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FINAL
SUMMARY REPORT
SOUTHERN LOBE TRICHLOROETHENE
GROUNDWATER PLUME DELINEATION
NAS FORT WORTH JRB, TEXAS

1.0 INTRODUCTION

This Final Summary Report provides all existing sampling and analytical data that delineates
the nature and extent of the southern lobe of the basewide trichloroethene (TCE) groundwater
plume at Naval Air Station Fort Worth Joint Reserve Base (NAS Fort Worth JRB), Texas
(Figure 1.1). The field investigation was initiated to further delineate the TCE plume along the
boundary of Department of Defense (DOD) property to support the possible expansion of the
existing groundwater treatment system in order to prevent TCE contamination from migrating
off site as stipulated in the Air Force Plant 4 (AFP 4) Record of Decision (ROD) (Rust
Geotech, 1996).

As part of the groundwater investigation at NAS Fort Worth JRB, HydroGeoLogic, Inc.
(HydroGeoLogic) conducted a screening groundwater investigation at the southern lobe of the
basewide TCE plume in July 1998 (Figure 1.2). This investigation provided additional
information on the hydrogeologic nature of the area necessary to determine locations for
several new monitoring wells and potential recovery wells. Based on screening results, nine
wells were installed in June and August of 1999 around the Wherry Housing and Carswell Golf
Course area (Figure 1.2). Three rounds of groundwater samples were collected from these
wells to delineate the southeastern extent of the TCE plume and to determine if the recovery
wells installed should be connected to the extraction system. The data collected from previous
investigations are presented in this report. In addition, analytical results from groundwater
sampling in the area of the southern lobe of the TCE plume, performed as part of the 1999
basewide quarterly groundwater sampling, are presented t0 provide current information for
TCE and its daughter products in the southern lobe of the basewide TCE plume.

1.1 INVESTIGATION OBJECTIVES

The purpose of the field work was to collect groundwater data needed to delineate the nature
and extent of VOC contamination in the southern lobe portion of the basewide TCE plume and,
as a possible interim remedial action (IRA), to provide an existing groundwater treatment
system with expansion capacity to treat TCE contaminated groundwater to prevent the plume
from migrating beyond the former Carswell Air Force Base (CAFB) boundary at
concentrations greater than applicable or relevant and appropriate requirements (ARARS), in
this case the maximum contaminant level (MCL) of 5 micrograms per liter (ug/L). The field
activities included:

U.S. Air Force Center for Environmental Excellence
F:\Deliverables\AFCEE\DQ1S\R07-00.461 . doc 1'-1 HydroGeal.ogic, Ine. 7/27/00
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HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

The installation of four 2-inch monitoring wells and five 4-inch monitoring wells (that can be
converted to extraction wells) in the locations shown in Figure 1.2;

. Three rounds of bi-monthly groundwater sampling at the nine new
monitoring/extraction wells, existing monitoring well ITMW-01T, and two
rounds of sampling at the 11 existing recovery wells.

The primary data needs to be satisfied from the field work were: (1) to fill data gaps with
respect to the hydrogeological regime in the southern lobe TCE plume region. This was
accomplished by installing monitoring/extraction wells in the southern groundwater plume to
determine the depth to bedrock, the lithologic unit which represents bedrock, the depth to
groundwater, and the direction of groundwater flow; and (2) to determine the nature and extent
of the groundwater contamination along the south and southeastern boundary of the southern
lobe TCE plume. Groundwater sampling was performed on the southern lobe of the TCE
plume to delineate groundwater contamination.

1.2 REPORT ORGANIZATION

Section 2.0 of this report provides a description of the environmental setting. Section 3.0
includes a description of the previous screening investigations performed in July 1998; the field
investigations performed in the three bi-monthly rounds of groundwater sampling occurring
from June to November 1999; and the 1999 quarterly groundwater sampling activities
performed in the area of the southern lobe of the basewide TCE plume. Section 4.0 of this
report presents the quality assurance/quality control (QA/QC) program implemented for this
project. Section 5.0 presents the analytical results and results of the activities described in
Section 3.0. A summary of the work performed to date is presented in Section 6.0 and the
references are listed in Section 7.0. Appendices contain boring logs, well construction forms,
well development forms, groundwater field sampling data sheets, field notes, field sampling
reports, chain of custody forms, and laboratory analytical results for the presented
investigations.

U.S. Air Force Center for Environmental Excellence
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2.0 SITE IDENTIFICATION AND DESCRIPTION

Descriptions of the operational history and previous environmental investigations at NAS Fort
Worth JRB can be found in Section 1.0 of the Draft Work Plan Focused Feasibility Study and
Interim Remedial Action (HydroGeoLogic, 1999a). This section provides a description of the
environmental setting of the base and surrounding area.

On October 1, 1994, the Air Force transferred the majority of the property that constituted
CAFB to the U.S. Navy to become NAS Fort Worth IRB, Carswell Field. NAS Fort Worth
JRB is located on 2,264 acres of land in Tarrant County, Texas, 8 miles west of downtown
Fort Worth. The base is bordered by Lake Worth to the north; the West Fork of the Trinity
River, River Oaks, and Westworth Village to the east; other urban areas of Fort Worth to the
northeast and southeast; White Settlement to the west and southwest; and AFP 4 to the west.
The area surrounding NAS Fort Worth JRB is mostly suburban. Land use in the immediate
vicinity of the base is industrial, commercial, residential, and recreational (A.T. Kearney,
1989).

2.1 PHYSIOGRAPHY

The NAS Fort Worth JRB area is located along the border zone between two physiographic
provinces. The southeastern part of the base is situated within the Grand Prairie section of the
Central Lowlands Physiographic Province. The Central Lowlands Physiographic Province is
characterized by broad, eastward-sloping terrace surfaces that are interrupted by westward-
facing escarpments. The land surface is typically grass covered and treeless except for isolated
strands of upland timber. The northwestern part of the NAS Fort Worth JRB area is situated
within the Western Cross Timbers Physiographic Province, which is characterized by rolling
topography and a heavy growth of post and blackjack caks (Radian Corporation [Radian],
1989). Surface elevations for this region range from about 850 feet above national geodetic
vertical datum (NGVD) west of the base, to approximately 550 feet above NGVD, along the
eastern side of the base, Figure 2.1 is a portion of the Lake Worth and Benbrook Texas, U.S.
Geological Survey topographic maps showing the relief of the NAS Fort Worth JRB Area.

2.2 REGIONAL GEOGRAPHY

The major geologic units of interest for the region, from youngest to oldest, are as follows: (1)
the Quanternary Alluvium (including fill material and terrace deposits), (2) the Cretaceous
Goodland Limestone, (3) the Cretaceous Walnut Formation, (4) the Cretaceous Paluxy
Formation, (5) the Cretaceous Glen Rose Formation, and (6) the Cretaceous Twin Mountains
Formation. A generalized cross section of the geology beneath NAS Fort Worth JRB is
presented in Figures 2.2 and 2.3 (Radian, 1989). The areal limits of surface exposure of these
geologic units at NAS Fort Worth JRB are shown in Figure 2.4. The regional dip of these
stratigraphic units beneath NAS Fort Worth JRB is between 35 to 40 feet per mile in an
easterly to southeasterly direction. NAS Fort Worth JRB is located on the relatively stable
Texas Craton, west of the faults that lie along the Quachita Structural Belt. No major faults or
fracture zones have been mapped near the base. ~

U.8. Air Force Center for Environmental Excellence
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2.3 GROUNDWATER

The following five hydrogeologic units, listed from the shallowest to the deepest, located in the
NAS Fort Worth JRB area are shown in Figure 2.5 and include: (1) an upper perched-water
zone occurring in the alluvial terrace deposits associated with the Trinity River (Terrace
Alluvium), (2) an aquitard of predominantly dry limestone with interbedded fine-grained clay
and shale layers of the Goodland and Walnut Formations, (3) an aquifer in the sandstone of the
Paluxy Formation, (4) an aquitard of relatively impermeable limestone in the Glen Rose
Formation, and (5) a major aquifer in the sandstone of the Twin Mountains Formation. Table
2.1 presents additional information on the stratigraphic units found beneath NAS Fort Worth
JRB. Each of the major lithologic units beneath NAS Fort Worth JRB is examined in more
detail in the following paragraphs. Descriptions of the uppermost water bearing units present
beneath NAS Fort Worth JRB are presented below. Investigation results, including
potentiometric surface contour maps, are provided in Section 5.0.

2.3.1 Terrace Alluvium Deposits

The uppermost groundwater in the area occurs within the pore space of the grains of silt, clay,
sand, and gravel deposited by the Trinity River. In some parts of Tarrant County, primarily in
those areas adjacent to the Trinity River, groundwater from the terrace deposits is used for
irrigation and residential use. However, groundwater from the terrace deposits is not often
used as a source of potable water due to its limited distribution, poor yield, and susceptibility
to surface/storm-water pollution (U.S. Geological Survey [USGS], 1996). No potable water

supply monitoring wells are completed in the Terrace Alluvium within 0.5 miles of NAS Fort
Worth JRB.

Recharge to the water-bearing deposits occurs through infiltration from precipitation and from
surface water bodies. Extensive on-site pavement and construction restricts this recharge.
Additional recharge, however, comes from leakage in water lines, sewer systems, storm
drains, and cooling water systems. This inflow of water to the shallow aquifer locally affects
groundwater flow patterns and contamination transport. The estimated hydraulic conductivity
of the Terrace Alluvium groundwater is 4.57 gallons per day per square foot (gpd/ft*) (Radian,
1989).

Flow between aquifers is restricted by the Goodland/Walnut Formations; therefore, the
Terrace Alluvium groundwater has no significant hydraulic connection to the underlying
aquifers at NAS Fort Worth JRB. No evidence of contamination of the Paluxy aquifer has
been found beneath NAS Fort Worth JRB.

The primary flow direction of water in the Terrace Alluvium is generally eastward toward the
West Fork of the Trinity River, although localized variations exist across the base. The
hydraulic gradient across the base is variable, reflecting variations in the flow direction and
localized recharge. Groundwater discharge occurs into surface water on-site, specifically
Farmers Branch Creek. Potentiometric maps of NAS Fort Worth JRB Terrace Alluvium

U.S. Air Force Center for Environmental Excellence
F:\Deliverables\AFCEE\DO19\R07-00.461.doc 2-6 HydroGeoLogic, Inc. 7/27/00
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Table 2.1

Stratigraphic Units at NAS Fort Worth JRB, Texas'

)

Cenozoic | Quaternary | Holocene Fill material 0 Construction debris Permeability varies;
(1.8 mya to gravels and sands
present) permeable

Recent 0-50 Gravel, sand, silt, Permeability varies;
alluvial clay gravels and sands
deposits : permeable

Pleistocene Terrace 0-60 Gravel, sand, silt, Permeability varies;
alluvial clay gravels and sands
deposits | permeable

Mesozoic | Cretaceous Comanchean/ Goodland 0-40 White fossiliferous Impermeable where
(63 to 140 Fredericksburg | limestone limestone, coarsely not weathered;
mya) nodular, resistant, and | considered confining

dense; contains some | unit
marl .
Walnut 0.5-30 Medium to dark grey | Very low
Formation clay and limestone permeability;
with shell considered confining
conglomerates, unit
fossiliferous,
Gryphaea beds
Comanchean/ Paluxy 130-175 Light grey to Considered an
Trinity Formation greenish-grey aquifer; yields small
sandstone and to moderate
mudstone; fine- quantities of water
grained to coarse-
grained sandstone
Glen Rose 150, range | Brownish-yellow and | Low permeability;
Formation unknown at | gray alternating considered confining
AFP 4 limestone, marl, unit in area of AFP
shale, and sand 4
Twin 200, range | Fine- to coarse- Coarse sandstones
i Mountains unknown at | grained sandstone and parts of
Formation* AFP 4 shale and claystone, formation considered
basal gravel aquifer; yields
conglomerate moderate to large
quantities of water

Notes:
1

Table adapted from USGS, 1996.

2

Figure 4, as cited in USGS 1996).

Thickness determined from site logs, except for Glen Rose Limestone and Twin Mountains Formation (Baker et al., 1990,

Lithologic characteristics determined from field observations and from Winton and Adkins, 1919; University of Texas,

Bureau of Economic Geology, 1972; U.S. Army Corps of Engineers, 1986; Baker et al., 1990; Environmental Science and
Engineering, Inc., 1994, all as cited in USGS 1996.

3

This stratigraphic name does not conform to the usage of the USGS.
mya - million years ago

U.S. Air Force Center for Environmental Excellence
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groundwater developed from data obtained in previous gauging events show an easterly trend
in groundwater flow across the base toward the West Fork of the Trinity River.

As will be described later in the report, a paleochannel and basal gravel combined with
bedrock lows appear to be a preferential pathway for groundwater and contaminants in the
groundwater. This preferred pathway is depicted on Figure 2.6.

Water elevations were measured quarterly between April 1995 and January 1996, and semi-
annually (i.e January and July) in 1997 and 1999. A review of these water level elevations
shows little seasonal or annual fluctuation indicating a steady trend in groundwater flow
direction from west to east across the site.

2.3.2 Goodland/Walnut Aquitard

The groundwater within the terrace deposits is isolated from groundwater within the lower
aquifers by the low permeability rocks of the Goodland Limestone and Walnut Formations.
The primary inhibitors to vertical groundwater movement within these units are the fine-
grained clay and shale layers that are interbedded with layers of limestone. Some groundwater
movement does occur between the individual bedding planes of both of these units, but the
vertical hydraulic conductivity has been calculated to range between 1.2 x 10° centimeters per
second (cm/s) to 7.3 x 10" cm/s for the NAS Fort Worth JRB and AFP 4 area. This
corresponds to a vertical advective velocity rate that ranges between 1.16 x 107 feet per day
(ft/d) to 5.22 x 10? ft/d (Environmental Science and Engineering, Inc. [ESE], 1994). At the
AFP 4 “window area,” the Goodland/Walnut Aquitard is breached, and the Alluvial Terrace
groundwater is in direct communication with the groundwater in the Paluxy aquifer. A
significant number of monitoring wells and borings have been advanced on NAS Fort Worth
JRB, and no evidence has been found indicating that a similar window exists on the base.

2.3.3 Paluxy Aquifer

The Paluxy aquifer is an important source of potable groundwater for the Fort Worth area.
Many of the surrounding communities, particularly White Settlement, obtain their municipal
water supplies from the Paluxy aquifer. Groundwater from the Paluxy aquifer is also used in
some of the surrounding farms and ranches for agricultural purposes. Due to the extensive use
of the Paluxy aquifer, water levels have declined significantly over the years. Walter levels in
the NAS Fort Worth JRB vicinity have not decreased as much as in the Fort Worth area due to
its proximity to the Lake Worth recharge area and the fact that the base does not use water
from the Paluxy aquifer. Drinking water at the base is supplied by the city of Fort Worth,
which uses Lake Worth as its water source. The groundwater of the Paluxy aquifer is
contained within the openings created by gaps between bedding planes and cracks and fissures
in the sandstones of the Paluxy Formation. Just as the Paluxy Formation is divided into upper
and lower sand members, the aquifer is likewise divided into upper and lower aquifers. The
upper sand is finer grained and contains a higher percentage of shale than the lower sand.
Radian (1989) estimated the hydraulic conductivity and transmissivity to be 130 to 140 gpd/ft*

U.S. Air Force Center for Environmental Excellence
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and 1,263 to 13,808 gallons per day per foot (gpd/ft), respectively. No evidence of
contamination of the Paluxy aquifer has been identified beneath NAS Fort Worth JRB.

2.3.4 Glen Rose Aquitard

Below the Paluxy aquifer are the fine-grained limestone, shale, marl, and sandstone beds of the
Glen Rose Formation, The thickness of the formation ranges from 250 to 450 feet. Although
the sands in the Glen Rose Formation yield sinall quantities of groundwater in the area, the
relatively impermeable limestone acts as an aquitard restricting water movement between the
Paluxy aquifer above and the Twin Mountains aquifer below.

2.3.5 Twin Mountains Aquifer

The Twin Mountains Formation is the oldest and deepest water supply source used in the NAS
Fort Worth JRB area. The Twin Mountains Formation occurs approximately 600 feet below
NAS Fort Worth JRB with a thickness of between 250 to 430 feet. Recharge to the Twin
Mountains aquifer occurs west of NAS Fort Worth JRB where the formation crops out.
Groundwater movement follows the regional eastward slope of the bedrock.: Like the
groundwater in the Paluxy aquifer, the groundwater present in the Twin Mountains aquifer
occurs under unconfined conditions in the recharge area and becomes confined as it moves
down dip. Transmissivities in the Twin Mountain aquifer range from 1,950 to 29,700 gpd/ft
and average 8,450 gpd/ft in Tarrant County. Permeabilities range from 8 to 165 gpd/ft* and
average 68 gpd/ft* in Tarrant County (CH2M Hill, 1984).

2.4 SURFACE WATER

AS Fort Worth JRB is located within the Trinity River Basin adjacent to Lake Worth. The
main surface water features of interest are Lake Worth, the West Fork of the Trinity River,
and Farmers Branch Creek. Lake Worth, which was constructed in 1941 as a source of
municipal water for the city of Fort Worth, borders the base to the north. The surface area of
the lake is approximately 2,500 acres. The Paluxy aquifer discharges to Lake Worth near its
western extent. However, in the portion of the lake near Bomber Road, the top of the Paluxy
aquifer is recharged by Lake Worth. There does not appear to be a hydraulic connection
between the Paluxy aquifer and the lake in the eastern portion where the Walnut Formation
separates the Paluxy aquifer and Lake Worth. The elevation of the lake is fairly constant at
approximately 594 feet above NGVD, the fixed elevation of the dam spillway (USGS, 1996).

The West Fork of the Trinity River, a major river in north central Texas, defines the eastern
boundary of the base. The Trinity River flows southeast towards the Gulf of Mexico. Because
the river has been dammed, the 100- and 500-year flood plains downstream of the dam do not
extend more than 400 feet from the center of the river or any of its tributaries.

Storm water, which enters the NAS Fort Worth storm water drainage system, is discharged
directly into Lake Worth. The outfall is permitted under the Nationa]l Pollutant Discharge
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Elimination System, and monitoring results document compliance with permit discharge
limitations (IT Corporation, 1997).

Storm water which does not enter the drainage system, drains east towards the West Fork of
the Trinity River. A portion of the base is drained by Farmers Branch Creek beginning within
the community of White Settlement and flows eastward. Most of the flow in the creek is due
to surface runoff, with some groundwater recharge from the Terrace Alluvium groundwater.
Just south of AFP 4, Farmers Branch flows under the runway within two large culverts
identified as an aqueduct. Two unnamed tributaries flow across the Flightline Area and
discharge into Farmers Branch Creek. Another unnamed stream (approximately 200 feet long)
is located in the SWMU units that comprise Site SD-13 and discharges to Farmers Branch
Creek as well. A former oil/water separator (SWMU 67), located on the up gradient end of
the stream near monitoring well SD13-06, emptied into the unnamed stream. The oil/water
separator has been removed by the Air Force Base Conversion Agency. Most of the base
drainage is intercepted by a series of storm drains and culverts, directed to oil/water
separators, and discharged to the West Fork of the Trinity River downstream of Lake Worth.
A small portion of the north end of the base drains directly into Lake Worth.

2.5 CLIMATE

The climate in the Fort Worth area is classified as sub-humid with long, hot summers and
short, dry winters. Tropical maritime air masses control the weather during much of the year,
but the passage of polar cold fronts and continental air masses can create large variations in
winter temperatures. The average annual temperature in the area is 68.6 degrees Fahrenheit
(BF), and monthly mean temperatures vary from 48.6BF in January to 86.1BF in July. The
average daily minimum temperature in January is 37.7BF, and the lowest recorded temperature
is 17BF. The average daily maximum temperature in July and August is 96.4BF, and the
highest temperature ever recorded at the base was 106BF in the month of August. Freezing
temperatures occur at NAS Fort Worth JRB an average of 33 days per year (National Weather
Service, 2000).

Mean annual precipitation recorded at the base is approximately 32 inches. The wettest
months are April and May, with a secondary maximum in September. The period from
November to March is generally dry, with a secondary minimum in August. Snowfall
accounts for a small percentage of the total precipitation between November and March.
Thunderstorm activity occurs at the base an average of 45 days per year, with the majority of
the activity between April and June. Hail may fall 2 to 3 days per year. The maximum
precipitation recorded in a 24-hour period is 1.49 inches. On the average, measurable
snowfall occurs 2 days per year.
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3.0 FIELD INVESTIGATIONS
3.1 TCE BACKGROUND

U.S. Air Force Plant No. 4 (AFP 4) was placed on the National Priority List (NPL) in August
1990 because of a large release of TCE arising from past disposal practices at AFP 4. While
the source areas are currently being remediated, the dissolved TCE plume appears to have
migrated toward the east of AFP 4 and extends under NAS Fort Worth JRB. The regional
TCE plume can be subdivided into northern and southern lobes. The northern lobe is
migrating primarily eastward from the AFP 4 source area. The southern lobe is migrating in a
southeast direction and appears to follow a paleochannel of the West Fork Trinity River
(Figure 2.6) (Parsons, 1998). The paleochannel crosses the flightline and landfill areas of
NAS Fort Worth JRB before turning east along White Settlement Road. As explained in
Section 2.3.1, the paleochannel consists of higher hydraulic conductivity materials, sands and
gravels. These higher conductivities paired with the surrounding bedrock highs make the
paleochannel a preferred pathway for the groundwater and any contamination in groundwater.

In 1991, the Fort Worth Corps of Engineers performed an electromagnetic (EM) survey at
SWMU 24, also known as Waste Burial Area No. 7 (WP-07), to delineate and identify the
locations of buried drums encountered during the installation of utilities through the site.
Based on this survey, the Corps of Engineers performed excavation activities to remove a total
of 34 drums, of which 9 were partially full, and 25 were empty. Trichloroethylene (TCE) and
perchloroethylene (PCE) were the primary constituents contained within the drums.

As part of a current and ongoing RFI at SWMU 24, an electromagnetic survey was performed
in May 2000, for the purpose of confirming drum removal activities performed by the Corps of
Engineers in 1991. The confirmation survey identified twelve geophysical anomalies caused
by buried metal objects. Ten of the anomalies were assessed as having a low to moderate
potential for being caused by buried metal objects large enough to be individual or multiple
drums. Two of the twelve locations were assessed as having a high potential for being caused
by buried metal large enough to be multiple drums.

In July, 2000 IT Corporation began excavation activities at the two locations assessed as
having a high potential for buried metal. A total of 16 metal 55-gallon drums were
encountered between these two areas. Of the 16 drums, 12 were empty, compressed, or
corroded, and contained no liquids. Three of the drums were still in tact and ranged from half
full to full of an unknown liquid. Analytical results from characterization sampling are not yet
complete, but preliminary results indicate that all three drums contain at least a fraction of
TCE. The fourth in tact drum contained a blue, wet, powdery substance. Analytical results
from characterization sampling are not yet complete for this unknown powdery substance.
Based on the initial intrusive investigation findings, direction was given to excavate the
remaining areas with low to moderate potential for being caused by buried metal. Excavation
activities at these locations are ongoing, but to date, no drums have been located in the low to
moderate potential for buried metal areas.
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3.2 OBJECTIVES

Previous field activities conducted by HydroGeoLogic to further define the southern lobe of the
basewide TCE plume were completed in three stages: (1) initial screening investigation, (2)
well installation and lithological investigation, and (3) three bi-monthly groundwater sampling
events of the newly installed wells and two bi-monthly sampling rounds of active groundwater
recovery wells. In addition, quarterly groundwater monitoring activities were performed
basewide during the same time frame. The following sections provide a description of each
field investigation. The results of the investigations are presented in Section 5.0,

3.3 JULY 1998 — SCREENING INVESTIGATION

In late 1997 and 1998 concentrations of TCE in the downgradient groundwater monitoring
well, ITMW-01T, for the southern lobe of the TCE plume were detected above the Risk
Reduction Standard (RRS)/MCL value of 5 pg/L. As a result of these detections, an
Expedited Site Characterization (ESC) was initiated in July 1998 to determine the eastern and
southern extent of the TCE plume. During the ESC investigation, DPT methods were used to
install 28 borings and 16 piezometers. Sample locations are depicted in Figure 1.2.
Groundwater levels were measured with a water level meter at 15 piezometers and 43
monitoring well locations. A total of 58 groundwater samples, nine surface water samples,
and eight spring/seep water samples were collected and analyzed. Narrow diameter stainless
steel bailers were used to collect groundwater samples with no prior purging of piezometers or
monitoring wells. Purging was not performed on monitoring wells so that the resulting data
would directly correlate with piezometer data. All samples were analyzed in a mobile
laboratory located on site and analyzed for TCE, cis-1,2-dichloroethene (cis-1,2-DCE), trans-
1,4-DCE, and vinyl chloride by EPA Method SW8010 using laboratory grade gas
chromatography with 10 percent of samples analyzed at a fixed based lab for definitive
confirmation.

3.4 JUNE 1999 — SOUTHERN LOBE TCE PLUME DELINEATION

Screening level TCE and DCE analytical data from the July 1998 investigation was used to
approximate the locations of additional monitoring wells near the golf course and the Wherry
Housing area to achieve delineation of the Southern Lobe TCE groundwater plume. In June
and August of 1999, 11 soil borings were advanced in the area. Four soil borings were
completed as 2-inch diameter monitoring wells, and five soil borings were completed as 4-inch
diameter monitoring wells with the potential to be connected to the groundwater treatment
system as recovery wells. The 2-inch polyvinyl chloride (PVC) monitoring wells are
WHGLTA020, WHGLTA(022, WHGLTAQ023, and WHGLTAO025. The 4-inch PVC wells are
WHGLRWO015, WHGLRWO016, WHGLRWO017, WHGLRWO0I18, and WHGLRWO19 (Figure
1.2). Two of the borings were not completed as wells, WHGLTA021 and WHGLTA024,
because groundwater was not encountered. The nine monitoring wells were developed and

three rounds of groundwater samples were collected. The samples were submitted for analysis
of VOCs by method SW8260B.
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The following sections discuss the rationale for selecting proposed sampling locations to .'
delineate TCE, and provide a summary of the soil boring and well installation events.

3.4.1 Rationale for Sampling Locations

Prior to the Southern Lobe TCE Plume Delineation sampling investigation, the easternmost
monitoring well located outside current NAS Fort Worth JRB boundaries was ITMW-01T.
This monitoring well is located just northwest of the intersection of Route 183 and White
Settlement Road (Figure 1.2). Concentrations of TCE in groundwater samples collected from
ITMW-01IT exceeded the MCL for TCE (5 ug/L), rdnging from 6 wg/L to 21 ug/L during
1998 and 1999. Analytical results from the 1998 ESC investigation indicated the need for
additional monitoring wells north, northeast, and south of ITMW-0IT to fill in the data gaps
along the property boundary. To comply with the AFP 4 ROD, delineation of the extent of the
TCE plume exceeding the 5 ug/L. MCL is necessary.

Preferred locations along the boundary (both on site and off site of NAS Fort Worth JRB) were
selected as possible monitoring well locations. Permission had to be obtained from an off-site
property owner and from Texas Department of Transportation (TDOT) to drill along Route
183 outside former CAFB property. Permission was granted from TDOT on July 5, 1999.
No permission was obtained from the property owner, which resulted in all offsite wells begin
located on TDOT property. The well locations were ultimately identified based on the results
of the 1998 ESC investigation, the identification of data gaps near the former CAFB property

boundary, and any limiting factors such as utilities and vegetation.
3.4.2 Soil Borings

Eleven soil borings were advanced at the site using a hollow stem auger (HSA) drilling rig.
The first nine borings were completed from June 16 to June 22, 1999, WHGLRWOI15,
WHGLRWO018, WHGLRW019 WHGLTA020, WHGLTAQ021, WHGLTA022, WHGLTAQ23,
WHGLTAO024, and WHGLTAO025. The last two borings, WHGLRWO016 and WHGLRWO017,
were completed on August 17, 1999. Delays with obtaining TDOT clearance prohibited these
two borings from being completed during the initial mobilization. Two of the borings,
WHGLTAO021 and WHGLTAOQ24, were not completed as wells because groundwater was not
encountered above the bedrock.

A photoionization detector (PID) was used at each sampling interval and within the breathing
zone to identify potentially contaminated soils or potentially dangerous working conditions in
accordance with the Health and Safety Plan (HydroGeoLogic, 1999b). The results of the PID
readings and soil conditions are discussed in Section 5.2.2.1 and can be found on the soil
boring logs included in Appendix C.1.

3.4.3 Monitoring Well Installation and Sampling

Nine soil borings were completed as monitoring wells (Figure 1.2). The following four
borings were completed as 2-inch PVC monitoring wells: WHGLTA020, WHGLTA022,

U.S. Air Force Center for Environmental Excellence
F:\Deliverables\AFCEE\DO19\R07-00,461 .doc 3-3 HydreGeoLogic, Inc, 7/27/00



524 39

HydroGeoLog}c, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

WHGLTAO023, and WHGLTAQ25. The remaining five borings were completed as 4-inch
PVC wells which can be converted to recovery wells, if needed. These potential recovery
wells are WHGLRWOQ15, WHGLRWO016, WHGLRWO017, WHGLRWO018, and
WHGLRWO019. Lithological descriptions were recorded at each of these borings to fill in data
gaps pertaining.to the lithology of this area of NAS Fort Worth JRB.

Well development, which occurred no sooner than 24 hours after installation, was conducted
using a bladder pump with the ability to function as a surge block. The wells were pumped
until the stabilization parameters were met as outlined in Section 6.1 of the Field Sampling

Plan (FSP) (HydroGeoLogic, 1999¢c). The well development forms are provided in Appendix
C.3.

A groundwater sample was collected from each monitoring well, no sooner than 24 hours after
development, using the low-flow purge method outlined in the FSP. The sample was
submitted for analysis of VOCs by method SW8260B. Monitoring wells WHGLRWO016 and
WHGLRWO17 were installed at a later date therefore were sampled for the first time six weeks
later than the other seven wells, but then followed the other well’s bi-monthly schedule.
Monitoring well WHGLRWO15 did not contain enough water to sample using the low-flow
purge technique on the first sampling round. The well was sampled three weeks later and then
continued on the regular bi-monthly schedule. Monitoring well WHGLTAQ20 did not contain
enough water to sample during the second sampling round. The monitoring wells (with the
above exceptions) were sampled in the second weeks of July, September, and the first week of
November, 1999 in accordance with the FSP (HydroGeoLogic, 1999c). The analytical results
from the bi-monthly sampling events are presented in Section 5.2.2.3.

3.4.4 Recovery Well Sampling

Eleven active groundwater recovery wells were sampled in two bi-monthly rounds for
screening analysis of VOCs by method SW8260B. The sampling was performed in September
and November 1999. The sampling consisted of collecting grab samples from the sample port
located at each recovery well. The analytical results from sampling active groundwater
recovery wells are presented in Section 5.2.2.4 (Figure 5.3).

3.5 GROUNDWATER TREATMENT SYSTEM RENOVATIONS

As part of this field investigation and delivery order, HydroGeoLogic refurbished the idle Air
Force Groundwater Recovery and Treatment System located south of WP-07. This system
was originally installed by the U.S. Air Force in 1993 as an interim remedial action (IRA) for
the cleanup of groundwater contamination originating at AFP 4. The groundwater recovery
and treatment system began operation in December 1993,

The treatment system extracts groundwater from eleven recovery wells. The extracted
groundwater is contaminated with dissolved phase TCE concentrations ranging from 300 ug/L
to 4,000 ug/L at the influent to the treatment system. The 150 gallon per minute remediation
system consists of five two-stage (upper and lower) low profile strippers set in parallel. Each
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stage is equipped with a blower. Submersible pumps extract groundwater from eleven
recovery wells. Recovered water (influent) is distributed to the five air stripper units. Influent
water is treated by passing through the upper stage first, followed by the lower stage. Stripper
effluent is pumped to a carbon adsorption unit for final polishing, Treated effluent water is
discharged into a pond along an unnamed creek (a tributary of Farmer’s Branch Creek), which
is then used to water the Carswell AFB golf course. In 1997 and 1998, the aging remedial
system experienced some operation and maintenance problems, carbonate buildup in
piping, was not meeting discharge limitations, and was functioning on and off. The decision
was made to discontinue operations until the system could be renovated.

HydroGeoLogic began the renovation activities in July 1999 and completed the task in
December 1999. The system was operated for three months prior to the transfer to the long
term operators (IT Corporation). All VOC NPDES effluent limitations were met following the
successful renovations. Approximately 138 pounds of TCE were recovered in the three month
operation period

3.6 1999 QUARTERLY GROUNDWATER MONITORING

As a part of the 1999 basewide quarterly groundwater sampling program, several wells in the
area of the southern lobe TCE plume were sampled in January, April, July, and October of
1999. The following wells were sampled in the Wherry Housing and Carswell Golf Course
area: LF04-02, LF04-4C, LF05-19, LF05-5G, ITMW-01T, WHGLTAO003, WHGLTA®601,
and WIETAS35 (Figure 1.2). The following wells were sampled in the flightline area located
just west or north of the groundwater treatment system: FT09-12C, HM-123, USGSO7T,
WHGLTAO004, WHGLTA701, WHGLTA704, WP(07-10B, and WP07-10C. The results from
these sampling events are presented in the Final Basewide Groundwater Sampling and Analysis
Program (GSAP), 1999 Annual Report (HydroGeoLogic, 2000). In an effort to provide
additional information relating to VOCs in the area of the southern lobe TCE plume, results
from these sampling events are included in this report. Information pertaining to the sampling

practices and procedures and quality assurance/quality control (QA/QC) can be found in the
Basewide GSAP 1999 (HydroGeoLogic, 2000a).

In order to evaluate existing groundwater flow patterns, water level measurements were taken
at 280 basewide monitoring wells during the July quarterly sampling event. The monitoring
wells were inspected, and both depth to water and total depth of the monitoring well were
measured. The water level measurements and total depths were taken several days after
purging and sampling of the monitoring wells, to ensure equilibrium conditions. Results from
water level measurements are presented in Section 5.1.1.
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4.0 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

This section describes the analytical methods and QC program utilized for the Southern Lobe
TCE Plume Delineation monitoring events at NAS Fort Worth JRB and provides a data quality
evaluation (DQE) of the 1999 groundwater sampling events. The analytical methods used for
the collection of data are described in the Final Basewide Quallty Assurance Project Plan
(QAPP) (HydroGeolLogic, 1998). :

4.1 FIELD QUALITY CONTROL

The field QC program for the collection of samples at NAS Fort Worth JRB included specific
procedures for the collection of groundwater samples as described in the Basewide GSAP
(HydroGeoLogic, 1999b). Sample bottles met U.S. Environmental Protection Agency (EPA)
requirements for environmentally clean containers. Sample labels were pre-printed to facilitate
sample tracking from the field through the laboratory to the final report. Documentation of
sample collection is performed in the field through the laboratory to the final report.
Documentation of sample collection is performed in the field to ensure that sample labeling,
contaminants of concern, and request for analysis are in agreement and traceable back to the
correct field sample. All samples were kept below 4° Celsius at all times. Custody seals were
placed on each cooler before shipment by an overnight carrier.

Field QC samples were collected to evaluate sampling technique and decontamination
procedutes. The samples including ambient blanks, equipment blanks, trip blanks, and field
duplicates are described below. A summary of the QC samples, including the number of each
type collected as part of the Southern Lobe TCE Plume Delineation sampling events
conducted in July, September, and November 1999, are included in Table 4.1.

4.1.1 Alnf)ient Blanks

" Ambient blanks consist of American Society for Testing and Materials (ASTM) Type 11
reagent grade water poured into a VOC sample vial at a sampling site (in the vicinity of the
associated samples). Ambient blanks are used to assess the potential introduction of
contaminants from upwind sources (e.g., active runways, engine test cells, gasoline motors in
operation) to the samples during sample collection. Ambient blanks are handled in an identical
manner as environmental samples during transportation, storage, preparation, and analysis.

One set of ambient blanks was collected during the November round of Southern Lobe TCE
Plume ‘delineation sampling conducted in 1999. These samples were collected due to the
possible interferences from gasoline motors in operation, as the monitoring well is located
along a high traffic road, Route 183.
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1999 Southern Lobe TCE Plume Delineation Sampling Events

Table 4.1
Field Quality Control Samples Collected for

improper analytical
instrument use

Type of Sample | -~ 'Purpose.’: /| -Fréquency.. :[- Number| - - Time Analysis
Ambient Blank Used to assess the |1 ambient July: 0 During normal VOCs or BTEX
impact of ambient |blank/sampling | Sept.: 0 sample collection and MTBE
conditions event Nov.: 1 conditions analyses
Total: 1 consistent with
the sampling
parameters for
the associated
well
Equipment Blank | Used to assess the |1 equipment July: 4 Immediately after All laboratory
effectiveness of blank/day that Sept.: 2 equipment analyses
equipment equipment is Nov.: 3 decontamination consistent with
decontamination decontaminated | Total: 9 daily sampling
procedures
Trip Blank Used to assess the |1 trip blank/ July: 4 When YOCs, BTEX | VOCs, BTEX
potential sample cooler Sept.: 3 and MTBE, or and MTBE, or
contaminants from Nov.: 3 dissolved gases dissolved gases
sample containers Total: 10 |samples were analyses
or other foreign collected consistent with
sources during cooler contents
sample
transportation and
storage
Field Duplicate Used to assess’ 1 duplicate/10 July: 1 Collected at the Same as original
(blind) sample cellection environmental Sept.: 1 same time and sample
procedures, sample | samples Nov.: ] location of original
preparation, and Total: 3 sample

Notes:
BTEX and MTBE
VOCs

- Benzene, toluene, ethylbenzene, xylenes, and methyl fert-butyl ether
- Volatile organic compounds
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4.1.2 Equipment Blanks

An equipment blank is a sample of ASTM Type II reagent grade water poured into, poured
over, or pumped through a sampling device, collected in a sample container, and transported to
the laboratory for analysis. Equipment blanks are used to assess the effectiveness of equipment
decontamination procedures. During the Southern Lobe TCE Plume Delineation sampling
events, one equipment blank was collected for each type of sample equipment used on each day
that equipment decontamination activities occurred. Equipment blanks were collected
immediately after the equipment was decontaminated. Since non-dedicated sampling
equipment was used at each well, an equipment blank was required each day that sampling
events were performed. Each blank was analyzed for all laboratory analyses requested for the
environmental samples collected at any associated site on that day. Since each well was only
sampled for VOCs, the equipment blanks were, likewise,. submitted for analysis of VOCs by
method SW8260B, '- o

4.1.3 Trip Blanks

Trip blanks consist of VOC sample vials filled in the laboratory with ASTM Type II reagent
grade water, transported to the sampling site, handled as environinental samples, and returned
to the laboratory for analysis. The trip blanks are designated in the morning, and carried in
the cooler all day with the environmental samples. Trip blanks are not opened in the field and
are submitted only when VOC, BTEX and methyl terz-butyl ethyl (MTBE), or dissolved gases
samples are collected for analysis. Trip blanks are used to assess the potential introduction of
contaminants from sample containers, and during sample transportation and storage. For the
Southern Lobe TCE Plume Delineation sampling events, a set of trip blanks was required for
each sample cooler since all samples were submitted for VOCs analysis.

4.1.4 Field Duplicates

A field duplicate is a second sample collected in the same location as a field sample (“parent”
sample). Duplicate samples are collected simultaneously, or in immediate succession, to
collection of parent sample, using identical recovery techniques. The parent and duplicate are
treated in an identical manner during transportation, storage, preparation, and analysis. For
the Southern Lobe TCE Plume Delineation, a total of three field duplicates were collected
since one field duplicate was collected for each of the three rounds of sampling. Any data
qualification required by duplicates not meeting the precision criteria for the Southern Lobe
TCE Plume Delineation event are discussed in Section 4.5, below.

4.2 SAMPLE TRACKING PROTOCOL

Each field sample was assigned a unique identification number that described where the sample
was collected. The number consists of a maximum 12-digit alphanumeric code as follows:

XXXXXXXXXzzaa
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- where: :
XXXXXXXXX represents the well identification or well name (e.g., WHGLTAO1S5, ITMW-
01T)
ZZ represents the medium (WG for water-ground)
aa indicates the sampling event number for groundwater, surface water, and soil

(e.g., 01, 02, 03, etc.)

