC-1 36.69324 | 76.17765 11.17 7.83 1.44 9.27 1.28 9.11 1.56 9.39 1.60 9.43
SG-BGC-2 36.69302 | 76.17618 10.87 7.53 1.72 9.25 1.46 8.99 -- NA 1.10 NA
SG-BGC-3 36.68916 | 76.17454 7.53 4.19 1.68 5.87 1.54 5.73 1.56 5.75 1.19 5.38
SG-BGC-4 36.68715 | 76.17200 4.73 1.39 1.56 2.95 1.42 2.81 1.39 2.78 1.08 247
SG-BGC-5 36.68622 | 76.17406 5.45 211 131 3.42 1.20 3.31 1.40 351 1.13 3.24
SG-BGC-6 36.68694 | 76.17537 9.48 6.14 1.20 7.34 0.94 7.08 1.96 8.10 0.55 6.69
SG-BGC-7 36.68725 | 76.17690 10.28 6.94 1.30 8.24 1.33 8.27 1.07 8.01 0.34 7.28
SG-BGC-8 36.68945 | 76.17740 10.00 6.66 1.61 8.27 1.52 8.18 211 8.77 1.40 8.06
SG-BGC-9 36.68945 | 76.17740 10.93 7.59 1.20 8.79 111 8.70 1.83 9.42 0.20 7.79
SG-BGC-10 | 36.68963 | 76.18231 10.55 7.21 1.60 8.81 1.50 8.71 2.22 9.43 0.60 7.81
SG-BGC-11 | 36.68894 | 76.18432 7.96 4.62 2.06 6.68 2.05 6.67 2.06 6.68 1.90 6.52
SG-BGC-12 | 36.68801 | 76.18269 7.85 451 2.16 6.67 2.12 6.63 214 6.65 2.01 6.52
SG-BGC-13 | 36.68779 | 76.18379 8.22 4.88 1.40 6.28 1.30 6.18 1.71 6.59 1.54 6.42
SG-BGC-14 | 36.68819 | 76.18575 12.76 9.42 0.76 10.18 0.63 10.05 NA NA
SG-BGC-15 | 36.68819 | 76.18575 13.36 10.02 1.46 11.48 1.44 11.46 1.20 11.22 DRY DRY
SB-BGC-16 36.69233 | 76.18282 13.33 9.99 1.84 11.83 1.78 11.77 1.65 11.64 1.02 11.01
SG-BGC-17 | 36.69381 | 76.18166 13.74 10.40 1.78 12.18 1.70 12.10 1.87 12.27 1.22 11.62
SG-BGC-18 | 36.68877 | 76.17162 5.97 2.63 1.65 4.28 1.50 4.13 1.49 4.12 1.10 3.73
SG-BGC-19 | 36.69257 | 76.17789 13.29 9.95 1.38 11.33 1.19 11.14 1.36 11.31 0.60 10.55
Prepared By/Date: JMB 7/17/09
Notes: Checked By/Date: DSD 7/17/09
ft, abog Feet Above Bottom of Staff Gauge
El. Approximate Elevation in U.S. Survey Feet relative to NAVD 1988. Approximate Elevation and Spatial Coordinates (Latitude and Longitude) as
surveyed
NA Not Applicable

Data could not be collected. Staff Gauge damaged or missing.
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report December 2009
Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

Table 6 - Monitoring Well Gauging Data

12/3/2008 12/10/2008 6/16/2009 7/15/2009
Monitoring El;ervce)lgon Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater
Well 1.D. (feet) Water Elevation Water Elevation Water Elevation Water Elevation
(ft, btoc) (feet) (ft, btoc) (feet) (ft, btoc) (feet) (ft, btoc) (feet)
MW-BGC-5A 10.14 1.18 8.96 1.07 9.07 1.30 8.84 3.01 7.13
MW-BGC-5B 10.06 1.07 8.99 1.08 8.98 1.15 8.91 2.97 7.09
MW-BGC-6A 15.55 1.68 13.87 1.89 13.66 2.28 13.27 3.32 12.23
MW-BGC-6B 15.48 1.60 13.88 1.89 13.59 2.22 13.26 3.43 12.05
MW-BGC-7A 14.36 2.65 11.71 2.76 11.60 2.90 11.46 3.48 10.88
MW-BGC-7B 13.90 1.64 12.26 1.97 11.93 2.22 11.68 3.00 10.90
MW-BGC-8A 16.49 9.46 7.03 9.64 6.85 9.44 7.05 9.62 6.87
MW-BGC-8B 16.22 8.72 7.50 9.03 7.19 9.06 7.16 9.49 6.73
MW-BGC-9A 14.06 7.91 6.15 8.08 5.98 8.04 6.02 8.53 5.53
MW-BGC-9B 13.92 7.46 6.46 7.65 6.27 7.65 6.27 8.35 5.57
MW-BGC-10A 13.71 8.63 5.08 8.86 4.85 8.80 4.91 9.34 4.37
MW-BGC-10B 13.59 8.11 5.48 8.40 5.19 8.40 5.19 9.12 4.47
MW-BGC-11A 12.87 8.50 4.37 8.85 4.02 8.70 4.17 9.55 3.32
MW-BGC-11B 12.59 8.28 4.31 8.57 4.02 8.60 3.99 9.38 3.21
MW-BGC-12A 12.47 7.45 5.02 7.98 4.49 8.38 4.09 9.34 3.13
MW-BGC-12B 12.70 7.71 4.99 8.27 4.43 8.70 4.00 10.02 2.68
MW-BGC-13 14.91 8.14 6.77 8.46 6.45
MW-BGC-14 17.26 9.17 8.09 9.38 7.88
MW-BGC-15 12.30 --- --- --- --- 5.30 7.00 5.53 6.77
KH-MW1 9.89 4.12 5.77 4.37 5.52 --- NA 5.24 4.65
KH-MW2 9.22 2.96 6.26 3.08 6.14 NA 3.75 5.47
KH-MW3 7.81 1.57 6.24 1.63 6.18 NA 2.33 5.48
URS-MW?2 13.39 6.47 6.92 6.86 6.53 - NA 7.95 5.44
Prepared By/Date: JMB 6/30/09
Notes: Checked By/Date: DSD 7/17/09
ft - feet
ft, btoc Feet Below Top of PVC Casing

TOC Elevation Approximate Elevation of Top of PVC Casing in U.S. Survey Feet relative to NAVD 1988. Approximate Northing and Easting Coordinates
are relative to the Virginia State Plane Coordinate System. Horizontal and Vertical Control as surveyed by Site Improvement, Inc., December
2008.

Data not collected on this date
NA Not Applicable
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report

Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

Table 7 - Surface Water Laboratory Analytical Results

December 2009

Sample Location: SW-BGC-SG4 Lo
pSampIe Do SW-BGC-SG3 SW-BGC-SGa SW-BGC-DUpL SW-BGC-SG6 SW-BGC-SG7 SW-BGC-SG8 SW-BGC-SG9 SW-BGC-SG10 Virginia All Other
Surface Waters
d
Sample Date: 11/19/2008 11/19/2008 11/19/2008 11/19/2008 11/19/2008 11/19/2008 11/19/2008 5/27/2009 11/19/2008 5/27/2009 SIEIEEL

General Chemistry Parameters (mg/L)

Result | Qualifier | Result | Qualifier | Result | Qualifier [ Result | Qualifier | Result | Qualifier | Result | Qualifier | Result | Qualifier | Result [ Qualifier | Result | Qualifier | Result [ Qualifier (mg/L)
Alkalinity, Total (CaCO,) 24.9 <5.00 U <5.00 U 13.6 325 8.90 J 324 24.8 34.2 119
Bicarbonate Alkalinity as CaCO; 27.4 9.40 J 7.52 J 14.3 33.6 9.68 J 33.6 24.7 32.8 21.1
Bromide <0.500 U,M7 <0.500 U <0.500 U <0.500 U <0.500 U <0.500 U <1.00 U <1.00 U <0.500 U <1.00 U
Chloride 16.7 M8 30.0 30.0 10.2 20.9 11.9 26.3 29.2 48.4 37.9
Fluoride 0.412 M7 0.319 0.315 0.293 0.330 0.165 0.364 0.225 0.391 0.227
Nitrate as N 0.172 0.450 0.471 0.0570 J <0.0500 U <0.0500 U 0.150 <0.100 U <0.0500 U <0.100 U
Phosphorus 0.0710 J <0.0450 U <0.0450 U 0.207 0.0510 J 0.165 <0.0450 U 0.126 <0.0450 U 0.340
Sulfate 18.3 88.2 88.2 10.5 57.2 5.88 31.8 35.6 35.6 34.6
Sulfide® - - - - - - - - - - <0.100 U <0.100 U
Total Organic Carbon 5.54 3.15 9.20 6.21 6.13 6.85 5.50 6.82 1.52 6.98
Total Suspended Solids 13.4 8.20 7.80 26.0 4.67 39.3 28.9 12.1 8.33 3.89
Total Metals by USEPA Method 6010B (mg/L)

Result | Qualifier | Result | Qualifier | Result | Qualifier [ Result | Qualifier | Result | Qualifier | Result | Qualifier | Result | Qualifier | Result [ Qualifier | Result | Qualifier | Result [ Qualifier (mg/L)
Aluminum 3.28 0.578 0.574 6.95 0.637 5.58 1.55 0.372 0.464 0.140
Antimony 0.00490 J 0.00510 J <0.00380 U <0.00380 U <0.00380 U <0.00380 U <0.00380 U <0.0100 U <0.00380 U <0.0100 U 4.3
Arsenic <0.00450 U <0.0450 U <0.00450 U <0.00450 U <0.00450 U <0.00450 U <0.00450 U <0.0100 U <0.00450 U <0.0100 U
Barium 0.0462 0.0397 0.0377 0.0546 0.0410 0.0471 0.0515 0.0369 0.0514 0.0325
Beryllium 0.00120 J 0.00100 J 0.00110 J <0.00100 U <0.00100 U 0.00100 J <0.00100 U <0.00400 U <0.00100 U <0.00400 U
Boron 0.0363 J 0.0364 J 0.0320 J 0.0373 J 0.0314 J 0.0303 J 0.0410 J <0.0500 U 0.0446 J <0.0500 U
Cadmium <0.000500 U <0.000500 U <0.000500 U <0.000500 U <0.000500 U <0.000500 U <0.000500 U <0.00100 U <0.000500 U <0.00100 U
Calcium 11.8 22.9 22.3 6.99 24.0 5.38 19.1 18.4 25 19.4
Chromium? 0.00470 J <0.00150 U <0.00150 U 0.00990 <0.00150 U 0.00790 0.00220 J <0.00500 U <0.00150 U <0.00500 U
Cobalt <0.00200 U 0.00620 J 0.00620 J <0.00200 U <0.00200 U <0.00200 U <0.00200 U <0.0200 U <0.00200 U <0.0200 U
Copper <0.00350 U <0.00350 U <0.00350 U <0.00350 U <0.00350 U <0.00350 U <0.00350 U <0.0100 U <0.00350 U <0.0100 U
Iron 2.26 2.15 2.07 4.19 0.440 3.28 1.23 0.290 0.458 0.324
Lead <0.00280 U <0.00280 U <0.00280 U 0.00390 J <0.00280 U 0.00420 J <0.00280 U <0.00500 U <0.00280 U <0.00500 U
Magnesium 3.86 8.31 8.03 2.43 8.43 1.7 4.95 4.47 6.06 4.62
Manganese 0.0180 0.266 0.258 0.0134 J 0.00560 J 0.0171 0.0246 <0.0150 U 0.0135 J <0.0150 U
Molybdenum <0.00900 U <0.00900 U <0.00900 U <0.00900 U <0.00900 U <0.00900 U <0.00900 U <0.0500 U <0.00900 U <0.0500 U
Nickel® <0.00240 U 0.0134 0.0130 0.00440 J <0.00240 U <0.00240 U <0.00240 U <0.0100 U <0.00240 U <0.0100 U 4.6
Potassium 4.44 4.05 3.90 4.16 4.53 3.70 4.30 4.27 5.95 4.77
Selenium <0.00430 U <0.00430 U <0.00430 U <0.00430 U 0.00460 J <0.00430 U 0.00550 J <0.0100 U <0.00430 U <0.0100 U 11
Silver <0.00160 U <0.00160 U <0.00160 U <0.00160 U <0.00160 U <0.00160 U <0.00160 U <0.00500 U <0.00160 U <0.00500 U
Sodium 7.00 17.6 17.1 3.44 9.26 4.15 10.0 10.3 20.9 13.6
Thallium® <0.00750 U <0.00750 U <0.00750 U <0.00750 U <0.00750 U <0.00750 U <0.00750 U <0.0100 U <0.00750 U <0.0100 U 0.0063
Vanadium 0.00590 J <0.00150 U <0.00150 U 0.0101 J <0.00150 U 0.00910 J 0.00270 J <0.0200 U <0.00150 U <0.0200 U
Zinc <0.0100 U 0.0353 J 0.0244 J <0.0100 U <0.0100 U <0.0100 U <0.0100 U <0.0500 U <0.0100 U <0.0500 U 69
Mercury by USEPA Method 7470/7471A (mg/L)

Result | Qualifier | Result | Qualifier | Result [ Qualifier | Result | Qualifier | Result | Qualifier | Result | Qualifier | Result | Qualifier [ Result | Qualifier | Result | Qualifier | Result [ Qualifier (mg/L)
Mercury <0.000150 U <0.000150 U <0.000150 U <0.000150 U <0.000150 U <0.000150 U <0.000150 U <0.000200 U <0.000150 U <0.000200 0.000051
Notes:

---2 Not Applicable / Not Available
U: Undetected

M7: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptable limits (see Lab Data Package)
M8: The MS and/or MSD were below the acceptance limits (see Lab Data Package)

J: Analyte detected at a level less than the Reporting limit (RL) and greater than or equal to the Method Detection Limit (MDL). Concentrations within this range are estimated

Virginia Surface Water Standard for non-public supplies

1of3

# Chromium VI (particulates)
® Nickel (soluble salts)
¢ Thallium (soluble salts)
¢ Values based on Virginia DEQ Water Quality Standards 9 VAC 25-260, September 2007
with amendments effective as of October 2008
¢ Sulfide analysis was run on 6/18/2009
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report

Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

Table 7 - Surface Water Laboratory Analytical Results

December 2009

Sample Location:

SW-BGC-SG12

Sample 1D SW-BGC-SG11 SW-BGC-SG12 SW-BGC-SG12 SW-BGC-DUP052709 SW-BGC-SG13 SW-BGC-SG16 SW-BGC-SG18 SW-BGC-SG19 Virginia All Other
Surface Waters
d
Sample Date: 11/19/2008 5/27/2009 11/19/2008 5/27/2009 5/27/2009 5/27/2009 11/19/2008 11/21/2008 11/19/2008 Standard

General Chemistry Parameters (mg/L)

Result | Qualifier | Result | Qualifier | Result | Qualifier | Result | Qualifier Result Qualifier Result | Qualifier | Result | Qualifier | Result | Qualifier [ Result | Qualifier (mg/L)
Alkalinity, Total (CaCO,) <5.00 U <10.0 U <5.00 U <10.0 U <10.0 U <10.0 ] 259 23.4 14.4
Bicarbonate Alkalinity as CaCO; <5.00 U <10.0 U 32.6 <10.0 U <10.0 U <10.0 U 24.3 25.2 15.9
Bromide 1.03 1.54 1.22 2.34 2.25 <1.00 U <0.500 U <0.500 U <0.500 U
Chloride 178 167 241 216 244 22.7 59.6 6.62 20.8
Fluoride 0.190 0.121 0.290 0.151 0.166 0.176 0.183 0.331 0.302
Nitrate as N 0.0730 J <0.100 U <0.0500 U <0.100 U <0.100 U 0.137 <0.0500 U 0.172 0.0650
Phosphorus <0.0450 U 0.132 <0.0450 U 0.116 0.113 0.114 0.0570 J 0.366 0.0650 J
Sulfate 70.0 90.0 163 142 144 80.5 24.4 17.9 12.6
Sulfide® <0.100 U <0.100 U <0.100 U <0.100 U
Total Organic Carbon 4.67 5.90 2.45 1.44 1.74 1.22 1.38 5.27 5.31
Total Suspended Solids 8.86 15.8 2.53 <1.11 U 3.00 2.89 17.0 16.4 28.2
Total Metals by USEPA Method 6010B (mg/L)

Result | Qualifier | Result | Qualifier | Result | Qualifier | Result | Qualifier Result Qualifier Result | Qualifier | Result | Qualifier | Result | Qualifier [ Result | Qualifier (mg/L)
Aluminum 0.653 0.205 5.00 2.00 1.94 0.495 0.666 2.52 3.21
Antimony <0.00380 U <0.0100 U <0.00380 U <0.0100 U <0.0100 U <0.0100 U <0.00380 U <0.00380 U <0.00380 U 4.3
Arsenic <0.00450 U <0.0100 U <0.00450 U <0.0100 U <0.0100 U <0.0100 U <0.00450 U <0.00450 U <0.00450 U
Barium 0.0575 0.0797 0.0839 0.0776 0.0756 0.0305 0.0566 0.0402 0.0508
Beryllium 0.00150 J <0.00400 U 0.00270 J <0.00400 U <0.00400 U <0.00400 U <0.00100 U 0.00110 J <0.00100 U
Boron 0.0449 J 0.0612 0.0403 J <0.0500 U <0.0500 U <0.0500 U 0.0459 J 0.0348 J 0.0458 J
Cadmium <0.000500 U <0.00100 U <0.000500 U <0.00100 U <0.00100 U <0.00100 U <0.000500 U <0.000500 U <0.000500 U
Calcium 28.4 33.7 41.0 44.6 44.0 17.3 20.1 11.0 9.67
Chromium? <0.00150 U <0.00500 U <0.00150 U <0.00500 U <0.00500 U <0.00500 U <0.00150 U 0.00420 J 0.00410 J
Cobalt 0.00500 J <0.0200 U 0.0377 <0.0200 U <0.0200 U <0.0200 U <0.00200 U <0.00200 U <0.00200 U
Copper <0.00350 U <0.0100 U <0.00350 U <0.0100 U <0.0100 U <0.0100 U <0.00350 U <0.00350 U <0.00350 U
Iron 1.80 0.717 4.03 2.02 1.98 0.521 0.654 1.84 2.10
Lead <0.00280 U <0.00500 U <0.00280 U <0.00500 U <0.00500 U <0.00500 U <0.00280 U <0.00280 U 0.00390 J
Magnesium 6.08 6.96 8.98 9.60 9.38 6.29 3.80 3.75 2.24
Manganese 0.166 0.179 0.337 0.304 0.299 0.289 0.0191 0.0175 0.00970 J
Molybdenum <0.00900 U <0.0500 U <0.00900 U <0.0500 U <0.0500 U <0.0500 U <0.00900 U <0.00900 U <0.00900 U
Nickel” 0.00520 J <0.0100 U 0.0383 0.0210 0.0200 0.0134 <0.00240 U <0.00240 U <0.00240 U 4.6
Potassium 20.7 24.4 24.0 24.2 23.5 2.26 7.70 4.46 4.80
Selenium <0.00430 U <0.0100 U <0.00430 U <0.0100 U <0.0100 U <0.0100 U 0.0049 J <0.00430 U <0.00430 U 11
Silver <0.00160 U <0.00500 U <0.00160 U <0.00500 U <0.00500 U <0.00500 U <0.00160 U <0.00160 U <0.00160 U
Sodium 81.6 70.6 103 86.2 87.2 13.1 23.7 6.65 7.93
Thallium® <0.00750 U <0.0100 U <0.00750 | U, M2 | <0.0100 U <0.0100 U <0.0100 U <0.00750 U <0.00750 U <0.00750 U 0.0063
Vanadium <0.00150 U <0.0200 U <0.00150 U <0.0200 U <0.0200 U <0.0200 U 0.00150 J 0.00450 J 0.00600 J
Zinc 0.0223 J <0.0500 U 0.0806 <0.0500 U <0.0500 U <0.0500 U <0.0100 U <0.0100 U 0.0135 J 69
Mercury by USEPA Method 7470/7471A (mg/L

Result | Qualifier | Result | Qualifier | Result [ Qualifier | Result | Qualifier Result Qualifier Result | Qualifier | Result | Qualifier | Result | Qualifier | Result | Qualifier (mg/L)
Mercury <0.000150 ] <0.000200 U <0.000150 ] <0.00200 U <0.00200 U <0.000200 U <0.000150 U <0.000150 U <0.000150 U 0.000051
Notes:

---2 Not Applicable / Not Available
U: Undetected

M2: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptable limits due to sample matrix interference (see Lab Data Package)
J: Analyte detected at a level less than the Reporting limit (RL) and greater than or equal to the Method Detection Limit (MDL).

Concentrations within this range are estimated

Virginia Surface Water Standard for non-public supplies

20f3

# Chromium VI (particulates)

® Nickel (soluble salts)

¢ Thallium (soluble salts)
9 Values based on Virginia DEQ Water Quality Standards 9 VAC 25-260, September 2007 with amendments
effective as of October 2008

¢ Sulfide analysis was run on 6/18/2009
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report

Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

Table 7 - Surface Water Laboratory Analytical Results

December 2009

Sample Location: SW-BGC-SW20 SW-BCG-SW21 SW-BCG-SW22 SW-BCG-SW23 SW-BCG-SW24 SW-BCG-SW25 SW-BGC-Rinse 1 | SW-RinseBlank 052709 | Virginia All Other
Sample I.D.;] SW-BGC-SW20 SW-BGC-Dup2
Surface Waters
d
Sample Date: 11/21/2008 11/21/2008 11/21/2008 11/21/2008 5/27/2009 11/21/2008 11/21/2008 11/21/2008 11/20/2008 5/27/2009 S

General Chemistry Parameters (mg/L)

Result | Qualifier | Result | Qualifier | Result | Qualifier Result Qualifier | Result | Qualifier | Result | Qualifier Result Qualifier Result | Qualifier Result Qualifier Result Qualifier (mg/L)
Alkalinity, Total (CaCO,) <5.00 U <5.00 U 53.5 <5.00 M8 <10.0 U 33.6 31.2 35.7 34.7 <10.0 U
Bicarbonate Alkalinity as CaCO; <5.00 U <5.00 U 53.0 <5.00 U <10.0 U 35.8 33.2 36.4 <5.00 U <10.0 U
Bromide <0.500 U <0.500 U <0.500 U <0.500 U <1.0 U <0.500 U <0.500 U <0.500 U <0.500 U <1.00 U
Chloride 22.7 22.1 7.80 21.2 26.8 21.9 325 87.9 <0.500 U <1.00 U
Fluoride 0.232 0.270 0.0820 J 0.662 0.235 0.325 0.290 0.255 <0.0500 U <0.100 )
Nitrate as N 0.123 <0.0500 U 0.223 0.519 0.109 1.51 1.22 2.17 <0.0500 U <0.100 U
Phosphorus 0.274 <0.0450 U <0.0450 U 0.0780 J 0.180 0.651 0.367 0.408 <0.0450 U 0.169
Sulfate 78.5 79.6 24.0 438 154 64.1 78.9 132 <0.500 U <1.00 U
Sulfide <0.100 U
Total Organic Carbon 1.27 1.27 5.30 13.8 4.47 32.1 9.36 7.89 0.614 J <1.00 U
Total Suspended Solids 1.87 1.87 5.33 7.60 27.1 10.8 6.40 18.4 <1.00 U <1.11 )
Total Metals by USEPA Method 6010B (mg/L)

Result | Qualifier | Result | Qualifier | Result | Qualifier Result Qualifier | Result | Qualifier | Result | Qualifier Result Qualifier Result | Qualifier Result Qualifier Result Qualifier (mg/L)
Aluminum 0.356 0.354 0.481 15.6 12.4 0.416 1.19 0.250 0.0352 J,B <0.100 )
Antimony 0.00430 J <0.00380 U <0.00380 U <0.00380 U <0.0100 U <0.00380 U <0.00380 U <0.00380 U <0.00380 U <0.0100 U 4.3
Arsenic <0.00450 U <0.00450 U <0.00450 U <0.00450 U <0.0100 U <0.00450 U <0.00450 U <0.00450 U <0.00450 U <0.0100 U
Barium 0.0308 0.0307 0.0226 0.0492 0.0400 0.0278 0.0713 0.0787 <0.00150 U <0.0100 U
Beryllium 0.00160 J 0.00160 J 0.00110 J 0.0119 0.00450 <0.00100 U 0.0012 J <0.00100 U <0.00100 U <0.00400 U
Boron 0.0340 J 0.0336 J 0.0226 J 0.0285 J <0.0500 U 0.0267 J 0.0152 J 0.0227 J <0.00200 U <0.0500 U
Cadmium <0.000500 U <0.000500 U <0.000500 U <0.000500 <0.00100 U <0.000500 U <0.000500 U <0.000500 U <0.000500 U <0.00100 U
Calcium 17.0 16.7 21.4 46.6 38.0 18.8 25.8 43.7 <0.100 U <1.00 U
Chromium? <0.00150 U <0.00150 U <0.00150 U 0.00160 J <0.00500 U <0.00150 U 0.00200 J <0.00150 U <0.00150 U <0.00500 U
Cobalt 0.00360 J 0.00390 J <0.00200 U 0.0836 0.0752 <0.00200 U 0.00220 J 0.00520 J <0.00200 U <0.0200 U
Copper <0.00350 U <0.00350 U <0.00350 U <0.00350 U <0.0100 U <0.00350 U <0.00350 U <0.00350 U <0.00350 U <0.0100 U
Iron 1.05 1.04 0.740 12.0 18.1 2.82 0.850 3.44 <0.0280 U <0.0500 U
Lead <0.00280 U <0.00280 U <0.00280 U 0.00950 0.00550 0.00330 J <0.00280 U <0.00280 U <0.00280 U <0.00500 U
Magnesium 0.642 6.43 1.94 16.3 11.2 8.24 12.2 18.5 <0.100 U <1.00 U
Manganese 0.264 0.266 0.0611 0.621 0.654 0.111 0.112 0.182 <0.00100 U <0.0150 U
Molybdenum <0.00900 U <0.00900 U <0.00900 U <0.00900 U <0.0500 U <0.00900 U <0.00900 <0.00900 <0.00900 U <0.0500 U
Nickel” 0.00900 J 0.00930 J <0.00240 U 0.0934 0.0862 <0.00240 U 0.00780 J 0.00810 J <0.00240 U <0.0100 U 4.6
Potassium 2.58 2.55 3.72 6.71 3.15 4.67 7.24 10.4 <0.200 U <1.00 U
Selenium <0.00430 U 0.00520 J <0.00430 U <0.00430 U <0.0100 U <0.00430 U 0.00590 J <0.00430 U <0.00430 U <0.0100 U 11
Silver <0.00160 U <0.00160 U <0.00160 U <0.00160 U <0.00500 U <0.00160 U <0.00160 U <0.00160 U <0.00160 U <0.00500 U
Sodium 13.9 13.9 5.58 14.1 14.5 19.2 14.0 41.0 <0.500 U <1.00 U
Thallium® <0.00750 U <0.00750 U <0.00750 U <0.00750 U <0.0100 U <0.00750 U <0.00750 U <0.00750 U <0.00750 U <0.0100 U 0.0063
Vanadium <0.00150 U <0.00150 U <0.00150 U 0.00180 <0.0200 U 0.00150 J 0.00190 J <0.00150 U <0.00150 U <0.0200 )
Zinc 0.0190 0.0293 J <0.0100 U 0.235 0.114 0.0217 J 0.0305 J 0.0238 J <0.0100 U <0.0500 U 69
Mercury by USEPA Method 7470/7471A (mg/L)

Result | Qualifier | Result | Qualifier | Result | Qualifier Result | Qualifier | Result | Qualifier | Result | Qualifier Result [ Qualifier | Result | Qualifier Result | Qualifier Result Qualifier (mg/L)
Mercury <0.000150 U <0.000150 U 0.000197 J <0.000150 ] <0.000200 U 0.000188 J <0.000150 U <0.000150 U <0.000150 U <0.000200 U 0.000051

Prepared By/Date: DSD 7/2/09

Notes: Prepared By/Date: JES 7/16/09

---2 Not Applicable / Not Available
U: Undetected

M8: The MS and/or MSD were below the acceptance limits. See Blank Spike (LCS).
B: Analyte was detected in the associated Method Blank.

J: Analyte detected at a level less than the Reporting limit (RL) and greater than or equal to the Method Detection Limit (MDL). Concentrations within this range are estimated

30of3

& Chromium VI (particulates)
® Nickel (soluble salts)
¢ Thallium (soluble salts)

¢ Values based on Virginia DEQ Water Quality Standards 9 VAC 25-260, September 2007
with amendments effective as of October 2008
¢ Sulfide analysis was run on 6/18/2009
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report
Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

Table 8 -Summary of Monitoring Well Slug Test Results

Lithology of screened interval Falling Estimated Horizontal Hydraulic Conductivity - Ky,
Monitoring Screened Estimated Effective | Date of | Measurement | Head or . 2 Literature Estimates for
Well I.D Interval (ft . - Porosity* (%) Test Method Rising Slug Test Estimates' o
"~ | below ground) Field Description Sand Content' (%) | Fines Content' (%) ty” (%) Hoad | Tune
ea (ft/day) (cm/sec) (ft/day) (cm/sec)
Solinst F 1.0 4E-04
MW-5A 5-15 Gray, dense, fine SAND( SP) 94.1 59 40% Levellogger 1 4E-04
vellogy R 04 2E-04
. ; " F 1.2 4E-04
MW-58 25-35 Gray, fine SAND (SP) to course SAND (SP) with 85.6 138 25% Solinst 05 2E-04
trace gravel to sandy CLAY (CL) Levellogger R NA NA
. . i Solinst F 0.7 2E-04
MW-6A 5-15 White and yellow to light gray, fine SAND (SP) 97.1 29 45% 1 4E-04
Levellogger
R 0.5 2E-04
H ¢ : F NA NA
MW-6B 30-42 I_Slg\I;t gray to gray, dense, fine to coarse SAND 942 51 20% Leféjllllgster 5 26-03
‘W) 99 R NA NA
12/3/2008
. N - Solinst F NA NA
MW-8A 10-20 Gray, firm, fine to medium SAND (SP) 97 3.0 45% L 10 4E-03
evellogger
R NA NA
. . . ) F 1.1 4E-04
MW-88 34-44 Graglto gfe(;zsf; gnl'ay, fine to medium SAND (SP) 80 197 20% Le\?;:l(;]mer 01 4E-05
with interbedded clay 99 R 1.0 4E-04
Solinst F 0.9 3E-04
MW-11A 10-20 Gray, loose fine SAND (SP) 92.9 71 35% L 5 2E-03
evellogger
R NA NA
3 1 : F NA NA
MW-11B 25-35 Gray,lloose to firm, fine to coarse SAND (SP), trace 89.1 26 30% LeS:I::Ster 1 4E-04
gravel vellogg R NA NA
. X . Solinst F 4.6 2E-03
MW-8A 10-20 Gray, firm, fine to medium SAND (SP) 97 3.0 45% Levellogger 10 4E-03
99 R 95 3E-03
f H © N : F 5.7 2E-03
MW-13 10-20 S;e’\e‘gshsgray, medium dense, fine to medium NA NA 45% L;:IIIISS!er 10 4E-03
(SP) 99 R 9.1 3E-03
7/15/2009
f ; | ; . F NA NA
MW-14 919 S;e;ln)lshs(i\;ﬂray, _mhed'llum dense, fine to medium NA NA 20% Les;lllgster 1 4E-04
(SM) with silt 99 R NA NA
H ¢ H : F 7.3 3E-03
MW-15 414 G-ralhy, Tem;m| dense, fine to medium SAND (SM), NA NA 25% Le\?;:l(:ISIer 05 2E.04
with silt and clay ole] R 73 3E-03
Average Range of Hydraulic Conductivity Estimates:| 36 1E-03 4 1.3E-03
Estimated Range in Hydraulic Gradienf’ based on gauging results (feet/feet): 0.002 to 0.008
Estimated Range in Effective F’orosity4 (%): 20% to 45%
Estimated Range in Groundwater Velocity5 (feetlyear): 16 to 23
Prepared By/Date: LLC 9-28-09
Notes: Checked By/Date: GBG 9-28-09

NA Hydraulic conductivity estimate Not Available from this test as the data deemed unreliable (possibly due to insufficient head displacement, inadequate well development or other undetermined cause).
Fines based on percent passing a #200 sieve, Sand based on percent passing a #4 sieve
Bouwer and Rice Method, 1976 (for water-table conditions) using Agtesolv Software for analysis of slug test data obtained during this investigation.
Hydraulic gradient (change in hydraulic head/distance) estimates based on distance between contour lines across the Site produced from gauging events performed on December 3, 2008 and June 16, 2009.
Effective Porosity (or specific yield) as projected on a soil classification triangle (Johnson, A.l., U.S. Geological Survey Water-Supply Paper 1662-D, 1967) using particle percentages as indicated above.

Groundwater Velocity (feet/year) calculated as Hydraulic Conductivity (feet/day) x 365 (days/year) x Hydraulic Gradient (feet/feet)/Effective Porosity (%).
Hydraulic conductivity estimates for a range of soil types as encountered within the screened interval of wells at the Site (USBR, Ground Water Manual, U.S. Department of the Interior, Bureau of Reclamation, Washington, D.C., 1977) .

