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This Groundwater Sampling and Analysis Program Third Quarterly Groundwater Monitoring
Report was prepared for the Air Force Center for Environmental Excellence (AFCEE) to describe
the basewide quarterly groundwater monitoring event conducted at Naval Air Station Fort Worth
Joint Reserve Base, Carswell Field, Texas, during January 1998. The work has been conducted
under Contract No. F41624-95-D-8005-0007, Delivery Order No. 07, issued to HydroGeoLogic,
Inc. (HydroGeoLogic). The AFCEE Contracting Officer’s Representative is Joseph Dunkle.
HydroGeoLogic’s Program Manager is James Costello.

Activities described by this Quarterly Groundwater Monitoring Report were performed in
accordance with HydroGeoLogic’s pre-draft Groundwater Sampling and Analysis Plan
(HydroGeoLogic, 1997b), the draft Basewide Quality Assurance Project Plan (HydroGeoLogic,
1997a), and AFCEE-approved modifications.

U.S. Air Force Center for Environmental Excellence
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1.0 INTRODUCTION

432 14

Groundwater monitoring at Naval Air Station Fort Worth Joint Reserve Base (NAS Fort Worth
JRB), Texas, has been performed to provide a basis for development and implementation of
remedial actions under the Air Force Installation Restoration Program. This report summarizes
the first of four scheduled quarterly sampling events for 1998, performed in January 1998, in
accordance with the pre-draft Groundwater Sampling and Analysis Plan (GSAP) (HydroGeoLogic,
1997b) and the draft Basewide Quality Assurance Project Plan (QAPP) (HydroGeoLogic, 1997a),
to characterize the presence and extent of groundwater contamination and potential surface water
contamination.

1.1  SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN

Since 1942, most hazardous waste generated through operations and activities at NAS Forth Worth
JRB has been disposed of in landfills, reused on base, or processed through the Defense Property
Disposal Office for off-base recycling or disposal. Since 1984, many waste management areas,
such as landfills, fire training areas, oil/water separators, and other waste accumulation areas,
have been investigated. A total of 68 solid waste management units (SWMUs) and one area of
concern (AOC) were identified as part of a Resource Conservation and Recovery Act (RCRA)
facility assessment (RFA) conducted for the former Carswell Air Force Base (A.T. Kearney,
1989).

In February 1991, the Texas Natural Resource Conservation Commission (TNRCC) (formerly
Texas Water Commission) issued Carswell Air Force Base a RCRA Hazardous Waste Part B
Permit (HW-50289), which described the requirements and procedures for site investigation
(Texas Water Commission, 1991). The permit also required RCRA facility investigations (RFIs)
at a number of the previously identified SWMUs. Subsequent site inspections identified an
additional 15 AOCs at the site. According to TNRCC correspondence, RFIs were later required
for many of these AOCs as well as for additional SWMUs. Many of the AOCs (TNRCC, 1995).
In 1995, the TNRCC issued a letter designating which SWMUs and AOCs required no further
action. A total of 17 SWMUs and 1 AOC required no further action as long as there was no
evidence of releases (TNRCC, 1995). All SWMUs and AOCs currently identified at NAS Fort
Worth JRB are listed in Tables 1.1 and 1.2. The locations of the active SWMUSs and AOCs are
shown on Figure 1.1

Portions of the facility are subject to Air Force Base Realignment and Closure (BRAC)
management, while other portions are managed by the Air Force Center for Environmental
Excellence (AFCEE) under the Defense Environmental Restoration Account (DERA). These
management responsibilities are included in Tables 1.1 and 1.2. The reader should refer to the
Site Characterization Summary Informal Technical Information Report (CH,M Hill, 1996) and the
Compliance Plan Application (Waste Policy Institute, 1997) for more information on the
description and status of individual SWMUs and AOCs.

U.S. Air Force Center for Environmental Excellence
FA\Deliverables\ AFCEE\DOT\Drft Qrtly Rpt\RO7-98.560. wpd 1-1 HydroGeoLogic, Inc, 7/17/93
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Table 1.1 432 15
Solid Waste Management Units (SWMUs) at NAS Fort Worth JRB

SWMU | . Deseripion-. . OPR
1 Pathological Waste Incinerator (NFA) BRAC
2 Pathological Waste Storage Shed (NFA) BRAC
3 Metal Cans (NFA) BRAC
4 Facility Dumpsters (NFA) BRAC
5 Building 1626 Waste Accumulation Area DERA
6 Building 1628 Wash Rack and Drain DERA
7 Building 1628 Qil/Water Separator DERA
8 Building 1628 Sludge Collection Tank DERA
9 Building 1628 Work Station Waste Accumulation Area (NFA) DERA
10 Building 1617 Work Station Waste Accumulation Area (NFA) DERA
11 Building 1617 Waste Accumulation Area DERA
12 Building 1619 Waste Accumulation Area DERA
13 Building 1710 Visual Information Center Work Station Waste Accumulation Areas DERA
14 Building 1060 Bead Blaster Collection Tray (NFA) DERA
15 Building 1060 Paint Booth Vault (NFA) DERA
16 Building 1060 Waste Accumulation Area DERA
17 Landfill No. 7 DERA

B 18 Fire Training Area No. 1 (NFA) BRAC
19 Fire Training Area No. 2 BRAC/DERA
20 Waste Fuel Storage Tank BRAC/DERA
21 Waste Oil Tank BRAC/DERA
22 Landfill No. 4 BRAC
23 Landfill No. 5 BRAC
24 Waste Burial Area BRAC
25 Landfill No. 8 BRAC/DERA
26 Landfill No. 3 ) DERA
27 Landfill No. 10 DERA
28 Landfill No. | B , - - DERA
29 Landfill No. 2 - ) DERA
30 Landfill No. 9 DERA
31 Building 1050 Waste Accumulation Area DERA
32 Building 1410 Waste Accumulation Area DERA
33 Building 1420 Waste Accumulation Area DERA
34 Building 1194 Waste Accumulation Area DERA
35 Vehicle Refueling Shop (Building 1194) Oil/Water Separation System DERA
36 Building 1191 Waste Accumulation Area DERA
37 Vehicle Maintenance Shop (Building 1191) Oil/Water Separation System DERA
38 Building 1269 PCB Transformers Building (NFA) DERA
39 Building 1643 Waste Accumulation Area DERA
40 Building 1643 Qil/Water Separation System DERA
41 Building 1414 Oil/Water Separation System, Field Maintenance Squadron Aerospace DERA

Ground Equipment
42 Building 1414 Waste Accumulation Area DERA

U.S. Air Force Center for Environmental Excellence
F:\Deliverables\ AFCEE\DOTADft Qrily Rpt\RO7-98.960. wpd I-2 HydroGeoLogic, Inc. 7/17/98
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Solid Waste Management Units (SWMUSs) at NAS Fort Worth JRB

SWMU "Description " T T OPR
43 Building 1414 Non-destructive Inspection Waste Accumulation Point (NFA) DERA
44 Building 1027 Qil/Water Separation System at the Aircraft Washing Hangar DERA
45 Building 1027 Waste Oil Tank Vault at the Aircraft Washing Hangar DERA
46 Building 1027 Waste Accumulation Area (NFA) DERA
47 Building 1015 Jet Engine Test Cell Oil/Water Separator DERA
48 Building 1048 Fuel Systems Shop Floor Drains (NFA) DERA
49 Aircraft Washing Area No. ] DERA
50 Aircraft Washing Area No. 2 DERA
51 Building 1190 Central Waste Helding Area DERA
52 Building 1190 Oil/Water Separation System DERA
53 Storm Water Drainage System DERA
54 Storm Water Interceptors DERA
55 East Gate Oil/Water Separator DERA
56 Building 1405 Waste Accumulation Area (NFA) DERA
57 Buildings 1432/1434 Waste Accumulation Area (NFA) DERA
58 Pesticide Rinse Area BRAC
59 Building 8503 Weapons Storage Area Waste Accumulation Area BRAC
60 Building 8503 Radioactive Waste Burial Site BRAC
61 Building 1320 Power Production Maintenance Facility Waste Accumulation Area DERA
62 Landfill No. 6 DERA
63 Entomology Dry Well (NFA) DERA
64 French Underdrain System BRAC/ DERA
65 Weapons Storage Area Disposal Site (NFA) BRAC
66 Sanitary Sewer System BRAC/DERA
67 Building 1340 Qil/Water Separator BRAC/DERA
68 POL Tank Farm BRAC/DERA
Notes:

NFA = no further action
OPR = office of primary responsibility
PCB = polychlorinated biphenyls

U.S. Air Force Center for Environmental Excellence
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Table 1.2
Areas of Concern (AOCs) at NAS Fort WorthJRB 432 17
TUAOC pEns  Déscription” ' "OPR
1 Former Base Service Station/Former Base Gas Station BRAC/DERA
2 Airfield Groundwater DERA
3 Waste Qil Dump (NFA) DERA
4 Fuel Hydrant System __DERA
5 Grounds Maintenance Yard BRAC
6 RV Storage Area DERA
7 Former Base Refueling Area DERA
g Aerospace Museum BRAC
9 Golf Course Maintenance Yard BRAC
10 Oil/Water Separator DERA
11 Qil/Water Separator DERA
12 Qil/Water Separator DERA
13 Oil/Water Separator DERA
14 Unnamed Stream BRAC
15 Storage Shed DERA
16 Family Camp BRAC

Notes:

OPR = office of primary responsibility

U.S. Air Force Center for Environmental Excellence
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1.2 MONITORING OBJECTIVES 432 19
A basewide groundwater sampling and analysis program was initiated for NAS Fort Worth JRB
in April 1995 to address groundwater contamination associated with the SWMUs and AQCs
identified on the base. Nine rounds of quarterly sampling have been completed to date: April
1995, July 1995, October 1995, January 1996, January 1997, April 1997, July 1997, October
1997, and January 1998. The monitoring objectives for the four rounds of quarterly sampling
proposed for 1998 are described in detail in the pre-draft GSAP for 1998 (HydroGeoLogic,
1997b). These objectives were developed based on the results of the four quarterly sampling
rounds conducted as part of the 1997 program.

Short- and long-term objectives established for the 1998 program were delineated to ensure that
adequate data are collected for the evaluation of the critical exposure pathways involving
groundwater. The objectives also address the mandatory monitoring requirements for the SWMUs
and AOCs that have approved remedial or closure plans.

1.2.1 Short-Term Objectives

Based on previous investigations, two critical exposure pathways have been identified that
potentially threaten human health and the environment in the area surrounding NAS Fort Worth.,
They include:

S-1  Off-Site Groundwater - monitor potential migration of contaminated groundwater
off-site; and

S-2 On-Site and Off-Site Surface Water - monitor potential on-site and off-site exposure
to surface water (i.e., Trinity River and/or Unnamed Stream).

The short-term objectives for the groundwater sampling and analysis program are to monitor these
two potential exposure pathways. Wells located near the NAS Fort Worth JRB boundaries, and/or
immediately upgradient of surface water bodies where groundwater may discharge to the surface
water, will be monitored to meet these objectives,

1.2.2 Long-Term Objectives

The long-term objective of the groundwater sampling and analysis program is to establish a
process for collecting data to support closure of SWMUs and AQCs and to identify and/or confirm
potential impacts to off-site receptors. The groundwater sampling and analysis program has been
structured to provide information to support the following activities in light of the long-term
objectives:

L-1  Current Regulatory Requirements - conduct sampling to fulfill current long-term
monitoring (L.TM) requirements associated with closure of SWMUs and AOCs
(discussed in Section 1.3)

U.S. Air Force Center for Environmenial Excellence
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L-2  Additional Source and Plume Delineation - define horizontal or vertical migration
of contamination associated with miscellaneous hot spots and potential source areas
where data are not currently available

L-3  Natural Attenuation - collect data to demonstrate that natural attenuation of
trichloroethene (TCE) is occurring

L-4 Compliment Ongoing Remediation/Assessment Activities - support ongoing
remediation/assessment monitoring activities

The components of the groundwater sampling and analysis program that were designed to support
the Iong-term objectives are based on a review of existing data from previous investigations and
a current understanding of the remediation plans for the SWMUs and AOCs. These components
may require modification to accommodate new data resulting from ongoing and future
investigations/remedial actions at NAS Fort Worth JRB. If necessary, the GSAP will be amended
to reflect modifications to the long-term objectives.

1.3 CURRENT LONG-TERM MONITORING REQUIREMENTS

Currently, L'TM is required as part of the remedial action for SWMUSs 64, 67, and 68 and AOC
7 (Parsons, 1997) and as part of a corrective action for AOC 1 (IT Corporation, 1997a, 1997b).

