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1.0 BACKGROUND AND OBJECTIVES

URS Corporation (URS) was retained by Dominion to provide engineering support services,
groundwater modeling, and a risk assessment for an approximate 200-acre parcel (the Site)
located in Chesapeake, Virginia. Fly ash will be used as fill material for construction of a
golf course at the Site. As part of a feasibility study for the proposed use of fly ash, it was
determined that an evaluation of the potential impact of fly ash on groundwater at the
proposed Site was necessary. To complete the evaluation, a hydrogeologic study was
conducted concurrently with an evaluation of the stabilization requirements of the ash,
groundwater modeling, and risk assessment. This report provides the results of the

hydrogeologic investigation.

Specifically, the objectives of the investigation were to evaluate hydrogeologic conditions

and existing groundwater quality at the Site through:

° A preliminary evaluation of potential receptors;

° An evaluation of current soil and groundwater chemical conditions;

° Collection of site specific physical data; and,

o A preliminary analysis of groundwater flow conditions/aquifer characteristics.
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2.0  SITE LOCATION AND DESCRIPTION

The Site is an approximate 200-acre parcel located at the southwest corner of the
intersection of Centerville Turnpike and Whittamore Road in Chesapeake, Virginia
(Figure 1). The Site is located within the city limits of Chesapeake, Virginia in an area
transitioning from rural agricultural and residential to suburban residential. Current land use
within 2,000 feet of the facility is residential and agricultural. Reportedly, the Site has

historically been used for agricultural purposes.

The Site is bounded on the north by Whittamore Road and agricultural fields, on the
south by residential properties, on the west by Centerville Turnpike and residential
properties, and on the east by undeveloped, wooded property and residential properties.
Water supply wells are not present on the Site; however, the surrounding properties
utilize private water supply wells for domestic potable use. Additional information
regarding these water supply wells is presented in Section 4.0. Based on knowledge of the
area and inquiries with the City of Chesapeake Public Utilities office, public water supply is
not currently available to the Site. Public water is available to a subdivision located west of
the Site, and a water main is located between 300 to 1,000 feet south of the Site along

Centerville Turnpike.

The Site is represented on the Fentress, Virginia 7.5-minute USGS topographic quadrangle
at an approximate elevation of 10 to 15 feet (ft) above mean sea level (MSL). The Site
slopes in an easterly direction and east-west trending drainage swales are located across the
Site. Based on a review of the USGS topographic map, the swales appear to drain to a
tributary to the Pocaty River, which is located approximately 3.25 miles east of the Site.
The Pocaty River flows eastward into North Landing River, which flows south and
discharges into Currituck Sound in North Carolina approximately 15 miles southeast of the

Site.
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3.0 GEOLOGY AND HYDROGEOLOGY

The Site is located within the Coastal Plain Physiographic Province of Virginia, in an
area of “unconsolidated sediments consisting primarily of sand, clay, silt, and gravel with
variable amounts of shell material” (Hamilton and Larson, 1988). Sediments range in
age from early Cretaceous to Quaternary. Within the Site vicinity, an unconfined and six
confined aquifers and six confining units are documented (Meng and Harsh, 1988,
McFarland, 1999) as shown in the generalized hydrogeologic section in Figure 2. The
total thickness of the sediment (aquifers and confining units) is estimated to exceed 3,000
feet in the Chesapeake area. The lithologic units are discussed from the deepest to the

shallowest unit in this section.

Bedrock generally consists of gently eastward-dipping erosional surfaced crystalline
rocks. This surface slopes eastward from the surface along the north-south trending "Fall
Line", 80 miles west of the Site. The Fall Line passes through Richmond, Virginia. The
crystalline rock surface has a slope of 50 to 100 feet per mile immediately east of the Fall
Line. The slope of the rock surface ultimately decreases to approximately 40 feet per
mile. The Fall Line marks the maximum westernmost extent of the unconsolidated units
overlying the bedrock and is the primary recharge area for all but the Yorktown-Eastover

and Columbia aquifers.

The Potomac Formation consists of three aquifers and confining units and directly
overlies the bedrock. These aquifers are termed the Lower, and Middle Potomac, and the
Brightseat-Upper Potomac aquifers. As with the other regional aquifers, the Potomac is
thinnest along its western limit near the Fall Line and thickens seaward. They reach a
total thickness of approximately 1,500 feet in the study area. The aquifers generally
consist of interbedded sequences of medium to very coarse-grained sand, clayey sand,
and clay with interbedded gravel. The confining units, like the aquifers, thicken seaward.

These three aquifers are the most productive in the region with typical yields of 100 to
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800 gallons per minute (gpm) in the Lower, 20 to 160 gpm in the Middle, and 20 to 400
gpm in the Brightseat-Upper Potomac aquifers.

The Aquia aquifer overlies the Brightseat-Upper Potomac along a 40 to 60-mile band
between the Fall Line and the Site and is absent east of the Site. The Aquia aquifer is 65
feet thick west of the Site but gradationally changes from sandy sediments to clay. The
Aquia aquifer is an important groundwater resource in the region west of the Site (15 to
210 gpm typical yields). The Aquia aquifer is confined by the Nanjemoy-Marlboro

confining unit.

The Chickahominy and Piney Point Formations comprise the Chickahominy-Piney Point
aquifer that overlies the Nanjemoy-Marlboro confining unit. It is approximately 180 feet
thick in the vicinity of the Site and consists of shelly, glauconitic sand; interbedded with
silt, clay, and thin indurated shell beds. This aquifer is an important groundwater
resource in this region and is used for domestic, small industrial and municipal water

supplies. [t typically yields 10 to 110 gpm. It is overlain by the Calvert Confining unit.

The Yorktown and Eastover Formations of the Chesapeake Group comprise the
Yorktown-Eastover aquifer. The deepest aquifer used by residential wells near the Site
and is approximately 350 feet thick. The aquifer is unconfined along a band parallel to
the Fall Line to the west but confined in the vicinity of the Site. The aquifer consists of
interfingered shelly, very fine- to coarse-grained sand, interbedded with silt, clay, shell
beds, and gravel. This aquifer is used as a source of groundwater for domestic,
commercial and light industrial uses and is considered an important recharge source for
lower aquifers. The aquifer is confined by a bedded clay and silty clay unit formed by
the fining-upwards of depositional sequences that formed the underlying sandy sediments
of the Yorktown-Eastover aquifer. This confining unit is highly dissected and may be
absent less than 5 miles east and west of the Site resulting in a connection between the

Yorktown-Eastover aquifer and the unconfined Columbia aquifer.
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The uppermost aquifer is the Columbia aquifer. This aquifer is part of the Columbia
Group and is the Lynnhaven Member of the Tabb Formation. The Tabb Formation
consists of a fining-upward sequence of sediments composed of fine to coarse, gray sand
with pebbles and cobbles grading upward into clayey and silty, fine sand and sandy silt.
Locally, the aquifer is 20 to 50-feet thick and is unconfined throughout its extent. The
Columbia aquifer is an important groundwater resource for rural and domestic users as

well as a major source of recharge to the underlying aquifer system.
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4.0 WELL RECORDS REVIEW

Water supply wells are not present on the Site; however, surrounding properties utilize
private water supply wells for domestic potable use. A site visit was conducted to obtain
addresses of nearby residences and visually observe the presence/absence of private water
supply wells. No private water supply wells were noted during reconnaissance in the near
vicinity of the Site. A request, which included specific residential addresses and tax parcel
identification information, was submitted to the City of Chesapeake Health Department to

obtain information regarding construction of local water supply wells.

The Health Department provided information for three wells located along Whittamore
Road (northeast of the Site) and 14 wells along Murray Road (south of the Site). Copies
of the information provided by the Health Department are included as Appendix A. Well
information is summarized in Table 1. The average well yield is 18 gallons per minute
(gpm) and the average well depth is 66 ft below ground surface (bgs). Well depths, water
bearing zones, and stratigraphy were reviewed to evaluate which wells have been
completed in the unconfined water table aquifer (Columbia aquifer) and which wells have
been completed in the uppermost confined aquifer (Yorktown aquifer). Ten wells are
completed to a depth of less than 53 ft bgs and appear to intersect water-bearing zones
between 20 and 53 ft bgs. These ten wells are believed to utilize water from the
Columbia aquifer. Five wells are completed to depths between 80 and 90 ft bgs within a
water-bearing zone noted between 70 and 90 ft bgs. In most borings, a clay rich zone was
observed above the 70 to 90 ft bgs water-bearing zone. The clay layer is similar to
descriptions of the Yorktown confining layer and the deeper water-bearing zone appears
to be part of the Yorktown-Eastover aquifer. The remaining two wells were advanced to
depths of 122 and 130 ft bgs and are screened across a water bearing zone from

approximately 70 to 130 ft bgs, again presumed to be part of the Yorktown aquifer.
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5.0 SUBSURFACE INVESTIGATION

To assess Site soil and groundwater conditions, seven soil borings were advanced at the Site.
Five soil borings were completed as groundwater monitoring wells. Soil and groundwater
samples were collected from each location for analysis of geotechnical and chemical

parameters. Field testing of aquifer characteristics by slug testing was also conducted.

To evaluate current subsurface conditions in the vicinity of proposed ash placement areas,
and minimize potential disturbance during future construction; boring and monitoring well
locations were positioned in areas outside of proposed ash fill area(s). Boring and

monitoring well locations, as well as proposed ash fill areas, are identified on  Figure 3.

-8 | SOIL BORINGS/MONITORING WELL CONSTRUCTION

Drilling activities were conducted on July 24 and 25, 2001. Two borings, B-1 and B-2,
were advanced using an all-terrain vehicle (ATV) mounted, mud rotary drill rig. Mud rotary
drilling was necessary to support and stabilize the borehole walls to prevent caving caused
by heaving sands. The remaining borings (B-1A, B-1B, B-3, B-4, B-5) were advanced
using an ATV-mounted, hollow-stem auger drill rig. Borings B-1A, B-2, B-3, B-4, and B-5
were completed as two-inch diameter groundwater monitoring wells. Monitoring wells
were positioned to: 1) evaluate Site chemistry (soil and groundwater) and soil physical
properties at the Site, 2) determine the direction of groundwater flow, and 3) potentially
provide long-term monitoring capabilities. At each location, borings were sampled
continuously from the ground surface to a depth of 10 ft bgs and every five feet thereafter to
a total depth of 25 ft bgs using split-spoon sampling equipment.

Split spoon samples were visually classified by a URS geologist. Samples for geotechnical
testing were collected from Shelby tubes or as bulk samples and samples for chemical
analysis were collected from split spoons.  Copies of the boring logs are included as

Appendix B.
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Borings B-1, B-1A, and B-1B were co-located. Boring B-1, located in the central portion of
the study Site was advanced to a depth of 50 ft bgs to evaluate subsurface stratigraphy and
to evaluate if a confining layer was present within 50 feet of ground surface. As previously
mentioned, boring B-1A was completed as two-inch diameter groundwater monitoring well.
Boring B1-B was advanced to 2.5 ft bgs for collection of shallow samples for geotechnical

testing.

Monitoring well construction consisted of installing 10 feet of two-inch diameter,
0.010-inch slotted PVC screen at depths of 15 to 25 ft bgs. Each well was completed with
approximately 17 feet of two-inch diameter PVC casing and a locking steel casing. The
screened interval was selected in order to monitor groundwater conditions at depths similar
to that intersected by nearby shallow water supply wells. The filter pack for each
monitoring well consisted of a mix of artificial sand and natural sand pack as a result of
“running sands” entering the annular space. The filter pack for each monitoring well was
extended approximately two feet above the well screen. A two-foot bentonite seal was
installed above the sand pack, and the remaining annular space was filled to the ground
surface with a bentonite/cement grout mixture. Well completion diagrams are included in

Appendix B. Well construction data are summarized on Table 2.

Drill cuttings were spread around each area of drilling. Mud rotary boreholes were
abandoned after completion by backfilling to ground surface with a bentonite/cement grout
mixture. Following installation, each well was developed by surging and pumping using a
submersible pump until the development water was clear and no longer visually turbid.

Development water was discharged to the ground surface in the vicinity of each well.
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52  SOIL SAMPLING

Geotechnical Soil Sampling

Shelby tube samples were collected from borings B-1, B-1B, B-2, and B-3. Borings B-2
and B-3 were located in the presumed downgradient portion of the Site. One Shelby tube
sample was collected at 0.5 to 2.5 ft bgs from boring B-1B, located approximately 10 feet
west of boring B-1. One Shelby tube was collected at 20 to 22 ft bgs from boring B-1
and at 18 to 20 ft bgs from borings B-2 and B-3. A bulk sample of drill cuttings was also
obtained from the borings at a similar depth as the Shelby tube samples. Four Shelby
tube samples and bulk samples were submitted for laboratory analysis of permeability,
specific gravity, grain size analysis, Atterberg limits, moisture content, unit weight, total
organic carbon, and classification by the Unified Soil Classification System (USCS).

Results are discussed in Section 6.0.

Chemical Soil Sampling

Soil samples were collected for chemical analyses using a split spoon samples at a depth
of 20 to 22 ft bgs in boring B-1, 23 to 25 ft bgs in boring B-2, and 20 to 22 ft bgs in
boring B-3. Each soil sample was placed in a clean stainless steel bowl and thoroughly
homogenized before placement in a soil jar. One duplicate sample was collected for
laboratory analysis from boring B-1. Four soil samples were submitted for laboratory
analysis of selected metals (silver, arsenic, cadmium, chromium, lead, selenium, thallium,
vanadium, aluminum, barium, beryllium, boron, calcium, copper, iron, potassium,
magnesium, manganese, sodium, nickel, and zinc), and major cations and anions (total
phosphorus, chloride, sulfate, fluoride, nitrate, and bromide). Results are discussed in

Section 6.0.
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5.3 WELL SURVEY AND WATER LEVELS

Following installation of the wells, their locations and elevations were surveyed to the
nearest 0.1 foot by Hassell & Folkes, P.C. The surveyors tied the elevation data to the

existing Site survey used for development of Site plans for the proposed golf course.

On August 1, 2001, water levels were measured in each of the five wells prior to
groundwater sampling. Water levels were measured from the top of the PVC casing, to
the nearest 0.01 foot, in each monitoring well using an electronic water-level indicator.

Water level and elevation data are summarized in Table 2.

54 GROUNDWATER SAMPLING

Groundwater samples were collected on August 1, 2001. Samples were collected from
MW-1, MW-2, and MW-3. These three wells are located in the center and downgradient
portions of the Site and at the same locations that were sampled for soil analysis (B-1, B-
2, and B-3). The monitoring wells were purged and sampled using disposable, Teflon®
bailers. Three well volumes (including the well casing and filterpack) were purged from
each well.  Stabilization within 0.1 standard units (SU) for pH and 3% for specific

conductance was achieved prior to sampling.

Because field measurements of tubidity exceeded the field criteria of 5 nephelolometric
turbidity units (NTU), samples for metals analysis were filtered in the field through a
0.45 micron filter and then properly preserved. Samples were placed in an ice-filled
cooler for shipment to the laboratory. Samples were submitted for analysis of selected
metals (silver, arsenic, cadmium, chromium, lead, selenium, thallium, vanadium,
aluminum, barium, beryllium, boron, calcium, copper, iron, potassium, magnesium,
manganese, sodium, nickel, and zinc), major cations and anions (total phosphorus,
chloride, sulfate, fluoride, nitrate, and bromide). Results are presented and discussed in

Section 6.0.
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5.5 AQUIFER CHARACTERIZATION

Aquifer testing consisted of both falling head and rising head slug tests in monitoring
wells MW-2 and MW-4. The slug tests were conducted to determine an estimate of the

hydraulic conductivity of the aquifer near the well.

To conduct the test, the static water level of each well was measured using an electronic
water-level indicator. A pressure transducer and data logger (Troll) was then placed in the
well and the static water level was allowed to recover. The Troll was connected to a
laptop computer to record the start and end of each test. A slug, consisting of a sand-
filled PVC pipe connected to a length of rope, was first dropped into the wells resulting
in a rapid displacement of water. Falling water levels were then recorded as the well

returned to static conditions.

The slug was then removed from the well resulting in rapid displacement of water
downward. Rising water levels were then recorded as the well returned to static
conditions. Data collected from the falling head and rising head tests for each well are

presented in Appendix C and results are discussed in Section 6.0.
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6.0 RESULTS OF FIELD INVESTIGATION

Field investigations were performed to ascertain information on Site geology,
hydrogeology, soil and groundwater chemistry, soil physical properties, and aquifer

characteristics.

6.1 SITE GEOLOGY AND HYDROGEOQOLOGY

The results of the field investigation and geotechnical testing of the soil indicate the
presence of the Columbia Group and the Yorktown Formation (top of the Yorktown
confining unit). Soil geotechnical results are summarized in Table 3 and presented in

Appendix D,

Columbia Group - Shallow soils at the Site consist of dark olive brown to black-gray fine

sandy silts and clays ranging in depths from 0 to 5.5 ft bgs. Geotechnical laboratory
results indicate that the soil sample collected from boring B-1 from 0.5 to 2.5 ft bgs was
classified as lean clay (CL). The porosity for this soil sample was reported at 38.2
percent and total organic carbon was reported at 0.3 percent. Vertical permeability testing
conducted on an undisturbed soil sample was reported as 8.2 x 107 centimeters per

second (cm/sec).

From approximately 5.5 to 25 ft bgs in four borings and to 43 ft bgs in one boring, soils
consisted of gray to dark gray and greenish gray medium to fine sand. Geotechnical
laboratory results indicate that soil samples from three borings (B-1, B-2, and B-3) at
depths ranging from 18 to 25 feet bgs were classified as poorly graded sands and silty
sands (SP to SM). Silt and clay lenses were observed approximately 24 to 25 ft bgs in
the upgradient borings (B-4 and B-5). Porosity values for the three samples ranged from
40.7 to 41.7 percent and total organic carbon results ranged from 0.2 to 0.3 percent.
Vertical permeability testing was conducted on remolded bulk samples (remolded to the
undisturbed density and moisture content) and results ranged from 2.4 x 10™ to 3.0 x 107
cm/sec.
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Yorktown Formation (top of the Yorktown confining unit) - From approximately 43 fi to

50 ft bgs in boring B-1, soils were described as dark greenish gray, fine sandy silts with
some clay. Based upon visual classification the soils are described as silts (ML), very
fine sands (SP), and clays (CL).

A subsurface investigation was also completed by McCallum Testing Laboratories, Inc.,
(McCallum) and was provided to URS by Combustion Products Management (CPM). It
is our understanding that CPM will be responsible for placement of fly ash at the Site.
McCallum collected samples from 12 borings advanced to 25.5 ft bgs throughout the
subject property. A copy of the McCallum Report is included as Appendix E.

McCallum collected continuous samples by split spoon to 10 ft bgs, and every five feet
thereafter. Samples were visually examined and classified by laboratory personnel.
Their report presents boring logs and generalized cross-sections traversing the Site in a
generally east-west direction. The cross-sections indicate fine silty sands and clays
ranging from ground surface to a depth between 4 and 6 ft bgs, followed by fine to
medium sands to boring termination. There appear to be lenses of silty and clayey sands
at varying depths throughout the Site, with peat and clay observed at 22 to 25.5 ft bgs in
two borings. The findings from their report are generally consistent with stratigraphic

conditions observed during this field investigation.

Site Hydrogeology

During drilling, groundwater and wet soil conditions were observed directly below the
shallow clayey layer, at an approximate depth of 5 to 6 ft bgs. Water levels were
measured in the five monitoring wells on August 1, 2001. Water level data and survey
information are summarized in Table 2. Based on groundwater elevations measured on
August 1, 2001, the hydraulic gradient between upgradient well MW-5 and downgradient
well MW-3 is 0.0016 (unitless). The groundwater elevations were utilized to generate a
groundwater contour map (Figure 4). The results indicate that groundwater flows in an

east to southeasterly direction.
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6.2 SOIL ANALYTICAL RESULTS

Four soil samples were submitted to the North Canton, Ohio location of Severn Trent
Laboratories. Samples were analyzed using USEPA SW-846 Methods or Methods of
Chemical Analysis of Water and Waste (MCAWW). Soil chemical results are
summarized in Table 4 and Laboratory Analytical Data Packages are presented in
Appendix F. The following analytes were detected in soil samples submitted for this
study; arsenic, chromium, lead, selenium, vanadium, aluminum, barium, beryllium,
calcium, iron, manganese, zinc, chloride, sulfate, and phosphorous. These data will be
used as representative of Site conditions for the groundwater modeling and risk

assessment portions of the study.

6.3 GROUNDWATER RESULTS

Four groundwater samples were submitted to the North Canton, Ohio location of Severn
Trent Laboratories. Samples were analyzed using USEPA SW-846 Methods or
MCAWW.

Groundwater chemical results are summarized in Table 5 and Laboratory Analytical Data
Packages are presented in Appendix F. The following analytes were detected in
groundwater samples submitted for this study; calcium, iron, potassium, magnesium,

manganese, and sodium.

In addition, reportable concentrations of bicarbonate alkalinity, alkalinity, chloride,
sulfate, total dissolved solids and total organic carbon were detected. These data will be
used as representative of Site conditions for the groundwater modeling and risk

assessment portions of the study.
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6.4 QUALITY ASSURANCE/QUALITY CONTROL SUMMARY

Soil Results

A field duplicate soil sample (B-1A Dup) was collected to provide a measure of accuracy
and precision for laboratory analysis. The results of the duplicate indicate that the
relative percent differences (RPD) in the results for sample B-1A and its associated
duplicate sample, B-1A Dup were within control limits (20 percent) except for analysis of
chloride. The RPD value observed outside of the control limits is likely a result of
sample heterogeneity based on the results of the laboratory QA/QC, which indicated
instrument and analytical performance within specified criteria. No action was

necessary based on these results.
A review of the laboratory QA/QC indicates the following:

o The temperature of the cooler upon sample receipt was 11.7°C; however, it was

noted that the temperature blank was not located proximal to the ice in the cooler.
° Targeted constituents were not detected in the laboratory method blank samples.

o Laboratory control sample recoveries and relative percent differences (RPDs)

were within the limits specified by the laboratory.

o Matrix spike and matrix spike duplicate recoveries were within the limits
specified by the laboratory, except for aluminum, iron and phosphorous. The
QA/QC anomalies for aluminum and phosphorous are likely the result of matrix
heterogeneity. Iron QA/QC anomalies are attributed to high natural iron levels in

the soil.

Groundwater Results

A field duplicate groundwater sample (MW-NE 2 Dup) was collected to provide a

measure of accuracy and precision for laboratory analysis. Results of the field QA/QC
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indicate the RPD in the results for sample MW-2 and its associated duplicate sample,

MW-2 Dup were within control limits (20 percent).

A review of the laboratory QA/QC indicates the following;:

. Targeted constituents were not detected in the laboratory method blank.

° Laboratory control sample recoveries were within the limits specified by the
laboratory.

o Matrix spike and matrix spike duplicate recoveries were within the limits

specified by the laboratory; except for sulfate in the duplicate sample. The
QA/QC anomaly for sulfate is likely the result of matrix interferences attributed to

elevated sulfate levels in the groundwater samples.

6.5 AQUIFER TEST ANALYSIS

Data from slug testing was reduced and imported into AQTESOLV (version 2.5) to

calculate aquifer characteristics.

The Bouwer-Rice solution method for a slug test was used to determine hydraulic
conductivity (K) values for both the rising head and falling head tests. Hydraulic
conductivity values for rising head slug test analysis for MW-2 and MW-4 are 1.1 x 10
and 2.6 x 10™ cm/sec, respectively. Hydraulic conductivity values for falling head shug
test analysis for MW-2 and MW-4 are 8.5 x 10™ and 2.6 x 107 cm/sec, respectively.
Slug test data are presented in Appendix C. Note that URS used late-time data in our

analysis to minimize potential impacts of the sandpack and well construction.

To estimate groundwater flow velocity using the slug test results, Darcy’s equation was

used:

F=Xi
Ne

URS 16 CHESAPEAKE ENERGY CENTER
HYDROLOGIC INVESTIGATION

URS Job No. 49498-001-155

September 21, 2001
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V= Velocity

= Hydraulic Conductivity (cm/sec)
i= Hydraulic Gradient (unitless; based on site specific data, this report)
N, = Effective Porosity (40%; based on site specific data, this report)

Substituting Site maximum conductivity values yields:

V=(2.6x107°)00.0016)
(0.30)

V=14x 107 cm/sec or 14.49 filyr
Substituting minimum conductivity values yields:

V=(85x10")(0.0016)
(0.30)

V=45x10° cm/sec or 4.66 ft/yr

Therefore, groundwater flow velocity beneath the Site is in the range of 4.7 to 14.5 feet
per year. This velocity is representative of the flow of groundwater and does not reflect
the rate of chemical migration which is dependent on factors that will be addressed in the

groundwater modeling and risk assessment report.

URS 17 CHESAPEAKE ENERGY CENTER
HYDROLOGIC INVESTIGATION

URS Job No. 49498-001-155

September 21, 2001
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7.0 CONCLUSIONS

° Geologic conditions beneath the Site consist of the Tabb Formation (or Columbia
Group), a fining-upward sequence of sediments composed of fine to coarse, gray
sand with pebbles and cobbles grading upward into clayey and silty, fine sand and
sandy silt. The Columbia Group is underlain at approximately 50 ft bgs by the
Yorktown Formation, which consists of an upper clay-rich unit and a lower sandy

unit.

. Hydrogeologic conditions beneath the Site consist of an upper, unconfined water-
table aquifer in the Tabb Formation bounded below by the upper Yorktown
confining unit. The upper Yorktown confining unit is underlain by a confined

aquifer within the Yorktown Formation.

° A total of 17 private, domestic water supply wells were identified in the
immediate Site area. Wells derive their water from both the upper water table and

lower confined aquifers.

o Groundwater is present at approximately 2 to 5 ft bgs and flows in an east-

southeasterly direction.

° Soil geotechnical analyses indicate that the upper portion of the Columbia Group
is clay with a vertical hydraulic conductivity of 8.2 x 10-7 cm/sec and a porosity
of 38.2%. The lower portion of the Columbia Group is a sand with vertical
hydraulic conductivity values ranging from 2.4 x 10-3 to 3.0 x 10-3 cm/sec, and a

porosity of 40.7 to 41.1 percent.

o Aquifer slug testing and analysis indicates that horizontal hydraulic conductivity
values range from 2.6 x 10~ to 8.5 x 10 cm/sec. Groundwater flow velocity

ranges from 4.7 to 14.5 ft/yr.

URS 18 CHESAPEAKE ENERGY CENTER
HYDROLOGIC INVESTIGATION

URS Job No. 49498-001-155

September 21, 2001
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Soil and groundwater chemical results are within acceptable QA/QC limits and

will be used in the groundwater modeling and risk assessment portions of the

study.

URS 19 CHESAPEAKE ENERGY CENTER
HYDROLOGIC INVESTIGATION

URS Job No. 49498-001-155
September 21, 2001
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TABLE 1
LOCAL WATER SUPPLY WELL SUMMARY
CHESAPEAKE ENERGY CENTER

PROPOSED GOLF COURSE
CHESAPEAKE, VIRGINIA
Total Well Yield Water Screened | Static Water Stabilized
Property Owner Property Address Date Drilled Depth Zones Zone Level Water Level Driller Rock Type
(ft bgs) ©™ | (nbgsy | crtbes) (ft bes) (ft bs)
0-2 top soil
2-10 clay
Willets Well Drilling |10-30 sugar sand
Willie L. Phillips 1405 Whittamore Road Aug-95 55 10 30-55 30-55 12 na Service 30- 55 coarse sand
0-2 top soil
2-8 clay
Willets Well Drilling [8-20 sugar sand
Willie L. Phillips 1405 Whittamore Road Aug-95 41 10 20-41 2041 12 na Service 20-41 coarse sand
0-2 top soil
2-10 clay
Willets Well Drilling |10-30 sugar sand
Willie L. Phillips 1405 Whittamore Road Aug-95 55 10 30-55 40-55 12 na Service 30- 55 coarse sand
0-11 gray clay
11-42 gray sand
42-65 gray sand/clay/shell
65-85 gray clay/shell
85-90 gray sand
85-90 Gildersleeve Pump & |90-113 gray clay
Michael D. Clifion  |1104 Murray Road Mar-96 122 18 112-122 107-122 8 10 Well 113-122 fine shell
0-7 clay
7-45 gray sand
7-45 435-65 clay
John C. Munday, Jr. |1204 Murray Road Sep-86 80 12 65-80 67-80 8 10 Johnson Well Drilling |65-80 gray sand
0-10 clay
10-20 sand clay
20-30 clay
30-40 clay, bedrock
|Paul J. Romeo 1208 Murray Road Jan-96 50 25 40-50 40-50 7 12 Saunders 40-50 bedrock
0-T0 clay silt sand
10-20 sand
20-25 bedrock
20-25 25-35 clay silt
[Joseph E. Diaz, Jr. {1215 Murray Road Aug-90 43 25 3543 3843 5 16 Saunders 35-43 bedrock

Well Information

CHESAPEAKE

ENERGY CENTER

URS Job No 49498-001-155

September 21, 2001
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TABLE 1 (continued)

Property Owner

Property Address

Date Drilled

Total Well
Depth
(ft bgs)

Yield
(gpm)

‘Water
Zones
(ft bgs)

Screened
Zone
(ft bgs)

Static Water
Level
(ft bgs)

Stabilized
Water Level

(ftbgs)

Driller

Rock Type

Uesse C. Whitley, Jr.

1305 Murray Road

Nov-86

42

25

20-42

3242

Pinkston Pump &
‘Well

0-12 top soil, clay & sand
12-20 fine sand
20-42 coarse sand & gravel

Gerald T. Kanter

1313 Murray Road

Dec-94

80

20

70-80

50-80

15

Virginia Well Service

top soil

heavy sand

gray sand

clay

clay shell

70-80 sand shell

Dec-94

80

20

70-80

60-80

Virginia Well Service

U-10 clay

10-20 sand
20-70 clay
70-80 shell

Michael D. Hall

1317 Murray Road

Feb-94

48

25

43-48

4048

na

Pinkston Well ?

0-11 top soil and clay
11-26 sand
26-36 mud
36-48 sand

Donald L. Froehler

1325 Murray Road

Jul-98

32

25-32

25-32

12

Chesapeake Well &
Pump Service

0-8 clay
8-15 sand
15-21 clay
21-32 sand

Terry E. Jackson

1316 Murray Road

Jun-86

130

20

15-25
40-50
70-130

70-130

L.E. Stillman

U-3 Top soil, clay

5-15 clay

15-25 fine gray sand

25-40 black clay

40-50 coarse gray sand
50-70 fine sand and clay
70-130 shell + fine salt and
pepper sand

CHESAPEAKE ENERGY CENTER
URS Job No 49498-001-155

Well Information September 21, 2001
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TABLE 1 (continued)

Total Well Yield Water Screened | Static Water Stabilized
Property Owner Property Address Date Drilled Depth Zones Zone Level Water Level Driller Rock Type
(It bgs) @™ | (fibgs) | (ftbes) (ft bgs) (it bgs)
0-6 brown clay
6-14 fine sand and gray clay
14-18 gray clay
18-24 fine gray sand
24-32 coarse gray sand
32-38 coarse gray sand, clay
breaks
38-55 gray clay
26-32 T. E. Gildersleeve 55-65 fine gray silt and clay
William N. Deck 1320 Murray Road Jun-87 80 18 65-80 65-80 9 25 Pump & Well 65-80 fine gray sand and shell
0-T0 clay silt sand
10-20 clay
20-30 clay silt sand
30-40 silty sand
40-45 bedrock
45-55 clay silt
55-65 silt clay
65-75 clay
40-45 Joe Saunders Well 75-85 silt clay
Hank R. Chitwood 1324 Murray Road Jul-87 90 10 85-90 85-90 8 16 Drilling 85-90 bedrock
0-10 clay silt sand
10-20 silt sand
20-25 clay silt sand
Joe Saunders Well 25-35 bedrock silt sand
|Brian R. Lomax 1328 Murray Road 1993 45 20 4045 3545 4 23 Drilling 35-45 bedrock
0-T0 clay silt sand
10-20 silt sand
20-30 bedrock
30-40 clay
Joe Saunders Well 40-50 bedrock
1379 Murray Drive 8/19/1994 53 20 45-53 42-53 9 23 Drilling 50-53 bedrock
Total Depth
) (ftbgs) Yield (gpm)
ft bgs - feet below ground surface Maximum 130 25
gpm - gallons per minute Statistics| Minimum 2 10
Average 66 18
Median 55 20
Mode 80 20

Well Information

CHESAPEAKE ENERGY CENTER
URS Job No. 49498-001-155
September 21, 2001
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TABLE 2
SUMMARY OF WELL CONSTRUCTION DATA

CHESAPEAKE, VIRGINIA
PROPOSED GOLF COURSE
CHESAPEAKE, VIRGINIA
Ground Top of Depth to | Depth to
Monitoring | Surface Casing | Depthto | Topof | Bottomof| Depthto |Groundwater
Well ID Elevation | Elevation | Bentonite Sand Well Groundwater | Elevation
(ft MSL) | (ft MSL) | (ft bgs) (ft bgs) (ft bgs) (It BTOC) (ft MSL)
MW-1 9.90 13.16 11 13 25 6.18 6.98
MW-2 9.86 13.11 11 13 25 6.80 6.31
MW-3 9.71 12.75 11 13 25 7.67 5.08
MW-4 11.13 14.09 11 13 25 5.70 8.39
MW-5 10.53 13.23 11 13 25 4.63 8.60
Notes:
Monitoring well locations and elevations provided by Hassell & Folkes, P.C.
ft MSL feet above mean sea level
ft bgs feet below ground surface
ft BTOC feet below top of PVC casing
ID identification

CHESAPEAKE ENERGY CENTER
URS Job Ne. 49498-001-155
Well Construction Data September 7, 2001
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TABLE 3
SUMMARY OF GEOTECHNICAL RESULTS
CHESAPEAKE ENERGY CENTER

PROPOSED GOLF COURSE
CHESAPEAKE, VIRGINIA
Atterberg Limit' Grain Size Analysis® Unit Wt (Ibs/cu ft) —
Organic
Moisture Specific Porosity | Carbon | Permeability
Boring No.| Depth (f1) | Content (%)| LL PL Pl | Gravel (%) | Sand (%) | Silt(%) | Clay (%) | uscs’ Gravity Wet Dry (%) (%) (em/sec)
B-IB 0.5-2.5 23.6 40 20 20 0 7 65 28 CL 2.66 126.90 102.7 38.2 0.3 82x 107
B-1 20-22 22.2 NP NP NP 0 96 3 1 SP 2.68 119.30 97.6 41.7 0.2 28x10°
B-2 18-20 221 NP NP NP 0 90 7 3 SP-SM 2.68 121.10 99.2 40.7 0.3 3.0x 107
B-3 18-20 19.7 NP NP NP 0 95 4 1 SP 2.67 117.40 98.1 41.1 0.3 24x10°
ND[CS
(1) Atterberg Limits:
LL: Liquid Limil

PL: Plasticity Limit

PI; Plasticity Index (PI = LL - PL)

NP: Nonplastic
(2) Grain Size Analysis:

Gravel: Particles of rock that are retained on a 4.75 mm (No. 4) sieve

Sand: Particles that will pass 2 4.75 mm sieve, but are retained on a 0.075 mm (no.200) sieve
(3) USCS: Unified Soil Classification System

Y% percent
f feet
Wt weight

Ibs‘cu it pounds per cubic foot
cm/sec  centimelers per second

CHESAPEAKE ENERGY CENTER
URS Job. No, 49498-001-155
Geotechnical Data September 7, 2001



Chesapeake Energy Center

Table 4
Soil Analytical Results

Proposed Golf Course
Chesapeake, Virginia

Sample ID B-1A B-1A Dup. B-2 B-3 B-1B
Sample Depth (ft) 20-22 20-22 23-25 20-22 0.5-2.5
Date Sampled 7/24/2001 | 7/24/2001 | 7/25/2001 | 7/25/2001 | 7/25/2001
Parameter Units Method

Metals

Aluminum mg/kg 60108 337 403 287 428 6860
Arsenic mag/kg 6010B 1.7 1.9 0.86 B 0.99B 1.7
Barium ma/kg 6010B <20.0 <20.0 <20.0 <20.0 41.7
Beryllium mg/kg 6010B <0.50 <0.50 <0.50 <0.50 0.54
Boron mg/kg 6010B <20.0 <20.0 <20.0 <20.0 <20.0
Cadmium mg/kg 60108 <0.20 <0.20 <0.20 <0.20 <0.20
Calcium mg/kg 6010B <500 <500 <500 <500 1230
Chromium mg/kg 6010B 1:3 1.5 15 1.6 7.9
Copper mg/kg 6010B <2.5 <25 <25 <25 <25
Iron mg/kg 6010B 1640 1970 1360 1250 2800
Lead mg/kg 6010B 0.69 0.71 0.48 0.59 5.1
Magnesium mg/kg 60108 <500 <500 <500 <500 <500
Manganese mag/kg 6010B 12.8 149 11.3 11.2 2741
Mercury mg/kg 747T1A <0.10 <0.10 <0.10 <0.10 <0.10
Nickel mg/kg 6010B <4.0 <4.0 <4.0 <4.0 <4.0
Potassium mg/kg 6010B <500 <500 <500 <500 <500 L
Selenium mg/kg 6010B <0.50 <0.50 <0.50 <0.50 0.64
Silver mg/kg 6010B <0.50 <0.50 <0.50 <0.50 <0.50
Sodium mg/kg 6010B <500 <500 <500 <500 <600
Thallium mg/kg 6010B <1.0 <1.0 <1.0 <1.0 <1.0
\Vanadium mg/kg 6010B <5.0 <5.0 <5.0 <5.0 8.5
Zinc mg/kg 60108 2.9 3.2 6.8 16.6 39L
Inorganic Analysis

Bromide mg/kg 300.0A <5.0 <5.0 <5.0 <5.0 <5.0
Chloride ma/kg 300.0A 345 10.6 273 21.1 17.7
Fluoride mg/kg 300.0A <10.0 <10.0 <10.0 <10.0 <10.0
Nitrate as N mg/kg 300.0A <5.0 <5.0 <5.0 <5.0 <5.0
Sulfate ma/kg 300.0A 425 43.0 434 40.4 297
Total Phosphorus mag/kg 365.2 <10 <10 <10 21 120
Total Residue % Solid |160.3 mod 79.3 81.7 81.8 78.6 79.5

Noles:

* = Data is presented in mg/kg.

B = Estimaled result. Result less than RL.

L = Serial dilution of a digeslale in the analytical balch indicates that physical and chemical interferences are present.

RL = Reporting Limit

20034




Table 5
Groundwater Analytical Results
Chesapeake Energy Center
Proposed Golf Course
Chesapeake, Virginia

Sample ID MW-1 Mw-2 MW-2 MW-3
Duplicate

Date Sampled 8/1/2001 8/1/2001 8/1/2001 8/1/2001

lfarameter Units Method

Dissolved Metals

Aluminum ug/L 60108 <200 <200 <200 <200

Arsenic ug/L 6010B <10.0 <10.0 <10.0 <10.0

Barium ug/L 6010B <200 <200 <200 <200
Beryllium ug/L 6010B <5.0 <5.0 <5.0 <56.0
Boron ug/L 6010B <200 <200 <200 <200
Cadmium ug/L 6010B <2.0 <2.0 <2.0 <2.0
Calcium ug/L 60108 92000 37800 38800 77300
Chromium ug/L 6010B <5.0 <5.0 <5.0 <5.0
Copper ug/L 6010B <25.0 <25.0 <25.0 <25.0
Iron ug/L 6010B 10200 4860 4750 4790

Lead ug/L 6010B <3.0 <3.0 <3.0 <3.0
Magnesium ug/L 6010B 13200 18700 19100 156600
Manganese ug/L 6010B 339 237 242 160
Mercury ug/L T471A <0.20 <0.20 <0.20 <0.20
Nickel ug/L 6010B <40.0 <40.0 <40.0 <40.0
Potassium ug/L 6010B <5000 8190 8340 <5000
Selenium ug/L 6010B <5.0 <5.0 <5.0 <5.0
Silver ug/L 6010B <5.0 <5.0 <5.0 <5.0
Sodium ug/L 6010B 32400 34000 34700 48200
Thallium ug/L 6010B <10.0 <10.0 <10.0 <10.0
\anadium ug/L 60108 <7.0 <7.0 <7.0 <7.0
Zinc ug/L 60108 <20.0 <20.0 <20.0 <20.0
Inorganic Analysis
Bicarbonate Alkalinity mg/L 310.1 130 75 75 160

Alkalinity mg/L 310.1 130 75 9.7 160
Bromide ug/L 300.0A <500 <500 <500 <500
Chloride ug/L 300.0A 74300 54000 54000 53300
Fluoride ug/L 300.0A <1000 <1000 <1000 <1000
Nitrate as N ug/L 300.0A <100 <100 <100 <100
Sulfate ug/L 300.0A 139000 103000 103000 112000
Total Phosphorus ug/L 365.2 210 170 190 390
Filterable Residue (TDS) mg/L 160.1 510 390 380 460
Total Organic Carbon mg/L 415.1 3 2 2 6
Field Analysis

pH S.uU. 7.04 5.82 5.82 6.25
temperature °c 18 17.8 17.8 16.2
conductivity uS 765 545 545 699
dissolved oxygen mg/L 1.4 1.78 1.78 1.88
turbidity NTU 68.1 89.2 89.2 62.9
Notes:

8.U. = standard units for pH

°C = Celsius

uS = microsiemans per square centimeter at 25 degrees Celsius
mg/L = milligrams per Liter
NTU = nephelolometric turbidity units
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APPENDIX A

City of Chesapeake Health Department
Residential Water Supply Well Records
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Commonwealth for Vicginis - i M/hbf/d‘f/i//ﬂ
Uniform Water Well Completion Report
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¥Well Datak

Drilling Method/OMry Date Completed P—/R H4Total Dept of We _5_5'#
Depth to Bedrock Yl!—*ld_[ﬂ (GFM2 Length of Test___ éll
Static Water LwlejéL.utmblllzud Water vaeLdZ%.thural Flow_ g2/

Well Dlslnfectede/NIsz Digsinfectant UEEdC%Zﬁﬂhgm”unt Used ”{ﬁhili—-—

10 ft. wellpoint

i
VN

Casing

F i S Prum T B =i = To_
:ii:_"E-L I"1=rtt::|"1::1/ ﬁ e Material__ _ Size___ Material____

Weight/Schedule wwlghtfhchwdulu Weight/Scheduls

Gravel Pack -
Fraom__ T 5 5 # From___ T From__ il < TS

Grout

From__ T ﬂFI o _ T o From__ e

Eore Hu .... -*-1"’:- Bore Holes Sime_ . Bore Hole Size_

Type_ _ yr:u: ________________ Tyee

Method ijg“m Method__ Method - -

Water Zones oAr reenied Intervals

From__ e From_ T Feom__ To
Mesh Size ) Diam______ Mesh Sizme__ Dism_____ _ Mesh Size __ Diam_____
From___ Te_ Fr o = T Foom___ o
Mesh i Diam______ Mesh Size__ Diam_____ _ Mesh Size___ Diam_______
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, ﬁﬁbondﬁnment Informat iom®
Bored or Dug Wells Wells other than EBored Wells
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If Y Depth to which casing If ¥ Depth to which casing
was praEmoved - WES Temoved

If ApEl l"'dl:llt:' dtf[:r‘ch (s, and
‘nf ngVellsand f111
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¥DRILLERS LOGH

Depth Description of Formation or Sediment Remarks

55 )< lip 42/
LAy s i 1 .
/[0-3 2ank -

30551 tgandl Lank E 57,

(Use additional sheets if necessary)

I certify that the information contained here is true and that this
well was installed and constructed in accordance with the permit and
further that the well complies with all applicable state and local
regulations, ordinances and laws.

WILLETTS WELL DRILLING SERVICE

2121 CEDAFR ROAD

CHESAFEARKE, VA 23323

(2041437 2758 ’ .
DRILLERS SIGNATURE __2@__ M __________
DATE_/) —_4,2_&—_5 4 RERE WILLETTE WELL DRILLING SERVICE

.
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Unifors Water Well Completion Report
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10 ft. wellpoint

Casing
From Ta Q F’f‘___ Fari T Fran To y .
size /g Waterial _2pC Size_________ Material ___ Size Malepizl
I-Elghtl:cnedule _____ _j_ﬂw _________ Height/3chedule_ Veight/Schedule

Gravel Pack

From : ] Ta §/'/ P-f' From Te From_ Ta

groul
Feom TG___:_Z?_)CJ" From _ To___ Frew___ H

gore Hole Size_ 9/ Bors Hole Size _Bare Hele Eize__

Y%
A T
Ztho ﬁ _______ L [ S L 3L TN

Water Zones or Screened Inlervals

From To_ Fros_ T Fron To
Mesh Zize_ _“D/Q Diax__________ Mesh Size_____ co_Diae___ Mesh Size_ Diam
From_ _ To_ . From To__ From _ T i
i ; Mesh fize Dian__ Mesh Size _ BEL
SRR 1Use Datat '
: Agriculture Industrial ____ | Monitoring
Public Wel}: ‘ovmuwty ______Hon Comnunity L

fAbandonment Informationt

Bored or Dug Yells Jells other than Bered Wells

Casing Remopved, Y/H? Casing Remaved Y/N?