2w N e
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report

Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

Table 9 - Groundwater Laboratory Analytical Results - Shallow Wells

December 2009

Well 1.D.: MW-BGC-8A
MW-BGC-5A MW-BGC-6A MW-BGC-7A MW-BGC-8A | Mw-BGC-8A MW-BGC-DUPO3 MW-BGC-9A MW-BGC-10A uU.s. EPA Maximum /A DEQ Groundwater | VA DEQ Groundwater
Sample ID: Contaminant Levels ) . ) I
(MCLs)d Quiality Standards Quality Criteria
Sample Date: 12/2/2008 6/16/2009 11/20/2008 6/16/2009 12/2/2008 6/17/2009 12/4/2008 6/16/2009 6/16/2009 12/4/2008 6/17/2009 12/4/2008 6/17/2009

General Chemistry Parameters (mg/L)

Result Q Result | Q Result Q Result Q Result | Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Alkalinity, Total (CaCO3) 102 63.5 157 176 217 13.4 <5.00 U <10.0 U <10.0 U 102 113 104 84.5 30-500
Bicarbonate Alkalinity as CaCO3 105 63.5 157 176 30.3 13.4 <5.00 U <10.0 U <10.0 U 102 113 110 84.5
Bromide 0.738 J <1.00 U <0.500 U <1.00 U <0.500 U <1.00 U <0.500 U <1.00 U <1.00 U <0.500 U <1.00 U <0.500 U <1.00 U
Chloride 65.6 66.5 11.0 7.66 14.4 11.7 13.7 12.5 13.1 28.3 24.1 25.2 29.9 50
Fluoride 0.329 0.337 0.072 J <0.100 U 0.183 <0.100 U 0.171 1.32 1.07 0.233 0.248 0.434 0.505 1.4
Nitrate as N 0.062 |H2,J| <0.100 [ U 1.74 1.51 0.109 H2 | 0.115 <0.0500 <0.100 U <0.100 <0.0500 | U <0.100 U <0.0500 U <0.100 U 10 5
Phosphorus <0.0450 U <0.100 U <0.0450 U <0.100 U <0.0450 9} <0.100 [M8 U| <0.0450 U 0.101 <0.100 U 0.156 0.110 0.587 0.210 == = ---
Sulfate 65.6 113 51.5 61.7 12.7 41.1 1,050 885 809 76.7 60.3 169 147 === - 50
Sulfide - <1.00 U -—- <1.00 9] - <1.00 U - <1.00 U <1.00 U -- -- <1.00 U -—- <1.00 U -—- —- -—-
Total Dissolved Solids 300 316 240 284 70.0 105 1,620 1,080 1,100 296 276 409 372 1,000
Total Organic Carbon 3.98 3.17 6.90 9.43 2.91 1.85 11.9 6.39 6.66 5.11 1.04 5.22 1.96 10
Total Organic Halides 0.0325 - 0.207 --- | <0.0270 | U - --- | <0.0270 | U - --- <0.0270 [ U --- - <0.0270 U - --- - - ---
Total Metals by USEPA Method 6010B (mg/L)

Result Q Result [ Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Aluminum 0.225 <0.100 U 0.269 Bl <0.100 U 0.747 0.126 109 42.5 42.0 0.0652 J <0.100 U 0.145 <0.100 U == == ---
Antimony 0.00570 | B,J| <0.0100 | U [ <0.00380 | U <0.0100 U | 0.00630 | B,J [ <0.0100 | U 0.0096 [J,B| <0.0100 | U [ <0.0100 U 0.00630 | B,J [ <0.0100 U 0.00430 J | <0.0100 [ U 0.006
Arsenic <0.00450 [ U | <0.0100 | U | <0.00450| U <0.0100 U | <0.00450| U | <0.0100 | U | <0.00450 | U 0.0239 0.0251 <0.00450 [ U <0.0100 U [ <0.00450 | U | <0.0100 | U 0.01 0.05
Barium 0.0664 0.0287 0.663 0.0396 0.0252 0.0798 0.0289 0.0156 0.0165 0.0497 0.0337 0.0191 <0.0100 | U 2 1
Beryllium <0.00100 [ U |<0.00400] U [<0.00100| U | <0.00400 | U [<0.00100| U |<0.00400( U 0.0149 0.00780 0.00780 <0.00100 [ U | <0.00400 | U [ <0.00100 [ U | <0.00400 | U 0.004
Boron 0.0724 | B1 | 0.0803 0.0239 J <0.0500 U 0.0218 | B,J | <0.0500 | U 0.0573 | B1 | <0.0500 | U [ <0.0500 U 0.0646 | B1 0.0648 0.0357 J | <0.0500 | U
Cadmium <0.000500| U |[<0.00100| U [<0.000500f U | <0.00100 | U [<0.000500{ U 0.001 U | 0.00180 0.00110 0.00120 <0.000500] U | <0.00100 [ U | <0.000500 | U [ <0.00100| U 0.005 0.0004
Calcium 53.3 46.7 59.0 65.6 8.76 11.9 56.6 65.4 63.6 43.9 37.7 74.8 62.8
Chromium® <0.00150 [ U |<0.00500] U [<0.00150| U | <0.00500 | U [ 0.00180 | J |<0.00500| U | 0.00830 <0.00500 | U [ <0.00500 U <0.00150 [ U | <0.00500 | U | <0.00150 | U | <0.00500 [ U 0.05
Cobalt <0.00200 | U | <0.0200 | U | <0.00200| U <0.0200 U |<0.00200| U [ <0.0200 | U 0.79 0.256 0.262 <0.00200 ( U <0.0200 U | <0.00200 | U [ <0.0200 | U
Copper <0.00350 | U | <0.0100 | U | <0.00350| U <0.0100 U | <0.00350| U | <0.0100 | U |<0.00350 | U | <0.0100 | U | <0.0100 U <0.00350 [ U <0.0100 U | <0.00350 | U [ <0.0100 | U 1.3 1
Iron 4.43 8.39 0.0628 <0.0500 U 3.69 3.31 169 64.5 67.6 4.74 3.41 6.14 7.69 0.3
Lead <0.00280 | U |<0.00500] U | <0.00280| U [ <0.00500 | U | <0.00280| U [<0.00500( U | 0.00310 | J 0.00780 0.00760 <0.00280 [ U | <0.00500 | U | <0.00280 [ U | <0.00500 [ U 0.015 0.05
Magnesium 19.2 17.5 7.52 7.72 3.05 2.82 15.8 16.2 16.1 15.0 13.8 15.1 14.0 - - ---
Manganese 0.285 0.303 0.00934 0.130 0.156 0.0241 2.26 1.51 1.47 0.217 0.177 0.230 0.188 0.05
Molybdenum 0.00910 | J | <0.0500 | U [ <0.00900( U <0.0500 U [<0.00900 U | <0.0500 | U | 0.00930 | J | <0.0500 | U [ <0.0500 U <0.00900 [ U <0.0500 U | <0.00900 | U [ <0.0500 | U
Nickel” 0.00300 | J 0.0111 <0.00240 | U <0.0100 U | 0.00290 | J [ <0.0100 | U 0.825 0.383 0.383 <0.00240 [ U <0.0100 U [ <0.00240 | U | <0.0100 | U
Potassium 4.59 4.36 2.20 2.08 1.2 3.00 9.43 5.08 5.14 8.44 7.63 5.18 3.95
Selenium <0.00430| U | <0.0100 [ U | <0.00430| U <0.0100 U [<0.00430| U <0.0100 U 0.00690 J <0.0100 U <0.0100 U <0.00430| U <0.0100 U <0.00430 U <0.0100 U 0.05 0.01 ===
Silver 0.00190 J |<0.00500f U | <0.00160| U <0.00500 U [<0.00160] U | <0.00500| U [<0.00160| U | <0.00500| U [ <0.00500 U <0.00160 | U <0.0500 U <0.00160 U | <0.00500 | U === === ===
Sodium 271.7 26.5 15.0 19.4 12.1 7.00 16.6 9.82 9.98 16.0 14.6 22.3 14.2 === === 100
Thallium® <0.00750 | U | <0.0100 | U | <0.00750| U <0.0100 U [<0.00750| U | <0.0100 | U | <0.00750| U | <0.0100 | U [ <0.0100 U <0.00750 | U <0.0100 U | <0.00750 | U [ <0.0100 | U 0.002
VVanadium <0.00150 | U | <0.0200 | U | <0.00150| U <0.0200 U 0.0018 J | <0.0200 [ U 0.0323 <0.0200 | U | <0.0200 u <0.00150 [ U <0.0200 U | <0.00150 | U [ <0.0200 | U
Zinc 0.0207 0.0691 <0.0100 | U <0.0500 U 0.0163 J | <0.0500 | U 1.03 0.211 0.248 <0.0100 | U <0.0500 U 0.0121 J 0.0693 0.05
Mercury by USEPA Method 7470/7471A (mg/L)

Result Q Result | Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Mercury” <0.000150] U [<0.0002000 H [<0.000150f U | <0.000200| H [<0.000150( U --- [<0.000150] U [<0.000200] H |<0.000200 H <0.000150] U [ <0.000200 [ H | <0.000150 | U [<0.000200| H 0.002 0.00005
Notes:

Q: Data Qualifier

J: Analyte detected at a level less than the Reporting limit (RL) and greater than or equal to the Method Detection Limit (MDL). Concentrations within this range are estimated.
B1: Analyte was detected in the associated Method Blank. Analyte concentration in the sample is greater than 10x the concentration found in the method blank.
B: Analyte was detected in the associated Method Blank.
H2: Initial analysis within holding time. Reanalysis for the required dilution or confirmation was past the holding time.
M8: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptance limits. See Appendix E for laboratory data packages.

U: Undetected

H: Sample analysis performed past method-specified holding time.
---: Not Applicable / Not Available
Sample result greater than the U.S. EPA Maximum Contaminant Levels (MCLs) for drinking water, where applicable
Sample result greater than the VA DEQ Groundwater Quality Standard, where applicable

1of2

& Chromium VI (particulates)

® Nickel (soluble salts)

¢ Thallium (soluble salts)

¢ U.S. Environmental Protection Agency (EPA) Region 111 Maximum Contaminant Level (MCL) in (mg/L)
¢ Virginia DEQ Groundwater Quality Standards 9 VAC 25-280-40, effective February 12, 2004

" Virginia DEQ Groundwater Criteria of the Coastal Plain 9 VAC 25-280-70, effective February 12, 2004. These criteria apply to

naturally occurring constituents and enforceable standards were not adopted.
9Samples collected in June 2009 were analyzed for mercury on 7/16/09
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report
Battlefield Golf Club - Chesapeake, VA

MACTEC Project 3552-09-1263

Table 9 - Groundwater Laboratory Analytical Results - Shallow Wells

Well I.D.: MW-BGC-12A MW-BGC-15
Sample ID: MW-BGC-LIA MW-BGC-12A |  MW-Dup-3 MW-BGC-12A MW-BGCS MW-BGC-14 MW-BGC-15 | MW-BGC-DUP04 MW-BGCRB 04 gfﬁti;?nmxi?vﬁ VADEQ Groundwateer VADEQ GroundWEflter
(MCLs)“' Quiality Standards Quality Criteria
Sample Date: 12/4/2008 6/17/2009 12/5/2008 12/5/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009

General Chemistry Parameters (mg/L)

Result Q Result | Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Alkalinity, Total (CaCO3) 115 125 424 417 27.6 <10.0 U 59.1 <10.0 U <10.0 U <10.0 U 30-500
Bicarbonate Alkalinity as CaCO3 120 125 50.3 47.9 27.6 - 59.1 <10.0 U <10.0 U <10.0 U --- -
Bromide <0.500 U <1.00 U <0.500 U <0.500 U <1.00 U <1.00 U <1.00 u 7.67 7.59 <1.00 U
Chloride 82.6 60.1 321 317 39.1 30.1 16.4 1,140 1,050 <1.00 U 50
Fluoride 0.356 0.319 0.310 0.328 0.173 0.817 <0.100 u 0.206 0.187 <0.100 U 14
Nitrate as N <0.0500 | U | <0.100 | U <0.0500 U <0.0500 | U <0.100 U <0.100 U <0.100 U <0.100 U <0.100 U <0.100 U 10 5
Phosphorus 0.0730 J 0.198 0.0520 J 0.120 0.113 <0.100 U <0.100 U <0.100 U <0.100 U <0.100 U
Sulfate 90.7 62.2 76.9 77.4 155 550 53.8 408 383 <1.00 U -=- --- 50
Sulfide - | <1.00 U <1.00 U <1.00 U <1.00 u <1.00 U <1.00 U <1.00 U
Total Dissolved Solids 387 336 263 271 311 828 66.0 2,190 H2 3,600 H2 <10.0 U 1,000
Total Organic Carbon 2.81 <1.00 U 2.60 2.86 1.53 2.23 1.97 4.98 4.70 <1.00 U - - 10
Total Organic Halides <0.0270 | U - --- | <0.0270 U <0.0270 U - --- - - --- - - - --- - ---
Total Metals by USEPA Method 6010B (mg/L)

Result Q Result | Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Aluminum 0.0643 J <0.100 U 0.324 0.321 <0.100 U 1.52 0.242 6.92 6.74 <0.100 U === ===
Antimony 0.00790 | B,J | <0.0100 [ U [ <0.00380 | U | <0.00380 [ U [ <0.0100 U <0.0100 U <0.0100 u <0.0100 U <0.0100 U <0.0100 | U 0.006
Arsenic <0.00450 | U | <0.0100 | U 0.0205 0.0195 <0.0100 U <0.0100 U <0.0100 U 0.0336 0.0332 <0.0100 | U 0.01 0.05
Barium 0.0360 <0.0100 | U 0.0520 0.0518 0.0297 0.0436 0.0531 0.0694 0.0695 <0.0100 | U 2 1
Beryllium <0.00100 | U |<0.00400| U | <0.00100 | U [ <0.00100 | U | <0.00400 U 0.0145 <0.00400 U | <0.00400 [ U <0.00400 U [ <0.00400 [ U 0.004
Boron 0.0527 | B1 | <0.0500| U 0.0185 J 0.0196 J <0.0500 U <0.0500 U <0.0500 u 0.162 0.157 <0.0500 | U
Cadmium <0.000500f U [<0.00100| U | <0.000500| U |<0.000500| U | <0.00100 U <0.00100 U <0.00100 U | <0.00100 [ U <0.00100 U [ <0.00100 [ U 0.005 0.0004
Calcium 64.0 473 27.6 279 374 110 29.1 196 196 <1.00 U
Chromium® <0.00150 [ U |<0.00500| U 0.00150 J <0.0150 | U | <0.00500 U <0.00500 U <0.00500 U | <0.00500 [ U <0.00500 U [ <0.00500 [ U 0.05
Cobalt <0.00200 | U | <0.0200 | U | <0.00200 [ U [ <0.00200 | U | <0.0200 U 0.0454 <0.0200 U <0.0200 U <0.0200 U <0.0200 | U
Copper <0.00350 | U | <0.0100 | U | <0.00350 [ U [ <0.00350 | U | <0.0100 U <0.0100 U <0.0100 U <0.0100 U <0.0100 U <0.0100 | U 1.3 1
Iron 3.87 3.57 6.95 6.96 6.26 58.2 7.99 91.9 90.7 0.0563 0.3
Lead <0.00280 | U |<0.00500| U | <0.00280 | U | <0.00280 | U | <0.00500 U <0.00500 U <0.00500 U | <0.00500 [ U <0.00500 U [ <0.00500 [ U 0.015 0.05
Magnesium 24.7 20.4 14.0 14.0 22.5 27.7 4.78 34.6 34.3 <1.00 U === ===
Manganese 0.117 0.0633 0.172 0.174 0.132 0.565 0.2146 0.385 0.383 <0.0150 | U 0.05
Molybdenum <0.00900 [ U | <0.0500 | U [ <0.00900 [ U | <0.00900 | U | <0.0500 U <0.0500 U <0.0500 U <0.0500 U <0.0500 U <0.0500 | U
Nickel” <0.00240 | U | <0.0100 | U 0.00430 J 0.00510 J 0.0117 0.0883 <0.0100 U 0.0236 0.02340 <0.0100 | U
Potassium 4.18 2.58 2.24 2.28 1.33 9.47 2.82 63.6 63.4 <1.00 U
Selenium <0.00430 [ U | <0.0100 | U <0.00430 U <0.00430 | U <0.0100 U <0.0100 U <0.0100 U <0.0100 U <0.0100 U <0.0100 U 0.05 0.01
Silver <0.00160 | U |<0.00500] U [ <0.00160 [ U | <0.00160 | U [ <0.00500 U <0.00500 U <0.00500 U | <0.00500 [ U <0.00500 U | <0.00500 | U
Sodium 28.6 21.0 14.1 14.2 15.3 10.6 10.9 384 382 <1.00 U == === 100
Thallium® <0.00750 | U | <0.0100 | U [ <0.00750 [ U | <0.00750 | U | <0.0100 U <0.0100 U <0.0100 u <0.0100 U <0.0100 U <0.0100 | U 0.002
Vanadium <0.00150 [ U | <0.0200 | U 0.00170 J 0.00170 J <0.0200 U <0.0200 U <0.0200 U 0.0363 0.0382 <0.0200 | U
Zinc 0.0137 J | <0.0500| U 0.0281 J 0.0213 J <0.0500 U 0.224 <0.0500 U 0.107 0.112 <0.0500 | U 0.05
Mercury by USEPA Method 7470/7471A (mg/L)

Result Q Result | Q Q Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Mercury? <0.000150] U [<0.000200 H | <0.000150 [ U [<0.000150] U [<0.000200] H [<0.000200] H [<0.000200] H [<0.000200] H | <0.000200] H [<0.000200] H 0.002 0.00005

Prepared By/Date: DSD 7/14/09

Notes: Checked By/Date: JES 7/17/09

Q: Data Qualifier

J: Analyte detected at a level less than the Reporting limit (RL) and greater than or equal to the Method Detection Limit (MDL). Concentrations within this range are estimated.

B1: Analyte was detected in the associated Method Blank. Analyte concentration in the sample is greater than 10x the concentration found in the method blank.
B: Analyte was detected in the associated Method Blank.

H2: Initial analysis within holding time. Reanalysis for the required dilution or confirmation was past the holding time.

U: Undetected

H: Sample analysis performed past method-specified holding time.
---: Not Applicable / Not Available
Sample result greater than the U.S. EPA Maximum Contaminant Levels (MCLs) for drinking water, where applicable
Sample result greater than the VA DEQ Groundwater Quality Standard, where applicable

20f2

# Chromium VI (particulates)
® Nickel (soluble salts)
¢ Thallium (soluble salts)

¢ U.S. Environmental Protection Agency (EPA) Region 111 Maximum Contaminant Level (MCL)

in (mg/L)

¢ Virginia DEQ Groundwater Quality Standards 9 VAC 25-280-40, effective February 12, 2004
" Virginia DEQ Groundwater Criteria of the Coastal Plain 9 VAC 25-280-70, effective
February 12, 2004. These criteria apply to naturally occurring constituents and enforceable

standards were not adopted.

9Samples collected in June 2009 were analyzed for mercury on 7/16/09
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report

Battlefield Golf Club - Chesapeake, VA
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Table 10 - Groundwater Laboratory Analytical Results - Intermediate-Depth Wells

Well I.D.: MW-BGC-6B
MW-BGC-5B MW-BGC-6B MW-DUP-2 MW-BGC-68 MW-BGC-78 MW-BGC-88 U8, EPA WERAITY VA DEQ Groundwater | VA DEQ Groundwater
Sample I.D.: Contaminant Levels ) o - Lt
(MCLs)? Quality Standards Quality Criteria’
Sample Date: 12/4/2008 6/16/2009 11/24/2008 11/24/2008 6/16/2009 12/2/2008 6/17/2009 12/8/2008 6/16/2009

General Chemistry Parameters (mg/L)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Alkalinity, Total (CaCO5) 86.3 88.3 <5.00 U <5.00 U <10.0 U <5.00 U 36.0 111 117 === == 30-500
Bicarbonate Alkalinity as CaCO, 88.7 88.3 7.91 J, HTI 5.17 HTI, J <10.0 U 9.40 J 36.0 116 117 == === ---
Bromide <0.500 U <1.00 U <0.500 U <0.500 U <1.00 U <0.500 U <1.00 U <0.500 M7 <1.00 U - - -
Chloride 29.6 313 31.6 31.8 28.1 14.0 15.7 12.0 M8 13.0 — — 50
Fluoride 0.424 0.245 0.153 0.154 <0.100 U 0.087 J 0.102 0.277 0.180 === 14 -
Nitrate as N <0.0500 U <0.100 U <0.0500 U <0.0500 U <0.100 U <0.0500 H2 <0.100 U <0.0500 U <0.100 U 10 5 ---
Phosphorus 0.137 0.151 0.331 0.313 <0.100 U 0.0550 J 0.147 0.073 J <0.100 U == == -
Sulfate 120 56.8 79.9 81.6 79.7 41.8 11.2 16.0 19.0 === - 50
Sulfide - - <1.00 U - - - <1.00 U - - <1.00 U - <1.00 U == == -
Total Dissolved Solids 217 227 218 B1,L1B 211 B1,L1B 169 58.0 108 168 178 === — 1,000
Total Organic Carbon 2.19 <1.00 U 0.954 J 1.22 <1.00 U 3.13 <1.00 U 2.44 1.27 --- - 10
Total Organic Halides <0.0270 U --- <0.0270 U <0.0270 U - - <0.0270 U - - <0.0270 U --- - - ---
Total Metals by USEPA Method 6010B (mg/L)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Aluminum 0.127 <0.100 U 0.526 Bl 0.652 Bl 0.300 0.318 0.227 0.233 <0.100 U == - ==
Antimony 0.00490 J,B| <0.0100 U <0.00380 U <0.00380 U <0.0100 U 0.00700 B,J <0.0100 U <0.00380 U <0.0100 U 0.006 - -
Arsenic <0.00450 U <0.0100 U <0.00450 U <0.00450 U <0.0100 U 0.00560 J <0.0100 U <0.00450 U <0.0100 U 0.01 0.05 —
Barium 0.0224 0.0130 0.128 0.129 0.0845 0.0836 0.0146 0.0257 0.0159 2 1 -
Beryllium <0.00100 U | <0.00400 U 0.00200 J 0.00190 J <0.00400 [ U <0.00100 U <0.00400 U <0.00100 U [ <0.00400 [ U 0.004 — ---
Boron 0.0939 B1 [ 0.0835 0.0149 J 0.0146 J <0.0500 u 0.0233 B,J| <0.0500 0.0557 0.0520
Cadmium <0.000500 U | <0.00100 U <0.000500 U <0.000500 U <0.00100 | U [ <0.000500 | U <0.00100 U <0.000500 U | <0.00100 0.005 0.0004 -
Calcium 28.6 317 23.7 23.7 22.8 114 6.72 26.8 215 == == ---
Chromium® <0.00150 U | <0.00500 U <0.00150 U <0.00150 U <0.00500 [ U <0.00150 U <0.00500 U <0.00150 U [ <0.00500 [ U === 0.05 ---
Cobalt <0.00200 U | <0.0200 U 0.00390 J 0.00380 J <0.0200 u 0.00330 <0.0200 U <0.00200 U [ <0.0200 [ U
Copper <0.00350 U 0.0122 <0.00350 U <0.00350 U <0.0100 U <0.00350 U <0.0100 U <0.00350 U <0.0100 U 1.3 1 -
Iron 0.580 0.647 4.65 4.85 4.49 4.51 6.17 5.62 6.84 = — 0.3
Lead <0.00280 U | <0.00500 U <0.00280 U <0.00280 U <0.00500 [ U <0.00280 U <0.00500 U <0.00280 U [ <0.00500 [ U 0.015 0.05 -
Magnesium 10.1 10.6 3.98 3.99 3.95 2.75 2.79 9.563 9.82 === — ---
Manganese 0.0549 0.0490 0.142 0.144 0.133 0.0282 0.153 0.238 0.234 0.05
Molybdenum <0.00900 U <0.0500 U <0.00900 U <0.00900 U <0.0500 U <0.00900 U <0.0500 U <0.00900 U <0.0500 U == == -
Nickel” <0.00240 U <0.0100 U 0.00780 J 0.00850 J 0.0127 0.00460 J <0.0100 U <0.00240 U <0.0100 U = = -
Potassium 7.35 6.47 3.22 3.25 2.88 3.31 <1.00 U 4.82 4.56 — — -
Selenium <0.00430 U | <0.0100 U <0.00430 u <0.00430 U <0.0100 U | <0.00430 U <0.0100 U <0.00430 U [ <0.0100 [ U 0.05 0.01
Silver <0.00160 U | <0.00500 U <0.00160 U <0.00160 U <0.00500 [ U <0.00160 U <0.00500 U <0.00160 U | <0.00500 [ U === === -
Sodium 26.2 23.7 MHA 145 14.7 13.1 7.73 10.1 14.4 13.2 — — 100
Thallium® <0.00750 U <0.0100 U <0.00750 U <0.00750 U <0.0100 U <0.00750 U <0.0100 U <0.00750 U <0.0100 U 0.002 = -
Vanadium <0.00150 U <0.0200 U <0.00150 U 0.00170 J <0.0200 U 0.00170 J <0.0200 U <0.00150 U <0.0200 U == — ---
Zinc 0.0119 J <0.0500 U 0.0296 J 0.0365 J <0.0500 U 0.0184 J <0.0500 U 0.013 J <0.0500 [ U 0.05
Mercury by USEPA Method 7470/7471A (mg/L)

Result [ Q [ Result | Q [ Resut | Q [ Result | Q | Result [ Q] Result | Q| Resut [ Q ] Result [ Q [ Result [ Q (mg/L) (mg/L) [ (mg/L)
Mercury® | <0.000150 | U [<0.000200] H | <0.000150 | U | <0.000150 | U | <0.000200 | H | <0.000150 | U | <0.000200 | H | <0.000150 | U |<0.000200] H 0.002 0.00005 [
Notes

Q: Data Qualifier

J:Analyte detected at a level less than the Reporting limit (RL) and greater than or equal to the Method Detection Limit (MDL). Concentrations within this range are estimated
B1: Analyte was detected in the associated Method Blank. Analyte concentration in the sample is greater than 10x the concentration found in the method blank.

HTI: The holding time for this test is immediate. The laboratory measurement, therefore, may not be suitable for compliance purposes.

B: Analyte was detected in the associated Method Blank.

H2: Initial analysis within holding time. Reanalysis for the required dilution or confirmation was past the holding time.

L1: Laboratory Control Sample and/or Laboratory Control Sample Duplicate recovery was above acceptance limits.

M2: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptance limits due to sample matrix interference. See Appendix E for laboratory data packages and laboratory control sample (LCS).

M7: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptable limits. See Appendix E for laboratory data packages.

M8: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptance limits. See Appendix E for laboratory data packages.

H: Sample analysis performed past method-specified holding time.

MHA: Due to high levels of analyte in the sample, the MS/MSD calculation does not provide useful spike recovery information. See Appendix E for laboratory data packages.
Sample result greater than the U.S. EPA Maximum Contaminant Levels (MCLs) for drinking water, where applicable
Sample result greater than the VA DEQ Groundwater Quality Standard, where applicable

U: Undetected

---: Not Applicable / Not Available

# Chromium VI (particulates)

® Nickel (soluble salts)

¢ Thallium (soluble salts)

¢ U.S. Environmental Protection Agency (EPA) Region 111 Maximum Contaminant Level (MCL) in (mg/L)

¢ Virginia DEQ Groundwater Quality Standards 9 VAC 25-280-40, effective February 12, 2004

"Virginia DEQ Groundwater Criteria of the Coastal Plain 9 VAC 25-280-70, effective February 12, 2004. These criteria apply to naturally occurring constituents and enforceable standards were not adopted.

9 Samples collected in June 2009 were analyzed for mercury on 7/16/09
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report

Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

Table 10 - Groundwater Laboratory Analytical Results - Intermediate-Depth Wells

Well I.D.:
MW-BGC-9B MW-BGC-10B MW-BGC-11B MW-BGC-12B MW-BGC-RB03 u.s. EP,_A Maximum VA DEQ Groundwater | VA DEQ Groundwater
Sample I.D.: Contaminant Levels X o © Y
(MCLs)" Quality Standards Quality Criteria
Sample Date: 12/4/2008 6/17/2009 12/4/2008 6/17/2009 12/4/2008 6/17/2009 12/5/2008 6/18/2009 6/16/2009

General Chemistry Parameters (mg/L)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Alkalinity, Total (CaCO3) 148 M8 159 176 175 176 143 76.2 55.2 <10.0 U === == 30-500
Bicarbonate Alkalinity as CaCO3 161 159 179 175 175 143 81.4 55.2 <10.0 U = == -
Bromide <0.500 U <1.00 U <0.500 U <1.00 U <0.500 U <1.00 U <0.500 U <1.00 U <1.00 U === === -
Chloride 36.9 36.2 57.5 56.1 66.8 130 434 34.8 <1.00 U = = 50
Fluoride 0.320 0.310 0.334 0.281 0.384 0.238 0.439 0.460 <0.100 U == 1.4 -
Nitrate as N <0.0500 U <0.100 U <0.0500 U <0.100 U <0.0500 U <0.100 U <0.0500 U <0.100 U <0.100 U 10 5 -
Phosphorus 0.123 0.222 0.176 0.195 0.101 0.212 0.138 0.319 <0.100 U === === ==
Sulfate 11.9 12.1 38.6 55.1 50.0 96.2 117 113 <1.00 U - == 50
Sulfide -—- <1.00 U - - <1.00 - - <1.00 U --- - <1.00 U <1.00 U = == -
Total Dissolved Solids 227 243 312 348 U 372 522 382 285 <10.0 U = — 1,000
Total Organic Carbon 2.87 <1.00 U 4.56 1.32 2.61 1.13 3.02 1.71 <1.00 U 10
Total Organic Halides 0.0286 J - --- <0.0270 U --- 0.0925 - - <0.0270 U - --- --- - - === -
Total Metals by USEPA Method 6010B (mg/L)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q (mg/L) (mg/L) (mg/L)
Aluminum 0.0660 J 0.163 0.0382 J <0.100 U 0.698 0.138 114 <0.100 U <0.100 U
Antimony 0.00550 | B,J| <0.0100 U <0.00380 U <0.0100 U 0.00400 | J,B| <0.0100 <0.00380 U <0.0100 U <0.0100 ] 0.006 == -
Arsenic <0.00450 U <0.0100 U <0.00450 U <0.0100 U <0.00450 U <0.0100 0.00540 J <0.0100 U <0.0100 U 0.01 0.05 —
Barium 0.0198 0.0151 0.00930 J <0.0100 U 0.0385 0.0301 0.0357 0.0150 <0.0100 U 2 1 -
Beryllium <0.00100 U <0.00400 U <0.00100 U | <0.00400 [ U <0.00100 U <0.00400 U <0.00100 U | <0.00400 | U | <0.00400 | U 0.004 — -
Boron 0.0115 Bl 0.109 0.138 0.135 0.120 Bl 0.0691 0.0867 <0.0500 | U | <0.0500 [ U
Cadmium <0.000500 | U <0.00100 U [ <0.000500 | U | <0.00100 [ U [ <0.000500 [ U <0.00100 U | <0.000500 | U <0.0100 U | <0.00100 [ U 0.005 0.0004 -
Calcium 30.6 28.9 40.2 42.2 37.2 61.0 48.0 39.5 <1.00 U = == -
Chromium® <0.00150 U <0.00500 U <0.00150 U | <0.00500 [ U <0.00150 U <0.00500 U 0.00230 J <0.00500 [ U [ <0.00500 | U == 0.05 -
Cobalt <0.00200 [ U <0.0200 U [ <0.00200 | U <0.0200 U | <0.00200 U <0.0200 U <0.0200 U <0.0200 | U | <0.0200 [ U
Copper <0.00350 U <0.0100 U <0.00350 U <0.0100 U <0.00350 U <0.0100 U <0.00350 U <0.0100 U <0.0100 U 1.3 1 ===
Iron 0.272 0.467 0.380 0.375 1.79 4.30 4.69 7.27 <0.0500 U = = 0.3
Lead <0.00280 U <0.00500 U <0.00280 U | <0.00500 [ U <0.00280 U <0.00500 U <0.00280 U | <0.00500 | U | <0.00500 | U 0.015 0.05 -
Magnesium 13.6 129 18.5 193 19.6 22.3 174 17.9 <1.00 U = — -
Manganese 0.102 0.0722 0.0708 0.0729 0.141 0.270 0.201 0.160 <0.0150 | U 0.05
Molybdenum <0.00900 U <0.0500 U <0.00900 U <0.0500 U <0.00900 U <0.0500 U <0.00900 U <0.0500 U <0.0500 U === === -
Nickel” <0.00240 9] <0.0100 U <0.00240 U <0.0100 U <0.00240 U <0.100 U <0.00240 U <0.0100 U <0.0100 U = == -
Potassium 11.6 10.8 15.9 155 16.0 134 7.26 2.14 <1.00 U = == -
Selenium <0.00430 [ U <0.0100 U [ <0.00430 | U <0.0100 U | <0.00430 U <0.0100 U | <0.00430 | U <0.0100 | U | <0.0100 | U 0.05 0.01
Silver <0.00160 U <0.00500 U <0.00160 U <0.0500 U <0.00160 U <0.00500 U <0.00160 U | <0.00500 | U | <0.00500 | U === === ===
Sodium 28.0 27.4 45.2 40.0 56.8 64.8 44.5 16.4 <1.00 U = = 100
Thallium® <0.00750 U <0.0100 U <0.00750 U <0.0100 U <0.00750 U <0.0100 U <0.00750 U <0.0100 U <0.0100 U 0.002 == -
Vanadium <0.00150 U <0.0200 U <0.00150 U <0.0200 U <0.00150 U <0.0200 U 0.00200 J <0.0200 U <0.0200 U = == -
Zinc <0.0100 U <0.0500 U <0.0100 U <0.0500 U 0.0143 J <0.0500 U 0.0172 J 0.0839 <0.0500 | U 0.05
Mercury by USEPA Method 7470/7471A (mg/L)

Result | Q | Result [ Q ] Result | Q | Resut [ Q ] Result | Q | Result [ Q [ Result | Q | Result [ Q | Result [ Q | (mg/L) | (mg/L) [ (mg/L)
Mercury” |7<0.000150 | U | <0.000200 | H | <0.000150 | U | <0.000200 | H | <0.000150 | U | <0.000200 | H | <0.000150 | U | <0.000200 | H |<0.000200] H | 0.002 | 0.00005 [

Notes
Q: Data Qualifier
J:Analyte detected at a level less than the Reporting limit (RL) and greater than or equal to the Method Detection Limit (MDL). Concentrations within this range are estimated
B1: Analyte was detected in the associated Method Blank. Analyte concentration in the sample is greater than 10x the concentration found in the method blank.
HTI: The holding time for this test is immediate. The laboratory measurement, therefore, may not be suitable for compliance purposes.
B: Analyte was detected in the associated Method Blank.
H2: Initial analysis within holding time. Reanalysis for the required dilution or confirmation was past the holding time.
L1: Laboratory Control Sample and/or Laboratory Control Sample Duplicate recovery was above acceptance limits.
M2: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptance limits due to sample matrix interference. See Appendix E for laboratory data packages and laboratory control sample (LCS).
M7: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptable limits. See Appendix E for laboratory data packages.
M8: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptance limits. See Appendix E for laboratory data packages.
H: Sample analysis performed past method-specified holding time.
Sample result greater than the U.S. EPA Maximum Contaminant Levels (MCLs) for drinking water, where applicable
Sample result greater than the VA DEQ Groundwater Quality Standard, where applicable
U: Undetected
---: Not Applicable / Not Available
 Chromium VI (particulates)
" Nickel (soluble salts)
¢ Thallium (soluble salts)
¢ U.S. Environmental Protection Agency (EPA) Region 111 Maximum Contaminant Level (MCL) in (mg/L)
¢ Virginia DEQ Groundwater Quality Standards 9 VAC 25-280-40, effective February 12, 2004
"Virginia DEQ Groundwater Criteria of the Coastal Plain 9 VAC 25-280-70, effective February 12, 2004. These criteria apply to naturally occurring constituents and enforceable standards were not adopted.
9Samples collected in June 2009 were analyzed for mercury on 7/16/09
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Prepared By/Date: DD 7/14/09
Checked By/Date: JES 7/16/09
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report December 2009
Battlefield Golf Club - Chesapeake, VA
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Table 11 - Ash Fill TCLP Analytical Results

Field Sample ID: ASH-BCG-TP1 ASH-BCG-TP2 | ASH-BCG-TP3
Sample Location: TP1 TP2 TP3 TCLP Regulatory Limits (mg/L) and
Sample Date: 12/10/2008 12/10/2008 12/10/2008 Hazard Classification®
Matrix Ash Ash Ash
Waste Characterization Parameters
pH | 10.7 | 8.3 | 9.4 | NA
TCLP Metals by US EPA Method 6000/7000 series (mg/L)
Analyte Result Q Result (@) Result Q
Arsenic <0.050 <0.050 ] <0.050 5.0
Barium 0.243 0.342 0.825 100
Cadmium <0.005 0.006 J <0.005 1.0
Chromium 0.071 0.023 J 0.043 J 5.0
Lead <0.028 <0.028 U 0.032 J 5.0
Selenium 0.106 0.158 0.140 1.0
Silver <0.016 <0.016 U <0.016 5.0
Mercury <0.0015 <0.0015 U <0.0015 0.2
Prepared By/Date: DSD 1/29/09
Checked By/Date: JES 2/2/09
Notes:

' EPA Toxicity Characteristic Leachate Procedure (TCLP) regulatory limits, and EPA hazardous waste classification. Values, unless
otherwise noted, are in mg/L

J: Analyte detected at a level less than the Reporting Limit (RL) and greater then or equal to the Method Detection Limit (MDL).
Concentrations with in this range are estimated.

mg/L: milligrams per Liter

lof1l
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report December 2009
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Table - 12 Summary of Particle Identification Analyses for Ash and Kiln Dust Samples

Ash Sample 1.D.
Analytical Method ASH-BGC-TP-1 | ASH-BGC-TP-2| ASH-BGC-TP-3 Explanation
Stereomicroscopy
I | A Polarized light microscopy shows more minerals (i.e. calcite) in TP-1 than in the ash
Polarized Light Microscopy (PLM) standard, fewer in TP-2 and an absence of similar crystals in TP-3).
Scanning Electron Microscope (SEM) TP-2 and TP-3 were observed to have elevated calcium levels in the SEM/EDX
- - A | | analysis, relative to the ash standard. Calcium content in TP-1 appeared consistent
Energy Dispersive X-Ray (EDX) with the ash standard (no apparent addition of calcium from kiln dust).
The XRD analysis detected calcite in each of the amended ash samples, as well as the
X-Ray Diffraction (XRD) | | | ash standard and kiln dust standard. Relative amounts of calcite are not able to be
determined.