As part of the remedial action for SWMUs 64, 67, and 68 and AOC 7 (Sites ST14 and SD13), a
total of 22 wells will be used to monitor the nature and extent of dissolved contaminants at these
sites (Parsons, 1997). The purpose of these monitoring events is to confirm that source soils are
not causing increases in groundwater contaminant concentrations and that no unanticipated
downgradient migration is occurring. The remedial action calls for quarterly sampling until the
appropriate target concentrations are obtained, and then, an additional 2 years of verification
sampling to ensure plume stability and ongoing compliance (Parsons, 1997). Table 1.3 lists all
wells designated for sampling as part of this remedial action. Nine of the wells (associated with
the SD13 area) will be sampled for RCRA Appendix IX constituents in January 1998. The
remaining wells will be sampled for volatile organic compounds (VOCs) using U.S.
Environmental Protection Agency (EPA) Method 8260A or benzene, toluene, ethylbenzene, and
xylene (BTEX) using EPA Method 8020A. Some monitoring wells will also be sampled for
metals, as specified in the Remedial Action Plan (Parsons, 1997). All wells will also be sampled
for natural attenuation parameters.

As part of the corrective action for AOC 1 (Base Gas Station/Base Service Station), quarterly
groundwater monitoring will be conducted for a period of 1 year, which began in October 1997
(IT Corporation, 1997a, 1997b). The samples are being collected from six wells (SAV-2, BSS-B,
MW-10, BGSMW03, BGSMW(05, and BGSMW06) and will be analyzed by EPA Method
SW8020A for BTEX compounds and methyl tert-butyl ether (MTBE). In addition, field
parameters will be measured in the field at the time of sampling and will include pH, temperature,
conductivity, dissolved oxygen (DO), and turbidity. The original LTM requirements specified
monitoring well MW-1. However, construction of a sewer line in spring 1997 destroyed this

U.S. Air Force Center for Environmental Excellence
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Table 1.3

Wells Designated for Sampling in Remedial Action Plan 432 21
for SWMUs 64, 67, 68 and AOC 7 (Sites ST14 and SD13)

~Well Designation™—=

ST14-14, ST14-24, ST14-26

ST14-03, ST14-W16, ST14-W18, 17M, ST14-
02, ST14-29, ST14-W21, ST14-04, ST14-28,
WHGLTAOQ08

Type of Well CSite
Upgradient Wells (3 wells)
Plume Wells (16 wells) SWMU 68 (10 wells)
[Site ST14]
SWMUs 64 and 67 and
AOC 7 (6 wells)
[Site SD13]

$D13-01, SD13-02, ST14-W31,
SD13-04, SD13-06, WHGLTAQ07

Downgradient Wells - POC Wells (3 wells)

SD13-07, WHGLTAQ05, WHGLTAQ06

U.S. Air Force Cemter for Environmental Excellence
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monitoring well; monitoring well SAV-2, located 80 feet to the southwest of MW-1, has been
monitored as a substitute.

1.4 REPORT ORGANIZATION 122 27

Section 2.0 of this report provides a description of the environmental setting, while Section 3.0
includes a description of the monitoring activities performed during January 1998 as part of the
basewide groundwater monitoring program. Section 4.0 discusses the quality assurance/quality
control (QA/QC) program. Section 5.0 of this report describes the results of the field and
sampling analyses, including well inspections, water level measurements, and analytical results.
Section 5.0 provides a summary of the basewide groundwater sampling event conducted in January
1998, and Section 6.0 provides conclusions and recommendations. References are listed in
Section 7.0. Appendix A presents water level measurement and inspection sheets, field notes, and
field data sampling sheets. Appendix B provides a summary of the analytical data. Appendix C
provides the results of LTM conducted at AOC 1 (Base Gas Station/Base Service Station) during
the October 1997 and January 1998 sampling events. Appendix D provides the results of LTM
at SWMUs 64, 67, and 68 and AOC 7 (Sites ST14 and SD13) during the January 1998 sampling
event.

U.S. Air Force Center for Environmental Excellence
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2.0 SITE DESCRIPTION 132 24

NAS Fort Worth JRB is located on 2,555 acres of land in Tarrant County, Texas, 8 miles west
of downtown Fort Worth (Figure 2.1). The facility consists of the main base and two
noncontiguous parcels, the Instrument Landing System marker beacon and the Weapons Storage
Area (WSA), both located west of the city of White Settlement. The main base comprises 2,264
acres and 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 Air Force Plant 4 (AFP 4) to the west (Figure
2.2). The area surrounding NAS Fort Worth JRB is mostly suburban. Land use in the immediate
vicinity of the base is mdustrial, 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 stands
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 oaks (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 2.3 is a section
of the Lake Worth, Texas, U.S. Geological Survey topographic map showing the relief of the NAS
Fort Worth JRB/AFP 4 region.

2.2 REGIONAL GEOLOGY

The geologic units of interest for the region, from youngest to oldest, are as follows: (1) the
Quaternary 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 Limestone, and (6) the Cretaceous Twin Mountains Formation. A
generalized cross-section of the geology beneath NAS Fort Worth JRB is presented in Figures 2.4
and 2.5 (Radian, 1989). The areal limits of surface exposure of these units at NAS Fort Worth
JRB are shown in Figure 2.6. 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
Ouachita Structural Belt. No major faults or fracture zones have been mapped near the base.

2.3 GROUNDWATER

The following five hydrogeologic units, listed from shallowest to deepest, are located in the NAS
Fort Worth JRB area (Figure 2.7): (1) an upper perched-water zone occurring in the alluvial
terrace deposits associated with the Trinity River (Terrace Alluvium), (2) an aquitard of

U.S. Air Force Center for Environmental Excellence
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predominantly dry limestone of the Goodland and Walnut Formations, (3) an aquifer in the Paluxy
Formation, (4) an aquitard of relatively impermeable limestone in the Glen Rose Limestone, 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
these units is examined in more detail in the following paragraphs.

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 gravels 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. Groundwater from the terrace deposits is rarely used as a source
of potable water due to its limited distribution, poor yield, and susceptibility to surface/storm
water pollution (USGS, 1996). No potable water supply 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 alluvial
aquifer is 4.57 gallons per day per square foot (gpd/f¢) (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. The primary water flow in the terrace deposits 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. Discharge from the aquifer occurs into surface water located on-site, specifically
Farmers Branch Creek.

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/sec) to
7.3 x 10" cmy/sec for the NAS Fort Worth JRB and AFP 4 area. This corresponds to a vertical
advective velocity rate that ranges between 1.16 x 10% feet per day to 5.22 x 10 feet per day
(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 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 property.

U.S. Air Force Center for Environmental Excellence
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Table 2.1 32
Stratigraphic Units at NAS Fort Worth JRB, Texas' 4 34
Stratigraphic | Thickness Lithologic " Water-Yielding
" Era " System Series/Group - " Unit T (leety Characteristics® “Characteristics
Cenozoic Quaternary Holocene Fill material 0 Construction Permeability varies,
(1.8 mya to debris gravels and sands
present) permeable
Recent alluvial 0-50 Gravel, sand, silt,
deposits clay
Pleistocene Terrace alluvial 0-60 Gravel, sand, silt, Permeability varies,
deposits clay gravels and sands
permeable
Teritary Eocene/Wilcox - - -
(1.8to 65
mya} Paleocene/Midway - - -
Mesozoic Cretaceous Gulfian - - -
65
Enyat)o 140 Comanchean/ - - -
Washita
Comanchean/ - - -
Fredericksbr
redericksburg Goodland 040 White fossiliferous | Impermeable where
limestone limestone, not weathered,
coarsely nodular, considered confining
resistant, and unit
dense; contains
some marl
Walnut 0.5-30 Medium to dark Very low
Formation gray clay and permeability,
limestone with considered confining
shell unit
conglomerates,
fossiliferous,
Gryphaea beds
Comanchean/ Paluxy 130-175 Light gray to Considered aquifer,
Trinity Formation greenish-gray yields small to
sandstone and moderate quantities of
mudstone; fine- water
grained to coarse-
grained sandstone
Glen Rose 150, range | Brownish-yellow Low permeability,
Limestone unknown and gray considered confining
at AFP 4 alternating unit in area of AFP 4
limestone, marl,
shale, and sand
Twin 200, range Fine- to coarse- Coarse sandstones and
Mountains unknown grained sandstone parts of formation
Formation® at AFP 4 shale and considered aquifer,
claystone, basal yields moderate to
gravel large quantities of
conglomerate water

' Table adapted from U.S. Geological Survey (USGS), 1996.
1 Thickness determined from site logs, except for Glen Rose Limestone and Twin Mountains Formation (Baker et al., 1990, Figure 4 as cited in

USGS, 1956).

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.

+

Notes: mya = million years ago

This stratigraphic name does not conform to the usage of the USGS.

U.S. Air Force Center for Environmental Excellence
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Additionally, no evidence of contamination of the Paluxy Aquifer has been found beneath NAS
Fort Worth JRB.

2.3.3 Paluxy Aquifer 432 35

The Paluxy Aquifer is an important source of potable groundwater for the Fort Worth area. Many
of the surrounding communities, particularly White Settlement, develop 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. Water 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 develop 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/f¢’ and 1,263 to 13,808 gallons per day per
foot (gpd/ft), respectively.

2.3.4 Glen Rose Aquitard

Below the Paluxy Aquifer are the fine-grained limestone, shale, marl, and sandstone beds of the
Glen Rose Limestone. The thickness of the formation ranges from 250 to 450 feet. Although the
sands in the Glen Rose Limestone yield small 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 Twin Mountains groundwater occurs under unconfined conditions in the recharge area
and becomes confined as it moves downdip. 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/ff in Tarrant County (CH,M Hill, 1984).

2.4 SURFACE WATER

NAS 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 of AFP 4. The surface area of the lake is

U.S. Air Force Center for Environmental Excellence
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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 runoff from NAS Fort Worth that is not routed to the base or city sewer system is
discharged into Lake Worth. The outfall is permitted under the National Pollutant Discharge
Elimination System, and monitoring results document compliance with permit discharge
limitations (IT Corporation, 1997b).

Surface drainage is mainly east towards the West Fork of the Trinity River. A portion of the base
is drained by Farmers Branch Creek, a tributary to the West Fork of the Trinity River. Farmers
Branch Creek begins 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 Aquifer. 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: 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 subhumid 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 66 degrees Fahrenheit (°F), and
monthly mean temperatures vary from 45°F in January to 86°F in July. The average daily
minimum temperature in January is 35°F, and the lowest recorded temperature is 2°F. The
average daily maximum temperature in July and August is 95°F, and the highest temperature ever
recorded at the base was 111°F in the month of June. Freezing temperatures occur at NAS Fort
Worth JRB an average of 33 days per year.

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 5.9 inches. On the average, measurable snowfall occurs 2 days per year.

U.S. Air Force Center for Environmental Excellence
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3.0 MONITORING ACTIVITIES 432 38

This section describes the monitoring activities performed during the January 1998 quarterly
basewide groundwater sampling events performed at NAS Fort Worth JRB. The work was
performed in accordance with the pre-draft GSAP (HydroGeoLogic, 1997b) and draft Basewide
QAPP (HydroGeoLogic, 1997a).

Monitoring activities included:

Well inspection and water level measurements
Well purging and analytical sampling
Investigation-derived waste (IDW) management
Laboratory and field analysis

3.1 WELL INSPECTION AND WATER LEVEL MEASUREMENTS

Based on the 1998 GSAP (HydroGeoLogic, 1997b), 246 monitoring wells screened in the Terrace
Alluvium were selected for inspection and water level measurements during the January 1998
sampling event. The locations of these monitoring wells are provided on Figure 3.1. The water
level measurements and total depths were taken several days prior to purging and sampling the
wells in order to minimize water column disturbance.

A visual inspection of each monitoring well was conducted to determine the well’s condition and
integrity (e.g., pad condition, lock integrity, etc.). Following the visual inspection of each well,
an organic vapor meter was used to measure the levels of organic vapors in the background area,
in the breathing zone, and at the top of each well casing immediately after the well cap had been
removed. An electronic oil/water interface device was used to determine the presence and depth
of any non-aqueous phase liquids, depth to water, and total well depth. All well inspection and
measurement data are summarized in Appendix A.1. Copies of the original field notes from the
log books and groundwater field sampling data sheets are provided m Appendix A.2 and Appendix
A3.

3.2 SAMPLE WELL SELECTION

Of the 246 monitoring wells selected for inspection and water level measurements, 46 wells were
selected for analytical sampling in the GSAP (HydroGeoLogic, 1997b). The selection process is
described in detail in the GSAP (HydroGeoLogic, 1997b). The locations of the selected wells are
shown on Figure 3.1.

The wells selected for analytical sampling were further divided, based on whether the wells were
selected primarily to evaluate the potential for off-site migration or the extent of natural
attenuation. The reason for selection of the well dictated the chemical parameters selected for
analysis at each well. Table 3.1 includes a list of the wells selected for sampling, the rationale for
their selection, and the chemical parameters selected for analysis at each well. The four well types
are as follows:

U.S. Air Force Center for Environmental Excellence
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Upgradient wells are located upgradient of the impacted groundwater: results were used to
evaluate background conditions. Plume wells are located within or at the lateral edges of the
dissolved contaminant plume; results were used to evaluate the rate of contaminant removal by
natural attenuation. Sentry wells are located at the edge or downgradient of the contaminant
plume: results were used to verify that natural attenuation is reducing contaminant concentrations.
Perimeter wells are located at the boundaries of NAS Fort Worth JRB and/or surface water
boundaries where groundwater may discharge to surface water; results were used to monitor
potential off-site migration. Perimeter monitoring wells were selected from each groundwater
management area in order to meet the short-term objective of identifying potential impacts to off-
site groundwater receptors.