If ¥ Depth lo which casing was removed_____ If ¥ Depth to which casing was removed

fepth and Type of Fill)__ . If Applicable, Jepth{c), and type of gravel/sand filli______
Source of Fill: o y Source of gravel or sand: e B
Benionile Plugs: From____ To Cement: From_____ Te___

From_ To From Te

Hethod of Permanently Marking Locaiion

20039



$ORILLERS LOBY

Depth  Descripiien of Forsalion or Sedisent

Y4 0-2 - T aai?

se addilicnal sheels if necessary)

I certify Lhat the inforsation contained here is rue and Lhat this
well was installed and constructed in accordante with the permit and
further that the well complies with all applicahle siate and loral
regulalions, ordinances and laws.

WILLETTS WELL DRILLING SERVICE -
2121 CEDAR ROAD ’
CHESAPEAKE, VA 23323

(304)487 8755 . .

DRILLERS SIGHATURE & ///M%

0aTE § = /4 ~F4 REPREBENTING WILLETTS WELL DRILLING SERVICE

VIRGINTA CONTRACTORS LICENSE NUMBER 9506423 1995

20040



—  Mscah Class LB
GGo 8k | welH
l};f{/‘?b Lt R ‘Q/)"/ﬁ//hﬂ /’W/i//—

Commonweslth for Virginia ’
Uniform Water Well Completicn Report

_“E'Z?{L[’é!ﬁ | $EH gzﬁnéeaﬂlﬁ“dém?/ﬂ%ﬂaoé

‘Owner_ [/LZJH//J

Addregs, | FOL Louis Pvide . 00 VOH Permit_____ 7
______ ﬁ; : et VWCE Pevmit___
Fhone_ . _ 3-Zb g_m VWCE IDR3 ¥=F4d 35 _
Location /@l wes A1/ ﬂ;i’qﬂmﬁgrﬂ‘ 105 - O —————
¥Well Datek =
Drilling Method Date L--ngl::t-ed_g_:/_ez_-_fﬁc-tal Dept of LJeZl S5
Depth to Bedrock_ Yield_/0 (GFM) Length of Test_____/ A oLt

Static Water Level /R Stabilized Water Level J44Natural Flow__
“Well Disinfected(Y/N)YYr Disinfectant Used(ﬁ&émh@maunt Used dﬁ

18 ft. wellpoint

Casing ,

F"l‘ﬁm_a_f_f____ TCﬂ_ﬁi r From___ e From__ Te
Sire_ Materizal_' _ Size_ _ Material___ Size___ Material____
Weight/Schedule__ Wulght/uchcdulv e Meight/Schedule____ _

Gravel Fc:'l b

F o W F To 51# From___ - To______ From_ T

Givout <
Fram_ O_F_t T j‘a_wpf‘F (el To______ From______ =

Bore Hole -lgﬂ_ﬁé/_yﬁl e Hole Siwe Bore Hole Size_

i YE-Eﬁ’m:{’_Cﬁm;QnI Type__ - T, s g s

Method_ JU4 Metheod Metbwed __

Water ZEnes ur Zcveened Intervals

From___ o, . From_ To Fram____ Te_
Mesh Zize.Q/pDiam_____ Mesh Size___ Diam____ Mesh Size___ Diam_____
F oy e T Froms T Fram T

e e e e s o e —— e e et e e o e v e B 4 e e e e e i —— s s s

Mesh Size__ Mzsh Size___ Diam Mesh Size___ Diam
#Use Data¥
_PFariculture__Industrial__ Monitoring

Nom Communi ty

FPrivate Well:
Fublic Well:

FAbondomment Information®

/

Bored or Dug Wells Wells otiher than Bored Wells
Casing Remowved, Y/NY__ Casing removed Y/N?__
If Y Depth to which casing If Y Depth to which casing
was removed was removed

If Applicable, depth(s), and
type of gTEV“l/Sd)d fill:

S —

Sowurce of FILLYIC Source of gravel or sand_____
Eerntonite Flugs: From__ To_ Cement: From____ to_
Fram____ Ta_____ Fevm_ e

Methood of [Z!Hl‘flt:ti‘lEl it 1y rking

locaticn ﬁ__ﬂﬁ,/iﬁ&t‘plhd o/d "

20041



#¥DRILLERE LOG#®

Derth Description of Fo lT‘m:t't ion or Zediment Remanrk

557# - 0-4 wsid
_/g#
/0/207#WM
30-55.

@\

tlse additional shests if necessary?

I certify that the information contained here is true and that this
well was installed and constructed in accordance with the permit and
further that the well complies with &ll applicable state and local
regulaticons, ardinances and laws.
WILLETTS WELL DRILLING ZERVICE
2121 CEDAR ROAD

CHESAFEAKE, VA 23323

(=04 1457 2755

DRILLERS SIGNATURE —-‘é‘@\. _/_{-ﬁ__é&%‘ o
DATE_/=RR=9fp— SENTING WILLETTZ WELL DRILLING SERVICE

e e R i L T T T T L T e Ry PR

N I
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RGINIA BEACH, VA 23461
‘LEPHONE 801742571498
(CSIMILE 80474229176

ertificate ol Analysis

T0

SAUPLE CESCRIPTION

Ghieeis| A{///

W. Phillips
1401 Louis Dr.
Chesapeake, Va. 23320

Drinking Water

Sample received: 9/11/95 @ 10:55 a.m.

Sample taken: 9/11/95 @ 10:15 a.m.

Sample marked: 1405 Whittamore Rd.
Chesapeake, Va.

Total Coliform........ e R T e

ANALYTICAL CHEMISTS

DATEQ/12/95

ANALYSIS HO g5._.3045

.....Negative

"This water sample is bacteriologically safe for consumption."”

-

oty

cc: Chesapeake Health Department
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5 ; Health Department 3 ;
L A VS S e ol o=l T Y Rl e
B PR e DRR T Identification Number - * K7 D

Schematic drawing of sewage disposal and/or water supply system and topographic features.

Show the lot lines of the building site, sketch of properly showing any topographic features which may impact on the design of the
well or sewage disposal system, including existing and/or proposed structures and sewage disposal systems and wells within 200
feet. The schematic drawing of the well site or area and/or sewage disposal system shall show sewer lines, pretreatment unit,

pump station, conveyance system, and subsurface soil absorption system, reserve area, etc. When a nonpublic drinking water
supply is to be permitted, show all sources of pollution within 200 feet.

ey o ~ ‘ .“-4‘:’“'

O The information required above has been drawn on the attached copy of the sketch submitted with the application
Attach additional sheets as necessary to illustrate the design.
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This sewage dlsposal system and/or water supply is to be cohstructed as specified by
the permit__ or attached plans and specifications

!_ r’-‘x -yl b f) l\_‘,; Vil ,-;Lr o

This sewage dispasal system and/or well construction perm:t is null and void if (a) conditions are changed from those shown on the
application (b) conditions are changed from those shown on the construction permit.

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health

department or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to
approval shall be uncovered, if necessary, upon the direction of the Department.

Py 7 A E .

A S g - -

o 7 ¢ _‘,ﬁ / a p; i

¥ /.,.{/:' 7 o ;:,.’:,/":’,‘f;f/'f#/"'/:’

Date: Issued by-' Eaid2, ”f" jt’f’: P B o L This Construction
L [ Sanltanan/ er Permit Valid until

T g F 4 5 i :‘?..., P W
Date: 2 AR Reviewed by: - - ‘- T e Trsiisoes S
Supervisory Sanltanan 4 4% . 5
If FHA or VA financing
Reviewed by Date Date
GH.S. 2028 Supervisory Sanitarian Regional Sanitarian ~
FILE COPY
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78d 6PGLLPCPEB

Commonwealth of Virginia

Unltorm Water Wel Completion Repart

Owner £ LARANT . O &&'ME o/
Address / vl
—__wﬁ = w v
Phana 272287

LTLT NPT R, CHS A

Location

=

AEdGiee , (M

® Well Data ®
Ganeral Information

 VWCBID

TaxMap 1D 234 -0\ 3 -| 002

VDM Parmit
VWCB Ferma_ /s Cr ] C 75t 71

County

Drilling Metnod Date Completed 22// Toial Depth of Wall A4~ /
Depth to Bedrock  =~—— Yield o (GPM) Langih of Test
Stalic Water Level Slabilized Water Lavel  —— Natural Flow (Hate)
Well Qisinfected (Y or N) Disinfectant Used (24¢¢ 220X Amaount Used
Casling .
From to 5‘{3 From 12 From (<]
Size Matarial . Size Malterial Siza Matedal
Weight/Schedule Weight/Schedula Weignt/Schedule
Gravel Pa ;
From ‘;b 0] Hﬁé/ From 0 From ' to
Grout
From & toz'a From 1] From (-]
Bore Hola 5k Bore Hole Ske Bare Haolg Siza
Type Typa Typs
Math Method Method
Water Zones or Scree inervata
From 1o From 10 From o
Mesh Ske o@D Mesh Skze Diam. Mesh S Clam.
From [Ts] From _ to From ta
Mesh Saa Dlam. Mesh Se Dlam. Mesn Siza Olam.
‘ / * g Data ®

Private Woell: Domaestic Agricuftursl Industrial Montodng __
Public Well: Communkty Non

104 g818292p+ea NOLSYNIL Ad¥uET 9p:@7 p6, 82 €34
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/” '-/_3/ 9 Mipasy D

Drlilers Log *
{Uso additional sheets i necessary)
. Depth Description of Formation or Sediment Ramarks

O (! 7@@/&@#6%‘7
[/ —-;l@ 5751':9
26 -2 D

36" 7 St

| conity thatthe Information contained hare Is true and that this well was Installed and constructed in accordancewiththe per
that the well complies with all a.pp!icu;:jm and local regulations, ordinancen and laws.

Orilars Signatur %@é’@?m& ZfZé}l Reprasarting A7/ (Gt
Virginia Contractors Ucense Number __ /8 SF

10d 6PSLLPSPEB 0L 7 818292k res NOLSHNIC AT &p:@T p6, 82 €34
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Health Department
ldentification Number

L OF

Show the lot lines of the building lot and building site, skelch of property showing any lopographic features which may impact on the design of
the system, all existing and/or proposed structures including sewage disposal syslems and wells within 100 feel of sewage disposal system and
reserve area. The schematic drawing of the sewage disposal system shall show sewer lines, pretrealment uni{, pump station, conveyance sys-
tem, and subsurface soil absorplion system, reserve area, etc. When a nonpublic drinking water supply is to be localed on the same lol show all
sources of pollution within 100 feet.

Schematic drawing of sewage disposal system and topographic features. PAGE

[0 The information required above has been drawn on the attached copy of the sketch submitted with the application.
Attach additional sheels as necessatry to illustrate the design.

T T - ' ; /

F .3
The sewage disposal system is to be constructed as specified by the permit [ or attached plans and specifications ] .

This sewage disposal systam construction permit is null and void if (a) conditions are changed from those shown on the application (b) condi-
tions are changed from those shown on the construction permit. )

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health department
or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior lo approval shall be uncov-
ered, If necessary, upon the direction of the Department.

Date: / ; ‘f Issued by: £J B ' _‘- L This Construction
Sanitarian Permit Valid until
Date: _Reviewed by: & s ===
Supervisory Sanltarian e
If FHA or VA financing
Reviewed by Date Date
] Supervisory Sanltarian Regional Sanitarian
C.H.5. 202B Revised 6/84 . I-2A
FILE COPY
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1978-10,U00
F3

State Water Contral Baard
2. 0. Box 11143

2111 North Hamilton St.
lichmand, Va. 23230

~ounty/City

WATER WELL COMPLETION REPORT

JQQ

®BWCM No.

(Certification of Completion/County Permit)

A ‘-)a_

SWCB Permit
County Parmit

Cerrification of inspecting official:
This well does does nat

® Virginia Plane Coardinates
N

! E
Latitude & Longitude

s'z

' Topa. Map No.
e Elevation

® Formation

L] Lithology
'River Basin

'Province
'Type Logs
'Cuttings

‘Water Analysis
‘Aquifer Test

—_—

N\

WELL DATA: New

-~ -
' OW"E'M%

L4

County/City Stamp

‘meet code/low requirements,

Date

For Office Use

%ﬁfﬁ Lot__ /- - 1;3 32
i - 2.0 Class Well: | ___ LUA .
Phone LKA/ LOE e A _Z— e __

) e o e

Address

Subdivision

Fswdvp 1.0, No“z. 3 -90 0O)T/ |
_&&m_

Section M. & /. 5
Block QA"

WELL LOCATION:

Reworked

and feet/miles

(It possible please include map showing location marked)

Date started - {' 3= T¢I ® Date completed -3 -2

Deepened

<
*Toral depth Sl; K1

(feet/miles

directian) of

(direction) of

fr.

»Depth ta bedrock 3.5

fr.

*Hole size [Also include reamed zones)

e inches from __ to '7‘-3 fr.
. ~_____nches trom to .
. inches from 1o fr.
'Casing size (1.D.) and material 5
o a inches from N to I fr.
Material fF\/C—
:Wr. per foot 7 or wall thickness n.
- inches from to f1.
Material
Wi, per toot or wall thickness n.
L inches trom to fr.
Marterial
wWt, per foot or wall thickness e n,
-Screen size and mesh for each zone (where applicablel
e é inches from __, 7¢ to fr.

®Mesh size @D/ 2 Type P <
L inches trom v o f1.
® Mesh size Type
. inches from to ft.
@ Mesh size Type
b inches trom o ft.
® Mesh size Type

Sravel pack

" ®From L?ﬁ" to ‘-/ 3 ft.
®From to fr.

irout
sFrom to _ 2 2 ft, Type M__
®Fram to k.. Type

OVER

Type rlgw_ I

2. WATER DATA ® Water temperature __ & F°
" eStatic water fevel (unpumped level-measured] B fr.”

®Stabilized measured pumping water level pi- .
®Stabilized yield L4 gom atter g _ _hours
Natural Flow: Yes _ No &= . flow rate. gpm

Comment on quality Cg_e..& ;

3. WATER ZONES: From Jo To 24
From 74 To <73 From __ To
From _ To From To
4. USE DATA:

Type of use: Orinking Kwesiock Watering o
Irriqation Food processing. ..__ . Household
Manufacturing . Fire safety _ . Cleaning _ .
Recreation . Aestheuc ___ V_‘Coo[mg or heating
Injectian __ ,Other

® Type of facility: Domestic _A/_/,l;;bhc water supply
Public institution Farm ____. ,Industry |
Commercial . Other =
5. PUMP DATA: Type o _®RatedHP _ TL .
®|ntake depth ¢ Capacity at head

6. WELLHEAD: Typc well seal
Pressure tank

gal , Loc.

Sample tap

Well vent . . Pressure reli:f valve

Gate valve . Check valve (when requuredlM

Electrical disconnect switch on power s ply
7. DISINFECTION: Well disinfected

. Measurement port

e YOS no
Oate &~ 3 - Fo . Disinfectant used _ .
~ Amount 63"’/{41 /_L Hours used 2 L
8. ABANDONMENT (where appiicablel ®ves  no_ f—
Casingpulled yes_ _ no . ———___ not applicable
Plugging grout From to ——matenal

20048



~

9, State law requires submitting 1o the Virginia State Water Contral Board information about groundwater and wells for every vwell made in the State
intended for wataer, or any other non-exempt well. This information must be submitted whether the well is completed, on standby, or abandoned.
Information required includes: an accurately and completely prepared water well completion report, full data from any aquiler pumping tests, drill
curtings taken at ten foot intervals (uniess exemption is securedl, the results of any chemical analyses, mq copies 0f any gecphysical logs. Quarterly-
pumpage and use reports are required from owners al public supply and industrial wells. County or State permits to drill may be required in somae parts of
the state. Soma counties require submission of a water well completion report. The Virginia State Health Department requires a water welil comgpletipn
repart (cr public sypply wells.

0. DRILLERS LOG ({use additional Sheets if necessary) . 11, - 12 DIAGRAM OF WELL
1 . CONSTRUCTION 5
A (with dimensions)
DEPTH (feet) TYPE OF ROCK OR SOIL . REMARKS - Drilling
From To . (color, material, fossils, hardness, (water, caving, cavities, Time
brokten, core, shot, (et} (Min.)

o Qo
Ao 25 | 4.0

25 135 | ofby it# :
1 |43 | BB Gok ‘ .

o |s0 m'g.z% ‘ do
o by 2l anl ) /20

v

3G

3. Well lot dedicated? : Size fr. X _ f1; Well house?
Distance 1o nearest pollutant source ft., Type

Distance 10 nearest property line fr., Building Zg) LaY I,

|4, WATER SERVICE PIPE. Checked under p.1.i. for

‘tate Water Control Board Regional Offices mindles. Pigk 3i5e incnes, Malerial
ralley Reg. Of1. Pieamont Reg. Off. insraller ) )

16 Nortfi Main Street 4010 West Broad Street - SE——
. 0. Box 268 P. O. Box 6616 Date

ridgewater, Va. 22812 Richmend, Va. 23230
03-828-2595 804-257-1006 :
outhwest Reg. Off. Tidewater Reg. Off. IS5, | cerufy that the information contained herein 1s true and correct and that this well
D8 East Main Street 287 Pembroke Office Park and/or system hag been instalied and constructed in accordance with the requirements

O. Box 476 . Suite 110 Pembroke Na, 2 for well construction as specified in compliance with appropriate county or independent
pingdon, Va. 24210 Va. Baach, Va. 23462 city ordinances he laws and rules of the Commonwealth of Virginia,
33-628-5183 804-499-8742

est Centrai Reg, Off. Northern Virginia Reg. Off.  Signature

(Seal), Date 3‘.“ 6"‘_70

xeculive Park 5515 Cherokes Avenue ell driller or authorized person)

312 Peters Creek Road Suite 404 License No é

Danoke, Va. 24019 = Alexandria. Va. 22312 . i 20 0'-26‘2) /
)3-982-7432 703-750-9111 - .
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\ \Qﬁ?\ Whittamore Rd.

8.0

I ]
x Centerville Turnpike
Gy
o

X EXSTHG 120° VIRGNIA POWER EASEMENT —| )
O
O
( Murrgy Road a
1
122
Note: gpm=
ft MSL=
0 400 800 o=

NOTE: STATIC WATER ELEVATIONS COLLECTED ON AUGUST 1, 2001, Bose drawing

APPROXIMATE SCALE IN FEET
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|
f

Schematic drawing of sewage disposal system and topographic features,

N ‘E g
.1 e system, all existing and/or proposed structures including sewage disposal systems and wells! within 100 feet of sewage disposal system and
reserve area. The schematic drawing of the sewage dnsposal system shall show sewer lines, prétreaiment unit, pump station, conveyance sys-

it

ispurces of pollution within 100 feef. -5, -

(1] The information required above has been drawn on the attached copy of thelsk
A

Health Department 5 e .
Identification Number _ ™7 ~"%"~ > 4%,

PAGE __£0F <

ow the ol fines of the building lot and building site, sketch of property showing any topographic feptures which may impact on the design of

, and subsurface ‘spil.absorption system. reserve ar?a, etc‘é\When a nonpublic drmking waler spply is 1o be located on the same lot show all

. LY

tch submltted with the apphcatlon
ttach additional sheets as necessary to illusirate the design. \l}fr«;wf@, (i / /yf,y_j A
4’- Pl ad [;&z.g ,-‘Lﬁ-'wﬁ Bty /./,,.
. -—"E’n?/'c T Mw?‘ b o7
R ‘-t"’}ff /Of’ e Cﬁ/ﬂ
= JJ-’»IMF-./// rlss
T Hbed  ps = hswry
o . {-\ v 72( Dot ¢ ik
M MANBepisN iy

— 4. well /’v{u:"' {e

= K“ C ; — oL Must <
1 | 2t Lewed y
- m B il W

Rouf /ﬂ@w— Fowndi ey

A
I \{ \\\ 4 . ?’ \_L»’PI’?/N f'/"_,_.ﬂ('ff\/
i ox i
~ ] ~ i
= 1 3, ‘ffw;wr« A Afed
j 24 Y »770" £ v ’F/f}’//
: LJ - / —f{) (/:‘c ,({) ¢ I,U'f

Thf‘ __Jn.f/ Lrapds r

| :
.g & "\’f"q?&’%[fﬁ ‘,r )_a‘.'f PEA [;,77‘/{
|

v
= d ’}L"‘/ i r‘fs\’j(‘(}/fn
1'7,{/-”&0‘ -—‘;/ w/ T e
‘9. C- '
/

\:[‘r—“_vfgg/ ey Thover (=
. | Liefsp0mis

permit Is null end void If (a) conditions are changed from 1hoss shown on the application {b) condi-

This sewage dispossf! sysiem
e construction permit.

tions are changed from those

No part of any Installation shall covered or used until inspected, corrections made if necessary, and approved, by the local health department
or unless expressly authorized byjthe local health dept, Any part of any Installation whlch has been covered prior lo approval shall be uncov-

ered, if necessary, upon the dir of the Departmonw P’
7‘ ‘/ 7 Issued by: C, ’[’in "‘ L‘z &) // This Construction

Date: ;
— = (F ) //) / JL Permit Valid until
S /- N \',-1 / * L RT
Date: . — .2 / _/ O Reviewed by i [
Supservisory Stﬂ'll_tar!an =onn -
If FHA or VA financing
Reviewed by Date Date
2 Supervisory Sanltarian e Regicnal Sanilarian
C.H.S. 2028 Revised 6/84 I1-2A -

FILE COPY
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o] ! ‘. o) L - '
ennings Lahoratordes ¢.
18 CYPRESS AVENUE
RGINIA BEACH, VA 23451

LEPHONE 804/425/1498
.CSIMILE 804/422/9176

erlificale of Analysis

T0

SAMPLE DESCRIPTION

W

ANALYTICAL CHEMISTS

Joe Wilkey DATE 3/18/94
Remax Associates

123 S. Lynnhaven Road

Virginia Beach, Va 23452

Drinking water ANALYSIS NO. 94-713
Sampl e received 3/15/94 @ 1:35 p.m.

Sample taken 3/14/94 @ 5:00 p.m.

Sample Marked: 1465 Whittamore Road

Chesapeake, VA 23322

MS #62A Lot #10 HDID #234-93-0029

Total Coliform . . . » « v v v « = v v = - « - . . . Negative

"This water sample is bacteriologically safe for consumption."

L/COPY: Chesapeake Health Dept

S /lﬂ/}ﬂ”ﬂﬂzf:ﬂWO ¢
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i U e Health Department B on o B . )
- = 75 ¥ i

i Identification Number - ™~ -

f

Schamatic drawiﬁg of sewage disposal sysiem and lopographic features. PAGE OF ==

\

Show the lot lines of the building lot and building sile, sketch of property showing any lopographic features which may impact on the design of
the system, all exisling‘\andlor proposed structures including sewage disposal systems and wells within 100 feel of sewage disposal system and
reserve area. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatmen! unil, pump station, conveyance sys-
tem, and subsurface soil absorption system, reserve area, elc. When a nonpublic drinking waler supply is to be located on the same lot show all
sources of pollution within 100 feet. B

A ooy

1 s v
[7]1 The information required above has been drawn on the attached copy of the sketch submitted with the application. + "
Attach additional sheets'as necessary to illustrate the design. '

gt

e

The sewage disposal system is to be constructed as specified by the permit or attached plans and specifications {J .
This sewage disposal syslem construction permit is null and void if (a) conditions are changed from those shown on the application (b) condi-
{ions are changed from those shown on the construction permit,

No part of any installation shall be covered or used unill inspected, corrections made if necessary, and approved, by the local health depariment
or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior 1o approval shall be uncov-

ered, If necessary, upon the direction of the Dapartment e G s
o e e, i e gl
Date: =2 "o 2 losved By: o —spese il 2 — This Construction
= : » 4 Samlarlan 4 Permil Valid until
/ s = : £ 7 4 / = 3 27
Date: _&/ {7 Reviewed by: _.. .7 ol _

Supervisory Ssnllarlan

- - -

If FHA or VA financing
Reviewed by Date Date
Supervisory Sanitarian Regional Sanitarian
C.H.S.202B Revised 8/84 11-2A
FILE COPY
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Health Department T e
Identification Number -~ = ¢ = /-~ —-

N |

Schematic drawing of sewage disposal system and topographic features. PAGE

Show the lot lines of the building lot and building site, sketch of property showing any topographic features which may impact on the design of
the system, all existing and/or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal syslem and
reserve area. The schematic drawing of the sewage disposal system shall show -sewer lines, pretreatment unit, pump station, conveyance sys-

tem, and subsurface soil absorption system, reserve area, etc. When a nonpublic drinking water supply is to be located on the sama lot show all ’
sources of pollution within 100 feet.

OF 4

[J The information required above has been drawn on the attached copy of the sketch submitted with the application.
Atlach additional sheets as necessary to illustrate the design.

i 9

,...
e
l

ok
N

The sewage disposal system is to be constructed as specified by the permit [] or attached plans and specifications {7 .

This sewage disposal system construction permit Is null and void If (a) conditions are changed from those shown on the application (b) condi-
tions are changed from those shown on the construction permit. .

No part of any inslallation shall be covered or used untll inspected, corrections made if necessary, and epproved, by the local health department
or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to approval shall be uncov-
ered, it necessary, upon the direction of the Department. | . * S

~ . ¢ : i < Rirw

! - e ; ‘ N u? AL .

Date: G i ) Issued by: : A . : _d-’ (‘"— = This Construction

v g Sanitarlan el Permit Valid until
Date: K . A e Reviede by: : s YE o o? ‘,z" ST b AT R TIE

i # " Supervisory Sanitarian _
If FHA or VA financing
Reviewed by Date Date
Supervisory Sanltarian Regional Sanitarian

~u e 2R Roviead AMA 1-2A

20054



itate Water Control Board
. 0.Box 11143

111 North Hamilton St.
lichmond, Va. 23230

- —raase e e B 8T WA LA ERASERE B Pl

WATER WELL COMPLETION REPORT

(Certification of Completion/County Permit)

‘ounty/City WJ’» L/}aL__,

FAT - A A

®BWCM No. _

SWCB Permit

County Permit

Certification of inspecting official:
This well does does not

County/City Stamp gleet code/low requirements,
»Virginia Plane Coordinates Date
N
c For Office Use
Latitude & Longitude
N TES¥ae |.D. No.
w Subdivision
'Topo. Map No. Section M S & ) Nas
¥ Elevation f1. L Block
' Formation LO'_M_‘AL:M_&._—_
'Lithology Class Well | ,HA ,
River Basin__| 1B LA L— 1B ___
‘Province ] [ope— 1] illE
TyPelogs _{ | WELLLOCATION: ___ Ifeet/miles______direction] of N G
Cuttings and feet/miles {direction) of R
Water Analysis ) (‘H possible please include map showing location marked}
Aquifer Test 3 . ¥
Date started /- & 4 — § 7 ® Date completed 7-A¥-57 Type ng_%%a%@%

NELL DATA: h_lew'___"_/_ﬂeworkw Deepened_ 2. WATER DATA © Water temperature.r___€~3_°________ oF
'Total depth ) fr. ®Static water level (unpumped level-measured) R ft.
'Depth to bedrock_ ¢ 4~ ft. ® Stabilized measured pumping water level 1 tt.
*Hole size (Also include reamed zones) ®Stabilized yield /0 gpmafrer __ 9 - ws YOS
° & inches from o _F O ft. Natural Flow: Yes _ No _4&— , flow rate. gpm
° ____inches from to ft. Comment on quality__;_/ . (_ha__e::“
° inches from to ft. 3. WATER ZONES: From Qg To_¢&f
'Caslng size (1.D.) and material From 9~ To ¢ .From To
e 2 “inches from O to _¥5 ft. From To . From To
Material Jﬂ/ < 4. USE DATA:
. Wt. per foot or wall thickness in. Type of use: Drinking & . Livestock Watering r
L inches from to fr. Irrigation I Food processing._____ , Household
Material Manufacturing . Firesafety __ |, Cleaning _ .
Wt. per toot or wall thickness in. Recrearion . Aesthetic __ , Cooling or heating ‘
e inches trom to fr. Injection ____ , Other
Material ® Type of facility: Domestic_&~ | Public water supply
Wt.perfoot _____ orwallthickness ________ ___ in. Public institution Farm____. , Industry "
»Screen size and mesh for each zone {where applicable) Commercial , Other

—__ %Rated H.P, ._‘7
9 Capacrty at

—_————

head

gal., Loc. 5

, Measurement port

. Pressure reli:f valve

o fr. Gate valve . Check valve {when requnredl_m‘!d&,é

Electrical disconnect switch on power supply

7. DISINFECTION: Well disinfected _ &  yes

- 2 inches from __ €5 to__ 90 fr. 5. PUMP DATA: Type
®Meshsize 42/ 12— Type Ip v <— ®|ntake depth

L] inches trom to ft. 6. WELLHEAD: Type well seal
® Mesh size Type Pressure tank

° inches from 10 ft. Sample tap

® Mesh size Type ' Well vent __ , ~
L inches trom

® Mesh size Type _~

Gravel pack

°From %0 to i
®From to

no

(&) f1, Date 7-3 w_gM, Dismfect:mrl.-:‘s;a__g‘@;&___

B B. ABANDONMENT (wl
®From ¢ to L fr, Type Corgrany 7

®From . to fi., Type

fe. Amount Gréﬁiﬁ . Hours used [

re applicable) ®yas no_g ——
Casing pulled yes__ no_____ notapplicable
Plugging grout From to ___material

20055
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9, State law requires submitting to the Virginia State Water Contiol Board information about groundwater aqd wells for every well made in the State
intended for water, or any other non-exempt well. This information must be submitted whether the well is completed, on standby, or abandoned.
Information required includes: an accurately and completely prepared water well completion report, full data from any aquifer pumping tests, drill
cuttings taken at ten foot intervals {unless exemption is secured), the results of any chemical analyses, and copies of any geophysical logs. Quarterly
pumpage and use reports are required from owners of public supply and industrial wells. County or State permits to drill may be required in some parts of
the state. Some counties require submission of a water well completion report. The Virginia State Health Department requires a water well completion

report fcr public sypply wells.

11.. 12. DIAGRAM OF WELL
CONSTRUCTION
(with dimensions)

10. DRILLERS LOG (use additional Sheets if necessary)

DEPTH (feer) TYPE OF ROCK OR SOIL REMARKS Drilling
From To _ (color, material, fossils, hardness, ) (water, caving, cavitias, Time .
ete.) broken, core, shot, (etc.) (Min.)

PSS

c/ 20
o

o /a'
/o | ae
20 [3©
3o | o
g0 1y

47 |55 | alony act?
69~ ﬁ@ég[

5%
95

&5
Ny |5
§5 |90

_1t.; Well house?
ft., Type

fr., Buildimg _ /O f1.

13. Well lot dedicated? : Size fr. X
Distance to nearest pollutant source
Distance to nearest property line

14, WATER SERVICE PIPE: Checked under p.s.i. for
State Water Control Board Regional Offices minutes, Pipe 3ize inchas, Maolerial
Valley Reg. Off. Pieamoni Reg. Off. Installer .
116 North Main Street 4010 West Broad Street e T
{ ate

P. O, Box 268
Bridgewater, Va. 22812
703-828-2595

P. O. Box 6616
Richmond, Va. 23230
804-257-1006

Southwest Reg. Of1. Tidewater Reg. Off. 15, | certify that the information contained herein s true and correct and that this well
408 East Main Street 287 Pembroke Office Park and/or system has been installed and constructed in accordance with the requirements
. 0. Box 476 Suite 310 Pembroke No, 2 lor well construction as specified in compliance with appropriate county or independent
Abingdon, Va. 24210 Va. Beach, Va. 23462 city ordinances and the laws and rules of the Commonwealth of Virginia.

703-628-5183 804-499-8742

West Central Reg. Off. Northern Virginia Reg. Off.  Signature (Seal), Date_ _'Z' R. ‘/ - ?7

Executive Park

+ 3312 Peters Creek Road
Roanoke, Va. 24019

2 703~ 982-7432

5515 Cherokee Avenue
Sulte 404

Alexandria, Va. 22312
703-750-9111

ell driller or authorized person)

License No. 700 / ?

b
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Health Department
Identification Number

Schematic drawing of sewage disposal system and topographic features. PAGE  OF =

Show the lot lines of the building lot and bullding site, sketch of property showing any topographic features which may Impact on the design of
the system, all existing and/or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and
reserve area. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station, conveyance sys-
tem, and subsurface soll absorption system, reserve area, efc.. -When a nonpublic drinking water supply is to be located on the same lot show all

sources of pollution within 100 fest. J o i 7

4 ,( S &
[0 The information required above has been drawn on the attached copy of the sketch submllted wlth the application,
Attach additional sheets as necessary to lllustrate the desngn.4~ Sl v g Ry KBS g B

}
i
i
'
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The sewage dlsposal system is to be construcled as specified by the permit [J - or anached plans and specifications [J.

This sewage disposal system construction permit is null and void If (a) conditions are changed from those shown on the application (b) condi-
tions are changed from those shown on the construction permit.

No part of any Installation shall be covered or used until inspected, corrections made If necessary, and approved, by the local health department
or unless expressly authorized by the local health dept. Any part of any installalion which has been covered prior to approval shall be uncov-

-ered, if necessary, upon the direction of the Department. .- , ——t e

Ll ok A by o T’/‘-- eI g ; .
Date: — = = lssued by: . .o il . e o This Construction

P - ., & o o . .. Senttaran, . 7 . Permit Valid until
Dgfeiio . 5T & 2 Reviewed by: oo % 4 £ —

’ Supervisory Sanharlnn
1f FHA or VA financing

Reviewed by Date Date

; Supsrvisory Sanltatian Regional Sanitarian
C.H.S. 202B Revised 6/84 I-2A
o
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Commonwealth of Virginia

Unitorm Water Well Completion Report

QOwner

Tax Map D -

Address &Wﬁw ZA

Phone U X7 3957

Locatlon Mﬂﬂ?ﬁd‘é;z_&&hﬂﬂ&ﬂ—_
[23%

Genersl Information

Drilling Method g
Depth to Bedroc o
Static Water Level __

Well Disinfected (Y or N) ;ﬁ:’ o
Casing :

From p to 40O
Silze _9-  Materlal
Welght/Schedule -

Gravel Pack

From Jg to <%
Grout

From O to d0O

Bora Hole Size

Type

Method . @g,m

Water Zones or Screened Intervals

From 4o to 45

Mesh Size dﬁ Dlam. 2
From -

Mash Siza Diam.

Private Well: Domaestin

Pt_:hllc Well:

Commumity

* Well Data *

Date Completed
Yield

Stabllized Water Level f Z
Disinfectant Used

24 va

VDH Permit 3.3¢/ -..?,? -// B8
VWCB Parmit

VWCB ID
County

Total Depth of Well
Langth of Test

Natural Flow (Rate) 937~

Amount Used S5ty [}

From to From 1ee
Size Material Slize Materinl

" Weight/Schedule Welght/Schedule
From to From o
From to From to
Borae Hole Slze Bore Hole Size
Type Type
Method Method
From to . From to _
Mesh Size Dlam. Mash Slze Li- -
From to From o
Mesh Slze Dlam. Mesh Size (A

*UUse Data *
V- Agricuftural Industrial Mest ]
Non Community :

20058



Drlllers Log * e

(Use additional sheets if necessary)

Depth Description of Formation or Sedimeut

Rien

o %10.' &@y ;

Jo ~ Lo ould /4"“‘41 0 '
o - ' Z i

Z;, S ﬁawé P

35 -~ 45  |ALD A

I certify that the information -nntained here is true and that this well was installed and con
accordance with the permit nnd further that the well complies with all applicable statr

regulations, ordinances and Iav -.

-1in
'aeal

c2

Drilling _ : o - ’
Cﬂnm'-"or%.r_‘gguﬁ.u?'_u);%_a:‘!l«?
Address (/72ey 2977 0laa g (Y

Phone HMPR I KT :

Drillers Signature 4

Representing

Date

/-R6-F ¢

Virginia Contractors License Mumber £ /28 9O

20059



Health Department _ -
Identification Number < 39 ~¢ 3 — /i 3 ¥
Schematic drawing of sewage disposal system and topographic features. PAGE A OFJ.:';_.

Show the lol lines of the building lot and building site, skétch of property showing any lopographic features which may impact on the design of
the system, all existing and/or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and
reserve area. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station, conveyance sys-
tem, and subsurface soil absorption system, reserve area, etc. When a nonpublic drinking water supply is 1o be localed on the same lot show all
sources of pollution within 100 feet.

O The information required above has been drawn on the attached copy of the skeich submilted with the application.
Attach additional sheets as necessary lo illustrate the design.

-
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- ¢ i, oy iy Tonie | =/00
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% 5 - I . 2y i
2) MAx- Degit o MRpwiet)

. % - = e ? Na2anahl n.') Zmcr ¥

3 ) TRy Bapcas (Riguidii. ol AU SRR

v Unﬂ‘ddﬂnrﬁ E i A MFE L T =
'

%
W Pur 2 z.'/'\yu' KR (S.c}_‘ P9 357 3)
/ v ¢

A i
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Shogts
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SéFTi L TanKrPomp ars 197" Fiom G'Z.‘}I!J};f‘:—l‘[/_ = "',/ “““““ S e
q‘:) A G W.-L |5 ;‘er:‘?vlﬂp-:,’) 14 2 i K
: 3 Ry

Logt! i)zz'}//ﬁ;z_ .
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JZ:) :'r\).-ﬁ, i i bf?f"b?(‘*’ /’/\’f?""‘cﬁ‘)“" vsT B .o
SoHeauisy W] Higls LeF! e
2.5

MogRY Yy 1,
The sewage disposal system is to be constructed as specified by the permit [] or attached plans and specifications [].
This sewage disposal system construction permit Is null and void if (a) conditions are changed from those shown on the application (b) condi-
tions are changed from those shown on the construction permit.

No part of any Installation shall be covered or used untll inspected, corrections made If necessary, and approved, by the local health department
or unless expressly authorized by the local health depl. Any part of-any Installation which has been covered prior 'o approval shall be uncoyv-

ered, If necessary, upon the direction of the Department. ' o
"’ [ € enl
i - =
Date: } R = _(_Issued by: _ L4 "V% A LA L 2 This Construction
.. Sanitarian Fa . . .| Permit Valid until
W ) “F Ay A " Cc.ov
Date: Lo i - = 25 Reviewed by: EUENC LS, SRR - B £
o 4 +" Supervisory Sanitarian v

B T P B B R T R T R R R O AR N R N M e e e e -

If FHA or VA financing
Reviewed by Date Date
Supervisory Sanltarian Regional Sanitarian
C.H.5. 2028 Revised 6/84 1 AA
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onn GW-.2 7
978-10,000°.

i : 4
iter Lontrol Board ~

- x 11143
11 worth Hamilton St.
lichmond, Va. 23230

‘ounty/City

-~ COMMONWEALTH OF VIRGINIA
WATER WELL COMPLETION REPORT

{Certification of Completion /Coub ty Permit)

Virginia Plane Coordinates
. N

E

Latitude & Longitude

N

W

'Tapo. Map No.
B Elevation

® Formation
PLithology

fr.

County/City Stamp

oOwner Loyt ;ﬂrvr/

9Well Designation or Number

®BWCM No.

B 4

S\_NCB Permit

County Permit

Thiswell does does not
meet code/low requirements.

Certification of inspecting official:

- Date

For Office Use

Address / B S A erilir?s  Dre-
IS AL s a

Phone

»River Basin
PProvince

PType Logs

b Cuttings
YWater Analysis
? Aquifer Test

Tax Map 1.D. No.
Subdivision
. Section
® Drilling Cnntractor//ﬂ/tejw /VM/¢' e —CP | aioek
Address ) S ) S SATRMAD - [OrE— Lot
Vi G £ e pi— Pirtett V) Class Well: | A :
Phone. SR — Fotlo—20ck B ____ L IIA s
¢ e nip e

WELL LOCATION: (feet/miles - directian) of

and feet/miles {direction) of

(If possible please include map showing location marked}

2

Date started /{ Z %{ ® Date co_mpleted /C/Z—c/ﬂ T.ype rg ﬁ'f/j ° ﬁ/ﬂw

WELL DATA: New L eworked Deepened 2. WATER DATA ® Water temperature &2 © °oF
depth 2 o i + eSmticwatar invel Lunpumped fsvebmeasored) 5 fr.
2 to bedrock — fr. ®Stabilized measured pumping water level /O ft.
YT S N ————— ®Stabilized yield 2" gpm after p/ e _hours
° éft)& inches from d to 4/ 2~ fr. Natural Flow: Yes No &~—fiowrate: _________ apm
° \nches trom to . Comment on quality 2. ¢
° inches from to ft. 3. WATER ZONES: From 2e2To &2
®Caslng size (1.D.) and material : ; From To . From To
L > inches from . o to ZL ft. From To . From To
Mazrerial 4. USE DATA: .
Wt. pertoor . or wall thickness in. Type of use: Drinking L"",'Eivestock Watering ”
. / /;.f! inches from _"2-9_ _to ﬁ_ fr. lrrigation . Food processing_"__.__ ., Household
Material Mannfactu_ring.,' - . ,Firesatety ___, Cleaning __ :
Wt. per toot or wall thickness in. Recreation " . Aesthetic _____ . Cooling or heating .
° inches trom to fr. Injection . Other t
Material i ®Type of facility: Domestic * L—"Public water supply :
Wt. per foot orwall thickness_______ _ in. Pylgtic institution Farm _____", Industry _ iy
e Screen size mesh for each zone (where applicabie ial , Other
o/ ﬁ inches from Z to 2 5. PU#ATA‘-QVN ¢ Rated H.P. ;
® Mesh size ,O/O Type /f/C.f .lntakeabﬂt A‘;" # Capacity at head ";
° inches trom to ft. 6. WELLHEAD: 'Typt we 2 .
@ Mesh size Type Pressure tank S~
° inches from to ft. Sample tap _*, . Measurement port
® Mesh size Type Well vent _ " "~ ¢ sure relisf valve 5
L inches trom s to fr. " Gate valve . x4 2cy vaive (when required)
*Mesh size Type Electrical disco;nec: sywileh on pawer.supply
- 7. DISINFECTION:, Well dSinfefled pp—ves - no
rom -2‘@ to ¢ 2— -ft. ’ Date a A— /Cfé
®From __to Y Amount oF ‘;4‘
y e 8. ABANDONMENT (where applicabié "no_: .
Gro.u;rom @ to Z ’., Type /oﬁfm Casingpulled yes_ ___ no__- ‘I. not applicable .
®From 1o ft., Type Plugging grout From o T material N
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-703-982-7432

Dwn;r s ) ; BYLIV MO,

1 -

9. State law requires submitting to the Virginia Stau Wuxur Connul Board information about gmundwaler and wells for every well made in the State
intended for water, or any other non-exempt well. This information must be submitted whether the well is completed, on standby, or abandoned.
Informazion required includes: an accurately and completely prepared water well completion report, full data from any aquifer pumping tests, drill
cuttings' "taken at ten foot intervals (unless exemption is secured), the results of any chemical analyses, and copies of any geophysical logs. Quarterly
pumpage and use reports are required from owners of public supply and industrial wells. County or State permits ta drill may be required in some parts of
the state. Some counties require submission of a water well completion report. The Virginia State Health Department requires a water well completion

report [cr public sypply wells.