For example, the groundwater sample collected during the third sampling event from
WHGLTAOQ1S5 would be identified as “WHGLTA015WG03.”

In order to ensure that field duplicates were analyzed ‘blind’ by the laboratory, each field
duplicate sample was assigned a unique sample identification number that did not associate the
duplicate with its parent sample. The locations from which field duplicate samples were to be
collected were determined prior to mobilization. Documentation was maintained in the field
sampling log book, and on the sample collection log, to track these field duplicate samples.
For example, a blind duplicate groundwater sample collected during the third round of
sampling would be identified as DUPOIWGO03.

QC samples were identified by use of a similar system of identifiers with a maximum of 10
characters. The QC sampling number system is summarized below:

xxmmddyy
where:

XX represents the medium (EB for equipment blank, TB for trip blank, AB for
ambient blank)

mimddyy represents the date (month, day, year)

For example, an equipment blank obtained on September 12, 1999, would be identified as
EB091299.

The Project Geologist/Field Coordinator maintained a list detailing the connection between
each QC sample and specific environmental sample. For instance, each trip blank was
correlated with a particular set of samples shipped to the laboratory, and each equipment blank
was correlated to those samples collected on a specific date, using a particular set of sampling
tools.

After the laboratory data were received and validated, data entry and QC operations were
performed on the laboratory’s electronic data deliverables (EDDs) to ensure that each EDD
was complete, correct, and compliant with the Environmental Resources Program Information
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Management System (ERPIMS) format. An EDD report in the ERPIMS format is being
prepared for submission to AFCEE.

For the purpose of this report, samples will be referred to by their LOCIDs (the well
identification or well name) and will not contain the suffix “WG03.” The suffix of “DL” 1s
applied to indicate a sample result reported from a diluted analysis, and the suffix “RE”
indicates a sample result reported from a reanalysis.

4.3 LABORATORY QUALITY CONTROL

The laboratory QC program, including sample handling, laboratory QC elements, and data
reporting, is fully documented in the Final Basewide QAPP (HydroGeoLogic, 1998). Sample
handling includes documentation of sample receipt, placement in storage, controlled sample
access, and disposal. For VOC analyses by Method SW8260B, laboratory QC elements
consist of instrument calibration and tuning, internal standards,. laboratory control samples
(L.CSs), method blanks, and matrix spike/matrix spike duplicate (MS/MSD) samples.
Reporting of the laboratory control data was planned prior to the collection of the data,
allowing the laboratory to place the appropriate information into each data package so that the
DQE could be performed in a timely manner.

4.4 QUALITY CONTROL ELEMENTS

The basis for assessing each element of data quality (precision, accuracy, representativeness,
completeness, and comparability) is discussed in the following subsections.

4.4.1 Precision

Precision measures the reproducibility of measurements. It is strictly defined as the degree of
mutual agreement among independent measurements as the result of repeated application of the
same process under similar conditions. Analytical precision is the measurement of the
variability associated with duplicate (two) or replicate (more than two) analyses. Total
precision is the measurement of the variability associated with the entire sampling and analysis
process, and is determined by analysis of duplicate or replicate field samples and measures
variability introduced by both the laboratory and field operations. Field duplicate samples and
MSD samples were analyzed to assess field and analytical precision, and the precision
measurement was determined using the relative percent difference (RPD) between the duplicate
sample results. For replicate analyses, the relative standard deviation was determined.
Acceptable values for precision for each analyte are listed by analysis method in the Final
Basewide QAPP (HydroGeoLogic, 1998). '

4.4.2 Accuracy
Accuracy is a statistical measurement of correctness and includes components of random error

(variability due to imprecision) and system error. It therefore reflects the total error associated
with a measurement. A measurement was accurate when the value reported did not differ from

U.S. Air Force Center for Environmental Excellence
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the true value or known concentration of the spike or standard. Analytical accuracy was
measured by comparing the percent recovery (%R) of analytes spiked into an LCS to a control
limit. For most organic analytical methods, surrogate compound recoveries were also used to
assess accuracy and method performance for each sample analyzed. Analysis of performance
evaluation (PE) samples were also used to provide additional information for assessing the
accuracy of the analytical data being produced.

Both accuracy and precision were calculated for each analytical batch, and the associated
sample results were interpreted by considering these specific measurements. The formula for
calculation of accuracy is %R from pure and sample matrices. Acceptable values for %R for
each analyte are listed by analytical method in the Final Basewide QAPP (HydroGeoLogic,
1998). Accuracy and precision for the Southern Lobe TCE Plume Delineation sampling events
are discussed in Section 4.5 of this report.

4.4.3 Representativeness

Objectives for representativeness were defined for each sampling and analysis task and were a
function of the investigative objectives. Representativeness was achieved through use of the
standard field, sampling, and analytical procedures. Representativeness was also determined
by appropriate program design with consideration of elements such as proper sampling
locations.

The same sampling locations were maintained during the three bi-monthly rounds of
groundwater sampling conducted for the Southern Lobe TCE Plume Delineation activities.

4.4.4 Completeness

Completeness was calculated for the aggregation of data for each analyte measured for any
particular sampling event or other defined set of samples. The number of valid results divided
by the number of possible individual analyte results, expressed as a percentage, determines the
completeness of the data set. In evaluating sampling event completeness, valid results were all
results not qualified with an “R” qualifier (see Table 4.2 for an explanation of qualifiers used).
The project requirements for completeness is 95 percent for aqueous samples. For any
instances of samples that could not be analyzed for any reason (heolding time violations in
which resampling and analysis were not possible, samples spilled or broken, etc.), the
numerator of this calculation becomes the number of valid results minus the number of possible
results not reported.

The formula for calculation of completeness follows:
% completeness = number of valid (i.e., non-R qualified) results
number of possible results

The three 1999 sampling events generated a total of 2,030 data points (from environmental
samples and field duplicates); 1,993 of these data points were considered usable. Overall

project completeness was calculated to be 98.2%, which meets project completeness

U.S. Air Force Center for Environmental Excellence
Fi\Deliverables\AFCEE\DGI$R07-00.461.doc 4-6 HydroGeoLogic, Inc. 7/27/00



52,! ," 48 :.l'u

HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

requirements. Completeness calculated on a per-sampling event and per-analyte basis is
evaluated in the discussion of individual analytical method subsections in Section 4.5. 'All
rejected and missing data points are summarized in Table 4.3. Overall completeness for each
analyte with rejected data is also presented in Table 4.3. All other analytes have a
completeness of 100%. '

4.4.5 Comparability

~ Comparability is the confidence with which one data set can be compared to another data set.
The objective for this QC program is to produce data with the.greatest possible degree of
comparability. The number of matrices that are sampled and the range of field conditions
encountered are considered in determining comparability. Comparability is achieved by using
standard methods for sampling and analysis, reporting data in standard units, normalizing
results to standard conditions and using standard and comprehensive reporting formats.
Complete field

Table 4.2
Data Qualifiers

e )

Quallf' iers!.” 4 Positive:Resul i L
Qualifiers for-Data Within: Acceptance ‘Lintits:(Usable as' Re, eported )

(no qualifier) | The result is a detection with the indicated (Not appllcable)
value and units. (Use datum without
qualification)

U (Not applicable) The analyte was analyzed for, but not

detected. The associated numerical value is at the
PQL. (Use datum w1th()ut qual1ﬁcat10n )
Qualifier for Data Within Action Limits (Usablé'with:Qualification o et

F The analyte was positively identified, but the | (Not appllcable)

associated numerical value is below the
PQL.
J The analyte was positively identified, the (Not applicable)
quantitation is an estimation.
ul (Not applicable) The analyte was not detected; the associated

numerical value is a PQL which is estimated due
to deﬂc1enc1es n th QC data

ii

‘Qualifiers.for Data: Outside of Action:Limits (Unusable)-z i Ok ‘
R The datum is unusable due to serious The datum is unusable due to serious deﬁcmnc:es

deficiencies in the ability to meet QC - | in the ability to meet QC criteria.
criteria.

Notes:
! If a combination of QC resulis suggest contradictory qualifiers, the following hierarchy is used to select the
appropriate qualifier to assign:
R>UJ>U>F >1J > (o qualifier)

PQL - Practical quantitation limit
QC - Quality control ‘ . 1

U.S. Air Force Center for Environmental Excellence
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: Table 4.3
Data Quality Evaluation and Result Rejection Summary
- s . S =B R I~ N I =
Monitoring Well -~ [« =3 |5 8- e iR g Ty [T AT A R M &%
4 T g, . E Bl R m“.E Y 'E ‘ul. &8 b s e R o E
e @ oLl L B Te T2 Elesl Rl e 25
e GBS Y el o, |'Ra | 2=2lezZ Al D EiS Rl 48 |5 L
N - I I S o I R =L =i o R R 21 +.E 2 2
: _ cobedE O e B |EARE AT EE | =8 | =&
Round I-July = | .. | . b S| eS0T o e R
DUPO1 cC
[(WHGLRWO16 CcC CcC cC CcC CcC CC CcC
(WHGLRWO017 . cC CcC cC CcC cc ccC CcC
WHGLRW(018 cC
[WHGLRWO019 CcC
'WHGLTAQ23 CcC
Round 2 - September.. .| . | R DR BN ,
UPO1 cC ccC
Round 3 - November S TS EE T T - .
UPQ1 CcC CccC
WHGLRWO15 CC
WHGLRW(016 cC CcC
WHGLRW(17 cC cC
[WHGLRWO019 CC, LCS CcC
'WHGLTAQ20 cC cc
'WHGLTAQ22 CcC CcC
WHGLTAQ23 CC, LCS CcC
WHGLTAQ2S CC CcC
Dﬂtﬂ Summa'ry - T . p o ;,: e ,. - ..‘;:.h;?:} iz ; .- - “. ' - —
Total Rejections 2 6 1 2 2 2 3 11 2 6
Total Results 33 33 33 33 33 33 33 33 33 33
Percent Complete 93.9 81.8 97.0 93.9 93.9 93.9 90.9 66.7 93.9 81.8
Notes:
CC - The designated sample result was rejected because of high continuing-calibration verification percent
difference {%D).
LCS - The designated sample result was rejected because of a low laberatory control sample recovery (%R).

documentation using standardized data collection forms supports the assessment of
comparability. Analyses of performance evaluation samples and reports from audits are used
to provide additional information for assessing the comparability of analytical data produced
among subcontracting laboratories. Historical comparability is achieved through consistent use
of methods and documentation procedures throughout the project.

4.5 DATA QUALITY EVALUATION

This section describes the analytical methods and QC program utilized for the Southern Lobe
TCE Plume Delineation groundwater sampling events at NAS Fort Worth JRB. The analytical

U.S. Air Force Center for Environmental Excellence
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methods used for the analysis of the field samples are described in the Final Basewide QAPP
(HydroGeoLogic, 1998).

The objective of the DQE is to provide a professional review of the analytical data packages
submitted by the laboratory. The DQE consists of a review of laboratory QC data and field
QC data to determine which data are usable, usable with qualification, or unusable. The
analytical procedures used to generate field sample data are evaluated in accordance with the
general and method specific QC criteria listed in Sections 5.0, 6.0, 7.0, and 8.0 of the Final
Basewide QAPP (HydroGeoLogic, 1998). The DQE for each-$ampling event is presented in
the subsections below. Each subsection summarizes those results which have been found to be
unusable and those results which are usable with qualification.

. 3

Some analytes will-have more than one qualifier assigned due to multiple QC issues with that
result. In such cases, the most severe qualifier is assigned; the other qualifiers are considered
to be overridden and are not discussed in the method DQE.

Note that some samples have more than one analysis, due to reanalysis for dilution or QC
issues. Where multiple analyses are available for a sample, the DQE discusses only QC issues
affecting the definitive result for each analyte in that sample. .The definitive result is
determined by evaluating the hierarchy of data qualifiers (with the lower priority qualifier
indicating a ‘better’ result), practical quantitation limits {PQLs), and calibrated range.

The following items of laboratory QC data are reviewed:

Sample integrity

Sample completeness

Preparation and analysis holding times

Laboratory preparation and analysis methods

Method accuracy and precision (MS/MSDs)

Laboratory performance criteria (method blanks, LCS recoverles surrogates,
internal standards) :

Instrument initial and continuing calibration checks

8. Chain of Custodies (COCs) (should be clear and leglble and should 1nc1ude
recelvmg signature from the laboratory)

™

Field QC performance is evaluated through evaluating field duplicates, field blanks, field
documentation, and shipping criteria.

4.5.1 Round 1 - July 1999

A total of 10 groundwater samples, 1 duplicate sample, and 8 field QC samples were analyzed
for VOCs by method SW8260B. A total of 78 VOC compounds were analyzed. A total of
688 VOC results were generated by field samples and duplicate samples, of which 18 results
were rejected. Overall completeness of the VOC results was calculated to be 97.4%. Seven
compounds did not meet the completeness goal of 95%. 1-Chlorohexane had a completeness

U.S. Air Force Center for Environmental Excellence
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of 45.5%; bromochloromethane, 2,2-dichloropropane, trans-1,3-dichloropropene,
dichlorodifluoromethane, methylene chloride, and 1,1,2-trichloroethane each had a
completeness of 81.8%. All 71 other compounds were 100% complete and met the project
completeness goal. All result rejections (with a reason code) are presented in Table 4.3,

The remaining data results are usable with qualification as described below.

An MS/MSD pair was collected from WHGLTAOQ22. Due to a high percent recovery (%R)

for naphthalene, the detections in samples WHGLTAQ23 and WHGLTAQ25 were qualified “J”
(note that the result in WHGLTAO25 was further qualified for trip blank contamination).

Due to contamination in the associated trip blank, the naphthalene detection in sample
WHGLTAOQ023 was qualified “U”. As this result already had a “J”-qualifier due to MS/MSD
%R, the final qualifier applied to this result is “UJ”.

Sample WHGLRWO15 was mistakenly submitted to the Severn Trent Laboratories (STL)-
Baltimore laboratory. This laboratory has been used to analyze other samples from NAS Fort
Worth using the Final Basewide QAPP criteria and there should be no impact on data
comparability; however STL-Baltimore reported 17 additional VOCs on the reported analyte
list, and those data have been included in the discussion above.

4.5.2 Round 2 - September 1999

A total of 10 groundwater samples, 1 duplicate sample, and 5 field QC samples were analyzed
for VOCs by method SW8260B. A total of 61 VOC compounds were analyzed. A total of
671 VOC results were generated by field samples and duplicate samples, of which 2 results
were rejected. Overall completeness of the VOC results was calculated to be 99.7%. Two
compounds did not meet the completeness goal of 95%; chloromethane and
dichlorodifluoromethane each had a completeness of 90.9%. All 59 other compounds were
100% complete and met the project completeness goal. All result rejections (with a reason
code) are presented in Table 4.3.

The remaining data results are usable without further qualification.

Samples WHGLRWO018, WHGLTA020, and WHGLTAO022 were submitted without an
associated equipment blank. There were no detections in any of these samples, so there is no
need to assess the effect of cross-contamination.

4.5.3 Round 3 - November 1999

A total of 10 groundwater samples, 1 duplicate sample, and 6 field QC samples were analyzed
for 61 VOC compounds by method SW8260B. A total of 671 VOC results were generated by
field samples and duplicate samples, of which 17 results were rejected. Overall completeness
of the VOC results was calculated to be 97.5%. Three compounds did not meet the
completeness goal of 95%; trans-1,2-DCE had a completeness of 81.8%, methylene chloride

U.S. Air Force Center for Environmental Excellence
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a
[

had a completeness of 18.2%, and trichlorofluoromethane had a completenessﬁ of 45.5%. All
58 other compounds were 100% complete and met the project completeness goal All result

rejections (with a reason code) are presented in Table 4.3.

An MS/MSD pair was collected from WHGLRWO019. Due to a low %Rs, the results for 1,1-
DCE, trans-1,2-DCE, styrene, and 1,2,4-trimethylbenzene were qualified “UJ” in samples
WHGLRWO019, WHGLTAO023, WHGLRWO15, and DUPO1. Note that the final qualifier for
trans-1,2-DCE in samples WHGLRW019 and WHGLTA023 is “R” due to calibration
discrepancies.

Samples WHGLRWO016, WHGLRWOQ017, and WHGLTAOQ22 were submitted without an

associated equipment blank. There were no detections in any of these samples, so there is no
need to assess the effect of cross-contamination,

U.S. Air Force Center for Environmental Excellence
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5.0 FIELD AND ANALYTICAL RESULTS

The physical and chemical data collected during 1998 ESC screening investigation, the 1999
monitoring well installation, Southern Lobe TCE Plume Delineation groundwater sampling,
and active recovery well sampling are provided in the following sections. In addition, relevant
results from 1999 quarterly groundwater sampling events at monitoring wells located in the
south/southeastern area of the former CAFB property are provided for additional background
information. ‘

5.1 CONTAMINANT EVALUATION

To facilitate the discussion of TCE contamination at NAS Fort Worth JRB, levels of
contamination determined from analytical sampling were compared to several threshold values.
The results of the organic analyses were compared to the method quantitation limits (MQLs).
These comparisons identified locations where contamination is likely, and monitoring should
be continued to provide further characterization. In addition, all organic constituent
concentrations, were compared to the Texas Natural Resource Conservation Commission
(TNRCC) Risk Reduction Standard (RRS) 2 values. Comparison of contaminant
concentrations to their respective RRS 2 value provides a basis for risk assessment.
" Concentrations of contaminants that exceed their respective RRS 2 values indicate areas where
continued monitoring or remedial action may be necessary. The MCLs and RRS 2 values have
equivalent values for the chemicals of concern (TCE,- DCE, vinyl chloride,etc.) in this
investigation.

5.1.1 Detection and Quantitation Limits

A PQL is the lowest analytical result level that can be reasonably achieved within specified
limits of precision and accuracy during routine laboratory operations. Each PQL value is
higher than the associated method detection limit (MDL), which is the minimum concentration
of a substance that can be measured and reported with 99 percent confidence the analyte
concentration is greatei than zero. Both MDLs and PQLs are adjusted for sample-specific
conditions such as moisture, subsample mass, and dilution. Sample concentrations falling
between the sample-specific MDL and sample-specific PQL are assigned an “F” qualifier
indicating the variability of the result (HydroGeoLogic, 1999d). In July 1998, the TNRCC
issued an Interoffice Consistency Memorandum (TNRCC, 1998a), followed 1in September 1998
by an Erratum Sheet (TNRCC, 1998b). The Consistency Memorandum defined a MQL as the
demonstrated lower limit of the linear range for that analyte. As defined, an analyte’s MQL is
analogous to the PQL reported by the laboratory without adjustment for sample-specific
conditions. The Erratum Sheet also defined an analyte sample quantitation limit (SQL) as that
analyte’s MDL adjusted for sample-specific conditions.

5.1.2 Risk Reduction Standard 2

RRS 2 values are the chemical-specific cleanup levels for remediation contaminated by a
release(s) from a Solid Waste Management Unit (SWMU) or Area of Concern (AOC). These

U.S. Air Force Center for Environmental Excellence
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values are established from health-based standards and criteria (Texas and/or Federal) pursuant

- t0 TNRCC Regulations, 30 Texas Administrative Code (TAC) 335.551-335.569. If the MQL

or background concentration for a given chemical is greater than the RRS 2 level, either the
MQL or the background value, whichever is greater, is to be used for determining compliance
with requirements of the groundwater remediation. If RRS 2 values are not available or do not
provide appropriate protection for human health or the environment, cleanup levels based on
other numeric criteria, referred to as medium specific concentrations (MSCs), must be
established. Formulas to develop MSCs, based on exposure factors and pathways and
chemical-specific toxicity, are provided in 30 TAC 335.558. RRS 2 values for organic
compounds in groundwater are provided in Table 5.1. :

Table 5.1
Risk Reduction Standard 2 Values
for Organic Compounds in Groundwater

CRRS2:Value: { "RRS2 Value
R T S ;O Y2 Source!
1,1-Dichloroethene 7 TNRCC
2-Methylnaphthalene 4,100 TNRCC
Benzene ' 5 TNRCC
[Bis(2-Ethylhexyl)phthalate 26 TNRCC
chlorobenzene 100 TNRCC
Chloroform 100 TNRCC
cis-1,2-Dichloroethene 70 TNRCC
[Ethylbenzene 700 TNRCC
u[sopropylbenzene (cumene) 10,000 TNRCC
-Xylene & p-xylene 10,000 Derived
h\/[ethyl tert-butyl ether 1,000 TNRCC
-Butylbenzene 1,000 Derived
-Propylbenzene 10,000 . Derived
[Naphthalene 2,000 TNRCC
lo-Xylene 10,000 TNRCC
sopropylbenzene ' 10,000 TNRCC
-Isopropyltoluene (p-cymene) 1,000 Derived
sec-Butylbenzene 1,020 Derived
lren—Butylbenzene 1,020 Derived
Tetrachloroethene 5 TNRCC
Toluene 1,000 TNRCC
[trans-1,2-Dichloroethene 100 TNRCC
Trichloroethene 5 TNRCC
Trichlorofluoromethane 31,000 TNRCC
1,2,4-Trimethylbenzene 5,100 Derived
1,3,5-Trimethylbenzene 5,100 Derived
[Vinyl chloride 2 TNRCC

Notes:
' Source of all values was Texas Natural Resource Conservation Commission (TNRCC) Risk Reduction Standards
2 (30 TAC 335). Those noted as "Derived” were derived based on procedures presented in the regulations.
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5.2 FIELD RESULTS

5.2.1 July 1998 - Groundwater Screening Investigation

As part of the July 1998 ESC investigation, soil, groundwater, and surface water samples were
collected from the area in the southern and southeastern portion of the former CAFB property.
Samples were analyzed for cis-1,2-DCE, trans-1,4-DCE, TCE, and vinyl chloride by a mobile
laboratory.  Samples were intended for use as screening data and not definitive data. The
sampling locations and the. results of the screening analytical data from surface and
groundwater samples collected during the July 1998 investigation are presented in Figure 5.1
for TCE and Figure 5.2 for cis-1,2-DCE.

The boring logs from the 1998 DPT screening investigation are included in Appendix A.1 and
a summary of boring information is provided by Table 5.2. Twenty-one soil samples were
collected from 10 soil borings and submitted for analysis as described above. The mobile
laboratory results are provided in Appendix B. None of the analytes tested were detected in
the soil samples. Surface water samples were collected from several locations and the results
are presented in Table 5.3 (Figures 5.1 and 5.2). The general trend was a decrease in the
concentrations of the chemicals of concern with the flow of groundwater and surface water
from west to east. The exception to this was the detection of TCE and cis-1,2-DCE from
locations Spring-2 and Spring-4. Although the detections were below the TNRCC’s RRS 2
Values developed for the basewide TCE plume, the results indicated the need for additional
monitoring wells in the area north and east of ITMW-01T (Figure 5.2).

Groundwater samples were collected from 15 temporary piezometers using bailers. The
concentrations of analytes detected are presented in Table 5.4. Elevated levels of TCE were
detected at B-25 and B-26 which is west of the boundary and within the Phytoremediation Area
(Figure 5.1). Levels of TCE detected at B-1, B-6, B-12, B-21, and B-23 at levels above the
MQL indicated the need for additional monitoring wells to monitor the possible migration of
the chemicals of concern into Farmers Branch Creek past the current Base property boundary.

Groundwater samples were collected from 38 existing monitoring wells located in and around
the study area (Table 5.5). These previously installed monitoring wells were not purged prior
to sampling and the samples were collected with a bailer; therefore, data should be considered
for screening value only. The sample results using the no purge/bailer method were similar to
the results July 96 quarterly sampling using low flow purge with the exception of the samples
collected at WP07-10C. The low flow purge method produced a result of 1000 ug/L for TCE
consistent with preview results, while the bailer method resulted in a TCE detection of 147
ng/L. '

Results of this ESC investigation demonstrate that the southern lobe of the TCE plume can be
subdivided into two lobes which are bisected by Farmers Branch Creek (Figure 5.1).
Although Farmers Branch Creek is the primary receptor of the TCE plume, concentrations of
TCE decrease as the lobes approach Farmeis Branch Creek.

U.S. Air Force Center for Environmental Excellence
F:ADeliverables\AFCEEADO 19\RG7-00. 461 doc 53 HydroGeaLogic, Ine. T/27/00



This page was left intentionally blank.



r-5

-DIBGIOD
Om Y ISLGUIDCT S0 M3 24 TOf 204m08 dopy

|

9 00/92/L0 Py
2uapaql s i 71 PADdL),
as6i-1ooo4y ..Hum.\.a.._&_v_

o mspmE 20186

\IGOT wdBYINOS LIDUINS JOULL\POG I\ 002X -awouafl |

10OW paisnipe pue AW

L334 NI THIVIS
om—— = —
009 00t 0 00¢
parsnipe uaaam1aq UONOAAp pAIBLINSa SY | -
Z

PR12213(1 10N - AN

“1a[1eq ©

Yla pa1oa]| o a1am sa[dures sojempunold (| EIep
BU1U92108 SALYIPUON PAAPISUOD 3q PINOYS BIRP [y 210N

WIISAG JUILEIL ], ISJEMPUNOID)

{DOV) wd3u0) Jo edry

(NIWMS) nun wawafeuey Asem PIOS
71/8 ul uonenuadUC) IO L
sucnedso faRwozatg Arelodwal 8661

suoes0] adwes 3undg 866 [

suonesoT a)dweg 1B 208JING 866

suoneao]
[P\ SuLioiuop a[dweg Jajempuncio) 66|

B v8doo-o1 [
VI oool-o01 ] w/En o1l

SINOILO,) UOPRIUSIUC,) FUSYIS0IOYDILLL

30001+ B

(TSI 340G 193]} uoneA3|q 1jempunoly —() %m: -

a58g] 99404 1Y [|2ASIEY) JOULIO

(P19 1[34s18D)
€U YUOM 1O SYN

puaga|

QOUS[[30XF] [BIUSWIUOIIAUY
10J I3UD)) 320 Y S

I9)JBAA JDBLING PUE IJ)BAMPUNOIL)
ul SUOIBIIUIIUO))

AUDYII0IO[YILL T, 8661
I'S 3In31y

SOX2L "GYI YIHOM MO SYN
HOTIDAUIJ(] 2WINL] 42IDMPUROLD) ST 2GOTT WIBHIROS
‘ouy *NnBoToanoipay

e
i _mvf\

¢l9

™~

e S
i —— e = e EOOVLTDHM
T Y G 4

{3y

.__
- i
-

_ /a
N

5
1504 ,
¢ o

|
o

// A /. / 3./

R . N /// rwmw
N A\ Ny Moovisosnm

\ BEL b \\\\

g2y k7

\ | 8lovLSOSIMA

. BZEVIDArM
DSOM : 7

200

6 V2s




G-

o e) 0= ,
OM_D . ASDGUIDG STD MIIN24Y TOH 29410 GO |

qf Q2270 “P2sIaY
43421241 G071 1710 “PRID24))
d61-10024¥ “192fo4d

Jdp-mspmd 20pges

1

\2GOT WINNOS Kipuiung JoULL\PI6 [\ [O(2A N - 2wnuaif

L334 NI 31v0s

-—

008 00¥ 0 oot

PaRDIaP 10N - ON

10N psnlpe pue
TN pasnipe usamiaq U0ND1P PABWNSD 3Yy] - J

N

“19j1Bq B yiim PAJOa][od a1am sajdums 1mempunold |y
‘21ep SUIUS3IS SAINULIPUOU PAIIPISUD 2 PINOYS BIEP ||y (910N

/3 w1 vonenuadUoy IO 1-512 898
suoneso Japwozald Areredws] 8661

suoneso] ajdwes Sunnds 8661

suoneso apdues e 90RHNS 866 |

SHOTRD0 ]
12 Suuonuopy sydwes J2iempunoIn) 866 1

WIDISAS JURUIBSI ] JSJEMPUNCE)
(DOV) wdsue)) jo ealy

(TAMS) Nur] wistaeuey 315e M PHOS

18 ED 134 L-50

SHORBNUIDUOC,) SUSISOIO|YIIT-Z - 512

OO$@$¢

(‘IS 2A0qE 1994) UoNEAd[] orempunoiny =()QC=

aseq] 2010 11y |[2MSIE)) JPUIO]

(PR [13msIeD)
[ YoM HOJ SYN

puada |

_

1

!

1
i

v

w.

10J 12JUd)) 92104 1Y "S)

|
|
SOUS[[99XT [BIUSWIUOIIAUY - 2|

P Sy

R

= - T _ & ==

:

I2)]BAA dRJING pue
J2)BAPUNOIL) Ul SUONBIIUINUO)

AUIYPIOIOIYII-T T~ 512 8661
7°S 21n31y

WW.
_
g
b
|

s0X3 [ 'GH YHOM MO S¥N
HONDAUA(] Wl JAIMPUNOLn) FO [ 2G0T wadinog
ouy ‘2180 10230304pA 1

_

_

AR

£ 29

60y

+ L'ee

. POOVLSDSNM N 8
OB . o BESVIDIMM
N NN /"3
e JBEE T Ty HooY )8 w:a,w ,
Lo N\ 928V ,,.,, *, 89 V. ). "5 S
N uoje ...“,EO,Lht...cl mco<._.w,m..vw3>.,
N fo5 /
165 AOVLSOSIM Y\ | &
ZIOVLSDSIM -, [ S & e
>~ @8S

.

&

0

03 1 L L
8 m oo m,w_
B O B 92 0
8 3 a 2.0,
1 PG Oﬂ w_
BPoe got, Racl |
S bhbhag BDD&Q "

. zZzL
otovi8osnm

|
o —

~—

)
_ an
(44 mmvmotv
o e e lem,
i - AN .
vo.%u“_._ 6l \Q - “ _,rf.nw__‘ -
zpqﬁ._zwm_ﬁ Irp0I14h__ 4 B e )
CAADTRG LT pauw Y A .
[ mgnL P |

69 V76

i
__

'




HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

Table 5.2

July 1998 Screening Investigation

Well Construction and Boring Information Summary

er A A A
eth:(f0) | (Ft)a o el "'l ‘Soil'Sample Interval (ft)

B-1 5.0 17.0-22.0 22.0 22.0 18.5 - 19.0 21.5-22.0
B-2 10.0 8.5-17.5 17.5 17.5 11.0-11.5 13.5-14.0
B-6 5.0 15.0 - 20.0 20.0 22.0 16.0 - 16.5 19.5-20.0
B-7 5.0 14.0 - 19.0 19.0 19.0 15.0 - 15.5 18.5-19.0
B-9 5.0 17.0-22.0 22.0 refusal at 22 16.0 - 16.5 18.0-18.5
B-12 5.0 11.0 - 16.0 16.0 13.3 - 10.5-11.0 21.0-21.5
B-14 5.0 19.0-24.0 24.0 22.5 NA NA
B-15 5.0 26.5 -31.5 31.5 refusal at 31.5 21.0-21.5 27.0-27.5
B-16 5.0 23.0 - 28.0 28.0 28.0 21.0-21.5 24.0-24.5
B-18 5.0 28.0 - 33.0 33.0 38.5 27.0-27.5 30.0 - 30.5
B-21 5.0 20.0 - 25.0 25.0 refusal at 25.0 18.0 - 18.5 NA
B-23 5.0 18.0 - 23.0 23.0 23.0 NA NA
B-24 5.0 3.0-8.0 8.0 8.0 NA NA
B-25 5.0 7.5-12.5 12.5 12.5 NA NA
B-26 5.0 9.0-14.0 14.0 14.0 NA NA
B-10 abandoned NA refusal at 5 NA NA
B-11 abandoned NA refusal at 15.5 . 14.5-15.0 NA
B-13 abandoned NA 12.8 NA NA
B-17 abandoned NA 10.5 NA NA
B-19 abandoned NA refusal at 4.0 NA NA
B-20 abandoned NA refusal at 4.0 NA NA
B-22 abandoned NA refusal at 10.0 NA NA
B-27 abandoned NA refusal at 6.0 NA NA
B-28 abandoned dry NA refusal at 9.0 NA NA
B-3 " abandoned dry NA NA refusal at 8.5 NA - NA
B-4 abandoned dry NA NA refusal at 7.5 NA " NA
B-5 abandoned dry NA NA refusal at 8.0 NA NA
B-8 abandoned dry NA NA refusal at 5.0 NA NA

Notes:

TOC - top of casing

NA - not applicable

ft o - feet

Source: Field data from July 1998 direct push technology {DPT) screening investigation

U.S. Air Force Center for Environmental Excellence

F:\ADeliverables\AFCEE\DO1ARO7-08. 461, doc
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HydroGeol.ogic, inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

Table 5.3

July 1998 Screening Investigation
Analytical Results of Surface Water Samples

e »Analyte (uglL)
L e reisaly2e traus—l VAR CRE N
Sample Location. | ‘Di¢hlorcethene . |-, Dichloroethene .'“;Trichioroethene " Vinyl Chloride
FBC-1 6.5 ND 30 ND
FBC-2 ND ND ND ND
FBC-3 1.2 F ND 34 ND
FBKB1 ND ND ND ND
KBC-1 ND ND ND ND
KB(C-2 ND ND ND ND
KBC-3 ND ND ND ND
Pond-1 ND ND ND ND
Pond-231 (P-231) 1.2F ND 2.5 ND
Spring-1 (8-1) ND ND ND ND
Spring-2 (5-2) i3F ND 2.1 ND
Spring-3 (8-3) ND ND ND ND
Spring-4 (5-4) 2.4 ND 19F ND
Spring-5 (S-5) ND ND ND ND
Spring-6 (S-6) ND ND ND ND
Spring-7 (8-7) 14.6 ND ND ND
Spring-8 (S-8) ND ND ND ND
Notes:
Samples were intended for screening purposes and not as definitive data.
I3 - analyte was detected between the PQL and the reporting fimit
ND - not detected

U.S. Air Force Center for Environmental Excellence

FADeliverables\AFCEE\DOI\RO7-00.461 .doc

5-7

HydroGeologic, Inc. 7/27/00



524 63 ¢

HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

Table 5.4
July 1998 Screening Investigation
Analytical Results of Groundwater Samples
Collected from Temporary Piezometers

Abnalytei(ng/L): -

“:Sample‘Location; :Di¢hlorcethene- Trichloroethene: | > Vinyl Chlofide, *

B-1 7.2 15F 15.6 ND

B-2 ND ND ND ND

B-6 6.6 ND 14.7 'ND

B-7 ND ND ND ND

B-9 ND ND ND ND

B-11 ND ND * ND ND

B-12 5.3 2.2 4.7 ND

B-15 ND ND ND ND

B-16 ND ND ND ND

B-18 ND ND ND ND

B-21 1.8F ND 4.8 ND

B-23 3.2 ND 7.9 ND

B-24 ND ND 4.9 : ND

B-25 24.2 ND 102 ND

B-26 +35.8 ND 184 ND
Notes:
Grab samples were collecting using disposable bailers. Data was intended for screening purposes and not as definitive data.
F - analyte was detected between the PQL and the reporting limit

ND - not detected

FiADeliverables\AFCEE\DQ19\R07-00.464. dec

U.S. Air Force Center for Environmenial Excellence

5-8
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HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

Table 5.5
July 1998 Screening Investigation
Analytical Results of Groundwater Samples Collected from Monitoring Wells

% oo

. Analyte. (,ug/L)

Teisel,2-00

“Depth to, Water

‘ W D trans 132 : PENEE A\
Sample Location | Dichloroethene* Dxchloroethene ‘Trlchloroethene' ViriyliChloride | (ft below toc) -
CAR-RW07 141 8.2 1270 ND 25.38
FT09-12C 29.2 ND 1.7F 5.4 32.50
FT09-12D 4.2 ND 10.8 ND 31.04
FT09-12E ND ND ND ND 31.55
GMI-04-01M 197 149 331 ND 20.46
LF04-02 388 17 2210 5.2 29.29
LF04-04 52.1 2.5 103 ND 19.31
LF04-10 ND ND ND ND 30.00
LFQ4-4A ND ND ND ND 14.68
LIF04-4B ND ND ND ND 21.79
LF04-4C 4 i.1F 6.2 ND 19.34
LF04-4D 88.8 2.9 231 5.9 21.08
LF04-4E 362 11.4 1140 4.8 24 .47
LIF04-4F 452 22.9 1290 6.8 30.10
LF04-4G 82.7 3 515 ND 26.72
LF04-4H -~ -~ -- -- dry
LF05-14 - - - - dry
LF05-18 214 41.5 439 26.5 19.33
LF05-19 4 ND 14.6 ND 14.56
L.F05-5B 439 7.5 ND 83.8 5.63
LF05-5G 228 20.2 877 18.7 21.76
LF05-5H ~ - — — dry
ITMW-01T 6.7 1.3F 13.7 ND 13.21
WHGLTAQO2 1.9F ND 1.6 F ND 14.50
WHGLTAQ003 19.7 ND 6l.4 ND 22.23
WIEGTAS526 46.1 ND 252 ND 8.95
WJIEGTAS27 36 ND 313 ND 9.54
WIEGTAS28 32.6 ND 196 ND 8.77
WIEGTAS29 48.9 ND 285 ND 9.25
WP07-10B 384 29.4 1950 7.8 28.60
WP07-10C 75.3 7.5 147 32.9 21.68
WUSGSTA001 80.6 ND 262 ND 9.16
WUSGSTAQ(2 -- - - -- dry
WUSGSTAO0D4 37 ND 172 ND 8.58
WUSGSTAQ007 18.3 6.9 17.5 ND 9.61
WUSGSTAOQS 3.5 ND 16.3 ND 9.34
WUSGSTAQ10 103 3.5 303 3.1 3.08
WUSGSTAQ12 59.1 ND 320 ND 10.53
WUSGSTAQL6 122 ND 398 ND 7.91
WUSGSTAQ18 40.1 2.4 136 ND 13.49
WUSGSTAQ19 48 ND 305 ND 16.82
Notes:

Samples were intended for screening purposes and not as definitive data

F -
ft -
ND -
toc -

feet

not detected
top of casing

analyte was detected between the PQL and the reporting limit

U.8. Air Force Center for Environmental Excellence

F:\Deliverables\ AFCEE\DO 1 AR07-00.461 .doc
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HydroGeoLagic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

The core of the southern section of the southern lobe of the TCE plume crosses SWMU 17,
SWMU 23, and SWMU 24; the northern section of the southern lobe of the TCE plume
crosses USGS phyto-remediation area and all of SWMU 62. When this plume is viewed on
micro-scale at each landfill, decreasing concentrations of TCE are found in the direction of
Farmers Branch Creek (Figure 5.1). In addition, increased concentrations of TCE breakdown
products (e.g. cis-1,2-DCE [(Figure 5.2)], trans-1,2-DCE, and vinyl chloride [Figure 5.3]) are
found in the direction of Farmers Branch Creek.

5.2.2 June 1999 - Southern Lobe TCE Plume Delineation

The Southern Lobe TCE Plume Delineation commenced in June 1999 and resulted in the
installation of nine monitoring wells (two of the nine were installed in August 1999) to provide
the additional information required to determine if the basewide TCE plume was migrating off-

site.

5.2.2.1 Soil Screening

Boring logs for this project are provided in Appendix C.l1 and a summary of the boring
information is provided in Table 5.6. A PID was used at each sample interval and within the
breathing zone to identify potentially contaminated soils or potentially dangerous working
conditions in accordance with the Health and Safety Plan (HydroGeoLogic, 1999b). The
results of the PID readings and soil conditions can be found on the soil boring logs included in
Appendix C.I. No detections of organic vapor PID readings were recorded at levels indicative

of significant soil contamination. As a result, no soil samples were collected for analysis of
VOCs.

5.2.2.2 Groundwater Elevations

Groundwater elevations measured during the July 1999 quarterly sampling events from 280
monitoring wells screened in the Terrace Alluvium were used to construct the potentiometric
map presented in Figure 5.4, In general, the regional groundwater flow direction is from west
to east. Groundwater elevation varied from 621 feet above NGVD to 532 feet above NGVD.
The head gradients toward the eastern portion of the site are considerably higher than those on
the western portion. The groundwater gradient ranges from approximately 0.009 to 0.015
feet/foot. A comparison between groundwater contours for January 1999 and July 1999

indicates no significant change in groundwater elevations indicating no significant seasonal
variations.

5.2.2.3 Groundwater Analytical Results

Three bi-monthly rounds of groundwater sampling were conducted on each of the nine newly
installed monitoring wells. The results of the analysis of groundwater samples are presented in
Table 5.7. TCE detections ranged from 0.8 to 42 ng/L; cis-1,2-DCE detections ranged from
0.8 to 15 wg/L; and Naphthalene detections ranged from 1 to 2 ug/L.