Copper Oxide (CuO) was selected by the laboratory as a fingerprint for determining
the presence of kiln dust in the amended ash samples, as it was present in the kiln
dust but notably absent from the ash standard. Utilizing CuO as an indicator for the
presence of kiln dust, it's absence from TP-2 and TP-3 suggests the absence of kiln
X-Ray Fluorescence (XRF) P | | dust from these ash fills samples. However, XRF identified Calcium Oxide (CaO) as
the primary component of the kiln dust standard and, although CaO is also present in
the ash standard, it appears at elevated levels in ash fill samples TP-2 and TP-3. This
data appears to be contradictory and the absence of kiln dust from ash fill samples TP
2 and TP-3 based solely on the absence of CuO is considered inconclusive.

Prepared By/Date: DD 2/4/09

Notes: Checked By/Date: GBG 2/26/09
P: Evidence of Kiln Dust present in sample
A: Evidence of Kiln dust absent from sample
I: Inconclusive

Conclusions:

Calcium was determined to be a substantial component of the ash standard (approximately 2.37% as CaO by weight, primarily in the form of calcite). Calcium was determined to be a
major component in the kiln dust standard (approximately 90.1% as CaO by weight, primarily as lime and other calcium minerals). The addition of kiln dust to fly ash at a ratio of 1:49
(or approximately 2%) would be expected to increase the proportion of CaO by weight in an amended ash sample by approximately 1.8% (or from 2.37% as CaO by weight to
approximately 4.2% as CaO by weight). This subtle increase in calcium content was reportedly difficult to perceive or quantify due to the substantial calcium content present in the fly
ash standard. The laboratory expected to find lime or other calcium minerals present in the amended ash, in addition to an increase in the overall calcium content (therefore, CuO was
utilized as indicated above). However, the exposure of ash fill to weathering since placement of the ash from 2001 to 2004 may have reduced the presence of lime and other calcium
minerals (that were generally absent, but were expected to be present if amending agent similar to the kiln dust standard were added at the prescribed ratio).

The results from this analysis are generally inconclusive, although ash fill sample ASH-BGC-TP-1 showed stronger evidence of kiln dust content than ash fill samples TP-2 and TP-3.
Comparison of a freshly prepared amended ash sample may be useful to further calibrate these results.
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report
Battlefield Golf Club - Chesapeake, VA
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Table 13 - Soil Cover Thickness and Hand Auger Data Summary

Notes:

in
bgs

inches

below ground surface

Hand Estimated Hand Auger | Approximate

Auger Location Depth to Ash Cover Description
1.D. Lat Long (in, bgs)
Ad 36.69378 76.18233 20 Red-brown, clayey SILT with fine sand, mottled light gray and orange after 6"
B3 36.69292 76.18247 22 Brown, fine sandy SILT
B5 36.69328 76.18064 20 Gray and orange, mottled, silty CLAY, trace gravel to very fine clayey SAND with gravel, no gravel below 12"
B6 36.69333 76.17964 20 Gray-brown to orange, mottled, clayey SILT with sand to very fine silty SAND
B7 36.69322 76.17886 26 Red-brown clayey SILT, to red-gray silty CLAY and fine SAND with clay
C2 36.69203 76.18378 24 Red to brown and red to gray, very fine clayey SAND, trace gravel
C5 36.69200 76.18047 7 Gray, fine silty SAND, trace clay
C7 36.69247 76.17864 17 Red-brown fine sandy SILT, trace clay and wood fragments to light gray very fine silty SAND
D10 36.68797 76.17517 28 Gray and orange, mottled silty CLAY with fine sand to clayey SILT with fine sand
D2 36.69139 76.18397 23 Brown to dark gray, fine silty SAND, trace gavel
D3 36.69156 76.18297 4 Red-brown, fine sandy SILT
D5 36.69111 76.18056 20 Red-brown, clayey SILT with very fine sand, contains wood fragments
D8 36.69161 76.17786 23 Gray, silty fine SAND, trace clay and gravel, no clay below 6"
E2 36.69042 76.18436 24 Red-brown very fine silty SAND, trace clay
E3 36.69078 76.18311 20 Red-brown, very fine silty SAND to silty CLAY with fine sand
E4 36.69100 76.18183 17 Yellow, red-brown, and orange, very fine silty SANDs and CLAY's
E5 36.69028 76.18081 30 Gray and orange, mottled, clayey SILT to silty CLAY, trace gravel
E8 36.69103 76.17792 23 Red-brown to gray and orange mottled, clayey SILT with fine sand
F1 36.69019 76.18475 29 Medium to dark gray SILT, and very fine SAND
F2 36.69008 76.18344 16 Red-brown, clayey silty SAND, with pea gravel to silty sandy CLAY
F4 36.69003 76.18214 24 Red-brown to brown, fine silty SAND to clayey SAND, trace gravel
G1 36.68931 76.18417 24 Red-brown to light gray, very fine SAND, trace gravel and wood fragments
G3 36.68900 76.18275 23 Brown, clayey SILT with fine sand
G6 36.68894 76.18003 11 Gray to orange, mottled, clayey SILT with fine sand
G7 36.68894 76.17842 16 Red-brown to gray and orange modddled, clayey SILT
H2 36.68864 76.18433 66 Brown to orangish brown, fine clayey and silty SANDs
H4 36.68844 76.18156 33 Brown, clayey SILT, trace brick
H6 36.68789 76.17989 20 Brown, clayey SILT with fine sand, trace wood fragments
H7 36.68789 76.18053 13 Red-brown to gray and orange mottled, clayey SILT with fine sand
H9 36.68803 76.17608 22 Red-brown to gray and orange mottled, very fine clayey SAND with silt to clayey SILT with fine sand
H13 36.68797 76.17344 14 Red-brown to gray and orange mottled, clayey SILT with fine sand, to SILT
111 36.68767 76.17494 21 Red-brown to gray and orange mottled, very fine clayey SAND with silt
112 36.68711 76.17381 35 Red-brown to gray and orange mottled, fine clayey SAND

Average Thickness (inches) 22 Prepared By/Date: DD 1/6/09
Minimum Thickness (inches): 4 Checked By/Date: JES 2/2/09
Maximum Thickness (inches): 66

lofl
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report
Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

Table 14 - Surface Water pH Measurements

SE;::Z‘;:?O\;VI""E” 3/11/2009 | 5/27/2009 | 6/18/2009 | 7/15/2009 @e"aesrjfeerfe: .
SG-BGC-9 6.3 8.8 7.6 8.2 7.7
SG-BGC-10 6.8 8.9 71 8.1 7.7
SG-BGC-11 55 5.1 5.0 42 4.9
SG-BGC-12 45 34 34 32 36
SG-BGC-13 56 33 51 - 47
SW-22 41 43 38 - 41

Prepared By/Date: JMB 11/2/09
Checked By/Date: GBG 11/2/09
Notes:
pH measurements were collected in the field using a Hobiba pH pen
or HANNA pH meter.
-- Data not collected on this date.

lofl
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report
Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

December 2009

Table 15 - Ash Fill Laboratory Analytical Results

Sample I.D.: SB-BGC-12 (1.75-2.75)
SB-BGC-10 (1.8-5) [SB-BGC-11 (1.9-4)
Sample Location: BB-BGC-12 (1.75-2.75] SB-BGC-DUP 01 Average Ash Fill
Sample Interval: 1.8-5' 1.9-4' 1.75-2.75' 1.75-2.75' Result
Sample Date: 6/8/2009 6/8/2009 6/8/2009 6/8/2009

General Chemistry Parameters (mg/kg)

Result Q Result Q Result Q Result Q mag/kg
Chloride <10.0 U 348 <10.0 U <10.0 U 91
Fluoride 5.11 9.46 5.01 5.15 6.18
Phosphorus 105 M7, M8 112 93.0 388 175
Sulfate 652 718 775 975 780
Sulfide <100 U <100 U 425 <100 U 144
Bromide <10.0 U <10.0 U <10.0 U <10.0 U <10.0
Nitrate as N 1.54 5.81 <1.00 U 2.46 3.27
pH_(pH units) 6.80 8.50 8.60 7.90 7.95
Temperature of pH determination (Deg C) 22.7 22.7 22.7 22.7 NA
Total Metals by USEPA Method 6010B (mg/kg)

Result Q Result Q Result Q Result Q mag/kg
Aluminum 6,790 10,900 [ MHA| 12,300 12,300 10,573
Antimony (metallic) <9.94 U <10.1 U <9.63 U <9.60 U <10
Arsenic 13.6 74.6 M1 51.9 30.7 42.7
Barium 67.8 441 M1 378 248 284
Beryllium <0.994 U 3.05 2.62 2.19 2.62
Boron <9.94 U 115 11.2 12.7 11.8
Cadmium (water) <0.994 U <1.01 U <0.963 U <0.960 U <0.9
Calcium 1,930 9,290 MHA 6,370 4,500 5,523
Chromium (total) 16.2 23.0 21.7 25.3 21.6
Cobalt 1.35 9.56 8.29 8.06 6.82
Copper 7.53 35.9 M1 20.2 235 24.0
Iron 3,770 13,200 [ MHA| 12,300 9,530 9,700
Lead 16.0 17.2 134 16.4 15.8
Magnesium 445 1,050 M1 1,050 969 879
Manganese (water) 26.7 56.6 50.1 50.2 45.9
Molybdenum <2.98 U 6.26 <2.89 U <2.88 U 6.26
Nickel (soluble salts) 3.50 17.2 15.8 15.1 12.9
Potassium 515 1,640 M1 1,370 1,520 1,261
Selenium <1.99 U 8.86 8.28 6.37 7.84
Silver <0.994 U <1.01 U <0.963 U <0.960 8] <0.9
Sodium <199 U 621 M1 361 287 423
Thallium (soluble salts) <1.99 U <2.02 [M2,U <1.93 U <1.92 ] <1.9
Vanadium (metallic) 13.8 48.2 39.7 36.8 34.6
Zinc (metallic) 14.3 24.1 20.3 22.9 20.4
Mercury by USEPA Method 7470/7471A (mg/kg)

Result Q Result Q Result Q Result Q mg/kg
Mercury 0.221 0.218 0.188 0.164 0.198

Prepared By/Date: DSD 7/2/2009

Notes: Checked By/Date: JES 7/15/09

Q: Data Qualifier

B: Analyte was detected in the associated Method Blank.
M1: The Matrix Spike (MS) and/or MS Duplicate (MSD) were above the acceptance limits due to sample matrix interference (see Lab Data Package)
M7: The Matrix Spike (MS) and/or MS Duplicate (MSD) were below the acceptable limits (see Lab Data Package)
M8: The MS and/or MSD were below the acceptance limits (see Lab Data Package)
MHA: Due to high levels of analyte in the sample, the MS/MSD calculation does not provide useful spike recovery information (see Lab Data package)

laboratory data packages

U: Undetected

--: Data not available

mg/kg: milligrams per kilograms

lofl
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report

Battlefield Golf Club - Chesapeake, VA
MACTEC Project 3552-09-1263

December 2009

Table 16 - Soil Laboratory Analytical Results - Potential Peroxide Acidity (PPA)

Potential Peroxide Acidity

Sample Location/Sample I.D. Sample Interval: Sample Date: (Tons CaCO,/1000 Tons Material)
HA-BGC-SG9 8-14 inches bgs 6/11/2009 2.04
HA-BGC-SG10 6-12 inches bgs 6/11/2009 14.70
HA-BGC-SG11 10-16 inches bgs 6/11/2009 11.16
HA-BGC-5G12 16-22 inches bgs 6/11/2009 18.52
HA-BGC-5G13 10-16 inches bgs 6/11/2009 7.66

HA-BGC-SW22 12-18 inches bgs 6/11/2009 11.14
HA-BGC-SW22 1 A BGC-DUP-01 12-18 inches bgs 6/11/2009 7.94

SB-BGC-4 (0-4) 0-4 ft bgs 6/19/2009 Neutral pH
SB-BGC-4 (0-4) SB-BGC-Dup02 0-4 ft bgs 6/19/2009 Neutral pH
SB-BGC-5 (2-4) 2-4 ft bgs 6/19/2009 9.02
SB-BGC-6 (0-3) 0-3 ft bgs 6/19/2009 9.11
SB-BGC-6 (4-8) 4-8 ft bgs 6/19/2009 18.14
MW-BGC-13 (0-2) 0-2 ft bgs 6/19/2009 1.64
MW-BGC-13 (10-12) 10-12 ft bgs 6/19/2009 16.55
MW-BGC-14 (0-2) 0-2 ft bgs 6/19/2009 4.19
MW-BGC-14 (13-15) 13-15 ft bgs 6/19/2009 10.99

MW-BGC-15 (0-2) 0-2 ft bgs 6/19/2009 20.20
MW-BGC-15 (0-2) T BGc-buPoL 0-2 ft bgs 6/19/2009 22.60
MW-BGC-15 (8-10) 8-10 ft bgs 6/19/2009 14.64

Note:

Potential Peroxide Acidity (PPA) results are expressed in tons of CaCO; per 1,000 tons of material.

Prepared By/Date: JES 7/16/09
Checked By/Date: JMB 7/17/09

PPA results for soil greater than 5 tons CaCO,/1,000 tons material are considered acid sulfate material (soil that may produce acidic
runoff when exposed to weathering) . (Virginia Tech Lab, 7/8/2009)

ft: feet

bgs: below ground surface

lof1l
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report December 2009
Battlefield Golf Club - Chesapeake, VA

MACTEC Project 3552-09-1263 . . .
roject Table 17 - Soil Stockpile and Road Bed Laboratory Analytical Results

Sample Location: SP-BGC-03 HA-BGC-RB-3
SP-BGC-01 SP-BGC-02 SP-BGC-04 HA-BGC-RB-1 | HA-BGC-RB-2 HA-BGC-RB-4
Samp|e 1.D.: SP-BGC-03 SP-BGC-DUPO1 HA-BGC-RB-3 |HA-BGC-RB-DUP Average Ash
Sample Interval: - - - - - 0-6 inches 0-6 inches 0-6 inches 0-6 inches 0-6 inches Fill Result
Sample Date: 5/28/2009 5/28/2009 5/28/2009 5/28/2009 5/28/2009 5/28/2009 5/28/2009 5/28/2009 5/28/2009 5/28/2009

General Chemistry Parameters (mg/kg)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q mg/kg
Chloride <10.0 U 14.8 10.1 <10.0 U <10.0 U <10.0 U 14.3 <10.0 U 12.2 <10.0 U 91
Fluoride <1.00 U <1.00 U <1.00 U <1.00 U <1.00 U 1.20 <1.00 U <1.00 U <1.00 <1.00 U 6.18
Phosphorus 26.5 B 157 B, B1 82.5 B 90.5 B 68.5 B 385 B1, B 304 B1, B 149 B1, B 149 B1,B| 60.7 B 175
Sulfate 134 87.3 79.0 84.7 62.1 75.9 50.7 785 171 104 780
Sulfide <20.0 U <20.0 U <20.0 U <20.0 U <20.0 U <20.0 U <20.0 U <20.0 U <20.0 U <20.0 U 144
Bromide <10.0 U <10.0 u <10.0 U <10.0 U <10.0 U <10.0 U <10.0 U <10.0 U <10.0 u <10.0 U <10.0
Nitrate as N 3.80 5.60 5.70 3.60 <1.00 U 4.00 4.40 1.60 1.50 3.20 3.27
pH (pH units) 4.50 HTI 5.00 HTI 4.80 HTI 5.30 HTI 5.40 HTI 5.30 HTI 5.20 HTI 5.30 HTI 5.40 HTI 5.40 HTI 7.95
Temperature of pH determination (Deg C) 23.6 HTI 23.6 HTI 23.6 HTI 23.6 HTI 23.6 HTI 23.6 HTI 23.6 HTI 23.6 HTI 23.6 HTI 23.6 HTI NA
Total Metals by USEPA Method 6010B (mg/kg)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q mg/kg
Aluminum 25,900 | MHA| 16,800 17,200 14,200 9,070 12,800 121,100 21,900 25,400 10,200 10,573
Antimony (metallic) <9.65 U <10.0 U <9.94 U <10.0 U <9.96 U <10.0 U <9.92 U <9.94 U <9.90 U <9.98 U <10
Arsenic 3.30 <1.00 U <0.994 U <1.00 U <0.996 U 7.37 4.07 6.12 6.24 1.46 42.7
Barium 58.1 62.8 45.7 37.9 47.8 48.2 39.0 78.5 78.4 38.0 284
Beryllium <0.965 U <1.00 U <0.994 U <1.00 U <0.996 U <1.00 U <0.992 U <0.994 U <0.990 U <0.998 U 2.62
Boron <9.65 U <10.0 U <9.94 U <10.0 U <9.96 U <10.0 U <9.92 U <9.94 U <9.90 U <9.98 U 11.8
Cadmium (water) <0.965 U <1.00 U <0.994 U <1.00 U <0.996 U <1.00 U <0.992 U <0.994 U <0.990 u <0.998 U <0.9
Calcium 236 923 207 338 588 549 559 442 478 644 5,523
Chromium (total) 24.1 19.4 16.8 13.8 9.58 17.4 15.0 24.3 26.9 11.7 21.6
Cobalt 1.66 2.31 141 <0.100 U 0.996 2.11 1.49 1.51 2.20 <0.998 U 6.82
Copper <1.93 U 3.15 <1.99 U <0.200 U 8.57 4.68 3.06 3.44 3.70 <2.00 U 24.0
Iron 11,900 |[MHA| 6,340 4,030 3,260 5,630 4,640 5,050 35,800 26,700 6,710 9,700
Lead 12.7 14.3 8.82 8.53 48.0 12.2 9.27 15.3 12.6 8.92 15.8
Magnesium 907 M1 882 712 568 483 666 696 1,110 1,200 520 879
Manganese (water) 22.5 32.1 23.0 18.4 39.5 24.2 41.2 23.5 25.7 19.6 45.9
Molybdenum <2.90 U <3.01 U <2.98 U <3.00 U <2.99 U <3.01 U <2.98 U <2.98 U <2.97 U <2.99 U 6.26
Nickel (soluble salts) 4.25 6.00 5.13 4.28 3.19 5.58 4.37 6.54 7.60 2.28 12.9
Potassium 703 M1 634 638 344 287 603 641 483 661 306 1,261
Selenium <1.93 U <2.01 U <1.99 U <2.00 U 2.05 <2.01 U <1.98 U 3.79 3.15 <2.00 U 7.84
Silver <0.965 U <1.00 U <0.994 U <1.00 U <0.996 U <1.00 U <0.992 U <0.994 U <0.990 u <0.998 u <0.9
Sodium 361 346 300 215 <199 U <201 U <198 U 291 330 <200 u 423
Thallium (soluble salts) <1.93 U <2.01 U <1.99 U <2.00 U <1.99 U <2.01 ) <1.98 U <1.99 U <1.98 U <2.00 U <1.9
Vanadium (metallic) 42.6 23.9 23.5 17.0 13.2 18.1 16.8 47.3 50.1 17.2 34.6
Zinc (metallic) <9.65 U 22.5 <9.94 U <10.0 U 63.5 12.7 15.1 <9.94 U <9.90 U <9.98 U 20.4
Mercury by USEPA Method 7470/7471A (mg/Kg)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q mg/kg
Mercury (elemental) <0.0982 | U | <00993 | U | <0.0998 | U | <0.09090 | U | <0.09092 | U | <0.0998 | U | <0.0980 | U | <0.0068 | U <0.101 U | <0.0066 [ U 0.198

Prepared By/Date: JMB 12/15/09
Notes: Checked By/Date: DSD 12/15/09
mg/kg: milligrams per kilograms
Q: Data Qualifier
B: Analyte was detected in the associated Method Blank.
B1: Analyte was detected in the associated method blank. Analyte concentration in the sample is greater than 10x the concentration found in the method blank (see Lab Data Package)
HTI: Holding time for this test is immediate. The laboratory measurement, therefore, may not be suitable for compliance purposes
MZ1: The Matrix Spike (MS) and/or MS Duplicate (MSD) were above the acceptance limits due to sample matrix interference (see Lab Data Package)
MHA: Due to high levels of analyte in the sample, the MS/MSD calculation does not provide useful spike recovery information (see Lab Data package)
U: Undetected
NA: Not Applicable

Constituent result is less than the average corresponding ash fill result
lofl
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Post-Construction Ash Fill, Soil Cover and Groundwater Evaluation Report
Battlefield Golf Club - Chesapeake, VA

MACTEC Project 3552-09-1263

Table 18 - Pond Sediment Laboratory Analytical Results

Sample Localion:| g g 5Go-1 | PS-BGC-SG9-2 | PS-BGC-SG10-1| PS-BGC-5G10-2| PS-BGC-SG11-1|PS-BGC-SG11-2| PS-BGC-SG12-1 PS-BGC- 56122
Samp|e 1.D.: PS-BGC-SG12-2 |PS-BGC-DUP-01 Avel"age Ash
Sample Depth Below Pond Surface: 15' 8 15' 10' 5' 7 7 10' 10' Fill Result'
Sample Date: 6/3/2009 6/3/2009 6/3/2009 6/3/2009 6/3/2009 6/3/2009 6/3/2009 6/3/2009 6/3/2009

General Chemistry Parameters (mg/kg)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q mg/kg
Chloride 17.4 12.1 161 23.6 120 325 143 154 144 91
Fluoride 4.78 1.57 1.40 1.43 1.80 2.70 <1.00 U,M§ 260 2.50 6.18
Phosphorus 145 130 161 84.4 201 300 122 136 141 175
Sulfate 93.8 <10.0 U 78.4 33.7 <10.0 U <10.0 U 1,020 12.2 91.8 R3 780
Sulfide <100 U <100 U 190 <100 U 130 565 <100 U <100 U 130 144
Bromide <10.0 U <10.0 U <10.0 U <10.1 U <10.0 U <10.0 U <10.0 U <10.0 U <10.0 U <10.0
Nitrate as N <1.00 U <1.00 U <1.00 U <1.00 U <1.00 U <1.00 U <1.00 U <1.0 U <1.00 U 3.27
pH (pH units) 6.70 HTI 6.60 HTI 6.80 HTI 6.90 HTI 6.80 HTI 6.60 HTI 6.30 HTI 6.60 HTI 6.70 HTI 7.95
Temperature of pH determination (Deg C) 23.4 HTI 23.4 HTI 23.4 HTI 23.4 HTI 23.4 HTI 23.4 HTI 23.4 HTI 23.4 HTI 23.4 HTI NA
Total Metals by USEPA Method 6010B (mg/kg)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q mg/kg
Aluminum 7,920 5,680 8,030 5,440 8,800 10,700 10,300 11,600 16,500 10,573
Antimony (metallic) <9.71 U <10.1 U <10.1 U <9.90 U <9.78 U <9.82 U <9.63 U <9.54 U <9.80 U <10
Arsenic 2.87 2.24 3.56 1.52 6.91 9.63 7.28 6.15 8.25 42.7
Barium 42.6 271.7 42.2 37.7 29.1 44.0 33.2 34.2 47.6 284
Beryllium <0.971 U <1.01 U <1.01 U <0.990 U <0.978 U <0.982 U <0.963 U <0.954 U <0.980 U 2.62
Boron <9.71 U <10.1 U <10.1 U <9.90 U <9.78 U <9.82 U <9.63 U <9.54 U <9.80 U 11.8
Cadmium (water) <0.971 U <1.01 U <1.01 U <0.990 U <0.978 ) <0.982 U <0.963 U <0.954 U <0.980 U <0.9
Calcium 752 568 806 689 531 641 371 424 513 5,523
Chromium (total) 13.1 8.59 115 9.27 11.0 13.0 13.3 13.6 18.3 21.6
Cobalt 1.32 <1.01 U 1.45 <0.990 U 1.96 2.36 1.39 2.19 2.86 6.82
Copper 2.47 <2.02 U 3.78 <1.98 U 4.54 4.68 2.70 3.05 3.69 24.0
Iron 6,810 6,630 7,260 5,370 13,300 17,200 28,500 16,500 18,600 9,700
Lead 10.5 16.5 7.27 9.85 11.0 8.58 7.53 8.22 15.5 15.8
Magnesium 670 431 554 510 477 588 613 568 826 879
Manganese (water) 37.5 271.7 19.4 30.8 17.0 22.2 19.3 18.3 25.5 45.9
Molybdenum <2.91 U <3.02 U <3.03 U <2.97 U <2.94 U <2.95 U <2.89 U <2.86 U <2.94 U 6.26
Nickel (soluble salts) 5.22 2.90 4.42 3.50 4.36 5.30 4.22 5.38 6.80 12.9
Potassium 383 239 403 258 379 479 481 457 903 1,261
Selenium <1.94 U <2.02 U <2.02 U <1.98 U <1.96 U <1.96 U 2.92 <1.91 U <1.96 U 7.84
Silver <0.971 U <1.01 U <1.01 U <0.990 U <0.978 U <0.982 U <0.963 U <0.954 U <0.980 U <0.9
Sodium <194 U <202 U 426 <198 U 353 432 425 313 307 423
Thallium (soluble salts) <1.94 U <2.02 U <2.02 U <1.98 U <1.96 U <1.96 U <1.93 U <191 U <1.96 U <19
Vanadium (metallic) 14.6 10.3 14.4 10.1 13.8 16.4 17.8 18.0 24.6 34.6
Zinc (metallic) 12.8 10.1 15.6 12.6 19.2 18.2 13.2 18.7 21.8 20.4
Mercury by USEPA Method 7470/7471A (mg/kg)

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q mg/kg
Mercury (elemental) <0.100 U | <0090 [ U | <0.0979 | U | <0.0960 | U | <0.0960 [ U | <0.0979 | U | <0.0995 | U | <0.0985 | U | <0.0982 | U 0.198

Notes:
mg/kg: milligrams per kilograms
Q: Data Qualifier
HTI: Holding time for this test is immediate. The laboratory measurement, therefore, may not be suitable for compliance purposes
M8: The MS and/or MSD were below the acceptance limits (see Lab Data Package)
U: Undetected
R3: The relative percent difference (RPD) exceeded the acceptance limit due to sample matrix effects (see Lab Data Package)
--: Data not available
! The Average Ash Fill Results and Highest Ash Fill Results are from Appendix E Table 1
NA: Not Applicable
Constituent result is less than the average corresponding ash fill result
lofl
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LEGEND:

NOTE: Approximate locations projected along line of section
A-A’ of soil boring (SB-1), test pit (TP1), hand auger borings
(C2, D2, E2 & G3) and monitoring wells (MW6A, MW6B, MW7A,
MW7B, MWBA & MWS8B) as indicated on Figure 2 are included

APPROXIMATE HORIZONTAL SCALE (FROM A TO A')
SURFACE FEATURES WERE PROJECTED FROM ACTUAL
LOCATIONS TO THE LINE OF SECTION A-A' INDICATED ON
FIGURE 3 AND ARE NOT TO SCALE

FILL

1
1

SOIL COVER (FILL MATERIAL), DESCRIBED AS:
gray-brown sandy silty clay and clayey silt.
contains organic material, generally stiff.

7 ASHFILL, DESCRIBED AS:

gray-black silty very fine-grain sand or sandy silt, generally firm
to semi-consolidated.

for reference. POSSIBLE COLUMBIA GROUP (OH/ML), DESCRIBED AS:
dark brown to grayish brown or black clayey silt
STRATUM A with sand (OH/ML), organic rich, generally firm.

% This cross-section is a conceptual interpretation of general POSSIBLE COLUMBIA GROUP (SP), DESCRIBED AS:
stratigraphic features at the site. A topographic survey was not gray to light gray and yellow fine to coarse sand (SP) with
performed. Surface features were extrapolated between known interlayered soft gray clay (CH), loose to dense.
ground surface elevations at monitoring wells and staff gauge
bottom elevations. Pond depths were gauged at approximately STRATUM B N POSSIBLE YORKTOWN FORMATION (SC/CL), DESCRIBED AS:
10 foot intervals (depth indicated is the deepest measurement " light to dark greenish gray fine sand (SC) and clay
below the pond surface). with trace silt (CL), generally loose.

Des. by | J.M.B.
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FIGURE 4 }/?/ M A( | I E (| Cioncene o oINS N b by MR 1001 SOUTH CENTERVILLE TURNPIKE
CONCEPTUAL CROSS SECTION A-A' ASHBURN, VA 20147 Chk. by | G.B.G. CHESAPEAKE, VA.

3552-09-1263 DECEMBER 2009 Scale: As shown

50353




24" COVER

(NOT TO SCALE)
o

VERTICAL PROFILE EXAGGERATED

" COVER

/— 30" COVER

AP NIV N
SCICL \\\\\\\

\
NCONCONCON NN N

SURFACE

NOTE: Approximate locations projected along line of section
B-B’ of soil boring (SB3), test pit (TP3), hand auger borings (E2,
E3, F4 and E5) and monitoring wells (MW7A, MW7B, MW12A &
MW12B) as indicated on Figure 2 are included for reference.

1600

APPROXIMATE HORIZONTAL SCALE (FROM B TO B')
SURFACE FEATURES WERE PROJECTED FROM ACTUAL
LOCATIONS TO THE LINE OF SECTION B-B' INDICATED ON
FIGURE 3 AND ARE NOT TO SCALE

STRATUMA <

0 400

LEGEND:

SOIL COVER (FILL MATERIAL), DESCRIBED AS:
gray-brown sandy silty clay and clayey silt.
contains organic material, generally stiff.

ASH FILL, DESCRIBED AS:
gray-black silty very fine-grain sand or sandy silt, generally firm
to semi-consolidated.

POSSIBLE COLUMBIA GROUP (OH/ML), DESCRIBED AS:
dark brown to grayish brown or black clayey silt
with sand (OH/ML), organic rich, generally firm.