12. DIAGRAM OF WELL

10. DRILLERS LOG (use additional Sheets if necessary) 11.
CONSTRUCTION
{with dimensions)
DEPTH (feat) TYPE OF ROCK OR SOIL REMARKS Drilling
From To . (colar, material, fossils, hardness, (water, caving, cavities, Time
otc.) brokan, core, shot, (etc.) {Min.) (]

O\ /2| 727 sorc. et

— SHr

t2- o SH7)

—0
2l

oS SM AL 2052 L

S

BeracFre
| 3o
=
b B | eemn
g

@ 2~

Loreo#ns

3. Well lot dedicated? : Size fr. X _ft;Wellhouse?
Distance to nearest pollutant source f1., Type
4% Distance to nearest property line ______ ft., Building ft,
%
“ ® |4, WATER SERVICE PIPE: Checkad undar p.3.i. for

State Water Control Board Regional Offices 2 minules. Pipe 3ize inches, Material
Valley Ru.g. off. Piedmont Reg. Off. Instaliar T At
116 North Main Street 4010 West Broad Street
P. O. Box 268 P. O. Box 661 . Date
Bridgewater, Va. 22812 Richmond, Va®23230 .
703-828-2595 804-257-100 X
Southwest Reg. Off. Tidewateg Reg..Of!. 15. | certify that the information contained herein s true and correct and that this well
408 East Main Street 287 Pembroke Office Park and/or system has been installed and constructed in accordance with the requirements
P. O. Box 476 Suite 310 Pembroke No. 2 for well construction as specified in compliance with appropriate county or independent
Abingdon, Va. 24210 § Va.Beach, Va. 23462 city ordi es of the Commonwealth aof Virginia.
703-628-5183 804:499. 0342 : / FZ
West Cantral Reg. Off, * thern v.rgmia Reg. Off. Signatur Mm (Seall.-DatJ( ;'4

Executive Park
3312 Peters Creek Road
Roanoke, Va. 24019

5 Cherokee Avenue
uite 404
lexandria, Va. 22312
«¥5703-750-9111

Wel¢driller of authorized person)
License No. Q 3 o %7 L-—"
T ‘

20062



Health Department
Identification Number

it

Schematic drawing of sawage d:sposat systam and topographic features. -~ . . 7 ; ..;.,'_- : PAGE_L 01:

Show the lot lines of the.building lot and" building slle. sketch of property showing :any topograpl'uc -features which may impact-on- the” design of
the system, all exisling and/or proposed structures: including sewage disposal systems and ‘wells- within 100 feet ‘of sewage disposal system and
reserve area. The schematic dra\mng of the sewagd 'disposal sysfem shail show_ sewer lines, pretrealmant unit, pump slation, conveyance sys-
tem, and subsurface soil absorption syslem reserve area, elc, When ‘&’ nonpublnc drinking water supply is to be located on the same lot show all

sources of pollution within 100 feet. - 1y N, IR i
5 g M'/ aS:—,q/n

The mformat:omreqmred above has been drawn on the attached- copy of the §ketch “submitted' with the .application. -
Attach-additional sheets as necessary to illustrate the design : T ) SR .J)y.q,/,;’pg/w,z 2

- x.g.- Z TP l,/:?rp @ i s P
-\Qg\\l &X \Rs\fhﬁ)ig y O ,w,cm,-a;w,d DE P 2: ; ;’ 0F Y
/v[ Fa /e

”HI]H” ' | éﬁ/( f,en/cm

Jed s 71{,
: ] f_g_é?‘r" Honhoge
S F e _-f i ta o
I l I ’ uf Fas /ftﬁ.”(-.,,-{ _:;i)ﬁ
i St ox 0.
, oo, ‘\;‘3""""’5’ o /-"""I'L"-&‘{»,pj,_&

\ «uﬁ? 27 M‘Z
i Loy (7;“/,{ :_‘,{[-(e f’g’}ﬁ/’;

A2 fiposr /’ 4,

i
S M@ZL”}“Z'E /.i,

JJJ]
ICOFE EErE 5

T e th

yidzgp ﬁﬁﬂﬁ“,{}J

//"‘

Za?" 5,-2F 7 .3%‘8'75)(‘3.“53/
! | 15227 e

/ )
: e Lot
_ y ) 7 ey Py S
Eeprl sy |} , PON o ¢ '
—E®TY ._‘T%.‘ o

‘"The sewage disposal system is to be constructed as specified.by:the: permit Q or-attached plans and specifications [].

* This:sewage disposal system construction permit is null and void If (a) conditions. are. changed from those- shown on the application (b) condi-
tions are changed from those shown on the construction permit.

No part of any Installation shall be covered or used untll inspected; corrections made if necessary, and approved, by the local health depariment
or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to approval shall be uncov-
ered, If necessary, upon the direction of the Department. -f'\

Date: R L 7 lIssued by: / ’“/! ﬁ:?) ﬁ 71"4"7 This Construction

1,

ate: 2 = 29=80_eviewsa by&kg %ﬁﬁ__’_ Peggi Vi

Supervisory Sanitarian

________ T S -

If FHA or VA financing
Reviewed by Date Date
’ Supervisory Sanitarian Regional Sanitarian |
1 H S 212 Ravinad A/A4 —

i 20063 )



'-.T—Hl_shbnie iCéNTA;'NS'IHibSUléHATE o

FORM LHS-154 . -

NON-PUBLIC SUPPLY

Pifa

NAMEOE -
ceugxf/ Z

Community
.. Noi

. COMMONWEALTH OF VIRGINIA
DEPARTMENT OF GENERAL SERVICES

DIVISION OF CONSO{.IDATED LABORATORY SERVICES - BUREAU OF MICROBIOLOGICAL SCIENCE :

y BAC‘I’ERIOLOGICAL EXAMINATION OF WATER
DO NOT WRITE IN SPACE BELOW.

'Pgnionl gurc;. of Ofgmonl guﬂ. of SAMPLE NO.
ample alitorm UITIP e olitorm
.UAME OFSUPPLY/ \?51‘/ s 5177/ 4/2: V% - Tested | Group | Tested ' | Group
i ) e g
— s ~ Pl
@wm OWNED BY. :7/ 2y é?/ 2/ //’/}‘77' -0001 ml. 10 ml. e )
i ig
= \ s . i o
'*'s'mrl.li couscrsn B 7 f 7 001 ml. 10ml. e g g
. SAMPLE ms TAKEN FROM A T e ; QXVE £
o - ' 01 ml. 10ml | - U3
s FPLY CHLORINATED? YES [].. NOAH i — 5%
§ CHLORINE TEST MADE AT SAMPLING POINT e YES EI NO: El/ ' % ” 35
: PM. Bl A ml 10ml. — it
L Shgsry PPREro raesyusro. . confl T o 83
. - =k
' <3 5 . 35
: %aﬂél far. /777 7 A Aml 10ml. | ~— £

Attt as LU

GG
78

Membrane Filter Colifurms per 100 ml."

‘

Q%Q%MM M T5575

~ See reverse side for collechon mformqtlon
DCL§-02 078(REV 3- 79) .

+ Opposlle Pomon Tested Means Bacleria Ind:cqlmg GQnIoml-
. nation WERE Presenl. X145

— Means Bacteria Indu:unng Contumlnuhon WER& NOT resam. A
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Health Department
ldenhﬁcahon Number 23""85‘0253

Shovrtl’wlo
the system; all, a:dsﬂng.md/nr proposod struch.lres Including sewage disposal:- systema-‘and Wel
:mnre: ma., The. schematic, drawing ot:the.sewage: disposal systam_ shall show- sewar: 7

4 r‘l -y
Loce, M
w"\f C‘ﬂ/ﬂ/ A

’ 'f' & /zﬁ‘-o <~

/){//
/ )f}w /
/§ /7/»/;"‘// y/ jﬂ /"?"—’

y /

i A ,
Mted asspaciﬂed by.. thapamltom”ar attached plans and specifications E]

=« This sewage: dlspusal system uonstmcﬂon pormlt pulf and.void it (u) condittons are changod frorn mosu ahown on lhe appltcation (b) condr‘
lIons are changed from' those uhown on tha can on permit. - -

1 T o

-No plrt of nny' lmtnllaﬂon shn[l ba cov ' ‘ad o used umll Inspected, comcﬂons made:- it nmesaary, and !pproved by the local health dapaﬂmant‘
or unless expressly authorized by the local ‘health dept. Any part of nny-l:utnllaﬁun whlch hss baen mrud pﬁor to approva! shnll be uncov-
‘crod lfnmry uponlhedlmﬂonofth Department.. e T : Y

- =

- This. Constructio” [-; .
Parmut Valid un

i Reviewed by ~Data

~ Regional Sanitarian
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ematic drawing of sewage disposal system and topographic features. ' - PAGE OF

w the lot lines of the building lot and building site,"sketch of property showing any topographic features which may impact on the design of
system, all existing and/or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and
erve area. The schematic drawing of the sewage disposal system shall show sewer lines, prelreatment unit, pump station, conveyance sys-
m, and subsurface soil absorption system, reserve areg, et;L h/eLa nonpublic dnnkmg water supply is to be located on the same lot show all

yurces of pollution within 100 feet.
" Sl

3‘The mformatuon required above has been drawn on the attached copy of the sketch submitted with the application.

—
—

Alﬁﬂmﬂ M T “","‘ \ ]
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/Jﬂ'ﬁé_. ¢ //_{7/}7[ /zﬁ:f?&" je, /émf/ s 71/'5‘ J./e%ﬁ 5@94«—-'
7 7 72 =
= 5&94’///&" 47 4 M?}Tg /lr; - ‘.

1e sewage disposal system is to be constructed as specified by the permit [J or attached plans and specifications [].

o e ¢ g e e i

iis sewage disposal system construction permit is null and void if (a) conditions are changed from those shown on the apphcatuon (b) condi-
ns are changed from those shown on the construction permit. If construction has not commenced within 12 months of date of issuance, the

‘nstruction permit must be revalidated.

) part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health department
unless expressly authorized by the local health dept. Any part of any mstallatuon whlch has been covered prior to approval shall be uncov-

ed, if necessary, upon the direction of the Department. ,
ate:iZ.L’qu’F_lssued by: /:‘7-(’/:-’ S e 4/-( "éf e / 2 g
ate: 5— P = s g ‘7/ Reviewed by: é(d/@/\;w@w ‘#

Supervssory Sanitanan

-

If FHA or VA financing

wviewed by Date . e o  Date - -

gt % O e L Y i Sh 4 e -
Qunaniienry Sanitarian = o el iy ot R st Raninnal Qanitarian
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om Gw-2
978-10,000

vimmeviesan e et QG e BRI L0

~WATER WELL COMPLETION REPORT  eBwcm No.
S B Bt (Certification of Completion/County Permit)
0. Box 11143 :
111 Noarth Hamiiton St. . _SWCB Permit
ichmond, Va. 23230 ., County Permit
Certification of inspecting official:
aunty/City This well does does nat
County/City Stamp 'S““' code/low requirements.

Virginia Plane Coordinates (5"../6’4 J Date

N 'OwnerM,, fon [ TOKA ﬁ"uﬂjﬁ/{/’) O

E | ®Well Designation or Number i - 2 otk
Latitude & Longitude Address trrm gr

N Tax Map 1.D. No.

w| Phone ¥§22 S709 Subdivision
Topo. Map No. Section (@ | C_
Elevation _____ ft.| ®Drilling Contractar_J 24 -/ 7 Block
Formation Address 232 G rera (- Lot ~<C
Lithology .-Ae, £A4 Class Well: 1 LA .
Qivar Basin Phone_ 4£F D —oC Of 18 A ,ms’
lravince 1HiC 11D IIE
{ype Logs WELL LOCATION: (feet/miles directian) of
Suttings__ and feet/miles (direction) of -
Vater Analysis {If possible please include map showing location marked)
\quifer Test

Date started ; @ Date completed

JELL DATA: New ‘/Reworked

Deepened

Type rie‘ﬁc@__. _

O [ 2. WATER DATA @ Water temperature OoF
Total depth Yos ft. ®Static water level (unpumped level-measured) y? ft.
Jepth to bedrock fr. ®Stabilized measured pumping water level Z te.
Hale size (Also include reamed zones) ®Stabilized yield _/L gpm after / hours
° inches from & to & ft. Natural Flow: Yes_ No ____ , flow rate. gpm
L] inches trom to it. Comment an quality
° inches trom to ft. 3. WATER ZONES: From 7 To ¥5

>asing size (1.D.) and material From éf To f& . From To
.. !; inches from 0 to ,,D-p ft From To ' . From To
Material__ L C' 4. USE DATA:
Wt. per foot or wall thickness j;é #’ in. Type of use: Drinking , Livestock Watering
. inches from i to x= fr. Irriqation Food processing . , Household
Material fp’[‘ Manufacturing , Firesafety __ , Cleaning _ .
Wt. per oot or wall thickness S 4 ¢ in. Recreation . Aesthetic _____ . Cooling or heating
e _inchestrom ___ o fr. Injectinn . Dther
Material ®Tyne of facility: Domestic_/_~", Public water supply_-
Wt. per foot orwall thickness_______ in. Public institution Farm . Industry -
Screen size and mesh for each zane (where applicable) Commercial ______, Other
o i . inches from to i fi. 5. PUMP DATA: Type ¢ Rated H.P. .
®Meshsize ., 2 /8 Type Jald ®intake depth ____ #Capacity at head
b inches trom to -~ ft. 6. WELLHEAD: Type well seal
® Mesh size Type Pressure tank gal., Loec. s
4 __ inchesfrom to f1. Sample tap , Measurement port
© Mesh size Type Well vent _, Pressure relizf valve
° inches trom to____ f. Gate valve . Check valve (when required)
® Mesh size Type - Electrical disconnect switch on power supply
seivel pack 7. DISINFECTION: Well disinfected " yes no
®From éé to ?D fr. Date _ . Disinfectant used
®From to ft. Amount ., Hours used
Faiit . . 8. ABANDONMENT (where applicable) ©yes no :
eFrom —/ to F€  ft, Type lpﬂ’f%bmj Casingpulled yes_____ no_ ___not applicable
®From ta ft., Type Plugging grout From to material

nrco
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:" inte

Sy
BWCM No.

s"‘. law requires submitting to the Virginia State Water Control Board information about groundwater and wells for every well made in the State
tanded for water, or any other non-exampt wall. This information must be submitted whather the well is completed, on standby, or sbandoned.
& {nformation required includes: an accurately and completely prepared water well complation report, full data from any aquifer pumping tests, drill
I cuttings taken at ten foot intervals {unless exemption is secured), tha resuits of any chemical analyses, and copies of any geaphysical logs, Quartarly
ww,gg and use reports are required from owners of public supply and industrial wells. County or State permits to drill may be required in some parts of

é(l‘n state. Some counties require submission of a water well completion report. The Virginia State Health Department requu'u a water well completion

3“( report for publac supply wells.

-10 DRILLERS LOG (use additional Sheets if necessary) 1. 12 DIAGRAM OF WELL
0. _ CONSTRUCTION
{with dimensions)
TYPE OF ROCK OR SQIL REMARKS Drilling
. lcolor, material, fossils, hardness, {water, caving, cavities, Time
ate.} broken, core, shot, (atc.) (Min.)
po) ol it
|4 4 nZ 2l
7 -3 /ﬁgf I ' 3
Y5 |65 |chye ¢
: %
/> s §
GT\FP | P Pt H |[F22 curtny
=
-
L1
/|
1
<
el Locate .
— —_———
\
ww? H
/‘_4,3 14
I"
I3. Well lot dedicated? : Size fe. X _ ft.; Well house?

State Water Control Board Regional Offices

Valley Reg. Off.

116 North Main Street
P. O. Box 268
Bridgewater, Va. 22812
703-828-2595

Southwest Reg. Off.
408 East Main Street
P.O. Box 476
Abingdan, Va. 24210
703-628-5183

West Central Reg. Off.
Executive Park
- 3312 Peters Creak Road
Roanoke, Va. 24019
703 -982-7432

Pledmant Reg. Off.

4010 West Broad Street

P. O. Box 6616
Richmond, Va. 23230
804-257-1006

Tidewatar Reg, Off,

287 Pembroke Office Park
Suite 310 Pembroke No. 2
Va. Beach, Va. 23462
804-499-3742

%
Narthern Virginia Reg. Off. Signature ?'flaéug/

5515 Cherokee Avenue
Suite 404

Alexandria, Va, 22312
703-750-9111

Distance to nearest pollutant source ft., Type
Distance 10 nearest property line ft., Building fr.
WATER SERVICE PIPE. Checked undaer p.s.i. for

minules. Pipe size inches, Material

Installar
Date

I certify that the information contained herein is true and carrect and that this well
and/or system has been installed and constructed in accordance with the requirements
for well construction as specified in compliance with appropriate county or independent
city ordinances and the laws and rules of the Commonwaalth of Virginia.

(Seal), Date /0/:}6/})12’

{Well driller or autho person)
Licensa No. 033/6’9
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o
P

. Health Department
s i P : Identification Number

z

. ~Schematic drawing of sewage disposal system and topographic faaturas.

*.- Show the lot lines of-the building-lot and-building: site, sketch-of -
the system,

sources of pollution within 100 feet.

234-86-0199

© ' PAGE_GLOF:2

Rt &)

‘property-showing any"topographic ‘features’ which' may Impact: on- the: design of
all existing and/or proposed structures including sewage disposal-systems and wells within- 100.feet of sewage disposal system and
reserve area. The schematic drawing- of- the sewage disposal system shall show sewer lines, . pretreatment unit, pump station,

conveyance sys-

tem, and subsurface soil absorption aystem, reserve arna, etc. When a nunpubhc dnnkmg water supply is fo : los ated on the same: Iot show al

32 The information required above has been drawn.on the attached copy of-the ‘sketcTT;

Attach additional sheets as necassary to Illustrato the des:gn] 5-0 v (.. @V‘ A M
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v} AV A ffs;w‘ ARy
j \Jr-bx/ﬁeé/ wel & Hogy

SO-200FF LN TY TFS w a’e
| 2. SEpe ok wre

m"c" /:Jaa ,;n.’ /
8. Dsst i /i/ds b

”

W 4,44//52‘,: s
-,4// / Afos ¥ def/
J%/a@cﬂ—g/ é L
/!)/fcff »//( Y oo JP/’C’K O(‘j
4. IV YA /v/u_y/
JE0FF, Aol ﬁw:w "
f—_éuN( oy 2‘ \[/w}/-.//"rﬂé
f{/ﬂr/ . u,ca/wcflm
/’!f’)’ /Z’/-n‘ 5087

S"' / ?u o,

/S 3 Ares

-The sewage disposal system is to be constructed. as. specified by-the permit [ or attached plans and specifications (] .

« = This sewage disposal system construction permlt is null and-void Iif (a) cnndltinns are changed frorn those shown on the application (b) condi-

tions are changed from those shown on the construction permit.

- No part of any installation shall be covered or used until inspected, corrections made- if necessary, and -approved, by the local hezlth department

- or unless expressly authorized by the local health dept. Any-part of any Installation which has been covered prior to approval shall be uncaov-

ered, If n ,—qpon(ma direction of the Department.
e = »

Va2 ST

Date: ~ This Construction
an' //
LA f ?

) Perzit Valid Eﬁl
Date: ~5—" CZ = S‘ 63 Reviewed by:
Supervisory Sanitarlan

- - - S S S e G

lasued by:

If FHA or VA financing

Date

Reviewed by Date
. Sunarvianrv Sanitarian - Regional Sanitarian - -
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0.00¢

Oty 2 Y A A
. BLI LY ——NON-PUBLIC SUPPLY

FORM LHS-154

THIS BOTTLE CONTAI_NS-TH]OSULPHATE

s

0/ X4

- .

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF GENERAL SERVICES

DCLS.OZ-OJB(-ifv,J-”J ﬁﬁ' ‘?/ 5’;_ - 5’ 74

mmunity [] DIVISION OF CONSOLIDATED LABORATQRY SERVICES - BUREAU OF MICROBIOLOGICAL SCIENCE
Non-Community [] NAME OF REPORT ON BACTERIOLOGICAL EXAMINATION OF WATER
CI"‘*' DO NOT WRITE IN SPACE BELOW,
DATE COLLEC meg/ !
Portion | Bachof | Portion Bacl. of SAMPLE NO.
» Of Sample | Coliform OTTS:: le Cgl" orm ;
AME OF SUPPL Tasle Group RL roup o
i 08255
CSUPPLY OWNED B -0001 mi. 4 I ‘ * £
, 2z -
%ﬁum coutecTep B¥sZ, .001 ml. #l. —_— ‘g %
MPLE WAS TAKEN FROM ) £ . Gzt y/ & 7 RECENVED .§ ?
i ; [ .01 ml, K fI 10ml = bk
UPPLY CHLORINATED? YES [] NO Ui C 5
S CHLORINE TEST MADE AT SAMPL[NG ROINT YES [ NOE-" 0 7 4 g
gs cl PPM. A ml. 10ml _ ro §
= - REPORT RESULTS TO - T £
. COMPLETED 35
. 1ml, 10ml — 3 [~
: (87
Maembrane Filter Coliforms per 100 :?
4+ Opposite Portion Tested Means Baclerio Indicating Comaml-
notion WERE Presenl.
'See reverse side fﬂl‘ collection infarmu!ion — Meons Bacteria Indicoting Contomination WERE NOT Present.




T.00¢C

FORM LHS-154

z?é’

e 1)

_THIS BOTTLE CONTAINS THIO;SUI.PHAT

gf;é/e 78 Pl

AT ,
DATECOI.I.ECTE 42 fﬂME"f 4;-{' GOUNTY L s ] -{/ﬁﬁ‘{/{'

‘@g/ff o/ fM

NDN PUBLIC. SUPPLY
[

COMMONWEAI.‘I’H OF VIRGINIA

ARTMENT OF GENERAL SERVICEM,@f%

DIVISION OF CONSOLIDATED LABORATORY

- REPORT ON BACTERIOLOGICAL EXAMINATION OF WATER

DO NOT WRITE IN SPACE BELOW,

) o] G | e, | B | e
ample olitorm mple olitorm
Annnsss OF SUPPLY /67 /5(- ///4"' f (’é‘b/ = Tested Group Tested Group
supm ownzn av-—./zz”‘z’«%?‘/ C" //E” 21 0007 ml. om. | —— onkA g
. A P ‘R e ] ‘ -
SAMPI.E cou.:crsn BY. Sz 2t o0iml | oml. |[— E
= (WELL; APFIO\IEU TAP ETC.) RECEN.E—D 5
¢ 01 ml. 10 ml, St ¢
|s sumv cmomNArEﬁ ‘** YES [] ! NO . Wt e 5
1 WAS CHLORINE TEST MADE AT SAMPLING POINT YES [] NO ] - OIS 3
# A ml 10ml. s -
e , E'ﬁzpom RESULTS TO - m m i
CQMPLETED 3
e
: /“/)E’(;"—?/’,f/)f £ e M,(/:/ //"/ 1ml. 10ml. P &
: g,/ §Q) X S S 7Ry
Z—L L L }?’k Membrane Filter Coliforms per 100 ml.

f% SAEIAE, 4 4 I3k

See reverse side Ior tollecﬂon information

+ Opposite Portion Tested Means Bacteria Indicating Contami-

nation WERE Present.

— Meons Baocterio Indicoling Conlaminotion WERE_NOT Prasent.

Dcs-zz-ose (6-85)

e e TSR AYETT TR T

——r{\';_-—-‘ —

0‘35‘1’ : s

Unless Otherwise Specified
2

N

=
=




i

- CUMMUNWEALTH OF VIRGINIA ~ MSG/c (e 2 Lot

a‘«’:’}

P WATER WELL COMPLETION REPORT  eawcu no c 5 v
e Watsr Buntved Baard { Certification of Completion/County Permit) . @M #4 o
;101 Elogf't;u:gulton St. ) . ] SWC_:B P'errlnit‘ =
mhmﬁnd Va, 23230 i County Permit
?" Certification of inspecting official:
aunfy/CifV Chesapeake ) y . |. This well does '...does not
{" County/City Stamp g’!eet cade/low requirements,
n_\(.rgjnia Plane Coordina!es ? Date
Bt - N | eowner___Roy Mendelsohn ™ ST
E | eWell Designation or Number_Class 2 B 32 For Off(?e L
Address_ Lot 40 1370 Murray Drive -
N ChesaDeaI;e;" Va, : Tax Map |.D. No. 2
B ~ w/| Phone 420—72497' Subdivision
'"Topa. Map Na. ) Section
;élevation ft.| ®Drilling Contractor L« E. Glldersleeve Pump &&XWell, Tnd Block
E—F_ormation__—_' Address 5855-A Hargrove Street Lot B
rLithalogy Norfolk, Virginia 23502 Class Well: 1 LA
'River Basir Phane_ 461-7867/ 464-0461 ng X . oa___ L wme__
lProvmce HiC D __ IIE.
Type Logs WELL LOcATION: 60 (feetzixiixin front direction) of_house _ o e
'Cuttings and__ 15"  feeymm& From (direction) of_driveway(see enclosed site plan) _......._.
rwater Analysis (If possible please include map showing location marked) well head completed 1 above ground pe
‘Aqulfer Test code
Date started 6-2 [=87 ® Date completed 6=21=R7 Type rig mud rotary D
WELL DATA: New X . Reworked  Doepened 2. WATER DATA © Water temperature 60 oF
PTotal depth 80’ . ft. @Static water level (unpumped level-measured) :9' fr.
"Depth to bedrock n/a ft. @ Stabilized measured pumping water level 25 s
PHole size MAlso include reamed zones) ®Stabilized yield _18 gpm atter 2 . _hours
Te 7 inches from __ () to 80 ft. Natural Flow: Yes __ No X, flow rate: 9 pm
° inches trom g ta tt. Comment on qualityph 7.0, iron 0.6 PETl 4 hérdness 2
. inches trom ___ to ft. 3. WATER ZONES: From26 To 32 chlor 350 ppm
*Caslng size (1.D.) and material ; From_65 To_ 80 . From To
e 4 inches from __ () 1o [ f. From To | . From To
Material 4. USE DATA: E
Wt. per foot " or wall thickness in. Type of use: Drinking & X , Livestock Watering
” _inches from to ft. Irrigation Food processing._____ , Household _ X
Material . Manufacturing , Fire satety . Cleaning __
W1, per toot or wall thickness _in. Recreation . Aesthetic ___ ,—C;:ol:ng or heating
° inches trom to ft. Injection ___ , Other .
Material ®Type of facility: Domestic X , Public water supply
Wt.perfoot _____ orwall thickness_‘__T___ in. Public institution _______ Farm______ , Industry e
®Screen size and mesh for each zone (where applicable} Commercial . Other i
¢ 3  inchesfrom to fr. 5. PUMP DATA: Type SUb. eRated HP. 1/2
oMeshsize_ 010 _ “7ype Timco STotted pve ®intake depth 45" gCapacity 18gpm__ 2130 psi_he
. inches trom to ft. 6. WELLHEAD: Type well seal Q tless adaptg;: 2] =
°M§5h size Type Pressure tank X=trolgal, Loc. garage
®  ___inchestrom to ; fr. Sample tap __ X , Measurement port X
® Mesh size - Type Wellvent X _ . Pressure relif valve X
e inches trom to fe. Gate valve X , Check valve (when requiredi_)_(_
; O_Ma:h size Type ) Electrical disconnect switch on power supply X
*Gravel pack - 7. DISINFECTION: Well disinfected _ X ves no
- 60 o 80 ft. Date-21-87 , Disinfectant useachlorine tablets
1o ft. . Amount 6 (six , Hours used 4 (four)
8. ABANDONMENT (where licable) ®yas no
to _50 ft., Type Portland Type 2 Casing pulled ves mpno. : ! not applicable
to k., Type Plugging grout From o material
OVFR -

* - 20072



o ¥ i

“GuneRy Mendelsohn _

9. State law requires submitting to the Virginia State Water Control Board information about groundwater and wells for 7 5
intended for water, or any other non-exempt well. This information must be submitied whether the well is comp["ed“;;\'!\t:ﬂ;ébuth d;ﬁdosu'
Information required includes: an accurately and completely prepared water well completion report, full data from any aquifer pu.-.f.pmg “tos 4d,
cuttings taken at ten foot intervals {unless examption is secured), the results of any chemical analyses, and copies of any geophysical logss Quartnrl’
pumpage and use reports are requsmd from owners of public supply and industrial wells. County or State permirts ta drill may be required in 7 pidich
the state. Some counties requira submission of a water well compietion report. The Virginia State Health Department requires awam m‘“‘wh"'";l s
report fcr public sypply wells. -~

10. DRILLERS LOG (use additional Sheets if necessary) 11. 12. DIAGR
v e IR : : : CONSTRUCTIGH
. {with dimansions):

DEPTH (feet] TYPE OF ROCK OR SOIL REMARKS Drilling
From To . (color, material, fossils, hardness, (water, caving, cavities, Time
atc.} broken, core, shot, (etc.) (Min.)

0 6 “brown clay

6 14 fine sand and gray clay
14 | 18 gray‘clay

1824 24 fine gray sand

24 | 32 | coarse gray sand A wateR bearing

32 | 38 | coarse gray sand, clay breaks

e ot CONREIER,  IERRTS Wl e
R o . R

BT

38 | 55 gray clay

55 | 65 fine gray silt and clay : ' 30{ s s
65 | 80 fine gray sand and shell water bearing ‘%:
5 1y

D7

; o= = =|bsl: | --
|-z BIZ S8 [qeave
¢ Miz== qqm
152 Rz==1
.| eRIZEEZE]
i | ERllEEE N
N 22
=2
N
' I3. Well lot dedicated? NO___ : Size f. X f1.; Well house? 1'10 ;

e Distance to nearest pollutant murca 55 ) fe., TvpefOUI'ldﬁ_L'_l_.Q[l ; @Q[l&.‘lt
] Distance to nearest property line IS_ ft., Building 6([ ft :

14, WATER SERVICE PIPE: Checked under 75—_ p.8.i. !or60 — i
State Water Control Board Regional Offices minutes. Pineiaize L inches, Material__PVC scha 40 - SR
Vaitey Reg. Off. Pledmont Reg, Of. . Instoner_Michael A. Gitldersleeve I -
116 North Main Street 4010 West, Broad Slreet 6_21_87 %
P.O.Box 268 .. P. 0. Box 6616 Oate . f ’ L3
Bridgewater, Va. 22812 Richmand, Va. 23230 i i .
703.828-2595 ; 804-257-1006
Southwest Reg. Off.'** "' - Tidewater Rag. Off. 15. 1 certify that the mlormauon contained herein s true and correct and tha! |h!! well
408 East Main Street ... 287 Pembroke Office Park . and/or system has been instalted and constructed in accordance with the requirements.
P.O.Boxd76- — ' 7 " guite 310 Pembroke No. 2. for well construction as specified in compliance with appropriate county or independent
Abingdon, Va. 24210 Va. Beach, Va. 23462 city ordinances and tha laws and rules of the Commonwealth of Virginia.
703-628-5183 .. B04-499-8742 7%/ / M :
West Central Reg. Of1, Northarn Virginia Reg. Off. Signature tuL/ I/Z/f (Seall, Date_ é" RA J Z
Executive Park 5515 Cherokea Avenue (Well drillar or authorized person)
3312 Peters Creak Road Sulte 404 License NO# 021427
Roanoke, Va. 24019 Alexandria, Va. 22312

703-982-7432 703-750-9111 o el

20073



Health Department P PO
Identification Number SR

Schematic drawing of sewage disposal system and topographic featires. PAGE__~ OF _"--

Show the lot lines of the building lot and building sits, sketch of property showing eny topographic features which may Impact on the design of
the system, all existing and/or proposed structures Including sewage disposal systems and wells within 100 feet of sewage disposal system and
reserve area. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station, conveyance sys-
tem, and subsurface soil absorption system, reserve area, etc. When a nonpublic drinking water supply is to be located on the same lot show all

i

sources of pollution within 100 feet. AL i
etch submitted with the application.

Lo A B

[0 The information required above has been drawn on the attached copy of the sk
Attach additional sheets as necessary to illustrate the design,+* " 2. ;
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The sewage disposal system is to be constructed as specified by the permit [] or attached plans and specifications (]
This sewage disposal system construction permit Is null and vold if (a) conditions are changed from those shown on the application (b) condi-
tions are changed from those shown on the construction permit.

No peart of any Installation shall be covered or used untll inspected, corrections made If necessary, and approved, by the local health department
or unless expressly authorized by the local health dept. Any part of any Installation which has been covered prior to approval shall be uncov-

ered, If necessary, upon the direction of the Department. 2" = e L
Date: _- Dl lssued by: 4 i v i s This Construction
i ,-~ < Senitadan | Permit Valid until
Date: S Reviewed by: Sy PP e s s g 8 :
Supervisory Sanitarian
If FHA or VA financing
Reviewsd by Date Date
Supervisory Sanitarian Regional Sanitarian
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el R Xl YA 2316
(IS R o L L S R (P IO (450§
Pt ML 1272 G R

tiiticate nf Analysis

""" PAUL ROMEO

MmS¢le
‘.:1‘:' l ':I"..'n-wlr;wr A/@j—-; /

ANALYTICAL CHEMISTS

DATE 05/12/97

1208 MURRAY DRIVE

CHESAPEAKE VA -23322

A TR EATY AriaL SIS 0

Drinking Water 97-2357

Sample received: 05/09/97 @ 2:40 p.m.

Sample collected: 05/09/97 @ 1:30 p.m.

Sample marked: 1208 Murray Drive

Chesapeake, Virginia
Sampled by: Paul Romeo
G DTS T s SO ...Negative

"This water sample is bacteriologically safe for human consumption."

l/ copy to: Chesapeake Health Department
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O (]
[)q Y ( [ C Le’f z

: Commonwea!lh of Virglhla '
5@ Uniform Water Well _CQmpletlon Repatt

Ownaer QQU\NLQ* ::Y‘Ggwtﬂfhio =
Address o= 2\ Jslm_nxp_-. &wﬁm_(_i“lamme?&ﬁw;j
&\o/\ q’jﬁ—\ .' e

Phone _ %5\ . Oa.,.q,g S

Locatlon TrowXx o\lgl,,ﬁ& — T _—

* Well Data *

e T

General Inforrfiation

Drliling Method ¥ ‘Date Completed _\_ ',. ’ZSF' fl§ "
Depth to Bedrock C Yleld 2. (GP )
Statlc WaterLevel _ ™) . . Stabllized Water Lavel 8 * Natural Flow (Ra}
well DIslnfectéd(Yor N 5%&& Dislnfactant Usedcﬁi‘q;;, © AmountUsed .05, 1 /T
Casing . ek R
From . & o YG From to ... " From .
Slze Materal | . 8lze Matedal Slze Materfal . ... -~ .
Waelght/Schédula P 5 Walght/Schedule Welght/Scheduld .. -2 . °
Gravel Pack v A
Fom 3%,  to SO From to__ . - ) From
Grout - = ? R
From__ O to_ 20 From to__ £ . From_ ‘
Bara Hola Size s Bore Hola Slze i Bore Hdo SIze
Type _ Type __- " o Type S ;
Method ; Method — ; Method . . 4

" : s oA : RV I :
Water Zonas or Séreened Intorvala ¥R e y
From YO to From to | " From e it
Mash Size __\Q__'LD{am.’l 1) , MeshSlze_ Dlam._ . - MeshSze ... Dlam, &
From o . From to . -+ From ___ . -..lo < 5
Mash Size Dlam.,_ ’ Mash Size ODlam,. - _Maah Slze .. .. Diam.,

*se Data * s %

Private Well: Domestlc / Agricuitural ~ * Industral ‘. " Monltoring
Publle Well: Community Non Cammunity

20076



(Use additional sheets if necessary) =~

Depth Description of Formation or Sediment
. D i d it e : . ... 2
\0 d«.a, np&
\o 26 | A c,Qcm/
qo WLy .
0 4e onU,T&QD...J\ . . " g
Mo <O MM _ ‘

1 certify that the information contained here is true and that this well was installed and constructed in

accordance with the permit and further |I1at the well complies with all lppllclbla state and local
rogulations, ordinnnces and laws, )

g @ " Drilling

i:}n‘trtctoc%ﬁc}.(w Q}’j\m L\)DﬁQ (D:U,Qﬂ_&nm

o ooy O\ 7 INI22—
Phone U7 \Hes

' o
Drillers Signﬁt\trw }Tw\(QL/\A_, - Date \ ] L lolg
Representind R a A L] Noonndi s o080 8 0, ! !
Virginia Contractors License Number D ) CS a0 YHOE O
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Health Department

Identification Number _=<

sy

27 PSPl

Schematic drawing of sewage disposal and/or water supply system and topographic features.

Show the lot lines of the building site, sketch of property showing any topographic features which may impact on the design of the
well or sewage disposal system, including existing and/or proposed structures and sewage disposal systems and wells within 200
feet. The schemalic drawing of the well site or area and/or sewage disposal system shall show sewer lines, pretreatment unit,
pump station, conveyance system, and subsurface soil absorption system, reserve area, etc. When a nonpublic drmkmg water

supply is to be permitted show all sources of pollution within 200 feet.

327 _:»’Zf’

The mformatlon required above has Héen drawn on the attached copy of the skg{ch Submtted With tha app]ication.

Attach additional sheets as necessary to- Elustrate the desagp

/Dt ¥ Froid Wil Fende i | i
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P4 »aﬁ,fz// &=
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i
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e o £ ;
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This sewage disposal system and/or water supply is to be constructed as specified by

the permit____or attached plans and specifications

This sewage disposal system and/or well construction permil is null and void if (a) conditions are changed from those shown on the

application (b) conditions are changed from those shown on the construction permit.

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health
department or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to

approval shall be uncovered, if necessary, upon the direciio/ngf the Department.

Date: 2/ 35" Issued by: K LbsF ”/ Z i i

This Construction

Samtanan Permit Valid until
Date: Reviewed by: L. F
Supervisory Sanitarian
if FHA or VA financing
Reviewed by Date : — Date

[ GRS SRS T DRI e e
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/30S Murmay Oe

Health Department "
Identification Number _ -~~~

Schematic drawing of sewage disposal system and topographic features. PAGE _— OF

Show the lol lines of the building lot and bullding site, sketch of property showing any topographic features which may impact on the design of
the system, all existing and/or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and
reserve area. The schematic drawing of the sewage disposal system shall show-sewer lines, pretreatment unit, pump station, conveyance sys-
tem, and subsurface soil absorption system, reserve ares, etc. When a nonpublic drinking water supply Is to be located on the same lot show all

sources of pollution within 100 feet.
sl i o i

[0 The information required above has been drawn on the attached copy of the sketch submitted with the application.
Attach additional sheets as necessary to illustrate the design.
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The éewage disposal system is to be constructed as specified by the permit [] or attached plans and specifications {] .

This sewage disposal system construction permit Is null and void If {a) condltions are changed from those shown on the application (b) condi-
tions are changed from those shown on the consiruction permit.

No part of any Installation shall be covered or used unill inspected, corrections made if necessary, and approved, by the local heallh department

or unless expressly authorized by the local health dept. Any p

art of eny installation which has been covered prior lo epproval shall be uncov-

ered, if necessary, upon the direction of the Department. ‘

Date: Issued by: = e e This Construction
) _Sanitarian__ - Permit Va_lid until
Date: i Reviewed by:’ bt o F il S -
Supervisory Sanltarian .  PE—
If FHA or VA financing
Reviewed by Date Date

C.H.8. 2028 Revised 6/84

Supervisory Sanitarian Regional Sanitarian
I-2A
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@3/28/1996 16:47 8044514882 GILDERSLEEVE F&W INC

PAGE @1
- WBE
23 I
[y ] W Commonweaith of Virginia
Unitorm Water Weli Completion Report
Owner QUCHBEL (i P TN Tax Map 1D L5t13
CQuiot)  Address i ST VDM Parma )
) = G VWCS Pertit
Phons vwea 1D
Logation C?nnwy
* Well Dale
General Information
Oriling Method _MUD ROTARY Date Completed - 9@ Tetal Dapth of Well gg
Dapth to Bedrock Yield (GPM) Langth of Test
Staile Watar Laval Stabliized Water Lgvel_/¢&) Natucal Flow (Rats),
Well Disinfected (Yor N)___Y Disinfectant Used Chlgrine  Amount Used
Casl
ang O w_ J/& From o from
Siza « Matarial 4 Slze Malerial Size Materisl
/Schedule Yo Weight/Scheduie Welght/Schedule

Gravel Pach
prom AT o SR From to From 1o
qut .

From 10 rom to
aou Hols §E Bore Hole Size. Bore Hole Sixe
Mt Mathed Mathod
Water Ztlmu or Scrnnad imervals
PFrom (-] From 10 Fram -]
Mesh Size ,gm ﬁ'ulr;i:.'_' g MeshSZzs___ Dl Mash Sizs Slam.
From From 10 From
Maesh Bize QLum. Mesh Size Diarm. Mash Skze Olam.

*Usa Data * .
Privete Wall: Doamastic Agricutwural Industrial M
Fubllc Wall: Comfaunity N?in Comminity ; orkories —
“
S /\/g w =L

20080



ML il S bbe Yl 1 T AT 1P v

Drillers Log ¥ &

“(Usa addicanal shaets il necassary)
1

L]
Dcpth Description of Formation or Sediment ReMarks

Lk M&%’/&”{L .D(«‘ | .
O-1 | Glay CLiy o
It -Ha GRAy  SAND | |
G2 -bS | @R SANY / oAy /5H5¢L
Ls- 95 CRAY CLAy /5;454;

Q5- G0 GRAY SAMD ~ - - - = =| WATEC
Qo- 113 | Py QoA

13 -133| FNE SHEt — == L WATER ;

1 certify that che informatioe cont2ined nere is true and that this well was installed and construct=d in
gccordance with the permit zcd lurther thae the well complics with ali applicable state and ifocal
cegulezions, ordinances and laws,

Drilling ~
Cantractor Gildergleews Pamu 4 Well, Inc.
Address 58455-2 Bazarowe wireet .
Norioik, Va. 23507 -4836 - B
Phone (BD4} 461~78B67
¢ - =
Drillers Signarure A’#M““‘ ’ﬁm% Date J-j“?/' 7&

Representing _ nilderzleave Fump b 8f11, Inc.
Virginia Contracrors License Number 2701 021427
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I C L

1 )
Jennings Labiotalories ¢ J/ I )O) L £l

1118 CYPRESS AVENUE
*/IRGINIA BEACH, VA 23451
TELEPHONE 804/425/1498

AGSIMILE B04/422/9175 Ll 3

Certificate of Analysis

ANALYTICAL CHEMISTS

0 GILDERSLEEVE WELL & PUMP BATE L 03/06/96
58554 HARGROVE STREET
NORFOLK VIRGINIA 23502

SAMPLE DESCRIPTIUN i F 8IS KO
Drinking Water 96—-1077
Sample received: 03/05/96 @ 3:5C p.m.
Sample teken: 03/04/96 @ 4:30 p.m.
Sample marked: Clifton

1106 Murray Drive
Virginia Beach, Virginie

TOLAT COBifOrMe e vve s e aeesaeernssassoansacennannnn Negative

“This water sample is bacteriologically safe for consumption,”

Chemist

Pt s e —OFNICIAL METHCOS OF AQA. A 0 (5., AS TAL ELA AL A B HEPA USEDIN AL ANALYSIS UMLESS OTHERWISE STATED

20082



MITAlL ) UTaL ungin

Identification Number = &= = - o
shematic drawing of sewage disposal system and topographic features. PAGE OF =27

ow the lot lines of the building lot and building site, sketch of property showing any topographic features which may impact on the design of
i ‘em, all existing and/or proposed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and
irea. The schemalic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station, conveyance sys-

1 subsurface soil absorption sysiem, reserve area, etc. When a nonpublic drinking water supply is to be located on the same lot show all
. of pollution within 100 feet.

- I)

e _"l € fol b
| The information required above has been drawn on the attached cop& of the sketch submitted with the application.

s 1

ttach additional sheets as necessary to illustrate the design.

Leed
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The sewage disposal system is to be constructed as specified by the permit or attached plans and specifications ] .

This sewage disposal system consiruction permit is null and void if (a) conditions are changed from those shown on the application (b) condi-
tions are changed from those shown on the construction permit.

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health department

or unless expressly authorized by the local health depl. Any part of any installation which has been covered prior to approval shall be uncov-
ered, if necessary, upon the direction of the Department.

-

i Pl 0 gl = R e T
P P . ol e
Date: el el Issued by: Lottt O iy

1f FHA or VA financing

'd by Date

Reviewed by:

- "'—_Saﬁltarian

AT

-

This Construction
Perrmt Valld until

x*_,ll

¢

Supervisory Sanitarian

- o - - o v P S S5 e e W e O e D e 8 e 5 e 0 M 3P e o v e S 48

Date

/)

fead AIA4

Supervisory Sanitarian
1174

™ “Regional Sanitarian
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COMMONWEALTH OF VIRGINIA

0..n GW-2
978-10,200

=

tate Water Control Board
O. Box 11143

111 North Hamilton St. IS
ichmond, Va. 23230

, WATER WELL COMPLETION REPORT

®BWCM Na.

(Certification of Completion/County Permit)

SWCB l’ermu.
County Permit

Cerufication of inspecting officral-
This well does

ounty/City P — does not
County/City Stamp g"e“ code/low requirements.

Virginia Plane Coordinates Déte

N | wwner.ﬂ@/f/ 1 et -

; - For Office Use

E | '®*Well Designation or Number

Latitude & Longitude Address
] N > bkl — Tax Map 1.D. No. gy

W Phone Subdivision
Topo. Map No. Section _
Efevation ft.| ®Drilling Contractor Block _
Formation Address / | tov_ __ —
Lithology - : [ 930.[3804’;6? WG— Class Well [ A
River Basin Phone L LG coe ne __ HlA l/- AR 111 S
Province me o HE
Type Logs WELL LOCATION: _l_égueerf-m H direction) of hovse
Cuttings ‘ and feet/miles wesrdlrecuon) of £e3t M%___ b, 9 e e
Nater Analysis (1f possible please include map showing location marked)
Aquifer Test %{D 9(.0

Date started . LQ‘"(%‘ ® Date completed (.E‘I 0, Type ”9_%&&4' RA A<

VELL DATA: New I/Heworked

Deepened
Total depth /’50 f1.
Depth to bedrock ft.
Hole size (Also include reamed zones)
. | __inches from (&4 to “1- O ft.
° ::3___mcnes trom Pl 1o [ Do ft.
. tnches trom to ft.