U.S. Air Force Center for Environmental Excellence
F:ADeliverables\AFCEE\DQL\R0T-00.461 .doc 5-10 HydraGeaLogic, [nc. 7/27/00
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HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

Table 5.6
June 1999 Southern Lobe TCE Plume Delineation
Well Construction and Boring Information Summary

'0C il epthof aWEii_‘;Depth to
. Locati gth: (ft).| (FE ater: ()7 7 (Etibgs). " [Bedrock (ff)

WHGLRW(Q15 6/22/99 10 4.0-14.0 17.0 0.6 240 24.0
WHGLRWO016 8/17/99 10 23.0-13.0 15.0 -0.53 23.0 23.7
WHGLRWO017 B/17/99 10 244 -144 16.0 -0.37 24.4 25.0
WHGLRWO018 6/21/99 15 28.0-13.0 18.0 0.2 28.0 28.0
WHGLRWO019 6/18/99 15 24.0-90 15.0 -0.25 23.5 24.0
WHGLTAQ20 6/16/99 10 150-5.0 14.0 -0.3 15.5 16.0
WHGLTAO21 6/16/99 ~- - dry - - 21.0
WHGLTA022 6/17/99 15 32.0-17.0 22.0 -0.2 32.0 32.0
WHGLTAQ023 6/17/99 20 29.0-9.0 ~17.0 -0.4 29.0 29.0
WHGLTAQ24 6/16/99 -~ -- dry - - 10.0
WHGLTAQ25 6/21/99 10 20.8 - 10.8 18.0 . -0.3 21.0 20.4

Notes:

bgs - below ground surface

fi - feet

TOC - 1op of casing -

not applicable, well was not installed because groundwater was not encountered above bedrock

U.S. Air Force Center for Environmental Excellence
5-13
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HydroGeoLogic, Inc.-—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

Table 5.7
1999 Southern Lobe TCE Plume Delineation Groundwater Investigation
Detections of TCE and Daughter Products above PQLs

St e e B0 A e b e o Result (ug/L)
~ Monitoring Well . [* % "7 Analyte's ~* < . July **| September | November
WHGLRWOI15 [Trichloroethene 42 34 24
cis-1,2-Dichtoroethene 15 12 7
WHGLTAQ20 Trichloroethene 0.8 NA ND
WHGLTAO25 Trichloroethene 4 6 9
lcis-1,2-Dichloroethene 0.8 2 2
Notes:
NA - not applicable
ND - not detected

TCE concentrations were the highest at WHGLRWO015. Concentrations in WHGLRWO015
decreased during the three sampling rounds from 42 ug/L in July to 24 ug/L in November.
Elevated concentrations of TCE were also detected at WHGLTAO2S, in the range of 4 10 9
«g/L over the three sampling events. Elevated concentrations of cis-1,2,-DCE were detected
at WHGLRWO15 (ranging from 7 to 15 ug/L) and WHGLTAO025 (ranging from 0.8 to 2
wg/L}, both under the RRS2 value of 70 ug/L.

The detections of TCE, cis-1,2-DCE, and vinyl chloride from the July sampling events are
presented in Figures 5.5, 5.6, and 5.7, respectively. The results from the October quarterly
sampling event and the November Southern Lobe TCE Plume Delineation sampling event are
presented in Figure 5.8 for TCE, in Figure 5.9 for cis-1,2-DCE, and Figure 5.10 for vinyl
chloride.

5.2.2.4 Recovery Well Sampling

The TCE and daughter product detections above MQLs from the two rounds of recovery well
sampling are presented in Table 5.8 and Figure 5.11. The TCE detections ranged from 1,400
to 3,800 ng/L in September and 1,500 to 4,600 ng/L in November. The lowest detections
were found in CAR-RWOS5, and the highest detections were found in samples collected from
CAR-RW08. The cis-1,2-DCE detections ranged from 240 to 590 ug/L in September; the
highest detection was found at samples collected from CAR-RWO01. In November, the cis-1,2-
DCE detections ranged from 330 to 860 ug/L; the highest detection was found in CAR-
RWQ12. 1In both September and November, the lowest detections of cis-1,2-DCE were
identified in CAR-RWO05. The concentrations of TCE, cis-1,2-DCE, and vinyl chloride from
both sampling events are presented in Figure 5.11. The vinyl chloride detections ranged from
4 10 36 ng/L in September; the highest detection was found in the sample collected from CAR-
RWO05. There were no detections of vinyl chloride from the samples collected in November.
The only detection of trans-1,2-DCE above the MQL was in the sample collected from CAR-
RWO09 in September at a value of 39 ng/L.

U.S. Air Force Center for Environmental Excellence
5-14
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HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

1999 Recovery Well TCE and Daughter Products
above Method Quantitation Limits

Table 5.8

. ““Monitorir \ November: .
CAR-RWO01 icis-1,2-Dichloroethene 740
ITrichloroethene (TCE) 3100
Vinyl Chloride 14 ND
CAR-RWO02 1,4-DiChlorobenzene 1 ND
cis-1,2-Dichloroethene 350 490
Tetrachloroethene {PCE) 3 ND
Trichloroethene (TCE) 2800 3000
Vinyl Chloride 20 ND
CAR-RW04 icis-1,2-Dichloroethene 330 650
Tetrachloroethene (PCE) 7 ND
[Trichloroethene (TCE) 2900 3400
inyl Chloride 4 ND
CAR-RW03 1,3-DiChlorobenzene 2 ND
is-1,2-Dichloroethene 240 330
Trichloroethene (TCE) 1400 1500
Vinyl Chloride 36 ND
CAR-RWO06 kcis-1,2-Dichloroethene 390 760
' Tetrachloroethene (PCE) 4 ND
[Trichloroethene {TCE) 2000 3400
Vinyl Chloride 10 ND
CAR-RWO08 cis-1,2-Dichloroethene 380 610
Tetrachloroethene (PCE) 14 ND
Trichloroethene (TCE) 3800 4600
Vinyl Chloride 21 ND
CAR-RW(9 icis-1,2-Dichloroethene 330 490
Tetrachloroethene (PCE) 6 ND
trans-1,2-Dichloroethene 39 ND
Trichloroethene (TCE) 3200 3300
'Vinyl Chloride 5 ND
CAR-RWO010 cis-1,2-Dichloroethene 350 560*
[Trichloroethene (TCE) 3100 3400*
Vinyl Chloride 31 ND
CAR-RWOI11 cis-1,2-Dichloroethene 320 580
[Tetrachloroethene (PCE) 13 ND
Trichloroethene (TCE) 2500 3000
[Vinyl Chloride 27 ND
CAR-RW0i2 cis-1,2-Dichloroethene 510 860
Trichtoroethene (TCE) 3100 3500
Vinyl Cliloride 18 ND

U.S. Air Force Center for Environmental Excellence

F\Deliverables\AFCEE\DO1$4R07-00.461 .doc

5-22

HydroGeologic, Inc, 7/27/00
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HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

Table 5.8 (continued)
1999 Recovery Well TCE and Daughter Products
above Method Quantitation Limits

z B R o : . Resillt (pg/L) -
- Monitoring Well | . = .. _......°7 Anmalyte;=-- 7.0 "o o 5LT September - || -November
LF04-03 . cis-1,2-Dichloroethene 370 750

[Tetrachloroethene (PCE) 2 ND
Trichloroethene (TCE) 2700 3100
Vinyl Chloride 13 ND

Notes:

*The higher duplicate results were used in place of the original environmental sample

F - analyte was detected between the PQL and the reporting limit

ND - not detected

U.S. Atr Force Center for Environmental Excellence
F:\Deliverables\AFCEE\DO] $\R07-00.461 .doc 5-23 HydroGeoLogic, Tnc. 7/27/00
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HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

L

5.2.2.5 1999 Quarterly Groundwater Sampling

As a part of the quarterly groundwater sampling at NAS Fort Worth JRB, several wells in the
area of the southern lobe TCE plume are monitored on a quarterly basis. To provide
additional bacKground information, the analytical results from the four most recent sampling
events (January, April, July, and October 1999) from these wells are presented in Table 5.9.
The highest concentrations of TCE on NAS Fort Worth JRB property are generally detected
upgradient of the groundwater treatment system and SWMU 24 at monitoring wells HM-123
and WHGLTA701. These higher concentrations are likely caused by TCE migration along the
paleochannel. TCE concentrations ranged from 3,300 J to 4,800 wg/L at samples collected
from HM-123 and 400 to 2,700 g/l at WHGLTA701. Other significant TCE concentrations
were detected in the area located near the groundwater treatment system in samples collected
from the following wells: WP07-10C, WP07-10B, LF05-5G, and LF04-02, where the
concentrations range from 560 J to 3,100 J ng/L. '

5.2.2.5.1 Natural Attenuation Monitoring

TCE can be present in a groundwater environment either as an original component of a release
or as a reductive dechlorination product of PCE. At NAS Fort Worth JRB, the TCE appears to
be an original component rather than a dechlorination product, although some PCE has been
detected at the sites. TCE undergoes sequential reductive dechlorination initially forming the
DCE isomers (mainly cis-1,2-DCE), then vinyl chloride, and finally ethene and ethane. The
completeness of the sequential dechlorination of TCE to less chlorinated compounds is
dependent on the redox conditions in the aquifer (Environmental Science Center, 1997).

Since 1995, natural attenuation parameters have been collected at the site on a regular basis
(semi-annually prior to July 1997, and quarterly since July 1997). These parameters include
common anions (EPA Method SW9060), methane, ethane, ethene (Method RSK-175) total
organic carbon (TOC) (EPA Method E415.1), and alkalinity (EPA Method 310.1), as well as
several of the standard field parameters collected at every well. During that same time period,
CH2MHILL also conducted an RFI at AOC 2 (CH2MHILL, 1999). Data evaluations from
both the AOC 2 RFI report and from the quarterly natural attenuation data have virtually the
same conclusions: while some reductive dechlorination has occurred with the TCE plume at
NAS Fort Worth JRB, as evidenced by the large extent of cis-1,2-DCE, it is limited in extent.
The percentage of cis-1,2-DCE compared to trans-1,2-DCE is approximately 70 percent based
on DCE data collected in 1999. This ratio is a strong indicator that the DCE is present from
the dechlorination rather than from a direct source,

The following data supports the lack of evidence for complete TCE degradation. Data to
support these findings can be found in the 1999 Annual Report (HGL, 2000a):

U.S. Air Force Center for Environmenial Excellence
F:\Deliverables\A FCEE\DO]1 \R07-00.461 .doc 5-24 HydroGeoLogic, Inc. 7/27/00
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HydroGeoLogic, Inc.—Southern Lobe TCE Groundwater Plume Delineation—NAS Fort Worth JRB, Texas

'

Table 5.9

1999 Quarterly Groundwater Investigations Detections of

TCE and Daughter Products above Method Quantitation Limits

in Monitoring Wells Located in the Area of the Southern Lobe TCE Plume

- T T AR e e IS Siihe] " Result (ug/l)t - oo oL
_ Monitoring Well 7|, "~ =~ Analyte’. .. .. | 71 April.>| .., July.-- | October .
FT09-12C cis-1,2-Dichloroethene 26 27 20
trans-1,2-Dichloroethene ND ND ND 0.6
[Trichloroethene 1 1] 0.8F 1
Vinyl Chloride 4 3 6 4
HM-123 1,1-Dichioroethene 4 3 ND 4]
icis-1,2-Dichloroethene 740 680 J 780 68017
Tetrachloroethene 0.7 0.71] ND 0.8
trans-1,2-Dichloroethene 24 18 16 F 22
Trichloroethene 3500 3300 4800 3500
Vinyl Chloride ND 6 ND 7
LF04-02 1,1-Dichlorcethene 2 2 2 2
icis-1,2-Dichloroethene 510 3001) 410 270
Tetrachloroethene 9 11) 6 9
trans-1,2-Dichloroethene 22 24 24 23
Trichloroethene 3300 2400] 28001 2800
Vinyl Chloride 3 2 4 4
LF04-4C cis-1,2-Dichloroethene 7 6 5 6
trans-1,2-Dichloroethene 2 2 1 1
Trichloroethene 10 7] 8J 10
Viny!l Chloride 3 2 4 1
LF05-19 cis-1,2-Dichloroethene 13 34 44 ] 57
trans-1,2-Dichloroethene ND 0.7 1 1
Trichloroethene 27 68 96 140
LF05-5G 1,1-Dichloroethene 3 3 4 3
cis-1,2-Dichloroethene 290 140 190 250
trans-1,2-Dichloroethene 20 12 20 32
Trichloroethene 1000 560 920 ) 1200
Vinyl Chloride 3 4] 11 18
[TMW-01T cis-1,2-Dichloroethene 3 NA 3 3
trans-1,2-Dichloroethene 0.7 NA ND ND
Trichloroethene 12 NA 6 8
USGS07T icis-1,2-Dichloroethene 0.8 NA 07F 0.5
Tetrachloroethene 1 NA 1) 1
[Trichloroethene 0.7 NA 0.7F 0.6
[WHGLTAOQQ3 cis-1,2-Dichloroethene 8 7 5
Trichloroethene 28 27 18] 24
'WHGLTAQO04 1,1-Dichloroethene 2 2 2 2
cis-1,2-Dichloroethene 180 120 140 100
trans-1,2-Dichloroethene 6 5 5 7
Trichloroethene 1300 1300 J 1100 870

U.S. Air Force Center for Environmental Excellence
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. . Table 5.9 (continued)
1999 Quarterly Groundwater Investigations Detections of
TCE and Daughter Products above Method Quantitation Limits
in Monitoring Wells Located in the Area of the Southern Lobe TCE Plume

- :Monitoring We o -Analyti
WHGLTA6G01 cis-1,2-Dichloroethene
trans-1,2-Dichloroethene 2. 2 t2 4
Trichloroethene 110 - 150 120 180
WHGLTA701 1,1-Dichloroethene - NA - < NA 5 3
cis-1,2-Dichloroethene NA NA 88 450
Tetrachloroethene NA NA ND 0.6
trans-1,2-Dichloroethene NA NA 70] 561
Trichloroethene NA NA 400 2700
Vinyl Chloride NA " NA 25) 19
WHGLTAT704 - kis-1,2-Dichloroethene NA NA NA 7
trans-1,2-Dichloroethene NA NA NA 2
Trichloroethene NA NA NA 1
Vinyl Chloride . NA NA NA 2
WP07-10B cis-1,2-Dichloroethene 500 430 ) 480 450
) Tetrachloroethene 15 8J 3 5
trans-1,2-Dichloroethene 39 34 38 50
Trichloroethene ' 3100 3100 2900 J 2700
Vinyl Chloride 9 - ND , 15 14
WP07-10C is-1,2-Dichloroethene 300 320 J 350 250
~ trans-1,2-Dichloroethene 26 .35 - 65
" [Trichloroethene 1300 1500 J 910) 1100
Vinyl Chloride 25 24 83 17
Notes: .
F - analyte was detected between the PQL and the reporting limit
J - analyte was positively identified, the quantitation is an estimation
NA - not analyzed
ND - not detected
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. Sampling data indicate virtually no presence of ethene or ethane, the ultimate
products of TCE degradation (assuming complete reductive dechlorination).
Only 10 quarterly wells out of 62 sampled over the past 3 years have displayed
any concentration of ethene. The highest concentrations of ethene and ethane
were 7 pug/L and 74 pg/L., respectively.

. Some nitrate and high sulfate concentrations exist at the site. These preferred
electron acceptors compete with the TCE. The areas of high sulfate and nitrate
concentrations occur in the areas of highest TCE contamination in the southern
TCE plume near the landfill area, most likely inhibiting the degradation of the
TCE.

L TOC concentrations are extremely low at the site, averaging less than 4 mg/L
over the 62 quarterly wells sampled. The wells with the lowest TOC
concentrations correlate with the areas of highest TCE concentration, indicating
that the carbon source has been virtually depleted. TOC concentrations of 20
mg/L or more are considered a significant level of organic carbon source
(CH2MHILL., 1999). Carbon acts as an electron donor and is considered one of
the more important factors in order for degradation to occur.

. Sampling data from 1998 and 1999 indicate only 14 of 54 quarterly monitoring
wells have shown any concentrations of vinyl chloride, the first degradation
product of DCE (Table F.6). Concentrations of vinyl chloride ranged from non-
detect in many wells to 490 pg/L in LF05-01.

. DCE concentrations are substantially lower than TCE concentrations, showing
that TCE is still the dominant contaminant, resisting degradation.

In addition to the evidence above, the AFCEE and EPA protocol (AFCEE, 1996) for "scoring"
the potential for natural attenuation of chlorinated solvents was applied to the 1999 quarterly
data at the site in the 1999 Annual Report (HGL, 2000a). According to the guidelines the
following conclusions can be made for the scores below:

. 0 to 5 = Inadequate evidence for biodegradation of chlorinated organics
. 6 to 14 = Limited evidence for biodegradation of chlorinated organics

. 15 to 20 = Adequate evidence for biodegradation of chlorinated organics
* > 20 = Strong evidence for biodegradation of chlorinated organics

The sampling data for January 1999, April 1999, July, and October 1999 were evaluated using
the scoring protocol. All wells sampled for natural attenuation parameters and VOCs (on
average 27 wells) were included in this evaluation. Only two wells, LF05-01 and FT09-12C,
demonstrated a score greater than 20, which is a score that indicates strong evidence for
biodegradation of chlorinated organics. Six wells scored between 15 to 20 at least once during
the four quarters. This score indicates adequate evidence for biodegradation of chlorinated
organics. Twenty-two wells scored between 6 to 14 at least once during the four quarters.

U.S. Air Force Center for Environmental Excellence
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Twenty-one wells scored O to 5 at least once during the four quarters. These scoring ranges
indicate inadequate evidence to support the biodegradation of chlorinated organics.

5.3 LITHOLOGICAL FINDINGS

Nine monitoring/extraction wells were installed in the southern groundwater plume area to
determine the depth to bedrock, the lithologic unit which represents bedrock, the depth to
groundwater, and the direction of the groundwater flow. The results from these lithological
investigations were utilized along with existing lithological information to create geologic cross
sections of the south and southeastern area of the base. The cross section location map is
presented as Figure 5.12. Each of the cross sections are discussed individually below. The
lithology of the cross sections are discussed, and then the lithology’s effect on the
contamination is interpreted. Bedrock elevation data from borings and wells located throughout
NAS Fort Worth JRB have been incorporated into a bedrock elevation contour map (Figure
5.13).

5.3.1 Cross-Section B-B’

Cross section B-B’ (Figure 5.14) depicts the stratigraphy of the Alluvial Terrace deposit and
elevation of bedrock along the axis of the southern section of the southern lobe of the regional
TCE plume. The stratigraphic sequence for this cross-section indicates a pattern of fine-grained
soils grading to coarser grained soils with depth. Clay is found at the surface overlying a
discontinuous layer of silt, A continuous layer of well sorted fine to medium sand is found
below the silt layer. The base of the Alluvial Terrace deposit is composed of gravelly sand
overlying a poorly sorted sandy gravel which is referred to as basal gravel. Bedrock elevations
generally decrease in an easterly direction, Note that a hatch pattern is present at monitoring
well locations where bedrock was not clearly encountered.

As discussed previously, the southern lobe is migrating southeast along a former paleochannel
of the West Fork Trinity River (Parsons, 1998). It crosses the flightline and landfill areas of
NAS Fort Worth JRB before turning east along White Settlement Road. Cross-section B-B’
intersects the southeasterly trending paleochannel at monitoring well HM-123 near the point
where the paleochannel is diverted east along White Settlement Road. Historically TCE has
not been detected in groundwater at HM-127. In contrast, monitoring wells HM-123, LF05-
5A, WP07-10A, and LF05-5F have all exhibited TCE concentrations greater than 1 mg/L.
TCE concentrations decrease in an easterly direction. Note that an unnamed intermittent
tributary of Farmers Branch Creek is located just west of LF05-19. A significant portion of
the TCE plume is migrating towards Farmers Branch Creek along this valley.

U.S. Air Force Center for Environmental Excellence .
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5.3.2 Cross-Section C-C’

Cross section C-C” (Figure 5.15) depicts the stratigraphy of the Alluvial Terrace deposit and
elevation of bedrock along a transect of the paleochannel within the southern lobe of the
regional TCE plume. This cross-section runs south to north along the boundary of NAS Fort
Worth, JRB and SWMU 24, The paleochannel is clearly evident between FT09-12C and
LF05-5B. A steep rise in the elevation of bedrock at FT09-12C as well as a steep groundwater
gradient to the northeast diverts the paleochannel from the southeasterly trend it has followed
from AFP 4 to an easterly trend paralleling White Settlement Road.

5.3.3 Cross-Section D-D’

Cross section D-D’ (Figure 5.16) depicts the stratigraphy of the Alluvial Terrace deposit from
a bedrock high in the southern portion of the site, near the Wherry Housing Area, to the center
of the paleochannel along White Settlement Road. The groundwater gradient (Figure 5.4) also
dips steeply to the north in this area, mimicking the bedrock and ground surface. The bedrock
low point along this transect is located at LF04-10; however, the presence of a clay layer just
above bedrock inhibits groundwater to this point. The core of the paleochannel is found
between LF04-04 and LF05-19 where the basal gravel is present. Note that the basal gravel
pinches out between LF04-10 and LF04-04 as well as between LF05-19 and LF05-18.

LFO04-10 and all of the monitoring wells located south of LF04-10 have historically not shown
detect for TCE or TCE related compounds. In contrast, TCE concentrations ranging from 0,1
mg/L to 0.5 mg/L have been detected from samples LF04-04, LF05-19, and LF05-18.

5.3.4 Cross-Section E-E°

Cross section E-E’ (Figure 5.17) depicts the stratigraphy of the Alluvial Terrace deposit at the
leading edge of the regional TCE plume. The E-E’ transect runs south to northeast along the
axis of detected TCE concentrations. The basal gravel is present at WHGLRWO019 and
WHGLRWOL15; however, it pinches out to the south at WHGLTAOQ23 and to the north at
ITMW-01T. Bedrock along the south to north transect is relatively flat at an elevation of
approximately 581 feet between WHGLRWO023 and ITMW-01T; however it rises to
approximately 589 feet at B-13 before dropping off to 555 feet at WHGLTAOQ20 located near

Farmers Branch Creek. A thin layer of the basal gravel is also present between WHGLTAOQ25
and WHGLTAO20.

The TCE plume ceases just east of this transect and appears to migrate north towards Farmers
Branch Creek despite the rise in bedrock at B-13. Concentrations of TCE during the October-
November 1999 sampling event ranged from below detection limits at WHGLRWO023 and
WHGLRWO19 to 24 pg/L at WHGLRWOI15 before dropping to 8 pg/L at ITMW-01T, 9 ug/L
at WHGLTAOQ25, and below detection limits at WHGLTAOQ20.

U.S. Air Force Center for Environmental Excellence
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5.3.5 Influence of Basal Gravel, Bedrock, and Groundwater Flow on the Regional TCE
Plume

Bedrock elevations (Figure 5.13) and groundwater flow (Figures 5.1 and 5.4) appear to have a
dramatic influence on the direction of the TCE plume. The primary interpreted migration
paths of the regional TCE plume based on the bedrock, paleochannel, and TCE data are
depicted on Figure 5.13. A steep southwest to northeast groundwater gradient as well as high
bedrock elevations divert the southeasterly trending TCE plume to an easterly direction in the
vicinity of SWMU22. Although there is no TCE data to confirm TCE migrations towards
Farmer’s Branch Creek, east of the landfill area, channeling of the TCE plume towards
Farmers Branch Creek appears to be occurring along the unnamed tributaries of Farmers
Branch Creek in the vicinity of LF05-18 and LF05-19. Another bedrock channel located just
north of WHGLTAOQ(Q3 may also be diverting part of the TCE plume northward towards
Farmers Branch Creek. These data gaps will be resolved in an upcoming investigation.

East of WHGLTAOO03 a narrow bedrock channel diverts the TCE plume to the southeast. The
TCE plume appears to shift where it encounters a bedrock high along route 183. This bedrock
high forms the hydrogeologic divide between Farmers Branch Creek and Kings Branch Creek
diverting the eastern trend of the TCE plume into a northerly trend. Evidence of this northerly
trend in the TCE plume is found as decreasing concentrations of TCE in monitoring wells
WHGLRWO015, ITMW-01T, WHGLTAQ25, and WHGLTAQ20. WHGLRWO(15 appears to be
in the center of a narrow channel diverting the TCE plume northward. The fact that samples
from monitoring wells WHGLRWO017 and WHGLRWO16, located east of WHGLRWO15, did
not contain concentrations of TCE supports this hypothesis. Data gaps in bedrock elevation
between WHGLTAO15 and WHGLTAOQ17 prevent a clear definition of eastern slope of the
bedrock channel. With the current data available the exact location of the channel between B-
13 and B-8 is not clearly defined at this time. These data gaps will be addressed under the
upcoming data gap field investigations (HGL, 2000b).

U.5. Air Force Center for Environmenal Excellence
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Groundwater screening data collected in 1998 were used to identify locations to install
additional monitoring/recovery wells necessary to collect definitive sampling data. In 1999,
nine additional wells, WHGLTA020, WHGLTA022, WHGLTA023, WHGLTA025,
WHGLRWO15, WHGLRWO016, WHGLRW017, WHGLRWO018, and WHGLRWO019, were
installed to bedrock along the south and southeastern border of the site near the intersection of
Route 183 and White Settlement Road, as well as to the south of the base entrance. Three bi-
monthly rounds of groundwater sampling were conducted at these wells.

Groundwater samples from two of the nine wells contained TCE concentrations above the
RRS2/MCL concentration of 5 ug/L, and ranged from 6 ug/L in WHGLTAO25 to 42 ug/L in
WHGLRWO15. TCE concentrations in WHGLRWO15 decreased from 42 wg/L in July 1999,
to 34 and 24 ug/L, in September and November 1999, respectively. All detected
concentrations of cis-1,2-DCE were below the RRS 2 concentration of 70 ng/L, ranging from
below detection limits in many wells to 15 ug/L in WHGLRWO015. No detections of vinyl
chloride of trans-1,2-DCE were detected above the PQL in any.of the nine new wells.

The southern lobe of the regional TCE plume has been defined and bounded by a series of
sentinel monitoring  wells (WHGLRWO016, WHGLRWO017, WHGLRWO018, and
WHGLRWO019). The TCE plume appears to have migrated onto a narrow strip of private
property near the intersections of White Settlement Road, Roaring Springs Road, and Route
183 before the plume the TCE plume is diverted north by what appears to be the hydrogeologic
divide between Farmers Branch Creek and Kings Branch Creek. Monitoring wells and
recovery wells have been strategically located to monitor the plume.

The southern lobe of the regional TCE plume can be subdivided into northern and southern
sections that are both converging on Farmers Branch Creek. The northern section crosses the
phytoremediation area and SWMUSs 62 and 29 before converging on Farmers Branch Creek.
The southern section passes under the flightline landfill area migrating eastward along White
Settlement Road before being diverted northward by several preferred pathways to Farmers
Branch Creek. Concentrations of TCE in each section of the southern lobe of the regional
plume tend to decrease towards Farmers Branch Creek, while concentrations of TCE
breakdown products increase as the plume approaches Farmers Branch Creek.

A combination of factors combine to influence the migration directions of the southern section
of the southern lobe of the regional TCE plume. These factors are bedrock elevations and
groundwater flow directions which produce preferred migration pathways in bedrock channels
containing the basal gravel deposit. A steep bedrock slope combined with a steep groundwater
gradient to the northeast turns the TCE plume from a southeasterly trend in the flightline area
to an easterly trend down White Settlement Road near SWMU 22. The bedrock valley of an
unnamed intermittent tributary of Farmers Branch Creek, which flows from the
flightline/landfill area, south of SWMU 22, north to Farmers Branch Creek, may be capturing

the majority of the south section of the southern lobe of the TCE plume. A portion of the TCE

plume bypasses the unnamed tributary valley and is directed to the southeast by a narrow

U.S. Air Force Center for Environmental Excellence
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bedrock channel. It is then diverted northward within a narrow bedrock channel with a
northerly groundwater flow pattern at the hydrogeologic divide between Farmers Branch Creek

and Kings Branch Creek.

HydroGeoLogic recommends although there is no current data to suggest that the plume is
migrating, that sentinel wells WHGLRWO016, WHGLRWO017, WHGLRWO018, and
WHGLTAO19 be monitored at least semi-annually to ensure that the TCE plume is not
migrating further offsite.

U.S. Air Force Center for Environmental Excellence
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Borehole ID: B-1
Project No: AFC0O01-18BB -

Project: NAS FTW TCE Plume Delineation
Date: 7/23/98

Client: AFCEE
Geologist: Brad Nielsen

Location: Loc, #32

SUBSURFACE PROFILE SAMPLE
_ o 5 E o ’E; Remarks
£ 3 Description = = : 3 a
g £ ] s g 5 o
o & w < 4 = T
] No Recovery No reco due to rock
17 Surface is grassy and rocky, no recovery. _r very due toro
3 in sample tube
23
3 0%
4 . -4
W ila Gravelly Silt
| 2.5YR &R pal{t’a yellgw Gra\i'elly SlLTrwilh .
some clay and sand, low plasticity, firm,
dry, poorl{r sorted. . ML 70% | dry 0.0
738 B -7
1 Siity Clay .
g 3 10YR 7/4 very pale brown siity CLAY,
] / ?oer?e:léfn plasticity, stiff, dry, moderately oL 100% | dry 0.0
9] :‘—-/’P : '
10 3 / -10
A Siity Clay
113 10YR7/6 ye#ow silty CLAY, high , 4
5 | plasticity, stiff, damp to moist, well sorted. damp
0 :/i CH 100% | S2T8 | 0.0
é =13
3 B Sandy Clay
143 10YR 5/8 yellowish brown sandy CLAY,
E high plasticity, very stiff, moist, well sorted.- CH 100% | moist 0.0
15
183 -16
173 Sandy Gravel
3. 10YR 7/6 yellow sandy GRAVEL with silt, GM salur- | 00
183 low plasticity, firm, saturated, poorly ate
55? sorted. 19 Collected sample from
19 :: Sandy Gravel 18.5-19.0' @ 1145
op. i 10YR 7/6 yeltow sandy GRAVEL with silt, Collected sample from
= low piasticity, firm, saturaled, poorly satur- .
: sorted. GM ated 21.5-22.0'at 1155
2131 |
20 feeaiiiiil 22 Bedrock at 22.0'
j . End of boring
Drilled By: Precision HydroGeologic, Inc. Hole Size: 2"
] 1155 Herndon Pkwy, Suite 500
Drilt Method: DPT Herndon, vﬂowo Total Depth Drilled: 22°

{703) 478-5186 FAX (703) 471-4180

Drilling Equipment: XD-2 Sheet: 1 of 1
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Borehole ID: B-2
Ro Project No: AFC001-18BB
) Project: NAS FTW TCE Plume Delineation

Date: 7/23/98
I@C- Client: AFCEE

Geologist: Brad Nielsen

Location: Loc. #39

SUBSURFACE PROFILE SAMPLE
_ o g b ® E Remarks
= 3 Description = = 2 5 oy
5 € 8 5 | 8§ 8 o
(=] 7) i < (12 = o
1e32.7] Topsoil
Jeors :" Grass and topsoit 1
1 i ‘ il Clayey Sandy Siit
415! 7.5YR 6/2 pinkish gray clayey sandy SILT,
2d::1::}::| bhard, low plasticity, dry, well sorted.
thE [ ML dy | 0
3T
4 Silty Clay
10BG E:;.H gre?nishdgra% siit]y CU?yY wtnfr;
5 trace of gravel, moderate plasticity, stiff,
/ medium Sorted. CL 0
6 /:I:]
7 /4 -7
j Gravelly Clay
10YR 7/8 yellow ?fravelly CLAY with silt,
8 high plasticity, stiff, poorly sorted, moist to moist
3 saturated. CH satur. 0
g a‘ : ated
10 ] | -10
B i Sand
- 10YR 6/8 brownish yellow SAND with silt,
114 low plasticity, loose, saturated, well sorted. Collected sample from
E ML setur. 11.0-11.5 @ 1510
12
: 13
13 ] Sand
] 10YR 6/8 brownish yellow SAND with silt, Collected sample from
14 ] low plasticity, loose, saturated, well sorted 13.5-14.0' @ 1520
7 with some gravel SM se;tudr. ' '
3 ate
15
163 -16
i
j/ Clay oH 4
17_“/ 10YR 6/8 brownish yellow CLAY with 7 ry
. /__/ weathered bedrock, lithified layers, dry. -17.5 Refusal at 17.5', bedrock
18—: End of bering
Drilled By: Precision HydroGeoLogic, Inc. Hole Size: 2"
. ) 1155 Herndon Pkwy, Suite 900 . ,
Drill Method: DPT Herndon, VA 20170 Total Depth Drilled: 17.5

(703) 478-5186 FAX (703) 471-4180

Drilling Equipment; XD-2 Sheet: 1 of 1
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Project No: AFC001-188B
Project: NAS FTW TCE Piume Delineation

Client: AFCEE

Location: Loc. #33

Borehole ID: B-3

Date: 7/24/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE SAMPLE
c = ® = Remarks
= inti 2 o o
50_ ‘é Description E E § _n_;; ._%
] . ‘S o
8| & w 1.2 | & |2 oy
_f : :"; Topsoil .
Jee s ..: Grass and topsoil
1 i .: .6 :. :. ‘1
1551 Sandy Silt
- 10YR 3/4 dark yellowish brown sandy
. SILT, hard, low plasticity, dry, weli sorted,
2] trace gravel.
i ML dry
3|
4 1 4
N Sandy Clay
1 10YR 7/6 yellow sandy CLAY, very hard,
7 mederate to high plasticity, very dry, well
5] sorted.
] very
i dry
8 cL ‘
7
] very
8. dry
] 83 Refusal @ 8.5'
- End of boring
9
10—
11
12
Drilled By: Precision HydroGeoLogic, Inc. Hole Size: 2"
1155 Herndon Pkwy, Suite 900 .
Drill Method: DPT Herndon, VAWSZfMTO Total Depth Drilled: 8.5'

Drifing Equipment: XD-2 (703) 478-5186 FAX (703) 4714180

Sheet: 1 of 1
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Project No: AFC001-188B

. D
- ® Project: NAS FTW TCE Plume Delineation
eo IGC Client: AFCEE

Location: Loc. #40

Borehole 1D: B-4

Date: 7/24/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE

SAMPLE

Description

Depth
Symbol
Elevation
ASTM
Recovery

Moisture

Remarks

PID {ppm})

S5 7+ Topsoil
Grass and topsoil

U S

-

M

Siity Clay

7.5YR 4/3 brown silty CLAY, moderate to
high plasticity, very hard, very dry, well
sorted.

[\ ]
X\lllili

CL

\

very
dry

Siity Clay
10YR 7/6 yellow silty CLAY, very hard,
high plasticity, very dry, well sorted.

W

SN

CH

0

very
dry

very
dry

Refusal at 7.5'

R

o

[#e]
YRS TR SN S RN VRN TN TN N N SN TNC T S SO T A

—_
[
]

—_
-
]

End of boring

Dritled By: Precision HydroGeologic, Inc.