* This cross-section is a conceptual interpretation of general \_ POSSIBLE COLUMBIA GROUP (SP), DESCRIBED AS:
stratigraphic features at the site. A topographic survey was not gray to light gray and yellow fine to coarse sand (SP) with
performed. Surface features were extrapolated between known interlayered soft gray clay (CH), loose to dense.
ground surface elevations at monitoring wells and staff gauge
bottom elevations. Pond depths were gauged at approximately STRATUM B I?OSSIBLE YORKTQWN FOI_?MATION (SC/CL), DESCRIBED AS:
10 foot intervals (depth indicated is the deepest measurement ' light to dark greenish gray fine sand (SC) and clay
below the pond surface). with trace silt (CL), generally loose.
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NOTE: SOIL EXHIBITING PPA RESULTS OF GREATER THAN 5 TONS
CaCO0,/1,000 TONS MATERIAL ARE CONSIDERED ACID SULFATE MATERIAL
(VIRGINA TECH LAB, 7/8/2009).
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APPENDIX A
FIELD SAMPLING FORMS
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MiJ-vis. o

Low Flow

ell Purgeand Sampling Field Sheet

Z/MACTEC

Project Number: Well Number: Sheet of
53520550 | 1S s/ =
Sampler Name: @4 V== Well Location Description:
Date: S Bz Weather Conditions: &= 2y e/
Vard ’
Sample Tubing Type: Teflon Teflon Lined  Other: Laboratory Parameters:
Analyzer Type: A4 Q2
Analyzer ID No.: 7573 ~csr )
Pump Type: Sub. Cent.  Perist Other: 7% M
Pump ID No.:
Bailer Type: Teflon S8 Other:
Total Well Depth (FT) : R TS Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- & 732 in 0.0408
Water Column (FT) =2/ /3 ig-
Gal/Ft of Casing x 2, /2 3, 4 in 0.6524
Casing Volume (Gal) = 3B 55 6 in 1.4680
No.of Volumes )X I > 8in 2.6097
Purge Volume (Gal) = T 10 in 4.0776
12 in 5.8718

Time On!’ump://}%

Bailer Vol. (gal):

Bailer: ;@4\/

Flow Rate (gpm): Required Pulls: ~ ——
Pump Time (min): Vol. Purged(gal): —
Vol. Purged (gals): Other:
Sampling Parameters + + + + + + +
Water
) Volume Water Turbidity] Temp Cond. ORP DO Flow Remarks
TMe | pischarged| Level N e | PP Y | @y | e | Rete
(gal) (if BTOC) (mL/m)
2 </ .43 (592 | J47 S |25 T2 2T | —
/ — 327 | 7% g3 (2377 & 7.5
s — {757 /77 |lz72|030 | 720 (T35
iz — {azw | /77 g7 |53 7 |[F4
/5 — &7 |77 | ze7 1235 | 5 |97
2 - 237 175 16,32 D35 | 5 /5
AS — dzx /2.9 860 |25 | = 5 |7 S
xZ — Fe3 /7% 6.3 033 | =5 |77
25~ — 3 /7y 657 P3gr =y |7 77

Notes:

Checked byﬁ Date:

50362



4MACTEC

Low FIow<YIVeII Pur@ and Sampling Field Sheet

Project Number:

60D - 09- 1000

Well Number: Sheet _{ of _/
hio— -/

Sampler Name: 3 Well Location Description: j/,IJ T/ T Boy
Date:  ///17/p% Weather Conditions: OyR7cast °, &d%
—
Sample Tubing Type: Teflon; Teflon Lined  Other: Laboratory Parameters:
Analyzer Type: (he D) A
Analyzer ID No.: MOy~ od /V

Pump Type: Sub.
Pump ID No.:

Cent.  Perist.  Other: /, (/I/QY

Bailer Type: Teflon SS  Other:

Total Well Depth (FT): ¢ o0 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- +. o 1in 0.0408
Water Column (FT) = ;7. 9(, <0.1631>

Gal/Ft of Casing x 0, (>3 { 4in 0.6524
Casing Volume (Gal) = 7.93 6 in 1.4680
No.of Volumes min.(3)x J o 8 in 2.6097
Purge Volume (Gal) =m 10 in 4.0776

12 in 5.8718

Pump:
Time On:

Jii

Bailer Vol. (gal):

Flow Rate (gpm):

Required Pulls:

Pump Time (min):

Vol. Purged(gal):

Bailer: //,,z,&/

~—

Vol. Purged (gals): = Other: -
Sampling Parameters + * * * + + +
Water Water Fl
Time Volume | 07 [Turbidityl Temp | . | Cond. | ORP | DO R:t"; Remarks
Diif;.r)ged iteTocy| NTU | ©) | P €| V) | may | B
/305 - HOH 5200 /0.7 1531 [2.973] 755 1939 | = | Sormcd e
5 - v 17221597 0955327 |J90 i
[0 — W 1j2Q 13.49¢ 10990122 [04d ~ ;o
/5 — m_ 1170 5. 5[ 0249 1Y 0.2 il R
7 ~ n 1@ 1556 094 (11 [0.90 | = !
235 — “ /-8 15-6 10757 1 /60 o 95 | —
3p - 1 1j6:915.67 [V.F56] /9 091 -
nvfl‘rj 110/7./ — / i / 1z /‘ /N /
Vo ou 7TV RS HorI | I, AP AR d./g/(
el a0 PV AR VYL,
/
— ¢
\/ / ,
7 A1 I
14 Xy
Notes:
Checked by: Date: \‘
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. D
N AT Low Flow gﬁeu Purggand Sampling Field Sheet
JMACTEC Project Number: Well Number: Sheet ) of |
3557-08- 1240 |M2-KH- A
Sampler Name: Imb Well Location-Description: ~ 2/, #iH s [Lls
Date: i1/ 0¥ Weather Conditions: pye ces/ » 50
T T 7
Sample Tubing Type: Teflon .y TeflonLined  Other: Laboratory Parameters:
Analyzer Type: 705 U-23
Analyzer IDNo.:~ MDI{ - OF V% A
Pump Type: Sub.  Cent. Perist.  Other:
. Pump ID No.: /A
‘.- Bailer Type: Teflon SS  Other: i
Total Well Depth (FT): ~J 0. 0% Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - ) 72 1in 0.0408
Water Column (FT)=_j§ 5 ¢~ QCin—= 01631 ‘
Gal/Ft of Casing x_3 4 9:163] 4 in 0.6524 N
Casing Volume (Gal) = jygq 6 in 1.4680
No.of Volumes min.(3) x jo 8 in 2.6097
Purge Volume (Gal) = 31 10 in 4.0776
12 in 5.8718
Pump: Bailer: pol
Time On: ./U Bailer Vol. (gal): 7| 4 /
Flow Rate (gpm): ~ Required Pulls: -
Pump Time (min): - Vol. Purged(gal): -~
Vol. Purged (gals): - © Other:
Sampling Parameters * + + * * + + ‘
Water Water Flow
Time Volume Level Turbidity] Temp H Cond. | ORP DO Rate Remarks
Discharged| |, NTU) | (C P Vv L
98d| (it BTOC) (NTU) | (C) ()| (mV) [(mglL) (mL/m)
_(gal) |
330 - 479 1990 5.7 156710073198 109Z | = Boread 12T
' 5 - 7S o [ 851056 107 358 | — i
10 - v (6.7 15 .80 [0.0io | 97 0.7 -
s — " (b.o 1383 [3,3499] 3% /. 76 - dvegu D W
0 = 2 1/6.b | £9310 555 g2 [9.93 [ ~ i
75~ - ~ 1069 159919543 77 [ 25 —
~3 - 394108531 29 17,17 -
A . R ; =T /7 , T 2
Wil LW Ty 2] gednanA| - A bAoAl
VoL | caar Y &Y jo I//W;A% A/ il -
1 N
N ( S
.
~1 < 1]/ 7
N -/
A T~ NS/
z DA 24
' . _
Notes:
Checked by: Date:

50364



M- -3

Sampler Name:
Date:

13 7%

ﬁ , v Low Flow P and Sampling Field Sheet
JMACTEC Project Number; Well Number; MW= KL Sheet_Lof /
3532C%12/7 A/~ 3
P Well Location Description:

Weather Conditions: //%, by, 2/
/

Sample Tubing Type: Teflon Teflon Lined  Other: Laboratory Parameters:
Analyzer Type: _ f/&ryvioe /- /{%’
Analyzer ID No.: 470/ 8=0 < :
Pump Type: Sub. Cent.  Perist.  Other /’V%
Pump ID No.:
Bailer Type: Teflon S Other:
Total Well Depth (FT) : 2/ 76/ Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- [/, 7 1in 0.0408
Water Column (FT) = 9.@2.0% i 1
Gal/Ft of Casing x A, / in 0.6524
Casing Volume (Gal) = 2 2> 6 in 1.4680
No.of Volumes min437 x 8in 2.6097
Purge Volume (Gal) = _Lgﬂ =7 10 in 4.0776
12 in 5.8718
Pump: Bailer: ~= k-
Time On: Bailer Vol. (gal): T
Flow Rate (gpm): Required Pulls: .
Pump Time (min): Vol. Purged(gal): ——
Vol. Purged (gals): Other:
Sampling Parameters + + + + + . * *
Water Water Flow
Time 'Volume Level Turbidity] Temp oH Cond. ORP DO Rate Remarks
Dlsc(:gzlr)ged (if BTOC) (NTU) | (C) () (mV) | (mg/L) (mL/m)
7%3 7 L7/ 252 |38 (a7 16%3|77 o] — okt
/ 97+ | /23 | 8.0 |2, 4% | /7 |50 Eror )
S 777+ | r8. g #1047 7 |y & s
/2 7774 | /75 | £ 976 | 2% 2E7 2
/S scos |25 |2 | p s8] 427 |/2<7 ¢z
22 2o | (50 | g ac|edm | 37 85 iz
Notes: o e STAEE, U ng/u‘mj( i
Checked by: Date:

50365



i TN A Low Flow WelPurge-gnd Sampling Field Sheet
ot/ Bl " i - £ =
) J MACTEC Project Number: Well Number: Sheet I of Y ’
no- 8o - 5H
SamplerName: 6 ¢ XA Well Location Description:
Date: 1H-00. 2@ Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub.  Cent.  Perist.. Other:’
Pump ID No.: . :
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) : i 5_’ Casing Diameter; Gal/Ft of Casing:
Depth to Water (FT) - _ (. 5y 100 0.0408
Water Column (FT) —vﬁ%_p‘l 9l AT <ne3t>
Gal/Ft of Casing x 9./ 4in 0.6524
Casing Volume (Gal) = Yl 6 in 1.4680
No.of Volumes min {3y x 7 8 in 2.6097
Purge Volume (Gal) = Z‘Z /Z 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + + * +
Water :
) Volume | WVater Turbidity] Temp Cond. | ORP | po | Flow Remarks
Time Di Level .. PH Rate
Discharged| . (NTU) | (C) {+ () (mV) | (mg/L)
(if BTOC) (mL/m)
(gal) .
oty Ay - 703 | 1A515,:99| 050 97 (753 = |Surgelevel
s - L1468 5.9 Up 71 oS U -2 [2.0e] —  llgie gy
/0 =~ 9w (40 1¢ 5 |o4cq =1 % /f,% = V=g
IS = (2080 b 1655 [9MsR1d [7,57] — | SusgkElle(
~2D =900 il G oMY Qs |~/ 33»: -
25 — iU Y |G AT | DUER] - P2 | g s Ser
104 5 37 - N2801 /4. (@ AT = QL |jr.27
Notes: ,V [\ . : = Y, )
(ot St (0 beom el o L e
- —f (g JL}/\ / () Q///{j’ Nafdd é\@ﬁeckedby paté:' IR N
/
Y L sl alephpea
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T s
éﬁ

ZMACTEC

Low Flow W&l Purge and Sampling Field Sheet

Project Number: Well Number: Sheet_| of __ ]
f10)- B6¢ -512 —
Sampler Name: Ré v A WeII Location Description:
Date: J{. 2209 Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.: )
Pump Type: Sub. Cent. Perist.  Other:
Pump ID No.:
Bailer Type: Teflon SS  Other;
Total Well Depth (FT) : EERYR Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - { - 32 1in_ 0.0408
Water Column (FT) = 33 27 & Zin %D
Gal/Ft of Casingx 0, /03 4 in 0. 4
Casing Volume (Gal)=" &, 5 6 in 1.4680~
No.of Volumes min. @Y ) O 8.in 2.6097
Purge Volume (Gal) = ~ 55 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): " Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): ~ Other:
Sampling Parameters + + + + + + +
Water -
. Volume | ‘Vater Turbidity| Temp Cond. | ORP DO Flow Remarks
Tme pischarged| =¥ 'vtuy | ) | PH [ () | ) mgl) | Fate
al) | (fBTOC) (mL/m) 4 ,
769 / S A A AR A R i N W e VA
5 47¢ 1i8.0 |67 o387 1#5 |35 = , ~
¢ - 5o 2y [7.93 [0.33¢[- 30 |0.00 = |-tk Grey ihl7 .
5 = ST 200,595 % [Hoag | —
20 - % w | iSy |7 06 40.332 ~dqd |5, 3] -
;}5;7 - w__ |7 5‘(2 2. /3} }?é -7 1o | -
3 - i [/S 2L 0.0 53 12391 - 2 —
2% - w731 7 2 [0.22( "G4 [osa| = |Seiead [ Je 7
‘7/5) o n /%, Q /:" ; ” 3@l q‘! (;7'0 v - :
7 - w735 7o W odas” [ SCF ]
50 w14 172.0910.5:4] -5 [1.33 -
< — n g ol)s o 239 [D¢o -
A - w (4. 817,02 9331 [ -9 747 | =
xS - w lid M | Z.09]le 302 -ST [ 3y -
(602 70

Notes:

e

adi s ol Lo e i,

Daf

<F.

LJ@(/l 5\2/ (//W 7570/&/%6“«6 Checked by:

50367
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~

Low Flow Well Punge/and Sampling Field Sheet
PrOJect Number: Well Num Sheet ____ of
S 200 | st -SIB
Sampler Name: £ L5 /cfﬂ«}{/wf Well Location Description:
Datef —7> P D & Weather Conditions:
Sample Tubing Type: Teflon eflon Lingd <Qtheg=" Laboratory Parameters:
Analyzer Type: J,{é?fifé}*L/:;z Aﬁa¢2va7km
Analyzer ID No.: —
Pump Type: Sub.  Cent. ~(Perigt, ..~"Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) : iff’;ﬂ '5‘:4' Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - el 1in 0.0408
Water Column (FT) = <EE= 0.1631
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3) x 8 in - 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: A Bailer:
 Time On:  eP2s Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): VoI Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + + T k-
Water Water ‘ Flow
Time .yolume Level Turbidityj Temp oH Cond. | ORP DO Rate Remarks
Dlsr(:g;r)ged (if BTOC) (NTU) | (C) W}v (mV) '.(mg/L) (mL/m)
[OAS o | 42T - =] = - — | =
O35 27 | A2\ D2 ) 1067 | 487 | 0507 12 1733 *@”?ﬁ ¢ /_Z/
r 38 | =% £ 25 | 32 2 (3B £97 10,38 | ~20 | 7287 | S
e OHD Jo | 4, oS\ 37 403 565 058 | 25 | A5 | 422 z/xgzzf/
2Py <2z | 205 [S0774, A % |0 47 ~28 | 557 52D |
235 |3 | LS 3T A2 g k0.9 x| L e | seol -7
./{7154 < L5 (2T e [ £\ | 25 | Ll | 2o | e
b T, B P Kk sasi aﬁggcw.fx% Ee N XA 7l | e o Bliee foecy b7 T
P - 1 e . - C ‘%ﬁ v
AR A 2 frcvre prt RSB SO
2 - — S (8805 0374 63 | T olark _brsiim |
2 - ! WgoS | g a7 0:377 | ~ A7 | 5102 o
/S - 0 1/6:59 | 5. G\ O37F] -3R g2 | g et
= - Bl @ 078 5T 842 7
25 - L gt | 7.00 |0 372] =577 |23 "/
2 - RS e £, 2377 57 oI5 ”
35 — 17 6,3 | g. 930377 -5V | a, . 248
2 —= Pt sl o |2 EE| gy 5,77 .{/aﬁaflf
70 — R AN A Ay Ay AR o e
Notes:
Checked by: Date:
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~

A » Low FI e d Sampling Field Sheet
24 MACTEC| oy ez ons Samming Pl Sest

SR/ /2 LV-8e(- 64,

2
Sampler Name: ' e Well Location Description:
Date: [/ /¥./ 2% Weather Conditions: <2z Aol
VT

Sample Tubing Type: Tefion | Teflon Lined  Other: Laboratory Parameters:

Analyzer Type: Ao vila [f S0~

Analyzer ID No.: NI ~DR
Pump Type: Sub. Cent. Perist. Other: /{%
Pump ID No.:

Bailer Type: Teflon SS  Other:

Total Well Depth (FT): /S, Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) -/ =/ 1in 0.0408
Water Column (FT) = 3. 3% 1

Gal/Ft of Casing x p. 163 4 in
Casing Volume (Gal)= 2, ﬁ/ 6 in
No.of Volumes min{3yx /o 8 in
Purge Volume (Gal) =3, 5 10 in
12 in

Pump: [/
Time On: //;7;;,7/ M/?g Bailer Vol. (gal):

Flow Rate (gpm): 4 Required Pulls: _—

Pump Time (min): Vol. Purged(gal): —
Vol. Purged (gals): Other:
Sampling Parameters + + * * + + +
Water Water Flow
Time ‘Volume Level Turbidity|] Temp oH Cond. | ORP DO Rate . Remarks
DIS((:I;:[r)ged (if BTOC) (NTU) | (C) ( ) (mV) | (mg/L) (mL/m)
/3¢5 £ (7] 1577 /S5 1553 12338 2R |7 | — | cloeds
(2 777 1rsis | 997 027 |13 Zid
/5 327 1 57 |8.%% 2280 |[73 |67 47
22 230 | /5.3 |57 Wa% | /52 |¢.5% ‘e
25 27 [15°8 54\7 2.7 | 48 39 27
32 207 | /577 |sne/ (2357 | 127 | 273 27
“3.; 70 | 125 <ﬂs4’ @37V 15 |27 2
A 250 |\ y7 L2 562 | 037 | /77 ((foy Cy—
45 (53 (467 | 32go|0375 | /77 ) 43 e

otes: /é/ﬂ(/fé@/ O 7 2ol f /4%7‘{// 2907 '

Checked by: Date:

50369




T
Low Flow Well Purge ahd Sampling Field Sheet

Project Number: We|l Number: Sheet_Fof |

AMACTEC

~ B -G K
Sampier Name: Well Location Description:
Date: J]- 2 o0 Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub. Cent. Perist.  Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) : L”z 29 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- 7, 1in 0.0408
Water Column (FT) = ;ﬁ . ﬂ 3 i
Gal/Ft of Casing x {) - (& 32/ 4in 0.6524
Casing Volume (Gal) = (2: i& 6 in 1.4680
No.of Volumes min. 43‘)/x 8in 2.6097
Purge Volume (Gal) = z 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Raté (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + * + + + + +
Vol | Weter Turbidity| Temp Cond. | ORP | Do | Flow Remarks
Time Disc(:h:lrgeq (jf';T"g'C) wNoy | ©) | PR oy | v | moy ( r':f}g)
1Qs0 |~ & L - =505 S 14y/7 10958 30 [B-78 [ Gt Srees [oald
/O - B (o0 15-72 10239 ] 89 694 - ﬁfo&/( coe (L
/5 - v 12 515.66RP3n 19y Ko | —
> - “ /4.7 156910237 99 [2.74 | —
25 - W 1Y 10,6 19233] los™ (232 - [furgtleel]
30 ~ o (3|5 40 10.23/ | (43 |6t -
3¢ - h (S 21542102301 1w, 9437 | -
Yo = 1940 /by 144710240 15 |30 | =
45 = [ g[[0.0 S 50]0.255] 119 [5-90 Tt biclily (o0s
o - S0 [(59 [5.53[0.206] 12 [J o9 JaRya
ss ~ o4 0 [/&6 [54F 19222 (17 (/04 | — [ °
G0 - 1R2C | els sy 0236 (39 (020 —
{300 &S T, (%I i Vi /)
A [ U707 L7 S | Crr dy -
{ o
Notes
el Clarc Ay pi
. Checked by: Date:
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Low Flow Well Purge.and Sampling Fielc! Shee]t

4 MACTEC

Project Number:

/VIU’ZZ(ﬁ ‘7//7L Sheet [ of |

32

Sampler Name:

Well Location Description:

Date: H AR . Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub.  Cent.  Perist. Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:

B
= &\/CLL C[Z&M@ u?

Total Well Depth (FT): 4. Y { Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- 4.0 1in 0.0408
Water Column (FT) = j{.
Gal/Ft of Casing x ) {(g?i 4 in 0.6524
Casing Volume (Gal) = .32 6 in 1.4680
No.of Volumes min.(37x 0 8in 2.6097
Purge Volume (Gal) = 18 .6l 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Puils:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + * + + + +
Water Water : Flow
. Volume Turbidity] Temp Cond. | ORP DO Remarks
Time | pischarged| =¥ |'ntuy | ©) | PRl () | vy | mony | R
(gal) (if BTOC) , (mL/m) p '
(925 | ~5 | %o M-S0 ¢S S(543(0./33] N0 D79 — |Sorgef, M
(O — a (/6.4 (5291029 14 3.5 = ]<hk¥froe~
/5 T 170%0| (0231547 [0./29] 107 G20 - [°
29 S Lot t7-d 532|933 e [3(f — | svryed vl
25 - e« 123 18.3910/301 )iy [3yé | - i
1447 R0 -~ HOv)| 19 3[$-4A [ ¥-37] 103 |33 -
/]
Notes:

il A (F 2K (&//a@ tell

[t 7

Checked by:

Date:
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Low Flow Wel Wnd Sampling Field Shee't

ZMACTEC

'Project Number:

Well Number:

Mo ~ B - 713

Sheet _I_ of _|

Sampler Name:

Well Location Description:

Date: /- 92>—0OK Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub. Cent.  Perist.  Other:
Pump ID No.:
Bailer Type: Teflon  SS__ Other:
Total Well Depth (FT): 47 QP Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- §. 1in 0.0408
Water Column (FT) = N @:@
Gal/Ft of Casing x_{) ,/ b3 ) 4in 0.6524
Casing Volume (Gal) = (. 5'-_/ 6 in 1.4680
No.of Volumes min.(3)% D 8 in 2.6097
Purge Volume (Gal) = (g 'S: 2 py 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + % * + + + +
Water Water Flow '
Time .Volume Level Turbidity] Temp bH Cond. | ORP DO Rate Remarks
DlsZ;l:Ir)ged (if BTOC) (NTU) | (C) () (mV) | (mg/L) (mL/m)
1320 | 5 /29 |~Sol (55 1210439 | 57 [ 29 | - D&/ Riop o
) -~ w (54 109 1p-/43 | 39 1259 | — |4 seber”
1y - w w4 6.(2 935 | 39 [(-¥9 | - ,
2o — w1944 .S 10371 35 1257 | -~ [Goged yedl
2 = 1180 loof 043y | HT [De0| - ’
30 - ¢ K-8 1604 [0.00]| Yo [265 | < /
35 ot w92 1591 10291 g4 12.92] - |{rgz?{ el
iz - A g5 15.92 104281 3¢ 249 | — ”
§< - “ 150|595 0.1 26| ¥ 337 -
52 - w47 15698 1002 | L | B9y - .
Sy = 4 [15-2 1992 b2y | Bl [R32 | - [S=ehy /o
0O - U (S./ 1549 0,024 o1 |/)-3¢ - cleer " op
LS - w_ /5.3 13.9¢10.(25 | >4 AS |~ Syl (ool
70 - w [t2.915.97 12 uq] 3¢ Ao | - 7
79 - “ i (Seol6.0q [9.122] 25 [ 945 ] —
[d[T | 80 — |« (1Y 1pobloalo] 35 [3.97

Notes:

—

/ﬂwj efin [§ s h s [ Jp ober o adSS

Checked by: | Date:
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Low Flow Well P@rnd Sampling Field Sheet

Project Number:

AMACTEC

"R -8A

Sheet | of |

Sampler Name:

Well Location Description:

Date: -0 o2 Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub. Cent.  Perist.  Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) : A4, olch— Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - . 1 0.0408
Water Column (FT) = 79 73 @ £1631
Gal/Ft of Casing x 0. 3] 4 in 06524
Casing Volume (Gal) = 2.2¢ 6 in 1.4680
No.of Volumes min.{33x |© 8 in 2.6097
Purge Volume (Gal) = 290.7¢ 10 in 4.0776
12 in 5.8718
Pump: ’ : Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + * + * + + +
Water Water Flow
Time 'Volume Level Turbidity] Temp oH Cond. | ORP DO Rate Remarks
Dls?g:Ir)ged (if BTOC) (NTU) (C ) ()| (mv) [(mglL) (mL/m)
[355~ e 949 [-50°[123 [UOZVSH] J30 [pow]| -~ | rel e
to - " Wy 1295 (/.3 | 4o | 325 - '
15 - t 114.92 1584 [[67 [ 242 [ LI9] - ,
20 ~ “ /s-g (3 AT T2 [ S | = [Srpd eel
25 - v 1159159211201 Jut | S-12 '
| [(e2G 30 - w 1 Neen |8 93 11- ([ 237 [ £ 4] <
Notes:
V@U”@Wuﬂ - u%%m[@(o‘g;&
- /
Checked by: Date:
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Low Flow ngw d Sampling Field Sheet

Project Number:

ZMACTEC

Sheet __Lof z

SRy - F17

Sampler Name: Well Location Description:
. Date: V- ) -O< Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub.  Cent. Perist.  Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): 45,40 Casmg Dlameter Gal/Ft of Casing:
Depth to Water (FT) - _%.32 0.0408
Water Column (FT) = 3¢ @2 @
Gal/Ft of Casing x _§). @i 3 4in 0.6524
Casing Volume (Gal) = 5,17 6 in 1.4680
No.of Volumes min.3yx /O 8 in 2.6097
Purge Volume (Gal) = ] 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + * + + + + +
Water Water : ; Flow
Time 'Volume Level Turbidity] Temp oH | Cond. | ORP DO Rate Remarks
DlS((:S:Ir)ged (if BTOC) (NTU) | (C) ( ) | (mV) | (mg/L) (mL/m) s
(505 | ~§ 1999 [So¢ /45 |p-3( WHl | 54 969 | ~ |Srcalloelf
(8 v 113904 619-390 25 |58 | = | Dock Scocen
15 = > 1190 |/,-30 [0.366] 1D |5.35 | -
20 - u (3-2 .40 18.395 | -4 1929 — .
5 - w15l Y[ 0.3 - [3cS | - |SrpelcseM
) — U (33 1639 1050 | —1 [ds0o| -~ '
34 - “ |40 7o= qlogee | - ly9/ | —
4o - \‘ (3¢ 1645 |- 290 | —4> | Sdo | - .
i - vl leds o | =17 &7 Stechy £
52 - A 114.6 1o ¥g 10986 = Quk [ o 00 - | cloer «p
55 b w |14 916.Ug [9-9g0] -25 |5 .90 —
GO —— w 114.9 449182 79| -25 s“uos -
/i - w 114-410.5) 199276 25 [§.63 | ~
‘/ffﬂ e N ® W (o |lese |0.27 -29 7-92 -
Notes: ;
’W) /pc/c a-A éﬂm{lwﬁm caf?
g P d( y"ﬂé w Q"/{f & Q«Z Checked by: Date:
1 v U
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/D508

Low Flow Well

Je-and Sampling Field Sheet

21y ‘ -
ﬂMACTEC Project Number: Well Number: ) Sheet ___ of
M- fic- 58
Sampler Name: Well Location Description:
Date: Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.: 7/
Pump Type: Sub.  Cent.  Perist. _ Other: W
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) : Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - " 1in 0.0408
Water Column (FT) = 2 in 0.1631
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3) x 8in 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + + +. +
Water Water Flow
Time 'Volume Level Turbidity] Temp oH Cond. | ORP DO Rate Remarks
Dlslg;r)ged (if BTOC) (NTU) | (C) () (mV) [ (mg/L) (mL/m)
1Y3 - RT3 SugeAd Loely
[59 S = 1o L3YI 15 93 0357177 (G897 | = [LidE <re
(S ~ h 1380 1y 2 |0.360 | 34 [ JF9| = | tnwl2 7
25 24204, 3810, 2310 306,1-36_ 1905 = . .
KX - 22284, ) 1,37 (0306 -7 7.0y = ?‘J/Vﬁ;_cgibe/”l
Hs - 3000 4.9 17, 20 10209 | =34 [3.42[ =
%) >~ 6o [igsolp. 35 Wond |—vyn (U89 | =
Notes:
%ﬂ?'@@wé)/ el
‘ Checked by: Date:
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7 - ) ' Low Flow W urge 3nd Sampling Field Shee
?jMACTEC Project Number: \;@, 9/4 Sheet_{l_of_Z_

[ -
Sampler Name: Well Location Description:”
Date: [[- 2% &4 Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub. Cent. Perist.  Other.
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): (7 3.40 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - §,9_§’ 1in 0.0408
Water Column (FT) = . S @
GallFt of Casing x /./43 4 in 0.6524
Casing Volume (Gal) = /], 6 in 1.4680
No.of Volumes min.(3) x o 8 in 2.6097
Purge Volume (Gal) =m 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): » Required Pulls;
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + * + +
Water Water Flow
Time .Volume Level Turbidity] Temp bH Cond. | ORP DO Rate Remarks
Dlsc(:g:l;ged (if BTOC) (NTU) | (C) () (mV) [ (mg/L) (mL/m)
1045 = | 508 %50 (9.95]267 0-667- G | 3751 = |firecl Y
[ /0 ~ v No-2[C.S6 0. 722[- 95 [0.55| — |jodlt on -
/5 = |@03.0 [/p.50|053 [p 705 |70 [Yox3| - [F° o0
20 C s b9 16,57 107961 -¢5 Tiwi7] - |1 ceny
2s - Y700 116-97 1 59 [0-0FG[ =22 [5.35 | <~ Tep -
s |~ $2-S 423 6.7 [0:799 (=77 b0l | = Scey A b M
WIrss 33 = 1400 (5eqlh.s7 (0700 gD (326 | - i
—
Notes:
“(Vey-d Qe (0
- C %ﬂ VAvT 5 Checked by: Date:
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Low Flow Wel@g__&a;d Sampling Fleld/Shee;t

ZMACTEC

Project Number:

W{%\lj\llimggc Qﬁ Sheet [ of {

Sampler Name:

Well Location Description:

Date:  ({-2& .o ¢ Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer IDNo.: n 1S~ 83
Pump Type: Sub.  Cent.  Perist.  Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): 5oL, L8 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- 7,63 1in 0.0408
Water Column (FT) = b2 QP
Gal/Ft of Casing x .1 {3 4 in 0.6524
Casing Volume (Gal) = b5 6 in 1.4680
No.of Volumes min.(3Yx~_ o 8 in 2.6097
Purge Volume (Gal) = ;6.52 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + * + + + +
Water Water . Flow
Time 'Volume Level Turbidity| Temp oH Cond. | ORP DO Rate Remarks
Dlsc(:g::;ged (if BTOC) (NTU) | (C) () (mV) | (mg/L) (mL/m)
q/5 = 263 UMl 602]5.37 (D HF0] 4l (133 | ~ | Surctal [JeW
19 - =30 [[M60p. 75 [0MdGA] 1T [4.99] < [DNede 4
/5 = v T30 [0S =30 (460 [ = | e
290 - w  \§2310.72 [945F [ —1Q |7 | -
25 ~ # 4.4 (2.6 10459 + g -53 - i
0 ~ “ 108 | 22) (045G 1-39 [p37 | <~ [Pur{ad] 470
e . v .93 [ A T-VUT 258 [Y.4g R ? —
) - 148709 (084 [ -y 4.0 | -
Y5 ~ “_ 1(3.903] 00 [D.Yyu7| -20 [S.03 | < |frorky. Zo
§2 ~ w_ gd§9.04 [6.443] ~T6 | 5. (] >~ lewer ¥p
53 ot u 14.2917.09 [0-U497] -3 S.u4] - /
0 ~ b 13:66{7- U [F.99] -3¢y [S7 | -
103% S - 1 4.7, 0510 Y] -G [ S2/ | -
Notes:
_ I)z/ryJ [D eitm g,,{ .
Checked by: Date:
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Low Flow Well @e‘%nd Sampling Field Sheet

AMACTEC

Project Number: Well Number: Sheet_[ of |
nN-Bel-10A
Sampler Name: Well Location Description:
Date: Ho 2304 Weather Conditions:
t 5
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub.  Cent.  Perist.  Other:
Pump ID No.:
Bailer Type: Teflon 8S  Other:

Total Well Depth (FT) :

Casing Diameter:

Gal/Ft of Casing:

Depth to Water (FT) - 1in 0.04
Water Column (FT) = @
Gal/Ft of Casing x 4in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3] x 8 in 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min); Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + t * + + + *
Water Water Flow
Time _Volume Level Turbidity] Temp oH Cond. | ORP DO Rate Remarks
‘ Dls?gzlr)ged (if BTOC) (NTU) [ (C) () (mV) | (mg/L) (mL/m)
[EH/ S §.22 [ -507 [J68 [O-8% [0.56> [-50 [|537 | — |GBelLs el
10 - » A0l 1pe | -4 153 | - |l 99—
LS ~ 1o (oS [062 |45 (Yol | = /i
X ~ M /6991052 1060 -6 [59D0 | — [Seigy L Lek
25 . W 1b-2%10.50 [0.b 5| 32 (295 [ - 4
12 N 14(.9 |17.9010-51 [§:020| -5 |To0| -
155 | af = (SO O. T 33 [ -5 [ 26f [ <
Notes: 9
“Jregel sy Dl
- il Os<l ,&V’Q Checked by: Date:

(&%
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ZMACTEC

Low Flow Wel@ﬁgr);md Sampling Field Sheet

Project Number:

W/(lelggrgzzr: [D 6 Sheet_(’/_of {

-

Sampler Name:

Well Location Description:

pete: _J[=35 ¢

Weather Conditions:

Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub.  Cent.  Perist.  Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): § (< 0 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - ' “1in 0.0408
Water Column (FT) = "; cZin> <O163T>
Gal/Ft of Casing x . 4 in 0.6524
Casing Volume (Gal)= .7 [ 6 in 1.4680
No.of Volumes  min. (3 ;5 8 in 2.6097
Purge Volume (Gal) =ﬁ 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + + * x
Water Water Flow
Time 'Volume Level Turbidity| Temp oH Cond. | ORP DO Rate Remarks
DlSt(:g;r)ged istoc) | NTU) | (©) ()| (mv) [ (mg/L) (mL/m)
L s
(s 9 8% ['59' 135116,95 19564 n_ (443 | - Sure A [

L9 ~ v 1190l 7./2 1p. 7951 -80 [S.031 - [404 onr exclel

N ~ W (U Sl u7 [Pt g2 s3] ~ [ 7 70

Py ~ M 531 7.3 1955136 [4.94] - Jclan, v

5T = 56920 | (3.0 ]7:Ls |0-580 [-45 1449 | - |5 pedf ax!

0 ~ WSt [wd 179./6 [0-9351 ~¢] [33Y | — ’

2C ~ W 19.59 | 75/ 7 PS5 -3~ [5.9% i

1o ~ WS40 17.20 (994 [ <49 (360 | ~ [Clean- P

Y5 ~ QMo L4512, 00 10-5g8 [ -5V [368 |-~ 5wkl [ ey

59 - w ibed 11,09 10331 -Gl 134 | — -

95 ~ o 1502, 105871 =53 T35 5T 1 - | ;
1T | 70 TGO W13 [7(F [0-573 =5 [3.95] = (o5 pou
Notes: .