3.3  WELL PURGING AND ANALYTICAL SAMPLING

A total of 46 wells were selected in the GSAP (HydroGeoLogic, 1997b) for analytical sampling
during the January 1998 sampling event. The locations of these monitoring wells are provided on
Figure 3.1.

The selected monitoring wells were sampled using a low-flow purge technique, the procedure
recommended for AFCEE projects (AFCEE, 1996). A detailed sampling protocol is included in
Appendix B of the GSAP (HydroGeoLogic, 1997b). The wells were purged with 2/inch stainless
steel Grundfos Redi-Flo submersible pumps. Pumping rates were kept between 0.1 to 2.0
liter/minute to minimize turbidity, oxygenation, mixing of chemically distinct zones, and potential
loss of VOCs.

During purging, water quality stabilization criteria (pH, temperature, oxidation-reduction (redox)
potential, turbidity, DO, and electrical conductance) were continuously monitored and recorded
on the well sampling field data sheets (Appendix A.3) using a flow-through cell. If the sampled
well was not experiencing significant drawdown while purging (i.e., the water column did not
drop more than 2 feet, or 10 percent of the screened interval length), the criteria for sample
collection was the stabilization of water quality parameters as follows:

Temperature: +/-0.1°C

pH: +/-0.1 units

Electrical Conductance: +/-5 percent full scale range

DO: +/-0.10 milligram per liter (mg/L) or 10 percent of value (whichever is greater)
Redox: +/-10 percent

Turbidity: +/-1 percent and less than 10 nephelometric turbidity units

A well was sampled when the water quality stabilization criteria were met, and the well did not
experience a significant drawdown while purged (i.e., >2 feet or 10 percent of the screen length
interval).

U.S. Air Force Center for Environmental Excellence
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If these parameters did not stabilize, the sample was collected after three to five equivalent well
volumes had been removed. If the sampled well was exhibiting excessive drawdown while being
purged at the lowest possible flow rate for that well, the well was purged dry and the sample
collected when a sufficient volume of water had accumulated in the well.

Samples for VOC analysis were collected first at each well. The remaining samples were collected
based on the approximate order of susceptibility to artificial aeration (i.e., methane, total metals,
total organic carbon (TOC), ferrous iron, alkalinity, and anions). Required sample containers,
preservation methods, volumes, and holding times are provided in Section 5.0 of the Basewide
QAPP (HydroGeoLogic, 1997a).

3.4 INVESTIGATION-DERIVED WASTE MANAGEMENT

IDW management procedures were followed as outlined in Section B.4.3 of the GSAP
(HydroGeoLogic, 1997b). All drums are stored at SWMU 22. The purge water was bulked, and
samples were collected and analyzed for the parameters necessary for profiling and disposal. The
waste will be manifested using the Uniform Hazardous Waste Manifest to ensure that disposal of
the waste is properly documented.

3.5 LABORATORY AND FIELD ANALYSIS

The methods selected for the chemical analyses for the January 1998 sampling event are
surnmarized in the following paragraphs. All samples, excluding those for ferrous iron analyses,
were delivered by overnight courier to Quanterra Environmental Services in Denver, Colorado.
Ferrous iron analyses were conducted on-site.

3.5.1 Laboratory Analysis

Forty-six monitoring wells were scheduled to be sampled as part of the quarterly sampling
program. Twelve of the monitoring wells were to be sampled for RCRA Appendix IX
compounds. Analytical methods used for RCRA Appendix IX compounds include Method
SW8260A (VOCs), Method SW8270B (semivolatile organic compounds (SVOCs)), Method
SW8080A (organochlorine pesticides and polychlorinated biphenyls), SW8140 (organophosphorus
pesticides), Method SW8150 (chlorinated herbicides), Method SW8280 (dioxins and furans),
Method SW6000- and SW7000-series (metals), Method E376.2 (sulfide), and Method SW9012
(cyanide).

Of the remaining 34 monitoring wells, 19 were to be sampled for VOCs using Method SW8260,
15 were to be analyzed for BTEX using Method SW8020, and 10 were to be analyzed for metals
using the SW6000 and SW7000 series. Thirty-five wells were to be sampled for natural
attenuation parameters. These analyses included common anions using Method SW9056, methane,
ethane, and ethene using Method RSK-175, alkalinity using Method E310.1, and TOC using
Method SW9060.

U.S. Air Force Center for Environmental Excellence
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3.5.2 Field Analysis - Ferrous Iron 432 45

Samples collected from the 35 wells selected for natural attenuation monitoring (including the field
quality contro! samples associated with these wells) were to be analyzed on-site for ferrous iron,
one of the parameters necessary to evaluate the potential occurance of natural attenuation. A
HACH Method 8146 spectrophotometer with a 1,10-phenanthroline reagent was used. This
method is described in detail in the GSAP (HydroGeoLogic, 1997b). The reagent reacts with the
ferrous iron in the sample to produce an orange color in proportion to the iron concentration.
Ferric iron does not react in this test. All ferrous iron analyses were performed on the day of
sample collection. All results of the on-site analyses were recorded in a field laboratory log book;
a copy is provided in Appendix A.2.

U.S. Air Force Center for Environmental Excellence
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4.0 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

This section describes the analytical methods and QC program utilized for the January 1998
basewide quarterly monitoring event at NAS Fort Worth JRB. The analytical methods used for
the collection of data are fully described in the draft Basewide QAPP (HydroGeoLogic, 1997a).

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 GSAP (HydroGeoLogic,
1997b). The groundwater samples were collected from developed monitoring wells after field
parameters (pH, specific conductance, redox potential, DO, temperature, and turbidity) had
stabilized. Groundwater purging and sampling was performed at a rate of 0.2 to 2.0 liters per
minute to minimize turbidity and oxidation, mixing of chemically distinct zones, and potential loss
of VOCs. Sample bottles met 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.

Field QC samples were collected to evaluate sampling technique and decontamination procedures.
These samples included ambient blanks, equipment blanks, trip blanks, and fields duplicates. A
summary of the QC samples and the number of each type collected as part of this sampling event
are included in Table 4.1. Documentation of the sampling was performed in the field to ensure that
sample labeling, chain-of-custody, and request for analysis were in agreement and traceable back
to the correct field sample. Custody seals were placed on each cooler before shipment by common
carrier.

4.1.1 Ambient Blank

An ambient blank consists of American Society for Testing and Materials (ASTM) Type II reagent
grade water poured into a VOC sample vial at a sampling site (in the same vicinity as the
associated samples). It is handled like an environmental sample and transported to the laboratory
for analysis. Ambient blanks are analyzed only for VOCs, BTEX, and methane. Ambient blanks
are used to assess the potential introduction of contaminants from ambient sources (e.g., active
runways, engine test cells, gasoline motors in operation, etc.) to the samples during sample
collection,

4.1.2 Equipment Blanks

An equipment blank is a sample of ASTM Type II reagent grade water poured into, 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. One equipment blank is collected for each type of sampling
equipment used on each day that equipment decontamination activities occurred. Equipment
blanks are collected immediately after the equipment has been decontaminated. Each blank is
analyzed for all laboratory analyses requested for the environmental samples collected at the
associated site on that day.

U.S. Air Force Center for Environmental Excellence
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Table 4.1
Field Quality Control Samples 432 49
Collected for January 1998 Sampling Event
— " Total —
Type of Sample |  Frequency Number e Analysis- -
Ambient Blank' 1 ambient blank/ 1 During normal VOC, BTEX, and/or
sampling event sample collection methane analyses
conditions consistent with sampling
event
Equipment Blank® 1 equipment 8 Immediately after All laboratory analyses
blank/day equipment had been consistent with daily
decontaminated sampling
Trip Blank® 1 trip blank/ 8 When VOC, BTEX, | VOC, BTEX, and/or
sample cooler and/or methane methane analyses
samples were consistent with cooler
collected contents
Field Duplicates 1 duplicate/10 5 At the same time and | Same as original sample
(blind)’ environmental location of original
samples sample

Used to assess the impact of ambient conditions.

Used to assess the effectiveness of equipment decontamination procedures.

Used to assess the potential contaminants from sample containers or other foreign sources during sample
transportation and storage.

Each duplicate sample is assigned a unique identification number in the field in order to trace the sample analyses
to each duplicate.

Notes:
VOC = volatile organic compound
BTEX = benzene, toluene, ethylbenzene, and xylenes

U.S. Air Force Center for Environmental Excellence
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4.1.3 Trip Blanks 132 50

Trip blanks consist of a VOC sample vial filled in the laboratory with ASTM Type II reagent
grade water, transported to the sampling site, handled as an environmental sample, and returned
to the laboratory for analysis. Trip blanks are not opened in the field and are submitted only when
VOC, BTEX, and/or methane samples are collected for analysis. Trip blanks are used to assess
the potential introduction of contaminants from sample containers or the sample transportation and
storage process.

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, using
identical recovery techniques and treated in an identical manner during transportation, storage,
preparation, and analysis.

4.2 SAMPLE TRACKING PROTOCOL

Each 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:

XXXXXXXXZZaa
where:
xxxx represents the well identification or well name (e.g., LF04-04, WHGLTAOQ03)

zz  represents the medium (WG for water-ground, SO for soil, WS for water-surface, SD for
sediment)

aa indicates the sampling event number for groundwater, surface water, and soil (e.g., 01,
02, 03, etc.)

For example, the first groundwater sample collected from LFO4F will be identified as “LF04-
04FWGO1." The locations from which field duplicate samples were to be collected were
determined prior to mobilization. Unique sample identification numbers, which do not associate
the duplicate with its parent sample, were assigned to field duplicates. Documentation was
maintained in the field sampling log book to track these field duplicate samples.

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:

XXYYYyyy

U.S. Air Force Center for Environmental Excellence
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where: 432 ol

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

yyyyyy represents the date (month, day, year)

For example, an equipment blank obtained on September 22, 1997, would be identified as
EB092297.

The Project Geologist/Field Coordinator maintained a list that described the connection between
each QC sample and specific environmental samples. 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 using a particular set of sampling tools.

After the laboratory data were received and validated, the data were loaded into the Environmental
Resources Program Information Management System (ERPIMS). An electronic deliverable report
in the ERPIMS format will be provided.

4.3 LABORATORY QUALITY CONTROL

The laboratory QC program, including sample handling, laboratory QC elements, and data
reporting, is fully documented in the Basewide QAPP. Sample handling includes documentation
of sample receipt, placement in storage, controlled sample access, and disposal. Laboratory QC
elements consist of instrument calibration and maintenance, laboratory control samples (LCSs),
method blanks, and matrix spike/matrix spike duplicate (MS/MSD) samples, and method-specific
QC checks. Reporting of the laboratory control data was planned prior to the collection of the
data, allowing the laboratory to place the appropriate information into the data package so that the
data quality evaluation (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 resuit of repeated application of the
same process under similar conditions. Amnalytical 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. It 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 shall be analyzed to assess field and analytical precision, and the precision
measurement is determined using the relative percent difference between the duplicate sample
results. For replicate analyses, the relative standard deviation is determined.

U.S. Air Force Center for Environmental Excellence
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Acceptable values for precision for each analyte are listed by analysis method in the Basewide QAPP
(HydroGeoLogic, 1997a).

4.4.2 Accuracy 432 52

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 is accurate when the value reported does not differ from the
true value or known concentration of the spike or standard. Analytical accuracy is measured by
comparing the percent recovery of analytes spiked into an LCS to a control limit. For most organic
analytical methods, surrogate compound recoveries are also used to assess accuracy and method
performance for each sample analyzed. Analysis of performance evaluation samples shall also be
used to provide additional information for assessing the accuracy of the analytical data being
produced.

Both accuracy and precision are calculated for each AFCEE analytical batch, and the associated
sample results are interpreted by considering these specific measurements. The formula for
calculation of accuracy is percent recovery from pure and sample matrices. Acceptable values for
percent recovery for each analyte are listed by analysis method in the Basewide QAPP
(HydroGeoLogic, 1997a).

4.4.3 Representativeness

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

4.4.4 Completeness

Completeness is calculated for the aggregation of data for each analyte measured for any particular
sampling event or other defined set of samples. Completeness is calculated and reported for each
method, matrix, and analyte combination. 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. For completeness requirements, valid results are all results not qualified with an “R” flag
(see Section 4.5 for an explanation of flagging criteria). The requirement for completeness is 95
percent for aqueous samples. For any instances of samples that could not be analyzed for any
reason (e.g., holding time violations in which resampling and analysis were not possible, samples
were 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:

number of valid (i.e.,, non-R qualified) results
number of possible results

% completeness =
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4.4.5 Comparability 432 57
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 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
documentation using standardized data collection forms shall support the assessment of
comparability. Analysis of performance evaluation samples and reports from audits shall also be
used to provide additional information for assessing the comparability of analytical data produced
among subcontracting laboratories. Historical comparability shall be achieved through consistent
use of methods and documentation procedures throughout the project.