) 1155 Herndon Pkwy, Suite 900
Drill Method: DPT Herndon, VA 20170
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180

Hole Size: 2"

Total Depth Drilled: 7.5'
Sheet: 1 of 1
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Borehole ID: B-5
Project No: AFC001-18BB
Project: NAS FTW TCE Plume Delineation
Date: 7/24/98 -
Client; AFCEE
Geologist: Brad Nielsen
Location: Loc. #41
SUBSURFACE PROFILE SAMPLE
= . = ® = Remarks
£ Fi Description 2 = 2 5 g
8| E o a S | & | o
(a] /) w P 4 = o
133.2r| Topsoil .
4y :'-: ;7| Grass and topsoil ety
1 _f:’ :-:o' -1
1 Silty Clay
4 7.5YR 4/3 brown silty CLAY, moderate to
-/ low plasticity, very hard, very dry, well
) 4 j sorted, some organic material.
i very
_/ :| CL oy 0
3
.J/:
jI
jj |
i " -4
4 - Silty Chay
- 10YR 7/6 yellow silty CLAY, very hard,
- / high plasticity, very dry, well to moderately
: sorted, trace weathered limestone,
5 :[q; calcareous pockets and nedules.
:ﬁ CH
b very
6 _/ dry
TL/I ?
“tr s
8 Refusal at 8.0'
y End of boring
9]
10
11
Drilled By: Precision HydroGeolLogic, Inc. Hole Size: 2"
, ) : 1155 Herndon Pkwy, Suite 800 , .
Drill Method: DPT Herndon, VA 20170 ‘ Total Depth Drilled: 8.0
Drilling Equipment; XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1




Borehole ID: B-6
Project No: AFC001-18BB
Project: NAS FTW TCE Plume Delineation
Date: 7/25/98
Client: AFCEE
Geologist: Brad Nielsen
Location: Loc. #30
SUBSURFACE PROFILE SAMPLE
= = E Remarks
- 3 Description % = ] S g
5| E 3 B S |12 | o
al & W < b = T
¢33 Topsoil
1 J.o+* +* Grass and topsoil -1
- Silt
J 10YR 6/3 pale brown SILT with 1/4" quartz
3 and limestone pebbles, 10% oyster fossils
3 and roots, grave! increases in size to 1/2" ML dry 0.0 No odor
34 at4.
. -4
4 3 Silt
5 3 10YR 4/6 dark yellowish brown SILT with
. coarse sand and 2" gravel grading to 25%
] 10YR 8/2 very pale brown 2" gravel with ML dry
6 -] silt, coarse sand, and very fine sand.
73 7
57 Clay
8 a/ 10YR 3/6 dark yellowish brown CLAY with
/ coarse sand and gravel {25%) grading to slight
7 10YR 8/2 coarse, fine, and very fine sandy GM maist
9 ? gravel, 1" limestone cobbles.
10 -10
4 | Clay
113 / 7YR 4/6 strgng 3rown CI:LATj soft, ‘fith
= coarse sand and gravel grading to 10 .
0 ] ? 5/4 silty c]la with coarse sand and 1/4" GM moist
3 gravel at 12",
13 E% 13
e Clay
1 :% 10YR 5/4 CLAY with fine sand grading to
e all clay, soft, very moist at bottom. ve
15 :% cL mogt
16 ié -18
_l//
17.]
;? Clay cL very
18 % Same as above with some chert pebbles. morst
g 19
194 ’/’ Water at 19.0'
i%w:a Sand ] Refusal at 20" in
o0 T1M:Z | T0YR 6/6 brownish yellow coarse SAND -20 limestone bedrock
] with gravel. End of bori
] of boring
21
22
Drilled By: Precision HydroGeologic, Inc. Hole Size: 2
. 1155 Herndon Pkwy, Suite 900
Drill Method: DPT Herndon, VAN‘Z(M 70 Total Depth Drilled: 20.0'
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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Borehole ID: B-7
Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation
Date: 7/25/98
Client: AFCEE
! Geologist: Brad Nielsen
Location: Loc. #53

SUBSURFACE PROFILE SAMPLE
c = ® € Remarks
= ipti 2 [ = o
'ﬁ_ 'E Description g E § ﬁ §
(=]
d| & i 2 g | = T
Jes 50| Topsol
’ Jos 2 +¢| Grass and topsoll -1
] Silt
3 10YR 2/1 black SILT with 1/8" pebbles
2 {5%), roots, and organic debris gradin$ to
] a 10YR 2/1 silty clay with subangular 1/8" ML 20% | dry 0.0
33 quartz pebbles.
3 -4
4 E Siit
3 Same as above with increasing
5 percentages of gravel to 20%. Gravel
] ends at 6.5, only silty clay from 6.5 to 7.0". ML 50% | dry 0.0
6
; ] 7
e Clay
3/ 10YR 3/3 dark brown CLAY, medium stiff,
Sﬂ/ with silt and very fine sand, some )
/ subrounded gravel {5%) and roots. ML 70% | moist 0.0
9 /
e -10
:// Clay
1 :/ 10YR 6/1 gray CLAY, very stiff, with some
14 2mm gravel (5%).
g ML 90% | moist | 0.0
12 ;%
. gt 13
:/ -Clay .
:% Same as above with increasing grave! : ML
144 {30%) and very fine sand, angular to _
] ] subrounded, 5mm to 20mm. 15 75% { moist 0.0
15 —oigl Sand 455 |SM
Jdb e\ 10YR 6/6 very fine SAND with some small -16 GM
15:‘;“'—"“;‘\gravel {30%), 40mm.
17 4 Gravel
2 10YR 6/6 GRAVEL (60%) with very fine ;
] sand. LS 50% | MOSt | 0.0
185 Sand :
3 10YR 6/4 very fine SAND with silt and -
19 3 gravel (20%), 5-10mm. -19 Bedrock at 19" - limestone
B End of boring
202
21
Drilled By: Precision HydroGeoLogic, Inc. Hole Size: 2"
1155 kwy, Sui
Drill Method: DPT ' Hﬁ’,‘,‘,ﬁ’,ﬁ:‘,f{,ﬂﬁ;‘o‘e 900 Total Depth Drilled: 19.0
Drilling Equipment; XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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Borehole ID: B-8
Project No: AFC001-18BB
= @
. ) Project: NAS FTW TCE Plume Delineation
Date: 7/25/98
I Gdc- Client: AFCEE
Geologist: Brad Nielsen
Location: Loc. #38
SUBSURFACE PROFILE SAMPLE
c = E Remarks
- 3 Description % = o E s
Bl E 8 5 |8 12| o
0 » w < 1+ = o
_: R :"; Topsoil
H,':'-: +:| Grass and topsoil
Lies 1
I
10YR 5/2 grayish brown SILT with gravel,
7 1/8" to 1/2", angular to subrounded, and
7 15-25% plant roots, very hard and dry.
2
] ML dry 0.0
: ®
T -4
7 St
10YR 5/2 very hard SILT with gravel
7 {subrounded chert and weathered ML dry 0.0
7 limestone pebbies).
5 S End of baring at 5.0'
6
s
8|
9|
Drilled By: Precision HydroGeologic, Inc. Hole Size: 2" .
1155 Herndon Pkwy, Sui
Drill Method: DPT Horndon VA Sot7a 200 Total Depth Drilled: 5.0°
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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Client: AFCEE

Location: Loc. #37

Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation

Borehole 1D: B-9

Date: 7/26/98

Geologist: Brad Nielsen

Drill Methed: BPT
Drilling Equipment: XD-2

1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

SUBSURFACE PROFILE SAMPLE
o g = o € Remarks
< F Description = = g -3 g
a2 | E 4 % 8 S o
[ 7] w = o = o
1 Clay
:% 10YR 7/3 stiff CLAY mottled with 10YR ML wet | 00
-17—/A 772, -17
. Clay
/]! 10YR 6/8 brownish yellow stiff CLAY, CL wet
187 / mottled with 10YR 7/2 light gray with some
- / quartz and limestone pebbles (3mm),
] / subrounded to angular. cL 100% | wet 0.0
19i / .
] //: -19.5
20133155 Sand
] 10YR 6/3 pale brown well sorted very fine Sw 5% | wet
] SAND, wet, -21
21
. Gravelly Clay cL moist ,
- 10YR 6/6 brownish yellow Gravelly CLAY. -22 Refusal at 22
22 .
1 End of boring
23
24
25
26
]
27
28
29
30-]
31
32
Drilled By: Precision HydroGeoLogic, Inc. Hole Size: 2"

Total Depth Drilled: 22.0'
Sheet: 20f 2




92

4 113

Borehole 1D: B-9
RO Project No: AFC001-18BB
m
] . Project: NAS FTW TCE Plume Delineation
Date: 7/26/98
I@C. Client: AFCEE
Geologist: Brad Nielsen
Location: Loc. #37
SUBSURFACE PROFILE SAMPLE
_ o g > © T Remarks
= 7] Description = = ] 3 a
| E i | 5 |8 %2 a
0 7 i s 4 = &
J< 3 1% Topsoil
::.:‘ NN Grass and topsoil 1
15 RS
Z 10YR 4/3 brown SILT, very hard, with
27 some angular limestone pebbles, roots,
N and grass. very
] ML 25% dry 0.0
34
4 -4
4 - Sil¢
2 10YR 6/4 light yellowish brown SILT with
5] some fine grained sand, very hard and
i dry, chalky.
] ML 50% | dry 0.0
[
N -7
73 Sift
] Same as above with more fine grained
gl sand.
] ML 100% | dry 0.0
9
: 10
10 Silt
] Same as above with some small gravel.
114
] ML 100% | dry 0.0
12
. -13
13 ] |~ Sit
14 Same as above with increasing clay
147 content (10YR 7/2, light gray) and without
N o gravel. Some roots. semi
N 0,
:// ML 100% moist 0.0
15+
] ~
:,-*“/ -16
16
f"’P _,/
Drilled By: Precision HydroGeol ogic, Inc, Hole Size: 2"
1155 H i
Drill Method: DPT 55 ngr'r':gg:,P\;(Awgb.ls;iate 900 Total Depth Drilled: 22.0'
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 2

®
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Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation

Client: AFCEE

Location: Loc. #45

.Borehole ID: B-10

Date: 7/26/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE SAMPLE
c = o T Remarks
- - S o 5 )
£ 3 Description = = § E g
o E F 5 ] © o
8 0 e < 0w = o
| Silt
10YR 3/2 very dark grayish brown SILT
] with roots, grass, twigs, and bugs.
1] ML | 50% | dry | 00
2 7 2
] Sitt
10YR 3/2 and 10YR 7/4 very pale brown
7 mottled SILT with coarse sand and small
7 gravel, 2mm to 15mm.
3 ML
] dry 1 0.0
4 ] . -4
77‘ Clay ' _
/ 10YR 5/1 and 10YR 5/6 mottled saprolitic
4/ CLAY, hard, with calcite veins. cL
‘1/
5 [ ] ‘ S End of boring

in limestone bedrock

Drilled By: Precision
Drill Method: DPT
Drifling Equipment: XD-2

HydroGeoLogic, Inc.
1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

Hole Size: 2"

Total Depth Drilled: 5.0°
Sheet: 1 of 1
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Borehole 1D: B-11
RO Project No: AFC001-18BB
]
» Project: NAS FTW TCE Plume Delineation
Date: 7/26/98
e IG‘C Client: AFCEE
Geologist: Brad Nielsen
Location: Loc. #42
SUBSURFACE PROFILE SAMPLE
_ o < E o ’E‘ Remarks
< g Description = = 4 ] =
5| & 5 E | 8§ 8| o
(=] @« w E v = a.
157,00 Topsolil
dew2 22| Grass and topsoil A
T T e
] 10YR 571 gray SILT with 25% grave!,
2] 5-20mm, angular, subangular, and
- rounded. Some roots and grass and fine
3 sand. ML 20% | dry 0.0
30
¥ “
e Silt
3 10YR 3/2 very dark grayish brown SILT
5] with some coarse grained sand,very hard,
- grading to a 10YR 4/6 dark yellowish
] brown mottled silt with coarse grained ML 50% | dry 0.0
6] sand and some limestone gravel (30%),
7 10mm.
7
] 5 ML 100% | dry 0.0
8 - Silt
] 10YR 5/3 mottled SILT with subrounded to ML 100% 00
g subangular gravel. -9
] |~ Clayey Slit ML semi
o 10YR 5/6 yellowish brown CLAYEY SILT 10 moist
10— with fine sand.
= Gravelly Sand
¥ Medium to fine GRAVELLY SAND, 30%
- gravel, 5mm to 35mm. emi
s semi
B SP 100% | moist 0.0
12
13_" -13
g Clayey Sand .
] 10YR 7/2 light gray CLAYEY SAND, very SC moist 0.0
147 fine grained with 5% gravel. -14
] Sand
] 10YR 6/4 light yellowish brown SAND, SW wet 0.0
1SE very fine grained, well sorted. e Refusal at 15.5'
- End of boring
16—:
Drilled By: Precision HydroGeologic, Inc. Hole Size: 2"
Drill Method: DPT 1155 ng::ggglp\rnb"s?ge 900 Total Depth Drilled: 15.5'
Drilling Equipment; XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1

®
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Borehole ID: B-12
Project No: AFC001-18BB
Project: NAS FTW TCE Plume Delineation ]
Date: 7/27/98
Client: AFCEE '
Geologist: Brad Nielsen
Location: Loc. #31
SUBSURFACE PROFILE SAMPLE
c > @ E Remarks
- aar o (=4
£ F] Description = = %’ 5 g—
g & & % S 138 | o
a | & i < 4 = T
1% 07| Topsoil
i +:| Grass and topsoil 1
V= Sy Clay
. Silty CLAY, moderate plasticity, very hard,
2 / very dry, poorly sorted with some gravel.
B cL very
:::| :I: dry
4] jﬁl 4 4
. i Gravelly Clay i
] | Gravelly CLAY, moderate plasticity, hard,
5] | dry, poorly sorted with some calcareous
- - nodules.
] CL dry
6
7 - y 7
i Silty Clay
] Silty CLAY with sand, high piasticig/.
82 / moist, firm. Increase in sand with depth.
. Very moist at 9.0°, some gravel at 9.5'. .
7 CH moist
9.
10 ] 10
I Sandy Clay .
L] Sandy CLAY with silt, high plasticity, Collect sample 10.5-11.0
11 saturateg, firm. Sand layer from
11.5-12.0', trace gravel at 12.9", satur-
i/'f CH ated
123 ‘ .
13 A7) 13
— o Shaley Clay Bedrock at 13.3'
z Shaley CLAY, hard, high plasticity, dry.
14 Platey texture, breaks on horizontal
= planes.
I CH dry
152
-16 , .
16+ End of boring @ 16.0
173
Drilled By: Precision HydroGeologic, Inc. Hole Size: 2"

Drill Method: DPT
Drilling Equipment: XD-2

1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
{703) 478-5186 FAX (703) 471-4180

Total Depth Drilled: 16"
Sheet: 1 of 1




Borehole ID: B-13
Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation
Date: 7/27/98

Client: AFCEE
Geologist: Brad Nielsen

Location: Loc. #37

SUBSURFACE PROFILE SAMPLE
- 5 Fan o T Remarks
s = Description £ s g 3 g
3| E : 2 18]35 o
Q @ il < 4 = o
151, :| Topsoll
174+ 2 s2 Grass and topsoil
s s _1
! 1"~ Fill Materials
3 Cfaliche roadbase material with a mixture
of clay.
i 1;] CL
3 __/
:: I//I’ I
4 _4 -4
i | Gravelfly Clay
] | Gravelly CLAY, moderate plasticity, firm,
d dry, crumbly, poorly sorted with some
5 1 limestone gravel and shell material.
] cL dry
6
77 i
i Silty Clay
N | Siltty CLAY, high plasticity, very stiff, well
] sorted, damp with some orange staining.
8—/i Clay breaks on horizontal planes;
] :mj fEVi ence of micro-fracturing (weathered damp
4 ractures).
gj/ F
1olﬂ{]j CH
"
7 / damp
12_'j /|//
. / Bedrock at 12.8*
13 14;]; 13 End of boring at 13.0'
14
Drilled By: Precision HydroGeoLogic, Inc. Hole Size: 2"
. 1155 Herndon Pkwy, Suite 900
Drill Method: DPT Herndon, VHO‘WO Total Depth Drilled: 13'
Driling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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Client: AFCEE

Location: Loc. #15

Project No: AFC0G1-18BB

Project: NAS FTW TCE Plume Delineation

Borehole I1D: B-14

Date: 7/27/98

Geologist: Brad Niglsen

SUBSURFACE PROFILE

SAMPLE

Depth
Symbol

Description

Elevation

ASTM

Recovery

Moisture

Remarks

PID {ppm)

L
LI
* &
t e
’.

e

.
[]

.
[

-

Topsoil
Grass and topsoil

1
Y

Silty Clay
Dark gray silty CLAY, high plasticity, hard,
dry, moderately sorted.

Silty Clay
Dark gray silty CLAY, high plasticity, stiff,

damp, well sorted with some root material.

0w @O N O s W N

STV

10

Silty Clay

Dark gray grading to yellowish brown silty
CLAY? hl"éh plasticity, stiff, damp, well to
moderately sorted with some calcareous
nodules from 9.5 to 10.0.

-
N

gty b Do b e by {uageddegac b b Lo i b faaa

Sandy Clay

Yellowish brown sandy CLAY with gravel -

(and calcareous nodules}, high plasticity,
stiff, damp, moderately sorted.

Sandy Clay
Yellowish brown sandy CLAY with a trace
of very fine sand and gravel, moderate

-14.5

piasticity, stiff, damp, moderately sorted.
Siity Gravel :

Light yellowish brown silty limestone
GRAVEL with clay, loose, poorly sorted,

dry.

-18

Gravelly Sand

Yellowish brown gravelly SAND, loose,
damp, poorly sorted, gravel is angular to
rounded.

-22

Sandy Gravel

Sandy GRAVEL grading to shaly CLAY,
weathered, hard. Clay breaks in
horizontal planes.

CL

cL

CL

CH

CH

GM

SP

spP

damp

0.6

damp

damp

damp

dry

damp

dry

Increase in moisture

End of boring at 24.0'

Drilled By: Precision
Drill Method: DPT
Drifing Equipment: XD-2

HydroGeologic, Inc.
1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
{703) 478-5186 FAX (703) 471-4180

Hole Size: 2" .
Total Depth Drilled: 24
- Sheet: 1 0f 1
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Client: AFCEE

Location: Loc. #28

Project No: AFC0O01-18BB

Project: NAS FTW TCE Plume Detlineation

Borehole ID: B-15

Date: 7/27/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE SAMPLE
c > T Remarks
< E Dascription % = 2 g &
g & % % g | 2 o
o 7] w < o = a
e 277 Topsod 1
1 E;:—— ~. Grass and topsoil
2 _::[;l: Silty Clay
42 10YR 3/6 dark yellowish brown silty CLAY CL 70 | dry 0.0
—5{) with sand and a trace of gravel 4
43 - ({calcareous nodules), high plasticity, very
5 3 .2\ hard, dry, moderately to poorly sorted.
3 Sandy Clay _ sc 100 | dv | oo
63 10YR 4/6 dark yellowish brown sandy amp
= CLAY with a trace of gravel {calcareous -7
73 nodules), high prasticity, stiff, dry to damp,
83 moderately soried.
g Sandy Silty Clay sc 100 | damp
E 10YR 7/4 very pale brown sandy silty 10
102 CLAY, high plasticity, firm, damp, well to
1 moderately sorted.
Sandy Gravelly Siit GM 70 | damp
12 10YR 4/6 dark yellowish brown sandy
gravelly (calcareous nodules and alfuvial -13
deposits} SILT, moderate plasticity, firm,
damp, poorly sorted. dry
Sandy Silt GM 0 | gamp
10YR 7/3 very pale brown sandy SILT with -16
gravel, moderate plasticity, firm to stiff,
damp to dry, poorly sorted.
Gravelly Silt GM 5 dry
Gravelly SILT, loose, dry (very little
recgvery). Sand (as per driller) from 18.0 - -19
19.0'
Sandy Gravel sattucl"-
10YR 7/6 yellow coarse to medium sand ate Collected sample 21-21.5'
GRAVEL, loose, poorly sorted, saturated. P
Clay at 31.0" (probably weathered
Ee Irock), clay is hard and breaks on satur
orizontal planes. 20 ated
GP 40 |satur-
ated Coliected sample 27-27.5'
satur-
ated
315 End of boring at 31.5*
Drilled By: Precision HydroGeologic, Inc. Hole Size: 2"

Drill Method: DPT
Drilfing Equipment: XD-2

1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
{703) 478-5186 FAX (703) 4714180

Total Depth Drilled: 31.5'
Sheet: 1 of 1
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Client: AFCEE

Location:; Loc. #23

Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation

Borehoie ID: B-16

Date: 7/28/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE SAMPLE
c > o E Remarks
S ipti k=l [ . a
< ‘é Description E E § ‘3 a8
a o ‘0 [a]
38| & m 2 ¢ | 2 | &
{27, Topsodl
j_‘:‘ A Grass and topsoil 1
V== Sy Clay
i 10YR 3/2 very dark grayish brown silty
- / CLAY with trace sand (calcarecus
2 nodules), high plasticity, stiff, dry, well
N :m,//l sorted, some organics. cL dry 0.0
a
34 /:
:: |:F |
4] A 4
J Silty Clay
3 10YR 3/4 dark yellowish brown sdil C)LAY
. with frace gravel (calcareous nodules),
54 / high plasticity, stiff, damp, moderately
] ;ﬁp sorted with a trace of organics. cL damp 0.0
6 —: / :
J / -7
7 -
L Silty Clay
Z 10YR 5/6 yellowish brown silty CLAY with
i / some gravel (calcareous nodules), high
8 plasticity, firm, moist, moderately sorted.
Zﬁ/‘/)l CL moist 00
9] / ;J
10T 2 10
i Gravelly Clay
7 10YR 5/8 yellowish brown gravelly CLAY,
- high plasticity, firm, moist to very moist,
114 poorly sorted. Gravel is composed of .
. subangular to subrounded limestone. cL moist | 4
7 v moist ;
12
_ Clayey Gravel
b Clayey GRAVEL (very little recovery).
14 GS
15
Drilled By: Precision HydroGeoLogic, Inc. Hole Size: 2"

Drill Method: DPT

Drilling Equipment: XD-2

41155 Herndon Pkwy, Suite 900
Herndon, VA 20170

(703) 478-5186 FAX (703) 471-4180

Total Depth Drilled: 28.0°
Sheet: 1 0f2




924

1

Gt

RO

Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation

lGlC. Client: AFCEE

Location: Loc. #23

Borehole ID: B-16

Date: 7/28/98

Geologist: Brad Nielsen

®

Drili Method: DPT

Drilling Equipment: XD-2

1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

SUBSURFACE PROFILE SAMPLE
_ L c = ° ) Remarks
£ 3 Description _% = %-' 5 g
g & § a |8 8| ¢e
o] () v} < (74 = o
- Clayey Gravel
] Clayey GRAVEL (very little recovery).
16
17
] satur-
4 Gs ated
18-
]
19-] 19
7 Clayey Gravel
] 7.5YR 5/8 strong brown clayey GRAVEL, Gs
20 : gégr?e%!.asmty' firm, saturated, poorly -20 Collected sample from
. Sandy Clay sa 21.0-215
- 7.5YR 5/8 strong brown sandy CLAY with
214 gravel, high plasticity, firm, saturated, cL
- poorly sorted.
22} -22
- Sandy Gravelly Clay
7.5YR 5/8 strong brown sandy gravelly
CLAY with some red chert, high plasticity, satur-
23 firm, saturated, poorly sorted. CL ated
24
24 i Sandy Gravel Collected sample from
n¥ 7 5YR 5/8 strong brown sandy GRAVEL satr 24.0-245
-+ with some red cher, loose, saturated,
25‘_5: poorly sorted.
GP
satur-
ated
-28 Refusal at 28.0
End of boring
Drilled By: Precision HydroGeol.ogic, Inc. Hole Size: 2"

Total Depth Drilled: 28.0°

Sheet: 20f2
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Borehole ID: B-17
Project No: AFC001-18BB
Project: NAS FTW TCE Plume Delineation
Date: 7/28/98

Client: AFCEE
Geologist: Brad Nielsen

Location: Loc. #21

SUBSURFACE PROFILE SAMPLE
< = ® t Remarks
] Description = 9 5 2
g1 ¢ s  E |8 3| s
S & w 2 e | = T
J543,r | Topsoil
-ios+ 2 +*| Grass and topsoil -
1 1 ': :. ‘e -
1—~"_ - Silty Clay
- | 7.5YR 2.5/3 very dark brown silty CLAY,
~/ high plasticity, firm, damp, moderately to
7 well sorted.
T
T d
Eﬁ;fl CL amp
'] -
37 El
J
4 ] 4
' 4| Gravelly Clay
1 5YR 4/6 yellowish red gravelly {calcareous
8 (= noddules ancij cherttlyqu.tj_artz) CLAY, |
" moderate plasticity, firm, moist, poorly
5 7] j soried. CL
i = moist
2 By 5
&7 Clayey Sand
- 5YR 4/6 yellowish red clayey SAND, low
] plasticity, firm, moist, moderately sorted.
7 -
] sc
8]
] moist
-9
Sandy Gravel
16YR 8/3 very pale brown sandy GRAVEL
(angular and subangular red chert), loose,
damp, poorly sorted. Bedrock at 10.5". SpP
damp Refusal at 11.0'
11 End of boring
12]
Drilled By: Precision HydroGeolLogic, Inc. Hole Size: 2"
1155 Herndon Pkwy, Sui
Drifl Method: DPT Herndon, Vﬂo?}’ote S00 . Total Depth Drilled: 11.0"
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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Client: AFCEE

Location: Loc. #13

Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation

Borehole ID: B-18

Date: 7/28/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE SAMPLE
_ Descriot £ 5 o E Remarks
£ e escription = = 2 E] a8
| E B 5 5 3 | o
| & i < 4 = a
J¢33.%] Topsoil
] J.os+ 2 +*| Grass and topsoil -1
e Silty Clay
10YR 3/4 dark yellowish brown silty CLAY,
2 / moderate to high plasticity, stiff, dry, well
sorted. CL dry
3
3 :I: l
4] ] -4
B | Sandy Clay
] 7.5YR 5/6 strong brown sandy CLAY, very
5 hard, very dry, well sorted. very
CL dry
6
7 : 7
Silty Sand
7.5YR 5/8 strong brown silty fine SAND
84 with some clay, low plasticity, stiff, dry.
3 SM dry
94:
. -10
10 Bk Sand SW
E}f 10YR 7/3 very pale brown SAND, medium -11
" T grained, loose, dry, well sorted. 7. SM dry
Silty Sand damp
12 Silty SAND, firm, dry to damp, well sorted. / Sw
Sand -13
13 10YR 7/3 very pale brown SAND, loose,
dry, well sorted.
14 Sand d
10YR 7/4 very pale brown SAND, medium da%p
15 grained, loose, dry to damp, well sorted.
Trace of gravel from 16.5 - 17.0".
16 sSw
17
dry
18
-19
195 Sand
10YR 7/4 very pale brown SAND, medium
20 to fine grained, loose, dry, well sorted. SW
Trace of cementation at 21.8'. Trace of
21 weathered limestone at 24.9".
Drilled By: Precision HydroGeologic, Inc. Hole Size: 2"
1155 Herndon Pkwy, Suite 900 .
Drili Method: DPT Herndon, VBM?O Total Depth Drilled: 39.0'
(703) 478-5186 FAX (703) 4714180 Sheet: 1 of 2

Drilling Equipment: XD-2
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Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation

Client: AFCEE

Location: Loc. #13

Borehole |D; B-18

Date: 7/28/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE SAMPLE
_ o < E o E Remarks
- 3 Description = = 2 ES g
2| E g 5 | 8§12 | o
a| & w < @ = a
: Sand i
10YR 7/4 very pale brown SAND, medium
to fine grained, loose, dry, well sorted.
Trace of cementation at 21.8". Trace of
weathered limestone at 24.9'".
< satur-
ated
-25
Graveily Sand
10YR 7/6 yellow gravelly SAND, loose,
saturated, poorly sorted. ) Collected sample from
SP salur 27.0-27.8
ated ) :
-28
Gravelly Sand
10YR &/8 brownish yellow gravelly SAND
with silt, loose, saturated, poorly sorted. _ satur- Collected sample from
Gravel is rounded to subrocunded. Chert in sP ated 30.0-30.58
gravel. Some clay from 31.0 - 32.0"
' -3
Gravelly Sand
10YR 6/8 brownish yellow gravelly SAND,
medium ?rained, with silt, medium grained, satur-
loose to firm, saturated, poorly sorted. SP ated
Gravel is rounded to subrounded. Some
chert in gravel.
-34
Silty Gravelly Sand
10YR 6/8 brownish yellow silty gravelly . .
SAND, firm, moist to saturated, pocrly moist
sorted. Moisture is preferential to the SP satur-
gravel zones. Some chert and limestone ated
in gravel.
=37
Clayey Gravelly Sand Sp
Clayey Gravelly SAND. -38 darﬁp Bedrock at 38.5'
Ciay :
. . CL
Gray CLAY, very stiff, damp, breaks on -39 ) "
horizontal planes. End of boring at 30.0
413
42
Drilled By: Precision HydroGeoLogic, Inc. ) Hole Size: 2"
115 , Sui
Drill Method: DPT S o R YT o 900 Total Depth Drilled: 39.0
(703) 478-5186 FAX (703) 4714180 Sheet: 2 of 2

Drilling Equipment: XD-2
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Project No: AFC0O01-18BB

Project: NAS FTW TCE Plume Delineation

Client: AFCEE

Location: Loc. #50

Borehole ID: B-19

Date: 7/29/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE SAMPLE
_ o c = T Remarks
£ 'é Description -‘_3 E g % 3
o 4 9 S a)
8 & n 2 e 3 =
_:‘ :. f_‘; Topsoil _
et Grass and topsoil
AR
1 —‘o::‘o- E‘ | -1
Graveily Clay
10YR 8/2 very pale brown and 10YR 3/4
dark yellowish brown gravelly CLAY, very
hard, very dry, poorly sorted.
very
CL dry
4 Refusal at 4'
i End of boring
5_|
6
74
8
Drilled By: Precision HydroGeologic, Inc. Hole Size: 2"
. 1155 Herndon Pkwy, Suite 900
Drill Method: DPT oo A trae 9 Total Depth Drilled: 4.0°
Drilling Equipment: XD-2 {703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1

®
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- Borehole ID: B-20

Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation
T Date: 7/29/98

Client: AFCEE ~ -
Geologist: Brad Nielsen

Location: Loc. #25

SUBSURFACE PROFILE SAMPLE
c b o 3 Remarks
- 3 Description % - g 5 a8
3| E B B $ | 3 =)
| & i < € | = T
237 | Topsoil
TJose o 27| Grass and topsoft
RRIOEY !
— Silty Clay
7 10YR 8/2 very pale brown silty CLAY with
*/ gravel, very hard, very dry, poorly sorted.
2 ,: I |
_/ |[? |
|
N ve
_/ CL drryy
ez
525
J
J Refusal at 4'
4 ) 4
i End of boring
5_]
6
7
8
Drilled By: Precision HydroGecLogic, Inc. Hole Size: 2"
1155 Hern kwy i
Drili Method: DPT He:,,ﬁ?,',‘,,"w\ 2b§$6te 800 . Total Depth Drilled: 4.0°
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 4714180 Sheet: 1 of 1
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Client: AFCEE

Location: Loc. #27

Project No: AFC001-18BB

Project: NAS FTW TCE Plume Delineation

Borehole ID: B-21

Date: 7/26/98

Geologist; Brad Nielsen

SUBSURFACE PROFILE SAMPLE
_ o c > o T Remarks
p E: Description -% - o 5 g
g E ] 7 S | 3 =
o] 7 i < 14 = a
det 77| Topsoil 1
13 2s= .+ Grass and topsoil
) ey Silty Clay
d 10YR 2/2 very dark brown silty CLAY with cL
E A n s dry
3 trace of gravel, high plasticity, hard, dry, .
3 ?ﬁ well sorted, 4
4 e Silty Clay
53 10YR 4/2 dark grfafyish brown silty CLAY,
3 high plasticity, stiff, dry, well sorted. CL d
6 _:/ ry
; E/]:]; 7
Jew:::: g Clayey Gravelly Sand
8 10YR 5/2 grayish brown clayey gravelly SP d
SAND, low plasticity, stiff, dry, poorly 8 v
9 sorted.
10 Sand
10YR 7/3 very pale brow;'l SAND, loose,
dry, well sorted. Trace of gravel (medium,
1" founded to subrounded) fram 12.5 - 13.0- Sw dry
12 and increase in moisture.
13 -13
Gravelly Sand
14 7.5YR 6/8 reddish yellow gravelly SAND moist
with clay, low plasticity, firm, moist to SP satur-
15 saturated, poorly sorted with a trace of ated
chert in gravel. 18
18 Gravelly Sand
17 7.5YR 6/8 reddish yellow gravelly SAND,
Ioose,l saturated, poorly sorted with trace Collected sample from
18 chert in gravel. , 180-18 6
19 sP priny
20
21
-22
22 3 Gravelly Sand
233 7.5YR 6/8 reddish yellow ?ravelly SAND
E with clay, slight plasticity, firm, saturated. SP satur-
24 ate Refusal at 25.0°
257 25 End of boring
263
273
Crilled By: Precision HydroGeologic, Inc. Hole Size; 2"

Drili Method: DPT
Drilling Equipment: XD-2

1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

Total Depth Drilled: 25.0'
Sheet: 1 0f 1
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Project No: AFCO01-18BB

* Project; NAS FTW TCE Plume Delineation

Client: AFCEE

Location; Loc. #26

Borehole ID: B-22

Date: 7/30/98

. Geologist: Brad Nielsen

SUBSURFACE PROFILE SAMPLE
c > o € Remarks
5 ioti =l o [~
= 3 Description = = § % @
a2 E 1 0 Q o Q
(=] /)] w - o« = o
1 f.'; Topsoil
- :'- > 22| Grass and topsoil
. .
i Silty Clay .
:U? 7.5YR 4/4 brown silty CLAY with trace of ,
- / gravel, high plasticity, stiff, dry.
2] ]//l’
3::: :F
i /|
:;r/’lj' -4 e
45 6’5 Caliche Caliche is calcareous
i i )
155 2| 10YR 6/4 light yellowish brown CALICHE .gravel with sand and
1a0o7g  with clay and gravel, stiff, dry. clay filling
5 1°%nD
T o
. ':’QD G d
] p M
] & Y
(g,
] -85 *
T Sand )
7 7.5YR 5/8 strong brown SAND, loose, dry,
| well sorted. !
] sSw
8] dry
9 : : 9
& de | Siity Gravel
1*eS® 10YR 8/2 very pale brown silty GRAVEL oM
1@ ™ e (weathered imestone bedrock). : 0
1 | e N Refusal at 10.0"
] £nd of boring
N No water encountered
11
12
Drilled By: Precision HydroGeoLogic, Inc. Hole Size: 2"
1155 Herndon Pkwy, Suite 900 ]
Drill Method: DPT Horndon, VA 20170 Total Depth Drilled: 10.0°
_ Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1




O Project No: AFC001-1888

-

- [ Project: NAS FTW TCE Plume Delineation
eo IGC Client: AFCEE

Location:

Borehole ID: B-23

Date: 7/29/98

Geologist: Brad Nielsen

SUBSURFACE PROFILE

SAMPLE

Symbol

Depth

Description

Elevation

ASTM

Recovery

Moisture

Remarks

PID (ppm)

* 04
LR

* L2
[
v ot
000

-

v by b

Topsoil
Grass and topsail

1
—

Sifty Clay
10YR 2/1 black silty CLAY, high plasticity,
very hard, dry, well sorted.

No Recovery

-7

0 o ~N & ¢ & L N

Clayey Silt

7.5YR 8/2 pinkish white clayey SILT with
trace of gravel (calcareous nodules),
moderate plasticity, very hard, very dry,
g‘lgde{gtg!y sorted. Increase in sand from

- b
N ek

=)
e et ooty |

Sandy Gravelly Clay

7.5YR 5/6 strong brown sandy gravelly
CLAY, high plasticity, firm, moist, poorly
sorted. increase in sand with depth.

Gravelly Clay

10YR 5/8 yellowish brown gravelly CLAY,
high plasticity, firm, moist to very moist
(venrydmolst to saturated at 14"), paorly
sorted.

Clayey Gravel

10YR 5/8 yellowish brown clayey
GRAVEL with some sand, moderate
plasticity, firm, saturated, poarly sorted.

9 W\ Wig W\ W\g

HLH

Clayey G.ravel

10YR 5/8 yellowish brown clayey
GRAVEL with some sand, moderate
piasticity, firm, very moist, poorly sorted.

Silty Gravel
10YR 5/8 yellowish brown silty GRAVEL,
loose, salurated, poorly sorted.

CL

ML

CL

CL

GC

GC

GM

very
dry

0.0

moist

moist
v moist

0.0

satur-
ated

0.0
Very litlle recovery

v moist

0.0

satur-
ated

Hit limestone bedrock
at23.0

End of boring

Drilled By: Precision
Drill Method: DPT
Drilling Equipment: XD-2

HydroGeoLogic, Inc.

1155 Herndon Phkwy, Suite 800
Herndon, VA 20170

(703) 478-5186 FAX (703) 471-4180

Hole Size: 2"
Total Depth Drilled: 23.0'
Sheet: 1 of 1
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Location:

Client: AFCEE

Project No: AFC001-18BB

Borehole 1D: B-24

Project: NAS FTW TCE Plume Delineation

Date: 7/31/98

‘Geologist: Brad Nielsen

SUBSURFACE PROFILE

' SAMPLE

Depth

Description

Elevation

ASTM

Recovery

Moisture

Remarks

PID (ppm)

Topsoil
Grass and topsoil

Gravelly Clay
Gravelly CLAY, high plasticity, stiff, damp,
moderately sorted.

Sandy Clay
10YR 5/8 yellowish brown sandy CLAY,
high plasticity, stiff, damp, well sorted.

Sandy Clay

10YR 5/8 sandy CLAY, high plasticity,
firm, moderately sorted.

-5

Clayey Sand

10YR 5/8 yellowish brown clayey SAND,
high to moderate plasticity, moist to
saturated, moderately sorted.

[+}]

o]

-
T R N E U S OO N

Sandy Clay

10YR 5/8 yellowish brown sandy CLAY,
high plasticity, fimm.

Clayey Gravel

10YR 5/8 yellowish brown clayey
GRAVEL, moderate plasticity, firm, moist,
poorly sorted.

-6.5

©

10—

CcL

CL

cL

sC

CL

GC

damp

damp

mgoist
satur-
ated

moist

Refusal at 8.0"in
limestone bedrock

End of boring

Drilled By: Precision
Drill Method: DPT
Drilling Equipment: XD-2

HydroGeologic,.Inc.
1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

Hole Size: 2"

Total Depth Drilled: 8.0°
Sheet: 1 of 1
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RO Project No; AFC001-18BB

-

L [ Project: NAS FTW TCE Plume Delineation
eo IGIC Client: AFCEE

Borehole ID: B-25

Date: 7/31/98

Geologist: Brad Nielsen

Location:
SUBSURFACE PROFILE SAMPLE
5 Description -S 5 g E- Remarks
| 2 P ] = 2 2 k=
5| E o a'_; 2 3 o
a n i < 14 = a
1537, Topsoil
Jeses 27| Grass and topsail
e -1
T Silty Clay
i 10YR 2/1 black silty CLAY, high plasticity,
] firm, damp, well to moderately sorted.
2 —/l Some grave! from 2.0 - 2.7, increasing CL
:;m; with depth. damp 0.0
3 _—% -3
i Gravelly Clay
" 10YR 6/2 light brownish gray graveliy CL
4 CLAY, firm, damp, poorly sorted. 4
4—.. :.ii Sandy Clay
Jie#7i1Y  10YR 6/2 light brownish gray sandy CLAY
i with some gravel, moderate plasticity, firm,
5 d?mp, wlell to moderately scrted. Chunk
7 7.0
: of gravelat 7.0 oL damp 0.0
6
7 i -7
=+ Gravelly Silt
¥ 10YR 8/3 very pale brown gravelly SILT
8 ﬂ_‘ with sand, loose, damp, poorly sorted,
%25 GM damp 0.0
o 1M
3t
£
105" -10
. Sandy Silty Gravel
i 10YR 5/8 yeltowish brown sandy silty
i GRAVEL, firn, moist to saturated, poorly .
11— sorted. meist
-+ satur- 6.0
N GM ated
127 Refusal at 12.5'
T -12.5 in bedrock
- End of bering
13
14
Drilled By: Precision HydroGeoLogic, Inc. Hole Size: 2"
11 i
Drill Method: DPT 85 nztgggg’%(ﬂb.ls}%te 900 Total Depth Drilled: 12.5'
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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LiEo

-t e

-

Project No: AFC001-18BB

Borehole ID: B-26

Project: NAS FTW TCE Plume Delineation N

Date: 7/31/98
Client: AFCEE
Geologist: Brad Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
c = o E Remarks
5 inti 2 ) =1 a
%. ‘é Description E E ?, % a
® ‘5 [}
8| & w 2 ¢ 2 |z
4o 3 1.%| Topsoil
N ::'. S 22| Grass and topsoil 1
1 1 - " @ - -
L Silty Clay
4 10YR 211 blacblzl sil!lyt %LAY, high plasticity,
2 _—/ stiff, damp, well sorted.
1 :l/{// cL damp
3 —: /
_;I: /F 4
siiiiii) Sandy Clay
10YR &/3 pale brown sandy CLAY with
some gravel, high plasticity, stiff, damp.
damp
7 cL
8-
] damp
9
] -10
10 - Clayey Gravel
3 10YR 7/6 yellow clayey GRAVEL with silt, GC
14 low plasticity, moist, poorly sorted.
: = 1.5 oist
-.:!.':Z.'ZE Sand m
12 ! 10YR &/3 pale brown SAND with trace ,
n gravel, firm, saturated, moderately sorted. SW
13 ] 13
Sandy Gravel satur-
i| 10YR 6/6 brownish yellow sandy GP ated
14| GRAVEL, foose, saturaled, poorly sorted. -14 End of boring at 14:0"
] in bedrock
15
16
Drilled By: Precision HydroGeol ogic, Inc. Hole Size: 2"
1155 Hernd i
Drill Method: DPT Hemdg?,’P\}(Aw;’o?-,l-‘ge s00 Total Depth Drilied: 14.0'
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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djlegD

. Borehole 1D: B-27
RO Project No: AFC001-18BB b
® Project: NAS FTW TCE Plume Delineation

Date: 8/1/98
IGC- Client: AFCEE

Geologist: Brad Niglsen

Location:
SUBSURFACE PROFILE SAMPLE
b E Remarks
- 3 Description -.% = “3’ g a
2| E ] B g 3 a
(al ) w < r = a
(552 Tapson
ceer o Grass and topsoil
_:...' ::-.o:
1 _'.f:'. .o -1
— Siity Clay
T 10YR 271 black silty CLAY, high plasticity,
- / stiff, damp, well sorted.
| j: |:
24 /
: / CL damp

|

A
L

Sandy Clay
Sandy CLAY, very hard (no recovery).

cL
Very hard at 5.5'
5 Refusal at6'
i End of boring
7.
8|
Drilled By: Precision HydroGeologlc, Inc. Hole Size: 2" 3
1155 Herndon i
Drill Method: DPT oo Y S vite 500 Total Depth Drilled: 6.0'
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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Project No: AF(_:001 -188B

Project: NAS FTW TCE Plume Delineation

Borehole ID: B-28

Date: 8/1/98

Client: AFCEE
Geologist: Brad Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
= Remark
_ g E o E emarks
=3 ‘B fa]
S| & i 2 e | 2 T
153223, Topsoil K
Jow a2l Grass and fopsoil
A, a
i i Silty Clay
1 | Silty CLAY, high plasticity, stiff, damp, well
- sorted.
4 .
2 !
j CL damp
3|
s B -4
R Sandy Clay .
- Sandy CLAY with gravel, very hard, very
- dry.
5
] very
] CL dry
6
7 : il Very litle recove
i Sandy Clay . ry ry
i Sandy CLAY with trace gravel, very hard,
- very dry.
] very
8 ] CL dry
] 9 Refusal at 9.0’
9 End of boring
] No water encountered
104
11
' Drilled By: Precision HydroGecoLogic, Inc. . Hole Size: 2"
1155 H i
Drill Method: DPT Hz;',‘,ﬂg',‘,,"\}‘ﬂb?-}‘(;“’ 900 Total Depth Drifled: 9.0'
Drilling Equipment: XD-2 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 1
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JULY 1998 SCREENING INVESTIGATION
FIELD NOTES
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August 5, 1998

Mr. Bob Wallace
HYDROGEOLOGI!C, Inc.

1155 Herndon Parkway, Suite 900
Herndon, Virginia 20170

RE: SOIL & WATER SAMPLES — TCE INVESTIGATION — NAS FORT WORTH JRB,
FORT WORTH, TX. - PROJECT #AFC001-18

TEG-Texas project #T1-980722

Mr. Wallace:

Please find enclosed the hard copy data report for the soil & water samples from the
NAS Forth Worth JRB site in Fort Worth, TX for HYDROGEOLOGIC, Inc. All samples
were analyzed in TEG-Texas’ mobile environmental laboratory for the following:

B 21 soil samples for Volatile Halogenated Hydrocarbons (EPA Method 8021).