Zasing size (I D.) and material
° inches from ,

= w

&,

Matrerial _ 'p {( &

Wt per foot or wall thickness 3 C A QQ n.
¥, inches from %@ f1

Material o

Wt pertoot or wall thickness n.
® _  ____ ncheslrom to ft.

Material

Wt per loot _ _or wall thickness n.

Screen s:z d mesh for each zone (where apphcablel
- Z inches lram

_j_ﬁ) (8] fr.

8 Meshsize O C Type D (8] C’.
® E {

i inches trom 10
®*Meshsize =~~~ Type
-, inches from to
® Mesh size Type

. inches lrom to

® Mesh size Type
ravel pack
®From (1 0 {¢] 1 g O ft.
® Fram - __to < ft
rout
®From O to ‘)"O ft., Type M
®From lo f1., Type

OVER

N5
¥

2. WATER DATA ® Water temperature _
®Static water level {[unpumped level-measured)
®Stabilized measured pumping water level _ J

®Stabilized yield ‘2’0 gpm a:te/r —  ___bhours
Natural Flow Yes !low rate g pm

From f(} iO " Erar ?0 To J?—a«_
From _ From = To -
4. USE DATA. - B
Type of use. Drinking ____K Lwestock Watering 4
Irrigation _____Food processing ... __ . Household _ =
Manulacturing . Fwesalety | Cleaning
Recreatinn — . Aestheuc . Cooling or he;mg ne g
Injection _, Other S
® Type of faciity Domestic ¥ . Public water supply
Public institution ________ Farm ____ . Industry _ e
Commercial ____ , Other SR
5. PUMP DATA: Type . _ 9 Rated HP. _—
®intakedepth __e®Capacity _ at‘_:aead
6. WELLHEAD: Type well seal
Pressure tank ___ qal , Loc.____ﬁ_'_' =
Sample tap ___ . Measurement port .
Well vent . Pressure relisf valve
Gate valve . Check valve (when r;d;;d—l—_:_-_—*——

Electrical disconnect switch on power su ply
7. DISINFECTION: Well disinfected ves

Date gfg f E Dusmlecnm used C_W—-

Amount [1/_7 Hours used__z- &
8. ABANDONMENT (where applicablel 9 yvas no

Casing pulied yes __ no _ r;n_ao;:lu:;ble

Plugging grout From _______f0 __matenal

20084



Owner _ ﬂf(/w—/ﬁ D

+

cheeAepr—

BWCM No.

9. State law requires submitting to the Virginia State Water Control Board information about groundwater and wells for every well made in the State
intended for water, or any other non.exempt well. This information must be submitied whether the well s completed, on standby, or abandonad.

Information required includes

an accurately and completely prepared water well completion report, full data from any aquifer pumping tests, drill

cuttings taken at ten foot intervals (unless exemption is secured), the results of any chemical analyses, and copies of any gecphysical logs. Quarterly
pumpage and use reports are required from owners of public supply and industrial wells. County or State permits to drill may be required in some parts of
the state. Some counties require submission of a watér well completion report. The Virginia State Health Department requires a water well campletion
report for public sypply wells

10. DRILLERS LOG (use additional Sheets if necessaryl

T T T — nguo puc
ete) 7*' ’ ' broken, core, shot, {e1¢.) | (Min,) S-IWLS
0 5 WPW v 0&07 r
\
s 15| 7 ' g
45 ?”’“ W %c/ | |7 Gﬂ/v
/% ., Gl | g
44| Ul 0&‘7 , | W
&4o ge & o loona=j0r] :
ol F
go| 7 7&?25&4
Z& . o W ’
70|/ %Ww 1 et
ZrGe ¥ i
= ‘
\ g i
13. Well lot dedicatéd? : Size fi. X

State Water Control Board Regional Offices

Valley Reg, Off.

116 North Main Streel
P. 0. Box 268
Bridgewater, Va, 22812
701-828-2595

Southwest Reg. OIf.
408 East Main Street
P. 0. Box 476
Abingdon, Va, 24210
703-628-5183

West Central Req. Off.
Execulive Park

3312 Peters Creek Road
Roanoke, Va. 24019
TO3-982-7432

Preamont Reg, Off,
4010 Wesl Broad Sireet
P. O. Box 6616
Richmond. Va. 23230
804-257-1006

Tidewatar Rag. Off,

287 Pembroke Otffice Park
Suite 110 Pembroke MNo. 2
Va, Beach, Va, 23462
804-499-8742

Northern Virginia Reg. OIf.
5515 Cherokee Avenue
Suite 404

Alexandria, Va. 22312
703-750:9111

-
Distance to nearest pollutant source __/ < O 1t Type
Distance to nearest property line ‘!0 ¥

14, WATER SERVICE PIPE:
minules, Pipa 3ize

installer

Checked undar

inches, Malerwal

_ fr.. Well house?

e P

fi., Building _ /G 1.

p.t.i. for

Date

I5. | cerufy that the information contained herein 1s true and correct and that this well
and/or system has been installed and constructed n accordance with the requirements
for well construction as specified 1n compliance with appropriate county or independent
city ordinances and the Iaws;nd rules of the Commonwealth ol Virginia.

Signatwure _

[Well driller or autharized persdnl

License No.

%‘ﬁls“u. Date h(g’_/d_-g_é_

do 785+
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Identification Number

!-:amatfc drawing of sewage disposal system and topographic features. . PAGE OF

w the lot lines of the building lot and building site, sketch of property showing any topographic features which may impact on the design of
svetem, all existing and/or propesed structures including sewage disposal systems and wells within 100 feet of sewage disposal system and
‘rea. The schematic drawing of the sewage disposal system shall show sewer lines, pretreatment unit, pump station, conveyance sys-
subsurface soil absorption system, reserve area, etc. When a nonpublic drinking water supply is to be locaied on tha same lot show all
n pollution within 100 feet.

,.'r: » ' sl e

T -

.:,.“

The information required above has been drawn on the attached copy-of the sketch submltted with the apphcaﬂon
tach addltional sheets as necessary to iﬂustrate the deS|gn ;
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P TCES .

The sewage disposal system is to be constructed as specifled by the permit ] or attached plans and specifications [].

“his sewage disposal system construction permit Is null and void if (a) conditions are changed from those shown on the application (b) condi-
ions are changed from those shown on the construction permit. If construction has not commenced within 12..months of date of issuance, the
sonstruction permit must be revalidated. ™

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health department
or unless expressly authorized by the local health dept. Any pan of any installation which has been covered prior to approval shall be uncov-
zred, if necessary, upon the direction of the Department. : = ;

Date: £ S T Issued by: S e D w Sl
e Sanitarlan ; Mo f
Date: g B Reviewed by: : AR Al
Superwsory Sanitarian
If FHA or VA financing
Reviewed by Date Date
v Supervisory Sanitarian Regional Sanitarian

C.H.S. 202B Revised 4/83
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eloepos”

&/

.L,\_ \q\\l Unifarm Water Well Completion Report
Owner 77@1),,,;/7@ . W ) )
Address Congit-s #aldda. 10 D
o o ‘ - ¢ s i
Phone 99 & F <
Locatlon

Commonwealth of Virginia

General Information
Drlling Method A - 2?
Depth to Bedrock

Statlc Waterlevel &7

Well Disinfected (Y or N) ;4. av

Casing

From » to ub_
Slze 7. Material .
Waeight/Schedula -
G-ravelpack

From 24 to 3 3
Grout

From © to Ao

Bora Hole Size
TYPe (R AT ¢

Method, ppcn
v

Water Zones or Screened Intervnls

From o5~ to 23

Mash Size, /3 Dlam._2—
From to

Mesh Size Dilam.

Private Well:

Domaestic
Pt_:bllc Well:

Community

|27 7 W.,u\ﬁ;l BT

* Well Data *

Date Completed f—-/ y i 7;2

Yield 90 (GPM)

Stabllized Water Lavel :
Disinfectant Used ﬁéi “, , 2

Non C-ommunlty

W— /0

TaxMapiD M 5-6/ C

VDH Permit & 3¢/ -, —
D P b Ty ~00"75

VWCB ID
County

Total Depth of Well
Length of Test
Natural Flow (Rate)

AmountUsed = s— /o /¢
4 77

e -

From to Frorri tee . - -
Slze Material Slze Materin!

" Welght/Schedule Welght/Schedule
From to From to
From to . From to
Bora Hole Size Bora Hole Size
Type Type
Mathod Mathod
From to From to_ .
Mesh Size Dlam. Mash Slze 31 =~ -
From to ) . From to
Maesh Size Dlam., Maesh Sizs >

* Uga Data *
y Agdcxmuml industrial Me:a <y

20087



Dreillers Log ©
(Use additional sheets if necessary)

Depth Description of Formation or Sediment R

I certifly that the information - intained here is true and that this well was installed and con 1 in
accordance with the permit »nd further that the well complies with all applicable statr theal
regulations, ordinances and Iav-. '

Drilling
Contractor | AVQM Qrbf/w u);/,é Bne //
Address (/7207 7 0L gon £ (RO

2

Phone MR AT

Drillers S:gnature L,..l WM Date 5—- /9;-' ?9/

Representing
Virginia Comracmrs License Mumber /25 OO

20088



ennings Lahoratodes ¢
1118 CYPRESS AVENUE
JIRGINIA BEACH, VA 23451

FELEPHONE 804/425/1498
SACSIMILE B804/422/9176

Cerlificate of Analysis

T0

SAMPLE DESCRIPTION

ANALYTICAL CHEMISTS

Norman Construction DATE  10/13/94
5125 Witchduck Court, Suite 102

Virginia Beach, Va 23462 .

Drinking water ANAL-SIS NC 0943803

Sample received 10/3/94 @ 9:35 a.m.

Sample taken 10/3/94 @ 9:10 a.m.

Sample Marked: 1329 Murray Drive
(hesapeake, Va ‘

MS #61C Lot #10 or 32 HDID #234-94-0075

Total Coliform..........cc.n. # 1orsns e TRTATRITNE, ST ST g Bl 5. Ve Negative

"This sample is bacteriologically safe for human consumption.”

b//E;py: Chesapeake-Hedlth Dept

Chens! M) N~ % _/ oMo

20089



Prge 2.6 3

Health Department
Identification Number_=23M- 94 ~ 328

Schematic drawing of sewage disposal and/or water supply system and topographic features.

Show the lot lines of the building site, sketch of property showing any topographic features which may impact on the design of the
well or sewage disposal system, including existing and/or proposed structures and sewage disposal systems and wells within 200
feet. The schematic drawing of the well site or area and/or sewage disposal system shall show sewer lines, pretreatment unit,
pump station, conveyance system, and subsurface soil absorption system, reserve area, etc. When a nonpublic drinking water

supply is to be permitted, show all sources of pollution within 200 feet.
[0 The information required above has been drawn on the attached copy of the sketch submitted with the application.
Attach additional sheets as necessar,y,to\iilustrate the design.

kS

\ /44 \
@ By = Q. ¥ %O Drarsrre L,DT,;’&,‘_* 3—1‘1“{—5 / / 30 iaza MNAUR AT T Y £ s
o -.—w— k. ‘{ _= 3 30T T
@ MAxs Miapy DEPTH OF DQA_“\)Q_—.‘__:%R 5“ pT— ﬁ_ i “_‘i’. = - =

: S o L
@G EADE BoAzps ErounTerp A -—~_-_} W P :_f” :
i1 et - mg N
VD) Comply vy ' g N 43 ;
FH 3ozl PRATMIGE B = b
PLAN [} P TNAGE MAA’-‘}C)E‘}?{;‘\)— ¥ E l’l‘;—: , ';; LOT :1 \
Lrty 3o” iy 3 a i
2 LR TSI H /
5% of +tal DI'TCHLSD']AY DE FREAX Y Peaz ey : 5 o H]f!:’pi, .Sg; _"t _,‘D {\ {
@(L} 1'1; SiLore “N“Iltlll: Stoft f'.[ 4 ‘ L- ) “} ]
) BED2coms onLy, @i 3‘\&1”' iy wt .10 |
@ wezpuwe St Rt Tl e
WELL ’ i £ L%
25 FRom HousE Foummnyrn ' i NI N o
.So {— Topnd F U 3 t[ il .\\
forn SEfTzCTANYL o Rnr—'\p eNAmaE R : - ; f el E Yy
&) : i Y
@FIWL BRZABE pnyr . ;i e
Th R Compiereg [ wWaoons ot
SHCTED BEFoRE 7,4 ; iy %
AL 7”":"35.;:1?('& cAN Lok i
Lows Honse SO B0 9 RO Lot = i
@ v CXuers D, f:-;; MADE Y W
WELL PRIUER Wi, mdE y )
MUsT suamt+ A Gw x 5
TR S offTci | 'r 7o ] )
® one O Crass T cwe e o pe TOSTALED
FoR DRz mxTMme whTER MusT Be casip & <
P
Glnvzd 10 R0 R )
s i N G

f ' o e

Py o
@Pw mP CHAMBER To BE AR T BRSO DANEE R
10 ZECTToN 4 J3R . see PAGE 3,53,

@DA WATER SAMPLE Must BE TaEA) & TFSTED
BY Av APPRaved LAReRATOEY,

This sewage disposal system and/or water supply is to be constructed as specified by
the permit_x___or attached plans and specifications

This sewage disposal system and/or well construction permit is null and void if (a) conditions are changed from those shown on the
application (b) conditions are changed from those shown on the construction permit.

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local heaith
department or unless expressly authorized by the local health dept. Any part of any installation which has been covered prior to
approval shall be uncovered, if necessary, upon the direction of the Department.

Date: 2 /75 % |ssued by: ( L ZL 92%:7 This Construction
. Samtarian / Permit Valid until
Date: [l e A & 4 Reviewed by k‘/ / ﬁ A ~Q7’ L 4’= { 2 /:// Ao st o inoes 1G5 </
Superwsory Sanitarian 2 !
If FHA or VA financing
Reviewed by Date Date B
Daninnal Canitarian

Ciimanimnan: Omalbaviae
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PHONE NO. : 757 435 2665 Fa1

Commonweaith of Virginia

Uniform Water Well Completion Repart

owner_ok) Froehle e Tax Map 1D
Address 91| | Lnnasde, VDH Permit 23947 -2 287

NesnkoRa, W VWCE Parmnt
Phone ___ SU -4 2 VWCB 1D
Location __ | 225 murv'c}.&j e 423D County

" Well Data *

Ganeral [nformation i
Drilling Mathod __Mud Rotary Date Complated _7~] Ll-f Z 8 Total Depth of Wsll 33 i
Depth fo Bedrock ___ o 5 &1 . Yiaid =3 (GPM) Length of Test 1 Hour
Static Water Level l2 T Stabilized Water Lavel___1£AT . Natural Flow (Rata) No
Waell Disinfected (Y or N)__Y Disinifactant Used Chlorine Amount Usad 50/61
Casing
From / To LS From To From To
Slze 7. Material PYC Size Material Siza Matarlai
Waight/Schedula 200 ~ WaighUSchadule Waelght/Scheduls
Gravsl Pack
From 25 To 22 AT, From To From To
Grout v
From N To ____ o From To From To
Bare Hole Size 5 7/8 Bore Hole Size Borae Hola Siza
Type Benseal Type Type

Mathod f}Q“ A li Mathod Method

Watar Zonas_ or Se¢reaned [ntervals

Fram S To__3Z Fram To __ From To

Mesh Size _10th Diam __ 2" Mesh Size Diam Mesh Siza Diam

From To From To From To

Mesh Size Diam Mesgh Size Diam Mash Size Dlam ___
/ * Use Data *

Private Wall: Domaestic Agricultural Industrial Monitering

Public Wall: Communny Non Community

* Abandonment Information *

Bored or Dug Wails Walia other than Bored Walla

.Casing Remavaed, Y or N7; Casing ramaved, Y or N?

If Y, Depth to which casing was ramoved: Dapth to which casing was ramaved:

Oepth and Type of Fili: Applicable, depth{s), and typa of gravelsand (llI:
Source of Fill Source of gravel or sand:

Bentonite Pluga: From to From to Cemant:From ___to___ Fram ___ to__

Mathod of parmanently marking focation:

Y
Post-it*Faxtote 7671 [Doe/0/ & |48a> 5 [N

20091



FHUNE NU. S

(:)( *’-L‘)b £Zbbd

g

Description nf Formation or Sediment Remarks
0t 6% B N
K-8 Sén Q
o2t | C0k
A0,
2/ ~ 32 e
m,e,
AL e T
/ i
SIGNATORE @EAL%?_‘ 78

i

I certify that the information contained here i$ true and that this well was installed and constructed in
necordance with the permit and further that the well complics with all applicable state and lgcal

regulations, ordinances and laws,

Drilling

Contractor___ Chesapeake Well & Pump Service [nc.

Address P.0-Box 15280 /] . /7 / /7
Chesapeake, YA 2372§ L 7 /7

Phone 004-436-2605 [/

Drillers Signature

Representing Chesapefke Well & Pump $er'v1ce 1ng,

éé-_l Darte ZZ / eg

Virginta Conraciors License Number

030034

20092
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Certiticale of Analysis

(KN

SATYELY T g

Vel
/9%;1{/57?
- msS L/IC
Pl
L9

CHESAPEAKE WELL & PUMP SERVICE AT
ATTN: GIG1
P.O. BOX 15280

CHESAPEAKE, VA 23328-5280

AMNALYSIS KO

Water .

SampleReceived: 12/1/98 2:00 p.m.

SampleCollected: 12/1/98 9:00 a.m.

Samplc Location: 1325 Murray Dr., Chesapeake (234-97-5289)
Sample Marked: Tap

Collected By: Steve

TOTAMCOLIFORM ; o v cnaspmimwsuwdwes NEGATIVE

Based on Virginia State Requirements for Drinking Water
"Negative Coliform Bacteria" indicates that

"This waler sample is bacteriologically safe for human consumption.”

Method: SM 9222 B

[SLITRIRE |

ANALYTICAL CHEMISTS

12/3/98

98-6889

20093



Health Department S s g oL s
v Identification Number =~ .4

Schematic drawing of sewage disposal and/or water supply system and topographic features. SR P s

Show the lot lines of the building site, skeftch of property showing any topographic features which may impact on the design.of the
well or sewage disposal system, including existing and/or proposed structures and sewage disposal systems and wells within 200
feet. The schematic drawing of the well site or area and/or sewage disposal sygtem shall show. sewﬁer lines, pretreatment unit, .. ... =
pump station, conveyance system, and subsurface-soil.absorption system -resdrve area; etc. When a nonpublic drinking water ..— ...

supply is to be permitted, show all sources of pollution wf;h;n 200 feet. B j £ &
B ¥ =
(] The information required above has been drawn ;on the attached coby of the sketch stbmitted with the application. .
Attach addltlonal sheets as necessary to illustrate the desugn T gt TS G R kg
H GEy THYO TR b BMIMIOROBAN [ b S1pE
e o i s o I {
fie e PN . < 5 ‘ .__‘\_._- g 3
2K oo "DRawTELS Byt fposs mm il = 2 m
= o o e s W e s it
I I it !
e B o e o :"“ S o e R ‘,"—"L'S
LI A ,.n,-- AT !13- # Wy g'vr!' = Zons - i AN ,_‘_“_1"; AT S A e j;f(,!'lf’ ¥ )
i N . . i .
}( Cf' D5 1 8 ' P = e L g \ =%
LY g'\«,; PPN O3 ATN : ; | A LR
; THE WITHIN A OF SOMY | et Sl =i SR S o
ST # v | o
PEN AL GRALN BAUST B3 DG RTED AND ¥ i
PMVIEE OFFICY BREORE AT $en !
VY S g ) (’! ""_P | =
i ] s p I
_l U S ory S
e g e S e e e T i =
e s Bl
1 - Suqgel LE = Franch fraly i
ff_t;_?._. W = ? the Uy g
Lff"”{m-ﬁ-‘"'—‘m--uw~.}! 3 _“_N'_:; s i 7
: ; | ey !£ g '-"l g
3 Sy SRELE e Loy
3 ; i N % E
| & i 1 . ] :
Y ! o T z
W - T Bl
! ~i
{ 1 ! = / IE
é_ &% » :
W i % e A% !
} ; ¥ welf . ER.' 5
This sewage dlsposal system and/or water supply is to be constructed as spec Tfed by gt {
the permit__i_or attaphed plans and sreclflcahons i ; T W §
o | T
This sewage disposal system and/or well construction perm;t is null and void if (a) conditions are changed frnrﬁ 1hose shown on the i
application (b) conditions are changed from those shown on the construction permit. ] B ;
No part of any installation shall be covered or used until inspected, corrections made if necessary, and approveﬁ qu the local heal'[h ’ :
department or unless expressly authorized by the local health dept. Any part of any installation w,h|ch has been covered prior t0. __ i 1
approval shall be uncovered if necessary, upon the direction of the Departmenl B E 5 . i
/ 2 = /'.- o ) o
= S e ‘ = iy ,“ jﬁ "j/ ; 'f )f , 1{,— /,"‘ f,f’/ ;
Date:—2 " /= 7 2 |ssuedby: £--/h. 7 .o co e+ 7| This Construction
L Sanitarian.” vy 4 Permit Valid untll
Date: Reviewed by: e
Supervisory Sanitarian - :
If FHA or VA financing '
Reviewed by Date Date
A =5 3 Supervisory Sanitarian Regional Sanitarian

FILE COPY
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Commonwealth of Virginia

Uniform Water Well Completion Report

owner __ (G enl( ) Kd/l/‘TF £ * Tax Map ID

Address . O LE [ VDH Permit 234 940067
1313 MURR AN T . > VWCB Permit__

Phone SR — 7{£%] i W ; VWCB ID

Location “33t) - QkeeN HMEAN [al'd County

General Information

* Well Data *

Total Depth of Well &

" Drilling Method Date 'Compl'eted o
Depth to Bedrock Q Yield (GPM) Length of Test e f5—
Statlc Water Level __js— Stabilized Water Lavel /S“ Natural Flow (Rate) oo
Well Disinfected (Y or N) g#éﬁ Disinfectant Used Amount Used 777
Casing '
From A  w O From to - From 1o
Size _ Qb Materal _ V(L Size Material Size Material
Wexght/Schedule L}Q Waight/Schedule Weight/Schedula
Gravel Pa ) .
From éo o SO From to From to
Grout o .
From SO to From to From to
Bore Hole Size j‘fz Bore Hole Size Bore Hole Size
Type =USea L Type Type
Method /2y 42 Methed Method
Water Zones or Screened Intervals
From 2¢2 w §0O From to From to
Mesh Sizag@ Diam._/ %/ Mesh Skze Dlam. Mesh Size Dlam.
From From to From o
Mesh Size Diam. Mesh Siza Diam. Mesh Size Diam.
_ * Use Data *
2 / e
Private Well: Domaestic v Agricultural Industrial Monitoring
Public Weun. Community Non Community

20095



— e e b - B L e ¢ e emteee o S

Drillers Log *
(Use additional shests if necessary)
Depth Description of Formatlon or Sediment Remarks

QO

>
L=
Q
|
N

Um
=%
“QYC’

AR E

[WRN 1 0 R BT

.r
!

| certify that the informatlon contained hereis true and that this well was Installed and constructed in accordance withthe

that the well complles with all applicable state and local regulations, ordinances and laws.

/ VCTLNC/ ()lﬂ-ﬂ

Name

l ; £
Address 7? (1 nA At iae, }];? Cuut{ V24
[ U Dedflat  O=, 7.3 Yh 7. i
Phone YeFoqgry 2
Drillers Signature(f'é/ 5 ‘Qat Representing

Virginia Contractors License Number o 795 = O.L/F %n

20096



Commonwealth of Virginia
Uniform Water Well Completion Report

Owner /Qbmﬂ/ﬂ k/n,[fﬂ : -TaxMapiD A 1 A8

Address 43 /3 mﬂﬂm == 4 VDH Parmit

/’M 5 3 VWCB Permit
Phone VWCBID 234 -5 ¢/ 0957
Location County
* Well Data *
General Information '
* Drilling Method - Date Completed /2- 2 Z—f;/ Total Depth of Well o
Depth to Bedroc ZZ ‘ Yield 209 (GPM) Length of Test A Z <y
Statlc Water Level 25 Stabilized Water Lavel Natural Flow (Rate)
Well Disinfected (Y or N) ;£ Disinfectant Used AmountUsed Z 2,
Casing
From 7g to From to From to
Size _3+- Material fFvc Size Material Size Material
Weight /Schedule z Waeight/Schedule Weight/Scheduls
Gravel Pack
From R0 to &0 From to From to
Grout
From /¢ to O From to ‘ From 1o
Bore Hole Size_ 4~//+¢ Bore Hole Size . Baore Hole Size
Type __« Type Type
Methed P Methed Method

Water Zones or Sc:reened Imtervais

From S© o 77 From to From to
Mash Size g yrw Diam. /7y Mesh Size Diam. Mesh Size Diam.
From to From 10 From 1o
Mesh Size Diam. Mesh Size Diam. Mesh Slze Diam.

* Usa Data *
Private Well: Domestic k ' Agricultural Industrial Monitoring
Public Weu. Community Non Community

20097



AN E 'l"':;}\ 3
Brillers Log * A D
(Use additional sheets if necessary) i )
Depth Description of Formation or Sedirfent '~ @ o~ ™\ Remarks
by g ™ 2 i B
o A e 1T o
1S = Ny
O ; 0)1(}
(£0s 58y

89"

| certify that the information contained here Istrue and that this well was installed and constructed Inaccordance withthe pe
that the well compilas with all appilcable state and local regulations, ordinances and laws.

Name VIRGINIA WELLSERVICE

Address 114
————-.H-B'Eﬁeﬂ,—vn[mz

Phone Ho g - (YY1 Y P

Drillers SignaturM Dats 3 - %quj Reprasanting /4 M/

Virginia Contractors Ucensa Number £ 703 - 02/ Y3«

20098



1GINIA BEACH. VA 23451
LEPHOTMIE 80-1/125/1198
CSIMILE 804/422/9176

rtificale of Analysis

0

SAMPLE DESCRIPTION

12

<

ANALYTICAL CHEMISTS

Hr Kanter DATE  1/27/95
1346 Boxwocd Circle

Norfolk, Va 23518

Drinkin g water AMALYSIS 110 95-213
Sampl e received 1/24/95 @ 4:35 p.m.

Sample taken 1/24/95 @ 1:00 p.m.

Sample Marked: 1313 Murray Drive

(hesapeake, Va

MS #61A Lot #28 HDID #234-94-0067

Ptal. COLIFOR My & w & « wruveceins s« o & 5 5 5 5 » & avedeiege) & oIE & R Negative

" This water sample is bacteriologically safe for consumption."

py: Chesapeake Health Dept

(\1

20099
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AL . Ownear myamis smryxanges o losaeres s

Health Department
Identification Number_2 24 - ¢/~ ¢xite 3

Schematic drawing of sewage disposal and/or water supply system and topographic features.

Show the lot lines of the building site, sketch of property showing any topographic features which may impact on the design of the
well or sewage disposal system, including existing and/or proposed structures and sewage disposal systems and wells within 200

- feet. The schematic drawing of the well site or area and/or sewage disposal system shall show sewer lines, pretreatment unit,
pump station, conveyance system, and subsurface soil absorption system, reserve area, etc. When a nonpubhc drinking water
supply is to be penmtteﬂ\show alLsaucses of. po[utlon V(lth!ﬂ 200 feet.

Final grade mumit he cormpleted ¥
and insmspected beafore thism officoe
OmER dmsuacs an opmration permit .

]
T PP .

O The mfomats@red a?t;cla\;e has been drawn on the attached copy of the sketch submitted with the application.
Attach additional shegts as necessary to illustrate the design: SEAT © 1 M e
_E?_—-,:,’;'___' X _jead Crminifiela
Treanalh Y.amecti .
TIIITIDETERR . ormimsasie —
Grade Boards Reguixcd ' ‘:"_“‘“—'*:--}—:--; s ’;;_::z:-’:, T (R
¢ B> FIWiL Bedrcoms Oniy. ‘ ; e 'l
Comply with Soil Dcaimagss ' : 2 - ,;
Managmeant Plan. : ,5-————7 4 ‘”{.__ - :;

Keemrp wwre=X 1 _!5\} ' Exrom houwums
Ffovmdailion & :‘a[} rom mesyptiaia
tonlk & puampa ochasxoalbex .

One (1) Clamm IIX C well to be
Anmtalled for dAdrinlcing wmbtomoas . 5
Wel 1l xmuami: e aasesd and groutsd L
o 20D MO noiaatazs e %

L]
t
t
3

Alatid

)

i
I
¥
1
|
|

557,

Well Drialles muastc maboit o SwWa
e Ehidim oELCSice .

s
o e

== Fomn ¢ ARy 2

Pump Chaxaboi o e Sdnmbal led i
agceordancas o wmeckion 4.233.
Bees Page 2 ouE - . L

S R

water smasmplce Lialeeen and bBersatoemd i
by an approved laboratosy - 3 i

,
T e A A A A oS N G AR
- L

My BT vl

This sewage disposal system and/or water supply is to be constructed as specified by
the permit__x_or attached plans and specifications___x<_.

This sewage disposal system and/or well construction permit is null and void if (a) conditions are changed from those shown on the
application (b) conditions are changed from those shown on the construction permit.

No part of any installation shall be covered or used until inspected, corrections made if necessary, and approved, by the local health
department or unless expressly authorized by the local health depl. Any part of any installation which has been covered prior to

approval shall be uncovered, if necessary, upon the direction of the Depanment R e SUT AT et BFLL
_ | 5
Date: ?f’g‘?/ 7Y Issued by ‘ /7? deti% This Construction
‘ Permit Valid until
date: 7= L F¥ Reviewed by Magen jiG
If FHA or VA financing
Reviewed by Date Date

Quinanrionns Qanitarion Raninnal Qanitarian
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APPENDIX B

URS Boring Logs and Well Construction Diagrams
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BORING LOG

1 of 2

Project No.: 49498-001

Project: Chesapeake Golf Course
Location: Chesapeake, Virginia Boring No.: B-1
Observer: M.R. Date of Boring: 7/24 /01

Type of Boring:

4—in Mud Rotary

Elevation {ground): 9.90

Drilling Contractor:

Fishburne Drilling Inc.

File Name: logl.dwg

Depth Stratum Depth of | Sample Blows* Sample
&, Description Sample Description
9 (2.5Y,3/3) wit
- 5 Top soil, dark olive brown (2.3Y, with
1 Fine SANDY SILT 0-2 yellowish brown mottles (10YR,5/6) Fine
E CLAY SANDY SILTY CLAY, dry.
3
— 2-4 7-7-7-7 Black—gray (10YR,3/2) Fine SANDY SILT,
4 moist.
5 Fine SANDY Dark grayish brown (10YR,3/2) Fine SANDY
- SILT 4—-6 7-8-11-11 SILT, moist.
6 V 5" Increasing sand, becoming Medium SAND.
- — 5.5 Becoming olive brown (2.5Y,4/3).
7 i 6' Becoming gray, wet.
i3 - T Olive gray (5Y,5/2), Medium SAND, wet.
8 A TO=M=I=13 | 58 Gray (BY5/1); Pive: BAND; wet.
9 Medium to Fine
s SAND B Gray (2.5Y,5/0), Fine SAND, wet.
10
"
12 10-13
13
1_4 Same as above.
e 13—-15
15 L
16
17 15-18
18
19 18.75' Dark gray (5Y,4/1), Medium SAND
= 18-20 5—6-10—-11 with some pebbles (quartz, rounded), wet.
20
21
2—2 20-22 Shelby tube
25 22-23
24 Gray (5Y,6/1) Medium—Fine SAND with
e 23—-25 1-1-2-3 some shell fragments and black heavy
25 minerals, wet.

GROUNDWATER DATA: Groundwater encountered at ~ 6.0 ft bgs.

Water Level is _____ ft. below ground surface 24 hours after completion

* No. of Blows 140-Lb. Hammer, 30—in fall, required to drive 2—in 0.0., 1.375 |.D. sampler 6 inches.

Note: Survey data provided by Hossell & Folks, P.C.

URS

- - 20102




BORING LOG

2 of 2
Project: Chesapeake Golf Course Project No.: 49498-001
Location: Chesapeake, Virginia Boring No.: B—1
Observer: M.R. Date of Boring: 7/24/01

Type of Boring:

4—in Mud Rotary

Elevation {ground): g.g¢'

Drilling Contractor;

Fishburne Drilling Inc,

File Name: log2.DWG

Depth Stratum Depth of | Sample Blows* Sample
ft. Description Sample Description
25
26 25-28
27
28 Olive—gray (5Y,5/2), Medium—Coarse SAND.
om 28-30 | 12-17-25-29 | 28.5' Light gray (5Y,6/1), Medium—Coarse
i SAND, with some fines (coarse grains—pink,
30 Medium to Coarse green, black), wet.
= SAND
31
3:2 S0—33
33
o Very dark gray (5Y,3/1), Medi SAND with
- —_ P - e f 7 eamum Wi
35 S 10-12-15-16 some SILT, wet,
36 Medium SAND
= with SILT
37 35-38
38
39 Olive gray (5Y,4/2) Fine—Medium SAND with
4_0 38-40 3-5-6-6 shell fragments (tan,pink), wet.
41 Fine to Medium
- SAND
42 40-43
43
LT Olive gray (5Y,4/2) Fine SILTY SAND to
- y 43—-45 4—4—6—6 Fine SANDY SILT, with some shell
45 ';IESDSILTY fragments, wet.
= Fine
47 SANDY SILT | 45-48
48
49 Fine SANDY . . .
. Olive gray {5Y,4/2) Fine SANDY SILT with
5—0 SILT with CLAY 48-50 2-2-2-3 solmegCLKY(. wet./) b

GROUNDWATER DATA: Groundwater Encountered at ~ 6.0 ft.

Water Level is ______ ft. below ground surface 24 hours after completion.

* No. of Blows 140—Lb. Hammer, 30~in fall, required to drive 2—in 0.D., 1.375 I.D. sampler 6 inches.

Note: Survey data provided by Hassell & Folks, P.C.

URS
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BORING LOG

Project No.: 49498-001

Project: Chesapeake Golf Course
Location: Chesapeake, Virginia Boring No.: B-1A
Observer: M.R. Date of Boring: 7/24 /01
Type of Boring: 4 1/4—in HSA Elevation (ground):
Drilling Contractor: Fishburne Drilling Inc. File Name: log3.0WG
Depth Stratum Depth of | Sample Blows* Sample

ft. Description Sample Description

0

1

2

3

4

5

6

7

8

9

10

1

12

13

14

15

16

17

18

19

A Dark gray (5Y,4/1),

21 20-22 Medium—Coarse SAND, with

- pebbles.

22

23

24

2_5 Boring Terminated © 25.0 FT.
GROUNDWATER DATA: Groundwater Encountered at ~
Water Level is _____ fi. below ground surface 24 hours after completion.

* No. of Blows 140-Lb. Hammer, 30—in fall, required to drive 2—in 0.D., 1.375 I.D., sampler 6 inches.

Note: Survey data provided by Hassell & Folks, P.C.

URS
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BORING LOG

Project: Chesapeake Golf Course Project No.: 49498-001
Location: Chesapeake, Virginia Boring No.: B-2
Observer: M.R. Date of Boring: 7/25/01

Type of Boring:

4—in Mud Rotary

Elevation (ground):

Drilling Contractor:

Fishburne Drilling Inc.

File Name: logtl.DWG

Depth Stratum Depth of | Sample Blows* Sample
ft. Description Sample Description
9 Fine SANDY Top soil, Olive brown (2.5Y,4/3), Fine
1 CLAYEY Stiff 0—2 0 344 SANDY CLAYEY SILT, dry, grading to stiff
e SILT SILTY CLAY SILTY CLAY with light olive brown mottles
2 (2.5Y, 5/6), moist.
3 Fine SANDY Dark gray (5Y,4/1) Fine SANDY CLAY with
- CLAY Fine 9_4 ool brownish yellow mottles (10YR,6/8) grading
4 SILTY SAND to gray (2.5Y,6/1) fine SILTY SAND with
_ brownish yellow mottles (10YR,6/8), moist
5 Fine SANDY CLAY z Mottled yellowish brown (10YR,5/8) and
s = 4—-6 3-4—6-10 gray (5Y,6/1) Fine SANDY 4.6.
6 . CLAY wet Alternating brown Medium to
= Medium to Coarse Cootes SAND. wet.
7 SAND
. b s R o 5 om Yellow—brown (10YR 5/6) Medium—Coarse
= —o=lo— SAND.
8 . -
_ Fine to Medium SAND 6.9'—Gray, light brown and tan (2.5Y,5/0)
g (7.5Y, 6/3) Fine—Medium SAND, wet.
10 8-10 llesan Olive gray (5Y, 5/2), Fine SAND, wet.
11 -
s ne
0-13
12 SAND ]
13
14
— 13—15 8-9-9-11 Same as above, wet.
15
16
17 15-18
i8
19
— 18—-20 Shelby tube
20
21
22 20-23
23
24 Medium Dark gray (5Y,4/1)
= SAND 23-25 | 6=7=9-16 | pedium SAND, wef.
25 Boring Terminated © 25 FT.

GROUNDWATER DATA: Groundwater Encountered at ~ 5.0 ft.

Water Level is ____ ft. below ground surface 24 hours after completion.

* No. of Blows 140~Lb. Hommer, 30-in fall, required to drive 2—in 0.D., 1.375 L.D. sampler 6 inches.

Note: Survey dala provided by Hassell & Folks, P.C.

URS
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BORING LOG

Project: Chesapeake Golf Course Project No.: 494388-001
Location: Chesapeake, Virginia Boring No.: B-3
Observer: M.R. Date of Boring: 7/24 /01
Type of Boring: 4 1/4 in—HSA Elevation (ground): 9.71

Drilling Contractor:

Fishburne Drilling Inc.

File Name: 10g5.DWG

Depth Stratum Depth of | Sample Blows* Sample
ft. Description Sample Description
0
— Very dark grayish brown (10YR,3/2)
1 SILT 0-2 2-3-3-3 SILT with some CLAY, gray (10YR,6/1) and
N with yellowish brown (10YR,5/6) mottles, moist.
2 CLAY
3 s :
e _ =, Mottles becoming more brownish yellow
3 4 #B-Bra (10YR,6/6), moist.
g CLAY 5.5 Very dark brown (7.5YR, 2.5/2) SILTY
= with 4—6 2-3-3-3 CLAY with light Olive brown Mottles (2.5YR,
6 SILT 5/6), moist.
- = Gray (7.5YR,6/0), Medium SAND with
¥ Medium SAND X< pebbles.
: 6-8 6-11-10-1 6.8" Light yellow—brown (10YR,6/4) Fine
8 Fine SAND SAND, wet.
9 Gray (5Y,5/1), Medium SAND with angular
1‘6 8-10 3—4—4-5 to subangular grains, wet.
1_1 Medium
- SAND
12 10-13
13
14 Gray (5Y,5/1), Fine to Medium SAND, wet.
. = 5—-8-10-10
15 13-15
= Fine
16 to
17 Medium 15-18
- SAND
18
19
i 18-20
20 Shelby tube
2 Dark gray (2.5Y,4/1), Medium SAND with
=) - 4—5-5—4 some shell fragments, wet.
22 Medium Sl
. SAND
23
Y 22-25 5-6-7-7
2_4 Becoming more gray (5Y,4/1), wet.
25 Boring Terminated ©@ 25.0 FT.

GROUNDWATER DATA: Groundwater Encountered at ~ 6.8 ft.

Water Level is ____ ft. below ground surface 24 hours after completion.

* No. of Blows 140—-Lb. Hammer, 30—in fall, required to drive 2—in 0.D., 1.375 I.D. sampler 6 inches.

Note: Survey data provided by Hassell & Folks, P.C.
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BORING LOG

Project: Chesapeake Golf Course Project No.: 49498—-001
Location: Chesapeake, Virginia Boring No.: B—4
Observer: M.R. Date of Boring: 7/25/01

Type of Boring:

4 1/4 in Mud Rotary

Elevation (ground): 11.13

Drilling Contractor:

Fishburne Drilling Inc.

File Name: log8.DWG

Depth Stratum Depth of | Sample Blows* Sample
t. Description Sample Description
0 . Black (5Y,2.5/1), Fine, SILTY, CLAYEY,
_ Fine SILTY CLAYEY SAND SAND, moist.
1 0-2 2_9_9_3% 1.5' Very dark grayish brown (2.5Y,3/2)
= Fine SAND Fine SAND, moist 1.75" Grading to dark
2 olive gray (5Y,3/2), moist.
5 Fine SANDY CLAY Dark grayish brown (2.5Y,3/2), Fine SANDY
@ ‘ 3 s g g CLAY, moist.
4 Fine SILTY CLAYEY _— 2.5'—Grading to olive brown (2.5Y,4/3),
" SAND ks Fine—Medium SAND with some SILT, Dark
5 Bine o Wedtm grayish brown (2.5Y,3/2) CLAY,wet.
= SAND 4—6 1-5-8-10 Olive brown (2.5Y,4/4), Fine—medium SAND,
6 saturated
> 4.5'—Gray (5Y,6/1) Fine—Mediurn SAND with
7 some pebbles, wet.
- Fine SAND
8 6-8 7-8-9-10 Gray (5Y,5/1), Fine SAND, wet.
)
1"(') 8-10 3—-7—10—-11 Same as above, wet.
1
12 10-13
13
14
= 13-15 4-9-3-3 Same as above, wet.
15
16
17 15-18
18
19 Grading to dark olive gray (5Y,4/1) with
2"0 18—-20 4-4-3-4 black mineral grains, wet,
21
29 20-23
23
24 Vediarn BLAYEY 24.5-Gray (5Y,5/1), Mediur SAND with
- SAND 23-25 black mineral grains and thin CLAYEY
25 Boring Terminated 25.0 FT. lenses, wet.

GROUNDWATER DATA: Groundwater Encountered at ~ 2.5 ft.

Water Level is

ft. below ground surface 24 hours after completion.

* No. of Blows 140—Lb. Hammer, 30—in fall, required to drive 2—in 0.D., 1.375 L.D. sampler 6 inches.

Note: Survey data provided by Hassell & Folks, P.C.

URS
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BORING LOG

Project: Chesapeake Golf Course Project No.: 49498-001
Location: Chesapeake, Virginia Boring No.: B—5
Observer; M.R. Date of Boring: 7/25/01
Type of Boring: 4 1/4 in HSA Elevation (ground): 10.53'

Drilling Contractor:

Fishburne Drilling Inc.

File Name: log7.DWG

Depth Stratum Depth of | Sample Blows* Sample
ft. Description UM Description
0 Dark olive brown (2.5Y,3/3), CLAYEY SILT
5 CLAYEY SANDY SILT s with some SAND.
N 2-3-5-5 0.9" Mottled (yellow, brown) (10YR, 5/6),
5 SILTY CLAY dark gray (5Y.3/1) SILTY CLAY, moist.
3 Black (5Y, 2.5/2) SILTY CLAY, moist.
o . . 2—4 6~5-10—0 2.2'-Light vellowish brown and gray
4 Medium to Fine (2.5Y,6/3) (5Y.6/2) Medium~Fine SAND,
s SAND — moist.
5 . 4.0" Grading to pale yellow (2.5Y,7/3),
= 4-6 5-5-7-10 moist.
6 SILTY CLAY 4.2" Black (2.5Y,2.5/1) SILTY CLAY, moist.
= : 4.3" Light olive brown (2.5Y,5/4), dark gray
2 Fine SAND (5Y,4/1) Fine SAND, saturated.
; 6—8 BFaT=R 6.0—Grading to gray (5Y,5/1), wet.
B Medium SAND 6.5 —Gray (5Y,5/1), Medium SAND,wet.
8 Dark greenish (5GY,4/1), Fine—Medium
= a-10 2—-6-7-6 SAND, wet.
10
1 Fine to Medium
- SAND
12 10-13
13
1—4. Same as above, wet.
is 13-15 5—4—5-6
16
17 15-18
18
1_9 Grading dark gray (2.5Y,4/1), Fine—Medium
% ¥ 5—d—G—1 SAND, wet.
20 16~2h 19’ Wood fragments
21
59 20-23
23
- Medium SAND Dark gray (5Y,4/1), Medium SAND,
24 saturated 23.5" Grading to SANDY SILT with
o CLAYEY SANDY SILT 23-25 I=f—2~2 CLAY to SILTY CLAY and soft CLAY, wet.
25 S“—TY CI—AY Boring Terminoted @ 25.0 FT.

GROUNDWATER DATA: Groundwater Encountered at ~ 4.0 ft.