4.5 DATA QUALITY EVALUATION

This section describes the analytical methods and quality control program utilized for the January
1998 basewide groundwater sampling event at NAS Fort Worth JRB. The analytical methods used
for the analysis of the field samples are described in the Basewide QAPP (HydroGeoLogic,
1997a).

The objective of the DQE was to provide a professional review of the analytical data packages
submitted by the laboratory. The DQE consisted of reviewing 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 were 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 Basewide QAPP
(HydroGeoLogic, 1997a).

The following items of laboratory QC data were reviewed:
Sample integrity

Sample completeness
Preparation and analysis holding times

. Laboratory preparation and analysis methods

. Method accuracy and precision (e.g., MS/MSDs, dilution tests)

. Laboratory performance criteria (e.g., blanks, LCS recoveries, surrogates, internal
standards)

. Instrument initial and continuing calibration checks

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

The DQE was summarized by use of qualifiers that indicate to the user that the datum being
considered has been qualified using the established criteria. The specific reason for the
qualification is documented on the evaluation forms maintained in the project file. A brief
explanation of the data qualification flags is provided in Table 4.2.

U.S. Air Force Center for Environmental Excellence
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Table 4.2

Data Qualifiers

432 94

Qualifiers'

~Positive Results

- Negative Results . ...~

Qualifiers for Data Within Acceptance Limits (Usable as Reported)

The result is a detection with the indicated

{(Not applicable)

(no flag)
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 MDL. (Use datum without qualification.)
Qualifier for Data Within Action Limits (Usable with Qualification) S
F The analyte was positively identified, but the (Not applicable)
associated numerical value is below the PQL.
J The analyte was positively identified, but the (Not applicable)
quantitation is an estimation.
uJ (Not applicable) The analyte was not detected, but the MDL is

an estimation.

Qualifiers for Data Outsfde bfA'ctibﬁ_l:.-imi'ts ( Unusable)'

R

The data were unusable due to deficiencies in
the ability to analyze the sample and meet QC
criteria.

The data were unusable due to deficiencies in
the ability to analyze the sample and meet QC
criteria.

"If a combination of QC results suggests contradictory qualifiers, the following hierarchy should be used to select the
appropriate qualifier to assign:

R>F>J>U

ur=1J
Notes:
MDL = method detection limit
PQL = practical quantitation limit
QC = quality control
U.S. Air Force Center for Environmental Excellence
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4.5.1 Landfill Area Groundwater 432 55

Five groundwater samples and one field duplicate were collected from the Landfill Area and
analyzed for one or more of the following parameters: alkalinity; sulfide; ethane, ethene and
methane (dissolved gases); metals by inductively coupled plasma (ICP) atomic emission
spectrometry and mass spectrometry (ICP/MS); mercury; aromatic volatile organics (BTEX);
organochlorine pesticides/polychlorinated biphenyls (PCBs); organophosphorus pesticides;
herbicides; VOCs; SVOCs; dioxins and furans; cyanide; inorganic anions; and TOC. Two wells
were sampled for those analytes listed in Appendix IX of 40 CFR 264.

The fluoride result is rejected (R-qualified) in sample USGS07TWG03. The bromoform and 1,2-
dibromo-3-chloropropane results are rejected (R-qualified) in sample LF05-19CWGO03. The
results for the herbicides 2,4-D, 2,4,5-TP, and 2,4,5-T and the organophosphorus pesticide
disulfoton are rejected (R-qualified) in samples LF05-19CWG03 and WP07-10CWGO03. The
orthophosphate result (reported as phosphorus) is rejected (R-qualified) in sample
WHGLTAO03WGO03. The technical rationale for rejection of these results is described in the
following sections.

The Method SW8260A VOC analyses for the Appendix IX samples were performed using a 5-
milliliter (mL) rather than a 25-mL purge. This resulted in elevated practical quantitation limits
(PQLs) for many VOC analytes in samples LF05-19CWGO03, and WP07-19CWGO03. As a result,
these POLs failed to meet the PQL requirements stated in Section 7.0 the Basewide QAPP. The
PQLs for the VOCs associated with only the Appendix IX list were not affected and are in
accordance with the PQLs listed in Appendix A of the Basewide QAPP.

The remaining Landfill Area groundwater data were usable with qualification as described below.

Alkalinity (as CaCQ,) - The data are usable without qualification.

Sulfide - The data are usable without qualification.

Dissolved Gases - The methane results in samples LF05-19CWG03, USGSO07TWGO3,
WHGLTAO003WGO03, DUPO1-WGO03, and WHGLTA004WG04 are raised to the PQL and
qualified “U” due to contamination in the method blank, equipment blank, and trip blank.

ICP Metals - The data are usable without qualification.

ICP/MS Metals - Copper, lead, and manganese in sample LF05-19CWGO3 and copper and lead
in sample WP07-10CWGO3 are affected by contamination in the equipment blank; however, these
results are reported below the PQL. Each analyte result is raised to the applicable PQL and
qualified “U.”

Cadmium, chromium, copper, and nickel displayed high percent recoveries in an interference
check sample (ICS). This ICS is associated with samples LF05-19CWG03 and WP07-10CWGO03.
The cadmium and chromium results for the associated samples are non-detects and are unaffected.

U.S. Air Force Center for Environmental Excellence
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The positive copper results in the associated samples remain qualified due to blank contamination
as described above. Nickel is reported below the PQL in both associated samples and remains
qualified with an “F” flag.

Mercury - The mercury data are usable without qualification. 132 26

BTEX - The toluene and xylene results in sample WHGLTAQ004WGO3 are affected by
contamination in either the associated equipment blank or trip blank. The results for both
compounds are elevated to the associated PQL (5.0 micrograms per liter (ug/L)) and qualified “U”
due to detections below the reporting limit. (The sample was diluted by a factor of 2.5.)

Organochlorine Pesticides/PCBs - Due to laboratory oversight, representative multicomponent

compounds were not spiked into the LCS. Consequently, the following compounds are considered
estimated and qualified “UJ" in samples LF05-19CWGO03 and WP07-10CWGO03: Aroclors 1016,
1221, 1232, 1242, 1248, 1254, and 1260; endrin ketone; heptachlor; kepone; chlordane; and
toxaphene.

Organophosphorus Pesticides - Disulfoton results are rejected (R-qualified) in samples LFO5-
19CWGO3 and WP07-10CWGO3 due to a poor recovery in the LCS.

Herbicides - The results for the herbicides 2,4-D, 2,4,5-TP, and 2,4,5-T are rejected (R-qualified)
in samples LF05-19CWGO03 and WP07-10CWGO03 due to poor recoveries in the LCS.

YOCs - The bromoform and 1,2-dibromo-3-chloropropane results are rejected (R-qualified) in
sample LF05-19CWGO03 due to high percent differences in an associated continuing calibration.

The acetone result in sample WPO7-10CWGO3 is affected by contamination in the associated
equipment blank. Acetone is reported below the PQL in this sample; the result is raised to the
PQL of 20 ug/L and qualified “U."

SVOCs - The data are usable without qualification.
Dioxins and Furans - The data are usable without qualification.
Cyvanide - The data are usable without qualification.

Inorganic Anions - The fluoride result is rejected (R-qualified) in sample USGSO7TWGO3 due
1o a low recovery in the calibration standard. The orthophosphate result is rejected (R-qualified)
in sample WHGLTAQOO3WGO3 due to a high recovery in an associated continuing calibration
standard.

The holding times were exceeded by 1 day for the nitrate, nitrite, and orthophosphate analysis of
sample WHGLTAOO3WGO03. Because the results are considered estimated concentrations, the
nitrite result is qualified “UJ,” and nitrate result is qualified “J.” The orthophosphate result
remains rejected due to the high calibration recovery as discussed above.

U.S. Air Force Center for Environmental Excellence
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TOC - The TOC result for sample WHGLTAQO3WGO3 is qualified “U,” and the TOC results for
samples USGS07TWGO3, DUP01-WGO03, and WHGLTAO04WGO3 are raised to the PQL of 1.0
mg/L and qualified “U” due to contamination in the associated calibration and equipment blanks.

4.5.2 East Area Groundwater 132 57

Twenty-four groundwater samples and three field duplicates were collected from the East Area
and analyzed for one or more of the following parameters: alkalinity; sulfide; ethane, ethene and
methane (dissolved gases); metals by ICP and ICP/MS, mercury; BTEX; organochlorine
pesticides/PCBs; organophosphorus pesticides; herbicides; VOCs; SVOCs; dioxins and furans;
cyanide; inorganic anions; and TOC.

The potassium result is rejected (R-qualified) in sample ST14-02WG03. The results for the
herbicides 2,4-D, 2,4,5-TP, and 2,4,5-T; and the organophosphorus pesticide disulfoton are
rejected (R-qualified) in samples LFO01-1DWGO03, SD13-01WGO03, SD13-02WGO03, SD13-
04WGO03, SD13-06WGO03, and ST14-W31WG03. The bromoform and 1,2-dibromo-3-
chloropropane results are rejected (R-qualified) in sample SD13-06WGO03. The technical rationale
for rejection of these results is discussed in the following sections.

The Method SW8260 VOC analyses for the Appendix IX samples were performed using a 5-mL
rather than a 25-mL purge. This resulted in elevated PQLs for many VOC analytes in samples
LF01-1DWGO03, SD13-01WG03, SD13-02WG03, SD13-04WG03, and SD13-06WGO03, which
failed to meet the PQL requirements in Section 7.0 the Basewide QAPP. The PQLs for the VOCs
associated with the Appendix IX list were not affected and are in accordance with the PQLs listed
in Appendix A of the Basewide QAPP.

The remaining East Area groundwater data are usable with qualification as described below.
Alkalinity - The data are usable without qualification.
Sulfide - The data are usable without qualification.

Dissolved Gases - The methane results in samples DUP03-WGO03, ST14-04WG03, ST14-
28WGO03, DUP05-WGO03, and ST14-26WGO03 are affected by contamination in the method blank,
equipment blank, and trip blank. Results reported below the PQL are raised to the reporting limit
of 0.50 pg/L and qualified “U.”

The positive ethane results in samples DUP04-WGO03 and ST14-02WG03 received “J” qualifiers
due to poor precision between the two analytical results. Methane and ethane exhibited poor
precision between field duplicate samples DUP03-WGO03 and ST14-04WGO03 and are qualified
“UJ" (methane results) and “J” (ethane results). Note that although the methane results for both
of these samples are qualified as “U” for blank contamination, there was such a wide disparity
between the original results that the data validator judged the “UJ” qualifier to be appropriate.

ICP Metals - The potassium result is rejected (R-qualified) in sample ST14-02WGO03 due to a low
recovery in the calibration standard.

U.S. Air Force Center for Environmental Excellence
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The sodium results for samples DUP05-WGO03 and ST14-26WG03 received “U” qualifiers due to
possible inadequate decontamination of field sampling equipment (indicated by the presence of
sodium in the associated equipment blank).

Serial dilutions were performed on samples ST14-24WG03 and ST14-W21WG03. Sodium
exhibited a high percent difference between the initial sample result and the serial dilution. All
East Area samples analyzed for metals by ICP (LF01-1DWGO03, MW-10WG03, DUP04-WGO03,
ST14-02WGO03, ST14-14WG03, ST14-24WG03, DUP05-WGO03, ST14-26WG03, ST14-
W18WGO03, and ST14-W21WGO03) have sodium detections qualified “Y” or sodium non-detections
qualified “UJ.”

ICP/MS Metals - One or more of the following analytes (antimony, chromium, cobalt, copper,
lead, manganese, nickel, and zinc) were detected in either the calibration or equipment blanks
associated with samples LF01-1DWGO03, MW-10WGO03, SD13-01WG03, SD13-04WG03, SD13-
06WGO03, DUP04-WGO03, ST14-02WGO03, ST14-14WG03, ST14-24WGO03, DUP05-WGO03, ST14-
26WG03 ST14-W18WGO3, ST14-W21WGO03, and ST14-W31WGO03. Associated sample results
detected below the PQL are raised to their respective reporting limits and qualified “U.”

A continuing calibration blank associated with samples DUP04-WGO03, ST14-02WG03, and ST 14-
24WG03 was contaminated with selenium. Since these results are reported below the PQL,
selenium is raised to the PQL of 0.80 mg/L and qualified “U” in each affected sample.