B 80 water samples and 4 equipment blanks for Volatile Halogenated
Hydrocarbons (EPA Method 8021).

You will also find enclosed appropriate QA/QC data, Chain of Custody Records, and
Project Narrative. Also enclosed is an IBM formatted computer disk containing an
exact electronic copy of the spreadsheets.

TEG-Texas a'ppreciates the opportunity to work with HYDROGEQLOGIC, Inc. on this
project. If you have any questions regarding these data or need further information,
please do not hesitate to call (830) 420-3516.

Sincerely, P

lie A. Pieper 1

General Manager

Transglobal Environmental Geochemistry * Texas

306 Sea Willow Drive * Marion, TX 78124-6518
Phone: 830-420-3516 Fax: 830-420-3603
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Date

TCE Investigation
NAS Fort Worth JRB
Fort Worth, Texas

Narrative

Comments

7/23/98

7124198

7/25/98

7/26/98

7127198

7/28/98

7/29/98

7/30/98

7/31/98

8/1/98

Arrived site 6:00 am, ran 5-point curve, QC, LCS, Blank.
First sample 10:00 am, Last sample 16:48, left site 18:00 after qalqc

Arrived site 6:30 am. Ran QC., LCS, Blank, MS/MSD before [unch, no samples.

No samplées by 16:00, Bob Wallace shut down until tomorrow. We will work the
weekend per Bob Wallace.

Arrived site 7:00 am. Ran QC, LCS, Blank.

Ran samples until 16:00, saved B-7 till morning. Left site 17:15 after QA/QC.

Arrived site 7:00 am. Ran QC, LCS, Blank.

Ran samples until 14:15, ran QC, left site at 16:30.

Arrived site 7:00 am. Ran QC, LCS, Blank.

Ran samples until 17:00, ran QC, left site at 18:00.

Arrived site 6:45 am. Ran QC, LCS, Blank. Re-ran B-16 24-24.5 because sparge vessel

cracked during run.

Last sample run at 17:30, ran QC. Left site at 1830

Arrived site 6:50, ran QC, LCS, Blank. Bob collected well samples to keep me busy.

Many samples required dilution due to high levels of TCE and 1,2 cis DCE

In some cases, high TCE levels interfered with the TFT surrogate.
Dilution solved this problem.

Suspected that TCE in SHHFW may be carry-over, ran dup.

Left site at 19:00.

Arrived site 6:50, ran QC, LCS, Blank. Bob collected well samples again to keep me busy.

Dilutions again required. Left site at 18:30,

Arrived site 6:30 am. Ran QC., LCS, Blank. Ran remaining samples from yesterday.

First samples arrived at 11:00. Dilutions again required.

Lots of samples today. Left site at 19:30.

Arrived site 7:00 am. Ran QC, LCS, Blank.

Left site at 17:00.
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APPENDIX C.1
1999 SOUTHERN LOBE TCE PLUME DELINEATION
BORING LOGS
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Project No: AFCO01-019CCA Borehole ID: WHGLRWO015
] Project: Focused Feasibility Study
u [) Date: 6/22/99
eo ICM Client: AFCEE
Geologist: B Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
< 3 Description = s % 3 o Remarks
a £ > = s} w E
8| & i 2 ¢ | 2 T
4 |~
it
1- Grassy topsoil
1 L] Trace of calcareous
2] Sifty CF nodules
T |~ oI ay
3 4T | 10YR 4/4 dk yellowish brown silty clay, cL 90% | Damp | 00
3 _': high plasticity. stiff. damp, well sorted
: L
1]
-
4 L1
5 ] >
A=
j:: jljl
il
— |
6 f/l
—:: :Fl
7 3 / Clayey Silt
N 10YR 6/6 brownish yellow clayey silt ML 60% | Damp 0.0
4 w/calcareous nodules and deposits,
8 /‘ moderate plasticity, firm, damp, well sorted
ST
9-2-! /
j
10 -!/j - -10
] |
-
113/
12:: Clayey Siit
Z/ 7.5YR 5/8 strong brown clayey silt, ML 700% | Damp | g4 ° tod wi
- moderate plasticity, firm to stiff, damp to ° | Maist : 50% mottled w/some root
13_;/ ;nooc;%t]é\:eﬂ sorted, some calareous material in gray areas
14_:/:|
15 :‘l T 15
N L Y
Drilled By: Environmental Drilling HydroGeolLogic, Inc. Hole Size: 8.25"

1155 Herndon Pkwy, Suite 900

Drill Method: HSA Herndon, VA 20170
Drilling I_Equipment: CME 75

(703) 478-5186 FAX (703) 471-4180

Total Depth Drilled: 24'

Sheet: 1of2
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Project No: AFC001-019CCA

Project: Focused Feasibility Study

(y!DRO
SO0k

Borehole ID: WHGLRWO15

Date: 6/22/99

Geologist: B Nielsen

1155 Herndon Pkwy, Suite 900

Crill Method: HSA Herndon, VA 20170

Drifling Equipment: CME 75

(703) 478-5186 FAX (703) 471-4180

Location:
SUBSURFACE PROFILE SAMPLE
3 it § 5| e | E
£ 'é Description '.g E § 2 o Remarks
o ¥l [a]
8! & u 2 e | 2 o
Saturated at 17"
Sandy Silty G ! oM
andy Silty Grave

10YR 6/8 brownish yellow sandy silty Wet 0.0

gravel, loose, saturated, poorly sorted

Sandy Siity Gravel

10YR 6/8 brownish yellow sandy silty GM Wet 0.0

gravel, loose, saturated, poorly sorted

Bedrock at 24" is hard
. shaley clay
25
26
27
28
29—5
30
3
32
Drilled By: Environmental Drilling HydroGeoLogic, Inc. Hole Size: 8.25"

Total Depth Drilled: 24'
Sheet: 2 of 2
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Project No: AFC001-019CCA Borehole ID: WHGLRWO016
] Project: Focused Feasibility Study . o
[ ) Date: 8/17/99
eo |G¢c Client: AFCEE Y
Geologist: B Nielsen

Location: Rt 183 and Roaring Springs Rd

SUBSURFACE PROFILE SAMPLE
- . 5 s | g B
< _é Description '§ = % E o Remarks
=3 5 (o)
| & o 2 g | 32 &
- 23
LR
4 -
1 |
- .Y
] 4 G ily Ci Sit
4 . Gravelly Clayey 5i
2 [ 10YR 573 brown gravely clayey silt, low ML 10% | Dry 0.0
o | = plasticity, poorly sorted, dry
378
2y
3 !
4 -5, -4 .
4 Gravelis 5-10%
- i B
et
@ Gravelly Clay
5% | ® 10YR 3/2 v dk grayish brown gravelly clay, CL 100% | Damp 0.0
e A maderate plasticity, firm, damp, poorly
e @ sorted 5
6 _":_ -] _
|
74 No Recovery NA 0% | NA NA
] 8
-
b - Silty Clay Gravel is <5%
97 10YR 3/1 v dk gray silty clay w/a trace of CL 100% | Moist 0.0 Orange mottfing (iron
] | - ?ravel, high plasticity, well sorted, moist, .
4 irm to sti staining)
- -10
10k
3 Sandy Silty Clay
1% 10YR 4/3 brown sandy silty clay w/a trace CL 100% | Moist 0.0 Gravel is <5%
E of gravel, high plasticity, firm to stiff, poorly
+ sorted, moist 12
12
i Silty Clay with Sand and Gravel
13—:|Z 10¥YR 7/6 yellow silty ¢lay wiseme sand CL Moist 0.0 White calcareous deposits
I and gravel, high plasticity, moderately
+ sorted, moist 14
142
Gravelly Sandy Silt ) Wet at 15’ {capillary fringe)
15 10YR 6/6 brownish yellow gravelly sandy ML 100% “Gf,"st‘ 0.0 | Gravetis 10-15%
silt, firm to soft, low plasticily, paorly e
sorted, moist to wet 16
16— - Hit water at 16"
Drilled By: Geoprojects International HydroGeolLogic, Inc. Hole Size: 6.25"
1155 Herndon Pkwy, Suite 900
Drill Method: HSA Herndon, Vﬂm 70 Total Depth Drilled: 23.7'

(703) 478-5186 FAX (703) 471-4180

Drilling Equipment. CME 75 Sheet 1 0f 2
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Project: Focused Feasibility Study

|Gqc_ Client: AFCEE

Location: Rt 183 and Roaring Springs Rd

RO Project No: AFC001-019CCA Borehole ID: WHGLRW016
L]

Date: 8/17/99

Geologist: B Nielsen

SUBSURFACE PROFILE SAMPLE
3 ot § e | E
£ 'E Description E = § E g Remarks
& ) 0 [m]
8| & W < ¢ | 2 T
Silty Sandy Gravel
17 10YR 5/6 yellowish brown silty sandy GM 100% | Wet 0.0 Gravel is med to large
gravel, loose to soft, low to no plasticity, v )
poorly sorted, saturated 18 limestone, subangular
18—
: Sandv Gravel with Silt Gravel is large to small,
4 andy Gravel wi i .
18] 10YR 5/6 yellowish brown sandy gravel Gm Wet | 00 | subangular limestone
with silt, loose, saturated, poorly sorted and chert
-20
20+
Silty Gravel with Sand Gravel is large to small
21 10YR 5/6 yellowish brown silty gravel with GM 100% | Wet 0.0 limestone and chert,
sand, loose, saturated, poorly sorted to
moderately sorted 92 rounded to subangular
22
Clayey Shale D 0.0
23 10YR 7/1 light gray clayey shale, hard, Y : Bedrock
dry, well sorted
iRty -23.7
24—
251
26
]
27
28]
29
30-:
31
-
32
Drifled By: Geoprojects Internationat HydroGeoLogic, Inc. Hole Size: 6.25"
1155 kwy i
Drill Method: HSA o R ot roe 900 Total Depth Drilled: 23.7
Drilling Equipment: CME 75 (703) 478-5186 FAX (703) 471-4180 Sheet: 2 of 2
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Project No: AFC001-019CCA
Project: Focused Feasibility Study
Client: AFCEE

Location: Route 183

Borehole ID;: WHGLRWO017

Date: 8/17/99

Geologist: B Nielsen

SUBSURFACE PROFILE SAMPLE
- . § &1l e | E
= El Description = s 2 = = Remarks
a [ z = o -3 o
8| & 1L 2 € | = £
] Gravelly Silt o
" Tt T 7.5YR4/1 dk gray gravelly silt, dry, low ML 50% | Dry | 00
] | =~ plasticity, poorly sorted )
2 2
N L~
1 | Sitty Clay 0
34 7.5YR 413 brown silty clay, moderate CL 10% | Dry | 00
. I~ plasticity, stiff, dry, moderately sorted
4] i A
Sandy Siit
5 7.5YR 6/4 It brown sandy silt w/gravel, low ML 50% | Dry 0.0 Gravel is <5%, calcareous
R plasticity, firm to loose, dry, moderately . .
: poor sorting 5 nodules, medium sized
63 -
] A
Wi Silt with Gravel
Tj g 7.5YR 6/4 It brown silt wigravel, low ML 60% | Dry 0.0 Gravel is <5%, calcareous
& plasticity, firm to loose, dry, moderately . .
i L~ sorted g nodules, medium sized
3 - -
M
L~
] @ Gravelly Silt s0% | b 00 e
Ot et T 7.5YR librown gravely sit, low plasticity, ML Y - Gravel is 5-10%, limestone,
. l"’l loose, dry, poorly sorted 0 rounded, large
m g -
10— !
] L&
e =
115 Gravelly Siit ML 100% | Dry 0.0
_—1; Same as above
12 1 12
T Sandy G i Sitt Increase in gravel, 10-15%,
=+ andy Gravelly Si o . -
13—_i 7.5YR 6/4 It brown sandy gravelly silt, low ML 100% | Dry 0.0 limestone and chert, medium
I plasticity, loose, dry, poorly sorted to large
14 14
T Silty Sandy Gravel Mo
157 10YR 6/6 brownish yellow silty sandy GM 50% | ey | 0.0 | Gravelis >50%, limestone
I gravel, no plasticity, loose, moist to wet, ©
; poorly sorted % and chert, small to large
16— - Hit water at 16'
Driiled By: Geoprojects International HydrcGeoL.:)gir_-I Inc. Hole Size: 6.25"

Drill Method: HSA
Drilling Equipment. CME 75

11565 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

Total Depth Drilled: 25'

Sheet; 1 of 2
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Project No: AFC001-019CCA

Project: Focused Feasibility Study
Client: AFCEE

Location: Route 183

Borehole ID: WHGLRWO017

Date: 8/17/99

Geologist: B Nielsen

SUBSURFACE PROFILE SAMPLE
£ 2 3
= s Description '% = e g a Remarks
8| € & o S| 2| 2
a (77} w <« o = &
i Silty Sandy Gravel _
17 10YR 6/6 brownish yeflow silty sandy GM Wet | 00 | Smalltomedium gravel
] gravel, loose, saturated, peoorly sorted
18 18
] Silty Gravel with Sand
19+ 10YR 6/6 brownish yellow silty gravel GM Wet 0.0
w/sand, loose, saturated, poorly sorted
2 -20
Siity Sandy Gravel
21= 10YR 6/6 brownish yellow silty sandy GM 100% | Wet 0.0 Small to large gravel
gravel, loose, saturated, poorly sorted
22 -22
235 Silty Sandy Gravel GM 100% | Wet 0.0
- Silty sandy gravel, loose, saturated, poorly Increasing clay at 23.5 -
Sl sorted -24 .
P Bla [ Gravelly Clay 24' (stiff)
- Gravelly clay, stiff, moist, poorly sorted, GC 100% | Moist 0.0
®  moderate to high plasticity 25 .
26 Wl ® Bedrock at 25’
26%
27
28
29—:
30—:
317
32]

Drilled By: Geoprojects International
Drill Methad: HSA
Drilling Equipment: CME 75

HydroGeologic, Inc.
erndon Pkwy, Suite 900

Herndon, VA 20170

(703) 478-5186 FAX (703) 471-4180

1155

Hole Size: 6.25"
Total Depth Drilled: 25

Sheet: 2 of 2




RO Project No: AFC001-019CCA Borehole ID: WHGLRW018
]
= )

Project: Focused Feasibility Study
Date: 6/21/99

eo I@c Client: AFCEE .
Geologist: B Nielsen
Location: -
SUBSURFACE PROFILE SAMPLE
3 ot § 5| e | E
£ 2 Description = s > E a Remarks
g & g B g | 8 | @
] 1) w =4 (4 = o
] [~
o o :
1+ Grassy topsoil and some
il |~ ) .
, 1 root material
B Silty Clay
- L~
14T | 25YR 2.5/4 dk reddish brown silty clay, cL 60% | Damp | 0.0
3] high plasticity, stiff, well sorted
. |~
el
ER =
T 5
ias
Jel =
L
6 ] * ‘
4 (
7] I R - Gravel is medium, large,
] ravelly Clay o o
] | 7.5YR 6/8 reddish yeflow gravelly clay, CL 50% | Bamp 0.0  and cobble size;
gl ' stiff, moderate plasticity, poorly sorted predominantly limestone
o] }
107} -10
11
122 G el Gravel is medium, large,
] ravelly Clay .
. 7.5YR 5/8 strong brown gravelly clay, stiff, CL 50% [ Damp | 00 | and cobble size;
135 maoderate plasticity, v poorly sorted predominantly limestone
14{
15 718
16j
Drilled By: Enviranmental Drillers HydroGeoLogic, Inc. Hole Size: 8.25"
_ 1155 Herndon Pkwy, Suite 900
Drill Method: HSA Herndon, VI\(nZ’M 70 Total Depth Drilled: 28
Drilling Equipment: CME 75 (703) 478-5186 FAX (703) 471 '41_80 Sheet: 1 of 2
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Project No: AFC0O01-019CCA

Project: Focused Feasibility Study

Borehole ID: WHGLRWO018

Date: 6/21/99

eO IG]( Client: AFCEE
Geologist: B Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
_ = 2 | o 3
| B Description = = £ 5 & Remarks
5| € 2 5§12 | e
] 7 i < 1 = [
174
j Silty Gravel with Clay o
18 10YR 5/6 yellowish brown silty gravel with GC 50% V@;‘ 0.0 | At 18 saturated gravel is
1 clay, low to moderate plasticity, v poorly i
I sorted medium, large, and cobble
-
19_1' size; limestone and chert
]
o -
20 @ = ' 2
21
22 Sandy Silty G ; Gravel is small/medium
andy Sity Grave .
10YR 5/6 yellowish brown sandy silty GM Wet 0.0 limestone and chert w/
23 gravel, loose, saturated, poorly sorted some large cobbles
24
: -25 .
5.4 Less silt than above w/
o more sand
26j h Sandy Silty Gravel Gravel is small/medium
10YR 5/6 yellowish brown sandy silty GM Wet 0.0 limestene and chert
d d
275 ?r:aa:ealbloo\?:e, peorly sorted, more san AL27 deep orangefred
i At 28' v hard shaley clay
28{* ...... '28
290
ad
30
31
!
324

Drilled By: Environmental Drillers
Drill Method: HSA
Drilling Equipment. CME 75

HydroGeolLogic, Inc.

1155 Herndon Pkwy, Suite 900

Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

Hole Size: 8.25"
Total Depth Drilled; 28’
Sheet: 2 of 2
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Project No: AFC001-019CCA

Project: Focused Feasibility Study

Borehole ID: WHGLRW0O19

Date: 6/18/99

Client: AFCEE
Geologist: B Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
£ 3 Description = s g 3 8 " Bgmarks
& 5 kA & g | B = o
o (75} L < 14 = o
L _
15 Grassy topsoil and some
Z/// root material and trace
2 Sifty Ch of gravel (calcareous
] |~ 2 ay
ﬁ,J 10YR 3/2 v dk brown silty cay, high cL 85% |Damp | 00 | nodules)
3 plasticity, stiff, damp, well sorted
] |
L/L‘f
44
. L~
ey
2 -
5 5
2 L1
=1
sy
3| b
4t
= Sitty Clay
1 L7 7.5YR 6/8 reddish yeilow silty clay, high to CL 90% | Damp 0.0
t moderate plasticity, stiff, damp, well to ) ]
84 moderately sorted Increasing silt widepth
T
9
g |~
I
103 10
] &
114
123 Clayey Gravel
2 7.5YR 5/8 strong brown clayey gravel, Moist
. loose, v moist, v I;oorly sorted Gc 60% Damp 0.0
13 COAT12 2' 10YR 7/2 1t gray Sllty gravel, Large cobbles at 13'
] loose, damp, poorly sorted
14
15 15
16——§ Wet to saturated at 15'
Drilled By: Environmeatal Drillers HydroGeologic, Inc. Hole Size: 8.25"

, ' 1155 Herndon Pkwy, Suite 900
Drill Method: HSA Herndon, VA 20170

Drilling Equipment: CME 75

(703) 478-5186 FAX (703) 471-4180

Total Depth Drilled: 24’
Sheet: 1 of 2
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(e

Project No: AFC001-019CCA Borehole ID: WHGLRW019

Project: Focused Feasibility Study

Date: 6/18/99

Client: AFCEE
Geologist: B Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
_ o 5 g | e €
= i Description = = Z El & Remarks
5| £ s B |8 8¢
a| & W < Z | = g
17
2 Gravelly Sand with Siit
] 7.5YR 6/8 reddish yellow gravelly sand Moist
18 wisilt, moist, Iopriasticity, poorly sorted GM 60% Wi sl 0.0 Grave! is predominantly
—4 Around 16' 7.5YR 6/8 reddish yeltow silty e .
T sandy gravel, loose, saturated, v poorly large to cobble size
192 sorted
.
~ e -20
ZOT
4
J
215
i | Silty G 1
- ilty Grave . .
22 Silty gravel, loose, saturated, some sand, wet 0.0 | Gravelis medium to large
. poorly sorted GM composed of [mestone,
235 chert, and fossil material
i
248 -24 Bedrock at 24' (limestone)
1
25
26
27
28
29
30-
31
32.]

Drilled By: Environmental Drillers
Drill Method: HSA

Drilling Equipment: CME 75

HydroGeologic, Inc.
1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

Hole Size: 8.25"
Total Depth Drilled: 24'

Sheet: 2 of 2
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v -
L.
Project No: AFC001-G19CCA Borehole ID: WHGLTA020
" Project: Focused Feasibility Study
- ¢ ) Y Date: 6/16/99
eo IG,C Client: AFCEE
Geologist: B Nielsen

Location:
SUBSURFACE PROFILE SAMPLE
- - 5 g | e E 1
£ é Description .E = g 2 g Remarks
2 o a]
8 & i 2 ¢ | 2 | &
1 E Grassy topsoil
2 E Clay
b 10YR 3/1 v dk gray clay witrace of cL 50% | Damp| 0.0
1 calcareous nodules, high plasticity. stiff,
34 damp, well sorted
=
] -5

Gravelly Sandy Clay with Silt
10YR 5/6 yellowish brown gravelly sandy CL Muoist 0.0
clay wisilt, moderate to high plasticity, stiff,
moist, v poorly sorted

N A R

increased gravel from 9-9.5'

;: -10
103
14
12 Clayey Gravel with Sand and Sitt Moi
= 10YR 5/4 yellowish brown clayey gravel GC V\?'stt 0.0
= wisand and silt, moderate to low plasticity, ¢
13—_§ - firm, v poorly sorted
1459 Saturation at 14'

157 -15
Tef e Silty Gravel
% L~ 10YR 5/4 yellowish brown silty gravel, 5 GM wet | 0.0
16 ]_ - Isooorf:d saturated, moderately to poorly - Hit bedrock at 16"
Drilled By: Environmental Drillers HydroGecl.ogic, Inc. Hole Size: 8.257
1155 Herndon Pk Suite 900
Drifl Method: HSA Herndon, VA 20170 Total Depth Drilled: 16"

(703) 478-5186 FAX (703) 471-4180

Drilling Equipment: CME 75 Sheet: 1 of 1
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€0

HORO

I INC.

Client: AFCEE

Location:

Project No: AFC001-019CCA

Project: Focused Feasibility Study

Borehole ID: WHGLTA021

Date: 6/16/99

Geologist: B Nielsen

SUBSURFACE PROFILE SAMPLE
- s = o E
5 g Description = = g ;51 g Remarks
o [ 3 [ 5] 2 o
8| & i 2 ¢ | 2| &
N |
1171 _
1 Grassy topsoil
| |~
;//J Silty Clay
2 —_{ 7.5YR 4/6 strong brown silty clay witrace Some calcareous nodules
:E/// g;%r;vel, high plasticity, stiff, well sorted, cL 80% | Damp 0.0
a0 Bottom ft 7.5YR 5/6 strong brown silty cla
7 - wicalcareous deposits, mod plasticity, stiff,
1T well sorted
4
3 /—I/ Increase in silt
ey -5
5 J' <
Tl
6—_,{ i Gravel is mainly calcareous
d L~ nodules (small to med)
7l! Gravelly CI site Trace of root material
= ' Gravelly Clayey Si
- 7.5YR 5/6 strong brown gravelly clayey ML 80% | Damp 0.0
g’ silt, moderate plasticity, stiff, poorly sorted
. r
ey le
3 | -
10 J‘ 10
] |
115
_i
12 ] Gravelly Clayey Silt
3 7.5YR 5/6 strong brown gravelly clayey
3 silt, moderate plasticity, stiff, poorly sorted; ML 80% | Damp 0.0
- from 13-15' 10YR 6/8 yellowish brown
1sj clayey silt w/some gravel, mod to high
plasticity, stiff, mod sorted
14
-15

Some calcareous nodules

Drilled By: Environmental Drillers
Drilt Method: HSA
Drilling Equipment: CME 75

1155

HydroGeoLogic, Inc.
erndon Pkwy, Suite 900

Herndon, VA 20170

(703) 478-5186 FAX (703) 4714180

Hole Size: 8.25"
Total Depth Drilled: 21
Sheet: 1 of 2
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IR AT

Project No: AFC001:019CCA
‘ = A Project: Focused Feasibility Study
eo l@c Client: AFCEE

Borehole ID: WHGLTA021

Date: 6/16/99

Geologist: B Nielsen

Location:
SUBSURFACE PROFILE SAMPLE
3 - § e | §
- g Description E= = > 3 & Remarks
=3 E > [ 8 17 a
o > o (7] @ o =
o ) | < o = o
g
] |
172 |
7
= |
] .
18— | Clayey Siit ML Dam 0.0
a‘/ :]:| Clayey silt w/isome gravel, same as above Pl
|
]
19— |
o=
o i R
0= = Clayey Sik ?
| Clayey Sift
j;ﬁp 10YR 6/6 yellowish brown dlayey sitt, o1 ML Damp | 0.0
21~ moderate plasticity, stiff, well sorted, damp ) Bedrock at 21
1 Groundwater not
22—: encountered
23]
24]
251
26
27
28{
295
30
31
320
Drilled By: Environmental Drillers HydroGeoLogic, inc. Hole Size:; 8.25"
) ' 1155 Herndon Pkwy, Suite 900 .
Drill Method: HSA Herndon, VA 20170 Total Depth Drilled; 21

Drilling Equipment: CME 75

(703) 478-5186 FAX (703) 471-4180

Sheet: 2 of 2




Project No: AFC001-019CCA Borehole ID: WHGLTAQ22
n Project: Focused Feasibility Study
hd ' Date: 6/17/99
A eo IG;C Client: AFCEE
Geologist: B Nielsen

Location:
SUBSURFACE PROFILE SAMPLE
— . 5 g | e E
£ ‘E Description § E 2z % = Remarks
=% 13 ot [a)
8| & m 2 £ | 2 o
1 : Grassy topsoil
27 Gravelly CI f Sand Gravel is chert, limestone,
u ravelly Clay with San .
- 2.5YR 4/8 red gravelly clay wisand, high cL 0% | Damp | 00 | quartz (small to med)
3 plasticity, stiff, damp, poorly sorted
=
it >
65
! : Gravelly Sandy Cl
= ravelly Sandy Liay .
E 2.5YR 4/8 red ?raveily sandy clay, mod to CL 25% | Moist | 0.0
g high plasticity, firm, moist, poorly sorted
5 : Grave! in shoe med size
= fimestone
104 10
11
124 Sand
7 an
10YR 7/6 yellow sand, dry, fine to SW Dry 0.0
13 medium, v well sorted
14
15 -15
164ttt
Drilled By: Enviranmental Drillers HydroGeoLogic, Inc. Hole Size: 8.25"
. 1155 Herndon Pkwy, Suite 900 .
Drill Method: HSA Herndon, VA 20170 Total Depth Drilled; 32
Drilling Equipment: CME 75 (703) 478-5186 FAX (703) 471-4180 Sheet: 1 of 2
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Project No: AFC001-019CCA
= Project: Focused Feasibility Study
'
eo IGNC Client: AFCEE

Borehole ID: WHGLTA022

Date: 6/17/99

Geologist: B Nielsen

Location:
SUBSURFACE PROFILE SAMPLE
~ - 5 g | ¢ B
£ 2 Description = = 2 % a Remarks
g & & 7 § | © =)
O 1) i =4 (4 = [
1?:I Some clay inclusions at 17’
1 Sand
18- 10YR 7/6 yellow sand, loose, dry, fine to SW Dry | 00
. medium, well sorted
19 Trace of smal gravel 19-20'
=t 20
20
213
Gravelly Sand Gravelis med to large
Gravelly sand grading into sandy gravel, ,
loose, wet to saturated; 23.5-25' 10YR 7/4 SP 50% | Wet | 00 | Saturated at22
v pale brown sand, med to coarse, loose, Thin gravelly clay layer
saturated, trace of gravel
separates lower sand zone
-25
Gravel is med to large chert,
limestone, and quartz
Gravel with Sand and Silt
10YR 7/4 v pale brown gravel, loose, GP Wet 0.0
saturated, some sand and silt; gravel is up
to 3" in diameter
-0 Gravelly clay in shoe
Gravel with Sand o
7.5YR 7/6 reddish yellow gravel w/sand, GP Wet 0.0 Gravel is med to large and
Saturated' loose up to 3" in diameter
32 Bedrock at 32'
Drilled By: Environmental Drillers I;I!droGeoLogic, inc. Hole Size: 8.25"
1155 Herndon Pkwy, Suite 900 )
Dritl Method: HSA Herndgn, VAW¥01 70 Total Depth Drilled: 32'
Drilling Equipment: CME 75 (703) 478-5186 FAX (703) 471-4180 Sheet: 2 of 2
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Project No: AFC001-019CCA

Project: Focused Feasibility Study

Borehole ID: WHGLTA023

Date: 6/17/99

Client: AFCEE
Geologist: B Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
- . 5 g | e £
= 8 Description = = g E] = Remarks
& | & & & $ 15 | o
a] %) w < (4 = o
L
1 m Grassy topsoil
1]
2 2 Sitty Clay Increased calcareous
1 |41 7.5YR 3/4 dk brown silty clay witrace of cL 90% | EMP | 0.0 | deposits (nodules)
it gravel, mod to high plasticity, stiff, iy
3 maderately sorted, damp to dry
. L
317
47
. b1
1 1
By -
5-r—1 5
61 Calcareous nodules present
3 to &
= Clayey Silt with Sand
N 7.5YR 5/6 strong brown clayey silt wisand, ML 85% , Damp 0.0
u moderate to low plasticity, firm to stiff, . . .
8 damp, moderately sorted Decrease in clay, increase in
h silt and sand from 8-10
g
107 10
114 Sand is fine grained
I
12 ﬂ ‘ Gravelly Silty Sand
7.5YR 6/8 reddish yellow gravelly silty
i sand, loase, damp, v poorly sorted SpP 80% | Damp 0.0
iy Froem 14-15' 10YR 6/4 It yellowish brown
13‘j" clayey sand wi/gravel, firm, low plasticity,
= damp, poorly sorted
144: Large limestone cobbles at
+: 14-15'
g -
16> 19 Sand at botiom of sample
Ef in shoe
16—1{;. Saturation at approx. 16-18'
Drilled By: Environmental Drillers HydroGeoLogic, Inc. Hele Size: 8.25"
1165 Herndon Pkwy, Suite 900 .
Drill Method: HSA Herndon, VA 20170 Total Depth Drilled: 29'
Driling Equipment: CME 75 (703) 478-5186 FAX (703) 4714180 Sheet: 1 of 2
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Project No: AFC001-019CC.
A Project: Focused Feasibility Study

Boreho.'e"‘ ID: WHGLTA023

| Coa
u Date: 6/17/99
eo | INC. Client: AFCEE
Geologist: B Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
- 5 = o E
5 é Description § = g % a Remarks
[=% O . o
8 & o 2 ¢ | 2 T
About 35% gravel
Gravelly Sand Sand is coarse to medium
10YR 7/4 v pale brown gravelly sand, Sw 20% | Wet 0.0 grained and gravel is
loose, wet to saturated, v poorly sorted, X
medium to coarse med to large limestone
and chert
-20
No Recovery 0% NA NA
Rock lodged in barrel or loose sand
-25
Gravelly Sand
Gravelly sand, loose, saturated, poorly GP Wet 0.0
sorted Sand is fine grained
294 ::: % 29 Bedrock at 29’
30—:
31
320
Drilled By: Envircnmental Drillers HydroGeoLogic, Inc. Hole Size: 8.25"

1155 Herndon Pkwy, Suite 900

Drill Method: HSA
Driling Equipment: CME 75

Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

Total Depth Drilled; 29

Sheet: 2 of 2
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Project No: AFC001-019CCA

&

Project: Focused Feasibility Study

Borehole ID: WHGLTA024

Date: 6/16/99

Client: AFCEE
Geologist: B Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
- 5 > | e £
- Description = = 4 5 8 Remarks
£ 1] [ - ~—
S o % S | 3 =y
o w < v = T
- |
1 - Grassy topsoil and gravel
] from 0-1'
= Gravelly Ci
4 ravelly Clay
] | 10YR 4/2 dk grayish brown gravelly clay, CL 25% | Damp | 0.0
3] ' high plasticity, stiff, poorly sorted, damp
3 !
47 ‘
5.1 N
6
7 —: Gravelly Clay
] 10YR 4/2 dk grayish brown gravelly clay, CL 50% | Darmp 0.0
1 high plasticity, stiff, poorly sorted, damp
8‘; From 9-10" weathered limestone gravel
g{ Thin wet/saturated zone at

] 94-97

. -10
104 Bedrock at 10’

i Groundwater not
11 encountered
12
13
14}

15
16
Drilled By: Environmental Drillers HydroGeologic, Inc. Hole Size: 8.25"

Drill Method: HSA
Drilting Equipment: CME 75

1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 471-4180

Total Depth Drilled: 10'
Sheet: 1 of 1
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Project No: AFCO01-0019CCA

Project: Focused Feasibility Study

Borehole I1D: WHGLTA025

Date: 06/21/99

eo I INC. Client: AFCEE
Geologist: B Nielsen
Location:
SUBSURFACE PROFILE SAMPLE
= - 5 g | @ E
£ 2 Description ] = 2 % = Remarks
§| & 8 &5 § |5 | @
[s] w w 4 :3 = o
1 Grass topsoil
2{ S"fy Clay with Gravel ’ Gravel is small calcareous
] 7.5YR 5/6 strang brown silty clay w/some CL Damp | 0.0 nodules
J gravel, moderate plasticity, firm,
3 moderately sorted
43
a
5= 5
3
65
1
4‘1
7 Siity Clayey Gravel
N > 10YR 6/6 brownish yellow silty clayey CL Damp 0.0 Gravel is med, large, and
3 ! gravel, moderately plastic, some sand, v .
8 poorly sorted, damp cobble sized
j
9]
i
104 -10
_i
]
11—_i
WErig
j I g'i[’ty Cllayey Gra\lre.' . CL Damp; 0.0 Gravel is med, large, and
13j “'J‘-I iity clayey gravel same as above cobble sized
. 1%
14—}: /"-f
L
R
15 2 15
uj :
Drilled By: Environmental Drillers HydroGeolLogic, Inc. Hole Size: 8.25"

Drill Method: HSA
Crilling Equipment; CME 75

1155 Herndon Pkwy, Suite 900
Herndon, VA 20170
(703) 478-5186 FAX (703) 4714180

Total Depth Drilled: 20.8'

Sheet: 1 of 2
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Project: Focused Feasibility Study

Project No: AFC001-0019CCA Borehole ID: WHGLTA025

Date: 06/21/99

l@c Client: AFCEE
Geologist: B Niglsen
Location:
SUBSURFACE PROFILE SAMPLE
— g > | o €
<] 3 Description = s 4 3 8 Remarks
5| E 3 5 8§ | 2 | o
a 7] 7] < 4 = o
Sandy Silt with Clay
10YR 6/4 It yellowish brown sandy silt Moist 0.0
wiclay and some gravel, moderate ML Wet - Saturated/wet at 18'
plasticity, firm, moist to saturated
Gravel at 19-20', medium sized
Bedrock at 20.4'
-20.8 '
:
224
23—:
24
25-5
26
27
28{
29—:
30
31
321
Drilled By: Environmental Drillers HydroGeoLogic, Inc. Hole Size: 8.25"
1155 Herndon Pkwy, Suite 900 .
Drili Method: HSA Herndon, VA 20170 Total Depth Drilled: 20.8'
Driing Equipment: CME 75 (703) 478-5186 FAX (703) 471-4180 Sheet: 2 of 2




APPENDIX C.2

1999 SOUTHERN LOBE TCE PLUME DELINEATION
WELL CONSTRUCTION AND ABANDONMENT FORMS

524 201



lJ:-lvD- RO  WELL CONSTRUCTION DETAILS AND
edlogic: ABANDONMENT FORM

FIELD REPRESENTATIVE: _QLJQ&A&«_ TYPE OF FILTER PACK: _Fher 5/ /D uar iz Samd

GRADIATION: ___ 28/90

-
DRILLING CONTRACTOR: 2=/ Z AMOUNT OF FILTER PACK USED: _//zgs
DRILLING TECHNIQUE: __A//SA4 TYPE OF BENTONITE: e bold ('défpz—l
AUGER SIZE AND TYPE: __ /B .ete A AMOUNT BENTONITE USED: .Z0u

Lrts P2 T e
BOREHOLE IDENTIFICATION: PE OF CEMENT: /m%m!
BOREHOLE DIAMETER: ___#9 s & AMOUNT CEMENT USED:

WELL IDENTIFICATION: _ 0/ A/6 o Pe/E/S  GROUT MATERIALS USED: _ 7 resvr/e

WELL CONSTRUCTION START DATE: g
WELL CONSTRUCTION COMPLETE DATE: DIMENSIONS OF SECURITY CASING: __& ,'-1“&

SCREEN MATERIAL: &8/ "stot. Shadile #OPC  TYPE OF WELL CAP: Ldng [ paor dube
SCREEN DIAMETER: __ </ Jazlz __TYPE OF END CAP: __Zracded Oire

STRATUM-SCREENED INTERVAL (FT): /3.5-23. S

CASING MATERIAL: ﬂ:@/d&/vc
CASING DIAMETER: __ Ml

COMMENTS:

SPEC!AL CONDITIONS WELL CARI\LT_ SECURITY CASING
describe and draw -
( ) CASING LENGTH ABOVE GROUND SL‘RFACEf_UL"_

Z m/bmsmo.v OF CONCRETEPAD_Z.K 2 _

CGROUND SURFACE (REFERENCE POINT)

LEGEND

D GROLT

- BENTONITE SEAL

FILTER PACK

Vo) .
—==i————DEPTH TO TOP OF BENTONITE SEAL.D'_&—

—=ai—— DEPTH TO TOP OF FILTER PACLLﬁ_‘_L__

ol b
Tl O e O DEPTHTOTOP OF Screen_/ 3 S
_ SCREEN 0 O
LENGTH — | [T
2L Mo
% H— END CAP
SAND CELLAR —_— s e s dEPTHTO BASE oF weL_ 27T
ENGTH ? .
I T ———— poreHoie DEFTH_ ALY D

NOT 7O SCALE

INSTALLED BY: :gfl ,%f é’”/g et INSTALLATION OBSERVED BY: Mé@_

DISCREPANCIES:

AFCEEFORM WAAL
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YDRO  WELL CONSTRUCTION DETAILS AND
( ieolpgl'i@ ABANDONMENT FORM

FIELD REPRESENTATIVE: Tﬁmwfa/ ea TYPE OF FILTER PACK: _ St/rca Sau &
A —_ / GRADIATION: __ A0/ 7D
DRILLING CONTRACTOR: ooyt Fs +72/-  AMOUNT OF FILTER PACK USED: _£/ g 5

DRILLING TECHNIQUE: 7/ 54 TYPE OF BENTONITE: Mﬁ.ﬁm@éﬁﬁ)ﬂs
AUGER SIZE AND TYPE:

il AMOUNT BENTONITE USED:

BOREHOLE lDENTlFlCATI%: LOHS A TYPE OF CEMENT: ___(verp:

BOREHOLE DIAMETER: "2 AMOUNT CEMENT USED:
WELL IDENTIFICATION: ZoA e R e GROUT MATERIALS USED: _ 7w e,

WELL CONSTRUCTION START DATE: btk
WELL CONSTRUCTION COMPLETE DATE:! 7 DIMENSIONS OF SECURITY CASING: _ /22qch oa.n.

SCREEN MATERIAL: £20/ ”5/9;1 s;fé/e Y0 A/ TYPE OF WELL CAP: e%ypﬁ_,ééé

SCREEN DIAMETER: __ ¥~ TYPE OF END CAP: __ jhnsadod pVC
STRATUM-SCREENED INTERVAL (FT): Al.5- 2.5

COMMENTS:
CASING MATERIAL: ﬁzftefc/u/e DAY Rser
CASING DIAMETER: __ <%
1
SPECIAL CONDITIONS WELL CA |[~——— SECURITY CASING
{describe and draw) — . . [ seges -
e CASING LENGTH ABOVE GROUND SURFACE d

W Womsmrm OF CONCRETEPAD L L e

GROUND SURFACE (REFERENCE POINT)

LEGEND

[ ] orour

- BENTONITE SEAL

FILTER PACK

i

o] —==————[DEPTH TO TOP OF BENTONITE SEAL g 0

—~ett——— DEPTH To TOP OF FiLTER pACK__ L. &

')
- j—
— »|—--——perTHTOTOPOFSCREEN /. S
SCREEN 2 .
LENGTH — . .
I~

S kSl A S )

END CAP

. PO I
S Sl S o o )

RPN

SAND CELLAR —* L — | —==-——pEPTH TO BASE OF wer 2 F9
LENG
&.5 o T ————— BoREHOLE DEPTH_23. O

+
.
*
.