Water Level is ___._ ft. below ground surface 24 hours after completion.

* No. of Blows 140~Lb, Hammer, 30~in foll, required to drive 2—in 0.D., 1.375 I.D. sampler & inches.

Note: Survey data provided by Hassell & Folks, P.C.
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MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW=1 JOB NO.:49498—-001DATE: 7—24—01

PRQOJECT: Chesapeake Golf Course
SITE LOCATION: Chesapeake, Virginia GEOLOGIST: M.R,

DRILLING CONTRACTOR: Fishburne Drilling In¢

GENERALIZED STRATIGRAPHY ELEVATIONS: GROUND SURFACE:9.90
= TOP OF CASING: 13.16

lol@®INITODIO]lI P+l WINI =|O

i
(=]

TOP OF BENTONITE SEAL: DEPTH (FEET)I
-

SRR SRR SRR e
AN SN o

TOP OF SAND PACK: DEPTH (FEET)_13

/

- _a— TOP OF SCREEN: DEPTH (FEET)15.00
SLOT SiZE: _0.01

DEPTH (FEET) 25

< H!IIJIlIIIHIIIIIIIIHIIIIIIIIH.I'IIIIII!I'IIIIlIIIlI'!I!IIl[I[II

BOTTOM OF BORING: DEPTH (FEET)25

/ BOTTOM OF SCREEN:
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MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW—=2 JOB NO.:48438-001DATE: 7—24—01
PROJECT: Chesapeake Golf Course m
SITE LOCATION: Chesapeake,Virginia _ GEOLOGIST: M.R

DRILLING CONTRACTOR: Fishburne Drilling Inc

GENERALIZED STRATIGRAPHY ELEVATIONS: GROUND SURFACE: 9.86
TOP OF CASING: 13.11

XN

2 PRPLPE L4
ey
tyr )

loglow]l@|I N || AP WIN] 2O

—_

/TOP OF BENTONITE SEAL: DEPTH (FEET)11

TOP OF SAND PACK: DEPTH (FEET)13____

Pt

- TOP OF SCREEN: DEPTH (FEET)15
14 *7 slot size: o.01

OSN3

BOTTOM OF BORING: DEPTH (FEET).25. .

. /BOTTOM OF SCREEN: DEPTH (FEET) 25

20110




MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW=3 JOB NO.:49498-001DATE: 7=25-01

PROJECT: Chesapeake Golf Course

SITE LOCATION: Chesapeake, Virginia CEOLOGIST: M.R. /B.F. m

DRILLING CONTRACTOR: Eishburne Drilling Ine.

GENERALIZED STRATIGRAPHY

clowlmINlOOlOl Al WIN] =]O

=] 7
—

—_
N

1

- =d | m=h
oluo!l xlg

~l

—_
o]

N, —
|O}‘-D

5

N
N

N
w

N
~

N
[6)]

hd

NN SRS RANIARN

ELEVATIONS: GROUND SURFACE:9.71
TOP OF CASING: 12.75

/TOF’ OF BENTONITE SEAL: DEPTH (FEET) 11

,: TOP OF SAND PACK: DEPTH (FEET) 13

TOP OF SCREEN: DEPTH (FEET)1S
~ 50T SIzZE: 0.01

/BOTTOM OF SCREEN: DEPTH (FEET)-25 __ _
/BOTTOM OF BORING: DEPTH (FEET).25
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MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW=4 JOB NO.:49498—001DATE: 7—25—01

PROJECT: Chesapeake Golf Course
SITE LOCATION: Chesapeake.Virginia __ GEOLOGIST: _M.R.

DRILLING CONTRACTOR: Fishburne Drilling Inc

GENERALIZED STRATIGRAPHY ELEVATIONS: GROUND SURFACE:11.13
TOP OF CASING: 14.10

4.

ot
ot |
" x
-

4,44

T
a

NSO XN XN X Mg

lolINITOl O] A WIN| =|O

o

/TOP OF BENTONITE SEAL: DEPTH (FEET)11

iy |

TOP OF SAND PACK: DEPTH (FEET) 13

N

/‘,—"

e JOUP QF SCREEN: DEFTH (FEET} IS
SLOT SIZE: 0.01

P —"
o

w

|

D

~

(0]

(<o)

DEPTH (FEET)25____

BOTTOM OF BORING: DEPTH (FEET) 25

/BOTTOM OF SCREEN:
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MONITORING WELL CONSTRUCTION LOG

MONITORING WELL: MW=5 _JOB NO.:49498-001DATE: 7=25—01
PROJECT: Chesapeake Golf Course m
SITE LOCATION: Chesapeake,Virginia GEOLOGIST: _M.R.

DRILLING CONTRACTOR: Eishburne Drilling Inc

GENERALIZED STRATIGRAPHY ELEVATIONS: GROUND SURFACE:10.53
- TOP OF CASING: 13.23

o
—q
a9

lolINTIOOIO]l Rl L]IN]I =|O

(®)

/TOP OF BENTONITE SEAL: DEPTH (FEET)11

=21

N

RSOSSNSO s

TOP OF SAND PACK: DEPTH (FEET) 13
/

NNV ANV

-
w

_o— TOP OF SCREEN: DEPTH (FEET)1S
SLOT SIZE: _0.01

—_—
~

=t
(8]

|

i
<N

~

—
I oo

(224 B
o !

i BIR N

<IIIII]IIIHIIEII'IHIIIIIIIIllilIll]l{l‘LUll-U_lllJ_LLULLI_I_HIIIII

N
N

BOTTOM OF BORING: DEPTH (FEET).25 .

/BOTTOM OF SCREEN: DEPTH (FEET). 25 .

N
w
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APPENDIX C

Aquifer Test Data
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WELL TEST ANALYSIS
Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mwO02fth.aqgt
Date: 09/07/01 Time: 12:40:19
PROJECT INFORMATION
Test Well: Falling Head
AQUIFER DATA
Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW2)
Initial Displacement: 1.706 ft Casing Radius: 0.08333 ft
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft
Screen Length: 10. ft Total Well Penetration Depth: 17. ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.0008455 cm/sec y0 =0.3348 ft
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In-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Troll

: 50

P:\Dominion Chesapeake GC\Hydro Study\03- Slug Test\Mw2nefh.bin

08/10/01 14:27
3.68
00012080
6.24
SP4000

MW2NE
08/01/01 16:09
08/01/01 16:13
08/01/01 16:34
08/02/01 12:16

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples: 113

TOTAL DATA SAMPLES

Channel number [1]

Measurement type:

Channel name:

Channel number [2]

Measurement type:

Channel name:
Sensor Range:

08/01/01 16:13:53
08/01/01 16:13:53
08/01/01 16:13:53
08/01/01 16:13:53
08/01/01 16:13:54
08/01/01 16:13:54
08/01/701 16:13:54
08/01/01 16:13:55
08/01/01 16:13:55
08/01/01 16:13:55
08/01/01 16:13:56
08/01/01 16:13:56
08/01/01 16:13:56
08/01/01 16:13:56
08/01/01 16:13:57
08/01/01 16:13:57
08/01/01 16:13:57
08/01/01 16:13:58
08/01/01 16:13:58
08/01/01 16:13:58
08/01/01 16:13:59
08/01/01 16:13:59
08/01/01 16:13:59
08/01/01 16:14:00
08/01/01 16:14:00
08/01/01 16:14:00
08/01/01 16:14:01
08/01/01 16:14:01
08/01/01 16:14:02
08/01/01 16:14:03
08/01/01 16:14:03
08/01/01 16:14:04
08/01/01 16:14:04

113

Temperature
OnBoard Temp

Pressure
OnBoard Pressure
15 PSI.

Chan|[
ET (min) Celsi

{0 Ji{ e Y oo I o S o [ s Y 2o B o B e Y o 5 o R B s o Y s H s B oo T o S B o e o Y o A, 5 A e Y i o B o Y o o Y e o)
o
o]
o
o

fh

716
53
:18
:45

1]
us

5.0000 Minutes.
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08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

16:14:
1614z
16:14:
16:14:

16:14

16:14:
16214z
1l6:14:
16214
l6eld:
16:14:
16:14:
16:14:
16:14;
LGz lds
1614
16:14:
16:14:
16:14:
16:14:
16:14:
16:14:
16:14:
IB6:Ta:
le:14:
1614
16:14:
Lol
16;:14:
16:14:
16:15:
16:1.5%
LG L5
16515
16:15:
16154
1631 Be
L6152
16:15:
16:15:
160 T
16:16:
16:16:
16:16:
16:16:

l6:16

16516:
1617
1&s17:
163172
16:17:
16:17:
16:18%
16:18:
16318:
165183
16%19:
16519:
16:19:
16:20:
1620
16:20:
16521
165213
16:22:
e 22%
16:23:
16123
16:24:
16 e85

[

HFOOVWOON-N-JoauUuUuad b WWWWWNNNNNODNNNNEREREFPRRPRRPRREREEREEPRROOOOODO0OO0O0O0CO000000000C0O000CO0COOO0OOCO

.2102
2227
.2358
.2498
.2647
.2803
2970
.3147
«3333
- 3932
.3742
.3963
.4198
.4447

4697

.4963
.5247
.5547
.5863
.6213
.6580
.6963
.7380
JT813
.8280
.8763
.9280
.9830
.0413
.1030
.1680
.2380
. 3113
.3897
.4730
.5613
.6547
« 1230
.8580
.9680
.0847
.2097
.3413
.4813
. 6297
.7863
+ 9530
. 1297
« Y163
.5147
L7247
. 9463
.1813
.4297
.6930
. 8330
.2697
.5830
.9147
.2663
. 6397
.0347
.4530
.8963
.3663
.8647
.3913
.9497
.5413
.1680

OO OMNMOODDODOOOOOOOOCCOMOECOMOD OO OO OO0 Do e 000 00000 000 CO0OCO o0 0OCa oo o 0o ao®

.882
.870
.862
.855
.850
.843
.837
.831
.824
.816
.813
.807
« 198
.798
.789
.784
.781
.174
.774
767
762

759

- 5B

753

L1471
.743
.741
.742
w130
1
ol

727

.728
.724
.720
77
.714
.708
.705
.703
.701
. 697
.623
.690
.706
.683
.680
.680
.685
.685
.681
+BTT
.672
.670
.668
. 666
.666
.665
.666
.665
.666
.667
.666
.669
.666
.663
.661
«662
.660
.659
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08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

16:25:42
16: 26325
16:27:09
162757
16:28:47
16x29:2 40
16:30:36
16:31:36
16:32:39
16:33:46

11.8313
12.5347
13.2797
14.0697
14.9063
15 7813
16,7297
17.7230
18 63
19.8913

8.659
8.659
8.662
8.660
8.660
8.660
8.660
8.660
8.662
8.660
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0
0.005
0.01
0.015
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
0.1058
0.112
0.1185
0.1255
0.1328
0.1407
0.149
0.1578
0.1672
0.177
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803
0.297
0.3147
0.3333
0.35632
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963

10.366
9.413
9.082
9.377

9.76
9.912
9.826
9.627
9.526
9.547
9.608
9.615
9.309
8.704
8.692

8.77
8.945

9.02

8.99
8.938
8.924
8.932
8.939
8.929
8.922
8.919
8.918

8.91
8.906
8.901
8.894
8.886
8.882
8.882

8.87
8.862
8.855

8.85
8.843
8.837
8.831
8.824
8.816
8.813
8.807
8.798
8.798
8.789
8.784
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0.5247
0.6547
0.5863
0.6213
0.658
0.6963
0.738
0.7813
0.828
0.8763
0.928
0.983
1.0413
1.103
1.168
1.238
1.3113
1.3897
1.473
1.5613
1.6547
1.753
1.858
1.968
2.0847
2.2097
2.3413
2.4813
2.6297
2.7863
2.953
3.1297
3.3163
3.5147
3.7247
3.9463
41813
4.4297
4.693
4.973
5.2697
5.583
5.9147
6.2663
6.6397
7.0347
7.453
7.8963
8.3663

8.781
8.774
8.774
8.767
8.762
8.759
8.756
8.753
8.747
8.743
8.741
8.742
8.739
8.735
8.731
8.727
8.728
8.724

8.72
8.717
8.714
8.708
8.705
8.703
8.701
8.697
8.693

8.69
8.706
8.683

8.68

8.68
8.685
8.685
8.681
8.677
8.672

8.67
8.668
8.666
8.666
8.665
8.666
8.665
8.666
8.667
8.666
8.669
8.666
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8.8647
9.3913
9.9497
10.5413
11.168
11.8313
12.5347
13.2797
14.0697
14.9063
16.7913
16.7297
17.723
18.7763
19.8913

8.663
8.661
8.662
8.66
8.659
8.659
8.659
8.662
8.66
8.66
8.66
8.66
8.66
8.662
8.66
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WELL TEST ANALYSIS
Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw04rs.aqt
Date: 09/07/01 Time: 12:30:21
PROJECT INFORMATION
Test Well: Rising Head
e e—
AQUIFER DATA
Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW4)
Initial Displacement: 2.0865 ft Casing Radius: 0.08333 ft
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft
Screen Length: 10. ft Total Well Penetration Depth: 17. ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.002639 cm/sec y0 =0.7981 ft
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In=Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Troll

08/10/01 14:486
P:\Dominion Chesape
3.68

t.25

ake GC\Hydro Study\03- Slug Test\Mwdswrh.bin

00012080
6.24
SP4000

MW4SWrh
08/01/01 17 E18: 1.5
08/01/01 1733214
08/01/01 17:39:24
08/02/01 1218515

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples: 92

TOTAL DATA SAMPLES

Channel number [1]

Measurement type:

Channel name:

Channel number [2]

Measurement type:

Channel name:
Sensor Range:

08/01/01 17:33:14
08/01/01 17:33:14
08/01/01 17:33:14
08/01/01 17:33:14
08/01/0% 171333715
08/01/01 17:33:15
08/01/01 17:33:15
08/01/01 17:33:16
08/01/01 17:33:16
08/01/01 17:33:16
08/01/01 17:33:17
08/01/01 17:33:17
08/01/01 17:33:17
08/01/01 17:33:17
08/01/01 17:33:18
0870101 17:33:18
08/01/01 17:33:18
08/01/01 17:33:19
08/01/01 17:33:19
08/01/01 17:33:19
08/01/01 17:33:20
08/01/01 17:33:20
08/01/01 17:33:20
08701/01 17:33:21
08/01/01 17:33:21
08/01./01, 17:33:21
0870 iel. 17433422
08 /00401 17433222
08/01/01 17:33:23
08/01/01 17:33:24
08/00/01, 17:33:24
08/01/01 17:33:25
08/01/01 17:33:25

92

Temperature
OnBoard Temp

Pressure
OnBoard Pressure
15 PSI.

1.0000 Minutes.

Chan[1]

ET (min) Celsius
0.0000 15.41
0.0050 15.41
0.0100 15.42
0.0150 15.42
0.0200 15.42
0.0250 15.43
0.0300 15.43
00350 15.43
0.0400 15.:44
0.0450 15.44
0.0500 15.44
0.0550 15.44
0.0600 15 .45
0.0650 15 45
0.0700 15.:45
0.0750 15.45
0.0800 15.45
0.0850 15 .46
0.0900 15.46
0.0950 1546
0.1000 15.46
0.1058 15.46
0.1120 15.47
013185 15.47
0.1255 15.47%
0.1328 1547
0.1407 15.47
0.1490 15.48
0.1578 15.48
0.1672 15.48
0.1770 15.:50
0.1875 15.50
0.1985 15.50

Chan([2]

PSI

OO OMOOOODVMOOOMOODODOCODONDLDODDOODDNNIIIID

.587
.610
.634
.656
.678
699
i
.738
19T
.776
« 796
.815
833
.851
.870
897
.917
937
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UB/uUL/UL
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

O T

e e an be se w

.2102
. 2257
.2358
.2498
.2647
.2803
2970
.3147
- 3333
. 3532
.3742
-3963
.4198
L4447
.4697
.4963
.5247
.5547
.5863
.6213
.6580
.6963
. 7380
.7813
.8280
.8763
.9280
.9830
.0413
.1030
.1680
.2380
3113
-3897
.4730
5613
.6547
- 7530
.8580
.9680
.0847
2097
.3413
.4813
.6297
.7863
- 9530
1297
+3L63
.5147
L7247
.9463
.1813
.4297
.6930
. 9730
.2697
.5830
5.9147

MO &S 8EBWWWWWRNNDNRNNNNNNDNNNP R PRPRPFRERPRPRPPRPRPRPRPRPOOOCOOOODO0OD00000000000000CO0OODOOCO

LWUWWOWWYWOWOVWWULUOUYLWOYWOUUOUVWOWUWYLWOLOLOWOUOLVVLVOWLOLWOWLOLWVOWOLOWWOWWOWWWOWWOWWOWWWWWOWWWWWOWWWWWILOWWKoDo D

«9586
.976
~993
.009
.026
.041
.056
.069
.082
.093
.104
.114
«123
.130
.136
.143
.149
=153
.158
.161
.166
.168
Ralg 3
il 13
S5
176
.178
14779
.180
#1881
2 BE
.182
<182
.183
.184
.184
.184
.184
.185
.185
«185
.184
.185
.185
.185
.185
.184
.184
.184
.185
.185
185
.185
.184
.184
.185
183
.185
.185
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0.005
0.01
0.015
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
0.1058
0.112
0.1185
0.1255
0.1328
0.1407
0.149
0.1578
0.1672
0.177
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803
0.297
0.3147
0.3333
0.3532
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963

8.312
7.945
7.478
7.669

712
7.492
8.109
8.409
8.331
8.371
8.426

8.46
8.502
8.533
8.568
8.587

8.61
8.634
8.656
8.678
8.699
8.719
8.738
8.757
8.776
8.796
8.815
8.833
8.851

8.87
8.897
8.917
8.937
8.956
8.976
8.993
9.009
9.026
9.041
9.056
9.069
9.082
9.093
9.104
9.114
9.123

9.13
9.136
9.143
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0.5247
0.5547
0.5863
0.6213
0.658
0.6963
0.738
0.7813
0.828
0.8763
0.928
0.983
1.0413
1.103
1.168
1.238
1.3113
1.3897
1.473
1.5613
1.6547
1.753
1.858
1.968
2.0847
2.2097
2.3413
2.4813
2.6297
2.7863
2.953
3.1297
3.3163
3.5147
3.7247
3.9463
4.1813
44297
4.693
4.973
5.2697
5.683
5.9147

9.149
9.153
9.158
9.161
9.166
9.168
9.171
9.173
9.175
9.176
9.178
9.179

9.18
9.181
9.181
9.182
9.182
9.183
9.184
9.184
9.184
9.184
9.185
9.185
9.185
9.184
9.185
9.185
9.185
9.185
9.184
9.184
9.184
9.185
9.185
9.185
9.185
9.184
9.184
9.185
9.185
9.185
9.185
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WELL TEST ANALYSIS
Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw02rs.aqt
Date: 09/07/01 Time: 12:01:16

PROJECT INFORMATION

Test Well: Rising Head

AQUIFER DATA

Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW2)
Initial Displacement: 1.5 ft Casing Radius: 0.08333 ft
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft
Screen Length: 10. ft Total Well Penetration Depth: 17. ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.001066 cm/sec y0 =0.7745 ft
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In-8itu Inc.

Troll

P:\Dominion Chesapeake GC\Hydro Study\03- Slug Test\Mw2nerh.bin

Report generated: 08/10/01 14:27:04
Report from file:
DataMgr Version 3.68
Serial number: 00012080
Firmware Version 6.24
Unit name: SP4000
Test name: MW2NErh
Test defined on: 08/01/01 16:09:50
Test started on: 08/01/01 leo=35: 18
Test stopped on: 08/01/01 16:43:18
Test extracted on: 08/02/01 12:01:14
Data gathered using Logarithmic testing

Maximum time between data points: 1.0000 Minutes.

Number of data samples: 97

TOTAL DATA SAMPLES 97
Channel number [1]

Measurement type: Temperature

Channel name:

Channel number [2]

Measurement type:

Channel name:
Sensor Range:

08/01/01 16:35:18
08/01/01 16:35:18
08/01/01 16:35:18
08/01/01 16:35:18
08/01/01 16:35:19
08/01/01 16:35:19
08/01/01 16:35:19
08/01/01 16:35:20
08/01/01 16:35:20
08/01/601 16535220
08/01/01 16:35:21
08/01/01 16:35:21
08/01/01 16:35:21
08/01/01 16:35:21
08/01/01 16:35:22
08/01/01 16:35:22
08/01/01 16:35:22
08/01/01 16:35:23
08/01/01 16:35:23
08/01/01 16:35:23
08/01/01 16:35:24
08/01/01 16:35:24
08/01/01 16:35:24
08/01/01 16:35:25
08/01/01 16:35:25
#8/01/01L 16:35:25
08/01/01 16:35:26
08/01/01 16:35:26
08/01/01 16:35:27
08/01/01 16:35:28
08/01/01 16:35:28
08/01/01 16:35:29
08/01/01 16:35:29

OnBoard Temp

Pressure
OnBoard Pressure
15%: PST.
Chan[1] Chan([2]
ET (min) Celsius PSI

0.0000 15.10 7
0.0050 1510 7
0.0100 18.10 7
0.0150 18.10 7
0.0200 15.11 7
0.0250 15.12 7
0.0300 15.12 7
0.0350 15:.12 7
0.0400 5 7
0.0450 = 7
0.0500 1513 T
0.0550 1.5.13 7
0.0600 1Bl A
0.0650 1.5:15 7
0.0700 15.14 i
0.0750 15.15 7
0.0800 1515 7
0.0850 15.15 7
0.0900 15.15 7
0.0950 15.16 7
0.1000 15.16 |
0.1058 15416 7
0..1120 13 .1 i
0.1185 1517 ¥
0.125%5 15,17 W
0.1328 1547 7
0.1407 i R 7
0.1490 15,18 7
0.1578 15.18 ¥
0.1672 15.19 0
0.1770 15.20 7
0.1875 15 .21 7
0.1985 1:5 .21 )

955
981
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08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

16:35:
16:35:
16:35:
16:35:
16:35:
16 35
162 35
163 353
16:35:
164 35
16:35:
162 355
16:35:
163 35%
16l 35
16:35:
ligE35a
16135
16:.35:
16;:35¢:
16:35:
16:35:
16:36:
16:36:
16:36:
16:36:
1632365k
16:36:
16:.36:
162362
16:36:
16:36:
16:36:
16361
le:362
16:36:
16:36:
16:37:
16323753
16:37:
V6305
IS S
16 375
16:37:
16837
16:38:
16:38:
16:38B:
16:38:
l6:38x
16:39:
16:39:
16239
16:39:
16:39:
16:40:
16:40:
16:40:
16241z
16:41:
16:41:
16:42:
16:42:
1643

30
31
32
32
33
34
35
36
38
39
40
411
43
44
46
47
49
51
53
55
57
59
02
04
07
10
13
16
20
24
28
32
36
41
46
51
51
03
09
16
23
30
38
46
25
05
L5
25
36
48
01
14
28
43
59
16
34
52
12
33
56
20
45
11

NN OO EESEELSWWWWWNONNDNNNNNERERPRFRPRPERPRPPEPERERERPRPPOOOCC00000000000C000000000000C0OD0OO0O

«2102
w22
.2358
.2498
.2647
.2803
.2970
«3147
L3833
.3532
#3412
.3963
.4198
.4447
.4697
.4963
.5247
«55477
.5863
6213
.6580
.6963
.7380
7813
.8280
+B763
.9280
.9830
.0413
.1030
.1680
.2380
w3113
.3897
.4730
« 5613
.6547
.7530
.8580
.9680
.0847
20977
.3413
.4813
< B287
.7863
« 9530
1297
+3163
.5147
o 2 i
.9463
.1813
L4297
: 6930
. 9730
»2697
.5830
.9147
.2663
.6397
.0347
.4530
.8963

MO OOEOODODDOOCODODDOODOODOODODODOODOODOOOODDODOODDOODOTOODODODEDOODEOOCOOOOOOMOOECEOO0 XE@WOMWOmomo

.007
.034
.061
.087
By e 1)
.142
.169
.196
.223
.249
<216
302
2 T
=353
375
398
.420
L4411
.460
.481
.499
31D
.531
.545
«BE1
«575
.586
=595
. 604
- 612
.620
.626
.632
.636
.640
.644
. 647
.649
.650
.653
.654
.655
.656
.656
:657
.657
.658
.658
.658
.659
.658
.658

659

+659
.660
.660
.660
.660
.660
.659
.661
.658
.659
<659
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0.005
0.01
0.015
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.095
0.1
0.1058
0.112
0.1185
0.1255
0.1328
0.1407
0.149
0.1578
0.1672
0.177
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803
0.297
0.3147
0.3333
0.3532
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963

7.456
7.408
7.555
7.431
7.143
7.811
7.191
7.672
7.822
7.458
7.499
7.522
7.542
7.565
7.599
7.628
7.641
7.667
7.682
7.705
7.725
7.738
7.753

7.78
7.797
7.834
7.861
7.869
7.877
7.898

7.93
7.955
7.981
8.007
8.034
8.061
8.087
8.115
8.142
8.169
8.196
8.223
8.249
8.276
8.302
8.327
8.353
8.375
8.398
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0.5247
0.5547
0.5863
0.6213
0.658
0.6963
0.738
0.7813
0.828
0.8763
0.928
0.983
1.0413
1.103
1.168
1.238
1.3%413
1.3897
1.473
1.5613
1.6547
1.7563
1.858
1.968
2.0847
2.2097
2.3413
2.4813
2.6297
2.7863
2.953
3.1297
3.3163
3.5147
3.7247
3.9463
41813
4.4297
4.693
4.973
5.2697
5.5683
5.9147
6.2663
6.6397
7.0347
7.453
7.8963

8.42
8.441

8.46
8.481
8.499
8.515
8.531
8.545
8.561
8.575
8.586
8.595
8.604
8.612

8.62
8.626
8.632
8.636

8.64
8.644
8.647
8.649

8.65
8.653
8.654
8.655
8.656
8.656
8.657
8.657
8.658
8.658
8.658
8.659
8.658
8.658
8.659
8.659

8.66

8.66

8.66

8.66

8.66
8.659
8.661
8.658
8.659
8.659
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WELL TEST ANALYSIS
Data Set: P:\Dominion Chesapeake GC\Hydro Study\03 - Slug Test\Cleveland Files\mw04fh.aqt
Date: 09/07/01 Time: 12:00:49

PROJECT INFORMATION

Test Well: Falling Head

AQUIFER DATA

Saturated Thickness: 36. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW4)
Initial Displacement; 2.361 ft Casing Radius: 0.08333 ft
Wellbore Radius: 0.333 ft Well Skin Radius: 0.333 ft
Screen Length: 10. ft Total Well Penetration Depth: 17. ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.002554 cm/sec y0 = 0.5526 ft
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ln-51itu lnc.

Report generated:
Report from file:
DataMgr Version

PEeLL

08/10/01 14:42:20
P:\Dominion Chesapeake GC\Hydro Study\03- Slug Test\Mwd4swfh.bin
3.68

Serial number: 00012080
Firmware Version 6.24
Unit name: SP4000
Test name: MW4SWEh
Test defined on: 08/01/01 17:18:39
Test started on: 08/01/01 17222522
Test stopped on: 08/01/01 17:32:29
Test extracted on: 08/02/01 12:05:13
Data gathered using Logarithmic testing
Maximum time between data points: 1.0000 Minutes.
Number of data samples: 101
TOTAL DATA SAMPLES 101
Channel number [1]
Measurement type: Temperature

Channel name:

Channel number [2]

Measurement type:

Channel name:
Sensor Range:

08/01/01 17:22:22
08/01/01 17:22:22
08/01/01 17:22:22
08/00/01 17:22:22
08/01/01 17:22:23
08/01/01 17:22:23
08/701/01 17:22:23
0801201 17:22:24
08/01/01 17:22:24
08/01/01 17:22:24
08/01/01 17:22:25
08/01/01 17:22:25
08/01/01 17:22:25
08/01/01 17:22:25
08/01/01 17:22:26
08/01/01 17:22:26
08/01/01 17:22:26
08/01/01 17:22:27
08/01/01 17:22:27
08/01/01 17:22:27
08/01/01 17:22:28
08/01/01 17:22:28
08/01/01 17:22:28
08/01/01 17:22:29
08/01/01 17:22:29
08/01/01 17:22:29
08/01/01 17:22:30
08/01/01 17:22:30
08/01/01 17:22:31
08/01/01 17:22:32
08/01/01 17:22:32
08/01/01 17:22:33
08/01/01 17:22:33

OnBoard Temp

Pressure
OnBoard Pressure
15 PSI.
Chan[1l] Chan[2]
ET (min) Celsius PSI
0.0000 15,73 11.544
0.0050 1573 11.005
0.0100 15.73 10.300
0.0150 15.74 9.859
0.0200 15.74 9.967
0.0250 15.74 10.247
0.0300 15.74 10.100
0.0350 1575 9,390
0.0400 15:.7% 9.263
0.0450 15575 9.383
0.0500 15.76 9.530
0.0550 15476 9.611
0.0600 15.76 9.617
0.0650 1.5, 77 9.585
0.0700 15 TF 9.552
0.0750 18y, §5F 9.532
0.0800 15,77 9.519
0.0850 15,77 9.511
0.0900 5. 77 9.500
0.0950 15,77 9.489
0.1000 15,75 9.477
0.1058 15.78 9.468
0.1120 15 79 9.457
0..1EB5 15.79 9.447
0..1255 15.79 9.437
0.1328 15.79 9.426
0.1407 15.79 9.414
0.1490 15.79 9.404
0.1578 15579 9.395
0.1672 15.80 9.384
0.1770 15.81 9.371
0.1875 15.81 9.358
0.1985 15.82 9.347
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08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
068/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01
08/01/01

VOO~~~ oWWWWWNNDNNNNDNNOONPERERPRPRHEPRPRRPRPRPRPRPRPOOOODOOOOODCOOOCCOOO00O0COOO0OCODO0OOoO00OO00O0

.2102
2227
2358
.2498
.2647
.2803
.2970
.3147
+ 3333
B b
.3742
-3963
.4198
.4447
.4697
.4963
.5247
.5547
.5863
.6213
.6580
.6963
.7380
1813
.8280
.8763

9280

.9830
.0413
.1030
.1680
.2380
-3113
.3897
.4730
+5613
.6547
- 1530
.8580
. 9680
.0847
.2097
~3413
.4813
«6297
L7863
.9530
1297
D163
.5147
.7247
.9463
«1:81.3
.4297
. 6930
.9730
L2697
.5830
.9147
L2663
.6397
.0347
.4530
.8963
.3663
.8647
«3913
.9497

15.82
15.82
15 82
15.84
15.84
15.83
15.84
15.85
15.85
15.84
15.84
15.86
15.85
15.86
1%, 87
15.86
15.87
15.89
15.88
15 B7
15.86
15.85
15.85
15.84
15.84
15.83
15.85
15.85
1585
15.84
15.82
15.80
15,81
15.84
15:. Bl
i s T L
1573
15.76
15.74
15.72
15.70
1572
15.73
1577
15.73
15.70
15.7L
15.68
15.70
15.66
15.63
15.60
L5.57
15.54
1591
15.49
15.46
15.43
15.45
15.44
15.46
15.50
1552
15.57
15..51
15.48
15.43
15.51

VWUV WYWOUWYUWWOLWOULOWOUOVLVLOVOVOWVLLOLWYWWOLLLVLVOUWUYWWOWOLLELOVWOUWOLWOVVOUWVUWWOUWOLVLVVLVUOLWOWLYUWOYOOYWOVOUWYOWOUOVWLEWOWUWOVOVWWYWOYWWOVLWOLOUY WWWOYWWWYWYW

<337
325
215
.304

.

294

.285
27
.268
.262
.254
.247
.241
+ 238
-230
. 224
221
217
.214
;211
.208
.206
.204
.204
.201
.198
188
.196
.194
<185
193
+ 192
.192
.191
.191
190
.190
191
+191
188
.186
.184
. 185
.183
o .81
.182
.186
.184
-183
.184
183
.184
<183
.182
.184
<185
.184
.184
+EB5
.184
.183
.183
#1813
.183
.182
.184
183
.184
188
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0
0.005
0.01
0.015
0.02
0.025
0.03
0.035
0.04
0.045
0.05
0.055
0.06
0.065
0.07
0.075
0.08
0.085
0.09
0.085
0.1
0.1058
0.112
0.1185
0.1255
0.1328
0.1407
0.149
0.1578
0.1672
0.177
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803
0.297
0.3147
0.3333
0.3532
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963

11.544
11.005
10.3
9.859
9.967
10.247
101
9.39
9.263
9.383
9.53
9.611
9.617
9.585
9.552
9.532
9.519
9.511
9.5
9.489
9.477
9.468
9.457
9.447
9.437
9.426
9.414
9.404
9.395
9.384
9.371
9.358
9.347
9.337
9.325
9.315
9.304
9.294
9.285
9.277
9.268
9.262
9.254
9.247
9.241
9.235
9.23
9.224
9.221
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0.5247
0.5547
0.5863
0.6213
0.658
0.6963
0.738
0.7813
0.828
0.8763
0.928
0.983
1.0413
1.103
1.168
1.238
1.3113
1.3897
1.473
1.5613
1.6547
1.753
1.858
1.968
2.0847
2.2097
2.3413
2.4813
2.6297
2.7863
2.953
3.1297
3.3163
3.5147
3.7247
3.9463
41813
4.4297
4693
4.973
5.2697
5.5683
5.9147
6.2663
6.6397
7.0347
7.453
7.8963
8.3663

9.217
9.214
9.211
9.208
9.206
9.204
9.204
9.201
9.198
9.199
9.196
9.194
9.195
9.183
8.192
9192
9.191
9191

9.1

9.19
8.191
9.191
9.188
9.186
9.184
9.185
9.183
9.181
9.182
9.186
9.184
9.183
9.184
9.183
9.184
9.183
9.182
9.184
9.185
9.184
9.184
9.185
9.184
9.183
9.183
9.183
9.183
9.182
9.184
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8.8647 9.183
9.3913 9.184
9.9497 9.183
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APPENDIX D

Physical Testing Results
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PERMEABILLTY TEST REPORT

TEST DATA: SAMPLE DATA:
Specimen Height (ecm): 7.11 Sample Identification: B-1B, 0.5'-2.5"
Specimen Diameter (cm): 7.18
Dry Unit Weight (pcf): 102.7 Visual Description: Dark Gray Clayey SILT
Moisture Before Test (%): 23.8
Moisture After Test (%): 21.1 Remarks: ASTM D5084
Run Number: 1 » 2 A " A
Cell Pressure (psi): 70.0 Maximum Dry Density (pcf):
Optimum Moisture Content (%):
Sat. Pressure (psi): 60.0
Diff. Head (psi): 23 Percent Compaction:
Permeameter type: Flexable Wall
Perm. (cm/sec): 8.20 x 10~-7 Sample type: Undisturbed

TIME - t (sec)
Q 250 500 750 1000

p*
3 0.1 \\r\
> L]
o)
| 5.5 Y
() \\\
=
E .
g Q.3 <l
=
Q
=
[T

i

0.5
1 x 10~-5

I x 10~-6

PERMEABILITY - k (cm/sec)
1
T
h

1 % 10+-7 )
0 10 20 30 40
AVERAGE HYDRAULIC GRADIENT - dH/L (cm/cm)
Project: URS - CHESAPEAKE GOLF Project No.: RCO1-186
Location: File No.:
Date: 8/10/01 Lab No.:

Tested by: RB
Checked by:
Atlantic Geotechnical Services, Inc. Test: CV - Constant volume

PERMEABILITY TEST REPORT

20139




ov10¢

<

]

R EEPORT NUMBER

R215-003

iEND ATLANTIC GEOTECHNICAL

DATE OF REPORT

QW

SERVICES

10971 RICHARDSON RO
ASHLAND VA 23005

g98/07/72001

02584

02585

\\Q/

A&L EASTERN AGRICULTIJRAL LABORATORIES, INC.

iNC

Fax No. (804) 271-6446

GROWER:

CHESAPEAKE

RCCI-196

GOLF

SOIL ANALYSIS REPORT

7621 Whitepine Road » Richmond, Virginia 23237 « (804) 743-9401

SAMPLES
SUBMITTED
BY:

DATE RECEIVED
DATE OF ANALYSIS

ROBBIE

2ARBOUR

08,02/2001
0870372001

e AT
e

"\-

C,E:.uc

(1] x5 meqﬁm(y

e A 1. Py

T YioLyp-
- SR o

R-2

0.3

Values on this report represent the plant available nutrients in the soil.
Explanation of symbols: Values are expressed as % (percent), ppm (parts per million), or Ibs/A (pounds per acre).

Raling after each value: VL (Very Low), L (Low), M (Medium), H (High), VH (Very High).
ENR — Estimated Nitrogen Release. C.E.C. — Calion Exchange Capacily.

To convert to |bs/A, mulliply the results in ppm by 2.

This repor applies tu the semple(s) lested. Samples are relained a
maximum of thirty days afler lesting. Soil Analysis prepared by:

A & L EASTERN AGRICULTURAL LABORATORIES, INC.

by

NPRRA% JONES
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WATER (MCISTURE) C{)NTENT)VISUAL CLASSIFICATION
(ASTM D 2216, D 2488)

Project No. TR o O G Project Name:
Tested By: Date Tested: =~ > s & \
Computed By: Checked By:
Hole | Sample | Depth, | Tare | Tare, Wet Wt. | Dry Wt. | Water
No. No. Ft. Ne. Grams + Tare + Tare Content, % Soil Description
z 22 =D
EEEA e -2 M e [B.dAn [ ms N2y | NS uiﬁr\&kéhf?ﬂ— rey RN B e
pa
=13
E— L -EeDAE Rsas Rie S 2e2.%0 .o K
N
CRE S 7
- e e e ae [rres RG24 2o 4| ma= '
Remarks:
Water. vis
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NEC 21 ’S4 14:87 TRAUTWEIN SOIL TESTING
o E ot

F.274

| Aukiaibe

ventivacuum vaive

slip fitting

l oy
(o=
i)

ot s

0p cap

N
»}I

)
BN

AN &

resarvoir iube

perforated plate

R

ovarilow

drain holes d Z-Af""}zf
boltom €ap el senar Ak ;4 = /4
Figure 1. Test Set Up
BT RET] T Sl [ g Squipment
=————— W RAUTWEIN
12-18-94 P.0.Bar 51425~ HUGSIONTX. TT201-TE L F1oIT2l 12

12" CONSTANT HEAD PERMEAMETER

Page1j

The 12" Canstant Head Permeameter is
designed 1o accommoedate the high flow rates B
associated with testing coarse grain soils. The §
unique design efiminates the use cf valves, B
finings, and small diameter wbing, all of which
comribute head lossas that interfere with test M
measurements. :

A typical test set up is shown in Fig. 1. The §
permeameter is placed in a wb which is used

10 mainiain a consiant 1ail water elevation. §
The tub rim is located a few inches above the §
specimen top. During testing, water flows from J
the reserveir tube, through the specimen, out §
the bottom drains and into-the wb. The tub is §
maintained full such the water overflows the [
top. As water flows out of the reservoir Wwhe P
through' the specimen, bubbles emerga from §
the bubble wbe. The head differancs across
the specimen is the height diffarance between

the bottom of the bubble lube and the wp of

the tub. The gradient is determined as follows:

follows:

k_lA{

where Q is determined by naoting the water
alevation drop in the sight tube and mutiiplying §
it by tha inner area of the raservuir whe (minus @
the area of the buhble tube)
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" X FACTOR N FACTOR
(i 0.374 26° 1.00% hi
i
e 0.973 i 1.00s &
" 0.384 28" 1.014
EM 1110_2_1906 23° 0.3390 29* 1.018
Appendix III 24° 0.995 30 1.022
Change 2 25 | “1.000
20 Aug 8t
e
LIQUID AND PLASTIC LIMIT TESTS
For use of this farm, see EM 1110-2-1506,
CATE _ ==~ A /o N\
PROJECT _ =S &N — \ N s
N —_— ]
BOAING NO. = - N T SAMPLE N, ST, e R — A X
LiQuio LimMIT
AUN NO. [ 1 2 1 4 5 6
TARE NO. — Ve 2 e T L =
o _TARE PLUS WET SOIL Der.. S0 [ BTS. T.5
’53 TARE PLUS DRY SOIL B T e - T o
9 WATER [
wo . -
2 z| TARE N AR (Wl etm [BALA R
DAY SOIL | :
WATER CONTENT, % w |2 S CREET
NUMBER OF BLOWS Pl 22
Ny Eies =
T i
T L
i T
1
- s
® A
z i, Lo o i
,E“ :
-
a o 2o
&
sy
< Pl S
i<
w
o
§ Symbol from
plasticity chart
5 10 20 2 40 ég!b
NUMBER QF BLOWS
PLASTIC LIMIT NG}%E:L
AUN NO, 1 2 3 4 5 CONTENT
TARE NO. AN e\
TARE PLUS WET SOIL o aTN N NG
;'§ TARE PLUS ORY SQIL N O .
Qg WATER W
o
gg TARE N S eae | B
E DAY SOIL |
WATER CONTENT, % wo| N A NS Ty
PLASTIC LIMIT
REMARKS
TECHNICIAN CGMPUTED BY. CHECKED BY {
‘\
GPO : 1983 0 - 4O7-134 REATE I =

FORM
ENG |7 as 3838

TTT=1N
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PARTICLE SIZE DISTRIBUTION TEST REPORT

]

SERVICES, INC.

Date: 8/06/01

Fig

Ne. :

-
g EERBe am & v B @ 2 3
100 © i&‘“é B éﬁl = &L = = = &
TT T ] 1T
90 A : %‘ f
80 | IIAE
70 : \ :
[hd 1 11|
= 1
& 60 1
L E
Z s0 5
w T
O i
w 40 HENE
o IE
30 IAE
20 ] ;
1%
10 ;
0 - =
200 100 100 1.0 Q.1 .04 0.001
GRAIN SIZE - mm
Test | % +3" % GRAVEL % SAND % SILT % CLAY UsSESs L PI
e 1 8.9 0.0 896.2 3.4 0.4 SP NP
) 0.0 0.0 90.1 73 2.8 SP-SM NP
ml 3 0.0 0.0 85 .3 3.8 0.9 SP NP
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches number 3
size ° A u size ° A L eB~1, 20"=22"
3| 100.0 100.0 100.0 4|100.0|100.0]100.0 Gray Poorly Graded
301888 %@8 190:9 6(100.0 [100.0 [100.0 || SAND
il mmsl mesl el 20|'%%| 58| o7ia||tE2; 820
2 . ; . .4 : - Gray Poorl Graded
0.375 100.0 100.0 100.0 G 52 6| B 51 851 SAN% w/Silz
60 84 .4 88 .4 73.4 .
>< GRATIN SIZE 140 7.8 14.3 9.1 mB-3, 18'-20
200 3.8 g.9 4.7 Gray Poorly Graded
DGO 0.190 0.197 0.208 SAND
D30
D10 0.108 0.0838 0.108 Remarks:
COEFFICIENTS
c. | o.90] 1.32] 0.97
o 1.8 2.4| 1.9
ﬁ(rLJAJQ1t[(: Project No.: RCO1-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL J
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PARTICLE SIZE DISTRIBUTION TEST REPORT

n

< c <
© g .ng: (:lﬂ: = a o o g 8
100 © Mmoo P = = & £ 2 = =
T T | g |
90 : : : : : N
: . : TN
80 7 \‘
70
[
L
& 60
L
£ 50
L
©
w 40
o
30
20
10
Q ! : 2
200 100 10.0 1.0 0.1 8.0 i 0.001
GRAIN SIZE - mm
Test|Z% +3" % GRAVEL % SAND 7% STILT % CLAY UsCs [ PE
1 0.0 0.0 96.2 3.4 0.4 SHE NP
STEVE PERCENT FINER SIEVE PERC'ENT FINER Sample information:
inches number
size ° size e ) eB-1, 20%=22"
31100.0 4(100.0 Gray Poorly Graded
2| 100.0 6(100.0 SAND
T 5 100 .0 10 {100.0
0.75] 100.0 20 99 .4
0.5|100.0 40| 93.9
0.375] 100.0 60 84 .4
GRAIN SIZE 140 7.8
200 3.8
D60 0.190
D30
D10 0.108 Remarks:
COEFFICIENTS
€ 0.90
o 1.8
ATLANTIC Project No.: RCO1-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL d
SERVICES, TINC. Date: 8/06/01 Fig. No.:_____
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PARTICLE SIZE DISTRIBUTION TEST REPORT

in

c c c
E £ ES E; awu 5 g o 2 8
100 _«© IR - o g I & % 5
- HP 3
90 “\ IRE
80 3.1 {11
70 {11
x 1|
= , 11
4 60 . 1]
L : \ 1]
£ s0 : 1L
Ll : :
w 40 :
a : \ 1T
30 A1
20 \ AR
10 :
0 ; . ! : | )i ]
200 100 10.0 1.0 0.1 ) 0.01 0.001
_ GRAIN SIZE - mm
{}est % +3" % GRAVEL % SAND % SILT % CLAY UsCcs LL PT
2 0.9 0.0 90.1 Z 2.6 SP-SM NP
SIEVE PERCENT FINER STIEVE PERCENT FINER Sample information:
inches number
size L size L eE-2, 18'-20"
3 100.0 4(100.0 Gray Poon'—ly Graded
1.5 1¥§8t8 6(100.0 SAND w/Silt
e 20| 59
0.375 100.0 40 96:6
60| 8%.4
GRAIN SIZE - 140 | 14.3
200 9.9
D60 0.197
D1p
[:)10 0.0838 Remarks:
COEFFICIENTS
c, 1.32
B 2.4
ATLANTIC Project No.: RCO1-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL
SERVICES, INC. Date: 8/06/01 Fig. No.:
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PARTICLE SIZE DISTRIBUTION TEST REPORT

[~
- e ¢ ¢
. -
= E B S % siw o a o o 2 8
100 ol o5 >S5 = S & L £ = &
3 — X
I E
1N
S0
80 \ :
70 \ {11
o » é
] 111:
& 60 Mk
i Ik
E 50 !
L 1 1|:
- I
u 40 L
o \ 111:
30 L
20 \ e
10 I :
- & ' ‘ lnT. Hngzn
200 100 10.0 1.8 0.1 Q.01 0.001
GRAIN SIZE - mm
Test| % +3" % GRAVEL % SAND % SILT % CLAY USCsS L PT
3 0.0 0.0 g95. 3 3.8 0.9 SP NP
STEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches number
size ° size ° eBg-3, 18'-20"
3 100.Q 4|100.0 | Gray Poarly Graded
1.5 188:8 6|100.0 SAND
B Ak &
0.375 100.0 40 90 ]
60 73 .4
GRAIN SIZE 140 9.1
200 4.7
DSO 0.208
P30
DTO 0.108 Remarks:
COEFFICIENTS
C. 0.97
278 T <8
ATLANTIC Project No.: RCO1-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL !
SERVICES, INC. Date: 8/06/01 Fig. No.:
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PARTICLE SIZE DISTRIBUTION TEST REPORT

SERVICES, INC.