An MS/MSD was performed on sample ST14-26WGO03. Low percent recoveries were observed
for chromium, cobalt, copper, manganese, nickel, selenium, silver, and vanadium. The MS/MSD
is associated with all samples in the East Area analyzed for metals by ICP/MS (LF01-1DWGO03,
MW-10WG03, SD13-01WG03, SD13-02WG03, SD13-04WG03, SD13-06WG03, DUP4-WGO3,
ST14-02WGO03, ST14-14WGO03, ST14-24WG03, DUP05-WGO03, ST14-26WG03, ST14-
W18WGO03, ST14-W21WGO03, and ST14-W31WGO03). All detections of affected metals are
qualified “J” in the associated samples; all non-detections of affected metals are qualified “UJ” in
the associated samples.

Cadmium, chromium, and nickel displayed high recoveries in the interference check sample;
however, the analytical results in the associated samples (LFO1-1DWGO03, MW-10WG03, SD13-
01WG03, SD13-02WG03, SD13-04WG03, SD13-06WG03, DUP04-WGO03, ST14-02WGO03,
ST14-14WG03, DUPOS-WGO03, ST14-26WG03, ST14-W18WGO03, ST14-W21WGO03 and ST14-
W31WGO03) were previously qualified. As a result, no qualification is applied due to the ICS
outliers.

Mercury - The mercury data are usable without qualification.

BTEX - The toluene results in samples BGSMWO05WGO03 and BGSMW06WGO3 are affected by
contamination in the associated equipment and trip blanks. Both sample results are reported below
the PQL; therefore, toluene is elevated to its PQL of 2.0 ug/L and flagged “U" in both samples.

The poor precision observed between primary and secondary column result resulted in the
following qualifications: sample MW-10WGO03 received “J” qualifiers for tert-butyl methyl ether
and 1,4-dichlorobenzene; sample MW-1WGO03 received “J” qualifiers for toluene and tert-butyl
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methy] ether; and sample ST14-W16WGO3 received a “J” qualifier for benzene. The toluene result
in sample BGSM03WGO03 is affected by a high percent difference between the initial and
confirmation column results; however, toluene is detected below the PQL and remains qualified
with an “F" flag (dilution factor of 100; PQL = 2000 ug/L).

Pesticides/PCBs - Due to a laboratory oversight, representative multicomponent compounds were
not spiked into the LCS. Consequently, the following compounds are considered estimated and
qualified “UJ” in samples LF01-1DWGO03, SD13-01WGO03, SD13-02WG03, SD13-04WGO03,
SD13-06WGO03, and ST14-W31WGO03: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260;
endrin ketone; heptachlor; kepone; chlordane; and toxaphene.

Organophosphorus Pesticides - Disulfoton results are rejected (R-qualified) in samples LF01-
1IDWGO03, SD13-01WGO03, SD13-02WG03, SD13-04WGO03, SD13-06WGO03, and ST14-

W31WGO03 due to a poor recovery in the LCS.

Herbicides - The results for the herbicides 2,4-D, 2,4,5-TP, and 2,4,5-T are rejected (R-qualified)
in samples LFO1-1DWGO03, SD13-01WGO03, SD13-02WG03, SD13-04WG03, SD13-06WG03,
and ST14-W31WGO03 due to low recoveries in the LCS.

In addition, samples LF01-1DWGO03, SD13-01WG03, SD13-04WG03, and SD13-06WG03
displayed poor surrogate recoveries; however, the herbicide data remain rejected from the LCS
failure as stated above.

VOCs - The bromoform and 1,2-dibromo-3-chloropropane results are rejected (R-qualified) in
sample SD13-06WGO3 due to percent difference excedences in an associated continuing calibration
check.

The 1,2,3-trichlorobenzene result in sample ST14-26WGO03 is affected by contamination in the
associated trip blank. Since 1,2,3-trichlorobenzene is reported below the PQL, the result is raised
to the reporting limit of 2.0 ug/L and flagged “U.” The acetone results in samples LFO1-1DWGO03
and SD13-06WGO3 are affected by contamination in the associated equipment and trip blanks.
Acetone is reported below the PQL, and the results are raised to the reporting limit (20 pg/L) and
flagged “U.”

Poor precision was observed for cis-1,2-dichloroethene and naphthalene between field duplicate
samples DUP05-WGO03 and ST14-26WG03. Sample DUP05-WGO03 received “UJ” qualifiers for
each compound. The cis-1,2-dichloroethene and naphthalene results in sample ST14-26WGO03
retain their “F" flags due to values detected below the reporting limit.

SVOCs - Due to a laboratory error in the initial preparation, the technical holding time for
semivolatile organic analysis was exceeded for sample SD13-04WG03; therefore, the positive
results in this sample are qualified as estimated and qualified “J” (dibenzofuran and 2-
methylnaphthalene), and non-detect results in this sample are qualified “UJ.”

U.S. Air Force Center for Environmental Excellence
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Dioxins and Furans - The data are usable without qualification.

N~ Cyanide - The data are usable without qualification. 432 6o

Inorganic Anions - The orthophosphate results in samples SD13-04WGO03, ST14-24WG03,
, DUP04-WGO03, and ST14-W16WGO03 are affected by contamination in the laboratory method
— blank. These results are reported below the PQL; therefore, the orthophosphate result is raised
to the PQL of 1.0 mg/L and qualified “U” in each sample.

St TOC - Samples DUP0O3-WGO03, ST14-04WGO03, ST14-14WG03, ST14-24WG03, DUP05-WGO3,
ST14-26WG03, and ST14-28WG03 received “U” qualifiers for TOC due to contamination in the
associated equipment blank.

4.5.3 Flightline Area Groundwater

Eleven groundwater samples and one field duplicate were collected from the Flightline Area and
analyzed for one or more of the following parameters: alkalinity; ethane, ethene, and methane
(dissolved gases); total petroleum hydrocarbons (TPH); metals by ICP and ICP/MS; mercury;
VOCs; polynuclear aromatic hydrocarbons; inorganic anions; and TOC.

- The fluoride is rejected (R-qualified) in sample GMI-22-02MWGO03. The orthophosphate result
is rejected (R-qualified) in sample GMI-22-06MWGO03 as discussed in the following sections. The
remaining Flightline Area groundwater data are usable with qualification as described below.

Alkalinity - The data are usable without qualification.

jaal Dissolved Gases - The methane results in samples GMI-22-02MWGO03, GMI-22-03MWG03, and
MW-53WGO03 are affected by contamination in the method, equipment, and trip blanks. These
results are reported below the PQL; therefore, methane is raised to the PQL of 0.50 ug/L. and
qualified “U” in each sample.

TPH (extractable) - The data are usable without qualification.

ICP Metals - The data are usable without qualification.

ICP/MS Metals - Chromium, cobalt, copper, lead, nickel, and zinc were detected in the
equipment blank associated with samples GMI-22-05MWG03, DUP02-WGO03, and
-— USGS04TWGO03. Analytes detected below the PQL are raised to their respective reporting limits
and qualified “U." (Zinc is reported below the PQL in sample USGS04TWGO3; hence, zinc is
raised to the PQL of 0.020 ug/L. and flagged “U.")

Mercury - The data are usable without qualification.

- YOCs - The data are usable without qualification.

TPH - The data are usable without qualification.
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— F:\Deliverables\AFCEEWDOT\Drft Qrely RpriROT-98.960. wpd 4-13 HydroGeoLogic, Inc. 717798



432

HydroGeoLogic, Inc.—Final January 1998 Quarterly Report—NAS Fort Worth JRB, Texas

Inorganic Anions - The fluoride result is rejected (R-qualified) in sample GMI-22-02MWGO03,
and orthophosphate is rejected (R-qualified) in sample GMI-22-06MWGO3 due to poor recoveries
in associated continuing calibration standards.

The orthophosphate results in samples GMI-22-02MWGO03 and GMI-22-03MWGO03 are affected
by contamination in the associated method blank. These results are reported below the PQL,;
therefore, orthophosphate is raised to the PQL of 1.0 mg/L and qualified “U" in both samples.

The holding times were exceeded by 1 day for the nitrate, nitrite, and orthophosphate analyses of
sample GMI-22-06MWGO03. Because the results are considered estimated, the nitrite non-
detection is qualified “UJ.” Orthophosphate remains rejected from the calibration outlier as
discussed above, and the nitrate result retains an “F” qualifier due to a detection below the PQL.

TOC - The TOC results in samples GMI-22-02MWG03, GMI-22-04dMWG03, GMI-22-
06MWGO03, L.SA1628-3WG03, and MW-53WGO3 are qualified “U” due to contamination in either
an associated calibration, method, or equipment blank. Results reported below the PQL are raised
to the reporting limit of 1.0 mg/L and qualified “U.”

4.6 CORRECTIVE ACTION

Although the overall project completeness goal of 90 percent was achieved, there are several QC
problems with the analytical data as reported by the laboratory for which the corrective actions
specified in the Basewide QAPP were not performed. There are also cases where the analytical
data quality is affected by failure of the laboratory to adhere to the requirements of the Basewide
QAPP.

The results for herbicides and for the organophosphorus pesticide disulfoton were rejected in all
Appendix IX samples due to low recoveries in associated LL.CSs. The affected samples were not
reprepared and reanalyzed. All VOC samples submitted for Appendix IX analytes had elevated
PQLs for many compounds (those Appendix IX compounds listed in Table 7.2.13-1 of the
Basewide QAPP) due to the laboratory using an incorrect purge volume to conduct these analyses.
The LCSs associated with multicomponent organochlorine pesticides and PCBs were not spiked
with representative check compounds as specified in the Basewide QAPP.

As a consequence of these procedural deficiencies, those monitoring wells that were sampled for
Appendix IX analytes in the January 1998 sampling event will be resampled for herbicides,
organochlorine pesticides/PCBs, organophosphorus pesticides, and those VOCs listed in Table
7.2.13-1 of the Basewide QAPP (HydroGeoLogic, 1997a) during the April 1998 sampling event.
The laboratory will perform the reanalyses for these parameters at its own expense (with the
exception of those VOC analyses, which would have been required for April 1998 samples
regardless of previous results).

U.S. Air Force Center for Environmental Excellence
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5.0 FIELD AND ANALYTICAL RESULTS 432 63

Well inspection observations, water level measurements, and field and analytical analyses results
for the January 1998 basewide quarterly sampling event are presented in the following section.

5.1 WELL INSPECTION

The 246 monitoring wells screened in the Terrace Alluvium and selected for inspection in January
1998 were located between January 13 and January 17, 1998. During the inspection, the water
level and the integrity and condition of each monitoring well were noted in a field log book. A
copy of the field notes for this sampling event, copies of the groundwater field sampling data
sheets, and a summary table of the field observations are provided in Appendix A of this
document. A number of changes have occurred in the time between the selection of these wells
during preparation of the pre-draft GSAP (HydroGeoLogic, 1997b) and the completion of the field
sampling event, and are summarized below:

. CH_M Hill installed the proposed C-series wells; however, only 14 were installed
instead of the originally planned 16. The wells are now designated WCHMTAOQO1
through WCHMTAO14, and their surveyed locations are shown on Figure 3.1.

. The PPW-series wells were not installed as anticipated in time for sampling during
the January 1998 event. These wells are being installed in early April 1998 and
should be in place for the April 1998 basewide quarterly sampling event. The
wells will be designated WHGLTAO005, WHGLTA006, WHGLTAO007, and
WHGLTAOQO08. The proposed locations are shown on Figure 3.1.

. Two existing monitoring wells, HM-110 and HM-112, were added to the list of
wells selected for inspection and water level measurement. These wells were
inadvertently excluded from the original list provided in the pre-draft GSAP
(HydroGeoLogic, 1997b).

. A number of wells were either not found, found to be missing or destroyed, found
to be abandoned, or found to be mislabeled as wells. A summary of these
discoveries is included in Table 5.1. The table also presents wells that will be
deleted from the list for future inventories and wells that will remain on the list in
anticipation of being located in the future for inspection and possible sampling.

5.2 GROUNDWATER ELEVATIONS

The GSAP proposed 246 wells that are screened in the Terrace Alluvium for water elevation
measurement. In addition, four monitoring wells screened in the Paluxy Aquifer (USGSO1P,
USGSO05P, USGS06P, and USGSO7P) were inspected, and groundwater levels were obtained. Of
the 246 wells selected for measurement in the Terrace Alluvium, 4 wells (WHGLTAOQOS,
WHGLTAO006, WHGLTAO007, and WHGLTAOQO8) had not yet been installed and 20 were not
measured for the reasons summarized in Table 5.1. In addition, 28 groundwater elevations could

U.S. Air Force Center for Environmenial Excellence
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Table 5.1

Wells Not Gauged in January 1998 102 64
Well ______ Reason for Not Gauging ________Action

BSS-A Covered by dumpster Try to gauge in July
GMI-22-0IM Not found Try to gauge in July

HM-111 Not found Try 10 gauge in July

HM-112 Not found Try to gauge in July

HM-122 Not found Try 1o gauge in July

HM-125 Not found Try to gauge in July

LF04-01 Not on map Try to gauge in July

LF)4-03 Not a monitoring well Remove from list

LF05-14 Unable to remove cap Try to gauge in July

MW-1 Unable to locate; new sewer pipe is now in that Remove from list; SAV-2 chosen

location as the replacement well for LTM
requirements

MW-13 Not found Try to gauge in July

MW-1A Destroyed Remove from list

PI‘G9 Filled with silicon compound Remove from list

RW-1 Not on map Try to gauge in July

TREE Not a well Remove from list

TREE Not a well Remove from list

UsSGS02T Destroyed Remove from list

US(;JSOSP Not found Try to gauge in July
WCHMHTAOI12 Not on map in new location Try to gauge in July
WITCTAO36 Free product sock in well Try to gauge in July

U.S. Air Force Center for Environmental Excellence
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not be calculated because top of casing elevations were unavailable. In summary, from the 246
selected wells, 195 groundwater elevations were obtained.