,/ur;/‘ﬂ@ 67( @ 3 ?LK
Checked by: Date:
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ZMACTEC

Low Flow Well@%d Sampling Field Sheet

Project Number: Well NumbBe //ﬁ Sheet _|_of |
Sampler Name: Well Location Descrlption i
Date: //~D9-po% Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type
Analyzer ID No.:
Pump Type: Sub.  Cent.  Perist.  Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) : a‘o) YO Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - I 1 in 0.040
Water Column (FT) = ég , fZ 3— 2] ,ﬁ@
Gal/Ft of Casing x {éz 3{ in 06524
Casing Volume (Gal)= 2.2 ¢ 6 in 1.4680
No.of Volumes min.(37x _ / QO 8 in 2.6097
Purge Volume (Gal)= J2., 2 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + x + + * - + +
Water | Water - . Flow
Time yolume Level Turbidity| Temp pH Cond. | ORP DO Rate Remarks
Dﬁzgﬁed(ﬁBTOC) (NTU) | (C) () (mV) (me)(mUm)
ya N - V. - 4
1445 5 7.9 [-So' 10 [$78 [D067 | <5 [5Gy | = [Gurgel L™
[z - o 1 36|63 |0679] 3372 1 = Ay,
15 - 172000163/ 6 -8 |87 0 [4.69| = [ ° rle/
29 ~ 50! (632032 10-63) | -3 3.95° | - |srpd ety
25 — w b, 7Ll L4 1064991 ~[ 1939 -~ |cleanr, op
30 ~ [PYolllpey S (7 [O6TY -9 Tj-G¢ [ - -
Notes:
s,
- C/Q/(/L (5 B ‘ Checked by: Date:
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N

Low Flow WelkPurge’and Sampling Field Sheet
ACTEC b

Project Number: WelFumber: Sheet | of |
ML) ReC- (5
Sampler Name: Well Location Description:
Date:  }{. 2d-04 Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type:
Analyzer ID No.:
Pump Type: Sub.  Cent.  Perist.  Other:
Pump ID No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): 3505 Casing Diameter: GallFt of Casing:
Depth to Water (FT) - , . 1in 0.0408
Water Column (FT) = . 2in 0.1631
Gal/Ftof Casingx © . 4 in 0.6524
Casing Volume (Gal) = ﬂﬂ' 6 in 1.4680
No.of Volumes min.(3¥X 8 in 2.6097
Purge Volume (Gal) =m 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + * + + + + +
Water Water ‘ Flow |
. Volume Turbidity] Temp Cond. | ORP DO Remarks
Time  pischarged| .= I'ntoy | ) | PP | ¢ ) | vy | moy | REE
(gal) (if BTOC) (mL/m)
(204 S 1.3 5ot [(g2]7. 0510509 - [4.29] - fark 6~
” i0 - v l5eQC ] 2.1 1p-593] ~47 15.09 | = [ Sorgee CreM
LS = r Nigg71 7.2 1p 39| -52 ley)| = ’
N —~ b - 5391 72. 04105981 -57 |sAl | - ’
25 ~ M .28 | 204 1939 | =-S5 [ Hool | - Korged LAedA
32 ~ W teer0|20095B | —q7 U 24| ~ [ °
39 — “_ lpSe| 7 20 B6pp| 5T [H.33] — .
4 ~ 1SS 12,06 10wy [ -4 . [3.3) | - [-SHIL AT
Yo - w ey 170l 8.l -4q Y4 I( | - |cwerhe
b)) - A 1/5.2310,99 132 -30 |] .99 - Y
55 - b (bA]6.9¢ [D.6os| -1 [D99] ~ [Serfel( X
, lod - 1792.01/%522( 097 [D6op | -52 149. 51 ] -
(440 (o5~ ~ w LSl 99 1P6d7]=5) (44 ] -

P %/w@ﬁm P9 ¢

-
Qq[C/ (/D C/r~L ~55 %Checked by: Date:
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Low Flow Well Purge’and Sampling Field Sheet

[ACTEC

2\

PrOJect Number: Numb #|Sheet ___ of
Y3505 72:0 B l-/2A
Sampler Name: ,Kpﬂ,«} oSSy Well Location Descnptlon:
Date: /22 ///C% Weather Conditions:
TN
Sample Tubing Type: Teflon  Teflon Lmed @t:;-«-r/ _|Laboratony RarametersT=-
Analyzer Type: 4/) 5, Af ,"Qll e v
Analyzer ID No.: . ////%‘l /é 5 (1 ,,71/
Pump Type: Sub.  Cent.  Perist.  (Qther>" %{f’: - (Zﬂg/&/fw
Pump 1D No.: ,///’///,ﬂ, W P /
Bailer Type: Teflon SS  Othér;
Total Well Depth (FT): 22 2. &5 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - — o7~ tin 0.0408
Water Column (FT) = _/7 §7 575" 2 ine 70,1634
Gal/Ft of Casing x =, 4%/ 4 in 0.6524
Casing Volume (Ggl) = £z << 6 in 1.4680
No.of Volumes mlﬁ”{:’)"x e e I 8 in 2.6097
Purge Volume (Gal) = ""‘—'—: <2 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: /52’1 2 Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (Min):  .pésein” o2 27 Vol. Purged(gal):
Vol. Purged (gals): Lt S Other:
Sampling Parameters = |+ * §E- + * + +
Water Water Flow
Time Volume Level Turbidity| Temp H Cond. | ORP DO Rat Remarks
. o) ate
Discharged (if BTOC) (NTU) | (C) () {mV) | (mg/L) (mL/m)
VR vz A7 S 6S) | £.070.378 [ | 0.8y e ity
v Sos| s ey | %S [ 8.5
it lfe | 5.3 |2 58S Y 15 a2
S | S (O3 | #3572
0 )| ST 0368 4 T | PR/ T At
/4 L& 1/4 .68 o %Av f 3’;;’3 ‘{r”é;ﬁ,yé;
et J 357 57 |3.3% -
70 [SEINS 7R L3S | 77 T o o
25 £S5 |1 .f"“) 3% | w0 |20 e
Notes:
Checked by: Date:
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ZMACT

EC

Low Flow M!é?l Purge:gnd Sampling Field Sheet

35

Project Number: _
gr2/0

Well'NGm

mber:
s 128

Sheet

of

Sampler Name:}&w:y P IR

Well Location Description:

Date: e [ Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined Qther LaboratenRarameters—
Analyzer Type: e e L ST SR Vs - ) f
Analyzer ID No.: i . _ ‘. %é/ﬁ/:%é{; /ﬁ’/ﬁ’
Pump Type: Sub.  Cent.  Perist. Other” &
Pump ID No.: A e R iy T
Bailer Type: Teflon SS  Other: <
Total Well Depth (FT): ;’é/: S Casing Diameter: GallFt of Casing:
Depth to Water (FT) - === =~ 1in 0.0408
Water Column (FT) = <@ w= <2in <0363
Gal/Ft of Casing x =2 55~ 4 in 0.6524
Casing Volume (Gal) = ¢ 5~ 6 in 1.4680
No.of Volumes mifi@yx e 8 in 2.6097
Purge Volume (Gal) = <5 10 in 4.0776
12 in 5.8718
Pump: . Bailer:
Time On:  froe/ Bailer Vol. (gal):
Flow Rate (gpm): e Required Pulls:
Pump Time (min): »=.~" Vol. Purged(gal):
Vol. Purged (gals): — Other:
Sampling Parameters * + + x + * *
Water | yyater Flow
Time Volume Level Turbidity| Temp H Cond. | ORP DO Rate Remarks
Discharged| . (NTU) | (C) P () (mV) | (mg/L)
94| s BTOC) : (mL/m)
i (gal) , S fon
o < 233 | ROSVEH | S PP ol 7/ 1938 Lt
7 & 5O\ e i3 3Gl \ds3e | o7 e ST #7
£S v pE 04 £ 0 g | af |59
A o | isoRl £, 37 0.6% | -/ | .74 ,,
25 YN/ Z 332 A77| T 2 A2 S $4E L g,
e f /38l S0 pey | -7 3.3 A
3  VISEEl BATN0 25|~ 26T
e 7 iS el s pese] - & 13,47 Pra
vy ‘e /52 L7 06~ 1. 98 R
A r0 /T HR e pegsT| s | S 7
4L S2L GRS £ 10,657 ~ & | £ 87 7
Z07 H77 WY 72 33 .90 |\ =23 | 2 & 2/
Y F D [35./8] £.57 0,655 -ra” | <7 z
el 28 Vo3| san oy -3/ | 2,7
Notes:
Checked by: Date:
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Low Flow Well Purge and(Samplln Field Sheet

AMACTEC

Pump !D No.: 549”1/,&# S00g-39

Project Number: Well Number: Sheet) of [
—— | 3Ss2-08 20 [MW-VIs -8 F
Sampler Name:  /1//5/ 0§ Well Location Description:
Date: U omK Weather Conditions:  _sy/iny— HD g
Sample Tubing Type: Teflon L)? 'I;eﬂon nglcj;)_ Qther” Fo 7y Laboratory Parameters:
Analyzer Type: 4 ) 0 A L ris
Analyzer ID No.: IRy e YE(/ CA&‘V\ J{ “ %)4/
Pump Type: Sub. , Cent. “Rerist=’ Other:

Bailer Type: Teflon ~ SS  Other: 2
Total Weli Depth (FT): 17. 99 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- 453 1in 0.0408
Water Column (FT) = Y] 2= L 2in""> P 0.1631
GallFt of Casing x LoV ain Ip feke . 0.6524
Casing Volume (Gal) = 6 in ) 1.4680
No.of Volumes min.(3) x 7 \a()lf’ 8 in / ‘—/ 20 2.6097
Purge Volume (Gal) = 10 in 4.0776
/ 12 in 5.8718
Pump: SETTTE Bailer
Time On: 225 Bailer Vol. (gal): .
Flow Rate (gpm): {02 ar [pmir— Required Pulls: /S
Pump Time (min): ~ ~So— 5§ Vol. Purged(gal):  / " "\
Vol. Purged (gals):  ~ {,5” Other:
Sampling Parameters + + + + + + +
Water Water : . Flow
. Volume Turbidity] Temp Cond. | ORP DO Remarks
Tme bischarged| ke I'vtuy | ) | PH | ) | o) | gy | Ret
@a) | (fBTOO) (mL/m)
| 7725 ~ 652 STRAT Dvnh
730 ~ 0.59 .90 | 93 590 [0,993 | 339 1.9 el LU
935~ ~0.08 14.59 33 N [3722 (898|922 |79 | 750 |(lear emder
949 ~908 14639 0:0 |il.3 18595 [0418 [ 212 |jod | ;00
945 [20.9% 14.¢9 [ 00 [ig5 |5.93 | 0.4ifl /6% 10.93 | #
950 119351040 oo i35 [5.42 [0.9)3 39 __[0.49 | =«
958 | ~0.ut | 60 0.0 1)3¢ 15.9Y [0.407] /¢ 0.4] "
250 ~J.O |bobi 00 12,7 [5.92 [d . How| |2 00D | w
005 [~/ 35 b b 0.0 |43 [5.9] [0 .Hog|y) 0.00] i
1910 ad N TS Jo 1y 1€.92 [dyos[i2 93 | =
19is Dol Sedle Ddoweged| por ba
1099 San o el
ey Shaprf A gy v D MWE Jap-]
] -
N S— ~ ) /| 7 )
— AN i
D M e 4 (TR
\L\
Notes: i
, o .
ﬂp 7)‘//}/%”"10 )JSL/Z/‘, b)u Q_ﬂ .
Checked by: Date:
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ZMACTEC

Low Flow Well Purge ar{d Sampling Field Sheet

Project Number: Well Number: Sheet [/ of [
3553-P8-i20 ML= MH- )
Sampler Name: Dmi2 Well Location Description:  7we 65, # ~
Date: //-20-0¢ Weather Conditions: LA,
/
Sample Tubing Type: Teflon  Teflon Llned é/ /)0%,_ Laboratory Parameters:
Analyzer Type: | Jo ¢ / 6 D22 CoO -
Analyzer ID No.: rADIS - O %

Pump Type: Sub. ent. Perist.  Other:
Pump IDNo.: /40 /9«/««—,0 590& JC)
Bailer Type: Teflon = SS  Other:

Total Well Depth (FT): 22. ¢ Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- &,/ 1in 0.0408
Water Column (FT) = 7 85 AT . %c‘ [<€ / 1631 >

Gal/Ft of Casing x 4 in /I/’ 0.6524
Casing Volume (Gal) = / Zj 6 in . ! 1.4680
No.of Volumes min.(3) x 8 in l[ - 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
, Pump: P Bailer:
Time On: 95 { , Bailer Vol. (gal): -/
Flow Rate (gpm): 23 s Required Puils: AN -
Pump Time (min): 4o Vol. Purged(gal): v
Vol. Purged (gals):  ~7 Other:
Sampling Parameters + + + + + + +
Water Water Fiow
Time 'Volume Level Turbidity] Temp oH Cond. [ ORP DO Rate Remarks
Dlsc(:gaalr)ged (if BTOC) (NTU) } (C) () (mV) | (mg/L) (mL/m)
5 - 415 STARY  pert?
020 |~@. ® [H,/g 9 Ve.7 15,33 1033l 23 |0eoo |225 |[Clear ivile ~

/005" |~0,75 | 4,79 00 117.315.9 (0931 |[2eo4 [o0-9D "
Olo ~lJS 14 /2 o0 [12.3 [9.50 0994 /69 |o.00 | =~

Lo/) 75 4,09 oo 1123 [S,42 0920133 080 | ~=

(099 |~p 850 ¢yq |00 [77.4[5 430 7301/41 |o.2 | =

(225 |~3 2| 4./9 |00 (/24543 |@.v3] 1797 02> “

[63% el ket . Ditortet pbridy

[03} Sim(e | Je il

{ P)
( o -
B )z
\ z g / y) /
Z za 1¢/ 2.7
LY
]
Notes: .
flo ulbidity fgves. & 007
[,
Checked by: Date:
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Z/MACTEC

Low Flow Well Purge anww Sheet

Project Number: Well Number: Sheet of |
3553 -08-1210 M- KH-2 +
Sampler Name: g Well Location Description:
Date: | /-/9-08 Weather Conditions: — <unny, © )1
{
L~
Sample Tubing Type: Teflon . Teflon Lined Qt@p/ﬁoby Laboratory Parameters:
Analyzer Type: bé‘fl boe D) See ol
AnalyzerIDNo.: M) § - OF
Pump Type: Sub.  Cent. Perst— Other:
Pump IDNo.: _ Sao Pyt D $50¢ -39
Bailer Type: Teflon 'SS = Other:
Total Well Depth (FT) : 20’?, oj Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- 5.9¢ 1in. 0.0408
Water Column (FT) = ) @ ‘ @
Gal/Ft of Casing x [/9\] Zin f mb&,!ég/ 0.6524
Casing Volume (Gal) = //{ ﬁ) 6 in ) / 1.4680
No.of Volumes min.(3) x t/ J 8in ) [,,D 9 2.6097
Purge Volume (Gal) = * 10 in ’ 4.0776
12 in 5.8718
Pump: . : Bailer:
Time On: ) 515 Bailer Vol. (gal): ) /1
Flow Rate (gpm): N o2 Required Pulls: /] /
Pump Time (min): ~__ ~zj & Vol. Purged(gal): VAZE
Vol. Purged (gals): k3 Other:
Sampling Parameters + + + + + + +
Volume | Water Turbidity| T Cond. | ORP | Do [ Flow Remark
Time Disghl;gid Level (ur\rJTlul)y ((?:m)ID PH (on ) | mv) | (mgy | Rete o
(gal) (if BTOC) (mL/m)
1575 ~ 2.9 START PuNP
j520 : 297 1100 1/528 1351 435|757 5.8¢ = Clear ] a6t~
1595 1 ~02 19,97 1712617/6.9]6.05[0473])35 1 0,v0| 260
/530 1~03519. 97 109 (169 [6.24[0505] jod [0C [ w
/53¢ 15D | 9289 0.0 1470 16.26 0562 je0 |t.00 "
[540 209 | 297 [ O,0 771 [6.39 O.L,84] 79 0-49 A
15495 1~ 950 [2.99 0.0 [12.3[639[0-686] 7] | Owo] «
S50 1~3% 1209 [wp [773(0.% [Owgl] 70 | 0wo | =
1855 Liel SheSb Oisfonugefl ILr e
/bao Samn b i JW
D
a4
( [
N
e\ ‘ /
I S &~ Je /] /
/[l A (Ao
7 —
/
Notes !
~Mo Plalao D83, (4 po |
Checked by: Date:
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ﬁy MACTEC Low Flow Well Purge a@gﬁeld Sheet
J ‘ A Project Number: Well Number: Sheet [ of l
3552-0¢ 1212 M -yw-3 [
Sampler Name: Ty Well Location Description:  [/o [H §
Date: e Weather Conditions:  Siunn. |, H/ Dy
— v
Sample Tubing Type: Teflon ~ Teflon Lined  Cther’ fe L\/ Laboratory Parameters:
Analyzer Type: L,[q b D)3 COcC.
Analyzer IDNo.: — NOs- 0 @ glé
Pump Type: Sub, Cent.  Rerist=" Other:
Pump ID No.: 20,0 [ Sep® -39
Bailer Type: Teflon SS Other: o
Total Well Depth (FT) : &Z 75 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - i 5% 1in g 0.0408
Water Column (FT) = 20/ @ =163t
Gal/Ft of Casing x IJ 4 in Iﬂﬁ (Aﬁ/i 0.6524
Casing Volume (Gal) = i ?g? Lp 6 in f ) 1.4680
No.of Volumes min.(3) x , 8in \ P 2.6097
Purge Volume (Gal) =" ((f VW 10 in ) [ O 4.0776
12 in 5.8718
Pump: — Bailer:
Time On: J2LS Bailer Vol. (gal): /]
Flow Rate (gpm): ;€0 i [ g Required Pulls: aye =i
Pump Time (min): 5% Vol. Purged(gal): / UV
Vol. Purged (gals): . Other: ‘
Sampling Parameters * + + + * + x
Water Water Flow
. Volume Turbidity] Temp Cond. [ ORP DO Remarks
Tme | pischarged| .2 1" 10y | (©) | PH ( )| mv) | mgr | Rete
(gal) (if BTOC) ‘ ‘ (mL/m)
215 - [1S¥ START Dy ]
12390 “ i 59 4.4 1.8 [5.2] lo.z99 i0a |yl - Flow Gt Yo &l
1225 0. 251/ 60 [35,9 by [{ug 659 | 59 0.90 150 _|Clec~ walter
) ~0.35 | J,D 57 _[ib7 [Ss5 0936 [ 4L D00 |
/238 ~0.65 |40 0.9 /6 |5.63[0.553[39 [U90 | =
| 5o "0 851760 (00 {197 18050660 [ 99 [P0 | o
s~ ~ .05 | /6o 0.0 |IN215.68 0719 17  [0weo “
/250 ~L Y | /0 8.0 |/7] [59/ |0.226] & 0,90 a
1285 | ~175 [ ] ,0 0.0 7.3 |59 (0995 3 .00 &
13 © 220 | L 00 [17.3 1570 [0, 775] | 80 u
130y | LI SHAG 5 Ol siommed Motk
13) 0 fam(}w e
N
)7 »
N L 7 A
] e s L/
LV OoF
S v i \
Notes: ; .
Mo pd5, s sves . Los PD .
Checked by: Date:
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Low Flow Well Purge and\‘SarHR!j'ng"Field Sheet

Project Number:

CSYE A

_Well Numberv: i
-I]

- Sl

A [T —

Sampler Name:

o7 LTS5

Well Location Description:

Date: ™ , 22 2 &5 Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined .Qther: Laboratory Parameters;
Analyzer Type: %/p/ég e ‘
Analyzer ID No.: ’
Pump Type: Sub.  Cent. (Berist Other:
Pump ID 'No.:
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): /<, <5 ~Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- /., & & 1in 0.0408
'Water Column (FT) = : < T 0.1631
Gal/Ft of Casing x 4in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3) x 8 in 2.6097
.Purge Volume (Gal) =" 10 in 4,0776"
12 in 5.8718
Pump: Bailer:
Time On: . 1% Bailer Vol. (gal):
Flow Rate (gpm): Required. Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + * + + +
. . Water Water Flow
Time »\/olume Level Turbidity] Temp oH Cond. ORP DO Rate Remarks
| Dlsc(:g:,r)ged (if BTOC) (NTU) | (C) m( /,i (mV) | (mg/L) (mL/m)
XSO | sz | L4 | RG7VZAN £./2 0867 §3 |22 | S0 | Lrear
&S g | g r8 |\Red s dd 6.2\ 05 | <7 | gute | 737 /
T20 | _a o e | /o8 s aulg |03 | 20 |edv | 750 |7
GOl | <38 | S RSN g7 0553 | 43 lawe | S 77
‘?’;{"’ «3z | .0/ =7 sl 6./7 057 27 |acz | 2| o
GPl eS| L)) (2 F | AsTal fis 0553 2D 12331 <ol e
23 | </ /ol | g R el e/ OS5 | 2 |2 37 Seol s
Notes: i
Sty o Fel
Checked by: Date:
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o

ﬁy‘ ; = Low Flow Well Purge and S\anm,ljng“'Field Sheet
JMACTEC Project Number: Well Number: ~ " '|Sheet ___ of
SSSAVE 1240 | MI-A s
Sampler Name: _@ ez Well Location Description:
Date: y2L 74/ Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined ther; / Laboratory Parameters:
Analyzer Type: 57, b 5/—£2:§$\“//A
Analyzer ID No.: 2/5-03
Pump Type: Sub.  Cent. Rerigly Other:
Pump IDNo.: %~ O0%~ 37
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): = Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - 7/ 52 1 0.0408
Water Column (FT) = 631
GaVFtofCa&ngx 4 in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3) x 8 in 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: //§/\S Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + x * > + +
Water Water Flow
. Volume Turbidity| Temp Cond. [ ORP DO Remarks
Time | pischarged| . =¥ 'ty | ©) | P | () | vy | mon)| ReE©
(gal) (if BTOC) (mL/m)
[[S$5 o £ /2 - | - | - - - | — = | Flomow e
1200 Yy L 1Y B4, £ $el6 87| s/ —7 193 | 127 7
1205 | i / (4 7070 1545 1 £70 | @385 =22 (7,46 | 5O
/RO SSH 1. 1Y 1453 116,500 547 15,412 =2 |45 i@
(RIS | </ / ¥ 1200 Ve o cas osvid—rsz |5 w0 V27
(220|  | idd |54 ¢ /5.3l 96 |p,35%|-49 | 705650
1225 | @ b5 | A [ju, [ /770 6.9 1p. 353 =53 | .02 SFT0
(272 2 /, 19 17511671 £.94 15,397 ~6% |1, /S| 5]
/2355 LM i 1g 1197 lie ol g4 p.agh =71 658 | <2
2z | Al e 150 /.908.7% 0387 ~ 22 | 246 | <O
jodd |20 116 .38 [16.31,. 77234 ~23 257 | 60
2sel 374 1116 16.9% 1720004750381 |=77 |0.31 | 106
/153 3 (018 12,9 1123215, 9% 0.350 -4 1 | 6006] 500
1309 | 37 11.IQ 2. 01723 2. T8 03 - %] 10.0%] 150
(305 33/4 L1 § 6 | /730700 10377\ -%3 0.0 7] ;<O
(370 1 %% 1 LIiE 12 71/23 700|0.359-5& |o.00] ;30
(375 Y7 1. /8 13, /11730 7.0/ 1p380-86 |7.00 /5O
Notes: /&/'/Z(/ S @ gpe~ #4e /006 ) S 7e aylr, 19T
Tz /&'/é i = %&/er’ M/m 7 Feesls. Wart: sas
A A /é%/ ‘ Checked by:  Date:

W//&@/ a2 35

50389




Low Flow Well Purge and SamplingField Sheet

ZMACTEC

Checked by: Date:

Project Number: Well Number: Sheet | of _L_
%5708 (2(° ML)~ B0~ A
Sampler Name: ) Well Location Description: I/} Corps s f Sibe.
Date: 1-29-0¢ Weather Conditions: ~ { an * epig
— YA
Sample Tubing Type: Teflon , Teflon Lined  Other” foly/ Laboratory Parameters:
Analyzer Type: /| a{,cy, -2
Analyzer IDNo.: " Mpj 5 ~of Q@ COC/,
Pump Type: Sub.  Cent. erist Other:
Pump ID No.: (000 fyep —Spog -394
Bailer Type: Teflon =SS Other: A
Total Well Depth (FT): /S o Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - 11’7§5 1in 0.0408
Water Column (FT) = [ 3.2 0 .
Gal/Ft of Casing x L ‘> 4 in Tr -}4 /Ce l 0.6524
Casing Volume (Gal) = 0 6in - 4 1.4680
No.of Volumes min.(3) x el 8in 0,0 2.6097
Purge Volume (Gal) =" v oL 10 in (& § 4.0776
12 in 5.8718
Pump: Bailer:
Time On: )a50 Bailer Vol. (gal): A
Flow Rate (gpm): D L] P Required Pulls: S
Pump Time (min): EY% t Vol. Purged(gal): / VN
Vol. Purged (gals):  ~ 3§ : Other: ¢
Sampling Parameters + + + + + + +
Water Water - Flow
Time _Volume Level Turbidity] Temp oH Cond. | ORP DO Rate Remarks
Discharged (if BTOC) (NTU) | (C) () (mV) | (mg/L) (mL/m)
_(gal)_
(250 ~ .78 START fun -
|25S” — 51 | ©.0 175 |2 05961292 (054 [200 [Clear (Jelic
[39p |~0.25 |}.@Q¢ 00’ (7.7 |b.19 [0-H0l|22] [oH7 | 4
(%05 |~9.25 1/-99 Q.0 [)17-8 (&6 |0-3751223 [L.8¢ | »
1310 i~i.s0 [/.9) 0o/ [17.5lo 030423 (31 |
1305 |~D.os [1.92 0.9 1/ |6.05 |9.354 | 225 15 74 | w
1320 | ~2.52 |(,92 0.9 /2.5 |&/4 10,353 225 [5.39 i
(325~ |~ 3 90 17,92 [0 179.6 |61 |0.353] 227 540 | =
(330 23,50 [ T2 |90 1p0 [e3 [0.352] 985 [5.29 | =
/335 el SHbL ) Dfsconeedt ol be “
1240 Sarfle e 1\
—
\
_/
\
) e, Y .
— | /4 i
D e 2 WA RY S
4 e i 1 %)
Notes:

L0 Lyees o AL Pm,,\m/ LeV) (G5 Lompertd Yo L/@K/s%ﬂff [ Mo

)
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Low Flow Well Purge and@amplingField Sheet

ﬁMACTEC Project Number: Well Number: Sheet _ of
85c)-08 | 210 ML) -B6C-615
Sampler Name: 27 Well Location Description: /4 /) cofnes”
Date: J]-2¢-2¢ Weather Conditions: Furrny, YIS
L B
Sample Tubing Type: Teflon , Teflon Lined (Qw: 4 Laboratory Parameters:
Analyzer Type: rpbe )2 2/ % CD C
Analyzer ID No.: Moje - 3
Pump Type: Sub. _Cent. -~ Other:
Pump ID No.:  /oze pm,ﬁ Jwo¢- 54
Bailer Type: Teflon” SS  Other:
i)
Total Well Depth (FT) : 142_ b5 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) -<i,9.1 /, 1in 0.04
Water Column (FT) = 4}, " 7 @ - 4L L ( @gb
Gal/Ft of Casing x_§ /¢3] 4in J/ﬂ oe 0.6524
Casing Volume (Gal) = é 53 6 in . 1.4680
Noaof Volumes min.(3)x 2 77 8 in 37 25 2.6007
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: i Bailer:
Time On: ?/f Bailer Vol. (gal): A /\/
Flow Rate (gpm): Required Pulis: / /| &\
Pump Time (min): Vol. Purged(gal): / / ~
Vol. Purged (gals): Other: [
Sampling Parameters + + + + + + +
Water Water Flow
Time Volume Level Turbidity] Temp oH Cond. | ORP DO Rate Remarks
Dwgg?ed(ﬁBTOC) (NTU) | (C) ( ) (mV) (myL)(mum)
s - /9 START Pl .
§2o0 | ~0./0 /.98 /5.9 Jueg [543 (0322 14 |3.33 |5 | Clar zber
§25 1 ~0.95 [/ 97 (5. ;5301543 [0.3p [ 1/2 /.55 | 2 |pesd fow <l
p 1~lo [/.99 o5 iff [$35 000 | 199 2.9/ “
83 [~1-52 /7.9 197 1/S.37|5.390 [0300[ 12¢ (/.03 | =
10 1 o.00 1 /.97 [@.7 11539520 [0.299] /36 D=9 ] =
L4 1299 10499 (924 l639]6.0 (099147 [0HFE | «
450 [~F oo 1/.99 (4.9 |5 9960l (029349 [dqo |
5L | A 199 159 [$/0e216.3%]0.293[ 144 __[0.40 | _*
Joo | LJeIA #@Su Dikeonnsed] Morb i,
RIS Smm'nla o/
Sam il pell 4 ¢ D,V | 530
\ . — N
: /<~ )
( / /7~ -
~] // '4é<//, ,/’ / /
< | Y | 1/ Nt o
pd =70
va
Notes: \
Checked by: Date:
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- TEC Low Fiow Well Purge anﬂ/SampImg Field Sheet
2 . Project Number: mber, Sheet of
|3 eooghie  \MBG. 74 [T —
Sampler Name: /&€ (=0 832 Well Location Description:
Date: / ;1/';;/2% Weather Conditions:
od Ty
Sample Tubing Type: Teflon  Teflon Lin ©the? Laboratory Parameters;
Analyzer Type: ) ol S ol
Analyzer [D No.: _—
Pump Type: Sub.  Cent. (Resst® Other:
Pump ID No.:
Bailer Type: Teflon SS-  Other:
Total Well Depth (FT): /%7, 37 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - 2. ) 1in 0.0408
Water Column (FT) = &L 0.1631"
Gal/Ft of Casing x 4in - 0.6524
Casing Volume (Gal) = 6in 1.4680
No.of Volumes min,(3) x 8 in 2.6097
" Purge Volume (Gal) = 10 in 4.0776
. ‘ 12 in 5.8718
Pump: ' Bailer:
Time On: /2R 557 Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal): .
Vol. Purged (gals): Other: .
Sampling Parameters + + x + + + +
Water Water : ' Flow ‘
Time .Volurrge Level Turbidity] Temp oH Cond. | ORP DO | Rate Remarks
Discharged (if BTOC) (NTU) | (C) ()| (mV) | (mglL) (mL/m)
) (gal) s
[257 O 1282 - [ — = =1 = | —
25| it Do 1T ‘w i 4 S':// O/C /2 |77 s
7250 w7 | Reld |52 /73 071l 7 5o |ze2| vo
257 <% K50 5'.,4; SN S (73] 72T |33 | e
=4 e 23 2.0 S & CrT7E| o7 [ s A
L3285 | <2 | 2.a 2, O[S 8% <iBla/B | /27 a5 | <
FEl| 3 | Do 2.1 d7 iem |77 ZES ST | <o)
Notes: : g :
CBA@/WL/ 7~ //3 /7 2
Checked by: Date:
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= 7
Low Flow Well Purge and(/S/;mplip,g"Field Sheet

Pro;ect Number: Well Num?g Sheet__ of
3SEA08/2/© LR
Sampler Name: Well Locatlon Description:
Date: /7 // 7% Weather Conditions:
P
Sample Tubing Type: Teflon  Teflon Lined @i@w’ Laboratory Parameters:
Analyzer Type: 60770 /. L1 0
Analyzer ID No.: .
Pump Type: Sub.  Cent. @r[&/ Other:
- Pump ID No.: :
Bailer Type: Teflon S8 Other:

Total Well Depth (FT) : 953575 Casing Diameter: Gal/Ft of Casing:

Depth to Water (FT) - » 2 1in 0.0408
Water Column (FT) = Iz 0.1631
Gal/Ft of Casing x 4in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3) x 8 in 2.6097

" Purge Volume (Gal) = 10 in 4.0776

' 12 in 5.8718
Pump: ' Bailer:
Time on:  // &0 Bailer Vol. (gal):
Flow Rate (gpm):  Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): ' Other:
Sampling Parameters + + * * + + +
o Water Water Flow
Time . 'VoMn@ Level Turbidity] Temp pH Cond. { ORP DOv Rate Remarks
Discharged (if BTOC) (NTU) | (C) () (mV) | (mg/L) (mL/m)
(gal) s

YA ) /N o - - | — — | = -

LA <% | ASS 13408 [78AS. 85 | 6/ 1S | 2.0/ | 50

/;wﬂ s f, Sof 177 |ize7| 7510 A | 95 | /57 | sO

L2 5 <o 1752 |07 Va7 sz |l id7] 23 1 /-38 | <O

(R | e / S | 7.3 yzor| s || O /,,35’ &2

fafsS 1= 27 (r5a 17,7 /a8 sk |6/73] 68 737 | SO
22202 >y  |ASR [ LIV/S[5:76|6. 7 o7 | /.57 | o2
Notes: <= ) — ) T

Checked by: Date:
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MACTEC Low Flow Well Purge andSampling Field Sheet'
J Project Number: WeII Num Sheet [ of |
Siry-09-i200 | MR- g
Sampler Name: Well Locatlon Description: S Lantls”
Date: /1 0-Y0 ¢ Weather Conditions: SCpn, tole
Sample Tubing Type: Teflon = Teflon Lined ther: Laboratory Parameters:
Analyzer Type:  Moebs, LB W/bé/ .
Analyzer IDNo.:  me| - 0§ . ge/& é[){,
Pump Type: Sub. Cent. RE€rs# Other:
Pump IDNo.: Pie # J22)4
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): 27. 270 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - $3 1in 0.0408
Water Column (FT) = 2 Q <Zip>- ¢7LVh(7 /hdéLéﬁl _
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = M sin O -/ 7 1.4680
No.of Volumes min.(3) x f; 8 in 2.6097
Purge Volume ( GaD— 10 in 4.0776
12 in 5.8718
Pump: - Bailer:
Time On: J i3, Bailer Vol. (gal): s
Flow Rate (gpm): NS b~ Required Pulls: // //J
Pump Time (min): g) T Vol. Purged(gal): [
Vol. Purged (gals): ~{ ¢ Other:
Sampling Parameters * + * + * * +
VV(\)/I?Jtrire water o idity| Temp Cond. | ORP | Do | Flow Remarks
Time Dischargec itoroc)| NTU | ©) [ PP | my) | many L)
(O3S ~ 9,53 START binif
©H0 _1~0.1 9.55 [0 1153 13,70 [0.96 | 245 [R.03 |25 |fees wat<r
[045 1~0,2 19,55 /2.5 /57 3,77 [2,55 (D6 [ogo | i
/050 ~05 | 988 (|27 115712851/ 73[263 |00 “
L0553 ~0.0 1955 (.3 [/59]%971/.64 [ Jed |owD | =
1490 ~Jep |9 55 | Y 1415.913.99(/.63 (260 |60 | -
Jo 5~ ~1.2 | 455 13,9 [lpo (398|463 [ 2é0 [0 | w
liee LA s deble 1D Con ke - jlbi5e,
115~ Jarplo [p e
i ™
\ /
/[
\_%'_#
\ -
==
i L~
A (A [
==
Notes.’ Lo ﬂD /L/”?L‘V'[, ()Vg’/\/b/z
Checked by: Date:
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ﬁf w ‘ Low Flow Well Purge ar@ Field Sheet
JMACTEC Project Number: Well Number: ‘ Sheet ___ of
B 0G0 NLRLC-95
Sampler Name: 23 Well Location Description: </ ] feni "
Date: [)-Y-0F Weather Conditions: Sunal YY)y
X [
Sample Tubing Type: Te_ﬂg Teﬂon Lined he }70 ‘Ig/ Laboratory Parameters:
Analyzer Type: Jbribe, L/ >
Analyzer IDNo.:  mojC - 0% W @L
Pump Type: Sub. Cent. @egeisf.  Other:
Pump IDNo.:  Pye Je=
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) : H} ) Casmg Dlameter Gal/Ft of Casing:
Depth to Water (FT) -~ 9,02 J /\A,Lfv 0.0408
Water Column (FT) =" 3¢. 79 P /\,\p
Gal/Ft of Casing x : 4 in 0.6524
Casing Volume (Gal) = Lﬁytg 6 in 1.4680
No.of Volumes min.(3) x /15 8 in 2.6097
Purge Volume (Gal)= | T/ 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: @%/ Bailer Vol. (gal): a / /)
Flow Rate (gpm): ;5D /L //oin Required Pulls: /) A
Pump Time (min): Vol.Purged(gal):  / [/ [/ U
Vol. Purged (gals): Other: 7
Sampling Parameters + + + * * + *
Water Water Flow
Time Volume Level Turbidity] Temp oH Cond. | ORP DO Rate Remarks
DlS((:h:lrged (if BTOC) (NTU) | (C) ( ) (mV) | (mg/L) (mL/m)
995 g.92 | S7Afr| dimf ‘
0 =07 |99i %t [13.9 G7 10936 69 0o [J50
S 1~9-2 129 [76.) [)4.5 [6.33 |0.727] /5 D97 | »
VA L "0:3 ¥.91 75,8 1144 16.39 0.629] -7 0.80 | .
[2]9 —0.7 | 9.9 |s0.9 15 2 a3 0.4 [-45 |09 =
10[5 | 2. G | 441 1534 (45 244|050l -9 5 | g7 || =
[N 51 5Fy . AT /me . |/ | Al ¢ o Lo
‘ Ve’ t//. 2/ ﬂ//ﬁ 2 // J
TC [ZE AR a4/~ e
/20 ggmﬂ{ é;/éz/%g N /9/‘/ o4 7/7//2/ 7 g
: Checked by: Date:

Q,,noh W gace- L -LSL
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?jM ACTEC Low Flow Well Purge and(Sampling Pield Sheet
‘ A Project Number: Well Number: Sheet ___ of
UL -pot - S5
Sampler Name: Well Location Description:
Date: | D -9 - Weather Conditions:
Sample Tubing Type: Teflon  Teflon Lined  Other: Laboratory Parameters:
Analyzer Type
Analyzer ID No.:
Pump Type: Sub.  Cent.  Perist.  Other;
Pump ID No.:
Bailer Type: Teflon SS  Other:

Total Well Depth (FT) : Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - E 1in 0.0408
Water Column (FT) = 2 in 0.1631

Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = 6 in - 1.4680
No.of Volumes min.(3) x 8 in 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: Bailer:
TimeOn: | 4 A0 Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + * x x + +
Water Water . Flow
Time Volume Level Turbidity; Temp H Cond. | ORP DO Rate Remarks
Discharged| |, (NTU) | ) | P ¢ )| mv) | (mgn)
(if BTOC) (mL/m)

1430 Jut  (gal)

[z0 " 1T 9.02 START P¥A()

[53 |~0. ] 9.05 149.9 /3741020 0. 204|795 |TH7 |3

30 | ~U. 25| 905 [H$.5 14931645 19,296] 37 052 | =

(435 [~O.8 9do¢ 126 iswo) |bto [0.036] 23 [9.33 | =«

(5o ~o9y | e | 94 iS22 6.2 ]0857]-49 04| o

HYs | ~tD N0F | &P ISHo |b.tr 71226 -5Ste |85 “

850 ALy | 9085 0.3 Cqbllee [0.290] ~¢1 [D4% | =

/955 Il s | 905190 83Che (0295 =66 000 | =

v Hooo | ~0.0 [ 90 0.0 [K52|¢.6l |9.99 | &9 (0.0 ~

1505 | ~25 | 295 | 90 [IS.22|6.65 [0.933]-67 |owe | =

[5co [l §lcﬂa; =

Sy Siaf by |8ret

Notes:
Checked by: Date:

50396
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NI A( Low Flow Well Purge and Sampling-Field Sheet
JMACTEC Project Number: Well Num;(j. ~ |Sheet___ of
2587-09-(2p | Mlo-bti- 9/
Sampler Name: e Well Location Description: S Anrd )
Date: /:)i'l-/ -O% Weather Conditions: Supy SOy
N/ °
Sample Tubing Type: Teflon  Teflon Lined  Other: [de'd Laboratory Parameters:
Analyzer Type: \,é)(-, e, Do :
Analyzer ID No.: Moly-o09 fj% C‘)/C'
Pump Type: Sub. , Cent.  Redst  Other:
Pump ID No.: P (2214
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): 25~ Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- ), 4 1 |n ¢+ 0.0408
Water Column (FT) = AYECR ()UMP h»\(ﬁ L@
Gal/Ft of Casing x ‘ ‘ o) 4in 06524
Casing Volume (Gal) = | 6in 1.4680
No.of Volumes min.(3)x [ |/ ] //éd 8 in 2.6097
ngeVdume(GaD=z 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal): o/
Flow Rate (gpm): Required Pulls: /| /Yt
Pump Time (min): Vol. Purged(gal): / L
Vol. Purged (gals): Other: ‘
Sampling Parameters E E + + S + +
Water Water Flow
Time Volume Level Turbidity| Temp H Cond. | ORP DO Rat Remarks
; p ate
Discharged (if BTOC) (NTU) | (C) ( ) (mV) | (mg/L) (mL/m)
(gal)
252 - 7.9 STAR[ Puan)
255 |o. ] [9.66 1213 %Y (7,57 [03492 | -43 | 0op | ew | Ctarioater
(300 00-35 12,97 14156 1104 6.4T (273 [-4g |o.800 | u
(205 |~©.5 172.99 145 (/] |6.47 [0.235]-50 [0.00 [ n
o~ [19.725 19 97 G-§ il | (46 |0,y45]-53 [O25] a
(38 ~L& 797 lo:8 /6.2 [6-Y510435C[-353 |02 c
(320 |2\ 2s” 177,97 2.9 1163 [b.d5 [p.455 | -36 [095 | &
(325 [~ 5‘ 2-97 1/7.8 o5 b.y4 (0455 -5C |60 [ =
530 | Dell iG] Fitdheert 1750
3 Ja,vp Q {Jeh
Notes:
Checked by: Date:

50397
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Low Flow Well Purge and Sampling Field Sheelt

Yo DO mebsuedd

Checked by:

ZMACTEC
. Project Number: Well Number Sheet_é_of(_
B 2-op 1210 | el - -96
Sampler Name: Well Location Description: [
Date:  ;7-4/. oq Weather Conditions: Senn TP%
) ¥
L/
Sample Tubing Type: Teflon _Teflon Lined @gep/ /’ Uy Laboratory Parameters:
Analyzer Type: 490154 D) D CO
Analyzer IDNo.: [yd/§ - 0@ 5/4 G
Pump Type: Sub.,, Cent. Pefistf Other: ‘
Pump IDNo.: __ oo & | 227Y
Bailer Type: Teflon SS  Other:

Total Well Depth (FT) : 4 1S Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) -~ ), ¢/ 1in qu» Z 0.0408
Water Column (FT) =74/, 94 U/"\ \[\, £, w

Gal/Ft of Casing x 4in 0.6524
Casing Volume (Gal)=_ /| / J L‘(}'J 6 in Q 37 QJ =/ 1.4680
No.of Volumes min.(3) x 7& ‘ 8 in 2.6097
Purge Volume (Gal) = ) ) 100 4.0776
12 in 5.8718
Pump: Bailer:
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + + + +
Water Water Flow
. Volume Turbidity] Temp Cond. | ORP DO Remarks
Tme A pischarged| 2 1'vtuy | ) | PR L () | v | mou | RO
(gal) (if BTOC) (mL/m)

[[5S - 2.5) | S7TART [HpP

/220 ~0, | 7:532 3.9 )60 [p.620:3/2] 3l [0,5x | P00 | clear waler

(205 |00 I8 2.3 2.7 /62 16,76 [0.3729] 4 P20 |

(210 |n0. 5 [7.52 [Z3 /(wﬂ 693 |47 ~)) 9.0 [ W

1205 12075 1 2.53 11,9 /2[99 [D.Y551 19 | oo | =
(220 |~).0 [7.53 (00 [l 2089 [OYI5]-21 o0 | =
(208 |~T 2y 1752 oo |62 [sd 0405 D] o0 |~
1230 |-l ¢ 253 | 09 /6.3 |6.84 |p99d[-22 |pso | =
(235 | bkl Sl Bscemlf jAdbe
/240 Safy #

N
]

< N
\ —
N

P

=
= /1y
Notes: /L
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2N A Low Flow Well Purge and §ampling Pield Sheet
JMACTEC Project Number: Well Number Sheet_iof_’
355 7-09-4(0 Mio- L6C - 1o/
Sampler Name: DY Well Location Description: . <
Date: () -£[-04 Weather Conditions: s b
L a7
Sample Tubing Type: Teflo Teflon Lined  @ther! #° 0 Laboratory Parameters:
Analyzer Type: ,Z) 6 -9 2
Analyzer ID No.: Mojc - D% See C,Z) C
Pump Type: S?b. Cent. 8sdst. Other:
Pump IDNo.: e d [Py
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): /} P Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - _ ¢, &4 1in 0.0408
Water Column (FT) = _j ¢, 3(_.‘ @ '[//b\g\ hﬂ&/vf 631>
GaVFtofCa&ngx¥4f 4in 0.6524
Casing Volume (Gal) = V égm) 6in [ 1.4680
No.of Volumes min.(3) x { {{ 8 in 2.6097
Purge Volume (Gal) = fﬂgb) 10 in 4.0776
12 in 5.8718
Pump: Baner /67
Time On: Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls: //
Pump Time (min): Vol. Purged(gal): /| // y [
Vol. Purged (gals): Other: / | T
Sampling Parameters + + + + t + *
Water Water Flow
) Volume Turbidity| Temp Cond. | ORP DO Remarks
"M pischarged| -2 ntuy | c) | PPl () | vy | ma | Rete
@al) | (FBTOC) (mL/m)
(410 - 268 | Sl Pom i
1405 ~o,1 9071 1129 (/6.5 [6.95 |0.956] ~60_|D-00 | F%° |Clear wudes
[H4R0 ~0. 251 8.1 1127 /by p.Y319-9 M| ~7C [0.00 i
25 1,9.5 [ 99 | S0 [1,.9[6d*T40Y| 79 [00D] v
q3v A0.785| 4.7/ | D9 Vi'y elo Yl 0S3[-79 Do “
(435 |~ 0 L 1oy |16.616.d010.690]-90 [ DT [ =
Y40 |~ 5 ¥ 12.2 /s lo.9] 10.6/5| %1 |po0] o
(445 ~[.7Y g fco /6.0 oYl |D6IY] -93 .08 v
[4580 |~F® | 9] 8.0 [/o.C .40 |D.6]5] 3] | OsD| =
1955 | bell Stalie; LASeon~f Modde
[599 ngu (e U
S
{ -
/
2172 =
\)<’ [\ 7 7
ST
yz)
Notes: ere L
Checked by: Date:
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e ™

v 4
ﬁ MACTEC Low Flow Well Purge an({éinlg!iﬁg/ﬁeld Sheet
¥i A ‘ Project Number: Well Number: Sheet __ of

R /o8

— )
Sampler Name: /30 [ > )pere. <27 Well Location Description: ___ )
Date: /9 . 2,/c% Weather Conditions:  Szz47-7, [ gz
3
Sample Tubing Type: Teflon | Teflon Lined Q@e% Laboratory Parameters:

Analyzer Type: 4 i L -2
AnalyzerIDNo.: g1 0 /3~ 3
Pump Type: Sub Cent. Eerisj;,/‘ Other:
Pump ID No.: SOOE -39
Bailer Type: Teflon SS  Other:

Total Well Depth (FT) : Z Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - Z /3 1in 0.0408
Water Column (FT) = i
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3) x 8 in 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pum Bailer:
Time On: ; :)7 fyﬁ Bailer Vol. (gal):
Flow Rate (gpm): Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + x + +
Water Water Flow
Time .Volume Level Turbidity] Temp pH Cond. | ORP DO Rate Remarks
Dls?g:l;ged (if BTOC) (NTU) | (C) () (mV) | (mg/L) (mL/m)
> o L7 ~ - - - - - ~ &

345 | <2 |Z./7 0.0 |/GH| 75 |55 32 (78032

35| <2 | .200:0 16.70 2 /7| o555 |2.77| 7002

=< | <34 . 3070 1z 0l 8.5 (=77 |2 94 /00

522 | </ B:20 |20 [igzd 217 1059/ =77 |2, 87| /20

ST < 1 B.20 o0 1680 772 |os72|~8/ |4 57 707

Notes:

’“’“ /% / //// / %/ﬁ/ Checked by: ___Date:
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P
gM ACTEC Low Flow Well Purge and S§mpling Field Sheet
' [ ' Project Number: . Well Number: Sheet ____ of
I SES IR0 a4
Sampler Name: 7 2.7 Well Location Description:
Date: 19/ Weather Conditions: 2/4;7/; P74
Sample Tubing Type: Teflon flon Lined Ouh.e;/ Laboratory Parameters:
Analyzer Type: L/ r; z/// (-7
Analyzer ID No.: "m0 /s 0=
Pump Type: Sub.  Cent. (PerisE  Other:
PumpIDNo..  $7&-=c
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - Z
Water Column (FT) = ®
GaVFtofCa&ngx 4 in
Casing Volume (Gal) = 6 in
No.of Volumes min.(3) x 8in
Purge Volume (Gal) = 10 in
12 in
Pump: Bailer:
TimeOn: ;30 Bailer Vol. (gal):
Flow Rate (gpm): Required Pulis:
Pump Time (min): Val. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + + + +
Water Water Flow
; Volume Turbidity| Temp Cond. | ORP DO Remarks
"M pischarged| . ke | ) Cy | P Y| @v | men| Rete
(qal) (if BTOC) (mL/m)
35 | < 77 | R.58 1777 117,92, 207 77023 3.7 55 T2
lotZ | &5 | K57 (/3. Fi£.03 go) 7 ool |2 s/ |25 | =
225 <72 12,57 13, % /532 £.00 |7 97| gt | SO |
oSO 2 R SE | 7.g (5.2 97 6. 67755  |ps7 s | -
2SS | "2 | o<z 7L [ja3laod | gee/50 2,59 | s .
LD S 27 | sy |Z # (1552577 log | 57 ARSI I
(25 | = 586 | 2,87 sit7185 78 p 62/ (47 10,28 |<w X
LS 25z 0.0 kig|$o8 pal 8 827 [s0 |7
LST sy | 352 |90 eislcodatlls ite Tso i
N <
Notes: #fi ) //TES]
S&M%ﬁc/ ot
/ Checked by: Date:
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Low Flow Well Purge an{d/S@pling)Field Sheet

ZMACTEC

Project Number: Well Number: ~—" _"[Sheet__of ____
555908//0 | il-BGC 11 B
Sampler Name: IS S Well Location Description: =
Date: j4 / J/ | Weather Conditions: __ <oy & i/
4 7
Sample Tubing Type: Teflon  Teflon Lined Qther:~ Laboratory Parameters:
AnaerrTypeQzﬁéyny A
Analyzer IDNo.: — /77 /<=5 5
Pump Type: Sub.  Cent. Rerisf., Other:
Pump ID No.:  <¢zms7- 39
Bailer Type: Teflon SS  Other:
Total Well Depth (FT): 34. 4 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - . 1,4 0.0408
Water Column (FT) = Q . %
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3) x 8 in 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: 23 2 Bailer Vol. (gal):
Flow Rate (gpm): - Required Pulls:
Pump Time (min): Vol. Purged(gal):
Vol. Purged (gals): Other:
Sampling Parameters + + + + + + +
Water Water ’ ~~ | Flow
Time _Volume Level Turbidity| Temp oH Cond. | ORP DO Rate Remarks
Dlsc(:g:Ir)ged (if BTOC) (NTU) | (C) ”7%/631, (mV) | (mg/L) (mL/m)

37 a B2 | — - | = — ~ — =~ | freZ o
73S 1<% 133¢ oo | marro Pz |63 £.5% [1op /24@
P4 Yy B3 2 M55 o598 30 [ R.<p L0 |~ a

< < 24 8.3¢ 127 50704520 -6 1AL ] 7% /!
Z<0o 7 836 120 /S sHes3n-w3s|-20 /7€ |9< | +
7<%~ |34 2.36 |09 | Kedlgss ooy |29 |/ 3< e |~

22 | <) 236 R,/ /597255 | o679 6 |30 5%

) / 2:3¢ 140 U leap (pars|=32 |/ 22 |7«
(L7 /% 1232 2.2 | Jssilees .e75| 756 | [-27] 7%
L5775 | B.36 (0,0 [/Stgla i3] 067929 1100 | <
Notes: C/
Checked by: Date:

50402
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ﬁ . x : , Low Flow Well Purge and(Sa /p,mg Fleld Sheet
JMACTEC Project Number: Well Numb Sheet _| of |
300D -0 IRLD 6 - /24 |
Sampler Name: IS Well Locatxon Description: 5 Dwalesr
Date: j2-5-0¢ Weather Conditions: céo.,&ﬂ 7
4
Sample Tubing Type: Teflon Teﬂon Llned Other: 7y Laboratory Parameters:
Analyzer Type: /eénéz’ ¢ cof
Analyzer ID No.: — /m.///¢" 2;142?
Pump Type: Sub. Cent. 7 Other:
Pump ID No.: /%gz.}¥ 20y
Bailer Type: Teflon SS  Other:
Total Well Depth (FT) : Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - '7,'72 1in / 0.0408
Water Column (FT) = Zi° A ééao})
Gal/Ft of Casing x4 j 4 in F//ﬂ'p /I/V/W//( 0.6524
Casing Volume (Gal)="/ [/ / W 6 in ‘ 1.4680
No.of Volumes min.(3) x 7& % o 8 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: JOlOD | Bailer Vol. (gal): sy
Flow Rate (gpm): 258 M7 /e Required Pulls: /) /S
Pump Time (min): LS Vol. Purged(gal): VAay/as
Vol. Purged (gals):  ~ 2} Other: - i
Sampling Parameters x + + + + + +
Water Water Fiow
Time Volume Level Turbidity] Temp H Cond. ORP DO Rate Remarks
Discharged| . (NTU) | (c) | P ()| mv) | (mgr)
(if BTOC) (mL/m)
__(gal) |
1010 ~ 773 | S7ARY iy
o/f | ~o. | 775 3¢, 2(/5 00 564 |0.36%] 43 4.72 [0
020 | 70,8 [2,7¢ |24 3 [/5:2¢ 15,00 0,369 22 o0 | w
1025 1109571 2.95 /5.9 |)s63]|5.60 0304 29 Duwn2 | o Qo cbder
(3o | ~i(o 275 110,79 |is.3/15 67 [0.3¢5] 04 0.0 | 1s
Jo35 |~ & 2.25 | 3.2 /5. 22]5 |0 366].20 J.e0 | «
040 175 (2395 (.6 15504 03 |0.203] (9 do2| v
2045 =22 [ 2.95 b2 15.2215.63 (0. 2,617 0.0 | &
050 | Lyl dfmlle - [ jscoredt b o, ’ '
055 | sarle| Loed ~
- 4. iy
s Sampbe 41/ AP S 17/
/“> !
< 27—
R\
Z 7\4424’/ %
Notes:
Checked by: Date:
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Low Flow Well Purge and %§W4ield Sheet

v/ T A f
ﬁMACTEC Project Number: Well Number: Sheet ( of !
355 9-09- 1200 | MUJ-Bex - a’l.g
Sampler Name: 2 Well Location Description: 2 bl
Date: J2-5-09 Weather Conditions: 0/0,,»4 © Yot
[4
2. oL
Sample Tubing Type: Teflo Teflon Lined ~ Other: [777% Laboratory Parameters:
Analyzer Type: J:r;,ﬁ&. Urpn ‘ 5 L
Analyzer IDNo.:  ~pys -3 Jet o
Pump Type: Sub, Cent.  Péust” Other:
PumpIDNo.: (e # /3214
Bailer Type: Teflon SS Cﬁhen/qu
Total Well Depth (FT) : Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- 7,9 ¢ 1 in / 0.0408
Water Column (FT) I\“V '\'\ !Q& 0
Gal/Ft of Casing x 4|n 0.6524
Casing Volume (Gal) = b@u) 6 in 1.4680
No.of Volumes min.(3) x 8in 2.6097
Purge Volume (Gal) = 10 in 4.0776
12 in 5.8718
Pump: Bailer:
Time On: 9/ 4 Bailer Vol. (gal): yd) /ﬁ
Flow Rate (gpm): 200 /e [pan~ Required Pulls: Ve =
Pump Time (min): Uy Vol. Purged(gal):  / [/ /7 !
Vol. Purged (gals): /.5~ Other:
Sampling Parameters + + * + + + t
Water Water Flow
) Volume Turbidity] Temp Cond. | ORP DO Remarks
Time | pischarged| =@ 'otuy | ) | PP | () | @mv) | mony | REte
"(al) | (BTOC) (mL/m)
9.0 - 7-9% STALT  Phnaf’ s
s | ~=-) | £.90 [33.1 [}4%|6/5 (059139 |Use |20 |l clear —
720 [29.25 [ F.od (211 /536|648 [0.5/3[/2  |0.l6 | = [Ll]wktch
925~ |~d. 5 [ .00 [79.9 [i5:93(4.26 |95/ | 25 O, op | =
920 [~0.75 | 7,72 /] -G [li 39|64 |0.511] 4 Jeoy | U gr$. L
735 [~lo 2o 14,1 s 391674 0573 4 [P |« |Jools o
799 Al 28 | goo 6.9 1) a3s|lord (054 3 | T Y -
945 | ~1.s" | 90 7.9 |JoHo |4 /Y 10,59 & o0 | =
750 Wl L7838l L Stonzct | fho <5
995 | Semple [Letl
N = )
7
N )
‘ /[ A1)
— A L - . /1
| 5 L2 (Ko s
[ e NS
Notes:
Checked by: Date:
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PROJECT NUMBER

33005 163

Engineer Proving Ground
U.S. Army Garrison

WELL NUMBER

ML-Bb¢ - 13

SHEET 1 OF 1

Fort Belvoir, Virginia
2005 BRAC Environmental

ﬁa)gép ELL PURGE AND SAMPLING FIELD SHEET

Restoration Program
CASING GALIFT
DEPTHTOWATER T = Ko/ ? / DIAMETER OF CASING
WELL DEPTH (FT): 95 / C} / IN, 0.1632
WATER COLUMN (FT): = }3 &2 4 N 0.6528
|eALFT OF casinG « 0632 6 IN. 14688
g —
CASING VOLUME (GAL) = %’b 8 IN. 2.611
NO. OF VOLUMES min.(3) o~ { & 10 IN. 4.0797
PURGE VOLUME (GAL) &L! 5/ f’Q 12 IN. 5.8748
METHOD OF PURGING {circle one)
PUMP: SUB, C fT PgRIST I ' OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON: BAILER VOL.. (gal) 25 /.33
FLOW RATE- ~ (gpm): &)L\c&’ P ”"“’p REQUIRED PULLS:
PUMP TIME  (min): VOL. PURGED (gals): '
VOL. PURGED (gals): & . 5- OTHER:
Water Volume Water 1 Dissolved
Discharged Level Turbidity | Temperature Conductivity ORP Oxygen Remarks
: (color, odor, sheen,
Time (gal) (ft BTOC) (NTU) (°C) pH (umhos/cm) mV mg/L sediment, etc.)
943 - 17 , , Sorid e d
/5 - qge0 118,25 | 4.9% | 2.9 7 J' 7J Wit ey
2O “— S0 [ ] 72 | 5L | .53 ¥ Sory] DB [
25 - r o Jo- g4 | S.16 2.2 %) 5233
30 a J1.0 [ Tlo.Jd! <Y, '-n .59 &) 245 R N
27 - 3.9 | L. .50 [F) 20 _|Sirpd el
_Ho - 221 .05 S’b . { & 26
i 75 - S48 | Npd7 | 577 | J.CYH 2] a27
5/ = .7 | 76.0] | 893 | N5 e WAL
5 ~ 6.5 | o) 5.3 29 - Y 3,24 -
[03S fla,/;/ud If)w«.l/ : -
—
e
/[ : N
( \
N )
\
N —
)
e S ~
p= yd
L 7
il /// /i
&%\ o -
=7
N =~

Attachmenl & well purge form

50405




Engineer Proving Ground PROJECT NUMBER " JWELL NUMBER
U.S. Army Garrison 3552 ~0:}«/,29_3 /‘4[\) -—géc.. /‘f SHEET 1 OF 1
Fort Beivoir, Virginia L
2005 BRAC Environmental le/éwh -t ELL PURGEWND SAMPLING FIELD SHEET
Restoration Program . :
: CASING GAL/FT
DEPTH TO WATER (FT): = &? 9 ‘ DIAMETER OF CASING
weLLoerTHFT: A 1. ) (o N 0.1632
WATER coLumn FT): = M ,q N 4 N 0.6528
" |GAL/ET OF CASING x D.(IA2 6 IN. 1.4688
casiNG voLume @Al = |+ G § 8 I 2.611
NO. OF VOLUMES min.(3) x [(7 10 IN. 4,0797
—
PURGE VOLUME (GAL) = /C?‘ s 12 IN. 5.8748
o METHOD OF PURGING (circle one)
PUMP: SUB. CENT.-PERIST. [ (¥ ljv Q/Fq ?9 BAILER : TEFLON, SS ,OTHER:
TIME ON: (oY § - ' b /) BAILER VOL.. (gal) 25 / .33
FLOW RATE- (gpm): ™ REQUIRED PULLS:
“lPUMPTIME  (min): S22 VOL. PURGED (gals): : ‘
VOL. PURGED (gals): (»§~ OTHER: ‘
Water Volume Water Dissoived
Discharged Level Turbidity | Temperature Conductivity ORP Oxygen Remarks
(color, odor, sheen,
Time (gal) (ft BTOC) (NTU) (°C) pH (umhos/cm) mv mg/L. sediment, etc.)
1oHs - 9.8 . : . Jorgld e Ul
25 s %0 | {9471 | B4 | ©. 457 -9 €8 o
2D - [-50' 1/72.93 15,94 OH9 | -~ 201 | Strgupf wie Ll
7c = L8805 (G2 (3.K | ogul | -2 307 4
L] - ~S.ot 17173 g3 Ol 2 o5 [Xrgef e )
4s - V10 (17-X¢ S-68 qJ9 H -0 7 ! ’
50 540 [ T8 | 5,7 2R 199
S 11 - 252 | J9 26 1567 1 0.9 I | 523
1) -~ P ["[”hus | 577 0.Coi - o 10
Tals X4 = 65 [)5 0l [540 | b.777 [~ 7-90
§
N
L —
- ' DY S A N A
T , P /
~.,_\\~ /
T
\
AN
™. —
740 D S
s A .
== e A
\ p é //-‘ / —_
e 7 /e
NI~ ")

Attachment 6 well purge form
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Engineer Proving Ground PROJECT NUMBER

WELL NUMBER

ML Bc /S

SHEET 1

OF 1

U.S. Army Garrison 388 09-/20%
Fort Belvoir, Virginia -
2005 BRAC Environmental ND SAMPLING FIELD SHEET
Restoration Program _ .
N CASING GALIFT
DEPTH TO WATER (FT): 5 9 q DIAMETER OF CASING
weLLpepTHFT: LB - @9 0.1632
WATER COLUMN FT): = [ O, ? 4 N 0.6528
" |GAL/FT OF CASING Ole3 6 IN. 1.4688
CASING VOLUME (GAL) = (. 7 (, 8 IN. 2.611
NO. OF VOLUMES min.(3) X - ( Lo v 10 IN. 4.0797
PURGE VOLUME (GAL) / 7 (ﬂ 12 IN. 5.8748
METHOD OF PURGING (circle one)
PUMP: SUB. CENT PERIST. | L\)WL,‘:,?JME BAILER : TEFLON, SS ,OTHER:
TmMEON: [ § 9 BAILER VOL.. (gal) 25 / .33
FLOW RATE: (gpm) REQUIRED PULLS:
PUMP TIME  (min): ¢ | = / VOL. PURGED (gals):
VOL. PURGED (gals): 7+ ) J OTHER:
Water Volume Water Dissolved
Discharged Level Turbidity | Temperature Conductivity ORP Oxygen Remarks
: (color, odor, sheen,
Time (gal) (ft BTOC) (NTU) (°C) pH (umhos/cm) mV mg/L sediment, etc.)
li{5o ~ 5.29 _ )
"ZIE 4= 65% ‘2.‘-0‘ s 9 "557 "‘“ ’,59 Q,[Ovd‘-' (1 Srem
[ 25 292 $9:5G (-0 b4 =14 77§ | pel- ke
[ 1217 20 295 | 19.31 . &Y v -5 J Y] tleedo, gteny
72w ) 71 1 1948 | f.od 5,79 -1 b8 | ro: clear
_122¥ 20 0.0 | )% {p:I2 5.59 ~2| £.70 Ao
23] 35 0.0 18l (o-10 .02 -2l 2.52 o &
A\
\ N~
e y
4 5
\ /
* !
.
\\\\
2
] Z
/ ~
\ ) ol / va
\ L L S
)" / / <
— ¢ 7 __
\

Attachment 6 well purge form
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.é“‘/éf@ﬁ

Y, _ ~ Low Flow Well Purge an€ Sampling Field Sheet
JMACTEC PrOJect Number: |well Number: Sheet _L of _/
3650 05-/963 | muec- SR
Sampler Name: 5 WellLocation Description: N por'mele s
Date: (2/lo- &1 Weather Conditions:  deejlefd, 904
Sample Tubing Type: Tefl n, Teﬂ@a:-h:’tﬁed/ Other: Laboratory Parameters:
Analyzer Type: r,)c O- >+ ; ) Lol
Analyzer ID No.: o oy — - ' ~
. Pump Type: Sub.  Cent. CE% Other: '
- Pump ID No.: ()L{§f5'7
- Bailer Type: Tefl S8  Other; y
_: yp von /M&
Total Well Depth (FT): /S5 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - fjo 1in . 0.0408
Water Column (FT) = 3 2 2in 3 >
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = 6 in - 1.4680
No.of Volumes min.(3) x "‘ﬁ 8 in 2.6097 -
ngevmume(GaD— 10 in ~ 4.0776
12 in 5.8718
Pump: : Bailer: )
 Timeon: 2§85 Bailer Vol. (gal): A4 7
Flow Rate (gpm): A ] §@ s [ Required Pulls: YN <d
Pump Time (min):~ [la/s 75 2% Vol. Purged(gal): [ L/
Vol. Purged (gals): &~ 2 Other: .
Sampling Parameters B + * + * + + +
. Water ’Water . Flow
Time ’Volume Level Turbidit [ Temp oH Cond. | ORP DO Rate Remarks
Dlsc(igaalf)ged (if BTOC) y(NTU)| (C) ¢ ) | (mV) | (mglL) (mL/m) |
7s¢ - [Jo | STelRq] Dup |
[oov (30 Y994 11g.63|0.9¢ 0.0 | -73 |{PT
/205 ;JM/ pnf oy of | Adngl . Mad | dyonpeck  bom pi] replkee
(019 | ponht " Siadal pumfly € o5 -
1020 | ~0.95 [ [ 30 _[(9.0 [16.74]2.17 0 8%3 |-22 |9.36_[I5C |Jubd abrye fint
1225 120.28 [1.3° 16T 91903247 [J.o3 97 [457 | # i
(030 ~/ (2P 146.71/9.42]|2-50|263 |~(0! |3.38 ]| 4
/D3¢ ~ls | {-Jp 30,4 [724%2.7 [D.<G]-109 [3.2/ | «
(2490 | ~j. 7S | j.do  1i9.9 |[2.841|72-24 |2 20 |~lO 3.7 | «
[ods |~ .32 0.5 |B6g 2-¢4 13 .33~/ [2-07] v
o§o | ~2.5 | /.30 8.4 J13.6U7.951245[-107 [30d | =
0355 | #2098 {30 (9.0 1143719-972 [D. 46| -iig [Zod | =
[lev A5 /.80, 19.85 (1925129721949 -it§ [3.03 | «
(Y w[( fﬁéﬂ{ /)IS«»OM‘F /wélfisL
(e Sarpl e
L —
q 1> "1 . A,
e ~_ | 4/
_ AL/ C
=]
Notes: T
Checked by: Date:
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g . _ » Low Flow Well Purge and S g Field Sheet
JMACTEC Project Number: Well Number: Sheet £ of [
S552069/243 Mirfibl- $6
Sampler Name: ML{, P lovii/n, 7 Well Location Description: ey
Date: 61//5,@ (/] Weather Conditions: ’ ZRS

i

Sample Tubing Type: Teflon (Teflon Li ) Other: Laboratory Parameters:

. Analyzer Type: [do Aibe, ()~ 2>

Analyzer ID No

§ee (=C

. 123
_Pump Type: Sub.  Cent. ( Perist.? Other:
Pump ID No.: Ol 2

Sagle < 1035

Bailer Type: Teflon  SS  Other: W
N\,

Total Well Depth (FT) R/ =g Casing Diameter: Gal/Ft of Casing: ]
Depth to Water (FT) - S | 1in 0.0408 Pe—r €3
Water Column (FT) = =, GCin>

GallFt of Casingx . /€3 4in 0.6524
Casing Volume (Gal) = 5.k 6in 1.4680
No.of Volumes min.(3) x z 8 in 2.6097
Purge Volume (Gal) =~ 1 4.4 1 6.4 10 in 4.0776
’ 12 in 5.8718
Pump: Bailer: :
Time On:j‘?@ﬁ" Bailer Vol. (gal): A
Flow Rate (gpm): 7 3 w4/ fovsen Required Pulls: A/ A
Pump Time (min): gg ~A Vol. Purged(gal): 2
Vol. Purged (gals): - 2 wq Other:
Sampling Parameters + + + + + + +
. Water Water Flow o
Time ‘Volume Level Turbidit{ Temp oH Cond. | ORP DO Rate Remarks
Dls?g:Ir)ged (if BTOC) y (NTU)[ (C) (;/Q),‘ (mV) | (mg/L) (mL/m)

OFes (18 | B0 : 7 Shigitly Porlad

S| v [ (1€ @2 | 224 é:¢ S (&YYo —i1IS P.&7 | Ys

O&ig g/ 1e(& Z7-C 119821 4.32 |Or922 [~128 | [-5¢ | ==

&qzo |a/ 19  123.7112590¢32 [®.9y3l—(3c |O77 [(sO

09zs |~.] (20 (.S Quql 6390357 /40 | v 44 |~r50

@430 |, 2o &0 /93¢ | C.uslo.spolvaz |0, 25| /35

0925 |~ 177 Y22711979| 6 -Y210,464|—-(43% (0,22 | =

dav4o | — 7 - 1117 24 |ig73 | 6.9Y 0. 44( [-ia2 [0.20 [ 14<

099S | A4 [.77 | 329 1/834 &4 |[0-Y39|-juy3 |0.20 | =

04856 | ~.1 L7 1<s3.¢(r9.-93|16.492 |0.980]-143 [0.77 | =

085S | . 172 | $3:7/287 682 [OUo( |-1943 |OcS | j4S

1006 A L1 7 /0co | 198 6.5218.967 |-7492 Qi< | /40

le &S a l A Yz.¢ [ 20.2(6.53 |0-39/ ] ~i3q | 8.25 130

72144 Ayl 1L X701 20320 £ .55 |10.387|-i37 | ©28] /3>

16(5 e ¢ [/ 16:8| 2033| 4, 5| 8352 ®izy | 0.2 =

fezz |2 )17 507 12865 ¢-5% (6389 [~139 | 6,29 | (3=

zes o, 2 1./ & 6:0 [ 20489 ¢-59 |039¢ [~r3<, @27 | >=

/63 A 7114 5.3 12074659 0388 | -3¢ |02 | —

—well <lalle slaolicad| = | J v gz . ®
< disconle) o) Mo S [l E T
; Smple)) (2 /23S ~ @

otes:

Checked by:

Date:

50409 .