Date: 8/06/01 Fig. No.:

- g e
E E' E S S + c;u‘} o (=) (=] Q g 8
100 _o - > = L X 2 = &
. : . :-.._-‘;Ll4
a0 C : \
80 j
70 \
= \
& 60 \
L \
2 50 \
i
: N
uw 40
a \
30
N
Ny
20
10
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE -~ mm
Test| 7% +3" % GRAVEL % SAND % SILT % CLAY USCS LL PI
e 4 0.0 0.0 8.7 64 .7 28.6 CL 40 20
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches number
size A size ® ®B-18, Q.52 _5¢
3 100.0 4|100.0 Dark Gray Clayey SILT
1__7‘?' %gg:g 6(100.0
el 20| "% '8
0.375 100.0 40 98.7
60 96.9
GRAIN SIZE 140 | 94.1
200 93.3
Dgo
D30
D1O Remarks:
COEFFICIENTS
C
C
Cu
ATLANTIC Project No.: RCO1-196
Project: URS - CHESAPEAKE GOLF
GEOTECHNICAL !
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3

SPECIFIC GRAVITY OF SOILS DATA SHEET -

(-poo s

PROJECT NUMBER: =< = = M ™ Co BORING NUMBER: __"= —
PROJECT NAME: « T2 — < N\a -«—‘«.?_i‘--.“r-aiﬁa‘w‘:-— SAMPLE NUMBER: |
DATE: A e T DEFTH: == - by
DESCRIPTION: :
TESTED BY: _—2 % _ COMPUTED BY: ; CHECKED BY:
VOL. FLASK NO.__ < ' '
DISH NO.: _
WT. OF SOIL &lDlSH, DRY: 257, &% q
W OF DISH: __ NS 3., =9 . "
A) WT. OF SOIL: _ > oS . o ¢ a
B) WI. OF VOL FLASK & WATER _ :

(FROM VOL FLASK CHART) ==\ 9 WATER TEMPERATURE: ___2—\
C) WI. OF VOL. FLASK, SOIL & WATER __ 2 N %e. % g
0) SPECIFIC GRAVITY = —2 — = _Z. e

A+(B—C)
E)} SPECIFIC GRAVITY (CORRECTED) Gg = D x K = 2 ¢a®s

WATER TEMPERATURE | CORRECTION
~ DEGREES C . FACTOR, K

18 1.0004

19 1.0002

20 1.0000

21 0.9998

22 0.9996

~ 23 0.9993

24 0.9991

25 0.9989

26 ) 0.9986.

27 0.9980

28 . 0.9983

29 0.9977

3 0.9974

e Sads (SR

F) SOIL DESCRIFTION: _ Se=cow  Weachn

| S —————

7 FILE: SPECCRAV
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SPECIFIC GRAVITY OF SOILS DATA SHEET

( - f4sieve so)

5 s

PROJECT NUMBER: =& — °
PROJECT NAME: ¢ br e con e o', o

P ezt
-
LY e

BORING NUMBER: _— % - \
SAMPLE NUMBER:

e e . -

CHECKED BY: .

EEs DEFTH:

DESCRIPTION: _

TESTED BY: COMPUTED BY:

VOL. FLASK NO.__ #5—

DISH NO.: .

WT. OF SOIL & DISH, DRY: _2—T .5 . &% 4

WT. OF DISH: % 5™ D e | :
TR e TR g

A) WT. OF SOIL:

B) WT. OF VOL FLASK & WATER e - = <
(FROM VQL. FLASK CHART) o B2 g WATER TEMPERATURE: e
C) WT. OF VOL. FLASK, SOIL & WATER __ > =">.™% g
S A e .
D) SPECIFIC GRAVITY A=)
E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = _ 2.2\
WATER TEMPERATURE CORRECTION
DEGREES C "FACTOR, K
18 1.0004
19 1.0002
20 1.0000
21 0.9998
29, 0.9996
= 23 0.9993
24 0.9991
25 0.9989
26 0.9986
27 0.8980
28 ; 0.9983 ‘
29 _ 0.8977 ’
30 0.9974
F) SCIL DESCRIPTION:
S
I{.
= =T
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SPECIFIC GRAVITY OF SG@ILS DATA SHEET -

( = f4sEvE son)
PROJECT NUMBER: 2= v— N Svte BORING NUMBER: = = N7
PROJECT NAME: £ N c-.omanVe. Comlas ' SAMI%'LE NUMBER:
DATE: — DEPTH: _ .S = =N
DESCRIPTION: : -
TESTED BY: _ ‘ COMPUTED BY: CHECKED BY:
VOL. FLASK NO.: ' '
DISH NO.: =
WI. OF SOIL & DISH, DRY: 2= = TSR g
WT. OF DISH: _ N &=. =%> g
A) WL OF SOIL: S A o g

8) WT. OF VOL. FLASK & WATER oo, <

)

s}

(FROM VOL. FLASK CHART)
C) WT. OF VOL FLASK, SOIL & WATER _ C= S 22— g

’ A
D) SPECIFIC GRAVITY = ——
) A+(B—C)

E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = 2— e~

= ._Z.L.C_..—C.._

WATER TEMPERATURE | CORRECTION
DEGREES C "FACTOR, K
18 1.0004
19 1.0002
20 1.0000

21 0.9998
22 0.9996
- 93 0.9993
24 0.9991
25 0.9989
26 0.9986
27 0.9980
28 . 0.9983
29 0.9977
30 0.9974

WATER TEMPERATURE: == -

F) SOIL DESCRIPTION: < —“¢ Cﬂ:”m\ C seve SoNoTT L™
e = A e
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SPECIFIC GRAVITY OF S@ILS DATA SHEET -

(-MEVESOIQ

e

—

PROJECT NUMBER: o4
PROJECT NAME: < Meema> asteay C e

DATE:

DESCRIFPTION:

TESTED BY: COMPUTED BY:

w o~

s,
N5 ek

BORING NUMBER:
SAMPLE NUMBER:
% _ ._:::‘

DEFTH: _=-= =

VOL FLASK NO.: _A-

CHECKED 8Y: .

DISH NOQ.:

——

WT. OF SOIL & DISH, DRY:__ 2> .
WT. OF DISH: _ N5 =, =

A) WT. OF sol: _<{_o .0

B) WI. OF VOL. FLASK & WATER
(FROM VOL FlASK CHART) _ =SS 5 9 WATER TEMPERATURE: 2= ~O—
C) WT. OF VOL FLASK, SOIL & WATER <= S8, B a
= i & i
D) SPECIFIC GRAVITY = —— o e N
E} SPECIFIC GRAVITY (CORRECTED) Gg = D x K = 2. ¢~
WATER TEMPERATURE CORRECTION
. DEGREES C . FACTOR, K
18 1.0004
19 1.0002
20 1.0000
21 0.8988
22 0.8986
= 23 0.9993
24 0.9991
25 0.9988
26 / 0.9986
27 0.9980
28 : 0.9883
29 0.8e877
30 ' 0.9974
F) SOIL DESCRIFTION:
-
i_
- e
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SPECIFIC GRAVITY OF S@ILS DATA SHEET

_ ( — $4sievE sor)
PROJECT NUMBER = S—sth = W7 S BORING NUMBER: 7~ = 2~
PROJECT NAME: v 3"B<. . Cdaa: Tbwatic, Cowta SAMFLE NUMBER:
DATE:  Ba/ s &\ . DEETH: woa - fa_csk
DESCRIPTION: ‘ -
TESTED BY: =& COMPUTED BY: ’ CHECKED AY:,
VOL FLASK NO.__ A~ ' '
DISH NO.: _
WT. OF SOIL & DISH, DRY:__ 222\ % & g
WL OF DISH: __\ S . D3 .
A) WT. OF sOlL: i R 8 W g
% "g;%zoorf oL FLASK gtmv;%qr)m Lo\ B 9 WATER TEMPERATURE: 2=

C) WT. OF VOL FLASK, SOIL & WATER_2 2% .S

: A
D) SPECIFIC GRAVITY = — 2 — = _ 2. te=so
) A+{B—C)

E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = 2 %%

WATER TEMPERATURE CORRECTION

DEGREES C . FACTOR, K
18 1.0004
19 1.0002
20 1.0000
21 0.9998
22 0.2996

- 23 0.9993
24 0.9891
25 0.9989
26 i 0.9986
27 0.8980
28 g 0.9983
29 ) 0.8977
30 0.9974

F) SOIL DESCRIPTION: _:i= = i Concr. Co e op R i s Sl (==~

| oy

—— TEmEe—T—— -

_ . " FILE: SPECGRAV
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SPECIFIC GRAVITY OF SOILS DATA SHEET

| ( - f4sEVE Son) |
PROJECT NUMBER: =& int = ™ % o SORING NUMBER: _ = -
PROJECT NAME: € Nenr omperte o {mten : SAMéLE NUMBER:
DATE: - DEPTH: __\21 - 2o
DESCRIPTION: 7 £
TESTED BY: COMPUTED BY: CHECKED BY:

g,

VOL. FIASK NO._ %
DISH NO.:
WT. OF SOIL &:-DISH, DRY: 2.5 =2
WT. OF DISH: __~ %= %, ™

= A
g

4
o

A) WT. OF SOIL: VT e e g
B) WI. OF VOL FLASK & WATER _
(FROM VOL. FLASK CHART) S % B S 9 WATER TEMPERATURE:
C) WI. OF VOL. FLASK, SOIL & WATER __ 24 =. g
. A :
D) SPECIFIC GRAVITY = ——~—— = 2. e
) A+(B—C)

E) SPECIFIC GRAVITY (CORRECTED) G = D x K = _2. D

WATER TEMPERATURE | CORRECTION
DEGREES C FACTOR, K
18 1.0004
19 1.0002
20 1.0000
21 0.9998
22 0.9996
= 25 0.9993
24 0.9991
25 0.9989
26 0.9986
27 0.9980
28 0.9983 ‘
29 0.9977 :
30 0.9974

F) SOIL DESCRIPTION:
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SPECIFIC GRAVITY OF SOILS DATA SHEET -

( — $4siEVE SOIL)
PROJECT NUMBERE = €z = &7 o BORING NUMBER: _ "= -~ "
PROJECT NAME: < Mwmommvm o St s Do 2o SAMPLE NUMBER:
DATE: : DEFTH: . SR o et
DESCRIFTION: -
TESTED BY: =i : COMPUTED BY: CHECKED BY: .
VOL FLASK NO:_ £ !
DISH NC.:
WI. OF SOIL & DISH, DRY: 2-C="2. 273 g
WL OF DISH: __ %S =.% 7 g
A) WT. OF soIL: >N 0T e g
% %0% VOL FLASK gHA\;%ER Ealiomis ¢ WATER TEMPERATURE: == =
C) WT. OF VOL FLASK, SOIL & WATER > "2>o . 2 g
D) SPECIFIC GRAVITY = m%_T) - r

E) SPECIFIC GRAVITY (CORRECTED) Gg = D x K = __ ="

WATER TEMPERATURE | CORRECTION
DEGREES C FACTOR, K
18 1.0004
19 1.0002
20 1.0000

21 0.9998
22 0.9996
= 23 0.9993
24 0.9991
25 0.9989
26 0.9986
27 0.9980
28 . 0.9983
29 0.9977
30 0.9974

(:'-T“ o e:':?“ ﬂ‘?\ /\.,.4 & P e O 2\

F) SOIL DESCRIFTION: Ce =i A e ot

A

e e e

" FILE: SPECGRAV

20158
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Ashland, Virginia 23005
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(804) 550-2204 Fax
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SHEET

JOBNO.

Richardson Road
Ashland, Virginia 23005
(804) 550-2203 Phone
(804) 550-2204 Fax

—
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[=]
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PROJECT NAME *

DATE

CHECKED BY

CALC.BY
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WATER (MOISTURE) CONTENT/VISUAL CLASSIFICATION
(ASTM D 2216, D 2488)

Project No. T et e bl E Project Name:

Tested By: Date Tested:

Computed By: 7 Checked By:

Hole Sa.mple“ Depth, Tare Tare, Wet Wt. | Dry Wt. |  Water

No. No. Ft. No. Grams + Tare + Tare Content, % Soil Description
T2 iy, Ro—2Rive. [Re. @l T2sa Swefasw ooy T2
N SN S A RS va [2A8s WS e TETR e
[ N Cas|e g Res o [Zen o= =AY
T e = 2 oFEN TR B Rle LS| RS, A T2e s

=Y 2 AT AR R DR be. 2] 220,

W e R Dde oo € (2% S e .

R NBar e STE T e [2F A s T8~ A |Teme, 2o =\
s RS v |Ava i~ [RAR cag B
Eae [Bser 233222 51 R .
Remarks:

Water. vis
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APPENDIX E

MeCallum Subsurface Investigation Report
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McCALLUM

TESTING LABORATORIES, INC.

Geotechnical Engineering, Materials Testing & Environmental Services

SUBSURFACE EXPLORATION
PROPOSED ETHERIDGE GREENS GOLF COURSE
CHESAPEAKE, VIRGINIA

.MTL PROJECT #01-2004

1808 HAYWARD AVENUE, CHESAPEAKE, VA 23320 4 P.O. BOX 13337, CHESAPEAKE, VA 23325-0337
PHONE (757) 420-2520 4 FAX (757) 424-2874

20164



McCALLUM

TESTING LABORATORIES, INC.

Geotechnical Engineering, Materials Testing & Environmental Services
4 April 5, 2001

Hassell and Folkes, P.C.
325 Volvo Parkway
Chesapeake, VA 23320

Attention: Jack Claud

Subject: Subsurface Exploration
Proposed Etheridge Greens Golf Course
Chesapeake, Virginia
MTL Project 012004

Dear Mr. Claud:

McCallum Testing Laboratories, Inc. has completed the requested subsurface
exploration services for the above referenced project. A total of 12 soil test borings were
drilled extending to depths of 25.5 ft. beneath the existing ground surface. Standard
Penetration Tests (SPT’s) were performed at 2 ft. intervals in the upper 10 ft. of boring
and at 5 ft. intervals below 10 ft. All drilling and sampling were performed in accordance
with applicable ASTM Standards. At the completion of drilling, groundwater level
measurements were made within the completed bore holes. In addition, temporary
monitoring wells were installed at 4 of the 12 boring locations and the stabilized
groundwater level was measured in each. All samples obtained from the borings were
visually examined and classified by our laboratory personnel according to the Unified
Soils Classification System. Please note that the engineering properties of the obtained
samples were not evaluated by a Geotechnical Engineer. The detailed results of the field
sampling and testing are attached along with a Test Boring Location Plan.

Should you have any questions concerning this matter, please contact this office at your
earliest convenience.
Very truly yours,

McCALLUM TESTING LABORATORIES, INC.

David P. Rediger, E.I.T.
Laboratory Manager

1808 HAYWARD AVENUE, CHESAPEAKE, VA 23320 4 PO. BOX 13337, CHESAPEAKE, VA 23325-0337
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McCALLUM

TESTING LABORATORIES, INC.
CHESAPEAKE, VIRGINIA

Unified Soil Classification System Standard Penetration Test (SPT)
ASTM Designation D 2487 Resistance Correlations
o Well graded gravels, gravel—sand
s gé GW mixtures, little or no fines
o e I Coarse Grained Soils
2|s. Poorly graded gravels, gravel-sand :
= f% GP mixtures, little or no fines S:’T
2 ] S.
=z £
= | EZ GM Siity gravels, gravel—sand-silt Rainihve: Benaly
T |e® mixtures
26|tz Relative
215 55 GC Clgx);ey gravels, gravel—sand—clay Blows/Ft Denalty
.EE ° mixiures 0-4 Very Loose
o0 © = -
&= e Well graded sands, gravelly sands
1% | 8T SW | iithie or no fines ’ 5-10 Loose
-85 |y s -
SE| el ki Poorly graded sands, gravelly sands, 11-30 Medium Compact
o< [ SP i Y - Y
BlE, L little or no fines
x| ez g= 31-50 Compact
5 ge bk SM Silty sands, sand-—silt mixtures :
s ~T kI Over 50 Yery Compact
5148 //( SC | Clayey sands, sand—clay mixtures
S ‘
= 74
- Inorganic silts, very fine sands, silt . . .
2| & ML |er c%r_e% fine sgr;—és or clqyey'sil’rsy Fine Grained Soils
B | ap with slight plasticity SPT
g |&8s & . :
S|os V Inorganic clays of low to medium vs.
: -uf % CL plasticity, gravelly clays, sandy Consistency
il FX W
£ @ B OL Organic silts and organic silty clays Blows/Ft Consistency
2al = of low plasticity
v n =l ; 0-2 Vary Soft
08| ~ Inorganic silts, micaceous or
2_| 8 MH diatomaceous fine sandy or silty F=id Soft
22| oc soils, plastic silts )
o5 |82 . e 5-8 Medlum Stiff
S 1% CH Inorganic clays of high plasticity,
L vs fat clays 9-15 Stiff
“
* Eo 4/
] % & ;7//6 Organic clays of medium to high 16-30 Very Stiff
s| S/ OH plasiicity 31-50 Hard
o 2h
e | Highly F==2 Peat and other highly organic
H organicfeE PEAT soils Over 50 Very Hard
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DEPTH, feet
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4y 6 4 7y
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LEGEND

B-1

10

Groundwater Level — 10

Groundwater Leve! — YEYi3

Scil Type —

1

§ T Boring No.

e

SPT Resistance

WOH ~— weight of Hammer

20

22

24

26

Subsurface Profile

Drawmg 2

PROJECT
PROJECT NO. 01-2004

Proposed Etheridge Greens Golf Course
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I McCALLUM TESTING LABORATORIES, INC.
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| McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

- Groundwater Level at Time of Boring

@
i
I - Undisturbed Sample
L 4
Av

- Stabilized Groundwater Level Reading

LOCATION Chesapeake, Virginia

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.2 M\Topsoil -2" Vavy
: Dark brown silty clayey fine sand, very loose, moist, SC % = X 1-2-2-1
& 2.0 3 / 7 L
ki gk )
Brown silty {ine sand, wet, very loose, SP-SM 1 : Y 2-1-2-2
ﬁ Q0| L
s s
Brown fine sand, wet, loase, SP = 3-5-4-6
b o
' Same - gray, compact :.: B ’/:. 16-19-24-20
Same - loose :._-:: = ( 5-4-6-4
10
; Same - medium compact — 15 : X 10912
1 —
(
Same L 20 X 11-11-14
9-8-8
2%:5| ‘Same - X
BORING TERMINATED AT 25.5 FEET —
NOTES: Stabilized groundwater level measured at 2.1 fi. _
in temporary monitoring well. TEST BORING RECORD
------- - 1
Gradua.Stratum Change BORING NUMBER B-1 w
‘‘‘‘ Sk ST GIing DATE DRILLED March 16, 2001
- Penetration Resistance (N - value) PROJECT NUMBER  01-2004
- Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course

J

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.2 M\Topsoil - 2" <1/
Gray clayey silty fine sand, moist, laose, SM-SC x /// — X 1-2-3-5
2.0 = 4 "
Gray fine sand, wet, loose, SP YL 4-4-3-5
Same - medium compact i Tk 5 10-8-9-10
Siiiia L b 8-9-12-13
Same — 7-6-8-9
- 10 —
Same =
. 1 X 11-14-12
Same ~
L 20 X 9-10-13
Same — l
10-9-10
25.5 [~ &5 X
BORING TERMINATED AT 25.5 FEET =
NOTES: _
TEST BORING RECORD
----- - Gradual Stratum Chi
i (BORING NUMBER  B-2 )
“““ Bpponc eniats Stiatiin G DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
i - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample (LOCATION Chesapeake, Virginia )
-G dwater Level at Ti f Bori
e ——— o McCALLUM TESTING LABORATORIES, INC.
¥ - Stabilized Groundwater Level Reading
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.7 Topsoil - 8"
Brownish gray silty clayey fine sand, moist, loose, SC = 2-3-3-3
Same - gray motted brown — 3-3-3-3
4.5 7% B
Gray fine sand, wet, loose, SP ‘:_i.- — 5 3-5-5-4
Same - medium compact = >. 9-11-13-14
Same - loose S Q< x 3-43-5
08 ST
L2
Same - medium compact — 15 6-12-17
200 .. ____ iy
——————————— }A ’_-
. ; L 2 4-5-7
25.5 ark brown fibrous peat and amorphous peat, wet, stiff, PT AR 5
BORING TERMINATED AT 25.5 FEET I~
NOTES: =
TEST BORING RECORD
Z ;;-- = iradual. Stratusm Ch:em(g;;.1 rB ORING NUMBER B3 N
- ~Sppaarimnsbimiin g DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER 01-2004
fl - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample (LOCATION Chesapeake, Virginia r

¥ - Groundwater Level at Time of Boring
¥ - Stabilized Groundwater Level Reading

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.5 |_Topsoil - 6" ;W
Brown silty fine sandy clay, moist, soft, CL Vi 2-]-3-2
o A n
7
Gray mottled brown silty clayey fine sand, moist, loose, SC / - 2-}-5-5
40 A L
25
Gray mottled brown silty fine sand with traces of clay, wet, 2 £ XL s 4-3-2-7
60| loose, SM P g
Gray fine sand, wet, medium compact, SP B 6-8-13-13
Same - loose ::'_ - 4-4-5-4
0 \
Same - medium compact ~
15 X 8-10-13
Same - l
L i X 9-10-12
P o e 3 B
S
3 s
25.5| Gray silty fine sand, wet, medium compact, SM 3 "‘ — 25 L
BORING TERMINATED AT 25.5 FEET =
NOTES: Stabilized groundwater level measured at 2.6 fi. =
in temporary monitoring well. TEST BORING RECORD
------- - Gradual Stratum Ch
ey (BORING NUMBER  B-4 )
= e sipproslmate St Lags DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER  01-2004
- Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample (LOCATION Chesapeake, Virginia )

Y - Groundwater Level at Time of Boring
¥ - Stabilized Groundwater Level Reading

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 S0
0.1 MN\Topsoil - I" V77
Brown silty clayey fine sand, moist, very loose, SC / = 1-2-2-1
2.0 ,‘// L
o
Brown silty fine sand with traces of clay, wet, very loose, SM :x- Y I-1-1-1
4.0 St
Brown fine sand, wet, medium compact, SP — 5 4-6-5-7
Same ::'. = 5-1-7-9
Same- gray el - 57611
S I S U
Same - 15 X 66-6
e % X 7-12-14
220 _ . .'.l B
o)
T
%l .A
. ) <1 L 543
95.5| Gray silty fine sand with traces of clay, wet, loose, SM L, 25
BORING TERMINATED AT 25.5 FEET ~ -
-
L
NOTES -
TEST BORING RECORD
..... - gradual-Stratum Chang:1 @ ORING NUMBER B-5 —
- - Approximatc Stratum Change DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER 01-2004
fl - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample \LOCATION Chesapeake, Virginia 4
¥ - Groundwater Level at Time of Boring :
i . McCALLUM TESTING LABORATORIES, INC.
¥ - Stabilized Groundwater Level Reading
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.3 —~Jopsoil - 4" k/ 5
Dark brown silty clayey fine sand, moist, loose, SC / — 2-2-3-2
s Za
33
Brown silty fine sand with traces of clay, wet, very loose, SM :x Y 2-1-1-2
4.0 B |
Brown fine sand, wet, medium compact, SP — 3 x 4-4-8-10
Same - gray = x 7-7-8-11
Same — X 6-3-8-9
— 10 '
-
Same L 15 X 7-6-7
Same - 20 X 6-5-6

22,0

25.5

Gray clayey silty fine sand, wet, loose, SM-SC

BORING TERMINATED AT 25.5 FEET

NOTES:

- Gradual Stratum Change

~ -+ - Approximate Stratum Change
- Penetration Resistance (N - value)
- Standard Penetration Test

TEST BORING RECORD
(BORING NUMBER ~ B-6 )
DATE DRILLED March 16, 2001
PROJECT NUMBER  01-2004
PROJECT Proposed Etheridge Greens Golf Course
(LOCATION Chesapeake, Virginia )

- Groundwater Level at Time of Boring

o
I - Undisturbed Sample
b, >
¥

- Stabilized Groundwater Level Reading

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH

(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.2 M\Topsoil - 1.5" /

2-}3-4-4

X

! 4-4-5-7
3-3-4-8
8-14-14-13
5-5-7-8

Same el F s X

Brownish gray silty clayey fine sand, moist, loose, SC

Same - gray mottled brown, medium compact

.\é-
v

%

«

55

>

Gray fine sand, wet, loose, SP Tl

Same - medium compact o —

Same :j': :"'.: : —
: L 10

10-12-12

X 8-12-12

16-27-25

25.5| Same - very compact ::-; — 25

BORING TERMINATED AT 25.5 FEET B

NOTES: Stabilized groundwater level measured at 3.4 ft.
in temporary monitoring well,

Y - Groundwater Level at Time of Boring
¥ - Stabilized Groundwater Level Reading

TEST BORING RECORD
- Gradual.Stratum Change B ORING NUMBER B-7 3
~Aproxiimte St Chatige DATE DRILLED March 16, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER 01-2004
[l - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
| - Undisturbed Sample LL()CATION Chesapeake, Virginia )

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

—

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 S0
Vo
Gray silty clayey fine sand, moist, very loose, SC ,/%/ — 3-2-1-1
Same - loose é [~ 3-1-4-7
Same - gray mottled brown / = 3 3-3-2-3
6.0 72 L
Brown fine sand, wet, medium compact, SP A AT 6-1-9-9
Same - gray :-f = 4-5-6-7
£ [ \
Same - compact - 15 | X 12-16-15
Same - medium compact — 20 X 8-3-8
Z ] /
7

25.5

¥ - Groundwater Level at Time of Boring

¥ - Stabilized Groundwater Level Reading

Gray fine sandy silty clay with traces of organics, wet, - 25 X S
medium stiff, CH L
BORING TERMINATED AT 25.5 FEET
NOTES: —
TEST BORING RECORD
o - iradual_ Stratum Chan;g:(; fﬁ ORING NUMBER B8 >
et s SR, ChEug DATE DRILLED March 14, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER 01-2004
{ - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample (LOCATION Chesapeake, Virginia d

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
%
Gray silty fine sandy clay, moist, medium stiff, CL / = 2-2-4-5
Brown fine sand, moist, loose, SP ~ 4-4-5-8
A0 AV ’
i B
Gray silty fine sand, wel, medium compact, SP-SM ; : YL s 5-7-8-10
6.0 | |
Gray fine sand, wet, medium compact, SP b= 6-7-5-7
Same : -._»f' o 8-8-10-12
e B IR 1)
120|
= ERENAER SRS ERTRERShaResrh s T TR B & i E5 S EmEES % —
"
gt -
w ol -
% .
Brownish gray silty fine sand with traces of clay, wet, medium |, *. = 15 X 1028
compact, SM x *°
70| . el L
Gray fine sand, wet, medium compact, SP — 20 X TReRisis
-
'—
23.5] Seme [ s
BORING TERMINATED AT 25.5 FEET —
NOTES: Stabilized groundwater level measured at 3.9 ft. _
in temporary monitoring well. TEST BORING RECORD
------- - Gradual Stratu
Fadial Shiatute whiuie (BORING NUMBER  B-9 W
“““ Apmroximks Siratan Chiangs DATE DRILLED March 14, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER 01-2004
f| - Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
J - Undisturbed Sample (LOCATION Chesapeake, Virginia )
- Groundwater Level at Time of Borin
g 3 McCALLUM TESTING LABORATORIES, INC.
¥ - Stabilized Groundwater Level Reading
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DEPTH

(FT.

0.0

2.0

4.0

25.5

)

DESCRIPTION

. STANDARD PENETRATION RESISTANCE
DEPTH
(FT.) (BLOWS/FT) (BLOWS/6 IN)
0 10 20 30 40 50

CH

Brownish gray silty fine sandy clay, moist, medium stiff, CL

Gray mottled brown fine sandy silty clay, moist, medium stiff,

Gray fine sand, wet, loose, SP

Same - medium compact

—
/% L 4-12-2
Z

/ # 4-3-5-6
Y| s 3-36-8

[ > \ 8-1016-12
- ( X 7-6-8-9
— 10

Same
s L. 45 X 2-10-9
Samme L o X 12-10-10
Brns L 25 X 8-3-9
BORING TERMINATED AT 25.5 FEET k
-
NOTES:

-+ - Gradual Stratum Change

————— Approximate Stratum Change

- Penetration Resistance (N - value)

- Standard Penetration Test

- Undisturbed Sample

- Groundwater Level at Time of Boring
- Stabilized Groundwater Level Reading

TEST BORING RECORD
(BORING NUMBER  B-10 )
DATE DRILLED March 14, 2001
PROJECT NUMBER 01-2004
PROJECT Proposed Etheridge Greens Golf Course
LOCATION Chesapeake, Virginia y

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.2 [—\qusoil -2" - V
Gray silty fine sandy clay, moist, medium stiff, CL. / = 2-32-2
/2] % -
Gray mottled brown silty clayey fine sand, moist, loose, SC / = 4-4-4-4
40 L
Brownish gray silty fine sand, wet, loose, SP-SM : v [ 5 2-3-4-6
':'j x i
s ©emeemeememseseeecooeen _ [ 6-812-11
Gray fine sand, wet, medium compact, SP "
Same - x 4-6-8-11
— 10
Same 15 X 3-6-11
i
Same L 20 X 10-12-12

25.5

- Groundwater Level at Time of Boring

]
I - Undisturbed Sample
X
v

- Stabilized Groundwater Level Reading

Same - very compact — 25 28 x 16:30:50
BORING TERMINATED AT 25.5 FEET -
NOTES: o
TEST BORING RECORD
= C ‘
ML NI (BORING NUMBER  B-11 K
v ppesdpailn iR DATE DRILLED March 14, 2001
- Penetration Resistance (N - value) PROJECT NUMBER  01-2004
- Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
(LOCATION Chesapeake, Virginia )

McCALLUM TESTING LABORATORIES, INC.
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STANDARD PENETRATION RESISTANCE

DEPTH DESCRIPTION DEPTH
(FT.) (FT.) (BLOWS/FT) (BLOWS/6 IN)
0.0 0 10 20 30 40 50
0.2 "\JTopsoil - 2" 77
Grayish brown silty clayey fine sand, moist, loose, SC % r— 3-4-3-3
Same - gray A+ 3-5-5-4
A0 4 B
%
Gray mottled brown silty fine sandy clay, wet, soft, CL % v 5 8-2-2-5
6.0 24 -
Gray fine sand, wet, medium compact, SP = 5-8-9-9
Same - loose — 4-46-8
l— 10

12.0

15.0

25.5

~\SC

Grayish brown silty clayey fine sand, wet, medium compact,

Gray fine sand, wet, medium compact, SP

Same

Same - compact

NN

A Lo X 6-6-12

12-10-13

L. a5 \ X 16-20-24

BORING TERMINATED AT 25.5 FEET

NOTES:
TEST BORING RECORD
------- - Gradual Stratum Change BORING NUMBER P12 3
“““ Approximate Stratum Change DATE DRILLED March 14, 2001
@ - Penetration Resistance (N - value) PROJECT NUMBER 01-2004 ’
- Standard Penetration Test PROJECT Proposed Etheridge Greens Golf Course
I - Undisturbed Sample LOCATION Chesapeake, Virginia j
Y - Groundwater Level at Time of Boring
¥ - Stabilized Groundwater Level Reading McCALLUM TESTING LABORATORIES, INC.
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APPENDIX F

Analytical Results
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SEVERN

TRENT
SERVICES

STL Morth Canton
4101 Shuffel Drive NW
North Canton, OH 44720-6961

Tel: 330 497 9396
Fax: 330 497 0772
www.st-inc.com

ANALYTICAL REPORT

PROJECT NO. 49498-001
CHESAPEAKE GC, CHESAPEAKE, VA

Lot #: A1H020245

MARGIE RAY

URS
5540 Faimouth Street
Suite 201
Richmond, VA 23230

SEVERN TRENT LABORATORIES, INC.

Alesia M. Danford

Project Managexr

August 28, 2001

STL North Canton is a part of Severn Trent Laboralories, Inc.

20184



CASE NARRATIVE
A1H020245

The following report contains the analytical results for four water samples submitted to STL
North Canton by URS from the Chesapeake GC, Chesapeake, VA Site, project number 49498-
001. The samples were received August 2, 2001, according to documented sample acceptance
procedures. Margie Ray of URS added additional parameters on August 16, 2001.

STL North Canton utilizes USEPA approved methods in all analytical work. The samples
presented in this report were analyzed for the parameters listed on the analytical methods summary
page in accordance with the methods indicated. A summary of QC data for these analyses is
included at the rear of the report.

The results included in this report have been reviewed for compliance with the laboratory QA/QC
plan. All data have been found to be compliant with laboratory protocol.
SUPPLEMENTAL QC INFORMATION
SAMPLE RECEIVING
The samples were received at the laboratory at a temperature of 2.5° C.
GENERAL CHEMISTRY

Additional analyses for TDS, Bicarbonate Alkalinity, and Total Alkalinity were requested after the
recommended sample holding times had been exceeded.

20185



QUALITY CONTROL ELEMENTS OF SW-846 METHODS

STL North Canton conducts a quality assurance/quality control (QA/QC) program designed to provide scientifically valid
and legally defensible data. Toward this end, several types of quality control indicators are incorporated into the QA/QC
program, which is described in detail in QA Policy, QA-003. These indicators are introduced into the sample testing
process to provide a mechanism for the assessment of the analytical data.

QC BATCH
Environmental samples are taken through the testing process in groups called QUALITY CONTROL BATCHES (QC

batches). A QC batch contains up to twenty environmental samples of a similar matrix (water, soil) that are processed
using the same reagents and standards. STL North Canton requires that each environmental sample be associated with a
QC batch.

Several quality control samples are included in each QC batch and are processed identically to the twenty environmental
samples. These QC samples include a METHOD BLANK (MB), a LABORATORY CONTROL SAMPLE (LCS) and,
where appropriate, 8 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) pair or 8 MATRIX SPIKE/SAMPLE
DUPLICATE (MS/DU) pair. If there is insufficient sample to perform an MS/MSD or an MS/DU, then a
LABORATORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch.

LABORATORY CONTROL SAMPLE

The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full or partial set of
target analytes to a matrix similar to that of the environmental samples in the QC batch. The LCS analyte recovery
results are used to monitor the analytical process and provide evidence that the laboratory is performing the method
within acceptable guidelines. All control analytes indicated by a bold type in the LCS must meet acceptance criteria.
Failure to meet the established recovery guidelines requires the repreparation and reanalysis of all samples in the QC
batch. The only exception is that if the LCS recoveries are biased high and the associated sample is ND (non-detected)
for the parameter(s) of interest, the batch is acceptable.

At times, a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a QC sample
that is created and handled identically to the LCS. Analyte recovery data from the LCSD is assessed in the same way as
that of the LCS. The LCSD recoveries, together with the LCS recoveries, are used to determine the reproducibility
(precision) of the analytical system. Precision data are expressed as relative percent differences (RPDs). If the RPD fails
for an LCS/LCSD and yet the recoveries are within acceptance criteria, the batch is still acceptable.

METHOD BLANK

The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples contained
in the QC batch. Method Blank results are used to determine if interference or contamination in the analytical system
could lead to the reporting of false positive data or elevated analyte concentrations. All target analytes must be below the
reporting limits (RL) or the associated sample(s) must be ND except under the following circumstances:

¢ Common organic contaminants may be present at concentrations up to 5 times the reperting limits. Common metals
contaminants may be present at concentrations up to 2 times the reporting limit, or the reported blank concentration
must be twenty fold less than the concentration reported in the associated environmental samples. (See common
laboratory contaminants listed beiow.)

Volatile (GC or GC/MS) Semivolatile (GC/MS) Metals
Methylene chloride Phthalate Esters Copper
Acetone Iron
2-Butanone Zinc

Lead*

» for analyses run on TJA Trace [CP, ICPMS or GFAA only

*  Organic blanks will be accepted if compounds detected in the blank are present in the associated samples at leveis 10
times the blank level. Inorganic blanks will be accepted if elements detected in the blank are present in the
associated samples at 20 times the blank level.

STL North Carrten
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS
(Continued)

e Blanks will be accepted if the compounds/elements detected are not present in any of the associated environmental
samples.

Failure to meet these Method Blank criteria requires the repreparation and reanalysis of all samples in the QC batch.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which known concentrations of a
full or partial set of target analytes are added. The MS/MSD results are determined in the same manner as the results of
the environmental sample used to prepare the MS/MSD. The analyte recoveries and the relative percent differences
(RPDs) of the recoveries are calculated and used to evaluate the effect of the sample matrix on the analytical results. Due
to the potential variability of the matrix of each sample, the MS/MSD results may not have an immediate bearing on any
samples except the one spiked; therefore, the associated batch MS/MSD may not reflect the same compounds as the
samples contained in the analytical report. When these MS/MSD results fail to meet acceptance criteria, the data is
evaluated. If the LCS is within acceptance criteria, the batch is considered acceptable. The acceptance criteria do not
apply to samples that are diluted for organics if the native sample amount is 4x the concentration of the spike.

For certain methods, a Matrix Spike/Sample Duplicate (MS/DU) may be included in the QC batch in place of the
MS/MSD. For the parameters (i.e. pH, ignitability) where it is not possible to prepare a spiked sample, 2 Sample
Duplicate may be included in the QC batch. However, a Sample Duplicate is less likely to provide usable precision
statistics depending on the likelihood of finding concentrations below the standard reporting limit. When the Sample
Dupilicate result fails to meet acceptance criteria, the data is evaluated.

SURROGATE COMPOUNDS

In addition to these batch-related QC indicators, each organic environmental and QC sample is spiked with surrogate
compounds. Surrogates are organic chemicals that behave similarly to the analytes of interest and that are rarely present
in the environment. Surrogate recoveries are used to monitor the individual performance of a sample in the analytical
system.

If surrogale recoveries are biased high in the LCS, LCSD, or the Method Blank, and the associated sample(s) are ND, the
batch is acceptable. Otherwise, if the LCS, LCSD, or Method Blank surrogate(s) fail to meet recovery criteria, the entire
sample batch is reprepped and reanalyzed. If the surrogate recoveries are outside criteria for environmental samples, the
samples will be reprepped and reanalyzed unless there is objective evidence of matrix interference or if the sample
dilution is greater than the threshold outlined in the associated method SOP.

For the GC/MS BNA methods, the surrogate criterion is that two of the three surrogates for each fraction must meet
acceptance criteria. The third surrogate must have a recovery of ten percent or greater.

For the Pesticide, PCB, PAH, and Herbicide methods, the surrogate criterion is that one of two surrogate compounds
must meet acceptance criteria.

STL North Canton Certifications and Approvals:
Alabama (#41170), California (#2157), Connecricut (#PH-0590), Florida (#E87225), S B N
{llinois (#100439), Kansas (#E10336), Kentucky (#90021), Massachusetts (#M-OH048),

Maryland (#272), Minnesota (#39-999-348), Missouri (#6090), New Jersey (#74001),

New York (#10975), North Dakota (#R-156), Ohio (#6090), OhioVAP (#CL0024),

Pennsylvania (#68-340), Rhode Island (#237), South Carolina (#92007001, #92007002, #92007003),

Tennessee (#02903), West Virginia (#210), Wisconsin (#999518190),NAVY, ARMY,

USDA Soil Permit, ACIL Seal of Excellence — Participating Lab Status Award (#82)

z
>
n
]
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NAObradovichB\WNarrative_072301.doc, Revised: 07/24/01
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ANALYTICAL METHODS SUMMARY

A1H020245
ANALYTICAL

PARAMETER METHOD
Alkalinity MCAWW 310.1
Bicarbonate Alkalinity MCAWW 310.1
Bromide MCAWW 300.0A
Chloride MCAWW 300.0A
Filtexrable Residue (TDS) MCAWW 160.1
Fluoride MCAWW 300.0A
Inductively Coupled Plasma (ICP) Metals SW846 6010B
Mercury in Liquid Waste (Manual Cold-Vapor) SWB46 7470A
Nitrate as N MCAWW 300.0A
Sulfate MCAWW 300.0A
Total phosphorus MCAWW 365.2
Total Organic Carbon MCAWW 415.1
Trace Inductively Coupled Plasma (ICP} Metals SwW846 6010B
References:
MCAWW "Metheods for Chemical Analysis of Water and Wastesg",

EPA-600/4-79-020, March 1983 and subsequent revisions.
SWB46 *Test Methods for Evaluating Solid Waste, Physical/Chemical

Methods”, Third Edition, November 1986 and its updates.

TL North Tan-opn
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SAMPLE SUMMARY

A1H020245

WO # SaMPLE# CLIENT SAMPLE ID

SAMPLED SAMP
DATE TIME

EHD4 S 001 MW-1 CENTER
EHD5SM 002 MW-2 NE
EHDSN 003 MW-2 NE DUP.
EHDSP 004 MW-3 SE

NOTE (S) -

08/01/01 13:00
08/01/01 14:15
08/01/01 14:20
08/01/01 15:25

~ The analytical resulis of the samples listed above are presentzd on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND* were not detected at or above the stated Iimit.

- This report must not be reproduced, except In full, without the written appraval of the laboratory,

- Resulis for the following parameters are never reporied on 2 dry welght basis: color, corrosivity, density, (lashpoint, Ignitability, layers, odor,
paint fileer test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, sollds, solubility, emperanre, viscosity, and weight.