A total of 58 new wells have been installed at NAS Fort Worth JRB since the last GSAP (CHM
Hill, 1997) was prepared:

. 7 new wells in the BGS-series at AOC 1 (Base Gas Station/Base Service Station)
) 14 new wells in the WCHMH-series at AOC 2 (TCE plume)

. 34 new wells in the WITC-series at SWMU 66 (Sanitary Sewer System)

. 3 new wells in the WHGL-series in the Landfill Area

Groundwater elevations were determined from water level measurements taken at 56 of these new
monitoring wells. The addition of these new wells, distributed across the site, greatly enhances
the ability to construct groundwater contours.

Groundwater elevations from the 195 wells screened in the Terrace Alluvium, provided in Table
5.2, were used to construct the potentiometric map for January 1998, presented as Figure 5.1. In
general, the regional groundwater flow direction is from west to east. Groundwater elevation
varied from 616 feet above NGVD along the western border to 535 feet NGVD in the eastern
portion of the site. The head gradients toward the eastern end of the site are approximately double
those on the western portion. The groundwater gradient ranges from approximately 0.05 ft/ft to
0.003 ft/ft.

Some local variations in groundwater direction are reflected on the potentiometric maps. The
influence of the pump and treat system at Waste Pile 7 can be seen in the contours (i.e., spread
of the contours in the area of the system) in the Landfill Area where flow may be influenced by
the drawdown from the recovery wells. Monitoring well data on groundwater elevations in the
centra] portion of Landfill Area indicate that the local groundwater flow is to the northeast towards
the Farmers Branch Creek. Monitoring data from the East Area suggest that the local flow is from
west to east. However, contours in the southern portion of the East Area indicate possible flow
bifurcation toward Farmer Branch Creek and West Fork of the Trinity River, which is likely due
to the influence of the river in the area.

Groundwater elevations from January 1998 (Figure 5.1) were compared to those obtained in July
1997 (Figure 5.2). Groundwater elevations in most of the wells varied by less than 2 feet from
July 1997 to January 1998, although in some wells the January elevation was higher and in some
wells the July elevation was higher. The average increase in groundwater elevation from July
1997 to January 1998 was approximately 0.2 feet.

5.3 ANALYTICAL RESULTS

Of the 46 wells proposed for analytical sampling in the GSAP, 40 were sampled during the
January 1998 event. Four wells proposed for installation downgradient of SWMUs 64, 67, and

U.S. Air Force Center for Environmental Excellence
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Table 5.2

Water Table Elevations for July 1997 and January 1998 132 66
oo . Coordinates __| Top of Casing" ff(}ifaii?ﬁdwat&fﬂé;aﬁdn
T Well 7 Easting" Northing Elevation | July 1997 _ | January 1998

15B 2301032.08 6963338.735 567.59 559.62 559.73
171 _2299626.674 6963642.662 578.13 568.35 568.35
17 2299584.431 6963780.053 579.94 569.83 569.62
17K 2299799.209 6963578.343 575.47 56673 566.91
17L 2299741.167 6963812.735 577.32 567.97 568.06
17M 2300037.62 6963761.95 574.28 - 566.29
BGSMWO1 2299511 6964916.44 578.64 - 572.39
BGSMW02 2299618.19 6965006.79 571.57 - 567.18
BGSMWO03 2299690.06 6965067.5 576.12 - 567.08
BGSMW04 2299589.5 6965084.53 578.49 - 567.54
BGSMW05 2299961.23 6965150.67 571.66 - 561.68
BGSMWO06 2299910.09 6964981.31 576.51 - 566.95
BGSMW07 2299737.83 6964990.68 574 88 - 567.80
BSS-A 2300115.431 6965491.098 566.49 561.88 —
BSS-B 2300091.9 6965797.6 569.40 560.20 560.69
FTO08-11A 2295876.4 6962318.1 608.15 600.17 599.00
FT08-11B 2295928.5 6962030.9 608.05 600.39 600.50
FT09-12A 2295439.2 6960549.8 635.38 621.19 620.39
FT09-12B 2295697.4 6960709.3 627.36 598.42 597.92
FT09-12C 2295771.5 6960590.3 627.86 598.01 597.48
FT09-12D 2295743.4 6960887.6 627.26 598.72 598.33
FT09-12E 2295821.2 6960701.1 627.34 598.07 597.57
GMI-04-01M 2296724.6 | 6960930.7 613.79 595.22 594.93
GMI-22-01M 2297688 .4 6965108.03 606.62 —~ -
GMI-22-02M 2296187.4 6966632.9 619.13 610.12 610.23
GMI-22-03M 2298539.4 6966219.9 608.03 587.83 587.84
GMI-22-04M 2297340.5 6967250.5 610.70 591.61 591.47
GMI-22-05M 2299432.1 6966940.3 584.28 575.08 574.18
GMI-22-06M 2298186.6 6967004.5 606.84 589.06 588.99
GMI-22-07M 2298322.5 6969018.7 605.66 591.48 590.65
GMI-22-08M 2298971.5 6970323.6 606.94 592.18 592.05
HM-110 2293163.2 6963667.5 637.33 - 615.33
HM-111 2293265.658 6963623.549 636.49 614.07 —
HM-112 2293141.648 6964217.563 638.06 - -
HM-114 2294352 6963912.1 627.77 - 612.13
HM-116 2294283.7 6966411.4 634.06 612.95 613.18
HM-117 2294274.3 69673554 633.32 613.27 613.42
[HM-118 2294780.5 6968035.2 626.23 612.48 612.73
HM-119 2294271.8 6968726 625.04 613.28 613.40
HM-120 2295343.2 6969489 616.84 614.02 615.29
HM-121 2295279.2 6967390.2 627.66 610.54 610.70
HM-122 2295260.535 6962891.108 619.44 602.37 -

-123 2295272.6 6961638.5 624,85 601.12 601.23
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Table 5.2 (continued)
Water Table Elevations for July 1997 and January 1998

432 67

i Coordinates ~ Top-of Casiiig | . Groundwater Flevation o
, Well Easting Northing Elevation July 1997 ~ | January 1998

HM-124 2295223.3 69639578 623.26 611.40 610.70
HM-125 2295220.29 6965893.458 629.37 613.19 -

HM-126 2294300.2 6963121 622.99 - 611.56
HM-127 2294853.3 6961588.5 624.04 586.21 602.61
ITMW-0IT 2298967.14 6961062.05 602.77 - 592.11
LF01-1A 2301249 8 6964466.4 570.27 - 541.11
LF01-1B 2301057.006 6964700.806 560.18 550.44 551.62
LFO01-1C 2301376.05 6964438.037 562.15 548.74 549.79
LFO01-1D 2301412.716 6964288.176 563.91 549.73 550.71
LF01-1E 2301174 .3 6964606.025 562.11 548.95 54%.92
LF03-3D 2203269.12 6962056.65 625.25 - 613.04
LF04-01 2295382.891 6961027.715 629.16 600.17 -

LF04-02 2296309.1 6961113.1 623.44 596.31 595.74
LF04-03 2296310.26 6961069.03 623.25 - -

LF04-04 2297165.6 6960941.6 611.95 592.57 593.97
LF04-10 2297078.9 6960411.8 626.47 595.21 594.59
LF04-4A 2295852.984 6960300.484 625.84 617.65 617.57
LF04-4B 2296274 .338 6960323.911 619.95 602.47 602.53
LF04-4C 2296593.501 6960604002 612.96 595.93 595.30
LF04-4D 22956416.385 6960831.587 615.13 596.35 595.73
LF044E 2296410.998 6961036.036 618.49 596.20 595.65
LFO4-4F 2296058.767 6961061.85 625.28 597.62 596.97
LF04-4G 2296658.929 6961224 127 619.75 594.70 594 61
LF04-4H 2206721.26 6960928.75 613.43 — 594 .93
LF05-01 2294577 .8 6962728.3 621.88 604.55 605.24
LF05-02 2205278 .9 6962653.1 622.61 599.16 599.57
LF05-14 2296543.61 6961562.305 611.79 594.96 -

LF05-18 2297075 .4 6961555.6 611.71 593.56 593.22
LF05-19 2297461 .4 6961239.9 606.05 592.79 592.63
LF05-5A 2295580.898 6961438.557 623.00 600.32 600.29
LF05-5B 2296078.248 6961901.555 597.17 593.73 593.71
LF05-5C 2295993.73 6961720.051 608.56 598.94 598.80
LF05-5D 2295757.035 6961740.466 611.40 601.92 600.82
LF05-5E 2205550.36 6961177.867 626.70 600.18 601.04
LF05-5F 2296336.36 6961288.64 618.95 - 595.08
LF05-5G 2296536.324 6961581.317 615.28 594 .92 594 .54
LF05-5H 2296343 797 6961735.963 610.61 595.43 595.37
L.SA1628-1 2297802.1 6967936.2 601.67 - 591.97
LSA1628-2 2297846.5 6967943.3 601.93 - 59220
LSA1628-3 2297791.257 6967993.079 601,73 592.57 592.02
MW-1 2300345.606 6965853.592 560.64 - -

MW-10 2300541.575 6965836.203 558.85 549,25 546,42
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Table 5.2 (continued) 132 68
Water Table Elevations for July 1997 and January 1998
_Coordinates Top of Casing |  Groundwater Elevation

.. Well ‘Easting Northing Elevation July 1997 | Janoary 1998
MW-11 2300791.955 6965706.661 558.17 536.04 534.88
MW-11A 2297057.278 6965810.342 612.17 590.11 589.91
MW-12 2300142.021 6966149.318 559.62 554.65 555.01
MW-12A 2295756.2 6961041.92 -- -- --
MW-13 2265736.39 6961035.09 -- - -
MW-18 2295389.85 6963519.14 - - -
MW-19 2205368.85 6963512.61 - - -
MW-1A 2301542.45 6970397.32 - - -
MW-2 2300555.919 6965704 .96 557.55 549.63 550.49
MW-20 2296878.439 6963365.698 611.38 591.95 592.02
MW.-21 2296841.863 6963382.211 - -- --
MW-3 2299750.342 6965242.674 576.48 566.22 566.33
MW-36 2299356.658 6965034 .802 - - -
MW-37 2299384 988 6965061.349 590.53 581.93 581.81
MW-38 2298153.077 6965981.092 604.11 588.61 588.53
MW-39 2298171.115 6965999.012 - - -
MW-4 2300050.055 6965802.687 - - --
MW-40 2298224 978 6966053.097 - -- -
MW-41 2298204 .568 6966088.853 - -- -
MW-42 2298144.896 6966031.035 -- - -
MW-48 2295643.543 6968478.952 619.33 610.23 610.53
MW-49 2295623.167 6968470.498 - - -
MW-5 2300138.608 6965803.452 563.69 560.63 560.35
MW-50 2295621.7 6968528.648 - - -
MW-51 2295639.958 6968536.471 - - --
MW-52 2296182.561 6964355.172 - - -—
MW-53 2296200.241 6964378.184 616.75 602.04 606.89 |
MW-56 2296055.932 6968789.529 614.32 606.95 607.00
MW-57 2297112.98 |  6967217.16 613.37 601.66 599.61
MW-57B 2296034.177 6968836.004 613.78 606.76 606.76
MW-58 2297175.216 6966950.884 - - --
MW-59 2297160.82 6966970.471 -- - -
MW-6 2300173.696 6965734.917 562.87 560.82 561.21
MW.-7 2300055.237 6965967.108 567.37 559.87 559.88
MW-8 2300491.789 6965584.178 557.04 552.76 553.62
MW-9 ] 2300326.174 6966001.958 559.54 553.93 554.26
MW-IT-02T 2292594 6965339 647.09 - 615.63
MWI-16 , 2300066.63 6963755.16 - - =
MWMTAC-001 2296520.35 6959115.8 645.04 - 617.73
OT-15C 2300947.512 6963316.339 564.25 556.33 556.56
P5 2299737.38 6965287.56 - -~ -
Pi-U% 2300053.58 6965632 91 -- - -

F-\Deliverables\ AFCEE\DOT\Dr £t Qrily Rpt\R07-98.960. wpd

U.S. Air Force Center for Environmental Excellence

5-6

HydroGeolLogic, Inc. 7/17/98



1

=

HydroGeoLogic, Inc.—Final January 1998 Quarterly Report—NAS Fort Worth JRB, Texas

Table 5.2 (continued)