[ oo s pn e L L L S

NOT TO,SCALE
\ - A //-.5 2
INSTALLED BY: @ éﬂryé@éo: INSTALLATION OBSERVED BY: ,Mé /

DISCREPANCIES:

AFCEE FORM WAAQL
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N

-

YDRO  WELL CONSTRUCTION DETAILS AND
éjeg.l.égi@ ABANDONMENT FORM

FIELD REPRESENTATIVE: s ://U}z/-:axr TYPE OF FILTER PACK: M/‘Qﬁzﬁé{
~ : GRADIATION: __:4/22

DRILLING CONTRACTOR: 622 /0»-:9*-’:.1« 0 — AMOUNT OF FILTER PACK USED: /7’ 4%z ¢

DRILLING TECHNIQUE: _ 475 #~ TYPE OF BENTONITE: 44 Je £ i ae [’».o;a;’w,sé(é-)fr
AUGER SIZE AND TYPE: __/2" AMOUNT BENTONITE USED: __2 Beeg =
BOREHOLE IDENTIFICATION: Lo 44 (RBC/F  TYPEOF CEMENT: __Grew
BOREHOLE DIAMETER: _ 29 ¥ AMOUNT CEMENT USED:
WELL IDENTIFICATION: _cgffe o Leads) 2 GROUT MATERIALS USED: _77essz
WELL CONSTRUCTION START DATE: _£2 v 7/ v
WELL CONSTRUCTION COMPLETE DATE: %7 DIMENSIONS OF SECURITY CASING: _ /e cliam
SCREEN MATERIAL: £/ 2/;2 £ 4‘45:]0% Y2 Fl& TYPE OF WELL CAP: witda bl
SCREEN DIAMETER: _ &/, ¢ _ TYPE OF END CAP: _2hieuded 2Lt
STRATUM-SCREENED INTERVAL (FT): /2. 7 J2.F
_ COMMENTS:
CASING MATERIAL: Sgl;gc’a/€ HPEC AN
CASING DIAMETER: _4-&”
| L
SPECIAL CONDITIONS WELL CA ®——— SECURITY CASING
(describe and draw) P\n. .
T CASING LENGTH AROVE GROUND SURFACE

W/- WDIMEN‘“ON OF CONCRETEPAD e

GROUND SURFACE (REFERENCE POINT)

LEGEND

D GROUT

- BENTONITE SEAL

FILTER PACK

ol —~=S————DEPTH TO TOP OF BENTONITE SEALM_

——etf——— DEPTHTOTOP OF FILTER PACK_Y. 2. U

et pepTHTO TOP OF screen__ 2.3 4

W oOOoooOO

“

SCREEN .
LENGTH ———a] ot "

- ... ..

LE7 o .

- END CAP
o y
SAT:EP?GE.}.:{.AR pdl LA a3 DEPTHTOQ BASE QF \\'ELI_;.IL——
O = T~ porenoLe peFTH_AS = F T
NOT TO SCALE

1_"\
INSTALLED BY: /&y‘f/»/ Lot (/f/r?_") INSTALLATION OBSERVED BY:

DISCREPANCIES:

AFCEE FORM WAA.0



tally 1 2 G 5
v RO WELL CONSTRUCTION DETAILS AND
AOTiG- ABANDONMENT FORM |
FIELD REPRESENTATIVE: BracAlle oo TYPE OF FILTER PACK: _ /4= r & :‘/{/ R ter S
. GRADIATION: __ & /%0

DRILLING CONTRACTOR: = &L AMOUNT OF FILTER PACK USED: _/2 am<
DRILLING TECHNIQUE: __ =/c, 4 TYPE OF BENTONITE: __Airr Sed=" (¢ i’
AUGER SIZE AND TYPE, __/8 ~ <& AMOUNT BENTONITE USE

BOREHOLE IDENTIFICATION: &) /G L 2 /O/E ~ TYPE OF CEMENT: ﬂgn%—{’

BOREHOLE DIAMETER; __ /0" AMOUNT CEMENT USED: .

WELL IDENTIFICATION: _tee, il i 2s/@/ P GROUT MATERIALS USED: ___sq/ ¥y
WELL CONSTRUCTION START DATE: _§/2+/97 , -
WELL CONSTRUCTION COMPLETE DATE: % DIMENSIONS OF SECURITY CASING: _% . &
SCREEN MATERIAL: 0. 2/" St Seéiwc'dbe ¥V TYPE OF WELL CAP: _Lezic -5 /

SCREEN DIAMETER: __ 4 /1c b TYPE OF END CAP: __j Ar=z a
STRATUM-SCREENED INTERVAL (FT): /&. < - 22 &

L ' COMMENTS:
CASING MATERIAL: _Sebrelle $0 AL
CASING DIAMETER: __ ¥ iy
1
SPECIAL CONDITIONS WELL CA [~ —— SECURITY CASING
(describe and draw) P\h._ N
il CASING LENGTH ABOVE GROUND SURFACE.

GROUND SURFACE (REFERENCE POINT)

N

M WD(MEN’FION OF CONCRETEPAD e

Az LEGEND

- D GROUT
- BENTONITE SEAL

FILTER PACK

2.2
—=——DEPTHTOTOP OF BENTONITESEAL 2= —

EX
-t DEPTH TO TOP OF FILTER PACLW’—‘J

H SRR e

T e s 4

.
S A S A A
- '-:o:
- '. -

—— DEPTHTOTOP OF SCREEN_ oo &

SCREEN
LENGTH ———tf

Ve
-

M
A

END CAP

— DEPTHTO BASE OF \\'Eu._z.'a_L
T ———— BOREHOLE CEPFTH— 2 &

L
.

—
SAND CELLAR --"'"[

LENgTy
/ ‘ NOTTOSCALE .
INSTALLED BY: éj/f o //éy INSTALLATION OBSERVED BY: M/ "/’ fad >

DISCREPANCIES:

*ale

AFCEE FORM WAALD
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RO WELL CONSTRUCTION DETAILS AND YOS i
( E ]Gm ABANDONMENT FORM

FIELD REPRESENTATIVE: f<rac//A@is 2o TYPE OF FILTER PACK: i ler 81 SB it Smed

GRADIATION: S g

DRILLING CONTRACTOR: _ 2= .2 AMOUNT OF FILTER PACK USED: _/ X Jm: =
DRILLING TECHNIQUE: __#/ A TYPE OF BENTONITE: __ {Pure w'« e .ﬁ p..)
AUGER SIZE AND TYPE: __/@ "~ A( 2% ) AMOUNT BENTONITE USED: _/ e,

BOREHOLE IDENTIFICATION: £/A/G¢ #4068/ TYPE OF CEMENT: __ARrddind

BOREHOLE DIAMETER: __ /8 Mcé AMOUNT CEMENT USED: ‘

WELL IDENTIFICATION: Lo Ll P2 Dr S GROUT MATERIALS USED: ___ /- Mawemm. V)

WELL CONSTRUCTION START DATE: _&//8/9%
WELL CONSTRUCTION COMPLETE DATE: A DIMENSIONS OF SECURITY CASING: _ £ J la¢*

i

SCREEN MATERIAL: .29/ 5.5~ m»é’ “®©AY( TYPE OF WELL CAP: _ Loiw’sy rexpon Y
SCREEN DIAMETER: __ % acé ___ TYPEOFENDCAP: _J A, cvcnc Sy
STRATUM-SCREENED INTERVAL (FT): _&-.3

CASING MATERIAL: Sebollilto 4D Ow
CASING DIAMETER: & S e A

COMMENTS:

r
SPECIAL CONDITIONS WELLC A SECURITY CASING
(describe and draw) CASING LENGTH ABOVE GROUND sunmcs_i_/"'i"_

=
M WDNEMION OF CONCRETE PAD_ﬂ_

GROUND SURFACE (REFERENCE POINT)

: LEGEND

(] orour
“ . BENTONITE SEAL

FILTER PACK

] e DEPTHTO TOP OF BENTONTE SEAL_T e &

—t——— DEPTH TO TOP OF FILTER PACK__ @ - &

— || ~=——ogerHT0ToPOFSCREEN__ B - &
SCREEN
LENGTH —amt LR
2 Jot i
R — END CAP
e — B T DEPTHTO BASEOF WELL 232 S
i
0. 5 T ——sorenoLEDEPTH L7
_ NOTTOSCALE
{ P - s -
INSTALLED BY: £/ [//i’ 2 "‘é)” - INSTALLATION OBSERVED BY: _/arz? A 2 .-

DISCREPANCIES:

AFCEE FORM WAAD



524 2G7
"DR(O  WELL CONSTRUCTION DETAILS AND
o ( ieoLOgl'Eic-c ABANDONMENT FORM

Py ——
FIELD REPRESENTATIVE: Mﬁl&_‘_’_ TYPE OF FILTER PACK: __ 71/ oS0 // Tt osiial Qoo -t
— ,jj GRADIATION: __20/4¢)
DRILLING CONTRACTOR: ZAV /o1 ﬂmé (4, AMOUNT OF FILTER PACK USED: &, 5 Aas

DRILLING TECHNIQUE: 7!{ 5/4’ TYPE OF BENTONITE: _,_ﬂouam"é C&a)p;
AUGER SIZEANDTYPE: _£. 0 &D. ZA5 TV AMOUNTBENTONITE USED: _ / é'd’

BOREHOLE IDENTIFICATION: %J LA TYPE OF CEMENT: /el
BOREHOLE DIAMETER: : «2 AMOUNT CEMENT USED:
WELL IDENTIFICATION: _e /e o TA0D GROUT MATERIALS USED: __Aeuel s#ir

WELL CONSTRUCTION START DATE: é/76/5 3
WELL CONSTRUCTION COMPLETE DATE: 4/474/3? DIMENSIONS OF SECURITY CASING: & D

SCREEN MATERIAL: 0.8/ " sko L Shadsle 48 A/ CTYPE OF WELL CAP: _ Epasrledle cap
SCREEN DIAMETER; __ oL O e & — TYPE OF END CAP. _+¥1reade d Pirc
STRATUM-SCREENED INTERVAL (FT): 2 /5~

CASING MATERIAL: _Scheddfe YO Lvc
CASING DIAMETER: _oL. © M ch

COMMENTS: i

-
SPECIAL CONDITIONS WELL £ A SECURITY CASING
(describe and draw) CASING LENGTH ABOVE GROUND SURFACE. 205 & _

W/‘ & —a—DIMENTION OF CONCRETE PAD__3X 2

GROUND SURFACE (REFERENCE POINT)

LEGEND

D GROUT

- Bl cervonmeseac

:: % FILTER PACK

:‘:‘. E-‘.:
I —==@———DEPTH TO TOP OF BENTONITE SEAL -
B MR, crtoToP OF FILTER PACK_S o
ks ,
— || ~-——operrHToToPOFSCREEN_2: ©
SCREEN %) e %
LEN(?TH —ipp] .: :.:-
B 0 mimy 0% END CAP
SAND CELLAR =~ - | et DEPTH TO BASE OF \\'ELI—/ﬁ—

T —— BOREHOLE DEPTH__ ¥ &.0

LENGzi!

NOT TO SEALE
INSTALLED BY: gf‘/ly Mﬁy INSTALLATION OBSERVED BY: %ﬂ&/ﬂf 4 ém;f

DISCREPANCIES:

AFCEE FORM WAA.D
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AN
d—lYDRO WELL CONSTRUCTION DETAILS AND

ec')]_ogi@ ABANDONMENT FORM

FIELD REPRESENTATIVE: L)/'J c’[’r /elaes TYPE OF FILTER PACK EFlie 2V Zouet> sane
- GRADIATION; __= /%8

DRILLING CONTRACTOR: _£ {i AMOUNT OF FILTER PACK USED: __ % 0.

DRILLING TECHNIQUE: ___ #'s A& TYPE OF BENTONITE: __ben dop Lo & Loy (Pues uon'/l

AUGERSIZEANDTYPE: __ £, 2 incie DD AMOUNT BENTONITE USED: _/ B o

BOREHOLE IDENTIFICATION: &/ 6 47'4-51,1.1 TYPE OF CEMENT: ___/% r?’-/g_n

BOREHOLE DIAMETER: ___ £ -2 'ncs AMOUNT CEMENT USED:

WELL IDENTIFICATION: _str 44 : TAOI 3 GROUT MATERIALS USED: _ 7 resmn.e

WELL CONSTRUCTION START DATE: £ 7 . .

WELL CONSTRUCTION COMPLETE DATE: _j.{;zzz DIMENSIONS OF SECURITY CASING: _% .0

SCREEN MATERIAL:Z. &7 ‘sh4_Shaiinte 48 PY/C TYPE OF WELL CAP: wCidle

SCREEN DIAMETER: __ .0 ‘ncw TYPE OF END CAP: _ 74—
STRATUM-SCREENED INTERVAL(FT /2 -3

CASING MATERIAL: %¢ L?C'/V/f ﬁ/D e
CASING DIAMETER: __ . & s 1 ¢ 7

COMMENTS:

)y
SPECIAL CONDITIONS

WELLCA SECURITY CASING
describe and draw P\n
¢ ) CASING LENGTH ABOVE GROUND SURFACE-&—/ 4

W/_ Wmmﬁm@q OF CONCRETEPAD . 2¥

GROUND SURFACE (REFERENCE POINT)

LEGEND

- BENTONITE SEAL

. "‘ ‘. FILTER PACK

;3.0

0 PR

—=———DEPTH TO TOP OF BENTONITE SEAL
}$. O
s —————DEFTHTO TOPOF FILTER PACK_/ = =~

| —~———npePrHTOTOPOFSCREEN Ly S

.t i‘o‘-.- ke
*atu"e e oo

SCREEN
" LENGOTH it DO Fe's
72 o=
o i END CAP
SAND CELLAR — b et DEPTH TO BASE OF WELL— 2 = O
R ——— BOREHOLE DEPT H—-——B—:L——
. ' NOTTOSCALE
/? . L s A
INSTALLED BY: 25, /: '/;_L : _.,,,/;., INSTALLATION OBSERVED BY: ad /V 2 A -

DISCREPANCIES:

AFCEE FORM WAAQ



%

CE'WDRO WELL
edlogic-
FIELD REPRESENTATIVE: é’géﬁﬁ/w

DRILLING CONTRACTOR: 2= D%

I e

DRILLING TECHNIQUE: _# 54
AUGER SIZE ANDTYPE: _ £.0 &0

BOREHOLE IDENTIFICATION: &/ c TAOX-3
BOREHOLE DIAMETER: __£8.8&)

WELL IDENTIFICATION: _ & 046 « 774 3
WELL CONSTRUCTION START DATE: £/22/9 %
WELL CONSTRUCTION COMPLETE DATE:

SCREEN MATERIAL: (0-& 'Skt Schedide ¥O FE
SCREEN DIAMETER: ok lacly -
STRATUM-SCREENED INTERVAL (FT): _#-&. %

CASING MATERIAL: _Schediile #0 Puc

CONSTRUCTION DETAILS AND
ABANDONMENT FORM

TYPE OF FILTER PACK: F¥er SH | Buerds Suse £
GRADIATION: ___ 3&/+0

AMOUNT OF FILTER PACK USED: /Qé._z‘* $

TYPE OF BENTONITE: bo/2)
AMOUNT BENTONITE USED:

TYPE OF CEMENT: __foida et

AMOUNT CEMENT USED:

GROUT MATERIALS USED: __Agud sy

DIMENSIONS OF SECURITY CASING: &0

7&&25’ %/C

TYPE OF WELL CAP;
TYPE OF END CAP:

COMMENTS:

CASING DIAMETER: __ M i
Ly
SPECIAL CONDITIONS WELL CA
{describe and draw) \

SECQURITY CASING

CASING LENGTH ABOVE GROUND SURFACE_Z70 S

R/

ansmmr« OF CONCRETE PAD 3

GROUND SURFACE (REFERENCE POINT)

LEGEND

D GROUT

. BENTONITE SEAL

% FILTER PACK
5D
gl ~~="————DEPTH TO TOP OF BENTONITE SEAL 5
- ~—atfi-———— DEPTH TO TOP OF FILTER PACK. 7.0
— | ——— pePTHTOTOPOFSCREEN_E . S
SCREEN
LENGTH | .:.
27 X
L o END CAP
SAND CELLAR = oo — | DEPTH TO BASE OF WELL-SZ &
LENGTH
o 57 T porenoLE DEFTH_RAD

INSTALLED BY:A%’/ &-m;é

DISCREPANCIES:

NOT TO SCALE

INSTALLATION OBSERVED BY: AM&L__

AFCEE FORM WAALD
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d‘WDRO WELL CONSTRUCTION DETAILS AND

eol.le@ ABANDONMENT FORM
FIELD REPRESENTATIVE: A3 ra A/ 2 leg . TYPE OF FILTER PACK: S Aoy ') 5iasme s
' GRADIATION: __te /e
DRILLING CONTRACTOR: Z 0= AMOUNT OF FILTER PACK USED: & _%a- -
DRILLING TECHNIQUE: __ /5 A TYPE OF BENTONITE: _sd: < i#uce ge;/c/f )
AUGER SIZE ANDTYPE: ___ £. 0 ‘aew 20 AMOUNT BENTONITE USED: __/ bog ~
SOREHOLE IDENTIFICATION: el /6 L TAO> S~ TYPE OF CEMENT: _¢wkiiiy J
BOREHOLE DIAMETER: __2,0 e AMOUNT CEMENT USED: __ .
WELL IDENTIFICATION: __se/ /L (i~ ARG+ > GROUT MATERIALS USED: _#£ s oot 1l

WELL CONSTRUCTION START DATE: £4:/2% _ _ o -
WELL CONSTRUCTION COMPLETE DATE: /4,729 DIMENSIONS OF SECURITY CASING: _£_2

SCREEN MATERIAL: 0.0/ <0 Lechb 0 P TYPE OF WELL CAP: _ £ ocazepe'ry  increnas
SCREEN DIAMETER: __ . i & TYPE OF END CAP: __Phrmied /AL
STRATUM-SCREENED INTERVAL (FT): /€. 2 - .2 5

COMMENTS:

CASING MATERIAL: _Schecs /o 10 /¢
CASING DIAMETER: __< az v

r
SPECIAL CONDITIONS WELL CAR\. SECURITY CASING
(describe and draw) CASING LENGTH ABOVE GROUND suaface_ﬁi’.ﬁ'__

GROUND SURFACE (REFERENCE POINT)

LEGEND

D GROUT

- . BENTONITE SEAL

it i [ rurereack

S bR

~————DEPTH TO TOP OF BENTONITE SEAL &.

|
-;erk‘-é":éir'f'

,_.
et ———— DEPTH TO TOP OF FILTER PACK B o

s
Ve

——— DEPTHTO TOPOFSCREEN_ /&, S

.
T LTRY
P S A Ml e b St

SCREEN .

LENGTH—e—] [

2. wt

S ot o 0% END CAP
SAND CELLAR = Lo |7t ] g DEPTHTOBASEOFWELLZL @
LENGT )
g 5} T poreHoLE DEPTH. A 2. DT
NOT TO SCALE

7 Dy
INSTALLATION OBSERVED BY 7(.@\‘(/7; 4-.,

INSTALLED BY:

DISCREPANCIES:

AFCEE FORM WAA.0
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WELL DEVELOPMENT LOGS
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i— f h', \ !
WELL DEVELOPMENT RECORD  WELLPIEZOMETER 1D A6 208/ S
SHEET ___/ of E

PROJECT NAME: AMS forbcchy: DATE: 7/e7/49

JECT NO. : AFCEB/— fFcch

LOCATION: E¥5F b ey DATE INSTALLED:

4.0

CASING DIAMETER

TOTAL DEPTH (FTOC)_23 . /

AFCEEFORM WD.O

- METH F DEVE
O Swabbing 3 Bailing ﬂ'pumping O Describe _Swp€e ‘z/)wygowy/r M//oérﬁédﬂ@ﬂ Ve /2
Equipment decomtaminpted prior to development : m’ Yes Oro
Describe, caunoX, Finse, = s
{ENT NUMBERS; _
pHMeter 20680 EC Mewer 28 LB Turbidiry M:l:r&gLLS_ Th:rmomcterM
A VoL NEQORMATION:
Casing ID (inch) 1.6 1] 2.0 22 30 4.0 4.3 5.0 6.0 7.0 B.O
Unit Casing Volume (A) {galff0) 0.04 0.09 Q.16 0.2 037 0.65 0.75 1.0 1.5 2.0 2.6
PURGING INEFQRMATION: A
bieasured Well Depth (B) a—z? {/ f1. I A
Measured Water Lavel Depth (C} / ({ lf ¢ ft. l
Length of Static Water Colume (D) = f =
(8) © ELEVATION
H,0 (FTOC)
L.
Casing Water Volume (E) + X = gal
(&) (D} l Y
STATIC
Total Purge Volume = (galy - ELEVATION
| v MEAN
SEA
LEVEL
Volume ¥
Water Level Removed Temperature | Turbidity/ w%/‘- 9‘{'9
Date | Time (FTOC) (gal) pH | EC F or £) | Sand(ppm) | Commgents
347/9; P72 | 19.4 8 0 5;Zarl~,9 by~ o P g— very -5:‘/14,(-"—,?,0 Z/M/h)
r 4 v / L
o33lit.ss | 8 st of
o
pi2 /4. 57 8 Su[to'ﬂar%ﬂ%k 5“3‘%’-‘3)4"35 wc‘/swxaél’fmﬂw/‘f
73 /Y, 47 :@ W“lfﬁ wel il IE:’c/z)ce i 1(3 do /. OM!@V, v&fy';"‘/zé
#5514 50 21 ¢leacdn,
4
fory |t4.50 /e 0 radsed pwwpzv /8.7 /
035 | pte WA @{9’.9 403|820 |a0.26 | 1000t | 1.17)3084 very 5*//;/ %off’ﬁfé
p1S} A (200 61018181 20.82 000+ |).10|3/8| ey ef/lr 7
7] . - -~ ‘
so | wi |388elnlgir lao.g6 ko 10703 fewrs
. .
s |t 185 %l isig30 a0, 9r |75 1111 bo.al
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i

RO

|G-

PROJECT NAMEMS Tl T erosect No. . ALCcl/-19¢CA-
LocaTION: QP Fbuse

DATE INSTALLED:

WELL DEVELOPMENT RECORD  WELLPIEZOMETER Ip & HbL 000/ S

SHEET __) of

DATE: 7,/22 //q ¢

TOTAL DEPTH (FTOC) CASING DIAMETER
JETH FDEV
[ swabbing [ Bailing O Pumping O Describe
Equipment decomtaminated prior o development O ves - Ono
Describe,
EQUIPMENT NUMBERS: )
pH Meter EC Meter Turbidity Meter Thermometer
CASING VOLUME INFORMATION:
Casing 1D (inch) l.é 1.5 20 12 3.0 4.0 43 5.0 6.0 10 8.0
Unit Casing Volume (A) {eal/ft) 0.04 0.09 0.16 0.2 0.37 0.65 075 1.0 1.5 2.0 2.6
Measured Well Depih (B) ft. I ‘
Measured Water Level Depth (C) ft. l
i | 3
Length of Statie Water Colume (D} = fi. -
(B) ©) ELEVATION
H.0 ‘ (FTOQ)
D
Casing Water Velume (E) + x = gal l
A (D) v
Towal P ¥ol 1 Fuame
o1al Purge Volume = (gal) ELEVATION
: | L
LEVEL
Volu -
Water Level Re:nnT:d Temperature Turhiditywﬂm @Qﬂ
Date | Time (FTOC) {gal) | pH | EC F oor 3 /".‘SX’— Comments
27 \ -
‘/#mwa wA | Bl 20, 90379 113|295
pnos' | A4 |22.75 K. 2830 [20. 88 1|23 Y |1/81382
W ar p3JI51UR9 | J0. 821/83 i1 13022
(5| MA 240 U318 20.28 19D 2K )
(000 w45 l6¥[847| 0.8 | 116.2 {129 |3
rs | A las.Dlars|83/12093 | 1000 |1y 3207
H35] A 2575 W.l831 9097 | 75 9 )36 28Y
iryo | A 2605 2818 |20. 80 g9 ) v/ 1%y
45 v 270 619182812083 {S%. | /370547
it50 | A 132 S 22187 |20 7Y | 48,0 |L4DXII7

AFCEE FORM WD.0
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E Y
*..’.. Hal

CE-{YD RO WELL DEVELOPMENT RECORID  WELL/PIEZOMETER ID & H 6 t/fuie/ s~
edlogic: SHEET 5 o

PROJECT NAMEARS forkitlor th B erosEcTvD. . AFCGO1- 19 A DATE: 7/,;-7/ ¢
LOCATION: _0££base DATE INSTALLED:
TOTAL DEPTH (FTOC) CASING DIAMETER

METHODS OF DEVELOPMENT

[ Swabbing [3 Bailing [0 Pumping [O Describe
Equipment decomiaminated prior to development O ves Owno
Describe
T NU
pH Meter ECMeter =~ Turbidity Meter Thermometer _
Casing 1D (inch) Lo 1.5 20 2.2 3.0 4.0 4.3 5.0 £0 7.0 8.0
Unit Casing Yolume (A} {galffi} 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 .0 16
INF : T A
Measured Well Depth (B) ft. c +
Measured Water Level Depth (C) ft. l
e W S - L
Length of Static Water Colume (D) - = ft. =
B C ELEVATION
(B} <)
H:0 (FEOC)
. D
Casing Water Volume (E) + e = zal l
{A) ()] v
: STATIC
Total Purge Volume = (gal} ELEVATION
I ' MEAN
SEA
LEVEL
Volume Do P F
Water Level Removed Temperature | Turbidity/ e /
Datc | Time (FTOC) (gal) pH | EC F or® | sand(ppm) - Commdnts
hpluss| m& lae o len|828] 30.8/| g1 0 |138 |93 L
&
[>E0 28.5 l/n|830| 20.957| 405 VSO WA B poc/fmit
nrrs 28.75 |63/ 85| 2027 | 30,4 /40 294

1215 20,5 |63d836 (2130 | 200|194 28>
220 310 3dszr a9 ligo [1.40\s
s | A 3.5 K3U837 19y 9SS | e7.0 |) 47 L’Eax;
230 | AA BL O W3NS D135 /6. T |/SD YA
125 Sy B R8s 2020 | )2.0 |15/ (27,
210 pA 3395038330110 | /6.0 |idE e

A
AP
Aol wh |30.0 |ealg3e|2)38 o) 7 (47|83
A
A

AFCEE FORM WDO
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d“‘vD el le:,{? WELL DEVELOPMENT RECORD  WELLPIEZOMETER 1D /4624000 /5~

SHEET _4 _ of &
PROJECT NAME: PROJECT NO. : DATE:
LOCATION: DATE INSTALLED:
TOTAL DEPTH (FTOC) CASING DIAMETER

METHODS OF DEVELOPMENT

[ Swabbing [ Baiting ] Pumping O Describe ‘
Equipment decomtaminated prior to development O ves Owo
Describe,
EOQUIPMENT NUMBERS:
pH Meter EC Meter Turbidity Meter Thermometer

CASING VOLUME INFORMATION:

Casing 1D (inch) 1.0 1.5 20 22 30 4.0 4.3 50 6.0 7.0 8.0
Unit Casing Volume (A) (gal/ft) 0.04 0.09 0.16 0.2 0.37 0.65 Q.75 1.0 1.5 2.0 2.6
Measured Well Depth (B) fu C
Measured Water Level Depth (C) ft. l
e e
Length of Static Water Colume (D) . o fi. E
(B) (©) ELEVATION
H;0 {FTOC)
D
Casing Water Volume (E} + x = gal l
(A} (D} '
* STATIC
Towsl Purge Volume = (gal) ELEVATION
l Y MEAN
SEA
LEVEL
Yolume oF
Water Level Removed Temperature | Turbidity/ A
Date Time (FTOC) (gal) pH | EC Fo C Sand (ppm) f“éﬁ Commdnts
2B 195] A | 52050390833 | 2] oo | 13.0 |l 9410723
7
IS0 | WA 240 83| 2. 05|13.0 |, Y407 d

ps5l M- | 3522 383 la/.eg| O 19530
300 e 13 525630412 128.9)|,0- 57 ). 45 bw.d
y3051 aih 2600 l634a33)20- 77 | 5- 9 |14t [Pobicee 7
13/5° A 37.0 382702l /8 | 7. 62 .Y 454 b
3251 s 325 eBgsela) 3315 0§98 byso
1335 VA 39. 5 b1le3s13.35 |7, 1.4% l-/[.fﬁL
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A
d YDRO WELL DEVELOPMENT RECORD  WELLPIEZOMETER v /6L A0/ &
G- SHEET _J __ of
PROIECT NAMEAFS Ftdd TRA  PROJECT NO. ,A;PC@O [- f9echA - - DATE: 5//4/ 79
LOCATION: MWZ&J_ DATE INSTALLED: 5; /I 7/ g2
TOTAL DEPTH (FT00) )63 casinG piameTer __ &
1 DEV M
[ swabbing O Bailing KPumping O Describe
Equipment decomtaminated prior to development g Yes Ono
Describe ¥ '7fﬂnm L, /JQJ/.J/ 7Me2
IPMENT NUMBERS;
HMerer B2C /O T2/ ECMeer B AC/EYIR  Turbidity Meter HO/OFER. Thermametes 2 20/ 412
CASING VOLUME INFORMATION:
Casing ID (inch) 1.0 1.5 2.0 22 30 4.0 4.3 5.0 6.0 7.0 8.0
Unit Casing Volume (A) (galfft) 004 ] 009 0.16 02 037 | o0ss 0.75 1.0 L5 20 16
Measured Well Depth (B) & r) - é 5 f1. I A
Measured Water Lavel Depth (C) }3 é 9) ft. l
] |
Length of Siatic Water Colume (D) . = 1, T N
(B) ©€) ELEVATION
H.0 (FTOC)
Casing Water Volume (E) + b3 = gat v
(A) (D) l +
5’ STATIC
Total Purge Volume = .2 2= =~ (gal) ELEVATION
) I ' MEAN
SEA
LEVEL
Volume N 0P
Water Level | Removed Temperature | Turbidity/ ’;ﬂ/l—
Date Time (FTOQ) G)W pH | EC F or@Cy | Sand (ppm) Commerjts
8/ i9bloros| 13.68 Sorse loc My
7
b5~ | Stord putorg-dl 2 /i very 5./t
0926 [/2.39  |J.5 Dincrtuse rale 70 1.6¢ oty
?3}' [? - 86 %a S Eryr y.-/'ly . ’(4
T Shgp Pl A
ngs7 V3 86 /2.0 vesy 3!y Sl coflor S
4 - .
o0y |Kessme LANING W‘!X’M/’ 2 bf-to 8.9
L{?L‘{ beﬁ“’fw’”/éﬂj 3.0.0 ucfy,G/'/} A’W/)Jny?.
wy7 1id .S |28.0 very s//éf Z lee /Ez“"‘..’?ﬁ%g
] , ponya
(s | — 33 .0 B3glétolopat |woor |ng | 1Y) very il ‘
{20 - 33.7 Lad902.az. 520 |woor |wed]igt t |uery s
/
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d_lvDefJIOgRo WELL DEVELOPMENT RECORD  WELLPIEZOMETER IDGuA b/t

|G SHEET _Q of &

PROJECT NAME: PROJECT NO. . AFLOO(- 19 C A DATE: ;ﬁ// /9/"/7
LOCATION: DATE INSTALLED:
TOTALDEPTH(FTOC)___ CASING DIAMETER
M FDEV M
[ swabbing O Baiting [ Pumping [ Describe
Equipment decomtaminated prior lo development O ves OnNo
Describe
EQUIPMENT NUMBERS:
pH Merer ECMeter Turbidity Meter Thermomerer
CASING VOLUME INFORMATION:
Casing [D {inch) 1.0 1.5 2.0 2.2 30 4.0 4.3 5.0 6.0 7.0 8.0
Unit Casing Volurne (A) {gal/ft) 0.04 .09 0.16 .2 0.37 0.65 075 1.0 1.5 2.0 18
1 R 10N: T A ‘
Measured Well Depth (B) f. C
Measured Waler Level Depth (C) ft. l
e
Length of Static Water Colume (D} - = ft. E
(B) (C} ELEVATION
H,0 (FTOC)
D
Casing Water Volume (E) + 3 = gal l
(A) D '
STATIC
Toral Purge Volume = (gal) ELEVATION
| v MEAN
SEA
LEVEL
Volume ﬂQ ORF | €Comgrmeutth
Warer Level Removed Temperature | Turbidity/ M5
Date | Time (FTOC) (gal) pH | EC Fo C Sand {ppm) " ommen
e\ s| - 37.3 g 41893103 60 | 000+ 1203|2854

wso| — 35 2 Ys0|&%0| 2257 | isvor a0 V878
/35| — 257 F |6.5380/0|23.46 |i200.0192.7/ Vg7 v

(110 -  87.0 L.RKGO022-70 |jt70.0 |£.60 \igs:
451 - 32.5 bs/lBole|33- Y lior60 |8 /2 ygso
iso | - 38,0 b.597990123.2/ 169/ |25/ V83.50

(65|  — 1330 B9me|23 0 | Y85 6.7 Vbl
oo | - |40.0 Udolgoo D30 laza  |é.67 813
jos1 - o7 betlrisaz aslies 3 626 ams
wo | = lyis lstlr |23 354152 7 15 90l v/
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d_WDeél Qgﬁg) WELL DEVELOPMENT RECORD  “eumiezoweren o s duksi

SHEET 3 of #

PROJECT NAME: PROJECT NO. : /4’ = e/~ /YA DATE: ;g/ 2 A//’
LOCATION: DATE INSTALLED:
TOTAL DEPTH(FTOC)_____ CASING DIAMETER
METH F DEVEL

[ Swabbing [ Bailing O Pumping [ Describe
Equipment decomtaminated prior to development O ves Owo
Describe

EQUIPMENT NUMBERS:

pH Meter ECMeter Turbidity Meter Thermometer
A 1E INF
Casing 1D {inch) 1.0 1.5 20 22 3.0 4.0 33 5.0 6.0 7.0 8.0
Unit Casing Yolume (A) (gal/ft) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 26
{ R ION: T ‘ '
Measured Well Depth (B) fr. C ‘
Measured Water Level Depth (C) fi. l
P e e P
Length of Static Water Colume {D) - = fi, =
(B} ) ELEVATION
H0 ’ (FTOO)
D
Casing Water Volume (E}+ X = gal l
(A} (D} v
TATIC
Total Purge Volume = (gal) ELEVATION
| ' MEAN
’ SEA
LEVEL
Volume
Water Level Removed Temperature | Turbidity/ ,@% Qﬁp L
Date Time {FTOC) (gal} pH | EC F o C Sand (ppm) Comments
grls|  — |45 elsgel 23.%6 | 8LY sz 1757
parc| — 73.0 Y.¢1P8.0\33.40 | s2.0 e |75
25| B3, 9 1.6)|80/0[03.55 | Y5O [%46{(73.7
N30 | — 5.0 617970133 >/ (303 Wes |17 s

35| ve 6 Kalweol2z. 26 27 0 gazim.d
10| ~ /¢ 57 |Ledrn0| 23 .35 |00, S0 |43 11703
| — ¥ 72 ¢ 1643180) |93, 62 |20.2 |70/ [/493
1349 — 4% Medn]198 193339 |17, ) 5.'73'14,7.‘/)
5| —  |ve 8l 13 aslisa [Baslasd
300,  — W3 G.edsTez.28|)4. 6 |zyikey]
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PROJECT NAME:

LOCATION:

PROJECT NO.: A7 EL A/ (A

DATE INSTALLED:

TOTAL DEPTH (FTOC)

METHODS OF DEVELOPMENT

CASING DIAMETER

WELL DEVELOPMENT RECORD  WELUPIEZOMETER ingy//{6L 740/ 6

SHEET _ %/ on

DATE:

7

O Swabbing [ Bailing O Pumping O Describe
Equipment decomtaminated prior 1o development O Yes Ono
Describe
EQUIPMENT NUMBERS:
pH Meter EC Meter Turbidity Meter Thermometer
CASING VOLUME INFORMATION:
Casing ID (inch) 1.0 1.5 20 22 30 4.0 43 50 6.0 1.0 8.0
Unit Casing Volume (A) {gal/ft) 004 0.09 0.16 0.2 0.37 0.65 075 1.0 r.5 2.0 2.6
PURGING INFORMATION:
-
Measured Well Depth (B} ft. C
Measured Water Level Depth (C) ft. l
Length of Static Water Calure (D) = fi. T E
{B) ) ELEVATION
H,0 (FTOQ)
D
Casing Water Volume (E) + X = gal l
(A) (D} '
STATIC
Total Purge Volume = (gab) ELEVATION '
| Sen.
LEVEL
Volume D SR |
Water Level Removed Temperature | Turbidity/ m}/z, 2 '\L
Date Time (FTOC) {gal) pH EC F o C Sand (ppm) Commen
5%%/395’ - |s®.A |4&1720 123.34 | 1.0 |3 ,Ls‘f #44.0 {
ol  ~ s olgslrestszar | 7. 0 |208liug]
35| 57,8 hedss |23.26 |9 80 29304 7]
b330 ~ I3 lsslrs a3, 38]8.69 Rhgsia ]
3287 - 53,0 kalme |az as e 0 hrro. s
330 T~ s3.9 lbwte |23 347 7 56 |2.70)060.8]
(3351 -~ st 3 W7 | 23 3% 7. /0 262 /es'o,gj
s/0] - 5mokerlger|as.so | 7. r0 sslsed)
sl - 5 Sl |day) (203 vl
; -
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PROJECT NaME: U5 Bodtlurh TRD proseCT NoO. - FCLBL - | %CA

LOCATION: (_‘/ﬁ»’—b.-.-.-g(;y—zﬁél DATE INSTALLED: é‘/f,‘{/ 7%

SHEET

224 220

SR

DATE: 6’/){//?‘7

TOTAL DEPTH (FTOC) _24, £0 CASING DIAMETER

<%, C

N
FRIN I

WELL DEVELOPMENT RECORD  veurizzoviersa o co6L o/

METHODS OF DEVELOPMENT

i '
[ swabbing [ Baiting wi’umping O Describe 52’1 2 / ? 335 )éa}’k’/ﬂ
Equipment decomtaminated prior to development E Yes Ow~o '
Describc__ﬁ'lﬁgﬂﬂf_/_@jﬁ f‘l\’lfx_’// a}@\ge_
1P, T ;
pH Meler EC Meter Turbidity Meter Thermometer
Vi M FOR
Casing 1D (inch) 10 1.5 10 2.2 3.0 4.0 4.3 5.0 6.0 1.0 8.0
Unit Casing Volume (A} (gab/ft) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
RGI F
o m !
Measured Well Depth (B) -:2’1‘? & ft. I
Measured Water Level Depih (C) ['gl 3 3 fi. l
Length of Static Water Colume (D) = ft. =
(B) (<) ELEVATION
H.0 ‘ (FTOC)
D
Casing Water Volume (E) + x = gal
(A} (D) l v
STATIC
Total Purge Volume = (gal) ELEVATION
| ' MEAN
SEA
LEVEL
Volume . cep |
Water Level | Removed (e Temperature | Turbidity/ w l
Date | Time (FTOC} dgal) pH | EC F or 2| Sand (ppm) ":?é) Commenits
2Lt L6 sovse bor” fOmr
' 7 o ra .f o 1 \
Lifslesy | 15273 | & Sde ok pidivy, ey s, K/Qb &fmi
55| 1 /0 e ’(?,ﬂﬂry/ﬂzy%ﬂ& Lot
(0738 /0 K onte /ﬂ(}-”fﬂ/k&-(/r 21/%1/17)
+95D) 16230 |30 O SIEE
ISR s v |34.D Resel poop e lo .42 /oo
eeo6.75 a6 S Wwloss 1218« | veeos |51 | 155 Qvery ,,ﬂ/Z
4 .
rees |15.74 1926 eas1r972 (2177 |jeecr  |déy (545 | Lay s/
— - 4
jo10 /525 1280 3ol |37 | rozer |955 10 [M.-%y
S iy 5 ]
15 115,95 3 2 b9y 12).9% |ooer |84 X895 /WM /A
7
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é_lubea_o,gﬁ{(? WELL DEVELOPMENT RECORD  WeLpEzowsTe ndIifbl /i)