STL North Cancton
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URS

Client Sample ID: MW-1 CENTER

DISSOLVED Metals

Lot-Sample #...: A1H020245-001 Matzix......- : WG
Date Sampled...: 08/01/01 13:00 Date Received..: 08/02/01
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1218124

Silver ND 5.0 ug/L SWB846 6010B 08/06-08/09/01 EHD491A0
Dilution Pactor: 1

Aluminum ND 200 ug/L SW846 6010B 08/06-08/09/01 EHD491AH
Dilution Factor: 1

Arsenic ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHD491A1
Dilution PFactor: 1

Barium ND 200 ug/L SW846 6010B 08/06-08/09/01 EHD491AJ
Dilution Factor: 1

Beryllium ND 5.0 ug/L SWB846 6010B 08/06-08/09/01 EHD491AK
Dilution PFactor: 1

Boron ND 200 ug/L SW846 6010B 08/06-08/09/01 EHD491AL
Dilution Factor: 1

Chromium ND 5.0 ug/L Swe46 6010B 08/06-08/09/01 EHD491A3
Dilution PFactor: 1

Copper ND 25.0 ug/L SW846 6010B 08/06-08/09/01 EHD491AN
Dilution PFactor: 1

Iron 10200 100 ug/L SW846 6010B 08/06-08/09/01 EHD491AP
Dilution Pactor: 1

Calcium 92000 5000 ug/L 5WB46 6010B 08/06-08/09/01 EHD491AM
Dilution Factor: 1

Cadmium ND 2.0 ug/L SwWede 60108 08/06-08/09/01 EHD491A2
Dilation Factor: 1

Mercury ND 0.20 ug/L SW846 7470A 08/06-08/07/01 EHD491AX
Dilution Pactor: 1

Potassium ND 5000 ug/L SwWe46 6010B 08/06-08/09/01 EHD491AQ
Dilution Factor: 1

Magnesium 13200 5000 ug/L 5W846 6010B 08/06-08/09/01 EHD491AR
Dilution Pactor: 1

STL North Canton

{Continued on next page)
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Lot-Sample #...:

URS

Client Sample ID: MW-1 CENTER

DISSOLVED Metals

A1H020245-001

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Manganese 339 15.0 ug/L SW846 6010B 08/06-08/09/01 EHD491AT
Dilution Factor: 1

Sodium 32400 5000 ug/L 5W846 6010B 08/06-08/09/01 EHD491AU
Dilution Pactor: 1

Nickel ND 40.0 ug/L SWe46 6010B 08/06-08/09/01 EHD491AV
pDilution Factor: 1

Lead ND 3.0 ug/L SWB46 €010B 08/06-08/09/01 EHD491A4
Dilutiecn Factor: 1

Selenium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHD491AS5
pilution Factor: 1

Thallium ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHD491A6
Dilution Factor: 1

Vanadium ND 7.0 ug/L SwWwB46 6010B 08/06-08/09/01 EHD491A7
Dilurion Factor: 1

Zinc ND 20.0 ug/L SwW846 6010B 08/06-08/09/01 EHD491AW

STL North Canton
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URS
Client Sample ID: MW-1 CENTER
General Chemistry

Lot-Sample #...: AlH020245-001 Work Order #...: EHD49 Matrix......... : WG
Date Sampled...: 08/01/01 13:00 Date Received..: 08/02/01

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate 130 5.0 ng/L MCAWW 310.1 08/16/01 1225494
Alkalinity

Dilution Pactor: 1

Bromide ND 500 ug/L MCAWW 300.0A og/03/01 1215219
Dilution Factor: 1

Chlorxide 74300 1000 ug/L MCAWW 300.0A os8/03/01 1215220
Dilution Pactor: 1

Fluoride ND 1000 ug/L MCAWW 300.0A 68/03/01 1215221
Dilution Factor: 1

Nitrate ND 100 ug/L MCAWW 300.0A 08/03/01 1215223
Diluticn Factor: 1

Sulfate 139000 1000 ug/L MCAWW 300.0A 08/03/01 1215224
Dilution Factor: 1

Total phosphorus 210 100 ug/L MCAWW 365.2 08/07/01 1219373
Dilution Factor: 1

Total Alkalinity 130 5.0 wg/L MCAWW 310.1 08/16/01 1229435
Dilution Pactor: 1

Total Dissolved 510 10 ng/L MCAWW 160.1 08/16-08/20/01 1229172

Solids

Dilution Factor: 1

Total Organic Carbon 3 1 ng/L MCAWW 415.1 08/17/01 1232204
Dilution Factor: 1

STL. North Cancoen
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URS
Client Sample ID: MW-2 KE

DISSOLVED Metals

Lot-Sample #...: A1H020245-002 Matrix.......: WG

Date Sampled...: 08/01/01 14:15 Date Received..: 08/02/01

y REPORTING PREPARATION-  WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 1218124

Silver ND 5.0 ug/L SWe46 6010B 08/06-08/09/01 EHDSM1AO0

Dilution Factor: 1

Aluminum ND 200 ug/L SwW846 6010B 08/06-08/09/01 EHDSM1AH
Dilution Factor: 1

Arsenic ND 10.0 ug/L SWB46 6010B 08/06-08/05/01 EHDSM1Al
Dilution Factor: 1

Barium ND 200 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AJ
Dilution Factor: 1

Beryllium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AK

Dilution Factor: 1

Boron ND 200 ug/L SW846 6010B 08/06-08/09/01 EHDSMIAL
Dilution Pactor: 1

Calcium 37800 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AM
Dilution Factor: 1

Cadmium ND 2.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSM1A2
Dilution Factor: 1

Chromium ND 5.0 ug/L SWB46 6010B 08/06-08/09/01 EHD5M1A3
Dilution Pactor: 1

Copper ND 25.0 ug/L SWB46 6010B 08/06-08/05/01 EHDSM1AN
Dilution Factor: 1

Iron 4860 100 ug/L SWB46 6010B 08/06-08/09/01 EHDSM1AP

Dilution Factor: 1

Mercury ND 0.20 ug/L SWB846e 7470A 08/06-08/07/01 EHDSM1AX
Dilution Factor: 1

Potassium 8130 5000 ug/L 5W846 6010B 08/06-08/09/01 EHDSM1A(
Dilution Factor: 1

Magnesium 18700 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AF
Dilution Factor: 1

(Continued on next page)
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URS

Client Sample ID: MW-2 NE

DISSOLVED Metals

Lot-Sample #...: AL1H020245-002 Matxrix......... : WG
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Manganese 237 15.0 ug/L SwW846 6010B 08/06-08/09/01 EHDSM1AT
Dilution Factor: 1

Sodium 34000 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AU
Dilution Factor: 1

Nickel ND 40,0 ug/L SwB4e 6010B 08/06-08/09/01 EHDSM1AV
Dilution Factor: 1

Lead ND 3.0 ug/L SW846 6010B 08/06-08/09/01 EHD5M1A4
Dilution Factor: 1

Selenium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AS
Dilution Pactor: 1

Thallium ND 10.0 ug/L SwWB46 6010B 08/06-08/09/01 EHDSM1A6
Dilution Factor: 1

Vanadium ND 70 ug/L SW846 6010B 08/06-08/09/01 EHDSM1A7
Dilution Factor: 1

Zinc ND 20.0 ug/L SW846 6010B 08/06-08/09/01 EHDSM1AW
Dilution Factor: 1

STL North Canton
11
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URS
Client Sample ID: MW-2 NE
General Chemistry

Lot-Sample #...: AlH020245-002 Work Order #...: EHD5SM Matrix.........: WG
Date Sampled...: 08/01/01 14:15 Date Received..: 08/02/01

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHQD ANALYSIS DATE BATCH #
Bicarbonate 75 5.0 mg/L MCAWW 310.1 - 08/17/01 1229494
Alkalinity

Dilution Factor: 1

Bromide ND 500 ug/L MCAWW 300.0A 08/03/01 12152189
Dilution Factor: 1

Chloride 54000 1000 ug/L MCAWW 300.0A 08/03/01 1215220
Dilution Factor: 1

Fluoride ND 1000 ug/L MCAWW 300.0A 08/03/01 1215221
Dilution Factor: 1

Nitrate ND 100 ug/L MCAWW 300.0A 08/03/01 1215223
Dilution Factor: 1

Sulfate 103000 1000 ug/L MCAWW 300.0A 08/03/01 1215224
Dilution Factor: 1

Total phosphorus 170 100 ug/L MCAWW 365.2 08/07/01 1219373
Dilution Factor: 1

Total Alkalinity 75 5.0 mg/L MCAWNW 310.1 08/17/01 1229495
Dilution Factor: 1

Total Dissolved 390 10 mg/L MCAWW 160.1 08/16-08/20/01 1229172

Solids

Dilutien Factor: 1

Total Organic Carbon 2 1 mg/L MCAWW 415.1 08/17/01 1232204
Dilution Factor: 1

STL North Tanton
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URS

Client Sample ID: MW-2 NE DUP.

DISSOLVED Metals

Lot-Sample #...: A1H020245-003 Matrix.......: WG
Date Sampled...: 08/01/01 14:20 Date Received..: 08/02/01
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1218124

Silver ND 5.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSNLAO
Dilution Factor: 1

Aluminum ND 200 ug/L SWB46 6010B 08/06-08/09/01 EHDSN1AH
Dilution Factor: 1

Arsenic ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHDSN1Al
Dilution Factor: 1

Barium ND 200 ug/L SWB46 6010B 08/06-08/09/01 EHDSN1AJ
Dilution Factor: 1

Beryllium ND 5.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSN1AK
Dilution Factor: 1

Boron ND 200 ug/L SWB46 6010B 08/06-08/09/01 EHDSNIAL
Dilution Factor: 1

Calcium 38800 5000 ug/L SW846 6010B 08/06-08/05/01 EHDSN1AM
Dilution Factor: 1

Cadmium ND 2.0 ug/L SW846 €6010B 08/06-08/09/01 EHDSN1AZ2
Dilution Factor: 1

Chromium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSN1A3
Dilution Factor: 1

Copper ND 25.0 ug/L SW846 6010B 08/06-08/09/01 EHDSN1AN
Dilution Factor: 1

Iron 4750 100 ug/L SWB46 6010B 08/06-08/09/01 EHDSNI1AP
Dilution Pactor: 1

Mercury ND 0.20 ug/L SWB46 T7470A 08/06-08/07/01 EHDSN1AX
Dilution Factor: 1

Potassium 8340 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSN1RAQ
Dilution Factor: 1

Magnesium 19100 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSN1AR
Dilution Factor: 1

(Continued on next page)
North Canton
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URS
Client Sample ID: MW-2 NE DUP.

DISSOLVED Metals

Lot-Sample #...: A1H020245-003 Matrix.........: WG
REPORTING PREPARATION-  WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Manganese 242 15.0 ug/L SW846 6010B 08/06-08/09/01 EHDSN1AT

Dilution Factor: 1

Sodium 34700 5000 ug/L SW846 6010B 08/06-08/09/01 EADSN1AU
Pilution Factor: 1

Nickel ND 40.0 ug/L SW846 6010B 08/06-08/09/01 EHDSNLAV

Dilution Factor: 1

Lead ND 3.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSN1A4
Dilution Factor: 1

Selenium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EEDSN1AS
Dilution Factor: 1

Thallium ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHDSN1AG
Dilution Factor: 1

Vanadium ND 740 ug/L SW846 6010B 08/06-08/09/01 EHDSN1A7
Dilution Factor: 1

Zinc ND 20.0 ug/L SWB846 6010B 08/06—08/09/01 EHDSN1AW
Dilution Factor: 1

STL North Canton
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URS
Client Sample ID: MW-2 NE DUP.
General Chemistry

Lot-Sample #...: A1H020245-003 Work Order #...: EHDSN Matrix.........: WG
Date Sampled...: 08/01/01 14:20 Date Received..: 08/02/01

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate 73 5.0 ng/L MCAWW 310.1 08/24/01 1239436
Alkalinity

DPilutien Factor: 1

Bromide ND 500 ug/L MCAWW 300.0A 08/03/01 1215219
Diluticn Factor: 1

Chloride 54000 1000 ug/L MCAWW 300.0A 08/03/01 1215220
Dilution Factor: 1

Fluoride ND 1000 ug/L MCAWW 300.0A 08/03/01 1215221
Dilution Factor: 1

Nitrate ND 100 ug/L MCAWW 300.0A 08/03/01 1215223
Dilution Factor: 1

Sulfate 103000 1000 ug/L MCAWW 300.0A 08/03/01 1215224
Dilution Factor: 1

Total phosphorus 190 100 ug/L MCAWW 365.2 os8/07/01 1219373
Dilution Factor: 1
Total Alkalinity T3 5.0 mg/L MCAWW 310.1 08/24/01 1240129
Dilution Factor: 1
Total Dissolved 380 10 mg/L MCAWW 160.1 08/16-08/20/01 1229172
Solids

Dilution Factor: 1

Total Organic Carbon 2 1 mg/L MCAWW 415.1 08/17/01 1232204
Dilution Factor: 1

STL North Canton

20198



URS
Client Sample ID: MW-3 SE

DISSOLVED Metals

Lot-Sample #...: ALH020245-004 Matyix.......: WG
Date Sampled...: 08/01/01 15:25 Date Received..: 08/02/01

REPORTING PREPARATION-  WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch $#...: 1218124
Silver ND 5.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSP1A0

Dilution Factor: 1

Aluminum ND 200 ug/L SW846 6010B 08/06-08/09/01 EHDS5P1AH
Dilution Factor: 1

Arsenic ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1Al
Dilution Pactor: 1

Barium ND 200 ug/L SWB46 601CB 08/06-08/09/01 EHDSPLAJ
Dilution Factor: 1

Beryllium ND 5.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSPlAX
Dilution Factor: 1

Boren ND 200 ug/L SWB846 6010B 08/06-08/09/01 EHDSP1AL
Dilution Factor: 1

Calcium 77300 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AM
Dilution Factor: 1

Cadmium ND 2.0 ug/L SW846 6010B 08/06-08/09/01 EHDS5P1A2
Dilution Factor: 1

Chromium ND 5.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1A3
Dilution Factor: 1

Copper ND 25.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AN
Dilution Factor: 1

Iron 4790 100 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AP

Dilution Factor: 1

Mercury ND 0.20 ug/L SW846 7470A 08/06-08/07/01 EHDSP1AX
Dilution Factor: 1

Potassium ND 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AQ
Dilution Factor: 1

Magnesium 15600 5000 ug/L SW846 6010B 08/06-08/09/01 EHDSP1AR
Dilution Factor: 1

(Continued on next page)
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URS
Client Sample ID: MH-3 SE

DISSOLVED Metals

Lot-Sample #...: A1H020245-004 Matrix.........: WG
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Manganese 160 15.0 ug/L SWB846 6010B 08/06-08/09/01 EHDSP1AT

Dilution Factor: 1

Sodium 48200 5000 ug/L SW846 6010B 08/06-08/09/01 EED5P1AU
Dilution Factor: 1

Nickel ND 40.0 ug/L SW846 6010B 08/06-08/05/01 EHDS5P1AV
Dilution Factor: 1

Lead ND 3.0 ug/L SW846 6010B 08/06-08/09/01 EHDSP1A4
Dilution Factor: 1

Selenium ND 5.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSP1AS
Dilution Factor: 1

Thallium ND 10.0 ug/L SWe46 6010B 08/06-08/05/01 EHDSP1A&

Dilution Factor: 1

Vanadium ND 7.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSP1A7

Dilution Factor: 1

Zinc ND 20.0 ug/L SWB46 6010B 08/06-08/09/01 EHDSP1AW
Dilution Factor: 1

STL North Canton
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URS
Client Sample ID: MW-3 SE
General Chemistry

Lot-Sample #...: Al1H020245-004 Work Order #...: EHDSP Matrix.........: WG
Date Sampled...: 08/01/01 15:25 Date Received..: 08/02/01

PREPARATION- PREP

PRARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate 160 5.0 og/L MCAWW 310.1 g8/17/01 1229494
Alkalinity

Dilution Factor: 1

Bromide ND 500 ug/L MCAWW 300.0A 08/03/01 1215218
Dilution Factor: 1

Chloride 53300 1000 ug/L MCAWW 300.0A2 08/03/01 1215220
Dilution Factor: 1

Fluoride ND 1000 ug/L MCAWW 300.0A 08/03/01 1215221
Dilution Pactor: 1

Nitrate ND 100 ug/L MCAWW 300.0A 08/03/01 1215223
Dilution Factor: 1

Sulfate 112000 1000 ug/L MCAWW 300.0A 08/03/01 1215224
Pilution Factor: 1

Total phosphorus 390 100 ug/L MCAWW 365.2 oa/o07/01 1219373
pilution Factor: 1
Total Alkalinity 160 5.0 mg/L MCAWW 310.1 08/17/01 1229495
Dilution Factor: 1
Total Dissolved 460 10 mg/L MCAWW 160.1 08/16-08/20/01 1229172
Solids

Dilution Factor: 1

Total Organic Carbon 6 1 mg/L MCAWW 415.1 08/17/01 1232204

Dilutien Factor: 1

STL North Canton
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METHOD BLANK REPORT

DISSOLVED Metals

Client Lot #...: Al1H020245 Matrix.........: WATER
REPCRTING PREPARATION - WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample #: ALH060000-124

Aluminum

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Copper

Ircon

Lead

Magnesium

Manganese

Mercury

Nickel

STL North Canton

ND

200
Dilution

10.0
Dilutien

200
Dilution

5.0
Dilution

200
Dilution

2.0

Dilution

5000
Dilution

5.0
Dilution

250
Dilution

100
Dilution

3.0
Dilution

5000
Dilution

15.0
Dilution

Q.20
Dilution

40.0
Dilution

ug/L
Factor: 1

ug/L
Facter: 1

ug/L
Factor: 1

ug/L
Factor: 1

ug/L
Factor: 1

ug/L

Factor: 1

ug/L
Factor: 1

ug/L
Factor: 1

ug/L

Factor: 1

ug/L

Factor: 1

ug/L
Factor: 1

ug/L

Factor: 1

ug/L
Factor: 1

ug/L
Factor: 1

ug/L

Factor: 1

Prep Batch #...: 1218124

SW846

SWB46

Swe4e

SWe4e

SW846

SW846

SWB46

SWB46

sSwa4e6

S5wW846

SwWe4s

SWe4e6

SWB46

SWB4e6

SWB46

(Continued on next page)

6010B

6C10B

6010B

6010B

6010B

60108

6010B

6010B

6010B

6010B

6010B

6010B

6010B

7470A

6010B

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/09/01

08/06-08/07/01

08/06-08/09/01

EHHRK1CU

EHHRK1DC

EHHRK1CV

EHERKICHW

EHHRK1CX

EHHRK1DD

EHHRK1CO

EHHRK1DE

EHHRK1C1

EHHRK1C2

EHHRK1DF

EHHRK1C4

EHHRK1CS

EHHRK1CS

EHHRK1C7
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METHOD BLANK REPORT

DISSOLVED Metals

Client Lot #...: Al1H020245 Matrix.........: WATER
REPORTING PREPARATION- WORK

PARBMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Potassium ND 5000 ug/L SWe46 6010B 08/06-08/09/01 EHHRK1C3
Dilution Factor: 1

Selenium ND 5.0 ug/L SWB846 6010B 08/06-08/09/01 EHHRK1DG
Dilution Factor: 1

Silver ND 5.0 ug/L SwWe46 6010B 08/06-08/09/01 EHHRK1DA
Dilution Factor: 1

Sodium ND 5000 ug/L SW846 6010B 08/06-08/09/01 EHHRK1CE
Dilution Factor: 1

Thallium ND 10.0 ug/L SW846 6010B 08/06-08/09/01 EHHRK1DH
Dilution Factor: 1

Vanadium ND 7.0 ug/L SW846 6010B 08/06-08/09/01 EHHRK1DJ
Dilution Factor: 1

Zinc ND 20.0 ug/L SwW846 6010B 08/06-08/09/01 EHHRK1CS
Dilution Factor: 1

NOTE (S) :

Calculations are performed before rounding 1o avoid round-off errors in calculated results.

North Canton
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METHOD BLANK REPORT

General Chemistry

Client Lot #...: A1H020245 Matrix......... : WATER
REPORTING PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH #
Bicarbonate Work Order #: EH7QR1AA MB Lot-Sample #: A1H170000-494
Alkalinity
ND 5.0 mg/L MCAWW 310.1 08/16/01 1225494
Dilution Factor: 1
Bicarbonate Work Order #: EJMRHLIAA MB Lot-Sample #: A1H270000-436
Alkalinity
ND 5.0 mg/L MCAWW 310.1 08/24/01 1239436
Dilution Factor: 1
Bromide Work Order #: EHFAMIAA MB Lot-Sample #: A1H030000-219
ND 500 ug/L MCAWW 300.0A 08/02/01 1215219
Dilution Factor: 1
Chloride Work Order #: EHF3P1AA MB Lot-Sample #: A1H030000-220
ND 1000 ug/L MCAWW 300.0A 08/02/0L 1215220
Dilution Pactor: 1
Fluoride Work Order #: EHF271AA MB Lot-Sample #: AlH030000-221
ND 1000 ug/L MCAWW 300.0A 08/02/01 1215221
Dilution Factor: 1
Nitrate Work Order #: EHF4N1AA MB Lot-Sample #: A1H030000-223
ND 100 ug/L MCAWW 300.0A 08/02/01 1215223
Dilution Facter: 1
Sulfate Work Order #: EHF4T1AA MB Lot-Sample #: A1H030000-224
ND 1000 ug/L MCAWW 300.0A 08/02/01 1215224
Dilution Factor: 1
Total phosphorus Work Order #: EHKRW1AA MB Lot-Sample #: A1H070000-373
ND 100 ug/L MCAWW 365.2 08/07/01 1219373
Dilution Factor: 1
Total Alkalinity Work Order #: EH7Q01ARA MB Lot-Sample #: A1H170000-483S
ND 5.0 mg/L MCAWW 310.1 08/16/01 1229495
Dilution Factor: 1
Total Alkalinity Work Order #: EJMRELAA MB Lot-Sample #: AI1H280000-129
ND 5.0 mg/L MCAWW 310.1 08/24/01 1240129
Dilution Factor: 1
Total Dissoclved Work Order #: EJAX21AA MB Lot-Sample #: A1H170000-172
Solids
ND 10 mg/L MCAWW 160.1 08/16-08/20/01 1229172
Dilution Factor: 1
(Continued on next page)
STL North Canton 22
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METHOD BLANK REPORT

General Chemistry

Client Lot #...: ALlH020245 MatrixX....onwes : WATER
REPORTING PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH #
Total Organic Carbon Work Order #: EHS8N61AA MB Lot-Sample #: A1H200000-204
ND ik mg/L MCAWW 415.1 08/17/01 1232204
Dilution Factor: 1
NOTE (S) :
Calculations are performed before rounding to avoid round-off errors in calculated results.
STL North Cantcn 23
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Client Lot #...:

PARARMETER

LCS Lot-Sample:

Aluminum

Barium

Beryllium

Boron

Caleium

Copper

Iron

Potassium

Magnesium

Manganese

Sodium

Nickel

Zinc

Mercury

STL North Canton

LABORATORY CONTROL SAMPLE EVALUATION REPORT

DISSOLVED Metals

A1H020245 Matrix......... : WATER

PERCENT RECOVERY PREPARATION-

RECOVERY LIMITS METHOD ANALYSIS DATE WORK CRDER #

A1lHO60000-124 Prep Batch #...: 1218124

99 (80 - 120) SWB46 6010B 08/06-08/09/01 EHHRKLEC
Dilution Factor: 1

97 (g0 - 120) Sw846 6010B 08/06-08/09/01 EHHRKI1ED
Dilution Factor: 1

939 (80 - 120) SW846 6010B 0B/06-08/09/01 EHHRK1EE
Dilution Factor: 1

9g (80 - 120) SW846 6010B 08/06-08/09/01 EHHRKLEF
Dilution Factor: 1

99 (B0 - 120) SwWB46 5010B 08/06-08/09/01 EHHRK1EG
Dilution Factor: 1

99 (80 - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EH
Dilution Factor: 1

106 (77 - 127) SWB46 6010B 08/06-08/09/01 EHHRKLEJ
Dilution Factor: 1

105 (80 - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EK
Dilution Factor: 1

102 (80 - 120) SWe46 6010B 08/06-08/09/01 EHHRKLEL
Dilution Factor: 1

101 (BO - 120) SWB46 6010B 08/06-08/09/01 EHHRK1EM
Dilution Factor: 1

103 (80 - 120) SWB46 6010B 08/06-08/09/01 EHHRKI1EN
Dilution Factor: 1

98 (80 - 120) SW846 6010B 08/06-08/09/01 EHHRKLEP
Dilution Pactor: 1

101 (B0 - 120) SW846 6010B 08/06-08/09/01 EHHRK1EQ
Dilution Factor: 1

84 (70 - 118) SW846 7470A 08/06-08/07/01 EHHRK1ER

Dilution Factor: 1

(Continued on next page)
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LABORATORY CONTROL SAMPLE EVALUATION REPORT

DISSOLVED Metals

Client Lot #...: AlH020245 Matrix......... : WATER
PERCENT RECOVERY PREPARATION-

PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER #

Silver 110 (80 - 120) SW846 6010B 08/06-08/09/01 EHHRKI1ET
Dilution Factor: 1

Arsenic 101 (80 - 120) SW8B46 6010B 08/06-08/09/01 EHHRK1EU
Dilution Factor: 1

Cadmium 99 (B0 - 120) SwWe46 6010B 08/06-0B/09/01 EHHRK1EV
Dilution Factor: 1

Chromium 98 (B0 - 120} SWwW846 6010B 08/06-08/09/01 EHHRK1EW
Dilution Factor: 1

Lead 99 (B0 - 120) SwW846 6010B 08/06-08/09/01 EHHRK1EX
Dilution Factor: 1

Selenium 105 (80 - 120) SW846 6010B 08/06-08/09/01 EHHRK1EO
Dilution Factor: 1

Thallium 100 {80 - 120) SW846 6010B 08/06-08/09/01 EHHRK1EL
Dilution Factor: 1

Vanadium 88 (B0 - 120) SWB46 6010B 08/06-08/09/01 EHHRK1E2
Dilution Factor: 1

NOTE (S) :

Calculations are performed before rounding to aveid round-off errors in caleulated resulis.

STL North Canton
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General Chemistry

LABORATORY CONTROL SAMPLE EVALUATION REPORT

PREPARATION- PREP
ANALYSIS DATE BATCH #

Lot-Sample #...: A1H020245S
PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
Bromide WO# : BHFAM1AC-LCS/EHF4M1AD-LCSD
96 (90 - 110) MCAWW 300
96 (90 - 110) 0.20 (0-20) MCAWW 300.
Dilution Factor: 1
Fluoride WO#: EHF271AC-LCS/EHF271AD-LCSD
96 (S0 - 110) MCAWW 300.
96 (80 - 110) 0.0 (0-20) MCAWW 300.
Dilution Pactor: 1
NOTE(S) :

-0A 08/02/01

LCS Lot-Samplef: A1H030000-219
1215219

oA 0s8/02/01 1215218

LCS Lot-Sample#: ALHO030000-221
0A 08/02/01 1215221
oA 08/02/01 1215221

Calculations are performed before rounding to avoid round-off errors in calculated results.

STL North Canton
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General Chemistry

LABORATORY CONTROL SAMPLE EVALUATION REPORT

Client Lot #...: R1H020245 Matrix.........: WATER
PERCENT RECOVERY PREPARATION- PREP
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE BATCH #
Chloride Work Order #: EHF3P1AC LCS Lot-Sample#: ALH030000-220
94 (90 - 110) MCAWW 300.0A 08/02/01 1215220
Dilution Factor: 1
Nitrate Work Order #: EHF4N1AC LCS Lot-Sample#: A1H030000-223
97 (30 - 110) MCAWW 300.0A 08/02/01 1215223
Dilution Factor: 1
Sulfate Work Order #: EHFAT1AC LCS Lot-Sample#: ALH030000-224
100 (90 - 110) MCAWW 300.0A 08/02/01 1215224
Diluticon Factor: 1
Total phosphorus Work Order #: EHKRW1AC LCS Lot-Sample#: ALH070000-373
94 (53 - 134) MCAWW 365.2 08/07/01 1213373

Total Alkalinity
102

Total Alkalinity
102

Total Dissolved
Solids
101

Total Organic Carbon
95

NOTE (S) :

Dilution Factor: 1

Work Order #: EH7Q01AC
(90 - 127) MCAWW 310.1
Dilution Factor: 1

Lcs

Work Order #: EJMRELAC
(90 - 127) MCAWW 310.1
Dilution Factor: 1

LCS

Work Order #: EJAX21AC LCS

(69 - 120) MCAWW 160.1
Dilution Pactor: 1

Work Order #: EHBN61AC
(B8 - 115) MCAWW 415.1
Dilution Factor: 1

LCS

Lot-Sample#: A1H170000-495
08/16/01

Lot-Sample#: A1H280000-129
08/24/01

Lot-Sample#: A1H170000-172

08/16-08/20/01

Lot-Sample#: A1H200000-204
08/17/01

Calculations are performed before rounding to avoid round-ofT errors in calculated results.

STL North Canton
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MATRIX SPIKE SAMPLE EVALUATION REPORT

DISSOLVED Metals

Client Lot #...: A1H020245 Matrix.........: WATER
Date Sampled...: 08/02/01 14:40 Date Received..: 08/03/01
PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER #
MS Lot-Sample f#: A1H030197-003 Prep Batch #...: 1218124
Boron 100 (75 - 125) SW846 6010B 08/06-08/09/01 EHFS51EU
99 (75 - 125) 1.3 (0-20) SW846 6010B 08/06-08/09/01 EHFS51EV
Dilution Factor: 1
Thallium 99 {75 - 125) SW846 6010B 08/06-08/09/01 EHFS51EX
98 (75 - 125) 0.78 (0-20) SWB46 6010B 08/06-08/09/01 EHFS51EQ
Dilution Factor: 1
Vanadium 98 (78 - 125) SWB46 6010B 08/06-08/09/01 EHFS51E2
97 (75 - 125) 0.87 {0-20) 8SWB46 6010B 08/06-08/09/01 EHFS551E3
Dilution Factor: 1
NOTE(S) :

Calculations are performed before rounding to avoid round-off errors in calculated results.

STL North Canton
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Client Lot #...: ALH020245

General Chemistry

Date Sampled...: 08/15/01 10:00 Date Received..: 08/16/01

PERCENT RECOVERY

RPD

MATRIX SPIKE SAMPLE EVALUATION REPORT

PREPARATION- PREP

PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
Chloride WO#: EHC031GQ-MS/EHCO031GR-MSD MS Lot-Sample #: A1H020152-001
94 (56 137} MCAWW 300.0A 08/02/01 1215220
93 (56 137) 0.86 (0-20) MCAWW 300.0A 08/02/01 1215220
Dilution Factor: 2
Nitrate WO#: EHCO031GU-MS/EHC031GV-MSD MS Lot-Sample #: A1H020152-001
101 (47 154) MCAWW 300.0A 08/02/01 1215223
100 (47 154) 1.6 (0-30) MCARWW 300.0A 08/02/01 1215223
Dilution Factor: 2
Sulfate WO#: EHC031G2-MS/EHC031G3-MSD MS Lot-Sample #: A1HO020152-001
94 (38 158) MCAWW 300.0A as/02/01 1215224
91 (38 155) 1.0 (0-20) MCAWW 300.0A 08/02/01 1215224
Dilution Factor: 2
Total phosphaorus WO#: EHD761AQ-MS/EHD761AR-MSD MS Lot-Sample #: AlH020246-001
33 {10 156) MCRWW 365.2 08/07/01 1219373
147 (10 156) 6.7 (0-26) MCRWW 365.2 08/07/01 1219373
Dilution Factor: 1
Total Alkalinity WO#: EH4101AM-MS/EH4101AN-MSD MS Lot-Sample #: A1H160194-007
23 (10 160) MCAWW 310.1 08/16/01 1229435
19 (10 160) 19 (0-24) MCRAWW 310.1 08/16/01 1229495
Dilution Factor: 1
Total Organic Carbon WO#: EH4101AU-MS/EH4101ARV-MSD MS Lot-Sample #: A1H160194-007
89 (72 136) MCAWW 415.1 08/17/01 1232204
89 (72 136) 0.86 (0-~20) MCAWW 415.1 08/17/01 1232204

NOTE (S) :

Dilution Factor: 1

Calculations are performed before rounding to aveid round-ofT errors in calculaicd resulis.

STL North Canton
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MATRIX SPIKE SAMPLE EVALUATION REPORT
General Chemistry

Client Lot #...: A1H1601%4 Matrix.........: WG
Date Sampled...: 08/15/01 10:00 Date Received..: 08/16/01

PERCENT RECOVERY RPD PREPARATION - PREP
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
Chloride WO#: EH4101AC-MS/EH4101AD-MSD MS Lot-Sample #: AlH1601%4-007
82 _ k56 = 137) MCAWW 300.0A 08/17/01 1232422
69 (56 - 137) 0.%6 (0-20) MCAWW 300.0A 08/17/01 1232422
Dilution Factor: 10
Instrument ID..: NO INST Analyst ID.....: 002509
Nitrate WO# : EH4101AF-MS/EH4101AG-MSD MS Lot-Sample #: AL1H160194-007
103 (47 - 154) MCAWW 300.0A 08/16/01 1229149
106 (47 - 154) 3.4 (0-30) MCAWW 300.0A 08/16/01 1229149
Dilution Factor: 1
Instrument ID..: NO INST Bnalyst ID.....: 002509
Sulfate WO#: EH4101AJ-MS/EH4101AK-MSD MS Lot-Sample #: A1lH160194-007
42 (38 - 155} MCAWW 300.0A 0s8/17/01 1232423
18 (38 - 155) 1.5 {0-20) MCAWW 300.0A 08/17/01 1232423
Dilution Factor: 10
Instrument ID..: NO INST Rnalyst ID.....: 002509
Total Alkalinity WO#: EH4101AM-MS/EH4101AN-MSD MS Lot-Sample #: A1H160194-007
23 (1o - 160) MCAWW 310.1 08/16/01 1229495
1.9 (10 - 160) 19 (0-24) MCAWW 310.1 08/16/01 1229495
Dilution Factor: 1
Instrument ID..: NO INST Analyst ID.....: 000012
Total Organic Carbon WO#: EH4101AU-MS/EH4101AV-MSD MS Lot-Sample #: AlH160194-007
89 (72 - 136) MCAWW 415.1 08/17/01 1232204
89 (72 - 136) 0.86 (0-20) MCAWW 415.1 08/17/01 1232204
Dilution Factor: 1
Instrument ID..: NO INST Analyst ID.....: 000014
Total Sulfide WO#: EH4101AQ-MS/EH4101AR-MSD MS Lot-Sample #: A1H160194-007
96 (72 - 110) MCAWW 376.1 08/20/01 1233564
97 (72 - 110) 0.79 (0-20) MCAWW 376.1 08/20/01 1233564
Dilution Factor: 1
Instrument ID..: NO INST Analyst ID.....: 000012
NOTE(S) =
Calculations are performed before rounding to aveid round-off errors in calculated results.
STL North Canton 30
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SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: AlH020245 Work Order #...: EHDSN-SMP Matrix.......: WG
EHDSN-DUP
Date Sampled...: 08/01/01 14:20 Date Received..: 08/02/01
% Moisture.....: Dilution Factor: Initial Wgt/Vol:
DUPLICATE RPD PREPARATION - PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Bicarbonate SD Lot-Sample #: A1H020245-003
Alkalinity

73 73 mg/L 0.47 (0-20) MCAWW 310.1 08/24/01 1239436

STL North Canton

Dilution Factor: 1
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SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: AlH020245 Work Order #...: EHOQD-SMP Matrix....... : WATER
EHOQD-DUP
Date Sampled...: 08/13/01 08:30 Date Received..: 08/14/01
$ Moisture..... : 100 Dilution Factor: Initial Wgt/Vol:
DUPLICATE RPD PREPARATION-  PREP

PARAM RESULT RESULT UNITS RPD  LIMIT  METHCD ANALYSIS DATE BATCH #
Total Dissolved SD Lot-Sample #: H1H140225-001
Solids

99 94 mg/L 5.2 (0-20) MCAWW 160.1 08/16-08/20/01 1229172

Dilution Factor: 1

STL North Canton
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CASE NARRATIVE
A1G270273

The following report contains the analytical results for five solid samples submitted to STL
North Canton by URS from the Chesapeake Golf Course, VA site, project number 49-49498-
001. The samples were received July 27, 2001, according to documented sample acceptance

procedures.

The pH analysis was requested by Margie Ray on August 16, 2001.

STL North Canton utilizes USEPA approved methods in all analytical work. The samples

presented in this report were analyzed for the parameters listed on the analytical methods

summary page in accordance with the methods indicated. Preliminary results were provided to

Margie Ray on August 10, 13 and 17, 2001,

The results included in this report have been reviewed for compliance with the laboratory

QA/QC plan. All data have been found to be compliant with laboratory protocol.
SUPPLEMENTAL QC INFORMATION

SAMPLE RECEIVING

The temperature of the cooler upon sample receipt was 11.7° C. The samples were received with
wet ice present.

See STL’s Cooler Receipt Form for additional information.
METALS

Serial dilution of a sample in this lot indicates that physical and chemical interferences were
present. Refer to the sample report pages for the affected analytes.

GENERAL CHEMISTRY

Some samples had elevated reporting limits due to matrix interferences or dilution.

STL North Canton

20219



STL Cooler Receipt Form/Narrative
25 . North Canton Facility

P £ L= V|
Clien: (2> (X 1/ ject: Quofe#: Y A 7
Cooler Recejved on ; c\¢/ Openedon:_J [0~ (n| by: ¢
‘1-"1‘{— {SY eZeR ' B ignature) (

Fedx Q) Client Drop Off [] UPS[] Airborne []
Other:

Cooter [] Safe [ ] Foam Box@: Client Cooler [] Other:
STL Shipper No#: =
[. Were custody seals on the outside of the cooler and intact? Yes [] No@—
If YES, Quantity Location
Were the custody seals signed and dated? Yes [:I No [] NA g_.
2. Shipper’s packing slip attached to this form? Yes No []
3. Were custody papers included inside the cooler and relinquished? Yes% No []
4. Did you sign the custody papers in the appropriate place? Yes No []
5. Packing material used:

Peanuts [_] Bubble Wrap @’ Vermiculite (] Foam [] None [[] Other:
6. Coocler temperature upon rece& (1 o =3 °C (see back of form for multiple coolers/temp)

METHOD: Temperature Vial Between Coolant & Sample Container [] Against Bottles []
COOLANT: Wetlce © Bluelce {] Deylee [ Water[]  None [
7. Were all the bottles sealed in separate plastic bags? Yes No @—'
8. Did all bottles arrive in good condition (Unbroken)? Yes 0
9. Did all bottle labels and tags agree with the custody papers? Yes [ ] No
10. Were samples at the correct pH? Yes 5/1{50 NA @’
11. Were correct bottles used for the tests indicated? Yes o
12. Were air bubbles >6 mm in any VOA vials? Yes [ No [] NA @
13. Was a sufficient amgunt of sample sent in each botple? Yesd o []
Contacted PM Date: %? %g % by: via Voice Mail [] Verbal @therm
Concemning: ] S| fp W 4 A
- ’ 4

v | MACRO | MACRO

1. CHAIN OF CUSTODY

SR1A | Samples were received under proper custody procedures and without discrepancies.
’SR1B | The chain of qustody and sample bottles did not agree. The following discrepancies
] cured_ ()i} DSk Qogowe Bl Ao 9099 #HX[o( 1142
- 2 "
Ei [p20 =22 3 /gg' ol % lqz 7 _en tm? A7
2. SAMPLE CONDITION "DUP i - \ V=27
SR2A | Sample(s) were received or requested after the recommended
holding time had expired. e\
SR2B Sample(s) were received with insf\fﬁcicnt volume
SR2C | Sample(s) were received in a br&(en container.
3. SAMPLE PRESERVATION \
SR3A | Sample(s) were further preserved in \amplc receiving to meet
recommended pH level(s).
SR3B [ Sample(s) were received with bubble > 6 mm in dialmeter (cc: PM)
4. NCM
[ SR4A [ NCM has been generated. Refer to Clouseau for details VT« y\ﬁ?ﬂ ,PQA 5(

5. Other Anomalies (see below or back)

ey~ 4
| QuApIal. NoA e TC €
Revision 1. Janwary 15, 2001
S0P NC-SC-0003, Sample Receiving

STL North Canton w\qetycmarrativisthooler_sil_rev)! 1501 doc 3

20220



QUALITY CONTROL ELEMENTS OF SW-846 METHODS

STL North Canton conducts a quality assurance/quality control (QA/QC) program designed to provide scientifically valid
and legally defensible data. Toward this end, several types of quality control indicators are incorporated into the QA/QC
program, which is described in detail in QA Policy, QA-003. These indicators are introduced into the sample testing
process to provide a mechanism for the assessment of the analytical data.

OC BATCH
Environmental samples are taken through the testing process in groups called QUALITY CONTROL BATCHES (QC

batches). A QC batch contains up to twenty environmental samples of a similar matrix (water, soil) that are processed
using the same reagents and standards. STL North Canton requires that each environmental sample be associated with a

QC batch.

Several quality control samples are included in each QC batch and are processed identically to the twenty environmental
samples. These QC samples include a METHOD BLANK (MB), a LABORATORY CONTROL SAMPLE (LCS) and,
where appropriate, 8 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) pair or a MATRIX SPIKE/SAMPLE
DUPLICATE (MS/DU) pair, If there is insufficient sample to perform an MS/MSD or an MS/DU, then a
LABORATORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch.

ABO RY CC OL SAMPLE
The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full or partial set of
target analytes to a matrix similar to that of the environmental samples in the QC batch. The LCS analyte recovery
results are used to monitor the analytical process and provide evidence that the laboratory is performing the method
within acceptable guidelines. All control analytes indicated by a bold type in the LCS must meet acceptance criteria.
~ ~Failure to meet the established recovery guidelines requires the repreparation and reanalysis of all samples in the QC
batch. The only exception is that if the LCS recoveries are biased high and the associated sample is ND (non-detected)

for the parameter(s) of interest, the batch is acceptable.

At times, a Laboratory Contrel Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a QC sample
that is created and handled identically to the LCS. Analyte recovery data from the LCSD is assessed in the same way as
that of the LCS. The LCSD recoveries, together with the LCS recoveries, are used to determine the reproducibility
(precision) of Lhe analytical system. Precision data are expressed as relative percent differences (RPDs). If the RPD fails
for an LCS/LCSD and yet the recoveries are within acceptance criteria, the batch is still acceptable.

METHOD BLANK

The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples contained
in the QC batch. Method Blank results are used to determine if interference or contamination in the analytical system
could lead to the reporting of false positive data or elevated analyte concentrations. All target analytes must be below the
reporting limits (RL) or the associated sample(s) must be ND except under the following circumstances:

¢ Common organic contaminants may be present at concentrations up to 5 times the reporting limits. Common metals
contaminants may be present at concentrations up to 2 times the reporting limit, or the reported blank concentraticn
must be twenty fold less than the concentration reported in the associated environmental samples. (See common
laboratory contaminants listed below.)

Yolatile (GC or GC/MS) Semivolatile (GC/MS) Metals
Methylene chloride Phthalate Esters Copper
Acetone Iron
2-Butanone Zinc

Lead*

e foranalyses run on T/A Trace ICP, ICPMS or GFAA only

e Organic blanks will be accepted if compounds detected in the blank are present in the associated samples at levels 10
times the blank level. Inorganic blanks will be accepted if elements detected in the blank are present in the
associated samples at 20 times the blank level.

STL North Canton
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS
{Continued)

e Blanks will be accepted if the compoundsfelements detected are not present in any of the associated environmental
samples.

Failure to meet these Method Blank criteria requires the repreparation and reanalysis of all samples in the QC batch.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which known concentrations of a
full or partial set of target analytes are added. The MS/MSD results are determined in the same manner as the results of
the environmental sample used to prepare the MS/MSD. The analyte recoveries and the relative percent differences
(RPDs) of the recoveries are calculated and used to evaluate the effect of the sample matrix on the analytical results. Due
to the potential variability of the matrix of each sample, the MS/MSD results may not have an immediate bearing on any
samples except the one spiked; therefore, the associated batch MS/MSD may not reflect the same compounds as the
samples contained in the enalytical report. When these MS/MSD results fail to meet acceptance criteria, the data is
evaluated. If the LCS is within acceptance criteria, the batch is considered acceplable. The acceptance criteria do not
apply to samples that are diluted for organics if the native sample amount is 4x the concentration of the spike,

For certain methods, a Matrix Spike/Sample Duplicate (MS/DU) may be included in the QC batch in place of the
MS/MSD. For the parameters (i.e. pH, ignitability) -where it is not possible to prepare a spiked sample, a Sample
Duplicate may be included in the QC batch. However, a Sample Duplicate is less likely to provide usable precision
statistics depending on the likelihood of finding concentrations below the standard reporting limit. When the Sample
Duplicate result fails to meet acceptance criteria, the data is evaluated.

SURROGATE COMPOUNDS

In addition to these batch-related QC indicators, each organic environmental and QC sample is spiked with surrogate
compounds. Surrogates are organic chemicals that behave similarly to the analytes of interest and that are rarely present
in the environment. Surrogate recoveries are used to monitor the individual performance of a sample in the analytical
system.

If surrogate recoveries are biased high in the LCS, LCSD, or the Method Blank, and the associated sample(s) are ND, the
batch is acceptable. Otherwise, if the LCS, LCSD, or Method Blank surrogate(s) fail to meet recovery criteria, the entire
sample batch is reprepped and reanalyzed. If the surrogate recoveries are outside criteria for environmental samples, the
samples will be reprepped and reanalyzed unless there is objective evidence of matrix interference or if the sample
dilution is greater than the threshold outlined in the associated method SOP.

For the GC/MS BNA methods, the surrogate criterion is that two of the three surrogates for each fraction must meet
acceptance criteria. The third surrogate must have a recovery of ten percent or greater.