Water Table Elevations for July 1997 and January 1998 432 69
# I
[ comtimtes— Trup o Casing | Groundwater levation
Well _Easting----- | Northing | _Elevation_ | July 1997 | January 1998

RW-1 2206721.472 6960929.874 - - -

SAV-1 2300298.887 6965776.357 - - -

SAV-2 2300280.415 6965807.583 - -- -

SD13-01 2300621.423 6963391.743 573.09 561.41 562.72
SD13-02 2300753.03 6963487.702 573.28 560.65 561.60
SD13-03 2300699.63 6963362.921 571.41 560.75 562.94
SD13-04 2300770.955 6963361.521 569.08 559.98 561.05
SD13-05 2300775.292 6963904.275 571.54 562.72 563.16
SD13-06 2300907.827 6963164.35 557.68 547.77 548.31
SD13-07 2301009.342 6963167.041 560.44 543.86 543.66
SPOT35-1 2296878.532 6966202.395 613.59 591 .45 591.33
SPQT35-2 2206854.203 6966175.289 613.64 592.68 592.60
SPOT35-3 2296850.617 6966108.748 - -- —

SPOT354 2296777.882 6966174.924 612.74 592.80 592.69
SPOT35-5 2296846.726 6566020.036 614.09 592.74 592.68
SPOT35-6 2296634.627 6966234.614 - — -

SPOT35-7 2296508.592 6966534.791 616.41 609.89 610.05
ST14-01 2300090.8 6963295.3 575.95 562.83 563.93
ST14-02 2300091.7 6963511.6 575.51 564.24 564.99
ST14-03 2299891.6 6964080 576.68 568.70 568.93
ST14-04 2300345.3 6963642.7 575.61 563.91 564.92
ST14-14 2299735.22 6964309.76 - - -

ST14-24 2299084.2 6964017.889 594.14 58339 583.86
ST14-25 2299065.36 6964563.76 - — -

ST14-26 2299557.04 6964593.25 - - -

ST14-27 2300212.35 6964257.94 — — -

ST14-28 2300495.99 6963728.32 — - --

ST14-29 2300512.775 6963527.787 571.45 562.57 563.74
ST14-30 '2300466.182 6963211.534 566.87 561.67 562.52
ST14-WO05 2299093.85 6963726.062 593.63 585.83 585.89
ST14-W06 2299330.792 6963806.563 581.42 573.13 573.00
ST14-W07 2299393,809 6963614 609 579.96 569,76 569.80
ST14-W08 2299476.591 6964323.981 580.54 571.29 571.36
ST14-W09 2299550.097 6963471.685 575.54 568.65 569.01
ST14-W10 2299730.125 6963949 34 573.98 568.93 569.08
ST14-W11 2299657.972 6964128.603 576.31 570.46 570.61
ST14-W12 2299581.062 6963953.266 575.52 571.19 571.34
ST14-W13 2290776.442 6963695.163 574 .49 567.54 567.38
ST14-W15 2299923.113 6963315.787 573.47 563.63 564.26
ST14-W16 2300128.304 6964064.608 573.62 566.55 567.08
ST14-W18 2300162.474 6963906.725 573.79 565.71 567.61
STi4-W1ig 2300203 607 6963699799 573.31 564,53 564.57

U.S. Air Force Center for Environmental Excellence
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Table 5.2 (continued)

Water Table Elevations for July 1997 and January 1998 432 70
_ __~ Coordinates Top of Casiig | ..Groundwater Eleyation

TTTWell __Easting Northing | Elevation | July 1997 | January 1998
ST14-W20 2300275.355 6964009.08 573.48 565.13 565.72
ST14-W21 2300242.02 6963417.822 572.88 563.33 564.53
ST14-W22 2301016.385 6963649.635 571.30 561.74 562.16
ST14-W23 2300410.368 6962949.056 565.60 560.21 563.19
ST14-W31 2300830.861 6963549.672 571.23 561.22 561.62
ST14-W32 2300815.069 6963239.017 -- - --
TREE 2296603 6960929.688 - -- --
TREE 2296542 6960604 -- -- -
USGSO1P! 2297665.1 6970401.4 604.83 574.39 574.10
USGSO01T 2297661.3 6970397.8 604.78 594.43 594.28
USGS02T 2300335.041 6970326.57 604.21 - -
USGS03T 2300610 6968704.7 575.02 571.42 571.92
USGS04T 2299178.7 6968773 604.92 588.06 587.38
USGSO05P! 2299736.772 6965287.814 576.77 538.99 -
USGS06P 2297558.4 6963786.2 606.71 548.79 548.76
USGS06T 2297542.1 6963777.9 606.67 589.46 589.59
USGSO7P! 2295250.6 69601635 632.10 545.26 546.10
USGS07T 2295246.5 6960182.5 632.43 624.24 624.14
w-153 2294096.2 6965106.3 631.57 612.96 612.71
WCHMHTAQ01 2293702.384 6966632.501 639.08 - 613.35
WCHMHTAQ02 2294818.468 6967545.100 631.32 - 612.31
WCHMHTAQ03 2295039.039 6967958.333 631.00 - 611.68
WCHMHTAO004 2295041.059 6967949.303 631.25 - 611.69
WCHMHTA005 2295662.842 6967495.679 626.95 - 610.51
WCHMHTAO006 2295671.903 6967494.615 |  626.73 - 610.47
WCHMHTA0? 2295910.42 6967910.326 623.93 - 610.04
WCHMHTA008 2295862.693 6968694.421 | 62285 ~ 610.20
WCHMHTAQ09 2296663.993 6968444 .685 615.55 — 609.50
WCHMHTAO10 2296660.061 6968440.059 615.35 — 609.48
WCHMHTAOL1 2297328.375 6969295.196 605.80 — 593.75
WCHMHTAOI2 2297691.142 6968645.437 605.85 - 592.36
WCHMHTAOQ13 2300051.586 6967055.521 578.26 - -~
WCHMHTAO14 2294337.637 6971208.882 619.11 ~ 608.40
WHGLTAQ02 2296111.39 ~ 6962377.91 608.52 - 597.17
WHGLTAO003 2298029.84 696104388 614.22 -- 593.14
WHGLTAO04 2295760.62 6962943 .38 614.35 - 597.97
WITCTAQ01 2296446.73 6969591.007 610.85 - 595.87
WITCTA002 2296135.475 6969258.49 613.36 - 609.69
WITCTAO003 2297405.052 6969111.3 607.58 - 594.29
WITCTAO04 2297490.47 6968938.831 606.62 -- 593.99
WITCTAQ05 2298166.787 6968458.461 602.81 -~ 591.44
WITCTAOG 2298261,857 6968425.939 602,76 = 591.15

F:\Deliverables\AFCEE\DOADcft Qrtly Rpt\RO7-98.960. wpd
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Water Tabl

Table 5.2 (continued)

e Elevations for July 1997 an

d January 1998 432 71

T
: o _ Coordinates - Top of Casing Groundwater Elevation
" Well Easting Northing— Elevation ™~ July 1997 | January 1998
WITCTAQO7 2268432.068 6968309.561 603.03 - 585.58
WITCTAQO8 2298030.11% 6967939.663 600.62 - 592.96
WITCTAQQ9 2268232.895 6967860.597 597.15 - 592.11
WITCTAQ10 2268752.182 6967693 .534 600.31 - 586.45
WITCTAOL1 2297357.309 6967455258 610.27 - 593.93
WITCTAOQL2 2298224 .392 6967348.773 599.93 - 590.29
WITCTAD13 2297750.979 6967015.62 605.39 - 590.89
WITCTAO14 2297417.505 6966903.565 611.74 - 591.56
WITCTAOILS 2298395.024 6966332 .667 606.84 - 589.34
WITCTAO16 2298061.326 6966238.285 607.85 - 589.65
WITCTAOQ17 2299305.778 6967298.148 592.94 -- 584.65
WITCTAOLS 2208838.013 6963107.247 600.82 - 586.85
WITCTAQ20 2296316.788 6963895.317 616.78 -- 597.68
WITCTAQ21 2298718.156 6963794.398 604.19 - 589.02
WITCTAQ22 2208742 854 6963649.916 604.17 - 587.61
WITCTAQ24 2298956.02 6965971.777 604.86 - 588.37
WITCTAO25 2299534282 6966004.916 595.20 — 585.47
WITCTAO026 2299480.089 6965456.85 584.37 -- 578.97
WITCTAQ27 2299510.856 6965193.741 581.44 - 572.07
WITCTAQ28 2300621.253 6965160.619 558.11 - 554.60
WITCTAQ31 2299152.204 6964689.931 592.10 — 588.44
WITCTAQ32 2299105.636 6964500.665 587.37 - 581.04
WITCTAQ33 2300475.241 6964323.666 574.06 — 565.29
WITCTAOQ34 2300951.486 6963956.683 571.95 - 564.27
WITCTAQ3S 2259093.681 6963387.121 599.37 - 586.60
WITCTAQ36 6963181.64% 2299629.281 578.57 - -
WITCTAQ37 2297784 .441 6963424.036 604.19 - 590.70
WITCTAOQ39 2265415.407 6562339.771 619.47 -- 603.11
WIETAS530 2266533.87 6959546.93 635.39 - 605.88
WIETAS31 2255893.78 6958908.59 644.17 - 628.83
WIETAS34 2266341.54 6958941,15 647.38 - 622.99
WIETAS35 2256794 .44 6959722.27 634.61 - 605.43
WP07-10A 2295807.3 6961290 626.50 599.79 595.61
WP07-10B 2296040.4 6961277.5 624.22 597.12 597.34
WP0O7-10C 2296062.4 6961575.6 617.18 567.98 597.55

! These wells are screened in the Paluxy Aquifer. The groundwater elevations obtained at these wells are not used to

construct the groundwater contour maps.
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68 and AOC 7 (WHGLTAO005, WHGLTA006, WHGLTAOQ07, and WHGLTAOQ08) were not in
place for sampling; these wells should be in place for the April 1998 basewide quarterly sampling
event. Monitoring well SD13-07 contained free product; therefore, it was not sampled.
Monitoring well C-15, proposed by CH,M Hill in the RFI for AQC 2 (CHL,M Hill, 1997), was not
installed because another recently installed monitoring well, WITCTAO10, drilled by IT
Corporation for the RFI for SWMU 66 (IT Corporation, 1997c), was placed adjacent to its
proposed location. CH,M Hill instead used monitoring well WITCTAO10 for the investigation
and sampled it in January 1998 for its investigation. For the remaining basewide quarterly
sampling events for 1998, WITCTAO10 will be sampled in place of C-15. A complete listing of
the analytical results from this January 1998 sampling event is provided in Appendix B.

5.3.1 Contaminant Evaluation

To facilitate discussion of contamination at NAS Fort Worth JRB, levels of contamination
determined from analytical sampling were compared to several threshold values. The results of
metals analyses were compared to established background concentrations (Jacobs, 1997), and the
results of the organic analyses were compared to PQLs. These comparisons identified locations
where contamination is likely and monitoring should be continued to provide further
characterization. In addition, both metals and organics were compared to the TNRCC Risk
Reduction Standard 2 (RRS 2) values. Comparison of contaminant concentrations to their
respective RRS 2 values provides a basis for risk assessment. Concentrations that exceed their
RRS 2 values indicate areas where continued monitoring and remedial action is necessary.

5.3.1.1 Background Concentrations

Background concentrations were determined for 24 inorganic constituents at NAS Fort Worth JRB
(Jacobs, 1997). All metals sampled for at NAS Fort Worth JRB were included in this study, with
the exception of tin, which is only sampled for as part of RCRA Appendix IX. A single
groundwater sample was collected from each of 12 background wells in December 1996 using a
low-stress technique to approximate filtered samples. The groundwater monitoring wells sampled,
both newly installed and existing, were located up- and cross-gradient from wells that were known
to contain YOCs and SVOCs.

The tolerance interval method suggested by the EPA (1989, 1992) was used to estimate
background concentrations for the 24 inorganic constituents for comparison to compliance wells.
Tolerance intervals are useful for groundwater data analysis because it is important to ensure that,
at most, a small fraction of the compliance wells sampled exceed a specific concentration level
(EPA, 1992). Two coefficients are associated with any tolerance interval. One is the proportion
of the population that the interval is supposed to contain, called the coverage. The second is the
degree of confidence with which the interval reaches the specified coverage, known as the
tolerance coefficient. The UTL,, 4 is the upper tolerance limit (UTL) of a tolerance interval with
a coverage of 95 percent and a tolerance coefficient of 95 percent. The UTL,, o; was determined
by Jacobs (1997) as the background concentration for comparison to contaminant concentrations.
These values are provided in Table 5.3.