SHEET '2‘ of
PROJECT NAME: PROJECT NO. :_/{-F-(M/- /9 CcA- DATE: 5{/}'?// /}7
LOCATION: DATE INSTALLED:
TOTALDEPTH({FTOC)____ CASING DIAMETER
METHODS OF DEVELOPMENT
(m] Swabbing (m] Baiiing O Pumping 0 Describe
Equipment decomtaminated prior to development O ves Ono
Describe
EOQUIPMENT NUMBERS:
pH Meter EC Meter Turbidity Meter Thermometer
CASING VOLUME INFORMATION:
Casing ID {inch) 1.0 1.5 2.0 22 3.0 4.0 43 5.0 6.0 7.0 8.0
Unit Casing Volume (A} (galift) 0.04 009 Q.16 Q.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
PURGING INFORMATION: T ‘
Measured Well Depth (B) ft. ¢ ?
Measured Water Level Depth (C) ft. l
T 3
Length of S1atic Water Colume (D} - = fi. =
(B) (©) ELEVATION
H,0 (FTGC)
D

Casing Water Volume (E} + X = gal

(A) (> l v

STATIC
Total Purge Volume = (gal) ELEVATION
l Y MEAN
SEA
LEVEL
Volume ) z X
Water Level Removed Temperature [ Turbidity/ e P
Date Time (FTOC) (gal) pH | EC Fo C Sand (ppm) Comments

ipliore | 1.7 139, 75698l 797 |20, 64 | oo+ [732] 85| vegsTlL
el (5275 Be. o5 K 3An7 |0 64 | o - | 409855\ 574
o2 (30, & w3|m7 2168 |299.0(4./% /8.3 |2k g
103511595 |1, 2 b4hss w7 |ae s | os k/79,; ?,\/’1, o
o4l ¢ 75 |33 5 kdlss a5 2|1 Y 70 yio&‘/yg‘gwu,/fy g
015 1575 33.25 [ 3|797 (21,69 |107.0 |27 Pt/ |weviler |,
050l 1575 (4.0 ko 2162 195 ¢ 1397 Izl usd |,
055|425 |34 7 bwelrrs \ar.er |7¢.©2 (3.83 i3y mw_’/_“/ ,
wes 1579 s i Ll )58 kg0 3722 |4ss ,“,,.,4; 3
(69| 1575 (357 7 Kislioe |27.63 |78 ) (3.6 V9. A e

-
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PROJECT NAME:

PROJECT NO.:

LOCATION:

TOTAL DEPTH (FTOC)

CASING DIAMETER

WELL DEVELOPMENT RECORD

DATE INSTALLED:

324

N &

222

3
0

ok

- WELL/PIEZOMETER 1D {4 LAW 017

SHEET __3  of

DATE:

H VE M
[ swabbing [ Bailing [l Pumping [ Describe
Equipment decomtarninated prior 1o development O Yes Oro
Describe
PN RS:
PH Meter EC Meter Turbidity Meter Thermorneter
CA Vi {E [N
Casing 1D (inch) 1.0 1.5 20 22 30 40 4.3 5.0 6.0 1.0 8.0
Unit Casing Volume {A) (gal/ft) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 20 2.6
| RMA
Measured Well Depth (B) _ft. I A ‘
Measured Water Level Depth (C) ft. l
Length of Static Water Colume (D) = fi. N T E
(B) ©) ELEVATION
H:O (FTOC)
D
Casing Water Volume (E} + x = gal
(A} (D
JTATICl v
Total Purge Volume = (gal} ELEVATION v
1
LEVEL
Volume
Water Level Re:nl;Ted Temperature | Turbidity/ '[) e 9)(’)9
Date | Time (FTOC) (gal) pH | EC F or Sand (ppm) f"é/l' Commen
spaftinie |75 o5 |36.5 bsl9d | 1.535 | 35,3 (345 (1684
29115775 |32 Ktelyorelal-33 132,/ 3.3/ 17683
120 1675 [3@.0 yslzprdalds las. X By k58
e }15757 132, £ B 790 o130 |aro zysimvy
HQ 15‘.7{ 19 4 K.45104 o). 5 15,5 3.9 \iLd.6
i35 | 15275 oo KDL B9 95 B oy lies
119 | 595 |H40.% lislmz |a1.50 450 (393 so.d
115 5.9 141.5 o4z 2098 |avd  |3yx 589
15011629 1428 Bisizn 12148 (4.7 1337 ¥57.41
Uss115-25 1437 a9/ 12033 |9 2 354 1%8)
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d_lvDeélogl?@OC WELL DEVELOPMENT RECORD  WetLPEzoveres o %HMW

SH EET
PROJECT NAME: PROJECT NO, . AFTLCE -/ ¢ DATE: g/ﬂ—r/ 7
LOCATION: DATE INSTALLED:
TOTAL DEPTH (FTOC) _ CASING DIAMETER
METHODS OF DEVELOPMENT
[ Swabbing O Baiting O Pumping [ Describe
Equipment decormntaminated priof to development O ves O~o
Describe _
1 ABERS:
pH Meter : EC Meter Turbidity Meter Thermometer _-

ING VOLUME [NFORM

Casing ID (inch)} 1.0 1.5 2.0 2.2 30 4.0 4.3 50 6.0 7.0 8.0
Unit Casing Volume (A) (gal/fi) 0.04 0.09 0.16 0.2 037 0.55 0.75 1.0 1.5 2.0 16
MATION; T ‘ ‘
Measured Well Depth (B) fi. C
Measured Water Level Depih (C) ‘ ft. l
e W 2
Length of Siatic Water Colume (D) - = ft. =
(B) () ELEVATION
H:0 (FTOO)
D
Casing Water Volume (E) + X = gal
(A} D) l '
TATIC
Total Purge Volume = {gal) ELEVATION
I ' MEAN
- SEA
LEVEL
Volume ) DED
Water Level Removed Temperature Turbidity/ D ’
Date | Time (FTOC) {gal) pH | EC Fo C Sand (ppm) f‘a/(f Commegts

peel 1628 lyvvo bwlow ) 2).9314. 8 |3202\/50.2
Pes| (=75 |94 % k43| W5 |E.F |3 as\ish
ol s 25 |Ys, 31Ea7ex| .50 | srs (320576
12161757 25 |47.8 kys|p9p|2138 (4.8 3255 )
px s a5 \v5. a2l mlo | 2108 |g. 8 | 3o afacye2])”

_\_
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PROJECT NAME:AHS i5 g 7 I PROIECT NO. : A 00/ ~ /9 A

524 224

r

Tva ot

WELL DEVELOPMENT RECORD  weLLPiEzoMETER 10416 RUIOIE

SHEET { of 3

DATE: & /)—.9/)70

LOCATION: 4L s DATE INSTALLED:
. 3 f
TOTAL DEPTH (FTOC) 6 - 7# _ CASING DIAMETER __ 7. £
AET FDEV P
J Swabbing 0 Bailing d Pumping O Describe
Equipment decomtaminated prior to development O Yes Ono
Describe
IBERS:
pH Meter EC Meter Turbidity Meter Thermometer
NGV M RM
Casing ID (inch) l.d 1.5 20 2.2 a0 4.0 4.3 50 6.0 7.0 8.0
Unit Casing Volume (A (gal/f) 0.04 0.09 0.16 0.2 037 0.65 0.75 1.0 1.5 2.0 2.6
PURGING INFORMATION; T ‘
Measured Well Depih (B} 9 é L 7 % ft. c ‘
Measured Water Level Depth (C) / b' ‘g é fi. l
. i oo !
Length of S1atic Water Colume (D) = ft. =
) ©) ‘ ELEVATION
H;0 (FTOC)
D
Casing Water Volume (E) + X = gal l v
(A} o)}
STATIC
Total Purge Volume = (gal) ELEVATION
l + MEAN
SEA
LEVEL
Volume 0. o. ‘ORP
Water Level Removed Temperature | Tuchidity/
Date | Time {FTOC) {gah pH | EC F or C Sand (ppm) omments
_éé_?é‘i 2607 16:86 O | st pduype ator Zmbdoc o 520y gg;:wé’ez/, Py,
. i 7 7 7
610\ /e. 9Y 119 — HL’D very 5‘5/4/ _
5O [694( 23.0 |— S Very 5.?/1!;,
; Lo Aoy porys el -
70; beﬂ‘:":::ﬂ 5|?‘, o E j()%é’(—/é-/ 5_,,1';_’.’1‘:( L/'“”)/' 5,'/?-
0 lo v’ SO O 1P S AU A
(72 7—'—"’:10 38. © o JEry 9-‘7Ly
oS
950, 5z 0
. Ol
y 500 Y-
] nelow ] P
807 /f’"”"ﬁ’ 470 K3skes |£0.68 |i115™ 1.70 ) fs6.7 | very ’//},
bele o g 4 .
i04s pvory |50 g 712067 {328 |1.760/78.7 | wem st %‘9‘%/"”
{ — . . 1, -
o2 W |53 bavluslo0.e> |ys3.7 lrgiliog |
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WELL DEVELOPMENT RECORD  weL

PROJECT NAMEAAS Gty s T berorecr no. - AECOOI/ 8¢ ( A

LOCATION: OFF bhuse

DATE INSTALLED:

LPIEZOMETER ID _&/ /76 ¢ /Re/ O /4
SHEET i of 'L

DATE.__ & ,/)ég'ﬁg

TOTAL DEPTH (FTOC) CASING DIAMETER
METHODS QF DEVELOPMENT
[0 Swabbing [0 Bailing [0 Pumping O Describe
Equipment decomtaminated prior 1o development O Yes QOxno
Deseribe,
I 1 R .
pH Meter EC Meter Turbidity Meter Thermometer
NG V
Casing 1D (ineh) 1.0 .5 2.0 30 4.0 43 5.0 6.0 7.0 8.0
Unit Casing Volume (A) {galff1) 0.04 0.09 0.16 .2 0.37 0.65 0.75 10 1.5 2.0 2.6
RGING INFORMATION; TA
Measured Well Depth (B) fr. c ‘
Measured Water Level Depth (C) fi. l
P et L
Lengzh of Static Water Colume (D) = fi. =
(B) ©) ELEVATION
H.0 {FTOC)
D
Casing Water Volume (E) + H = gal
{A) [{{»)] l v
STATIC
Tatal Purge Volume = (zal) ELEVATION v
MEAN
| SEA
LEVEL
Volume &0 i ORF
Water Level Removed Temperature | Turbidity/ ' /
Date | Time (FTOC) (gal) pH | EC F or Sand (ppm) | *B/“ | Co ts
R . Y oeloww /ua? : . ] N _ )
VAT idasd 07! ﬁ 3046\ 03 | 2L 5 1i-76 \iays] st dloudy
[3 . . a", ] B ] B ’ ‘ 7
¢\ omy 5505 ¥35\66320.6/ |61 3 1177 l/w.3
o M » . il . .
/510 bi;,,,,; 55.5 .34 2|00.55 |61 4 |7 B (xar
- b’; ‘,/’
84S \F oy |57.D K35ls! Lo, 58 |s2.4 |l 84 1033
e i’ T .
850 Gomp  159.0 U347 |20,58 lekd |bzg bor3|Skppu
A

AFCEEFORM WD.0



SRR

PROJECT NAME:AMS e cO M BAROIECT NO. : A7 QN ~/9CCA-

WELL DEVELOPMENT RECORD

324 22¢

Vg onre
WELUPIEZOMETER ID (625 L4200/
SHEET ./ of__3 _

DATE: 6/)8A’ 7

LOCATION: _OFF g DATE INSTALLED:
TOTAL DEPTH(FTOC) L 3. €83 _ casiNGDlaMeTEr __ Y. 07
1ET EVELOP | / :
O swabbing [ Bailing M.Pumping E&scri& W/ Oéué mEut T P42 (S 7 U‘S@)
Equipment decomtaminated pripr g0 development Yes Owo )
Describe fica_ms!(l.. chuoble rinw
P il :
pH Meter EC Meter Turbidity Meter Thermometer
CASING VOLUME [INFORMATION;
Casing ID {inch) E.C" 1.5 20 22 30 4.0 43 50 6.0 70 8.0
Unit Casine Volume (A) {galift) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
ROING IN MATION:
Measured Well Depth (B) 2 —3 4 6 g ft. I # ‘
Measured Water Level Depth (C) /3 4 g 6 fi. l
vv"\-ﬂl
Length of Sratic Water Colume (D) = i =
(8) <) ELEVATION
H.0 ’ (FTOO)
D
Casing Water Volume (E) + X = gal
(A} (8] l
STATIC
Total Purge Volume = (gal} ELEVATION
I ' MEAN
SEA
LEVEL
Volume 0»9- ORP 1’.:0,-’-:’-1&4 ™
Water Level Removed Temperature |  Turbidity/
Date | Time (FTOC) (gal) pH | EC F or £ Sand(ppm) Commenty
{7@/@19353 /3.%96 SoxA wéu//én 5—;444&!![—’-5 o5 a%ue/épmﬂ%}admp
pp 53] Sl fyomp~ very s:My (3L/iapn)
b330 (5500 |~ —— (e, si/hy '
. Id
p73% DSl 5‘!‘% A s & q_o/m)gqt_pn)mrp.
756 /es P plonr ¥rlry .
ox2 |/ 494 42 Ogpt| —— fodoce Floww rute fo /L/Mf”/{/ 5-"/4’
- -
0l /4. 0/ Y40 Bwloy (2061 |9yy | 4372381 very dbot
233 [(396  |s0.0 Y.y74%# |2065 |,05) 40513992 very clhode
038 113, 97 SA.0 4938 lom 68 1390 |3.7ud 3004 very cpods
re3 113.95 1535 Yooy 0. e | o5y |36 39&’-& very clbdy
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PROJECT NAME: £HS SoteHiTfrorect No. : A4S Ecd AFTLE)-1recA- pate. 6"/—%:’3/9/

LocaTioN: Qb buse

DATE INSTALLED:

WELL DEVELOPMENT RECORD  WELLPIEZOMETER Ip & ¥ KidOr 7

SHEET _2  of _J

TOTAL DEPTH (FTOC) CASING DIAMETER ___ 7. D
METHODS OF DEVELOPMENT
{0 Swabbing {0 Bailing {0 Pumping [0 Describe
Equipment decomtaminated pricr (o development O ves Owno
Describe
EQUIPMENT NUMBERS:
pHMeter ___ EC Meter Turbidity Meter Thermometer
I ME INFi
Casing 1D (inch) 1.6 1.5 2.0 22 3.0 40 43 50 6.0 1.0 8.0
Unit Casing Volume (A) (palift) 0.04 0.09 0.16 0.2 0.17 0.65 0.75 1.0 1.5 20 2.6
RGI NEORMATION:
Measured Weli Depth (B) ft. I A ‘
Measured Water Level Depth ((IZ) ft. l
Length of Static Watet Colume (D} = f1. T =
(B) () ELEVATION
H.0 (FTQC)
Casing Water Volume (E} + X = gal v
(A) ) l v
STATIC
Total Purge Volume = {gal) ELEVATION '
| o
LEVEL
Volume L8 oAr
Water Level Removed Temperatre | Turbidity! | .. /e
Date Time (FTOC) (gal) pH | EC F or Sand (ppm) 4 Commehts
shefos3| 13.93 | g50 b3lkoy (206 |ea2/milz ¢8| 3e83]) L
059 13.2f 1462.0 L9396 |20-67 | 8.0 [3.720.8
i3 113.93 lv.0 bhyylers lwo.67 |53.9 {3.73 302>
110% 113, 56 65 .0 [-1fl36 110.6© 1359 1375 v/
i3 113 .94 .S Kyshds |do.s9 123.2 |3 72304y
178 173, 92 425" Es|dos 0.8 |5 B0 |3. 80307, /
123 173.95  U2.€ Lyskss|re.59 1/2. 42 139003079
106 1:3-96 9.5 o #leos |o0.6, |10-55 5.8/ 5039
129 11394  |70.0 Ys¥rs lo.e/ |9.90  |3.81[30r
132 112 .96 29.7 |6.44s957j20.67 12 1o |39: bry. /
L k35 \3. 7246 72,5 |€#Es5s (0. ¢o 'CERERR P
APCEEF - 8. . 83]303. 2 565 . 9;!«.4«/%5’1:(/.

A



WELL DEVELOPMENT RECORD

WELL/PIEZOMETER ID _

SHEET [ of 2

524 228

e

WHa L'Tﬁléfﬁ'@

PROJECT NAMEANS B4 1Fh R0 PROIECT NO. - 4r’¢ 00/ g (9 CCA pare 0/ 30/99

LOCATION: O‘FF Baé&

DATE INSTALLED -

—
TOTAL DEPTH (FTOC) /4. D casng DlAMETERA:r‘SP« ,2

A%
O Swabbing O Baiting [ pumping E/sescnbc PW\% G/VLS\ S(JV\.Q-,'L-’
Equipment decomtaminated prior to devefopment O Yes NO
Describe
EQUIPMENT NUMBERS:
pH Meter EC Meter Turbidity Meter Thermotmeter
CASING VOLUME [NFORMATION;
Casing 1D (inch) 1.0 1.5 2.0 12 Jo 4.0 4.3 5.0 6.0 7.0 30
Unit Casing Volume (A) {galifi) 0.4 009 | 018 o0z 037 0.65 0.75 1.0 1.5 2.0 16
PURGING INFORMATION: '
Measured Well Depth {B) /i ?O fi. ‘ I ‘ ‘
Measured Water Level Depth (C) // =5_8 fi. : l
Length of S1atic Water Colume fD)M - M =41*_\5‘_?_ fi. T =
(B} ) ELEVATION
H.Q (FTOC)
Casing Water Volume (E} + O_J_(?__ 3_5_’_2_= ,ﬁ&;g_ v
Ly
Total Py i {gal) e
‘otal Purge Volume = gal ELEVATION
| Ve
LEVEL
Volume )
Water Level Removed Temperature { Turbidity/ bo ’ GRP
Date | Time (FTOC) (gal) pH | EC For C | Sand(ppm) {M§/L) <Commen- {mV)
bizorg iy Belag e M1 15.0 lod |93/ 22.0¢ | 1000+ | 5.2 | 221 2
Jods | 155 039898} 20.99 | 8/i5 [3./7 12369
)esD 16.0 3392 |21. 38 |1600 | 3.12 |242.9
00 6.5 |6X]896(2/.04 (1572 [3-0F 2576
170 17.0 loagssr|2022 | e 3. 07 | 259
170 7.5 651889 |26 % 1105C 1 3.6 1256. 5
1740 e, g ss| 2027 [ 200 a8 2599
( 25 +e=ledols85] 2047 | 24 | 3.0 1255.5
%00 19-5" p«2l852(20.65 [ 375 |3.2F (255.%
141D 0.0 41839 ] 20,04 [ 204 | 829 255 0

C ‘5@?(%4 \Pt,budw_a #U‘Q,UL &t ;’q3 DJFCEE FORM WD.O
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020 &
Mp WELL DEVELOPMENT RECORD  ¥eiiizoncrr :3_‘”‘/%7 (TAe2gr
PROJECT NAME: erosecTNo.: AFC OO - 19CL A pare &/730/949
LOCATION: DATE INSTALLED:
TOTAL DEPTH (FTOQ) CASING DIAMETER
METHODS OF DEVELOPMENT
[ swabbing [ Baiting O Pumping O Describe
Equipment decomtaminated prior to develapment O ves Ono
Describe .
ECQUIPMENT NUMBERS:;
oH Meter EC Meter Turbidity Meter Thermometer
VOLUME [N
Casing [D (inch) 1.0 1.5 20 22 30 4.0 43 5.0 6.0 7.0 2.0
Unit Casing Yolutme (A) (gab/ifl) 0.04 .09 016 0.2 0.37 0.55 0.75 1.0 1.5 2.0 1.6
IRGING INFORY
Measured Well Depth (B) fr. I ‘ +
Measured Water Level Depth (C) fi. l
Length of Static Water Colume (D) - = fr.
B ) ELEVATION
H,0 l (FTOC)
Casing Water Volume {(E) + x - gal i
(A) (D)
Toal P | (sl STATIC v
o1al Purge Volume = 2a ELEVATION
| Ly
LEVEL
Volume
Water Level Removed Temperature Turbidity/ Do OR[>
Date | Time (FTOC) @l | pH| EC | ForcC | sadppm M4/t commens (mV)
Gr2o|l 820 205 leyo|37+| 20-5¢ | jg2.0|3.27% | 2565
183 20042931 2075 | 93¢ | 233 | 25¢4.9
1840 :u 5 LYy | 20.40 | IS | 3-R4 | 2593
1§50 baylgps| 2094 | 3#F | 326 12593
<100 22 64387 j20 44 | 210 | 3 .27 | 259 .9
1910 25.0 [o431874 | 20-40 | 1FF | 3.26 | 260. 5
1920 235 lbHlgts (2049 | 130 |3.29 | 262.5
1930 9.0 [eadj 3 | 20.26] 95 | 3.23 |2 3 |
1449¢ 24.5 lbyslgr | 20300 994 {321 [265- Y
1950 A5.0 b4e|932%|20.25 {102 | 320 |20F. 2

1959 &DP PW\'UM&! i AFCEEFORMC{')éL
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SHEET __/  of E

d_lvDeélogl}cg WELL DEVELOPMENT RECORD  WELUPIEZOMETER b e

PROJECT NAME: AUS ity ih pROJECT NO. - Atccor 193¢k

Location. DEF base

DATE INSTALLED:

DATE: é/l ?’A ?

TOTAL DEPTH (FTOC)_31.50  CASING DIAMETER _ 2.0 }4c ¥

METHODS OF DEVELOPMENT
{0 swabbing [ Bailing X Pumping O Describe
Equipment decomtaminated prior to development O Yes Ono
Descrive___ Alcasrc ¢, _doctrle miase
EQUIPMENT NUMBERS:
pH Meter EC Meter Tucbidity Meter Thermometer
CASING VOLUME INFORMATION:
Casing ID (inch) 1.0 1.5 2.0 22 3.0 4.0 43 5.0 6.0 7.0 8.0
Unit Casing Volume (A) (zalift) 0.04 (.09 (L16 0.2 0.37 0.65 0.75 19 1.5 20 2.6
PURGING INFORMATION: A
Measured Well Depth (B) 302 M S fr. I +
Measured Water Level Depth (C) Q-I 3 3 ft. l
e e S
Length of Staric Water Colume (D) fi, =
(B} ) ELEVATION
H.0 l (FTOC)
D
Casing Water Volume (E) + x = gal l
(A) (D) '
STATIC
Total Purge Volume = (gah) ELEVATION '
MEAN
i SEA
LEVEL
Volume .
Water Level Removed Temperature | Turbidity/ oo orr
Date | Time (FTOO) (gal) pH | EC F or C Sand (ppm) Comment] ]
//)'9' l %57 A ‘399 o S‘Jﬂ //L'Aj;y}p:\'l?’ dﬂler S AE e ér‘ '7;-14}»-(_)/1;- PAly'd 5;'/&0 ,
sV, 9/ 20 | AT | e sh D T uehr, s
p93sial.73 25 == hamane to cleas ven v/
hoy8 1. 3O 59% biblr) o35 | jove  |szs \ 2990\ ven sH, / 2 fouts
biss ) 89 |52.0 bl |33 | /2 [s40 022 €]
oo 0165 bwo Lol loe36 | 507 (st [aevo]
005 1989 |50 s bo.vs | 295 |s 2s|as. 5]
(010 14187 ST S r4y|67) |20-37 367 |51 75 WA 2 !
. ] f —
ox0 131,99 o ® k. ederd lao.ve | 687 (5740856 | orse APl
.20 | Controes| Ao de vedy o. /;94 ! lbcﬂ‘(uq/é[S/Jd’zweé% 265 - YD AT

AFCEEFORM WD.0
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d_lvDeanRo WELL DEVELOPMENT RECORD  WELLPIEZOMETER 10/ &/6¢ 74O -

|G° SHEET _& _of _,)

PROJECT NAME: A’% %z’ﬁl PROJECT NO. : }}’FCQ‘?/ '/ ?6‘04/ DATE: %%?

LOCATION: LOVF = ha ¥ DATE INSTALLED:

. Y ETY
TOTAL DEPTH (FTOC) %)- SC CASING DIAMETER '20

METHODS OF DEVELOPMENT
O swabbing 0 Bailing O pumping O Describe
Equipment decomtaminated prior to development 0 ves [ro
Describe
EOUIPMENT NUMBERS:
pH Meter EC Meter Turbidity Merer Thermometer

Casing 1D (inch) 1.0 1.5 2.0 2.2 3o 4.0 4.3 5.0 6.0 7.0 8.0
Unit Casine Volume (A} {gal/fi) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
PURGING INFORMATION:
T4 A
Measured Well Deph (B) ft. C
Measured Water Leve] Depth {C) ft. l
Length of Sianic Water Colume (D) - = ft. E
(B) (o8] ELEVATION
H:.0 ’ (FTOC)
Casing Water Volume (E}+ X = gal v
(AY (D) l '
STATIC
Total Purge Volume = (gal) ELEVATION
| L
LEVEL
Volume « !
Water Level Removed Temperature | Turbidity/ ‘ﬂ & Oeﬂ
Date Time (FTOC) (gal} pH EC F or C Sand (ppm) nunents
Lefsl3eo ]y @ 09 bsdesr lanss 3o 1593 hyre 1 0. 58
T N —_ = 7
i 1o 100 s |o183 (919 |5 95 bl
31512089 o3 k3670 31,49 | 599 5859723
3201.29 Upd losdest |ares |99, ) |5.87 losd]
325 |H0.89  |ios™ g5t |2/70 g,/ & 83 lazzs
Bwlar82 loss wlos 7> bes |58/ 720

33500022 Loe S hslops 0295 [92.% |5.52 1178
1340 })1.99 06,9 643637 3200 Lz 6 5.97 LL:J\

BN - - /h “Aere 3
05 | 2187 1023 6001 {0045 9 1577 Desiy | SEBRS

|

AFCEE FORM WD.O
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PROJECT NAME: A5 /2t THeprOIECT NO. - _AFCTI T

WELL DEVELOPMENT RECORD

CCRA DATE:

toeation: OSS ¥Wase  patemstaLLen:

/17 /99

20 09

5o4Y 2132

SHEET __ | of

WELL/PIEZOMETER ID £ L.

i
TOTAL DEPTH (FTOC) 8. S5 CASING DIAMETER _¢&/

AE F DEVEL
O swabbing O Bailing

Equipment decomtaminated prior to development

N Pumpirg
E Yes

O Deseribe %7 u;/sdr,se rrhp s

Ono

Describe__ A cenmp X vinst ID!AJJ deuble rinse
1P T NUMBERS:
W_aﬁmjﬁ_ EC Meter Turbidity Metcr_&“i@s_ Thermometer ____ =~
wed wizand
CASING VOLUME INFORMATION;
Casing ID (inch) 1.0 1.5 20 32 30 4.0 43 50 6.0 7.0 8.0
Unit Casing Volume (A ) {eal/ft) 0.04 0.69 Q.16 0.2 037 0.65 0.75 1.0 1.5 20 2.6
PURGING INFORMATION: ‘
Measured Weli Depth (B) (;) g : 58 fi. I A
Measured Water Level Depth (C) /é P 89 ft. l
S ™ e ] B
Length of Static Water Colume (0)33-5% - “"Sq = [a ' [q ft. E
(8) ©) l ELEVATION
H0 (FTOC)
D
Casing Water Volume (E} + x = gal l
(A} (3] '
STATIC
Totat Purge Volume = (pal) ELEVATION v
MEAN
t SEA
LEVEL
Volume
Water Level Removed Temperature | Turbidity/
Date Time (FTQO) {gatf pH EC F o C Sand (ppm) Comments
/MR sl 1639 | ) St pumprpy 3%° (oairols
7'y 7 /> — > fkppddpm;' Surse Fbrs S-;-vﬂ?v/ﬁ'
/758 /3 1 — (bn‘/m-’f/anfwfi/ % "g’ zaart
/56 ‘5@'ﬂ f’;ﬂ/\’# Jb e PO N 7 -
s28| flesomd puotlosk
53 ‘5@9/&0&»}4% | Borsle 7oA 5‘:11/840 'lQJ
. — g 4 :
s 7ﬂ fesww: pJJM/“LaL U&*']\/ I A:D(JQ/(_/ é«:
. ['4
o0 .30__le48643 oo, te | 1499
l66< D201 e uq6¥ 1] 90, 12 | 135S
(415 Lo et ey .13 | /oa ]

AFCEEFORM WD.0



52d: 233

SHEET & of "3

(ﬁ"vD oo QgFl{g) WELL DEVELOPMENT RECORD  WELLPIEZOMETER ID W2 116LTH OQ 3

PROJECT NAME:A/%S QM‘ A THPROJIECT NO. - &) ~ ]9CC i DATE: (A}o? s / 99
LOCATION: M DATE INSTALLED: __ L0 L 1 [ Cf ?

TOTAL DEPTH (FTOC)2% . S __ CASING DIAMETER c::\)

1E v P,
[ swabbing [ Bailing "g\Pumping £ Describe _g207 % Ir rivig s
Equipment decomtamirated prior to development O ves Qw~o
Deseribe___ (R F comane 7 2 10D G
EOUIPMENT NUMBERS;
e R OW B V2 eom Tubidiy Meter B0 (2S5 Trmmometor——e
Ll livand
ASING VOLUM FORM
Casing ID {inch} 1.0 1.5 2.0 22 3.0 4.0 43 50 6.0 7.0 8.0
Unit Casing Volume (A) (pal/ft) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 i.5 2.0 2.6
PURGING INFORMATION: T A ‘
Measured Well Depth (B) C:zs . Sg ft, c
Measured Water Level Deprh (C) [ &3 L ?)cj ft. l
0 ” P e B
Length of Siatic Water Colume (D) 28 S8, 139 - {20 C\ fr. =
(8) © ELEVATION
H.0 (FTOC)
D

Casing Water Volume (E} + X = gal

(A} (D) l Y

' STATIC
Total Purge Yolume = (gal) ELEVATION
J v MEAN
SEA
LEVEL
Volume
Water Level Removed Temperature | Turbidity/
Date Time {(FTOC) {gal) pH EC "F o C Sand (ppm) | . O- Cowp@s_Q

bl2Hl 15| jfe.42 132 |6u]edd [ Q0.5 243 14,95 | 3a8.4
Lon| f6-42 | 34 bvdbup|0.09 | 546 478 | 299.2
1| 1644 | 35 490639 | 20. /¢ | 4S8 W77 | 299-9
% | J6.45 | 3¢ [e491e3%3 | 2o./4 | 305 (179 300 L
L3S| oMY [ 37 |643]638|0 /2 | |4 482 301. 4
kol 1644 | 38 BSolyz7|20.70| 169 losal sos. ¢
leus| U6 | 29 LSie37|.07| 60.2 1479 | 3013
16S0] (6 Hl, | 40 f650|637|R0.08 |59.9 |4.727| 20/.7
655 | Vol | Y41 (6Sle38| 0.,/ | S8.7 |Y.78 | 299.2
WV I700] 16-S0| 42 l<il®32] 20.00] 45 ~ %77 300. |

AFCEE FORM WD
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d_I!DI ng? WELL DEVELOPMENT RECORD  WELLPIEZOMETER ID {JHGE (74 05 2

SHEET of
PROJECT NAMEAAS Bue IR B ROECTNO.:_ACCOON-VCE X~ pate:_(pf24 /949
Locarion:_OEE BASY  paremstarLeo: /17 [ 9
T
TOTALDEPTH(FTOC)___ CASING DIAMETER ‘_,’Q

METHODS OF DEVELOPMENT

O Swabbing [ Bailing ﬁ\hmping [0 Describe
Equipment decormaminated prior to development . U\Y:s Owno
Describe coemnony T A NS e

NT IBERS:

T
pHtERe v ECMeter Turbidity Mctcr‘ﬁMS_ Thermometer
well u-hLa:&E

CASING YOLUME INFORMATION:

Casing ID (inch) 1.0 1.5 2.0 2.2 30 4.0 4.3 5.0 5.0 1.0 8.0
Uniz Casing Volume (A) {pal/fi) 0.04 0.09 0.16 0.2 037 0.65 Q.75 1.0 1.5 2.0 2.6
PURGING INFORMATION; T ‘ A
Measured Well Depih (B) ft. C
Measured Waler Level Depth (C) fi. l
™ gl »
Length of Static Water Colume (D) - = fi. =
(B} () ELEVATION
H.0 (FTOC)
D

Casing Water Volume (E) + x = gal

(A) (D) l v

STATIC .
Totat Purge Volume = (gal) ELEVATION
| v MEAN
SEA
LEVEL
Yolume
Water Level Removed Temperature | Turbidity/
Date Time (FTOC) (gal) pH | EC Fo C Sand(ppm) | D.O Commensagf

Lo L1708l 1e.50 | 4 lesiless | 2c.01 | 35.4 | 479 297.S
210] (.99 | 44 lesilb37 ! po7]| 30.0 | 477 300 1
Risiie. 49 | HS le3(e37120.08|95.7 | 4761 297, 1
1720] 16.S0 | Y ksilez7lan.0¢] j9-0 | 477 308
1928 lo-s0 | 47 le-she32020.09| fb.y | %28 | R99. 4
(730 1645 |48 (es1b33120./3 | /14.c. | 4.781279.9
1724 16.4L |99 1516371 0.06] 7.9 | 4.79] R95- L
(129 e |50 stk Qo.of | 7.3 | 79| 3001
X ad e as [ S bSilbaglao oz | 9.4 |4 7912974
.' \/ i 741 ﬁum«:‘“gﬁg S'rgéi//ée:: 5_’@;:/&;4,;/1{;; ,

AFCEE FORM WD.O
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SHEET _{ __ _of &

d'ivDea OgF}cc:) WELL DEVELOPMENT RECORD  WELUPIEZOMETER xm;drf/é‘&ﬂﬂi—s’

PROJECT NAMEAAS Beofy SR ArosecT No. - AEe01-19¢cch DATE: é 23

LocaTion: OFF - Base DATE INSTALLED:

. . ~ I
TOTAL DEPTH (FTOC) 2/- 3 ) CASING DIAMETER __2

METHODS OF DEVELOPMENT

] Swabbing 1 Bailing 3 Pumping m/ocscribc Sucge amﬂ P&-’ 3 4
Equipment decomtaminated prior to devefopment O es NO
Describe
EQUIPMENT NUMBERS:
pHMeter ECMeter Turbidity Meter Themnometer
vV M
Casing [D {inch) 1.0 i.5 10 22 3.0 40 43 5.0 6.0 7.0 8.0
Unit Casing Volume (A} (gall/fi) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
INEOR :
Measured Well Depth (B) __: ) >3 2 ft. I A f
Measured Water Level Depth (C) / 5_- 7’6 fi. l
Length of Static Water Colume (D) 2132 1576 - b ft. : E
(B) (o4} o EL{E;T?)E)ON
) D
Casing Water Volume (E) + x = gal l
(A} {0} v
STATIC
Total Purge Volume = {gal) ELEVATION
I + MEAN
SEA
LEVEL
Volume um /L)
Water Level Removed Temperature | Turbidity/
Date | Time (FTOC) (gal) pH | EC F o C Sand (ppm} po Commens OR P
4/;‘—7/,“ : lt44| 1576 1y 5,4,1,»-}-/4,',, 1 Y10 A (Hor sorkiie GBr S o, Gote
- T2vayj . - V4 = L
6129|1500 [Siw spoirekp 20 |089577 {094 | 304 [&4F | i09.1
1%0S 35 leolssk | 20-37 | 183 3.47% 1353
1310 o8|, 9l588] 20.30] 79| 3. 37 | 1565
19is 30 l6s¢sss| 26.28| 25,3 235 | 168 4
1§28 32 |b3§5%y] 2030 f6.1 | 3.22 | /75.)
'§25 24 |,el588| 20 26| is .4 | 3.30 [82.2
1830 36 Jo.SE382| 2029 (32.] | 3.23 j$8.3
1835 3% Lol 381 20.5) |31 3.24 | 145.3
1§40 Yo [ebl|sgi | 209s] 16-6 | 3.i7 | 198 .

AFCEE FORM WD.O
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WELL DEVELOPMENT RECORD  wewriezomerer o VHELTA 025

524 236

SHEET of =2
PROJECT NAME: PROJECT NO.: DATE:
LOCATION: DATE INSTALLED:
TOTAL DEPTH (FTOC) CASING DIAMETER
M v
{7 swabbing {1 Bailing {J Pumping O Describe
Equipment decomtaminated prior to development O Yes Ow~o
Describe
EQUIPMENT NUMBERS:
pH Meter EC Meter Turbidity Meter Thermometer
V M
Casing 1D (inch) 1.0 1.5 2.0 22 30 +0 +3 5.0 6.0 710 B.O
Unit Casing Volume (A) (aal/fty 0.04 0.09 0.16 0.2 0.37 0.65% 075 1.0 1.5 10 16
PURGING INFORMATION: T ‘ A
Measured Wetl Depth (B) ft. C
Measured Water Level Depth (C) ft. l
Length of Static Water Colume (D) = f1. E
(B) [{»] ELEVATION
H.0 (FTQC)
o]
Casing Water Volume (E} + x = gal l
(A) D} '
STATIC
Total Purge Volume = (gal) ELEVATION
] ' MEAN
SEA
LEVEL
Volume
Water Level Removed Temperature | Turbidity/ Do OR |
Pate | Time (FTOC) {gal) pH | EC E or C Sand (ppm) 7:’“3/ L Gomments
g;/w/jy igds 42 lbidiss?| 2rous | 2.3 3.26 | 202/
. . -y — .
1§50 44 lo2i584| 20.95| . | 3.2 | 205.7
1855 He lptdsat|l 20049 3.5 | 3.34 |20%.0
1856 Jfop

ﬁlQi(cf r‘f\s él)bf/(

AFCEE FORM WD.0
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1999 SOUTHERN LOBE TCE PLUME DELINEATION
GROUNDWATER FIELD SAMPLING DATA SHEETS
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GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.:  wHGLRWO15

Site:  NAS Fort Worth July 1999 Quarterly Sampling

Sampler(s): Sl Alie locvr, Tl fobfoed

Project No:  AFC-001-26HAA 7 L) (2]

Well Depth: 232 )/

Date: 7/;@/9 -2 Time: 157 5 .