Bailer Type: Teflon SS  Other: /l/%l\—

Low Flow Well Purge and ing Field Sheet
JMACTEC Project Number: Well Numbgr: , Sheet - of
3 S52~09-(9 3 | MIO-Bir( - A ,
Sampler Name: Well Location Description: M) eofnat
Date: /;,[ ©-0] Weather Conditions: osUCaslF 705 ¢
Sample Tubing Type: Teflon {f‘ Teflon Li Other: Laboratory Parameters:
Analyzer Type: ’th I » e g
Analyzer ID No.: Q10 f’} - CQC
.Pump Type: Sub.  Cent. 7 Other:
Pump ID No.: O4gy)

Total Well Depth (FT): ~1§ Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - - 1. 0.0408
Water Column (FT) = @jb 0.1631
Gal/Ft of Casing x 77 4 in 0.6524
Casing Volume (Gal) = || /| 6 in 1.4680
No.of Volumes min.(3) x N 8 in 2.6097 -
Purge Volume (Gal) = Z lZ — 10 in 4.0776
‘ 12 in 5.8718
Pump: Bailer:
Time On: /[//0 Bailer Vol. (gal): A .
Flow Rate (gpm): /59 pifpm Required Pulls: ya e
Pump Time (min): TY  penin Vol. Purged(gal): / |/
Vol. Purged (gals): N C o Other: ,
Sampling Parameters® ~ [# + + * * *
Vot | Weter | Temp Cond. | ORP | DO | Flow Remarks
Time Disc(;;;r)ged (!fLBeTvglC) y (NTU) pH ( )| mv) | (mglL) <n§f;‘:1) ,
14(0 - 9-2 SYARL YomP |
PALS | ~2/] 296 0.2 1R b-e) OF7H[-5 939 [I150 |cees vlef
j420 | ~2. 25| 297 1O+ 19.21]6-85 [0.561 [«66 (36> | = .
1935 [ ~D.75 | 245 [fow: 11327208 [059¢[ =75 (330 «
1930 [ ~| 245 | 00 [/9.94]7.07 | 160 [-§2 [ %34 | o
M35 | ~1.8 1249 [ 0.0 (/343739 [/e9q [-9Y [3.Y1 "
440 | Z(,75 | 099 D27 (1,68 [ 245 | juol [ -97. | 340 | =
1995 | ~2 1 2qd 0.0 19461740l F 6T [-10o0 |33 | =
(450 | =J.5 | 245 [0.0+ 149 7. 44|, 10 =1on 339 w
Idsy [ LRI\ blalie s Piscond [fas:5¢
[ 500 el LM
s AN
« / 2
L// P e
N\ ~ /
' A 4 21
. 7%&\497////vn
) ARLEX
Notes:
Checked by: Date:
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ZAMACTEC|

Low Flow Well Purge and Sampling Field Sheet

Project Number: Well Number: Sheet A of _~# .
ISs2 09 J268 | #re)~LEC ~ER
Sampler Name: Kandnp) r7#+m5-4 Well Location Description: WPl 4t Care Y
Date: é &/ 1 Weather Conditions:  Clavn, &C2vz, 229"
g 7
Sample Tubing Type: TeﬂonAg%f_p_LU@ Other: Laboratory Parameters:
Analyzer Type: b ~ 22
Analyzer ID No.: J23 £ b \/5(5
Pump Type: Sub.  Cent. erisB  Other: . .
PumpFlJD Klpo.: %/I 29 ['05
Bailer Type: Teflon SS  Other: %/4,

Total Well Depth (FT) : 2. Casing Diameter: Gal/Ft of Casing: -
Depth to Water (FT)- =2,,2./ 1in 0.0408 Pemp ,,C,/qke @
Water Column (FT)= =2 z,;? 2in 0.1631 37/

Gal/Ftof Casingx ¢ (€3 4 in 0.6524
Casing Volume (Gal) = EQQ 6 in 1.4680
No.of Volumes min.(3) x A 8 in 2.6097
Purge Volume (Gal) = . 4 10 in ~ 4.0776
o 12 in 5.8718
Pump: - . Bailer:
Time On: /Y < Bailer Vol. (gal): .
Flow Rate (gpm): VZr % é Required Pulls: A
Pump Time (min): 2S oy Vol. Purged(gal): 77 A
Vol. Purged (gals): am Z anl Other: /{/ 7
Sampling Parameters + + + + + + +
. Water Water . Flow :
Time yolume Level Turbidit|{ Temp oH Cond. ORP DO Rate Remarks
. Dts?g;r)ged it 8TOC) | (NTU)| (C) ()| (mV) | (mglL) (mL/m)
7% < 2.22 ' Vo Flon sGlobce?]
2o [~ / 2-22 24,0 1/99%[954 [0.33) /9 7 [Y.2€ [/59
192 I~ 7/ _.2z | 72.( /28! |Yés 033 l1sa | | &2 Clary—
Pol/Y3o i,/ 2.26 0.0 [20.44|Y4,6] [0.305|/4a [0.48] 10©
b tYyzs o 221 00 (205|457 0,302/Se |0.41 [~
(99p 7./ 2.2) 0,0 2139 Y:57 |0,302.1/9F |0 4s | 123
1995 =, 1 2.2) (0.0 |29 4.Sglo.3oriY7z |9-47| »=
1Y SO |} 2.2/ 0.5_|2/726|4Y.S90.302/497 [9Yq | /o8
14SS | Qe | .,/ 2.2/ Go 217252 |0.3s2|YY7 | OUD| =

- Siabal; /455

- Oisr,,.. /;j brmer | _SAGY
= Sepled | @ 15]16<

"\” P et -
i £ <
L
) R
\(__ o ——
N
Notes:
Checked by: Date:
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4MACTEC

/\[0/7()9

Low Flow Well Purge and wlmﬁ Field Sheet

Project Number: Well Number ' Sheet - of
?519/03 A3 | o ~bec- IR |
Sampler Name: Well Location Description: /. el

Date:

CHex

Weather Conditions:

geriast 7046

Sample Tubing Type: Teflon  T&flesFTed Other: Laboratory Parameters:
Analyzer Type: /J_n & P>
Analyzer ID No.: 01068 W _//D(/
_Pump Type: Sub. Cent. Perst™ Other: '
Pump ID No.: 04937 ‘ ‘
Bailer Type: Teflon SS  Other: ﬂm
Total Well Depth (FT) : Ky Casing Diameter; Gal/Ft of Casmg
Depth to Water (FT) - ) 1in 0.0408
Water Column (FT)= [0/ 06 e A 0.1631
Gal/Ft of Casing x { / \ - 4in 3 0.6524
Casing Volume (Gal)= [ [T A 6 in ‘ 1.4680
No.of Volumes min.(3)x / [/ ] 8 in 2.6097 -
Purge Volume (Gal)="] ¥ 10 in ~ 4.0776
' 12 in 5.8718
Pump: -~ Bailer;
Tlme On: f;é Bailer Vol. (gal): /) ﬂ/‘l/
Flow Rate (gpm): (7S mUf Required Pulls: / /4
Pump Time (min): &0 ' Vol. Purged(gal): / v
Vol. Purged (gals):~  ~ o, s Other:
Sampling Parameters + % + + + + +
| Water Water . Flow
Time Volume Level Turbidit | Temp oH Cond. | ORP DO Rate Remarks
Disc(:g:'r)ged (if BTOC) y (NTU)| (C) ¢ )] (mv) | (mgl) (mL/m)
{325 - 2.7 | STHRT Pugd -
gqo | Nn9,j 2.97 109 89 [Tq0 [0 01 42 377 /75 |Cher wcier
$45 | ~0.5 | 997 [[S [14.6202. 80 [0NA] |-G [ 327 | «
57 ~ 05 | Q.99 | G [H.60[{-05 09772 [F(0 | «
£55 [ ~0a5 1297 Jes [/ 927 10.7) [ -87 12 99 =
Sou [ ~e (5] 9.99 | 4] [/fwe [936 [7-35 |- [J 93] &
Ay Al | D45 | 29 [/eeolQ .S/ 4% 195 | .85 - w
Qlo MY | 299 1 Ged]]fed] 9.55[).43 [ -jo2 [ I 84 | «
NS | ~9.5 1997 [ 9.3 b/ 9.5C 1Y) 703 | D |~
yBY, [/./l/“ S48 Dy dorvat Jhrbg
725 | Sengll | Loef]
\
< )]
S 7
\ﬂtl/ )
il e B
— 1/ oAy
R R R VAT
/// ——<_7] /42
Notes:
Checked by: Date:
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Low Flow Weil Purge and Sampling Field Sheet

AMACTEC

Project Number:

TS558 664G )

Well Nu
A4 Pty -~

mber:

Sheet -g—6f 7

Sampler Name:

Handnl] pToay

Well Location D

Date:

8/ r7/0g

Weather Conditions:

escription:

Doverle , Quatye/

! 72RE
Sample Tubing Type: Teflon (_ Teflon Line Other: Laboratory Parameters:
Analyzer Type: Ll U-22- EEESLY 2 s
Analyzer ID No.: 12.%34y gdé Céﬂ 4
_Pump Type: Sub.  Cent. Eeris;.’ Other’ Cv 5/9@'7
Pump ID No.: & /2R
Bailer Type: Teflon SS  Other: /W/él
Total Well Depth (FT) : = Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- 2,2 < 1] 0.0408 p @ z
Water Column (FT)=_ 3¢5 581 Fey 57
Gal/Ft of Casingx /ég( 4 in 0.6524
Casing Volume (Gal) = 6. in 1.4680
No.of Volumes min.(3) x /ZZ [z 8 in 2.6097
Purge Volume (Gal) = [ 10in 4.0776
’ 12 in 5.8718
. Pump: Bailer:
Timeon: O34 Bailer Vol. (gal): ;A
Flow Rate (gpm): Do ML Sz Required Pulls: A/ /
Pump Time (min): 2 S ar, Vol. Purged(gal): I/ 7!
Vol. Purged (gals): - Y Other: z
Sampling Parameters + * + + + + +
| Water Water Fl
Time Volume Level " | Turbidit | Temp pH Cond. | ORP DO R;\Z Remarks
Dfsc(:g;r)ged (iteTOC) | (NTU)| (C) ¢ )| (mvV) | (mgl) (mL/m)
X24( 2.2.< fony oz
s4< ! 2,25 | 292 |G [sCy [09Y 5 (3 | 90 | Clo—
03956 w2 225 | 06 [79£2]5,75 (o9 =35 (k5 | 90
o0g5S &~ 3 220 0.0 |q,5¢ (578 [0172]~27 | o35 | =
0400 | ~.4 2:2L 0.0 1942 [5-87 [O475 | —2] 0.5 —
©405 | a5 | 2-2¢ 0,0 [qu3l5.97 (847, | -3= | 0.59| ga
Ol | ~. ¢ | 25100 (1199 |s28% |Viz0[-33 [ 053] o
o9rs |-, 8 225 |20 U232 5.99 |70 =3¢ | 0-SY|
S VL/ZAJ( 247, @4?4)/
DS aac fea] ,c‘.,égm%\
S»w;,/ 2l _Ogel
2
e 5
[ A— = -
[ N I c‘\,\
,\4/ \
SN
NI
\__J \ !
Notes: -
Checked by: Date:
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AMACTEC

Low Flow Well Purge and Wleld Sheet

Project Number: Well Number: Sheet - of
2559- 29- (263 | My~ bt - A
Sampler Name: M3 Well Location Description: S0 et
Date: b1 04 Weather Conditions: OUVER S F © POty
Sampie Tubing Type: Teflon . Tefem=ad  Other: Laboratory Parameters:
Analyzer Type: érba 0 k]
Analyzer iD No.: o/ 0L j el 6OC
Pump Type: Sub. _ Cent. _ Redst— Other:
Pump ID No.: @Vﬂ?
Bailer Type: Teflon S8S  Other: ﬂ/\ﬁ\/
Total Well Depth (FT): = Jp Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) ﬁﬂ 1 in 0.0408
Water Column (FT) = i 0.1631
Gal/Ft of Casing x 4in 0.6524
Casing Volume (Gal) = . 6 in 1.4680
No.of Volumes min.(3)x / 8 in 2.6097 -
Purge Volume (Gal) = 10 in ~ 4.0776
' 12 in 5.8718
Pump: — Bailer:
Tmeon: {295 Bailer Vol. (gal): A /1,
Flow Rate (gpm): [ .S miftsnn Required Pulls: YV
Pump Time (min): <O ) Vol. Purged(gal): / vV
Vol. Purged (gals): ~ OL Other: .
Sampling Parameters + + + + + + +
CWater |y ater ' Flow
Time Volume |* Level Turbidit | Temp oH Cond. | ORP DO Rate Remarks
. Dis?gzlr)ged i@ BTOC) |Y (NTU)| (C) ( )| (mv) | (mglL) (mL/m)
1225 - Ie49 | ¢rART] Pun-{d ‘
(230 | nO, L 2.45 ['0.0' 1799100 (Y-850 [-7Y ;i 2 | Clegr et
IS 120,95 | 9HY ‘9wo' 12.2916-72 1230 [=10° |3.89 | «
(4o | ~D. 5 | 545 | 0.0 119,93] €53 |Q.3Y | -s0 (343 | &
(25 [ ~0:25] 9.45 ["0.0' /9.81 %5 |2 29| -4C 337 | =
250 | ~1 GMy 0.0 Y. TIAHS 15 96 [“T5 3,35 | w
1dss | ~l 25| MY 00" [ ol bl [ D uq|-4L [3 35| i
[7260 [ al.§ ‘Z"ZJ Oeos {27048 Q.50 94 [3.37] «
1308 | ~/25 | 145 |"0.001%20[6.43]3.50 [-45 [3.37| =
2o EZ 57elle Afifonre b Korfie -
3is 54Aﬂlé i ‘
r(ﬂ'/u'ﬂl.uﬁ Utll el a ¥ /) Xl = NU 8- D pod
N
7 //
-‘T’ =N\
N - /< > Z
2 L . A
(S~ e <l WAV PV
; s A AVEXY
NOtes‘,MV/gé(/ﬂu/ij‘
Checked by: Date:
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Low Flow Well Purge and Sampling Field Sheet

ZMACTEC

Project Number: Well Number: Sheet -7 of _J
3552 -0d4-/2c3 | Lu)-tec -
Sampler Name: Kt 2| Yposrrba | Well Location Description:  So othem Persimme—
Date: &/ /'b P Weather Conditions: BeorOgh 7o
=,
Sample Tubing Type: Teflon eflon 1 Other: Laboratory Parameters:
Analyzer Type: Llopnbe ¢-2 2, y{-'
Analyzer ID No.: /2.38Y '
_Pump Type: Sub.  Cent. Reris®  Other:
Pump ID No.: 6429
Bailer Type: Teflon SS _ Other: A
Total Well Depth (FT) : Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - ot 1in 0.040 Peag 1 15k
Water Column (FT) = _ @ 3 < <Y @m’&eﬁ £ e
Gal/Ft of Casing x 2 (R 4 in 0.6524
Casing Volume (Gal) = S,z 6 in 1.4680
No.of Volumes min.(3) x 8 in 2.6097
Purge Volume (Gal) = ZZ!Z é ; 10 in ~ 4.0776
o 12 in 5.8718
Pump: 1Z2.2.0 Bailer:
Time On: ’ Bailer Vol. (gal): YA
Flow Rate (Gpm):~ o> e o Required Pulls: vl
Pump Time (min): ‘ Vol. Purged(gal): A
Vol. Purged (gals): .6 se! . Other:
Sampling Parameters + * + + + + +
. Water Water . Flow
Time .Volume Level Turbidit| Temp oH Cond. | ORP DO Rate Remarks
‘ Dlsc(:gaalr)ged (if BTOC) y (NTU)| (C) ( ) (mv) | (mglL) (mU/m)
AR .06 '
| fR2S : ' 6.2 0.32] C L
¥ ’K,ééa Galibrole ) | - Ba=lle h @ | /2 356
/232 ~il 19.06 (0.6 [19.98]| .3 0.387| ~9G (494 | 7190
235 | aj 368 O |(%2]5.98 0339 ~(er [6So | =
(24o o / 9.6% 6.0 _|/9C7 1 toc (6338 | stz |4s | =<
248 | o/ | 906 [S6 1f9.0/1606 [8330 [~/ |29 | joo
1250 | ~.( Lol 0.0 (G005 ]£.02 0,529 /0S B2 | ~—.
s ./ lgeb 0O |/9c2|8-09 |0.329 |~/sS |O2s
BLlolred o /2%
Dotz //"r’s/ 4’p/“-‘-—-? S r2bes,
Shﬁy?za,“él 1208
\ . \)y;rﬂ ,4,/
74__// \
N Pl B Y SN
\
\
N
Notes:
Checked by: Date:

50415
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e . - \-
P I . Low Flow Well Purge and Sampling Field Sheet
JMACTEC Project Number: . Well Number Sheet-_[_ of |
3552 09-1263 | ri-bpe- A
Sampler Name: 2/~ Well Location Description: Ry e
Date: G-[9-9%) Weather Conditions:  ,nvsrcastk )05
Sample Tubing Type: Teﬂ eflon Linee?  Other: Laboratory Parameters:
Analyzer Type: )) G-
Analyzer ID No.: olops _—~ (/0 Z_
_Pump Type: Sub. Cent. Fegds&#= Other: 6;{
Pump ID No.: o4 gHT)
Bailer Type: Teflon SS  Other: 4/}4
Total Well Depth (FT): ¢~ Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- ¢, o 1in 0.0408
Water Column (FT) = // , <" 0.1631
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal)= [] / | | 6 in 1.4680
No.of Volumes min.(3) x 8 in 2.6097 -
Purge Volume (Gal)=ﬂ_‘ 10 in 4.0776
' 12 in 5.8718
Pump: Bailer:
Time On: l DO Bailer Vol. (gal): /) /)/-/‘
Flow Rate (gpm): /9T mef i Required Pulls: / [/ T
Pump Time (min): [ s} Opan Vol. Purged(gal): VANV
Vol. Purged (gals): 3 Other: £
Sampling Parameters + + * + + + +
. Water Water . Flow
Time Volume Level Turbidit | Temp oH Cond. | ORP DO Rate Remarks
Disc(:;\:lr)ged (if BTOC) y (NTU)| (C) . () | (mV) | (mgl) (mL/m)
/D_&l) s A, S7K A
[ORS | a0. £. 09 130. 7 [/§:40 837 1.9 -3 4,68 [ 125 |[Carwxaie]
00290 |oo0r2 12:68 (208.3|r72.0dg 721055 [=ya |34/9 | =
(25 | ~e.3 |9-09 Qg (7257 | 878 |/ - "Ity [Zeq| &=
109¢ 205~ 14.09 1133 [12.79¢-§9 (4.1 -//¢ [3.01 | =
Lo9S5 |n0. 75 [ Q.09 /e [19.9 993 [H75 |93 |23 | “
los50_|~0-] | €.29 115¢1)7.93.1897 1547 |~p6 |2¥7 | «
(055 | 2@y | §=29 |14 [172H 23 (.35 =130 g |
109 |~y | 429 [ UE 1129019001 435 =19 2-94 | - -
nos | ~).75 09 |93 /7491908 1938 |-i33 [.90] w
/119 ~2 .= | 35 1)9.0919.020 | {.50 | ~3¢Y P74 | +
g ~Z-5 %9% D€ LU 19 14,5) =35 1975 ] -
({30 ~ D 09 |54 lffzz T4d | 4.4] [-138 1299 »
1U2s 1ol g W, , B4 oame € anba
1109 [ Som oM
I \ N
<
— El | YA VA
=\ /Y ok
Notes:
Checked by: Date:
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ﬁ/ X . : Low Flow Well Purge and Sampling Field Sheet
JMACTEC Project Number: Well Number: Sheet -/ of /7~
= | 255209 /26 v~ pge- 94
Sampler Name: Well Location Description:
Date: /7/<9 Weather Conditions: Cvs—Chael 52 el
Sample Tubing Type: Teflon (Teflon Lined > Other: Laboratory Parameters:
Analyzer Type: Vot [V~ 2 %2
Analyzer ID No.: /2 3c¢ je’@ CA"y{’q d{,
.Pump Type: Sub.  Cent. efr] Other: _
Pump ID No.: _ O//~>4q CZE/%Jf
Bailer Type: Teflon SS  Other: //‘ 4
Total Well Depth (FT) : 7 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - q 1in Of2408 ,
Water Column (FT) = 2.4, 36 <:£;:> - f%~t A;Aaéb
GallFtof Casingx_, 7z 2/ 4 in 0.6524 3
Casing Volume (Gal) = Y 6 in 1.4680
No.of Volumes min.(3) x 2 ; %i 8 in 2.6097
Purge Volume (Gal) = 10 in - 4.0776
' 12 in 5.8718
Pump: Bailer:
Time On: /620 Bailer Vol. (gal): /7 /}/)
Flow Rate (gpm): /So Required Pulls: 1/ /[~
Pump Time (min): % & m Vol. Purged(gal): yASdeYi
Vol. Purged (gais): P Other: .
Sampling Parameters + + + + + + +
| Water Water . Flow
Time .Volume Level Turbidit | Temp oH Cond. | ORP DO Rate Remarks
.Dlsc(:g:[r)ged (if BTOC) y (NTU)| (C) () (mV) | (mg/L) (mL/m)
(220 P> at? | S P | Cleny™
(225 |~/ 12¢2 | 278 | r279] 6,59 @94/ -728 |3.27 | /s>
(83> |~ +3 2.5 | ©.& (1255|2687 |03 | ~14q) [0S | /5o
/638 |~ Y 2.-i6 2L | 255 |77-22 0596 |~t9y> |97 | =
(0490 |, 5 [79.4¢ [3.3 [/959|7.81 [Sazq|~ise |9.75 | =
[o4S ~., & 765 8.7 |21 | 732 (77 | ~rs/ |©:76] 756
1655 |~} | |2:eC | &0 |06 7330, Y7252 [ §-72] =
loss |~/ 2 |7-67 769 {259 | 790 0472 |~1s3 | 0-79| /5
oo | ~[,g |27 |64 |/76l]|7-99 [OH79]-752 [0-23]| =
E)& £/ febrrloc
- Zya gz |J/0S
o
>3
N (>
Notes:
Checked by: Date:
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g/fMACTEq

(7-99

. Low Flow Well Purge and Swﬁeld Sheet

EgeotNuwber Well Number: Sheet - of
$82-O)( 23 | FbI-Bil-1 01X .
Sampler Name: Well Location Description: O AT
Date: [ /7~9"] Weather Conditions: Jenn,. S0
U
Sample Tubing Type: Teflgn @_Lmed’ Other: Laboratory Parameters:
Analyzer Type: ,LZ 158 OG22
Analyzer ID No.: oloé,,)“’ ﬁé @L
_Pump Type: Sub. Cent. Rédat” Other:
Pump 1D No.: o4 g3D
Baiter Type: Teflon  SS _ Other: W(}/
Total Well Depth (FT): ~ 0 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - 2'2&: 1in 0.0408
Water Column (FT) =7/ . ) 0.1631
Gal/Ft of Casing x 4in 0.6524
Casing Volume (Gal) = o 6 in 1.4680
No.of Volumes min.(3) x \ 8 in 2.6097 -
Purge Volume (Gal) = 10 in ~ 4.0776
' 12 in 5.8718
Pump: Bailer:
Time On: /9195/ L Bailer Vol. (gal): /1
Flow Rate (gpm): kS Hl b~ Required Pulls: yzras
Pump Time (min): (’pw Vol. Purged(gal): /17 /\]
Vol. Purged (gals): %.,8 Other: /. o
Sampling Parameters + + + + + + +
. Water Water . Flow
Time Volume Level Turbidit { Temp oH Cond. | ORP DO Rate Remarks
" Dis?g;r)ged (it BTOC) y (NTU)| (C) ()| (mV) | (mglL) (mL/m)
1768 | - 755 | STARTHT J
(2D | ~0.] g2al 1090112231800 [[.9] |fpo [#5H [/75
j2/5~ | ~9.95 | @A) 304 12999452 1145 (e [3s@ | «
1930 ~ ¥4 194 /206l %5/ |2 99 |-156¢ [Big | <
2 | ~s | 99 [[2. 1 [[7.05] 95231974 [-15¢ [ Je0d | =
(330 ~n@ | 89 | 83 172.0) [ 1571395 [ -Gl ey | *
1235 ~2.5 | %.4] | S8 | [p5] .58 | 3.0 M@ |9 Q| «
(242 ~3 1 g4hr | 2.3 /705 P2SG 13,64 |~lele [ 2.9Y | ¢
(48 | e~ds” | ¥ | 6.4 [[72[] F8Y| Dlos | -6 2. (G| v
J25° | el [cteSle ) | Cond e & Plonbeh
/953 | ¢ L (A
{ / —
[ ———] —
N /.
/ A
—=1 7] A A4
N1 71/ /)a
= el —
Notes:
Checked by: Date:
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Ay : Low Flow Well Purge and Sampling Field Sheet
ﬁMACTECl Project Number; Well Number: Sheet / _of _/

5552 O RES | s - roce J p 4o

Sampler Name:  La b /7 [ Ztgngm | Well Location Description: '
Date: &/ /7/C Weather Conditions: Lvysalo  lee /F
‘ _ ZO%
Sample Tubing Type: Teflon ( Teflon Li Other: Laboratory Parameters: QIC
Analyzer Type: A;pr/«gé 0> = S-((/ (MA
Analyzer ID No.: T3 Y C. vt~
.Pump Type: Sub.  Cent. C@s& Other: 7
Pump ID No.: S ) A
Bailer Type: Teflon SS  Other: W 6
Total Well Depth (FT) : z oD Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT)- _ §. 9% : 1i 408 p"“"f’ £
Water Column (FT) = cAo ﬁ) 0 1 2 5 /
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = . 6 in ' 1.4680
No.of Volumes min.(3) X . 8 in 2.6097
Purge Volume (Gal) = y 10in =~ . 4.0776
o | 12 in 5.8718
Pump: ‘ Bailer:
TimeOn: /oS Bailer Vol. (gal): ., B
Flow Rate (gpm): 74 ~/ Required Pulls: y/yaii
Pump Time (min):~_. %o ~r, Vol. Purged(gal): V4/AES
Vol. Purged (gals): 2.7 &/ Other: °
Sampling Parameters + + + + + * *
. Water Water . . Flow
Time .Volume Level Turbidit | Temp oH Cond. | ORP DO Rate Remarks
Dlsc(:gzlr)ged ifsToc) |Y NTU)] (C) ()| (mV) | (mgl) (mL/m)
ries Sa | gy SEt / '
1276 /5 [9.47 | .29 /9.%7,2,3 0:¢39 |-752 |z.0C | )50 (L er—
(245 .25 [9.47 (A2 /249 [ 2.37 lo79<|~/3s [Ooa | —
22 o,y (9,47 | 596 /2.L3]7 22 [®0.949~1R¢Z [0.84] /5o

(225 [~.C | 892 | 245 M [2zz [O3492] ~(35 (oga | 2=

[22%20 202 | gagq | 9.8 (/902232 0478 ~r 52 |0,52 | —

1235 | A ts | 8qe | 7.2 [/B3¢]| 73] 0655 ~13s [0.c5 | 7S

2M0 | ~¢. 8 %4 9| 0.0 [/3853] 731 0.652|7735 |0.€28 | o

(24s (72,2 | 8.2 | 2.} [/1856| 737 |D.65c]|~/3S (857 | =
PRl bzl @ 1Z495]

t‘/ ﬁ”"" P A;/_("K.‘

(.X7)
\ ’ / ».
=

Notes:

Checked by: Date:
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Low Flow Well Purge and Sa_mph"{g Field Sheet

ZMACTEC

Project Number: Well Number: Sheet - of
I5Er0TV—( 26 3 /féré silis
Sampler Name: 7)) Well Location Description: S5 Corner"
Date: el yq Weather Conditions: Senn, £2¢
o
Sample Tubing Type: Teflon q’_éﬂ.on_lmeff Other: Laboratory Parameters:
Analyzer Type: Jé-/ Se, )0 ,
Analyzer ID No.: 2i06S —~ [ oA wc '
_Pump Type: Sub.  Cent.  Reérst~” Other:
Pump ID No.: oY ¢3™)
Bailer Type: Teflon  SS  Other: N 7
Total Well Depth (FT): Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - 0 11 0.0408
Water Column (FT) = , o ) @b 0.1631
GallFt of Casing X 71 4in 0.6524
Casing Volume (Gal) = d 6 in 1.4680
No.of Volumes min.(3) x k 8 in 2.6097
Purge Volume (Gal) = 10 in ~ 4.0776
' ‘ 12 in 5.8718
Pump: . : Bailer:
Time On: [Z/ﬁ{ﬁ/ ) Bailer Vol. (gal): N
Flow Rate (gpm): 1€ =it~ Required Pulls: /V )t
Pump Time (min): ) Vol. Purged(gal): / 7\
Vol. Purged (gals): /‘g‘, Other: /.
Sampllng Parameters i + + + + + +
Water Water . ' Flow
) Volume | Turbidit| Temp Cond. | ORP DO Remarks
Time pischarged| =28 lyntwy| ©) | PT | () | mv) | ey | 2t
(qal) (if BTOC) (mL/m)
1343 - B 40 | STAmT vl |
(350 | 20| %s J1 93 1847 (2o, [ lo] | -29 |56 1175
J355 95 2.0 [12.92072-63|054 =84 14.3] | =
[Heo ~R0 | &8/ 7.2y | Gee |oey =2z |37y | o
[0S e, Gy | @89 lerza 17.571 920 1L o/ 1=¥7 |25 |7
1qc2 20 | Ry | Seo (7466 | P T 4.60 |mlo5 |32 | 7
tyt S 157, = [§.93 | 33 l[f7en|2co [3,96 [7¢26 |327 7
¥z 1~/ < kg6 | L[ [T |&78 |=2.90 [~ [347 | 7
Faos | T20 | 956 | 29 (22902 209 |~f2y [32ey | 7
472 22.,C 185 | €9 | 772 q/% |49y |7C37 |37 | 4
(435 | nz | S | (.8 | B3 9231 /-$3 |7 (3T (RS | 4
(Ao | ~3.< 2¢c] 5.9 1icG9923 ) sa |9 |
%éﬁ'/;'?a») a /é#%
Dt o L) BA b
Notes:
Checked by: Date:
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Low Flow Well Purge and Sampling Field Sheet

Project Number: Well Number: Sheet 7= of _~
3852 ~OF-/26y | f2sr ~ foe & - /ER

AMACTEC

Sampler Name: K@,,joé// Plorrrs, Well Location Description:” |
Date: Y yry Weather Conditions: Oeecngl L
I T
Sample Tubing Type: Teflon aflon' Linéd- Other: Laboratory Parameters:
Analyzer Type: 2>> ,
Analyzer ID No.: 72 Ser 5‘4‘»" ”’"’ﬁ
Pump Type: Sub. Cent. Pélis Other: Ce g%-//
Pump ID No.: o //29
Bailer Type: Teflon SS  Other: 04—
Total Well Depth (FT): 3 & Casing Diameter: Gal/Ft of Casing: P
Depth to Water (FT)-__ & 84 : 1in 0.0408 wre 3z
Water Column (FT) = ﬂ-’:ﬁi 2w C 0.163D>
Gal/Ft of Casing x : 4 in 0.6524
Casing Volume (Gal) = | ] 75 i 6 in ’ 1.4680 -
No.of Volumes min.(3)x+ 8 in 2.6097
Purge Volume (Gal) = 10in =~ . 4.0776
' ' 12 in 5.8718
Pump: 12y Bailer:
Time On: “% 370 Bailer Vol. (gal): ) £
Flow Rate (gpm): 12 S n//asy - Required Pulls: VA A
Pump Time (min): Y 0 s Vol. Purged(gal): // /]
Vol. Purged (gals): 1.5 x.1 ' Other: “v
Sampling Parameters + + + + |x + +
Water :
Time " Volume \{_V:/t:lr " | Turbidit | Temp oH Cond. | ORP DO ;Iaot\g ~ Remarks
. Dlsgjlr)ged (if BTOC) y{(NTU)| (C) () (mV) | (mg/L) (mL/m)
/342 ‘ Z.69 | feap 7). '
[3ys. | ~s SEE | 6b.7| 184 6.07 1039 | €3 [N, S% Clew —

/250 > | 3 [YLT /299 (L34 (0,93 | ~€2 [0go"[12S
(%55 .3 8.20 | /2+5 |j79x| &3¢ |2.93 | -7 |O.c 2| 2
dopy | 7~ ¢ Seq| 7B (78| 6370 3|7/ [0.5>
/46 S ~5 | Bvo | 2. [/73|4.39] OF2| -7z | 6497
/440 s R Fg? | 27 |79 ¢,%59] Cg | T8 | Oy
,‘//? 'ﬂ"{(l 5’\:(? 2.0 /7,9§ é-‘td, 0,774 <-7? O.ys |
920 ~/5 | B | @O |[Z99| 440 |O9) =79 |C.Y>
. sﬁ:&.é“zgz_;e_ VA £ &= ,

AN “:/&A_Ma

& lY25S

7T~ Ry
NI L\ i
— _

Notes:

Checked by: Date:
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Teflon SS  Other: ﬂ/ /d»

ﬁy » : . Low Flow Well Purge and Field Sheet
JMACTEC Project Number: Well Number: Sheet - of
f vl Bee- oA |
Sampler Name: S Well Location Description: 1% PR eft~
Date: bi{-04 Weather Conditions: {(//tl/\,( oL
Sample Tubing Type: Teflon Z@s&" Other: Laboratory Parameters:
Analyzer Type: 'd
Analyzer ID No.: Ololbl —, ?&L (/9(
Pump Type: Sub.  Cent. P rlst Other:
Pump ID No.: WLLED)
Bailer Type:

Total Well Depth (FT): o~ 32 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - . 1in 0.0408
Water Column (FT) = 2 in 0.1631
Gal/Ft of Casingx 4 ;; in- 0.6524
Casing Volume (Gal) =[] [/ \&? 6 in 1.4680
No.of Volumes min.3)x [ I/ | \ 8 in 2.6097 -
Purge Volume (Gal)= § ¥ 10 in ~ 4.0776
' 12 in 5.8718
Pump: Bailer:
Time On: f,;)"/f Bailer Vol. (gal): 4 /1.
Flow Rate (gpm): [ Required Pulls: /] /<t
Pump Time (min); ( Vol. Purged(gal): / [/ /[
Vol. Purged (gals): N Other: /- d
Sampling Parameters + + + + + + +
. Water Water . Flow
Time Volume Level Turbidit | Temp pH Cond. | ORP DO Rate Remarks
Dis?gzlgged (if BTOC) y (NTU)} (C) ¢ )| (mv) | (mglL) (mL/m)
/2945 ~ €Ny | SIAfL pund ”
2250 | A9 _14.Y0 [3H 11729068 0.5 & 5,5 252
I1255 |~ OIS | @ 4qf 13].9 [/3.55[235 [O534| -2 [3.99 | /05
20 10,95 | §. 4] | flpo.g [/909]7-56 |04 | -25 |3S¢| n
1305 |~ ] |4l 1)y (422 797260018 -T 235 | &
o 1~ (.5 149/ 9% 174360998 10.999-44 | 3.15| 4
(357 | /75" | @Y | pf |1908|8.%F Lol |-5Y [3/5] «
/320 | ~2 feett | -4 1/8301%.co [].o9 [-55 [ 3.l6] -~
132 | 2.8 | g /.9 421 %.41 1].05 [-65 3]
13% | Ll §Pelle~ foton~édk Jodoc '
1235 | Sarmp | L€
i i
A, /
.. /
\ ™~
\ /
—1 D
» ] ' s N
Cr~—~1. 2 1 7
— & 1)
—— T o
Notes:
Checked by: Date:
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Low Flow Well Purge and Sampling Field Sheet

Project Number:

AMACTEC

Well Number:
P Ae—~/56C ~ /2 4

Sheet «+ _of 7

Sampler Name:
Date:

&Zéa’/ L Cnem |
é' /-5{ o

Well Location Description:

3T

Weather Conditions: Ot/ 058

Sample Tubing Type: Teflon @ned;‘- Other:

Laboratory Parameters:

Bailer Type: Teflon  SS _ Other: %

Analyzer Type: %r/éc J-2=_
Analyzer 1D No.: 123z 4 Lew CL)?% '
Pump Type: Sub.  Cent. Perigt— Other: %
Pump 1D No.: 072G

Total Well Depth (FT): - Casing Diameter: GaifFt of Casing:/ N
Depth to Water (FT) - 2,‘7& 1in 0.0408 - oy
Water Column (FT) =", CZin 1631 357

Gal/Ft of Casing x 4in 0.6524
Casing Volume (Gal) = 6 in 1.4680
No.of Volumes min.(3) x ) 8 in 2.6097
Purge Volume (Gal) = 10 in 4.0776
' 12 in 5.8718
: Pump: Bailer:
Time On: 125/ Bailer Vol. (gal): 7
Flow Rate (gpm): ({2 < Required Pulls:
Pump Time (min): 39 e Vol. Purged(gal): .
Vol. Purged (gals): = Other: 4
Sampling Parameters + + + + + + +
| Water Water . Flow
. Voiume Turbidit | Temp Cond. | ORP DO ' Remarks
Time  Ipischarged| =¥ 1yt ©) | PP L () | mv) | oy | REE
" (gal) (ifIBTOC) - (mL/m)

1250 o s Cordrs Oy |

1258 |~ // Y75 12350i4/315:27 0 sz|=22 165 | 255 | Clew—

206 |r2 R7¢ | 200,0|¢4.9 €.99 |a.4és|-2& (0.9 )] r2s

225" |3 2.7¢ | RAY96/3.77 |97 0452 29 (@75 | # oo
| [2/D Gy 3.7 | 122|Kas|s.9q9 1052 -3 (7] 124
1% | ar & 2:74 Mo /JQ/)Z 650 07cf$/‘-? ~37 O L8 | T
(320 ~fo | F7S | 9.8 [Ar7 [eof [0455]|-32 0.6/ ] =
1529 |tz |27 | 27 lquc (6o |oasc(~32 [ 62] 725
(330 |2t S |Be7e 6o |1em en ] dbss] ~22 [0.60 | =
. 4 23 = i
0/4%-’-«/:/4”) 4;&7\4’0&- ‘“Ot{
Laeyrd e /246
[~ L— o
— 1> A £
— - I .
~ il N
e —
AN
S~—
\
Notes:
Checked by: Date:
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Low Flow Well Purge and Sampling Field Sheet
JMACTEC Project Number: Well Number: Sheet 7 of /

5520972 2 BEC — /72
Sampler Name: % 7 T, Well Locatlon Description:
Date: £ / - Weather Conditions: Que; 74 /45 /
Sample Tubing Type: Teflon @@_Lmeé? Other: Laboratory Parameters:
Analyzer Type: /L, b DD L P
Analyzer ID No.: 236Y g"& ' y
_Pump Type: Sub.  Cent. (Perjst®  Other: Cebte 7
Pump ID No.: /72 <
Bailer Type; Teflon = SS  Other: 4/ A\
Total Well Depth (FT) : 2.3.2 s~ _ Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - L/ . - 1in 0.0408 -
Water Column (FT) = ~ (2~ C@) Pop € /3
Gal/Ft of Casing x 4 in 0.6524
Casing Volume (Gal) = 6 in ' 1.4680
No.of Volumes min.(3) x ) 8 in : 2.6097
Purge Volume (Gal) = " 10in - o 4.0776
12in . 5.8718
Pump: , o o Bailer:
Timeon: /&t / /) Bailer Vol. (gal): .
Flow Rate (gpm): (25 «lfae Required Pulls: /4 //7‘
Pump Time (min): QG e Vol. Purged(gal): /)
Vol. Purged (gals): A S S Other: L
Sampling Parameters + + + + + + +
. Water Water . . Flow
Time .Volume Level Turbidit | Temp pH Cond. | ORP DO Rate Remarks
Dls?g:lr)ged (if BTOC) y (NTU)| (C) (‘ ) (mV) | (mg/L) (mL/m)
We 42 54 i A 2 P |
M4 =7 9/ 1790.31r928 |S7S | L0652 70 [ 1.03|«/22 | Clew
/920 ~fde | 918 | P5%0 |CR79S.08 |fog | loe [ O.21| =

/yzs | ~.4 §/7 | 7%.5(7863 (574 ljec |96 |24y = |
M35 e | Qi | 3M.L/26%|5.76 (187 | 9L |o.2s | /25
(935" | ~ R | 2.3 | 100 /o, |S./7 | 1,06 | F2 |O. %0 =
Y40 | A2 | 917 s -80/2.9(]5.¢9 | lie6| 9¢ |0-39] /2<
(995 | ~ts5 | G/ 4.9 13,5k B.20\ /.6 |9/ C.45 | —
sk bz o) ol 445

é‘,,"%' L 2 745S
il I — /g pd ~
(l AN
) ) ‘ N
D D
\_—1

Notes:

Checked by: Date:
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Low Flow Well Purge and Sampling Field Sheet

%MACTECI Project Nbumber: Well Number: Sheet -7 of __ /

3582-69 - )2ir | OB C- 4

Sampler Name: B ut! 7rem—eets | WellLocation Description: Ovecoa.s /-
Date: YA/ Weather Conditions: L1
Y
Sample Tubing Type: Teflon ¢ Teflon Lined™ Other: Laboratory Parameters:
Analyzer Type: Lol — 22 ) .
Analyzer ID No.: 72 ‘55401 5 e (’bé
Pump Type: Sub. _ Cent. @enstS Other: '
Pump 1D No.: ©/729
Bailer Type: Teflon SS  Other:
yp Vo ? i 4
Total Well Depth (FT): 21,3/ Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) -~ @z - 1in 0.0408 S L-V e
Water Column (FT)= @
Gal/Ft of Casing x 4in _ 0.6524
Casing Volume (Gal) = 6 in ' 1.4680
No.of Volumes min.(3) x 8 in 2.6097
Purge Volume (Gal) = 10 in 4.0776
' 12 in 5.8718
Pump: Bailer:
Time On: /S 70 Bailer Vol. (gal): )
Flow Rate (gpm): 72-S Aifor.. Required Pulls: Vi //Z[
Pump Time (min): Y05y Vol. Purged(gal): )/ S/
Vol. Purged (gals): e & . Other: 7
Sampling Parameters + + + + BES + +
. Water Water . - Flow
Time ‘Volume Level Turbidit{ Temp oH Cond. | ORP DO Rate Remarks
Dls?gzlr)ged (if BTOC) y(NTU)| (C) ¢ )| (mv) | (mgl) (mLm) |
(S 4. flvrn  &q

($4s ] ~ 1,28 [rzg [/2.a7l6/5 O3 |[~Rs [bze [7¢s | Cler

2, 219,26 | ¢ /16%03 .09 0 2q&| 9 |OD.25| sf20

SS | 7~.9] q.2s | s legailliee |6.2q%]%20 (g oy ==
LEPO | ~—, B2 | 2.21/895 b7 |0.2a5] —r9 (o2 ] 20
t68S | ~. Qeé | 3-8 |[L94.cy 0-292]~/6 |o.22] ~=

S
s
t&#o -*—/«f—l— Qe2S | 00 |/LoNG.(2,|90.290| ~ (& | O.21]| 25

Lgls | <, 9%2<c | O-0 YB.29|s.72 0.229|—/5 | O22| 2.

/2o | ™4g | UzSs | Oco [/9.90 673 ] 288"/ | D 2c

$tibolbred o [420 '
s e Lol | Orel oANA

W_J @% 1€ 326

= P
—— =
P —— ([
= =< T~
\\ \&
Notes: N
Checked by: Date:
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. Low Flow Well Purge and/sgm ling-Field Sheet
j [\r‘ IACTEC Project Number: ell Nu ber “+—  |Sheet of
252;»06 [203 | A gel-/S
Sampler Name: Well Location Description: Vol S ¢ $¢&
Date: [9‘44,9(" Weather Conditions: Sunny

Sample Tubing Type: Teﬂz& T% Other:
Type: cibe

Analyzer Type
Analyzer ID No.: oy
_Pump Type: Sub.  Cent, ,_Pemst. Other:
Pump 1D No.: \OLM,B‘?
Bailer Type: Teflon SS  Other

AN

Laboratory Parameters:

Fr €

Total Well Depth (FT): [ ¢ 5 Casing Diameter: Gal/Ft of Casing:
Depth to Water (FT) - 27 1 ' 0.0408
Water Column (FT) = zo, T3 @ B 0.1631

Gal/Ft of Casingx 4 [ /' 4 in 0.6524

Casing Volume (Gal)= [] /i/ L 6 in 1.4680

No.of Volumes min.(3) x / | 8 in 2.6097 -
Purge Volume (Galhy=71"7 10 in - 4.0776
12 in 5.8718
Pump: Bailer: ;
Time On: ) L‘/&D Bailer Vol. (gal): 4 ﬂ
Flow Rate (gpm): 28~ pal g Required Pulls: /] /<
Pump Time (min): (L0 4, M Vol. Purged(gal): YA 4ara
Vol. Purged (gals): ~ "% .5 Other: /-
Sampling Parameters + + + + + + +
| Water Water . Flow
Time Volume Level Turbidit | Temp oH Cond. | ORP DO Rate Remarks
Disc(:halr)ged (if BTOC) y (NTU)| (C) ( ) (mv) [ (mglt) (mL/m)
. ga " o

1430 - 5.d7 | STARTVEMNY |

/YRS | AP\ | § 30 |00 940|473 -23 1§27 | 5O

[HIo  ~0.25 | 8.3) (177 [20.07[7- (| 4 | -3 ol | &a°

193¢ [~0,35 | 531 [ 5,3 129712951437 [~46 359 [ »

(Y4 | ~] S/ [ 24 1]2.851729819.39(-52 [344 | ¢
1945 o1 S | ©03) |7y 1/99919.95 [L4¢2|~53 [33c | u
)H450 | ~¢ s.8l | 93 W] NA9[5 30 -5 [3.20] @

4SE | ~2.25] § €oljiso| %ol | SIE[-59 [ i | =

1Se0 | ~D. | &% | 3.2 1[9%| qod|ls 1 | -5 | 3.A] u
[5238 N2 5.3 | H HFG49/R03[C10 [-57 [3p5] ¢
[5/0 | ~33 $.31 | oo ||949 gobl o |97 [F07] «
1515 [be Stzjly , {hswtet [bnle, : '
(520 | Sam/ly Lot

Notes:
oo Lo 23 e Qup © p-60- Dupod
Checked by: Date:
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APPENDIX B
SLUG TEST EVALUATION DATA
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% i
1. = -
= L i
[}
5§ 01 _
o .
x a
Q. _
5% i
a i
0.01 =
i Yo Bl
0001 | | | | ‘ | | | | ‘ | | | | ‘ | | | | D‘ | WED | |
0. 80. 160. 240. 320. 400.
Time (sec)
5A - SLUG IN
Data Set: P:\...\BA - Slug In_NK.aqt
Date: 01/30/09 Time: 12:03:58
PROJECT INFORMATION
Company: MACTEC
Client: Dominion
Project: 3552081210
Location: Battlefield GC
Test Well: 5A
Test Date: 12-3-08
AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (5A)
Initial Displacement: 1.684 ft Static Water Column Height: 13.82 ft
Total Well Penetration Depth: 13.82 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.1 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.029 ft/day y0 = 0.03353 ft
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1. —
= |
(]

5§ 01 _
Q B
x a
o _
@ ]
a ]
0.01
0001 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0. 60. 120. 180. 240. 300.

Time (sec)

5A - SLUG OUT

Data Set: P:\..\5A - Slug Out_NK.aqt
Date: 01/30/09 Time: 11:01:09

PROJECT INFORMATION

Company: MACTEC
Client: Dominion
Project: 3552081210
Location: Battlefield GC

Test Well: 5A - Slug Out
Test Date: 12-3-08

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (5A)

Initial Displacement: 1.591 ft Static Water Column Height: 13.82 ft
Total Well Penetration Depth: 13.82 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.1 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.4296 ft/day y0 = 0.01013 ft
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®
1. -4 |
= 5
[}
5§ 01 _
o .
x a
Q. _
5% i
a i
0.01 =
: sk
. DD o oo . EDDDDD
0001 | | | | ‘ | | | | ‘ | | | | ‘ | D\ | D\DJI‘ | | | \Ef‘:‘
0. 60. 120. 180. 240. 300.
Time (sec)
5B - SLUG IN
Data Set: P:\..\5B - Slug In.aqt
Date: 01/30/09 Time: 11:02:03
PROJECT INFORMATION
Company: MACTEC
Client: Dominion
Project: 3552081210
Location: Battlefield GC
Test Well: 5B
Test Date: 12-3-08
AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (6B)
Initial Displacement: 1.625 ft Static Water Column Height: 33.93 ft
Total Well Penetration Depth: 33.93 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.1 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =1.214 ft/day y0 = 0.03046 ft
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€  o01-
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Q
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@

A 0.01 ? —E
0.001 = =
10E_4 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |

0. 60. 120. 180. 240. 300.
Time (sec)
6A - SLUG IN
Data Set: P:\...\6A - SLUG IN_NK.aqgt
Date: 01/30/09 Time: 12:05:47

PROJECT INFORMATION

Company: MACTEC
Client: Dominion

Project: 3552081208
Location: Battlefield

Test Well: 6A
AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (OW 1)
Initial Displacement: 2.252 ft Static Water Column Height: 13.43 ft
Total Well Penetration Depth: 13.43 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.1 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.6643 ft/day y0 = 0.2874 ft
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1. -
I - 7
[} [ —
& 01
@ -
ks B
o L
5% = i
a B |
0.01 =
0001 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0. 60. 120. 180. 240. 300.
Time (sec)
6A - SLUG OUT
Data Set: P:\..\6A - SLUG OUT_NK.aqt
Date: 01/30/09 Time: 09:13:26

PROJECT INFORMATION

Company: MACTEC
Client: Dominion

Project: 3552081208
Location: Battlefield

Test Well: 6A
AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (6A - OUT)
Initial Displacement: 2. ft Static Water Column Height: 13.43 ft
Total Well Penetration Depth: 13.43 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.1 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.5155 ft/day y0 =0.172 ft
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e -
0.01 =
g Fdings
0001 | | | | ‘ | | | ‘ | | | | ‘ | | | | ‘ | | | |
0. 60. 120. 180. 240. 300.
Time (sec)
11A - SLUG IN
Data Set: P:\..\11A - Slug In.aqt
Date: 01/30/09 Time: 10:57:43

Company: MACTEC
Client: Dominion
Project: 3552081210
Location: Battlefield G.C.
Test Well: 11A

Test Date: 12-3-08

PROJECT INFORMATION

Saturated Thickness: 50. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2.93 ft

WELL DATA (11A)
Static Water Column Height: 14.37 ft

Total Well Penetration Depth: 14.37 ft Screen Length: 10. ft

Casing Radius: 0.1 ft

Wellbore Radius: 0.1 ft

Aquifer Model: Unconfined
K =0.8713 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.0218 ft
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Displacement (ft)

0.1

0.01

108. 144. 180.
Time (sec)

MW- BGC-8A SLUG IN

Data Set: P:\..\MW-BGC-8A - SLUG IN.aqt
Date: 09/08/09 Time: 16:00:45

PROJECT INFORMATION

Company: MACTEC
Client: BGC

Project: 3552-09-1263
Location: Chesapeake
Test Well: MW-BGC-8A
Test Date: 7-15-09

AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-BGC-8A)

Initial Displacement: 3.223 ft Static Water Column Height: 13.04 ft
Total Well Penetration Depth: 13.04 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.4 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.001611 cm/sec y0 = 0.5583 ft
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0.01

0.001
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MW-BGC-8A SLUG OUT

Data Set: P:\..\MW-BGC-8A - SLUG OUT.aqt

Date: 09/08/09

Time: 16:01:17

Company: MACTEC
Client: BGC

Project: 3552-09-1263
Location: Chesapeake
Test Well: MW-BGC-8A
Test Date: 7-15-09

PROJECT INFORMATION

Saturated Thickness: 50. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1.576 ft

Total Well Penetration Depth: 13.04 ft

Casing Radius: 0.1 ft

WELL DATA (MW-BGC-8A)

Static Water Column Height: 13.04 ft
Screen Length: 10. ft
Wellbore Radius: 0.4 ft

Aquifer Model: Unconfined
K =0.003344 cm/sec

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.6518 ft
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Displacement (ft)

0.1

i
Rt

0.01 ——*++
0. 40. 80. 120. 160. 200.

Time (sec)

MW-BGC-13 SLUG IN

Data Set: P:\..\MW-BGC-13 - SLUG IN.aqt
Date: 09/08/09 Time: 16:02:12

PROJECT INFORMATION

Company: MACTEC
Client: BGC

Project: 3552-09-1263
Location: Chesapeake
Test Well: MW-BGC-13
Test Date: 7-15-2009

AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-BGC-13)

Initial Displacement: 3.51 ft Static Water Column Height: 15.08 ft
Total Well Penetration Depth: 15.08 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.4 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.002006 cm/sec y0 = 0.8299 ft
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MW-BGC-13 SLUG OUT

Data Set: P:\..\MW-BGC-13 - SLUG OUT.aqt
Date: 09/08/09 Time: 16:02:36

PROJECT INFORMATION

Company: MACTEC
Client: BGC

Project: 3552-09-1263
Location: Chesapeake
Test Well: MW-BGC-13
Test Date: 7-15-2009

AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-BGC-13)

Initial Displacement: 4.379 ft Static Water Column Height: 15.08 ft
Total Well Penetration Depth: 15.08 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.4 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.003213 cm/sec yo=1.774 ft
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MW-BGC-15 SLUG IN

Data Set: P:\..\MW-BGC-15 SLUG IN.aqgt
Date: 09/08/09 Time: 16:05:07

PROJECT INFORMATION

Company: MACTEC
Client: BGC

Project: 3552-09-1263
Location: Chesapeake
Test Well: MW-BGC-15
Test Date: 7-17-09

AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-BGC-15)

Initial Displacement: 4.188 ft Static Water Column Height: 11.09 ft
Total Well Penetration Depth: 11.09 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.4 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.002565 cm/sec y0 =1.251 ft
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0.1

Displacement (ft)

0.01

i3

0001 | | | | ‘ | | | |
0. 40. 80. 120. 160. 200.

Time (sec)

MW-BGC-15 SLUG OUT

Data Set: P:\..\MW-BGC-15 SLUG OUT.aqt
Date: 09/08/09 Time: 16:05:32

PROJECT INFORMATION

Company: MACTEC
Client: BGC

Project: 3552-09-1263
Location: Chesapeake
Test Well: MW-BGC-15
Test Date: 7-17-09

AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-BGC-15)

Initial Displacement: 2.875 ft Static Water Column Height: 11.09 ft
Total Well Penetration Depth: 11.09 ft Screen Length: 10. ft
Casing Radius: 0.1 ft Wellbore Radius: 0.4 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.002573 cm/sec y0 =1.518 ft




APPENDIX C
PHYSICAL LABORATORY TEST DATA
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MACTEC Engineering and Consulting, Inc.

7;5’:’ p - ,
,&ﬁ M A‘ l E‘ 22010 Commerce Drive
Abingdon, VA 24211

Compaction Test Results

Project No. 3552-08-1210 Tested By. JCM
Project Name Battle Field Golf Club Test Date Dec. 10 2008
Project Location Chesapeake, Virginia Reviewed By GBG
Review Date January 29, 2009
COMPACTION DATA o ‘
Sample | Sample Nuclear Gauge Test Proctor Compaction Relative
Location jDepth (ft) Test Compaction
Wet Lab Dry Density § § Maximum | Optimum
Density | Moisture Dry Moisture

Created By:  Jason C. Monk

Reviewed by:

A
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MACTEC ENGINEERING AND CONSULTING, INC

M ACTEC 22010 Commerce Drive

Abingdon, Virginia 24211

Project Name: Battie Field Golf Club
Project Number: 3552-08-1210
Report Date: 12/15/2008

Sample I.D.: TP-1 Bulk Sample Depth: 2.0 - 3.8
Test Method: ASTM D698 A
Description: Black, sandy SILT (ML)

Material Source: Test pit excavation

Moisture Density Curves

70 T > I A
LY ®  Proctor Curve
\ PROCTOR MAX. DRY DENSITY 66.2
SEER. O Proctor MDD @ OMC | PROCTOR OPT. MOISTURE, % 40.1
AR === 92% Saturation MATERIAL PASSING SIEVE No. 4
\ . % MATERIAL RETAINED N/A
68 NENERARENE NN B EE 95% Saturation | Gs, RETAINED MATERIAL 2.1
4, 100% Satura CORRECTED MAX. DRY DENSITY  |66.2
AERARERE uration CORRECTED OPT. MOISTURE, % [40.1
) Y e Poly. (Proctor Curve)
IR Assumed Zero Air-Voids Curves for Gs=2.05
1

o 66 N

g / \ VTN

z AN I

é " \\ A\

= \ I\

2 )

=2 \ 9 \

> \ ||

[=] \

>
A
.

Ty
h T [

M

\

60

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Moisture Content, %

SAMPLE % FINER NAT. ATTERBERG LIMITS
SAMPLE DEPTH SAMPLE SOIL NO. 200 SIEVE | MOIST. (%) ASSTHO T90-00(2004)
# (ft.) TYPE CLASS. ASTM D422 ASTM D2216 LL PL Pl
TP-1Bulk | 2.0-3.8 Bulk ML 74.3 52.1 NLL NPL NP

Performed by: Bryan C. Williams
Checkedby: ¢7 771
/

Proctor, TP-1, Bulk .XIs
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MACTEC ENGINEERING AND CONSULTING, INC

M ACTEC 22010 Commerce Drive

Abingdon, Virginia 24211

Project Name: Battle Field Golf Club
Project Number: 3552-08-1210

Report Date: 12/17/2008

Sample L.D.: TP-2 Bulk Sample Depth: 1.8 - 2.1
Test Method: ASTM D698 A

Description: Black, SILT (ML) with sand

Material Source: Test pit excavation

Moisture Density Curves

75 NEE [T T T T T LT
®  Proctor Curve A
11, PROCTOR MAX. DRY DENSITY 64.6
73 IEYAEAY ©  Proctor MDD @ OMC |l | PROCTOR OPT. MOISTURE, % 410
41 N - - 02% Saturation MATERIAL PASSING SIEVE No. 4
Th ] % MATERIAL RETAINED N/A
71 TN == 95% Saturation | Gs, RETAINED MATERIAL 2.0
1 - 100% Satura CORRECTED MAX. DRY DENSITY 64.6
RAS o waluration CORRECTED OPT. MOISTURE, % |41.0
69 b N e Poly. (Proctor Curve)
N y N
A Assumed Zero Air-Voids Curves for Gs=2.00
5 67 [
% ;
g .
S 65 FSRERN
g » NP
e \ \
© 63 / N
/' ‘N N
Py
NEREAS
61 TN
59 \
\é
57
55

25262728293031323334353637383940414243444546474849505152535455
Moisture Content, %

SAMPLE % FINER NAT. ATTERBERG LIMITS
SAMPLE DEPTH SAMPLE SOIL NO. 200 SIEVE | MOIST. (%) ASSTHO T90-00(2004)
# (ft.) TYPE CLASS. ASTM D422 ASTM D2216 LL PL P
TP-2Bukk | 1.8-2.1 Bulk ML 73.3 49.1 NLL NPL NP

Performed by: Bryan C. Williams
Checked by: a
/ LKA

Proctor, TP-2, Bulk .Xls
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MACTEC ENGINEERING AND CONSULTING, INC

MACTEG s

Abingdon, Virginia 24211

Project Name: Battle Field Golf Club
Project Number: 3552-08-1210

Report Date: 12/15/2008

Sample I.D.: TP-3 Bulk Sample Depth: 2.5-3.0
Test Method: ASTM D698 A

Description: Black, sandy SILT (ML)

Material Source: Test pit excavation

Moisture Density Curves

70 '\ T T T T]
1] B
y ®  Proctor Curve ;
\\ \ PROCTOR MAX. DRY DENSITY 64.9
SENEN ©  Progior MDD @ OMC | PROCTOR OPT. MOISTURE, % 411
\
\ - - _ - 92% Saturation MATERIAL PASSING SIEVE No. 4
% MATERIAL RETAINED N/A
68 et e 95% Saturation || Gs, RETAINED MATERIAL 2.1
3
! h — - — - 100% Saturation
i\
) k —— Poly. (Proctor Curve)
\ Y
\ 3 Assumed Zero Air-Voids Curves for Gs=2.05
‘\\ ‘
u 66 :
Q . \ N
E ok
= AR
[ T
= RERNERES
£ . NG [ \
E AT [
el N
[a] L h N
64 >
/ I
/ N T
\ [
62 L UL
A AY 3|
NI
-,‘\J
N [
T ‘
AY
. A
60 .

3334353637 38394041424344454647 484950515253 54 55 56 57 58 5960
Moisture Content, %

SAMPLE % FINER NAT. ATTERBERG LIMITS
SAMPLE DEPTH SAMPLE SOIL NO. 200 SIEVE | MOIST. (%) ASSTHO T90-00(2004)
# (ft.) TYPE CLASS. ASTM D422 ASTM D2216 LL PL Pl
TP-3 Bulk 2.5-3.0 Bulk ML 68.9 52.0 NLL NPL NP

Performed by: Bryan C. Williams

Checked by: % [° 777 .

Proctor, TP-3, Bulk .xls
- - 50444



4 MACTEC

Project Name:
Project Number:
Report Date:

MACTEC ENGINEERING AND CONSULTING, INC
22010 Commerce Drive
Abingdon, Virginia 24211
(276) 676-0426

Battle Field Golf Club
3552-08-1210

12/16/08

Washed Particle Size/Gradation Test Report
ASTM D422
Sample Number: TP-3

Description : Black. Sandy SILT (ML)

Location: 2.5 -3.0

Percent Finer than No.200:  68.9% % (from washing
. Wt. Retained . Cumulative
. . Cumulative . Cumulative .
Sieve Size @ Each Sieve % Passing % Passing
= (e ’ S | w/ Wash 200
1 in. 0.00 0.00 100.0 100.0
3/4 in. 0.00 0.00 100.0 100.0
3/8 in. 0.00 0.00 100.0 100.0
# 4 2.25 225 97.7 99.3
# 10 5.82 3.57 94.0 98.1
# 20 14.21 8.39 85.4 95.5
# 40 25.13 10.92 74.2 92.0
# 60 37.72 12.59 61.2 87.9
#100 58.40 20.68 39.9 81.3
#200 97.24 38.84 0.0 68.9
PAN 97.25 0.01 0.0
Wt. of Soil, g 312.86
Particle Size Analysis
U.S. Standard Sieve Sizes
3" 3/4" . No.4 No.40  No. 200
100
8 i ! ‘\_.. ) \
1 1 4 ~\\I i
90 Hh ; : : :
g0 L , . 11N
; : . : \ ;
- 70
= 0 g 0 8| »
Lo i ! | ) \
@ g g 1] 1 1]
z 60 [t ; i ; ;
- \ \ . .
= ’ ) | ' A
g 50 h . " : .
& \ ) ) X X
= 40
;g q g i q
S X ) X : X
P 30 1 : i : ;
20 I : ; "
o e HE
o Lk L L . ) .
100.000 10.000 1.000 0.100 0.010 0.001

Performed By: B.C.W.

Grain Size (mm)

Checked By: 52 C W

0.000

Sieve Analysis, TP-3.xls
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7 MACTEC ENGINEERING AND CONSULTING, INC
M ACT EC 22010 Commerce Drive

Abingdon, Virginia 24211
(276) 676-0426

Project Name: Battle Field Golf Club
Project Number: 3552-08-1210
Report Date: 12/16/08

Washed Particle Size/Gradation Test Report

ASTM D422
Sample Number: TP-2 Location: 1.8-2.1
Description : Black, SILT (ML) with sand

Percent Finer than No. 200:  73.3% % (from washing

. ‘Wt. Retained . Cumulative
. . Cumulative K Cumulative .
Sieve Size @ Each Sieve o Passing % Passing
S (® ° S | w/ Wash 200
1in. 0.00 0.00 100.0 100.0
3/4 in. 5.36 5.36 93.0 98.1
3/8 in. - 5.86 0.50 92.4 98.0
# 4 6.84 0.98 91.1 97.6
# 10 9.03 2.19 88.2 96.9
# 20 12.89 3.86 83.2 95.5
# 40 18.55 5.66 75.8 93.6
# 60 30.66 12.11 60.0 89.3
#100 48.70 18.04 36.5 83.1
#200 76.71 28.01 0.0 733
PAN 76.71 0.00 0.0
Wt. of Soil, g 287.61
Particle Size Analysis
U.S. Standard Sieve Sizes
.3 3/4" No. 4 - No.40  No. 200
100
A e v T— A
% |t : : N
g0 |k . . \ X
: : ! N
| 8 ) Y
= O g v 1 o
= 8 ' s . "
@ & la i 1|
= 60 ; 3 : ;
> - U d - [ '
= ' g h I 0
3 50 1y " " ; I
= X X ) : X
SRR 11 ; ; : :
s \ ; h I .
P 30 ; i ; ;
20 " ; ; 1
10 [+ : :
o Lk A ) \ X
100.000 10.000 1.000 0.100 0.010 0.001 - 0.000

Grain Size (mm)

Performed By: B.C.W. . Checked BY: é CW Sieve Analysis, TP-2.xIs
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W MACTEC ENGINEERING AND CONSULTING, INC
MACTEC a0 comeevnn

Abingdon, Virginia 24211

(276) 676-0426
Project Name: Battle Field Golf Club
Project Number: 3552-08-1210
Report Date: 12/16/08

Washed Particle Size/Gradation Test Report
ASTM D422

Sample Number: TP-1 Location: 2.0 -3.8
Description : Black, SILT (ML) with sand

Percent Finer than No. 200:  74.3% % (from washing)

. Wt. Retained . Cumulative
. . Cumulative K Cumulative .
Sieve Size © Each Sieve % Passing % Passing
> © ’ = | w/ Wash 200
1in. 0.00 0.00 100.0 100.0
3/4 in. 0.00 0.00 100.0 100.0
3/8 in. 0.00 0.00 100.0 100.0
# 4 0.26 0.26 997 99.9
# 10 1.68 1.42 97.8 99.4
# 20 4.25 2.57 94.3 98.5
# 40 8.77 4,52 88.3 97.0 .
# 60 18.25 9.48 75.7 93.7
#100 37.83 19.58 49.6 87.0
#200 75.13 37.30 0.0 74.3
PAN 75.13 0.00 0.0
Wt. of Soil, g 291.87
Particle Size Analysis
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Performed By: B.C.W. Checked By: f 2 C) 7” Sieve Analysis, TP-1.xIs
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IMACTEC

Project Name:
Project Number:
Report Date:

MACTEC ENGINEERING AND CONSULTING, INC

22010 Com

merce Drive

Abingdon, Virginia 24211
(276) 676-0426

Battle Fie

1d Golf Club

3552-08-1210

12/16/08

Washed Particle Size/Gradation Test Report
ASTM D422
Sample Number: SB-3

Location: 16.0-18.0
Description : Very dark greenish gray, SILT (ML) with sand

Percent Finer than No.200:  79.9% % (from washing)
. Wt. Retained . Cumulative
. . Cumulative . Cumulative .
Sieve Size © Each Sieve %% Passing % Passing
S @ ? S | w/Wash 200
1in. 0.00 0.00 100.0 100.0
3/4 in. 0.00 0.00 100.0 100.0
3/8 in. 0.00 0.00 100.0 100.0
# 4 0.18 0.18 96.9 99.4
# 10 0.26 0.08 95.6 99.1
# 20 0.59 0.33 89.9 98.0
# 40 1.00 0.41 83.0 96.6
# 60 1.53 0.53 73.9 94.8
#100 2.60 1.07 55.7 91.1
#200 5.87 327 0.0 79.9
PAN 5.87 0.00 0.0
Wt. of Soil, g 29.25
Particle Size Analysis
U.S. Standard Sieve Sizes
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Performed By: B.C.W.

Grain Size (mm)

Checked By: f Zf ? Z
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Sieve Analysis,SB-3.xls
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MACTEC ENGINEERING AND CONSULTING, INC
MACT EC 22010 Commerce Drive

Abingdon, Virginia 24211
(276) 676-0426

Project Name: Battle Field Golf Club
Project Number: 3552-08-1210
Report Date: 12/16/08

Washed Particle Size/Gradation Test Report
ASTM D422
Sample Number: SB-2 Location: 17.0-18.0
Description : Very dark gray, silty SAND (SM)
Percent Finer than No. 200:  49.5% % (from washing)

. Wt. Retained . Cumulative
. . Cumulative . Cumuiative K
Sieve Size (@ Each Sieve %% Passing % Passing
" (® S | w/ Wash 200
1in. 0.00 0.00 100.0 100.0
3/4 in. 0.00 0.00 100.0 100.0
3/8 in. 0.00 0.00 100.0 100.0
# 4 0.00 0.00 100.0 100.0
# 10 0.84 0.84 97.3 98.6
# 20 2.39 1.55 92.3 96.1
# 40 6.18 3.79 80.1 90.0
# 60 16.80 10.62 46.0 72.7
#100 29.23 12.43 6.0 52.5
#200 31.07 1.84 0.1 49.5
PAN 31.09 0.02 0.0
Wt. of Soil, g 61.52

Particle Size Analysis
U.S. Standard Sieve Sizes
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Performed By: B.C.W. Checked By: éz 4 ZZ ’ Sieve Analysis, SB-2.xls
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MACTEC ENGINEERING AND CONSULTING, INC
22010 Commerce Drive

Abingdon, Virginia 24211

(276) 676-0426

Project Name: Battle Field Golf Club
Project Number: 3552-08-1210
Report Date: 12/16/08

Washed Particle Size/Gradation Test Report

ASTM D422
Sample Number: SB-1 Location: 18.5-19.0
Description : Very dark greenish gray, silty SAND (SM)
Percent Finer than No. 200:  44.7% % (from washing)

. Wt. Retained . Cumulative
. . Cumulative . Cumulative X
Sieve Size @ Each Sieve % Passing % Passing
= (g) w/ Wash 200
1in. 0.00 0.00 100.0 100.0
3/4 in. 0.00 0.00 100.0 100.0
3/8 in. 0.00 0.00 100.0 100.0
# 4 0.00 0.00 100.0 100.0
# 10 0.45 0.45 98.9 99.4
# 20 2.52 2.07 93.6 96.4
# 40 6.44 3.92 83.6 90.9
# 60 19.59 13.15 50.0 72.4
# 100 36.63 17.04 6.6 483
#200 39.20 2.57 0.0 44.7
PAN 39.20 0.00 0.0
Wt. of Soil, g 70.88

Particle Size Analysis
U.S. Standard Sieve Sizes
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Performed By: B.C.W. . Checked By: éf W Sieve Analysis,SB-1.xls
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22010 Commerce Drive
Abingdon, Virginia 24211

Telephone: 276-676-0426 ~ Facsimile: 276-676-0761

MACTEC

Project Name: Battle Field Golf Club
Project Number: 3552-08-1210 :
Report Date: 12/15/08 Soil Description: Very dark greenish gray, SILT (ML)
with sand
Atterberg Limits ASTM D 4318
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