For the Pesticide, PCB, PAH, and Herbicide metheds, the surrogate criterion is that one of two surrogate compounds
must meet acceptance criteria.
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ANALYTICAL METHODS SUMMARY

A1G270273
ANALYTICAL

PARAMETER METHOD
Bromide MCAWW 300.0A
Chloride MCAWW 300.0A
Fluoride MCAWW 300.0A
Inductively Coupled Plasma (ICP) Metals 5W846 6010B
Mercury in Solid Waste (Manual Cold-Vapor) SWB46 7471A
Nitrate as N , MCAWW 300.0A
Soil and Waste pH SW846 9045C
Sulfate MCAWW 300.0A
Total phosphorus MCAWW 365.2
Total Residue as Percent Solids MCAWW 160.3 MOD
Trace Inductively Coupled Plasma (ICP) Metals SW846 6010B
Referencesn:
MCAWW "Methods for Chemical Analysis of Water and Wastes',

EPA-600/4-79-020, March 1983 and subsequent revipions.

swWa46 "Tegt Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.

STL North Canton
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SAMPLE SUMMARY

A1G270273

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME
EG375 001 B-1A 20-22 07/24/01 13:4
EG38A 002 B-1A DUP 20-22 07/24/01 13:4
EG38E 003 B-3 20-22 07/25/01 09:5
EG38H 004 B-2 23-25 07/25/01 16:3
EG38L 005 B-1B 0.5-2.5 07/25/01 15:3
KROTE (8) :
- The analytical results of the mamples listed abave are presemted on the following pages.
- All cakeulations are performead before tounding wo avold round-off errors In calculxted results.
- Results noted as "ND” were not detected a1 or sbove the stated limit.
- This report ust not be reproduced, except in full, without the writen approval of the laboratory.
- Results for the following parameters are never reporied on a dry weight basis: color, corrosivity, density, flashpolnt, {gnltabllity, layers, odar,
paint filter test, pH, porosity pressure, reactivity, redox potenual, speclfic gravity, spot tests, solids, solubllity, wmperature, viscosity, and welght.

i)

STL North Canton
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METHOD BLANK REPORT

TOTAL Metals

Client Lot #...: Al1G270273 Matrix. ... .ccasa-2 SOLID
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample #: A1G300000-123 Prep Batch #...: 1211123

Aluminum ND 20.0 mg/kg SW846 6010B 07/30/01 EG5PJ1AK
Dilution Factor: 1

Barium ND 20.0 mg/kg SW846 E010B 07/30/01 EGS5PJ1AL
Dilution Factor: 1

Beryllium ND 0.50 mg/kg SW846 6010B 07/30/01 EG5PJ1AM
Dilution Factor: 1

Boron ND 20.0 mg/kg SW846 6010B 07/30/01 EGSPJ1AN
Dilution Factor: 1

Calcium ND 500 mg/kg SW846 6010B 07/30/01 EGSPJ1AP
Dilution Factor: 1

Copper ND 2.5 mg/kg Sw846 6010B 07/30/01 EGS5PJ1AQ
Dilution Factor: 1

Iron ND 10.0 mg/kg SW846 6010B 07/30/01 EG5PJ1AR
Dilution Factor: 1

Magnesium ND 500 mg/kg SW846 €010B 07/30/01 EG5PJ1AU
Dilution Factor: 1

Manganese ND 1.5 mg/kg SW846 6010B 07/30/01 EGS5PJ1A0
Dilution Factor: 1

Nickel ND 4.0 mg/kg SW846 6010B 07/30/01 EGSPJ1AW
Dilution Factor: 1

Potassium ND 500 mg/kg SwW846 6010B 07/30/01 EGS5PJ1AT
Dilution Factor: 1

Sodium ND 500 mg/kg SW846 6010B 07/30/01 EGSPJ1AV
Dilution Factor: 1

Zinc ND 2.0 mg/kg SW846 6010B 07/30/01 EGS5PJ1AX
Dilution Factor: 1

Mercury ND 0.10 mg/kg SW846 7471A 07/30/01 EGSPJL1AL
Dilution Factor: 1

Arsenic ND 1.0 mg/kg SwW846 6010B 07/30/01 EGSPJ1AC

Dilution Factor: 1

(Continued on next page)
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METHOD BLANK REPORT

TOTAL Metals

Client Lot #...: Al1G270273 Matrix.........: SOLID
REPORTING PREPARATION- WORK

PARDMMETER RESULT LIMIT UNITS METHQOD ANALYSIS DATE ORDER #

Cadmium ND 0.20 mg/kg SW846 6010B 07/30/01 EGSPJ1AD
Dilution Factor: 1

Chromium ND 0.50 mg/kg SW846 6010B 07/30/01 EGS5PJ1AE
Dilution Factor: 1

Lead ND 0.30 mg/kg SwWs46 6010B 07/30/@1 EG5PJ1AF
Dilution Factor: 1

Selenium ND 0.50 mg/kg SW846 6010B 07/30/01 EGSPJLAG
Dilution Factor: 1

Silver ND 0.50 mg/kg SW846 6010B 07/30/01 EGSPJ1AA
Dilution Factor: 1

Thallium ND 1.0 mg/kg SW846 6010B 07/30/01 EG5PJ1AH
Dilution Factor: 1

Vanadium ND 5.0 mg/kg SW846 6010B 07/30/01 EGSPJ1AJ
Dilution Factor: 1

MB Lot-Sample #: A1H140000-379 Prep Batch #...: 1226379

Aluminum ND 20.0 mg/kg SW846 6010B 08/15/01 EHOMT1AE
Dilution Factor: 1

Arsenic ND 1.0 mg/kg SW846 6010B 08/15/01 EHOMT1AA
Dilution Factor: 1

Chromium ND 0.50 mg/kg SwWB846 6010B 08/15/01 EHOMT1AC
Dilution Factor: 1

Iron ND 10.0 mg/kg SW846 6010B 08/15/01 EHOMT1AF
Dilution Factor: 1

Lead ND 0.30 mg/kg SW846 6010B 08/15/01 EHOMT1AD
Dilution Factor: 1

Manganese ND 145 mg/kg SW846 6010B 08/15/01 EHOMT1AH
Dilution Factor: 1

Zinc ND 2.0 mg/kg SwW846 6010B 08/15/01 EHOMT1AG
Dilution Factor: 1

NOTE (S) -

Caleulations are performed before rounding to avoid round-off errors in caleulated results.
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METHOD BLANK REPORT

General Chemistry

Client Lot #...: R1G270273 Matrix.........: SOLID
REPORTING PREPARATION- PREP
PRARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH #
Bromide Work Order #: EHRCV1AA MB Lot-Sample #: A1H090000-192
ND 5.0 mg/kg MCAWW 300.0A 08/08/01 1221192
Dilution Factor: 1
Chloride Work Order #: EHRCX1AA MB Lot-Sample #: ALH090000-193
ND 10.0 mg/kg MCAWW 300.0A 08/08/01 1221193
Dilution Factor: 1
Fluoride Work Order #: EHQSL1AR MB Lot-Sample #: A1H090000-194
ND 10.0 mg/kg MCAWW 300.0A 08/08/01 1221194
Dilution Factor: 1
Nitrate Work Order #: EHRCP1IAA MB Lot-Sample #: A1H090000-195
ND 5.4 mg/kg MCAWW 300.0A 08/08/01 1221195
Dilution Factor: 1
Percent Solids Work Order #: EG66D1AA MB Lot-Sample #: A1G300000-397
ND 1.0 % MCAWW 160.3 MOD 07/30-07/31/01 1211397
Dilution Factor: 1
Sulfate Work Order #: EHRC31AA MB Lot-Sample #: A1H090000-196
ND 10.0 mg/kg MCAWW 300.0R 0s8/08/01 1221196
Dilution Factor: 1
Tctal phosphorus Work Order #: EG9D11AA MB Lot-Sample #: A1H010000-168
ND 10 mg/kg MCAWW 365.2 08/02/01 1213168

NOTE (S) -

Dilution Factor: 1

Calculations are performed before rounding to avoid round-off errors in calculated results,
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Client Lot #...:

PARAMETER

ILCS Lot-Samplet:

Aluminum

Barium

Beryllium

Boron

Calcium

Copper

Iron

Potassium

Magnesium

Sodium

Nickel

Zinc

Manganese

Mercury

LABORATORY CONTROL SAMPLE EVALUATION REPORT

TOTAL Metals

A1G270273 Matrix.........: SOLID

PERCENT RECOVERY PREPARATION-

RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER #

A1G300000-123 Prep Batch #._...: 1211123

96 (80 - 120) Sw846 6010B 07/30/01 EGS5PJ1CA
Dilution Factor: 1

90 (80 - 120) SW846 6010B 07/30/01 EG5PJICC
Dilution Factor: 1

99 (80 - 120) SW846 6010B 07/30/01 EG5PJ1CD
Dilution Factor: 1

88 (80 - 120) SW846 6010B 07/30/01 EGS5PJ1CE
Dilution Factor: 1

96 (80 - 120) SW846 6010B 07/30/01 EG5PJLCF
Dilution Factor: 1

ax (80 - 120) SW846 6010B 07/30/01 EGS5PJLCG
Dilution Factor: 1

100 (73 - 137) SW846 6010B 07/30/01 EG5PJ1CH
Ditution Factor: 1

91 (80 - 120) SW846 6010B 07/30/01 EGS5PJICT
Dilution Factor: 1

92 (80 - 120) Sw846 6010B 07/30/01 EG5PJ1CK
Dilution Factor: 1

87 (80 - 120) SW846 6010B 07/30/01 EG5PJ1CL
Dilution Factor: 1

89 (80 - 120) SW846 6010B 07/30/01 EG5PJ1CM
Dilution Factor: 1

97 (80 - 120) SW846 6010B 07/30/01 EG5PJ1CN
Dilutien Factor: 1

100 (80 - 120) SW846 6010B 07/30/01 EG5PJ1CP
Dilution Factor: 1

107 (52 - 127) SW846 7471Rh 07/30/01 EG5PJ1CQ
Dilution Factor: 1

(Continued on

next page)
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Client Lot #...:

PARAMETER
Silver

Arsenic

Cadmium

Chromium

Lead

Selenium

Thallium

Vanadium

LCS Lot-Sampled:
Arsenic

Chromium

Lead

Aluminum

Iron

Zinc

LABORATORY CORTROL SAMPL.K EVALUATION REPORT

TOTAL Metals

A1G270273 MAbTriIxX. .. cwwwend SOLID

PERCENT RECOVERY PREPARATION-

RECOVERY LIMITS METHQD ANALYSIS DATE WORK ORDER #

101 (80 - 120) SW846 6010B 07/30/01 EGS5PJ1A2
Dilution Factor: 1

9T (80 - 120) SW846 6010B 07/30/01 EGS5PJ1A3
Dilution Factor: 1

95 (80 - 120) SW846 6010B 07/30/01 EGERPJ1Ad
Dilution Factor: 1

24 (80 - 120) SW846 6010B 07/30/01 EGSPJ1AS5
Dilution Factor: 1

93 (80 - 120) SwW846 6010B 07/30/01 EGS5PJ1A6
Dilution Factor: 1

92 (80 - 120) SW846 6010B 07/30/01 EG5PJ1A7
Dilution Factor: 1

g2 (80 - 120) SW846 6010BR 07/30/01 EGSPJL1AS
Dilution Factor: 1

92 {80 - 120) Sw846 6010B 07/30/01 EG5PJ1AS
Dilution Factor: 1

Al1H140000-37% Prep Batch #...: 1226379

89 (80 - 120) 5SW846 6010B 08/15/01 EHOMT1AJ
Dilution Factor: 1

91 (80 - 120) SW846 6010B 08/15/01 EHOMT1AK
Dilution Factor: 1

91 (80 - 120) SW846 6010B 08/15/01 EHOMT1AL
Dilution Factor: 1

96 (80 - 120) SwW846 6010B 0a/1s5/01 EHOMT'1AM
Dilution Factor: 1

101 (73 - 137) SW846 6010B 08/15/01 EHOMT1AN
Dilution Factor: 1

95 (80 - 120) SW846 6010B 08/1s5/01 EHOMT1AP
Dilution Factor: 1

(Continued on next page)
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LABORATORY CONTROL SAMPLE EVALUATION REPORT

TOTAL Metals

Client Lot #...: Al1G270273 Matrix.......-. : SOLID
PERCENT RECOVERY PREPARATION-

PARAMETER RECOVERY  LIMITS METHOD ANALYSIS DATE WORK ORDER #

Manganese 92 (80 - 120) SW846 6010RB 08/15/01 EHOMT1AQ

Dilution Factor: 1

NOTE (S) :

Calculations are performed before rounding to avoid round-off errors in calculated results.
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General Chemistry

LABORATORY CONTROL SAMPLE EVALUATION REPORT

Lot-Sample #...: ALG270273 MOEYI#. v s osi ws SOLID
PERCENT RECOVERY RPD PREPARATION- PREP
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
Bromide WO# : EHRCV1AC-LCS/EHRCV1AD-LCSD LCS Lot-Sample#: A1H090000-192
96 (90 - 110) MCAWW 300.0A os/oB/01 1221192
96 (90 - 110) 0.0 (0-20) MCAWW 300.0A 08/08/01 1221192
Dilution Factor: 1
Chloride WO# : EHRCX1AC-LCS/EHRCX1AD-LCSD LCS Lot-Samplef#: R1H090000-193
93 (90 - 110) MCAWW 300.0A 0s/08/01 1221183
93 (90 - 110) 0.15 {0-20) MCAWW 300.0A og/08/01 1221193
Dilution Factor: 1
Fluoride WO# : EHQ8L1AC-LCS/EHQ8LIAD-LCSD LCS Lot-Sample#: ALH090000-194
94 (89 - 112) MCAWW 300.0R o8/08/01 1221194
94 (8BS - 112) 0.8B5 (0-21) MCAWW 300.0A os/08/01 1221194
Dilution Factor: 1
Nitrate WO# : EHRCP1AC-LCS/EHRCP1AD-LCSD LCS Lot-Sample#: ALH0S0000-195
96 (90 - 112) MCAWW 300.0A os/08/01 1221195
96 (90 - 112} 0.83 (0-20) MCAWW 300.0A 08/08/01 1221195
Dilution Factor: 1
Sulfate WO# : EHRC3I1AC-LCS/EHRC31AD-LCSD LCS Lot-Sample#: A1H090000-196
93 {50 - 110} MCAWW 300.0A 08/08/01 1221196
94 (90 - 110) 0.21 (0-20) MCAWW 300.0A 08/0B/01 1221196
Dilution Factox: 1
NOTE (8) -

Calculations are performed before rounding to avoid round-off errors in calculated results.

STL North Canton
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LABORATORY CONTROL SAMPLE EVALUATION REPORT

General Chemistry

Client Lot #...: A1G270273 Matrix.........: SOLID
PERCENT RECOVERY PREPARATION- PREP
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE BATCH #
pH (solid) Work Order #: EHSW21AA LCS Lot-Samplef#: A1H160000-560
100 (97 - 103) SW846 9045C 08/16/01 1228560
Dilution Pactor: 1
Total phosphorus Work Order #: EG9D11AC LCS Lot-Sample#: A1H010000-168
88 {75 - 125) MCAWW 365.2 oB/02/01 1213168

Dilution Factor: 1

NOTE(S) :
Calculations are performed before rounding to avold round-off errors in calculated results.

STL North Canton
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MATRTX SPIKE SAMPLE EVALUATION REPORT

TOTAL Metals

Client Lot #...: A1G270273 Matrix_........: 8O
Date Sampled...: 07/24/01 13:42 Date Received..: 07/27/01
PERCENT  RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER #
MS Lot-Sample #: A1G270273-001 Prep Batch #...: 1211123
Barium 90 (75 - 125) Sw846 6010B 07/30/01 EG3751CV
95 (75 - 125) 5.5 (0-20) SW846 5010B 07/30/01 EG3751CW

Dilution Factor: 1

Beryllium 98 (75 - 125) SW846 6010B 07/30/01 EG3751CX
104 (75 - 125) 5.9 (0-20) Sws846 6010B 07/30/01 EG3751C0

Dilution Factor: 1
Boron 87 (75 - 125) SW846 6010B 07/30/01 EG3751C1
92 (75 - 125) 5.9 (0-20) SW846 6010B 07/30/01 EG3751C2

Dilution Factor: 1

Calcium 94 (75 - 125) SwW846 6010B 07/30/01 EG3751C3
100 (75 = 125) B.% (0-20) Swg46 6010B 07/30/01 EG3751C4
Dilution Factor: 1

Copper 89 {75 - 125) SwW846 6010B 07/30/01 EG3751CS
95 (75 - 125) 6.4 (0-20) SW846 6010B 07/30/01 EG3751Ch
Dilution Factor: 1

Magnesium 92 (75 - 125) SW846 6010B 07/30/01 EG3751DC
98 (75 - 125) 5.9 (0-20) SwW846 6010B 07/30/01 EG3751DD
Dilution Factor: 1

Nickel 88 (75 - 125) SW846 6010B 07/30/01 EG3751DG
93 (75 - 125) 5.3 (0-20) SW846 6010B 07/30/01 EG3751DH
Dilution Factor: 1

Potassium 88 (75 - 125) SW846 6010B 07/30/01 EG3751C9
93 (75 - 125) 5.6 (0-20) SW846 6010B 07/30/01 EG3751DA
Dilution Factor: 1

Sodium 8s (75 - 125) SW846 6010B 07/30/01 EG3751DE
90 (75 - 125) 6.0 (0-20) SW846 6010B 07/30/01 EG3751DF
Dilution Factor: 1

Mercury 107 (10 - 209) SwW846 7471A 07/30/01 EG3751DN
108 (10 - 209) 1.0 (0-20) SW846 7471A 07/30/01 EG3751DP

Dilution Factor: 1

(Continued on next page)
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MATRTX SPIKE SAMPLE EVALUATIOR REPORT

TOTAL Metals

Client Lot #...: ALG270273 Matrix.........: SO
Date Sampled...: 07/24/01 13:42 Date Received..: 07/27/01
PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RED LIMITS METHOD ANALYSIS DATE ORDER §#
Cadmium 93 (75 - 125) SW846 6010B 07/30/01 EG3751CE
99 (75 - 125) 5.8 (0-20) SW846 6010B 07/30/01 EG3751CF

Dilution Factor: 1

Selenium 89 (75 - 1258) SW846 6010B 07/30/01 EG3751CL
85 (75 - 125) 5.5 (0-20) SW846 6010B 07/30/01 EG3751CM
Dilution Factor: 1

Silver 98 (75 - 125) SW846 65010B 07/30/01 EG3751A8
103 (75 - 125) 4.7 (0-20) SwW846 6010B 07/30/01 EG3751CA
Dilution Factor: 1

Thallium 90 (75 - 125) SwW846 6010B 07/30/01 EG3751CN
95 (75 - 125) 5.6 (0-20) Sw846 6010B 07/30/01 EG3751CP
Dilution Factor: 1

Vanadium 91 (75 - 125) SW846 6010B 07/30/01 EG3751CQ
96 (75 - 125} 5.7 (0-20) SwWs46 6010B 07/30/01 EG3751CR
Dilution Factor: 1

MS Lot-Sample #: AlG270273-001 Prep Batch #...: 1226379
Aluminum 308 N (75 - 125) SW846 6010B 08/15/01 EG3751EK
299 N (75 - 125) 1.9 (0-20) SwW846 6010B 08/15/01 EG3751EL

Dilution Factor: 1

Arsenic a9 (75 = 125) SW846 6010B 0s8/15/01 EG3751ED
9L (75 - 125) 1.9 (0-20) SwW846 6010B 0s/15/01 EG3751EE
Dilution Factor: 1

Chromium 92 (75 - 125) SW846 6010B 08/15/01 EG3751EF
94 (75 - 125) 1.8 (0-20) SW846 6010B 08/15/01 EG3751EG
Dilution Factor: 1

Iron NC,MSB (75 - 128) SwW846 6010B 08/15/01 EG3751EM
NC,MSB (75 - 1253) (0-20) SW846 6010B 08/15/01 EG3751EN
Dilution Factor: 1

Lead 91 (75 - 125) SwWa46 6010B 08/15/01 EG3751EH
22 (75 - 125) 1.5 (0-20) SW846 6010B 08/15/01 EG3751EJ

Dilution Factor: 1

(Continued on next page)
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MATRIX SPIKE SAMPLE EVALUATION REPORT

TOTAL Metals

Client Lot #...: A1G270273 Matrix.........: SO
Date Sampled...: 07/24/01 13:42 Date Received..: 07/27/01
PERCENT  RECOVERY RPD PREPARATION- WORK
DARAMETER RECOVERY LIMITS RPD  LIMITS METHOD ANALYSIS DATE ORDER #
Manganese 93 (75 - 125) SW846 6010B 08/15/01 EG3751ER
93 (75 - 125) 0.25 (0-20) SW846 6010B 0a/15/01 EG3751ET
Dilution Factor: 1
Zinc 93 (75 - 125) SW846 G010B 08/15/01 EG3751EP
95 (75 - 125) 2.4 (0-20) SW846 6010B 08/15/01 EG3751EQ

Dilution Factor: 1

ROTE (S) :

Calculations are performed before rounding to avoid round-off errors in calculated results.
N Spiked analyte recovery is ousside stated control limits.
NC The recovery and/or RPD were not calculated.

MSB The recovery and RPD were not calculnted because the sample amount was greater than four times the spike amount.
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MATRIX SPIKE SAMPLE EVALUATION REPORT

General Chemistry

Client Lot #...: A1G270273 Matrix.........: SOLID
Date Sampled...: 07/27/01 09:00 Date Received..: 07/28/01
PERCENT RECOVERY RPD PREPARATION- PREP
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
Total phosphorus WO#: EGS141EH-MS/EGS141EJ-MSD MS Lot-Sample #: A1G300119-001
146 N (75 - 125) MCAWW 365.2 08/02/01 1213168
17 N, * (75 - 125) 30 (0-20) MCAWW 365.2 08/02/01 1213168
Dilution Factor: 1
NOTE(S) :

Calculations are performed befare rounding 1o avold round-off ervors in calculated results.
N Spiked analyte recovery is outside stated contral limits.

Results and reportiog limits have been adjusted for dry weight.

* Relative percent difference (RPD) is outside stated control limits.

STL North Canton 34
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SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: Al1G270273 Work Order #...: EG3MM-SMP Matrix.......: SOLID
EG3MM-DUP
Date Sampled...: 07/26/01 16:25 Date Received..: 07/27/01
% Moisture.....: 14
DUPLICATE RPD PREPARATION- PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH
Percent Solids SD Lot-Sample #: A1G270175-018

86.5 89.9 % 3.9 (0-20) MCBRWW 160.3 MOD 07/30-07/31/01 121139

Dilution Factor: 1

STL North Canton 25
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SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: A1G270273 Work Order #...: EG375-SMP Matrix.......: SO
EG375-DUP
Date Sampled...: 07/24/01 13:42 Date Received..: 07/27/01
% Moisture.....: 21
DUPLICATE RPD PREPARATION- PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH {
Percent Solids SD Lot-Sample #: A1G270273-001

79.3 79.8 % 0.59 (0-20) MCAWW 160.3 MOD 07/30-07/31/01 121139°

Dilution Pactor: 1

STL North Canton 36
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SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: AlG270273 Work Order #...: EG38A-SMP Matrix.......: SO
EG38A-DUP
Date Sampled...: 07/24/01 13:42 Date Received..: 07/27/01
% Moisture.....: 18
DUPLICATE RFD PREPARATION- PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH f{
pH (solid) SD Lot-Sample #: A1G270273-002

5x1 51 No Units 0.20 (0-20) SWB46 9045C 08/16/01 122856¢(

Dilution Factor: 1

STL North Canton 37

20240



Tvcoe

Chain of SN ?%
Custody Record : i
y Severn Trent Laboratories, Inc.
STL-4124 (1200}
Client Project Managfr Date Chain of Custody Number
URS Corp. Nar e Ray) 2} -206-0| Q76072
Address L — Telephona Wainber (Area Code)/Fax Number Lab Number
540 Tl moskh Gt Sufe 20| | Qey [auc-qose  Sed[qbs- 13 page __| e A
City " State | Zip Code Site Contact Lab Conthel ” Analysis (Attach list if
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URS

Client Sample ID: B-1A 20-22

TOTAL Metals

Lot-Sample #...: Al1G270273-001 Matrix_......: SO

Date Sampled...: 07/24/01 13:42 Date Received..: 07/27/01

% Moisture..... z 21

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1211123

Barium ND 20.0 mg/kg SwW846 6010B 07/30/01 EG3751AU0
Dilution Factor: 1

Beryllium ND 0.50 mg/kg SwW846 6010B 07/30/01 EG3751AV
Dilution Factor: 1

Boron ND 20.0 mg/kg SwW846 6010B 07/30/01 EG3751AW
Dilution Factor: 1

Calcium ND 500 mg/kg SwW846 6010B 07/30/01 EG3751BX
Dilution Factor: 1

Copper ND 2.8 mg/kg SW846 6010B 07/30/01 EG3751A0
Dilution Factor: 1

Potassium ND 500 mg/kg Sw846 6010B 07/30/01 EG3751A2
Dilution Factor: 1

Magnesium ND 500 mg/kg SW846 6010B 07/30/01 EG3751A3
Dilution Factor: 1

Sodium ND 500 mg/kg SWB846 6010B 07/30/01 EG3751A4
Dilution Factor: 1

Nickel ND 4.0 mg/kg SW846 6010B 07/30/01 EG3751A5
Dilution Factor: 1

Mercury ND 0.10 mg/kg SW846 7471A 07/30/01 EG3751A8
Dilution Factor: 1

Silver ND 0.50 mg/kg SW846 6010B 07/30/01 EG3751AJ
Dilution Factor: 1

Cadmium ND 0.20 mg/kg SW846 6010B 07/30/01 EG3751AL
Dilution Facter: 1

Selenium ND 0.50 mg/kg SW846 6010B 07/30/01 EG3751AP
Dilution Factor: 1

Thallium ND 1.0 mg/kg SwW846 6010B 07/30/01 EG3751AQ

Dilution Factor: 1

(Continued on next page)
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URS

Client Sample ID: B-1A 20-22

TOTAL Metals

Lot-Sample #.._: A1G270273-001 Matrix.........: SO
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Vanadium ND 5.0 mg/kg SW846 6010B 07/30/01 EG3751AR
Dilution Factor:

Prep Batch #...: 1226379

Aluminum 337 20.0 mg/kg SW846 6010B 08/15/01 EG3752AT
Dilution Factor:

Arsenic 1.7 1.0 mg/kg SW846 6010B 08/1s5/01 EG3752AK
Dilution Factor:

Chromium 1.3 0.50 mg/kg SW846 6010B 08/15/01 EG3752AM
Dilution Factor:

Iron 1640 10.0 mg/kg SW846 6010B 08/15/01 EG3752A1
Dilution Factor:

Manganese 12.8 1.5 mg/kg SW846 6010B 08/15/01 EG37521n7
Dilution Factor:

Lead 0.69 0.30 mg/kg SW846 6010B 08/15/01 EG3752AN
Dilution Factor:

Zinc 2.9 2.0 mg/kg S5wW846 6010B 08/15/01 EG3752A6

Dilution Factor:
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URS
Client Sample ID: B-1A 20-22

General Chemistry

Lot-Sample #...: R1G270273-001 Work Orxder #...: EG375S Matrix.........: SO
Date Sampled...: 07/24/01 13:42 Date Recelved..: 07/27/01
% Moisture.....: 21

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
pH (solid) 5.1 No Units 8WB46 9045C o8/16/01 1228560

Dilution Factor: 1

Bromide ND 5.0 mg/kg MCAWW 300.0A 08/08/01 1221192
Dilution Pactor: 1

Chloride 34.5 10.0 wg/kg MCAWW 300.0A os/08/01 1221193
Dilution Pactor: 1

Fluoride ND 10.0 mg/kg MCAWW 300.0A os/o08/01 1221154
Dilution Factor: 1

Nitrate ND 5.0 mg/kg MCAWW 300.0A 0s/q0s/01 1221195
Dilution Factor: 1

Percent Solids 75.3 10.0 % MCAWW 160.3 MCOD 07/30—07/31/01 1211397
Dilution Factor: 1

Sulfate 42.5 10.0 mg/kg MCAWW 300.0A 08/08/01 1221196
Dilution Pactor: 1

Total phosphorus ND 10 mg/kg MCAWW 365.2 og/o0z2/01 1213168
Dilution Factor: 1

STL North Canton 10
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URS
Client Sample ID: B-1A DUP 20-22

TOTAL Metals

Lot-Sample #...: AlG270273-002 Matrix.......: SO
Date Sampled...: 07/24/01 13:42 Date Received..: 07/27/01
% Moisture.....: 18

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 1211123
Barium ND 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38A1AS

Dilution Factor: 1

Beryllium ND 0.50 mg/kg SW846 6010B
Dilution Factor: 1

Boron ND 20.0 mg/kg SW846 6010B
Dilution Factor: 1

Calcium ND 500 mg/kg SW846 6010B
Dilution Factor: 1

Copper ND 2.5 mg/kg SW846 6010B
Dilution Factor: 1

Potassium ND 500 mg/kg SW846 6010B
Dilution Factor: 1

Magnesium ND 500 mg/kg SW846 6010B
Dilution Factor: 1

Sodium ND 500 mg/kg SW846 6010B
Dilution Factor: 1

Nickel ND 4.0 mg/kg SW846 6010B
Dilution Factor: 1

Zinc 4.8 2.0 mg/kg SW846 6010B
Dilution Factor: 1

Mercury ND 0.10 mg/kg SwW846 7471A
Dilution Factor: 1

Silver ND 0.50 mg/kg SW846 6010B
Dilution Factor: 1

Cadmium ND 0.20 mg/kg SwW846 6010B
Dilution Factor: 1

Selenium ND 0.50 mg/kg SwW846 6010B
Dilution Factor: 1

(Continued on next page)

07/30-07/31/01 EG38A1R6

07/30-07/31/01 EG38A1A7

07/30-07/31/01 EG38A1A8

07/30-07/31/01 EG38AlAAR

07/30-07/31/01 EG38A1AD

07/30-07/31/01 EG38AlAE

07/30-07/31/01 EG38A1AF

07/30-07/31/01 EG38A1AG

07/30-07/31/01 EG38A1RH

07/30/01

EG38A1AK

07/30-07/31/01 EG38A1AU

07/30-07/31/01 EG38AlAW

07/30-07/31/01 EG38A1Al
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URS

Client Sample ID: B-1A DUP 20-22

TOTAL Metals

Lot-Sample #...: AlLG270273-002 Matrix. ....cceas = 8O
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Thallium ND 1.0 mg/kg SW846 6010B 07/30-07/31/01 EG38A1A2
Dilution Factor: 1

Vanadium ND 5.0 mg/kg SW846 6010B 07/30-07/31/01 EG38A1A3
Dilution Factor: 1

Prep Batch #...: 1226379

Aluminum 403 20.0 mg/kg SW846 6010B 08/15/01 EG38A224
Dilution Factor: 1

Arsenic 1.9 1.0 mg/kg SW846 6010B 08/15/01 EG38A2AV
Dilution Factor: 1

Chromium 1.5 0.50 mg/kg SW846 6010B 08/15/01 EG38A2AX
Dilution Factor: 1

Iron 1970 10.0 mg/kg SW846 6010B 08/15/01 EG38A2AC
Dilution Factor: 1

Manganese 14.9 1.5 mg/kg SW846 6010B 08/15/01 EG38A2AJ
Dilution Factor: 1

Lead 0.71 0.30 mg/kg SW846 6010B 08/15/01 EG38A2A0
Dilution Factor: 1

Zinc 8.2 2.0 mg/kg SW846 6010B 08/15/01 EG38A2AH

Dilution Factor:

1
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URS
Client Sample ID: B-1A DUP 20-22

General Chemistry

Lot-Sample #...: A1G270273-002 Work Order #...: EG38A MAabTiX. .vicmanes : S0
Date Sampled...: 07/24/01 13:42 Date Received..: 07/27/01
& Moisture..... : 18
PREPARATION-  PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH ¥

pE (solid) 5.1 No Units 5WB46 5045C
Dilution Factor: 1

Bromide ND 5.0 mg/kg MCAWW 300.0A

Dilution Pactor: 1

Chloride 10.6 10.0 mg/kg HCANW 300.0A
pilution Factor: 1

Pluoride ND 10.0 mg/kg MCAWW 300.0A
Dilution Factor: 1

Nitrate ND 5.0 mg/kg MCAWW 300.0A
pilution Pactor: 1

Percent Solids 81.7 10.0 ¥ MCAWW 160.3 MOD
Dilution Factor: 1

Sulfate 43.0 10.0 mg/kg MCAWW 300.0A
Dilution Pactor: 1

Total phosphorus ND 10 mg/kg MCAWW 365.2
Dilution Pactor: 1

STL North Canton

08/16/01

08/08/01

08/08/01

08/08/01

os/08/01

1228560

1221192

1221193

1221154

1221185

07/30-07/31/01 1211397

08/08/01

08/02/01

1221196

1213168

13
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URS
Client Sample ID: B-3 20-22

TOTAL Metals

Lot-Sample #_..: A1G270273-003 Matrix. - ...oaw s S0

Date Sampled...: 07/25/01 09:50 Date Received..: 07/27/01

% Moisture.....: 21

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1211123

Aluminum 428 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38ElA4
Dilution Factor: 1

Barium ND 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38ELAS
Dilution Factor: 1

Beryllium ND 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38E1lAh6
Dilution Factor: 1

Boron ND 20.0 mg/kg SWe46 6010B 07/30-07/31/01 EG38ElA7
Dilution Factor: 1

Calcium ND 500 mg/kg SW846 6010B 07/30-07/31/01 EG38E1A8
Dilution Factor: 1

Copper ND 2.5 mg/kg SW846 6010B 07/30-07/31/01 EG38E1lAA
Dilution Factor: 1

Iron 1250 10.0 mg/kg SW846 6010B 07/30-07/31/01 EG38E1AC
Dilution Factor: 1

Potassium ND 500 mg/kg SW846 6010B 07/30-07/31/01 EG38E1AD
Dilution Factor: 1

Magnesium ND 500 mg/kg SW846 6010B 07/30-07/31/01 EG38E1AE
Dilution Factor: 1

Manganese 11.2 1.5 mg/kg SwW846 6010B 07/30-07/31/01 EG38E1AJ
Dilution Factor: 1

Sodium ND 500 mg/kg SwW846 6010B 07/30-07/31/01 EG38ElAF
Dilution Factor: 1

Nickel ND 4.0 mg/kg SW846 6010B 07/30-07/31/01 EG38E1AG
Dilution Factor: 1

Zinc 16.6 2.0 mg/kg SW846 6010B 07/30-07/31/01 EG38E1AH
Dilution Factor: 1

Mercury ND 0.10 mg/kg SW846 7471A 07/30/01 EG38E1AK

Dilution Factor: 1

(Continued on next page)
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URS

Client Sample ID: B-3 20-22

TOTAL Metals

Lot-Sample #...: A1G270273-003 Matrix........-z SO
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Silver ND 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38ElAU
Dilution Factor:

Arsenic 0.99 B 1.0 mg/kg SW846 6010B 07/30-07/31/01 EG38E1AV
Dilution Factor: )

Cadmium ND 0.20 mg/kg Sw846 6010B 07/30-07/31/01 EG38ElAW
Dilution Factor:

Chromium 1.6 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38E1AX
Dilution Factor:

Lead 0.59 0.30 mg/kg SW846 6010B 07/30-07/31/01 EG38E1A0
Dilution Factor:

Selenium ND 0.50 mg/kg SWe46 6010B 07/30-07/31/01 EG38E1Al
Dilution Factor:

Thallium ND 1.0 mg/kg SW846 6010B 07/30-07/31/01 EG328E1A2
Dilution Factor:

Vanadium ND 5.0 mg/kg SwW846 6010B 07/30-07/31/01 EG38E1A3
Dilution Factor:

NOTE (S) :

B Estimated result. Result is less than RL.
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URS
Client Sample ID: B-3 20-22

General Chemistry

Lot—Sample #...: ALG270273-003 Work Order #...: EG38E Matrix.........: SO
Date Sampled...: 07/25/01 09:50 Date Received..: 07/27/01
% Moilsture..... = 21

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #

pH (B0lid) 6.9 No Units  SWB46 9045C os/16/01 1228560
Dilution Factor: 1

Bromide ND 5.0 mg/kg MCAWW 300.0A 08/08/01 1221192
Dilution Factor: 1

Chloride 21.1 10.0 mg/kg MCAWW 300.0A os/o08/01 1221193

Dilution Pactor: 1

Fluoride ND 10.0 mg/kg MCAWW 300.0A og/08/01 1221184
Dilution Factor: 1

Nitrate ND 5.0 ng/kg MCAWW 300.0A os/08/01 1221195
Dilution Factor: 1

Percent Solids 78.6 10.0 L MCAWW 160.3 MOD 07/30-07/31/01 1211397
Dilution Factor: 1

Sulfate 40.4 10.0 mg/kg MCAWW 300.0A 0B/0B/01 1221196
Dilution Pactor: 1

Total phosphorus 21 10 mg/kg MCAWN 365.2 os/02/01 1213168
Dilution Factor: 1

STL North Ceanton 16

20250



URS
Client Sample ID: B-2 23-25

TOTAL Metals

Lot-Sample #...: Al1G270273-004 Matrix.......: SO

Date Sampled...: 07/25/01 16:36 Date Received..: 07/27/01

% Moisture.....: 18

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1211123

Aluminum 287 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1A4
Dilution Factor: 1

Barium ND 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AS
Dilution Factor: 1

Beryllium ND 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38H1A6
Dilution Factor: 1

Boron ND 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1A7
Dilution Factor: 1

Calcium ND 500 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AS8
Dilution Factor: 1

Copper ND 2.5 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AA
Dilution Factor: 1

Iron 1360 10.0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AC
Dilution Factor: 1

Potassium ND 500 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AD
Dilution Factor: 1

Magnesium ND 500 mg/kg Swg846 6010B 07/30-07/31/01 EG38H1AE
Dilution Factor: 1

Manganese 11.3 1.5 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AJ
Dilution Factor: 1

Sodium ND 500 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AF
Dilution Factor: 1

Nickel ND 4.0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AG
Dilution Factor: 1

Zinc 6.8 2.0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AH
Dilution Factor: 1

Mercury ND 0.10 mg/kg SW846 7471A 07/30/01 EG38H1AK

Dilution Factor: 1

(Continued on next page)
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URS

Client Sample ID: B-2 23-25

TOTAL Metals

Lot-Sample #_...: A1G270273-004 Matrix.........: SO
REPORTING PREPARATION- WCRK

PARAMETER RESULT LIMIT UNITS METHQCD ANALYSIS DATE (QRDER #

Silver ND 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AU
Dilution Factor: 1

Arsenic 0.86 B 1.0 mg/kg 5W846 6010B 07/30-07/31/01 EG38H1AV
Dilution Factor: 1

Cadmium ND 0.20 mg/kg SwW846 6010B 07/30-07/31/01 EG38H1AW
Dilution Factor: 1

Chromium 1.5 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38H1AX
pilution Factor: 1

Lead 0.48 0.30 mg/kg SHB846 6010B 07/30-07/31/01 EG38H1AO
Dilution Factor: 1

Selenium ND 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38H1Al
Dilution Factor: 1

Thallium ND 1.0 mg/kg SW846 6010B 07/20-07/31/01 EG38H1A2
Dilution Factor: 1

Vanadium ND 5.0 mg/kg SW846 6010B 07/30-07/31/01 EG38H1A3
Dilution Factor: 1

NOTE (S) :

B Estinated result. Resull is less than RL,
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URS
Client Sample ID: B-2 23-25
General Chemistry

Lot-Sample #...: A1G270273-004 Work Crder #...: EG38H Matrix......... : 80O
Date Bampled...: 07/25/01 16:36 Date Received..: 07/27/01
% Moisture.....: 18

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH §

pH (s0lid) 4.5 No Units  SW846 9045C 08/16/01 1228560
Dilution Factor: 1

Bromide ND 5.0 mg/kg MCAWW 300.0A os/08/01 1221192
Dilution Factor: 1

Chloride 27.3 10.0 mg/kg MCAWW 300.0A o8/08/01 1221193
Dilution Pactor: 1

Fluoride ND 10.0 mg/kg MCAWW 300.0A os/o8/01 1221194
Dilution Factor: 1

Nitrate ND 5.0 mg/kg MCAWW 300.0A 08/08/01 1221195
Dilution Factor: 1

Percent Solids g1.8 10.0 3 MCAWW 160.3 MOD 07/30-07/31/01 1211397
Dilution Factor: 1

Sulfate 43.4 10.0 mg/kg MCAWW 300.0A gg/o08/01 1221196

Dilution Factor: 1

Total phosphorus ND 10 mg/kg MCAWW 365.2 0s8/02/01 1213168
Dilution Factor: 1

STL North Canton 19
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URS
Client Sample ID: B-1B 0.5-2.5

TOTAL Metals

Lot-Sample #...: Al1G270273-005 Mat¥ix...-...7 80

Date Sampled...: 07/25/01 15:30 Date Received..: 07/27/01

% Moisture.....: 20

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 1211123

Aluminum 6860 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38L1A4
Dilution Factor: 1

Barium 41.7 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AS
Dilution Factor: 1

Beryllium 0.54 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38L1lA6
Dilution Factor: 1

Boron ND 20.0 mg/kg SW846 6010B 07/30-07/31/01 EG38L1A7
Dilution Factor: 1

Calcium 1230 500 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AS8
Dilution Factor: 1

Copper ND 255 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AA
Dilution Factor: 1

Iron 2800 10.0 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AC
Dilution Factor: 1

Potassium ND L 500 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AD
Dilution Factor: 1

Magnesium ND 500 mg/kg Sw846 E6010B 07/30-07/31/01 EG38L1AE
Dilution Factor: 1

Manganese 27.1 1=5 mg/kg SW846 6010B 07/30-08/02/01 EG38L1AJ
Dilution Factor: 1

Sodium ND 500 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AF
Dilution Factor: 1

Nickel ND 4.0 mg/kg Sw846 6010B 07/30-07/31/01 EG38L1AG
Dilution Factor: 1

Zinc 3.9 L. 2.0 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AH
Dilution Factor: 1

Mercury ND 0.10 mg/kg SW846 7471A 07/30/01 EG38L1AK

Dilution Factor: 1

(Continued on next page)
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URS

Client Sample ID: B-1B 0.5-2.5

TOTAL Metals

Lot-Sample #...: A1G270273-005 Matrix.........: 80
REPORTING PREPARATICN- WORK

PARBMETER RESULT LIMIT UNITS METHOD BANAT.YSIS DATE ORDER #

Silver ND 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AU
Dilution Factor: 1

Arsenic 1.7 1.0 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AV
Dilution Factor: 1

Cadmium ND 0.20 mg/kg SW846 E010B 07/30-07/31/01 EG38L1AW
Dilution Factor: 1

Chromium 7.9 0.50 mg/kg SW846 6010B 07/30-07/31/01 EG38L1AX
Dilution Factor: 1

Lead 5.1 0.30 mg/kg SW846 6010B 07/30-07/31/01 EG38L1A0
Dilution Factor: 1

Selenium 0.64 0.50 mng/kg SW846 6010B 07/30-07/31/01 EG38L1Al
Dilution Factor; 1

Thallium ND 1oy O mg/kg SwW846 6010B 07/30-07/31/01 EG38L1A2
Dilution Factor: 1

Vanadium 8.5 5.0 mg/kg SW846 6010B 07/30-07/31/01 EG38L1A3
Dilution Factor: 1

NOTE (S) :

L Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present.
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URS

Client Sample ID: B-1B 0.5-2.5

General Chemistry

Lot-Sample #...: A1G270273-005 Work Order #...: EG38L Matrix......... : 80

Date Sampled...: 07/25/01 15:30 Date Received..: 07/27/01

% Moisture..... : 20

PREPARRATION- PREP

PARAMETER RESULT RL UNITS METHQOD ANALYSIS DATE BATCH #

PE (solid) 6.6 No Units 5W846 95045C 08/16/01 1228560
Dilution Factor: 1

Bromide ND 5.0 mg/kg MCAWW 300.0A 08/08/01 1221192
Dilution Factor: 1

Chloride 17.7 10.0 mg/kg MCAWW 300.0A os/o8/01 1221193
Dilution Pactor: 1

Fluoride ND 10.0 ma/kg MCAWW 300.0A os/oB/01 1221194
Dilution Pactor: 1

Nitrate ND 5.0 mg/kg MCAWW 300.0A og/o08/01 1221195
Dilution Factar: 1

Percent Solids 79.5 10.0 7 MCAWW 160.3 MOD 07/30-07/31/01 1211397
Dilution Factor: 1

Sulfate 21.7 10.0 mg/kg MCAWW 300.0A 0s8/o08/01 1221196
Dilution Factor: 1

Total phosphorus 120 50 ng/kg MCAWW 365.2 08/02/01 1213168
Dilution Pactor: 5

STL North Canton 99
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