DTW (f): y 44 |DTP(R):

Courier: _X_ FedEx UPS Hand Other

MP Ht. Above/Below Ground Surface;

Sampling Method (G=grab, B=bailer, SP=submersible pump): = »

_|Condition of Bottom of Weil: Py < Type of Pump: Bladder
Screen Interval (ft): 13.00- 27,1/ Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
- . . - /Q o
Well Diameter (in): ¢/, © Senny, ho {00 ), }ﬂfCBZ)/C/U)

Placement of Pump (ft). /%o /

Field Parameters

g8 (19 9618. 2 o 595&1 /tﬂ"’»;//’lup/ YoGd

1557 1y 44 le.2 |98 |6 -95|as 97|36/ 2S5 H 3. XY 0.5 | cheer
1559 |1y 94 6.2 |). L |1 99 (250282 3@2Ls3.7(3. /P| 272 | tfeor
s 1496 6.2 |18 (6.9 2400|8780 990 |2.97 12465 | theur
ig90 114. 9610 % |1, 7 .90 123.87|872.9 |a¥5./|2.89 25,5 |clear
o3 14496 |o0.2 |32. 0 |f.36 |a3.5¢ |Bé6.0 [290.7]|2. 85 |a5. ¢ |tlewr
Vegs 1196 0.3 |3.6 |6-3 W3.051852.0 |952.8 |80 |17 ¥ [Cfear

Observations

Color@ Other (describe):

Odor: ' Low Medium

High Very Strong H28 Fuel-like

Sample Parameters: V'Q (/;

[Notes:

Signed/Sampler(s): M M/




2024 239
| Y
_ GROUNDWATER FIELD SAMPLING DATA SHEET -
Well No.: usgle s B30 s ;10t60 ALy >/ NASFW TCE Plume Investigation
Sampler(S) - bvohers, Ty Mpbfond. [Proiect Nt aRC.001-19 cCD

Well Depth: 93 9@ Date: 5212/;& Time: /<2200
DTW (f): j — [DTP(f): Courier: X' FedEx 3@AUPS _ Hand __ Other

MP Ht. Above/Below Ground Surface:
Condition of Bottom of Well: /e 5/l
Screen Interval (f[)?-g, 2-23,9

Well Diameter (in): 7: D)

Placement of Pump {ft): 20,8

Sampling Method (G =grab, B=bailer, SP=submersible pump) < 2

Type of Pump: Bladder

Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

Suony , wr’ncjmlé" S, 10/ A

Field Parameters

Vo lissr7|oas| © _slm/;w,,,,/ﬂ,mﬁ/
1523 (5376|035 0-?‘5:%65' 213.831687 V2 L |15 | ruitey

Sl (/578|025 (/.5 .64 23581692 V) 1453 |1FL 7 lmerk,

(515 kS 7% 005 Ras L6/ |23.60|678 3 |997 |79.2 oy

533 1598 lp. 25|3.9 |g.67 03721679 Vo 4.6% l69.¢ |mode

535 572|025 (3. 751660 133.60 (678 42,2 |95/ (6.5 |mnrk,

538 o35 |005 W50 {59 13 swlénw Vis.4 |4 57 60.Y Lmods,

159/ |15.2816, 35 |5745 .67 123.75428 V620|450 |65 A c/8¢:

SYY s 7800, > g, O |6-57 (2349|661 s ) |4 58 1500 | dae

(597 |is58 0. 256,755 14.58 |23.3777 lyo. & 458|996 |dorr

556 15:7810.25 [1.52 |6.58 143,/2 472 Y49 & | 966 |9/ 6 |ofoar 5
15573 15°.7%10.5 [g2s |o.s57 |44.07 l668 42.7 |45 4.3 | S .
1556 (16272 |0.25 |8.0  |£.55 123 8v|é672 (2, |978 138. S | dowr
(557 578 K005 |2-7S |58 2970167/ Vés. g |47 |36.6 | flor 5.5
ok 115 7810 1S e s |d.59 12.97 |68 (63:./ (426 |34, ( |cleor

6605 1579105 |05 16.59 |22 D 1480 g l429 |3/ ) |deor

Observations

Color: lear.) Other (describe):

Odor: (&0n9 Low Medium High VeryStrong H2S  Fuel-like

Sample Paramerers:

VoG

Notes: f‘ﬁ"’ [;9{,‘2

. . .
Signed/Sampler(s): 7 3. (A U




r

PR S |

24 240 |
524 GROUNDWATER FIELD SAMPLING DATA SHEET
Well No.: Lo/ie LR €/ 7 Site:  NASFW TCE Plume Investigation
Sampler(s): /)czc%f?,‘f*/éay 7&/79&%,?‘} Project No:  ARC-001-19 CCD
Well Depth: 5 2 9L Date: g /2_‘ /g - Time: )& 7
DIW (f): s &~ 5 5 [DTP(f):  — Courier”_\~FedEx—*#AUPS Hand __ Other
MP Ht. Above/Below Ground Surface: Sampling Method (G =grab, B=bailer, SP=submersible pump) 5 /
Condition of Bottom of Well: %’CJA ourps /,d Type of Pump: Bladder
Screen Interval (ft) B 22,9 Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
Well Diameter (in): 4/( o S L2414 y/ CU"‘\’IC‘/C):)?[ O Sie, ylarer~
Placement of Pump (ft): aa@« D

Field Parameters

0% |75 78l o8 | |6.57 23 9 482 IV A 472 13193 | ol

o/l 5 9P| 0 351175 6. 50 W3.621677 |17 | 483 WY | la

(61 lis 781025 113 5 1659 2%73k78 - (224|483 |25 7 |clewma

617 1522|0364 2516.52 |23.76 |679.0 | /7205 | 4. %Y 04 & ey

Observations

Color: @D Other (describe):

Odor: @ Low Medium High Very Strong H2S Fuel-like

Sample Parameters: 1}9{_ s

Notes: /ﬂ"_’xzf’. ;Q'ﬂr}\

Signed/Sampler(s): M [




GROUNDWATER FIELD SAMPLING DATA SHEET

924 5441 Sy

Well No.: QHG-LA?LMH g

Ste: QA4S A e PR JRB
rer): DDy g §l6d PN gpg gy s7 CC
ell Depth: S Date: 7. 7-59 Time: Jo SC

DTW (fi): /7 7 DTP (ft): A Courier: A FedEx UPS Hand Other

IMP Ht. Above/Below Ground Surface: /2,

Sampling Method (G =grab, B=bailet; SP —% submersible pump)

Condition of Bottom of Well: s.)/ Type of Pump: Loto ol & -
Screen Interval (ft): ] 25 -4 7" S ‘Weather (sun/clear, overcast/rain, wind direcxion-,‘-zyr;_biem temperature):

'Well Diameter (in): L‘/t/

Placement of Pump {ft): 5.5 373

S f7ﬂch 4 /Fcyx..-,. AN
Field Parameters

hoc (7 172l 2 1 in& Ppe |23 . | S7C |213,¢ |2.32 |/57 3
s | i7202 g2 126 1748 12283 Sz | 2349 | 233 |/5e9
wio 13 2] 0.2 2 7 2 12z4dl st (233 1A 29 1739 2
s piz12| 6.2 (e |23, 122251 8Cs [P 235172 2
.;/20 (22121 8.2 1S ¢ 172y 12321 S 2 |2¢9, |2 38 | T4
i35 | 47420 6.8 | Lo [ 233 | 22¢cl SLE Rtez (22 U2 | P3¢
p3o 17343 .2 76 1723212904 St? {2Lrc QY2 22 5
138 (17420 6.2 | Spe [7.20 225 07 l2wg |2.5v [£9 3
e 1202 6.2 | o 2.3 12295 5926 20616 |2 SLILL. Y
e 112,020 .z | o 12 32028 574 (26 | R Lul lise
pse jircal e2 Ve i3 88| s 109300200 [685.¢
pselirat ez | v2e 12,33 00.93] 96 094 4]2.5F [Sg.§
206 | 20051 0.2 | 126232145 % S 2558263 |y9 ¢
1208 (200} B2 (i | 2.32105.69] SLF |oar 2| 263 (4§ 6
1216 (17021 .2 1Solrav 10293 s (oad o> Y §

1219 — .Scx-'\f\,",’\lv

!"'__-—————_.___—‘ R .
Observations

Color: Clear Other (describe):

a vund g

Odor: @ Low Medium High Very Strong H2S Fuel-like

Sample Parameters:

Qo <

Notes:

Signed/Sampler(s)™~A>bp
= =

T‘Rh -




524 242 .-
. GROUNDWATER FIELD SAMPLING DATA SHEET

Wl No: (s et Bl G 19 Site: VRS Eb [dorth  TRR
Sampler(s): & e 3, Dufpd Project No: Ace ocerv 164 Cc

Well Depth: 23.72 Date: e 7-G 9 Time: cy ‘60

DTW (f): (¢) 2, [PTP f: A Courier: _x FedEx UPS Hand Other

MP Ht. Above/Below Ground Surface: U Sampling Method (G =grab, B=bailer, SP=submersible pump} <>
Condition of Bottom of Well: o Type of Pump: Cntd e -

Screen Interval (ft): 3 Z.?D Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
'Well Diameter (in): Y

Placement of Pump (ft): )€. 9N = n/!-’»i ) O e C;S"C/l

Field Parameters

Lo i
. &
969 . 2¢ | . L 10,6
2 0hLe
Qs /425 | . 2 L&
Ry
¢z, v zal .z 130
R4y m2y | .2 |36
(’cl/g‘c 7 o0t p31 g2 :

X

Observations

Color(@gr/\omer (describe):

Odor: @ Low Medium High Very Strong H2S Fuel-like

Sample Parameters: Vol s

Notes:

<2

. iy Py / P
Signed/Sampler(s): "\ gt e Qm —_ S Ma p &
/ 7




GROUNDWATER FIELD SAMPLING DATA SHEET P

924 243

}

=

L

¢ 1
L L ]

Well No: 3 1/r/ 724 28 Site: Q-(; E Fluwmvw) MRS [LF JWorts .J'fz]g’
mpler(s): P Do coun a3 Tl g Project No: HEQ Geyv g4 €D
ell Depgh;(l.% ?\ /5. < Date: 7 S-%9 Time: r 330

DTW (f): ,/ « 7 DTP(f): 4,2  |Courier: _A FedEx UPS Hand Other

MP Ht. Above/Below Ground Surface: , o

Sampling Method (G =grab, B=baile@submersible pump)

Condition of Bottom of Well: o)

Type of Pumnp: DBiad ol e

Screen Interval (fi): S-S Weather (sun/clear, overcast/rain, wind dii'ec"tion,. ambient temperature):

Well Diameter (in): Z

Placement of Pump (f1):  ,3 < Swnng  Ofect 75 ek
i

Field Parameters

T L T
i
i, ‘
342 22C 1225714 33123 G4 A {1zl -1, 53123 )
13957 | |.ve 12sclnsn 123326000 ||y 73] 159
‘ggi L2013 4517 25130131766 |iss 2]-1. 33116
135) 26 | M. o5t 26124, 28 6716 |19R5 | 1. 231 §.6
[R5y e 2C 1Y, eV 2572y, SUL &TUe (199046, 79 Y
1357 (8215 261N, 26124, 701 69%.C (264, 41-0.34 |5 Go
1o c a2l s is|. 20 Py sy 748 |Refl | G263, 5
wez| VL ezl bous | onleu vler oe s | ¢. 2603 10
yele L2 7) es | M- 29194 Ghbyg ¢ [R12|g 4 2|2 oSt
el Lola2 10,659 25 2472 £70e (203900 7|2, 98
ranz] e s 2stinaglpa lérse 120006 §6 12 6
feyr 4| CeflAe £~ ‘?uja/b/p S
Observations

CglO{Mer {(describe):

Odor: Low Medium High Very Strong H2S Fuel-like

DO 5

Sample Parameters:

- y .?D
NoWS: K L ke = ST 90
A g ’
froimp D7EO = 7. 7

o

Signed/Sampler(s): . A e SR




o

6

524 244 GROUNDWATER FIELD SAMPLING DATA SHEET

Well Noo jjidel TAGZ 7 Suee: WAS . LOops ik, TR
Sampler(s):?_ N Dwrrs purals T anﬁf:\ PI‘O]BCI No: {'\": S oo LA c i
Well Depth: 3;1 <y Date; I §-9 £y Time: 7o
DTW (ft): 22 0c! DTP (ft): ,'!-,"/7 Courier: _n_FedEx UPS Hand Other
MP Ht. Above/Below Ground Surfate: AL Sampling Method (G=grab, B= baller@ submersible pump)
Condition of Bottom of Well: 14y ) Type of Pump: ‘% l odder
Screen Interval (ft): 17 - —5 > ’ Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
Well Diameter (in): -

Cinde ke 270 -
Placement of Pump (ﬁ)'#e;n “C L 3 3 Geo g

R
e

f;qo g¢ |(n 46

2. Ot SN |ox.31 4. 59| 83C
202,00 .25 éé:;.é D39.58 4. 78153¢

Ao o0, 2c 11,56 1N 2 192 34 | $q4.0 |R43 01 4,915

555 Lo ol 0. 2¢ 12 s [N OS5 2213 $ DD .0 | 4. IS &5 [165]
Goce B2 olkle P (350 [ N2y (3592 ¢ W2 41 Y, S| I6YY
g% 1920, 2 14 0 [N 2992, 40| 5.0 PSS, )| Y9.55] ¢ 93
S |looetlan 1S.@ N3¢ 1R 151823 o (Db |Y yS 143
s Revle. 2 lb.sc |0 32192 2¢] §93¢ [Reen | 441 |SY
S2c 22601 C.2 P76 |2 33|32.14 |53 Ble | Hyy AT73
92 |97 o e 2 8‘_5‘5-'0 ). 3 |2 155, 0 DR 2|4 S o Bl
P30y 29001 e @ |Fse D3y 2Lyt s o (26089 USRe S
435 |22c0t]0.2 116,50 |1 311, S4[S1S. iz %1% $I1 |Qan
Gue 132l . Z | 7.5 D3NIR, 2|26 |z ST 56 {R8S
G5 ZRoe| e 2 UR Selq, 3| 2nSe| 51u. 6 [Ne-T14 .76 |1 90
Geo DR . 2113 sl o |2V B | ST syl 4. 471 188

755 Colleat~ searpcs Observations

P
Color: M Other (describe):

S !}—(.,\

Odor: @Low Medium High Very Stronf H2S Fuel-like

Sample Parameters: UoC.<

Notes:

TP = 21U 7

=oaenl ™G Z 2 Ol

Signed/Sampler(s% BM/(’ -




924 245
3

P -
GROUNDWATER FIELD SAMPLING DATA SHEET LR
WellNotos e v/ 2% site: DS Fh M th  T2RB
qml"e'(s)’? D dn Y DofhogfroeaNe Ldry ooi 19 cc
el Depth: 29 Date: DD CQ Time: /376
DTW (f): ;¢ ,.p5¢|DTP (f1): W Courier: _ ¢ FedEx UPS Hand Other
MP Ht. Above/Below Ground Surface: A Sampling Method (G=grab, B=bailer, SP=submersible pump) SP
Condition of Bottom of Well: /qf PRYTAN Type of Pump: A CJ{/,_,
Screen lnterval (f1): ¢t 29 Weather (sun/clear, overcast/rain, wind dix:e;c:tioq, ambient temperature):
Well Diameter (in): 2!
Placement of Pump (ft): 22. (-4 S e ane C’,/Eavx 95.,.:./{:“
7
Field Parameters g
T T e . e
”*%gﬂ 5;0 : Ragﬁ% 54%” - ! r. u:.;%% g i AL .‘ { Amounm
sass e (IDEE pe (PRI UK e ; Wm’é‘?ﬁwaw ied
1336 i.4 | . Q1506 123.43] $52.6c
1346 |je 2| 2 | ol 1D |23 131524 0
1391016 N?| . 1. 1N SUID2 811548 G
3se k2] 2 1y K PG YL 5416
rass e ] 2 kY Vg Selup 22| SH ¢
Ve g n2al 2 (3.0 19.39(32,.22¢4;, o
Wbn S Vi mol L 2 2. (1035|520 23 5'3‘.3"; o
1tire das2) o2 189,23 |0 34 |d9.4415¢) 4
iR L2 g5 1T 3388 | g6
2o |1672] , T | 5.4 )] 3y |23 0 | SHS.ce
142616 T2l oD (.G [1).3Y 123, %|58Y 0
vase e 22 ] 0 2 | G134 |92 9593, ¢
tyas |2 .2 | 7.2 11 34 (22.57|S4¢ &
rede Lie 2] 2 [ 5|73 |93, eq|S90.6
wuS i Mal 2 g 4 19 3|29 |54k ¢
juse Ve 721 .2 | 9.¢ [4.26]33.14] .0
),”S?‘ Qetleck romasly Observations
Color: Clear Other (describe): a /z:u deg
Odor: /ﬁone /Low Medium High Very St trong H2S Fuel-like _
Sample Parameters: Vo
Notes:
@
e/ ~ //7
SignedISmpler(s):WL}_‘}, [t CM'—\ 4 W



524 246

GROUNDWATER FIELD SAMPLING DATA SHEET

DTW (fi): ;.= (5

- ) Site:

'Well No.: CHEATAC2S e

Sampler(s): 1> (DR e Project No: fq"]: Coeay 1S € 5

Well Depth. 2 30 Date: »_ .49 Time: J/e S
DTP (ft): . 4 Courier: y FedEx UPS Hand Other

MP Ht. Above/Below Ground Surface: e

Sampling Method (G =grab, B=baile@submersible pump)

Condition of Bottom of Well: Type of Pump: AL 4l

Screen Interval (ft): 6. 5 . 25, % Weather (sun/clear, overcast/rain, wind direction, ambient temperature}:
Well Diameter (in): o

Placement of Pump (ft): ;< ol Scerref | & fra

Fleld Parameters

2 Twiww

s ). 4 WA c. ol So2lg26d| /2 /4.7
(113 s e usl s 12024 s [ 1920
iN#& A5 6.k |7.73 198,04 g9 7 | ey b
{19 s 1 1.3517.(9 |2492] 495 6 |26 |
1127 5 L &V Ee|Daq |Y9400 204
1125 & 225 | PE3 24, Al YG/. 6% 12055
WV 2% /s 126 7,60 94 7354906 2182
11 3] LIS 1315 |78 PEa 42 Y83 6|08
1134 /S 1B, 60 | SC | 2525 985,06 [223.7
1137 /S |G e51.59 Ry 29| 86.6 9.6
{14 LYy se N sz 2414|4720 P37
143 L5 g 951N .5y 12409 14772, C [236.7
1/ 4L LS s uc | Dya |46 (7S¢ |RY3
) 44 s e ss?usl23 5| 74.6|249).¢
ey 5 620 |9,y 7123511924, 6
J I3 LAl e rz+-.»-_-.’,4/C|—,

Observations

C°‘°{z‘{§‘;";’ﬁ Other (describe): -

Odbr: HomE> Low Medium High Very Strong H2S Fuel-like

Sample Parameters: VOC(
Nowes: g o, F WS ZVa, @ /Y St

Signcd/Samplcr(s% i e




o . "f;‘i'h ‘ ,__,.‘)""l: v -._'u“f,'y . ol "f i g Tt ’ :
; "t'-fl.‘ "‘g'“"' : J‘l . } H ':fi-.hl.‘,}“ki. 524 24'?
[T y . .’ it
. ’ 01 [
GROUNDWATER FIELD SAMPLING DATA SHEET Y

Well No.: WHGLRWOLS Location: NAS Fort Worth JRB
Sampler(s): (" .y} hemo, B .Nialsert | Project Name:  Groundwater Sampling
Well Depth: 7 2 (' Project #: AFC-UN-*%G}Q?M D Dae: /{45 / 9 Time: 6 Qo<
DTW (f): (¢ . 4{ PTP{): Courler: FedBx v/ UPS Hand Other

MP Ht. Above/Below Ground Surface:

Sampling Method @’%ﬂ&t - .‘f);\. Avia G;‘ab

Condition of Bottom of Well: Seone  Si 1

Typeof Pump:  Biaddes PuLﬂ'\p

Screen Intervai (f1): 33,11 - 23.11
Weil Diameter (in): 4"
Placement of Pump (ft): i q !

Weather (sun/clear, ov ﬁcas&/rain, wind direction, ambient temperature):
rrrgt

C“ c, -_;Lg;;‘ Fan Hae

Morth

Field Parameters

o340 |44 jo2 | 140|632 (2083 3y 1292.2| 3.88 [IS.49
dsuid e 6.2 | i ¢ [632 (2038 703|299 13.28]12.98
GlgYE g j o2 122 1632100351763 (285 | 319 11Y.80
eisygs 1aa 0.2 128 1632 120-% [ 762 (2853 13-1% [13.09
s MG {0-2 134 | 632 (2680 T3 280 |3.20 0519
£$55 v aplois 158 | 692 ]20%2] 3 1239|318 | 1238
SsR UGG 005 [V 1692 [26%6 (Y 1277 |8-09 [12.90
sGo) 146 [ is (Y (6 FH 12084 1363 1275 329 13.0F
0h6s i (s th %'vv{ﬁ;iio
Observations

Co!oﬂ@i Other (describe):

OdOr:7 None’ Low Medium High Very

Strong  H2S5  Fuel-like

Notes:

/ﬂ‘f'ﬁ . . -
SignedrSameler): (1 [}, [} o) ARk s |




[ ¢
LI

524 2 48 GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.:  1Rogy796- WHGELR W CLL

Location: NAS Fort Worth JRB

Sampler(s): 3 Niglsen, C 10 g nd

Project Name:  Groundwater Sampiing

Well Depth: 27 S§ '

Project #: AFC-001-19CCD - Date: -/ (- ¢ Time:£ 0 YO

DTW (fi): |3 92, [DTP (f): —

Courier: FedEx - \/ﬁ PS Hand Other

MP Ht. Above/Below Ground Surface:

Sampling Method : (5 ra b

Condition of Bottom of Well: Trac, of < b

Type of Pump: R (addes

Screen Interval (f):(2 (,~ 22.6 !
Well Diameter (in): B "

Placement of Pump (ft): jg. 2"/

Weather (sun/clear, overcasi/rain, wind direction, ambient temperature):

Owercast | 84°

Field Parameters

0955 | Regin DAL N wle L

1003 1554 6.2 $ Fo lbwg 2350 72¢ |257 |5 00| i656]
1006 [i13.891 0.2 |26 |03 123.33] 324 |25 1 3.37|18R
009 11383 0.2 13.2 | 6.6%|23.3Y 724 |28 | 3.28 {160
1012 113431 6.2 13.§ [6.67123-90 925 |24513.28 |14.9
(511533 0.2 | 4.9 166812343 726 |24/ 13.49|i3.5]
10081 0299 ©.2 |5.0 | p.63][23.50 72% (239 [3:29 | il. 62
1021112.94 0.2 1 5.6 1bbb|23.s2 327 1220|330 i1 10
1024 11334 0.2 | .2 | b el [23.58] 228 | 235 |3.31 109
1023 112,990 06.1S1&.6 | 6T | 23.000 22% 23] [3.68] 495
1030 115541 0.16 1.9 1b-66]23.62) 229 |231 |3.34]9.52
1033 11384 0.05 | 7.3 | bbb |23 68| 229 (220]3.39]3.92
103611334041 7.9 |6 22941332 |22F |3.9b| 7.9
(090 | Cot@act samplap

QObservations

Color@lear) Other (describe):

Qdor: @o% Low Medium High Very

Strong H2S  Fuel-like

Notes:

) v )
igned/ : - .
Signed/Sampler(s): - M’/




GROUNDWATER FIELD SAMPLING DATA SHEET

024,249 5

Well No.:  1pagi409, WHGL Rwai}

Location:

NAS Fort Worth JRB

Sampler(s): E N Q,QM\} LW! Lisanw]

Project Name:

Groundwater Sampling

Well Depth: 72 4 Project #: AFC-001-19CCD Date: 4 - )6~ 99 Time: /525
DTW (fi: {5 g5’ [DTP (f): — Courier: _ FedEx v/ UPS Hand Other ’

MP Ht. Above/Below Ground Surface: Sampling Method : (7, rals

Condition of Bowom of Well: 2"'p¢ S (£~ | Type of Pump:  Bladdey

Screen Interval {ft):

Well Diameter (in): "

Placement of Pump (ft): a’)D’

Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

PMJJ, O{OLLJLJ, ) IF

Field Parameters

n3s (P)um DuNggrs, WL -

MYHIS$I 00" 7.0 1. 6512269 Fot |18 [S5.69161.0
45D 11589 Cd | 1.3 16622514 358 [ 1§91 U 08 51.7
1453 1S. 891 0.0 | 1§ b l) [22.7F 3S2 (192 |3 3942 .6
st 15891 0.0 | 1.9 6.6l 12289 284 |}93 |38 Y0 ¢
1959 1Is.8410.1 | 2.2 1312270 7S] 1§06 1 4.821239.f
1502015840 0.0 1 2.5 16! [ 228! 750 | /88 1399 |3/-8
50515841 0.0 1.2.% lbbl 122783 s 141 [3.82128.0
/508 | 1584 0. 1|3 ] | 60 |22.51 747 |93 |3.74|25.3
151 1583|000 134 | bt [22499] 247 [199 |3.93 [232.5
51411595 00 |2 F | L.L0 12250 247 |94 | 23|22 .2
(3 is.851 0 | 4.0 | 6.60l22.48] 74F 1195 [ 3-8 | €.

15201 15.951 0./ | 4.3 [ b.6D (2294 746 195 | 4. 031183
19523115.%51 00 [ 4.7 [ b.60 2245 96 | 953 - & 172.6
15251 (0 04d S»WM

Observations

Colo(CleaﬂlOther {describe):

Odor: (None JLow Medium High Very Strong H2S5  Fuel-like

Notes:

e,

. 7

Signed/Sampler(s): /43. Willi ) .
s




524 250 .

GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.:  wHGLRWO18

Location: NAS Fort Werth JRB

pampler(®): 17, Nie o C Wi fiewad

Project Name:  Groundwater Sampling

Well Depth: 27715 ¢

Project #: AFC-001-19CCD Date: G ./ 5G4 Time: e/ ()

DTW (ft): |3 q<6f DTP (ft}: —

Courier:  FedEx (~UPS _ Hand __ Other

MP Ht. Above/Below Ground Surface:

0

Sampling Method : G?(‘ a’(i)

Condition of Bottom of Well: 3" ¢ 'Sacli et Type of Pump: /2 ladder

' IScreen Interval (ft): 12.5 - 27.5

Well Diameter (in);

Placement of Pump (ft): 27 S

[

Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

Clean, 85°, Winll from NE .

Field Parameters

ybe, Size, and Amount.
of Sediment Discharged

1545 Jz)e,»}:rl !')vbu\ub\:;} w ikl .

iS50 [T 56 010 |05 | 7Y [29.25| F/0 |ig4 | 4-30 |20 .©
(S63113.9016.00 | 0. |b.72 |25.4] | 702 ISF | GCFyp D
1SS IESG 00 |10 k32 (23697 Fez | 190 | Y00GS
Issa |32 0 | 19 |6.93 |99.0% | 704 | 192 | 4 SL| B.Y¥
icC2liz.-9tloiC | 1 F b2 12911 | 704 /94 |46 19.50
1605 112.92]0.00 | 2.0 | .70 24925 o, [ 19F | Y.0C 1 F.90
(08 |17 92160 [ 2.3 6.3 1299 304 | 19% | 4. 01 (3.5
10 1 (g e it 5va~'\;1,){,(’}{").

Observations

ColorClear’ Other (describe):

Odor: /ﬁ"@é Low Medium High Very Sreng H2S  Fuel-like

Notes:

Signed/Sampxer(s):Z"_* _ LL { j L’I_U/’)’) //T;M




oy G 524 25)

GROUNDWATER FIELD SAMPLING DATA SHEET LG T
[Well No..  WHGLRWO19 Location: NAS Fort Worth JRB
Samp]er(s):(l.w! “ S, % K}" dlaen Project Name;  Groundwater San:lpling
Well Depth: 22.1.3 ’ Project #: AFC-001-19CCD Date: G -/4-55 Time: 420
DTW (ft): l J. C](c DTP (ft): — Courier: ___FedEx A7 UPS __ Hand ___ Other ’
MP Ht. Above/Below Ground Surface: 0 Sampling Method . { ﬂ’] G t) e
Condition of Bottom of Well: & puc = H Type of Pump: Biadc T ‘V\-&_!:)
Screen Interval (ﬁ)@«l-?‘—- 23 Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
Well Diameter (in): 4 Clear ’ 35
Placement of Pump (ft): |, 3’

Field Parameters

eotabil ik J{m" i ef 01O Urm g

-
< et
—~

i

1900 [ Bewin | punging i ,

wez [192ag| ¢ 0 Vo 4 Te.ed] 20,24 282 [i95 |S535 | 1242
MosS DU 9%| 001 0.7 {7 | 24220 379 |4k |Y 55|71
408 14981040 1 10 |bbb|2929 F81 [ 197 |9 HS| (NS
4 |iseoi|ed3 ] 1Y [eed]24919123% |98 | U5815 92
g 1502l 6 D] 1% |6 6512330 364 | 149]Y4.381Y.37
MRS 02120 2.0 [645]23.220 363 | 14943513550

1420 [Co et Sama

p—
=
s
k=

Observations
Y i Y

Colq/: El;ca/r} Other (describe):
Odor:CI\‘IP'r_xe/“ Low Medium High Very Strong H2S  Fuel-like

Notes:

Signed/Sampler(s): ( [‘ ‘LL J\') /MJ
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9 2 4 252 GROUNDWATER FIELD SAMPLING DATA SHEET VLG | o .
Well No.:  WHGLTAG2? Location: NAS Fort Worth JRB ol

Sampler(s): [)) N 'I_Cz- Wl ayuss | Project Name:  Groundwater Sanjpling

Well Depth: Project #: AFC-001-19CCD Date: -f5 ,L/c’ Time: f <5
DTW (ft): DTP (ft): Courier: FedEx +~ UPS Hand Other

MP Hi. Above/Below Ground Surface; 0 Sampling Method : Cﬁ ;\ab

Condition of Bottom of Well: Type of Pump:  B{addec

Screen Interval (ft): ;7 _ 32

Well Diameter (in): 2" Clear , B5°
Placement of Pump (ft): 2? '

Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

Field Parameters

IBE

HYC | 54 e, WL

(Y% €8 | e tH 2508l 328 1215 [7.00 1519
s LU e |2960] 920 [20F [6.98] 94
H3Y |t |12 124.24] Fiz [218 [€.30] Uiy
st 17 1. 32124905 309 |2i% |£.25]25%
1200 2.0 1. 342228 760 | 206 | #1733
{203 2 .51 12298 HC | 200 b33 bk
(206 2 e (912395 201 210 |£.251245
| 284 30 b e 22255 499 | 2] |6.75121%
(212 |2 8.3 | L9]2522] 98 | 2)] | &.Y5]| 206
(25 3. | by |25 | Fos |2iC0 20185
2% 3.4 |6 b9 |249.09] 11/ 200626 [59
122 H2 [ F2]249.35] 715|206 ] b-50| /Y
122Y 4 16692929 1y |20% | (30| 15
1227 4.$ 6. &S REB | 2iz 203 L2 | 156
1230 S L2929 iy [20% 627 126

Observations

Color: Clear Other (describe):

Odor: None Low Medium High Very Swrong H2S  Fuel-like

Notes:

Signed/Sampler(s): (815“) N er&d, PA‘;")'JJ
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B 524 253
GROUNDWATER FIELD SAMPLING DATA SHEET |- 'aogh 52 ¢ /2
Well No.: _gpgyio9 W H(’_-,[_T,qcngj(wt; Location: NAS Fort Worth JRB “ '
Sampler(s): ( e ,CT-\.Q.J\!} ) ;')K-Gfi..") Project Name: Groundwater Sampling
Well Depth: | Y Project #: AFC-001-19CCD Date: G -] 5% Time: st
DTW (ft): DTP (fo): Courier; _ FedEx UPS Hand Other

MP Ht. Above/Below G_round Surface:

Sampling Method :

Condition of Bottom of Well:

Type of Pump:

Screen Interval (fi):

[Well Diameter (in):

Placement of Pump (ft):

Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

Field Parameters

1223 22,4 | 0.1 154 |6.26

21956 H% 20k [6.32]i16

V2% 223 [ 6-]

F | .08l 298| 720 | 206 | 683 ][06F
C

29723 | 320 |20k [ .33 i

242 12231 | C.1

RCRNCRLIA

48 Fie 205 |e.sk] 97.2

5

239 (2.9 | o |e.C | ELY
7
6

(2451221 | 6.4 e | k66

29.33 2is | 205 6. ¥ 29.5

! ZSD (,{'_; k@g - (— gUUr‘va{f)-(:_,( 5

Observations

Color: Clear Other (describe): l/f{ L\Je._tf/

Odor: (ﬁone, Low Medium High Vegf Strong H2S  Fuel-like

Notes:

sloncd/SampIET(S) M’\—@

e

_., -
t_"-n.
"_"‘-n.
"‘-‘.

N\

3
e
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524 254

I

GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.:  wHGLTA023

Location: NAS Fort Worth JRB

Sampler(s): & ,“\)i&’ﬁaﬂ ,(I LO: ” 1ams

Project Name: Groundwater Sampling

Well Depth: 77 %5, (/2

Project #: AFC-001-19GCD

Date: ?/é"77 Time; 1215

e

DTW (ft): 17 '3%{ DTP (ft):

Courier: FedEx 1/ UPS Hand Other

MP Ht. Above/Below Ground Surface: 0

Sampling Method : (5, b

Condition of Bottom of Well: rpc, of Si Mt

Type of Pump: (Q/Q C[de_f

Screen Interval (ft): ¢ _ 29

i

Well Diameter (in): )

Placement of Pump (ft): /,1.2 b !

Weather (sun/clear, overcast/rain, wind direction, ambient temperatare):

Mosﬂj Cfoudj, L

Field Parameters

{5
1135 | Stoa PuAtiing wetd

nag 1795 ous | %0 |35 122.82] €78 |22% [S 63345
U9F /3493008 | 13 |92 |22.65] 675|228 |5.22| (.
(50 113451 0.5 | 1. F [ 6.792 (2260 034 (227 | 5.06 1499 F
sy P43 0. is1 2.0 169212259 24 (227 15.121490.5
S 743 0. | | 2.3 1672122.5% 75 225 | 5.8 | 3% 2
HsA 17493 D0 |1 2. b | 6H 722N 76 |22515./0[52.0
2021 {343 01 | 2.9 [b6.F 12292 (78 229 | 5. 09|28 F+
1205 112.943 0.7 | 5.2 |6 T0}122.95] 30 |223(15.8%|25.C
208 17495 0.1 | 3.5 |p. Y0 2254 638 |222 | 5./ |27,
120 11793 o |38 6.2 1223y 23 (222 15.091246.%
1204 [1143] 0,089 40 | 6FH 12220 669 (222 |5 .09 |27
1215 | (oddeled éa,fmﬁn&w

Observations

Colorﬁ@/‘ Other (describe):

Odor: {ﬁon'e Low Medium High Very Strong H2S Fuel-like

Notes:

Signed/Sampler(s): [:P M’)jj/{/}//)\/) , ,M%
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SR A 524 255
' o o UTS Ren
GROUNDWATER FIELD SAMPLING DATA SHEET Pcu&; 1 e 2.

Well No.:  WHGLTA025 i Location: NAS Fort Worth JRB
Sampler(s): EB‘ N; L‘bf{_’q .CLOJ ”!.a.ﬂqj Project Name:  Groundwater Sampiing
Well Depth: 9 | 2G5 Project # AFC-001-19CCD Date: G-/4-99 Time: [ LS
DTW (f): [, qj(p¢ [PTP(f): — Courier: ___FedEx v~ UPS Hand Other
MP Ht. Above/Below Ground Surface: 0| Sampling Methad : (q reb

Condition of Bottom of Well: Corne i i+ Type of Pump: R fﬁc‘d(‘. -
Screen Interval (ft): 195 - 20.5

Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
Well Diameter (in): 2" Clear ; B85°
Placement of Pump (ft):  |¢}. & */

Field Parameters

A

1530 | Start PLlAA N ia;.‘[-’ii . 28‘}&['30_;‘5)’)' "'f 2% f\&f’x; #-f 0./0 (f M)
1536 000 P0.60 692 26 2 Glf | (90.917-10 139
1539 G0 09016 90 [26.17] 608 [j99.]1Y.91 [122.§
is4?2 00 | 1201658125 W 0S| /69.019-561132.4
ISHS C00 | (-5 |6.88 [25.20] 03 {991 Y'Y ||3uEss
1S4% 040 | V% [£.GC[25 03] 01 119¢.0M-blk [/00 Y
551 CAO 20 R824 S9F 1149719493 ¢%.5
155 (0 124 1695 129.52[563 12005]4.4S | Y06
1557 G 123 [£8%124.5H 594 |20L7 4. 5C | 504
1600 F40 3.0 16 S0RY.sD] 592 1985 51/ 6. %
G C.i013.2 (-85 129 %] 54> |2eex|y-SY |83
Lebbo C A0 |2.6 1892434 5495 20434 0D | 16.2
loCq 0 12.9 1690 124 9 59F 2057 490 | [4.6Y
lelZ GuClY-2 [6.90 12510 | 598 [207.004 63 | i2.)
bis Foit NS 16.90125°20 @0G |2085] Y03 HE 1.3/
ot C.i01 Y% 16.90 23535 Lol (264 5|4Y-6F

Observations

Color: Clear Other (describe): S ;
Odor: /I@]E “iLow Medium High Very Strong H2S Fuel-like
-

L4

Notes: & Wek ¢ cle_pﬁr'\’\ comdd nat ba r\.\ga&w&g&’{ bl *!'7'!'.’) rr—l! purap,

) e~

: . 4 f
Signed/Sampler(s): A M -




524 256

GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.: Edsrang v 11074 0z ]

. Location: NAS Fort Worth JRB

Sampler): @ jhiadsen , Crilitligm

v\Proiect Name: Groundwater Sampling

Project #: AFC-001-19CCD

Well Depth: ('qee 1, . { )
DTW (f0): Dfp i

Dae: - /Y0 Time r(-ﬂ
Courier: FedEx -~ UPS Hand Other

SO

MP Ht. Above/Below Ground Surface:

Sampling Method :

Condition of Bottom of Well:

Type of Pump:

Screen Interval (ft):

Well Diameter (in):

Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

Placement of Pump (ft):

Field Parameters

Sanpres Lot Kide, | chanigdd wr COMPAs s/
Lo 20| Startid t;)w‘ G ire, GAGIN . - i
40 0 [5°6TRar]2611] 615 |pergle 221212
I > g1 15.316.90125.52 (0SS |206.915 .07 8.2
LY 60 15-¢ [6.89]2568] (06 |205.94.24 |5./2
fedq Gl 159169012599 ¢l (2icq 48] |3 O
630 Colldct S 71.&{)1:(’)

Observations

Color; Clear Other (describe):
Odor: None Low Medium High Very Strong H2S Fuel-like
Notes:

Elgned/Samp]er(s): ( . M /}1_

_ = /"?!/‘/)‘ —
D LT NAT

P 2 of 2
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SRR 524 237

. . ; l': S y oo
GROUNDWATER FIELD SAMPLING DATA SHEET _ ot
Well No.: WHGLRW(O15 Location: NAS Fort Worth JRB
Sampler(): T 1) ¢ [{ace (115 a <] Project Name: 8849 P1yne. Delineedion
'Well Depth; - 27 . 6 il Project #: AFC 001 19CCD Date: [ |~-4 -qq Time:{ 736
DTW (ft): i ! IDTP (fi): — Courier: _, / FedEx UPS Hand Other ’
MP Ht. Above/Below Ground Surface: 0| Sampling Method : (7 ~

Condition of Bottom of Well: SlocHu Sty | Type of Pump: @ (GLO(O{ el
o/

Screen Interval (ft): 1311 - 23011 Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

Well Diameter (in): 4" CLaon (9%0
y

Placement of Pump (ft): | ¢ 7

Field Parameters

W25 9y 100 b2 2i0HALD (229 1330] 55
124511501 0.2] 0.3 1623 |21.05] 975 123] [3.04] 3Y
FRFER 1 1S.010.25[ 091,72 1204 dis [232]2492133S
SIS 41005 | LR F] 1209 915 (224 12.93] 204
1254l 45 .110.2 1 2.2 [ 32} 204F] 915 (225 [2.90127.
175215 | 0.3 |3.( .37 12098 §1S 23512902/
[BO0LIS.0| 0.3 | 4Y-5 1631 12098 Q1S | 236 12.99 125.9
[R50 109 | pd {62 2099 915 |22 13.09125.0
190615 10Y | FZ L H RI.00 div (237 1315 124.F
1909 | U501 0.9 19 316 F[2].02) di¢ [23%813.15 |23.5
(8121151 1 b.g 1109 [ 120021 U [23% 2 15122, |
(BIS|s (1049 125322100942 1239 ]3.2012]. 2
i s 10 1. 1| 632121020 Gil, [229 13 351213
B0V 1S 10.4 IS 216 F221.03| Q1 F |24p 13.5012]. F
1829 50 0.9 |17 30.33121.02] 917 (24|60 |Z0.5
1§ 24 C@QOO(PfUW 3=

Observations

S
Color: (Clear Dther (describe):

o b - .
Odor: (Nﬁé) Low Medium High Very Smong H2S Fuel-like

Notes:

Signed/Sampler(s): / \" {Ajm /\f7 i
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524 258

GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.:  wHGLRWO16

Location: NAS Fort Worth JRB

SamplerSY %yt ham s /T i (14 €.

Project Name: B€™ Plume. Tie)\ntain'on

Well Depth: 35 5 SZ Project #: AFC 00113 CCD Date: rﬂ’j’%ﬁ? Time: (175 &
DTW (ft): /392,_ DTP (ft): — Courier: X FedEx UPS Hand Other
MP Ht. Above/Below Ground Surface: Sampling Method : 2.4/

Type of Pump: g /Q/Q(L -~

Condition of Bottom of Well: 'S(‘//Z'l
v

Screen Interval (ft):

Well Diameter (in): j/
Placement of Pump (f1): /'g, 2.5

Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

5&/2/17 , s (,«v(n-cf /;m #/ y &l g

Field Parameter