U.S. Air Force Center for Environmental Excellence
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Background and Risk Reduction Standard 2
Values for Inorganic Constituents

Table 5.3

432 70

" Background ~ TTTTTTRRS 2 " RRS2
o Metal T T (mg/L) T {mg/L) = _Source' "
Aluminum 1.332 0.2 Derived
Antimony 0.002 0.006 TNRCC
Arsenic 0.0049 0.05 TNRCC
Barium 0.587 2 TNRCC
Beryllium 0.0003 0.004 TNRCC
Cadmium 0.0005 0.005 TNRCC
Calcium 226.3 - Essential Nutrient®
Chromium 0.006 0.1 TNRCC
Cobalt 0.0089 6.1 Derived
Copper 0.0028 1.3 Derived
Iron 0.2240 0.3 Derived
Lead 0.0016 0.015 TNRCC
Magnesium 37.8 -- Essential Nutrient?
il Manganese 0.175 2.4 Derived
Mercury 0.0001 0.002 TNRCC
Molybdenum 0.0144 0.51 Derived
Nickel 0.0204 0.1 TNRCC
Potasstum 15.03 -- Essential Nutrient?
Selenium 0.0077 0.05 TNRCC
Silver 0.0002 0.183 TNRCC
Sodium 167.0 -- Essential Nutrient®
[ Tin - 61 Derived
Thallium 0.0632 0.082 Derived
Vanadium 0.0120 0.71 Derived
Zinc 0.118 5 Derived

! Source of all values was TNRCC RRS 2 (30 TAC 335).

procedures presented in the regulations.
2 Essential Nutrient - no risk values available.

Those noted as “Derived” were derived based on

U.S. Air Force Center for Environmental Excellence
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5.3.1.2 Practical Quantitation Limits 432 77

A PQL is the lowest analytical result level that can reasonably be achieved within specified limits
of precision and accuracy during routine laboratory conditions. 'Each PQL value is higher than
the associated method detection limit, which is the minimum concentration of a substance that can
be measured and reported with 99 percent confidence that the analyte concentration is greater than
zero. Sample concentrations falling between the method detection limit and PQL are assigned an
“F” qualifier indicating the variability of the result (HydroGeoLogic, 1997a). Because a
background concentration for organic compounds is not appropriate, the PQL is used as a
comparison to determine those compounds that can be detected within established limits of
precision and accuracy.

5.3.1.3 Risk Reduction Standard 2

RRS 2 values are the chemical-specific cleanup levels for remediation of groundwater that has
been contaminated by a release(s) from a SWMU or AOC. These values are established from
health-based standards and criteria (Texas and/or Federal) pursuant to TNRCC Regulations, 30
TAC 335.551-335.569. If the PQL and/or background concentration for a given chemical is
greater than the RRS 2 level, either the PQL 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, exposure pathways, and chemical-specific toxicity, are provided in 30 TAC 335.558 (i.e.,
MSCs for RRS 2). RRS 2 values for metals and VOCs are provided in Table 5.3 and Table 5.4,
respectively.

5.3.2 AOC 1 (Base Service Station/Base Gas Station)

In conjunction with the corrective action for AOC 1, the second quarter of groundwater sampling
was conducted as part of this basewide sampling program (IT Corporation, 1997a, 1997b).
Samples were collected from six wells (MW-10, BSS-B, SAV-2, BGSMWO03, BGSMWO035, and
BGSMW06) and were analyzed by EPA Method SW8020 for BTEX compounds and MTBE. In
addition, field parameters were measured in the field at the time of sampling and included pH,
temperature, conductivity, DO, and turbidity. The results of sampling from the October 1997 and
January 1998 events are presented in Appendix C of this document.

5.3.3 SWMUs 64, 67, and 68 and AOC 7 (POL Tank Farm Area)

In conjunction with the remedial action for SWMUs 64, 67, and 68 and AOC 7 (Sites ST14 and
SD13), 17 wells were sampled as part of this basewide sampling program. The purpose of this
sampling is to confirm that source soils are not causing increases in groundwater concentrations
and that no unanticipated downgradient migration is occurring. The remedial action calls for
quarterly sampling until the appropriate target concentrations are obtained and then an additional
2 years of verification sampling to ensure plume stability and ongoing compliance. The results of
sampling in January 1998 are presented in Appendix D of this document.

U.S. Air Force Center for Environmental Excellence
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Table 5.4
Risk Reduction Standard 2 432 73
Values for Volatile Organic Compounds
T"RRS2
: : .. Value i
.. voc_ My _ -
2-Methylnaphthalene 4,100 Derived
Benzene ) 5 TNRCC
Chlorobenzene 100 TNRCC
cis-1,2-Dichloroethene 70 TNRCC
Ethylbenzene 700 TNRCC
Isopropylbenzene 10,000 TNRCC
m-Xylene & p-Xylene 10,000 Derived
Methyl tert-butyl ether L 510 Derived
n-Propylbenzene 10,000 Derived
Naphthalene 1,460 ) TNRCC
o-Xylepe 10,000 TNRCC
sec-Butylbenzene 1,020 Derived
tert-Butylbenzene 1,020 Derived
Tetrachloroethene 5 TNRCC
Toluene 1,000 TNRCC
trans-1,2-Dichloroethene 100 TNRCC
Trichloroethene 3 N TNRCC
Vinyl chloride .. ... 2 TNRCC

! Source of all values was TNRCC RRS 2 (30 TAC 335). Those noted as “Derived” were derived based on
procedures presented in the regulations.

U.S. Air Force Center for Environmental Excellence
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5.3.4 Flightline Area

5.3.4.1 Yolatile Organic Compounds 432 79

A total of 11 monitoring wells were sampled for VOCs in the Flightline Area during the January
1998 basewide sampling event using EPA Method SW8260. The VOCs detected above PQLs
during this sampling event are presented in Table 5.5. Locations of the wells are provided in
Figure 3.1. Six of the wells sampled were designated as plume wells to further delineate the
extent of TCE and related compounds contamination. One of the wells was designated as a plume
well to delineate fuel-related compounds contamination. Two of the wells, GMI-22-07M and
WITCTAO24, were designated as sentry wells, The remaining two wells, GMI-22-05M and
USGS04T, were designated as perimeter wells

Chlorinated solvents and their daughter products were detected in five of the six TCE plume wells
sampled in the Flightline Area. The one exception was monitoring well GMI-22-02M. TCE at
concentrations ranging from 76 ug/L to 500 ug/L and cis-1,2-dichloroethene at concentrations
ranging from 14 pg/L to 63 pg/L were detected in plume wells GMI-22-03M, GMI-22-04M,
GMI-22-06M, LSA1628-3, and MW-53. Trans-1,2-dichloroethene was detected in three of the
five wells at concentrations ranging from 31 pg/L to 41 ug/L. In addition, tetrachloroethene was
found in monitoring well GMI-22-03M at a concentration of 19 ug/L. No VOCs were detected
in monitoring well GMI-22-02M above PQLs; the designation of this well should be changed from
plume well to sentry well since it is beyond the current limits of the TCE plume. No chlorinated
solvents were detected in sentry well GMI-22-07M, located cross-gradient from the TCE plume,
or WITCTAQ24, located downgradient from the plume.

In addition to sampling conducted as part of this program, neighboring AFP 4 also sampled some
of the wells in the Flightline Area as part of its basewide sampling program in January 1998. The
results of both sampling events conducted in January 1998 were used to produce the plume contour
maps for TCE and cis-1,2-DCE presented as Figures 5.3 and Figure 5.4.

Fuel-related compounds, including cumene (58 ug/L), n-propylbenzene (67 ug/L), naphthalene
(130 pg/L), and tert-butylbenzene (3.0J ug/L), were found in fuel plume monitoring well
SPOT35-5 at levels above their PQLs; however, none of these compounds were above their RRS
2 values. Monitoring well WITCTAO024, chosen as a sentry well for the TCE and fuel plumes,
contained a very low level of tert-butylbenzene at 2.5 pg/L.. The RRS 2 for tert-butylbenzene is
1,020 pg/L. No other compounds were detected above PQLs at this sentry well.

No contaminants at levels above PQLs were detected in either of the two perimeter wells, GMI-22-
05M or USGS04T. Both of these wells were identified as perimeter wells and were sampled to
monitor any off-site contaminant migration.

5.3.4.2 Metals

Monitoring wells GMI-22-05M and USGS04T, designated as perimeter wells for the Flightline
Area, were sampled for metals during the January 1998 quarterly sampling event. Detections
above background concentrations are provided in Table 5.6. The locations of these wells are

U.S. Air Force Center for Environmenial Excellence
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Table 5.5

432 80

Detections of Volatile Organic Compounds Above Practical Quantation Limits in Wells

Sampled Using Analytical Method SW8260

Area Well _Well Type - oo o Analyte Result (,ugl_[_,)l :
Flightline  ([GMI-22-02M Plume/TCE (none) -
GMI-22-03M Plume/TCE cis-1,2-Dichloroethene 38
Tetrachloroethene 19
trans-1,2-Dichlorocthene 41
Trichloroethene 76
GMI-22-04M Plume/TCE cis-1,2-Dichloroethene 63
Trichloroethene 500
GMI-22-05M Perimeter (none) --
GMI-22-06M Plume/TCE cis-1,2-Dichleroethene 34
trans-1,2-Dichloroethene 36
Trichloroethene 160
GMI-22-07M Sentry (none) —
LSA1628-3 Plume/TCE cis-1,2-Dichloroethene 51
trans-1,2-Dichloroethene 31
Trichloroethene 230
MW-53 Plume/TCE cis-1,2-Dichloroethene 14
- - Trichloroethene 87
SPOT35-5 Plume/Fuel Isopropylbenzene (Cumene) 58
n-Propylbenzene 67
Naphthalene 130
sec-Butylbenzene 13
USGS04T Perimeter (none) --
(WITCTAO024 Sentry tert-Butylbenzene 3
East LF01-1D Perimeter (none) --
SD13-01 Plume (none) --
SD13-02 Plume (none) --
SD13-04 Plume (none) -
SD13-06 {Plume (none) --
ST14-14 Upgradient (none) -
ST14-24 Upgradient Vinyl chloride 2
ST14-26 Upgradient (none) —
ST14-W31 Plume (none) -
Landfill LF05-19C Plume/TCE Trichloroethene 56
WHGLTAOO3 Plume/TCE cis-1,2-Dichloroethene 61
7 Trichloroethene 170
WHGLTAO004 Plume/TCE cis-1,2-Dichleroethene 110
Trichloroethene 910
USGSO7T Sentry (none) -
WP07-10C Plume/TCE Trichloroethene 1,200

'Concentrations are reported in micrograms per liter (ug/L). Results that exceed the TNRCC RRS 2 values are underlined.

F:\Deliverables\AFCEE\DOT\Drfi Qrely Rpi\R07-98.960. wpd
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Table 5.6
Detections of Metals Above Background in Wells Sampled
Area “Well - Well Type. ... ~ Analyte ReSI'llt"""(:i'igf_L)1
Flightline GMI-22-05M Perimeter (none) -
USGS04T Perimeter Iron 7 0.32
East LFQ1-1D Perimeter Manganese L 0.34
MW-10 Perimeter Arsenic 0.022F
Iron 6.2
Lead 0.0058F
Manganese ) 4.9]
SD13-01 Plume Arsenic 0.056F
SD13-02 Plume Arsenic 0.026F
[Manganese (.26
SD13-04 Plume Arsenic 0.069F
Lead 0.0018F
SD13-06 Plume (none) -
ST14-02 Plume Arsenic 0.012F
Iron 13.8
[Manganese 0.23)
ST14-14 Upgradient liron 1.6
Manganese 0.191
ST14-24 Upgradient (none) --
ST14-26 Upgradient Iron 0.38
Vanadium 0.023F
ST14-W18 Plume Arsenic 0.025F
Iron 8.7
Lead 0.02F
Selenium ~ 0.015F
ST14-W21 Plume Arsenic 0.054F
Iron 14
Manganese 0.42
Nickel 0.069F
ST14-W31 Plume (none) -
Landfill LF05-19C Plume (none) -
WP07-10C Plume Arsenic 0.01F
Manganese _ 0.39B

'Concentrations are reported in milligrams per liter {mg/L). The “J” qualifier indicates that the analyte was positively
identified, but quantification is an estimation. The “F” qualifier indicates that the analyte was positively identified, but
that the associated numerical value is below the PQL.

U.S. Air Force Center for Environmental Excellence
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provided in Figure 3.1. No metals were detected above background values in the sample taken
from monitoring well GMI-22-05M. The only metal detected in the sample from monitoring well
USGS04T above background was iron. The iron concentration in this well was 0.32 mg/L, which
is slightly above the RRS 2 value for iron of 0.3 mg/L.. Although iron concentrations in this well
have fluctuated historically, the concentration found in January 1998 is lower than any recorded
in 1997. All other metals analyzed in monitoring well USGS04T were below their respective
background concentrations.

5.3.4.3 Other Analyses

Monitoring wells GMI-22-02M and SPOT35-5 were sampled for volatile and extractable TPH
using Method SW8015 and polynuclear aromatic hydrocarbons using Method SW8310.

Monitoring well SPOT35-5 was installed to monitor a possible fuel plume in the vicinity of AOC
4. Monitoring well GMI-22-02M is upgradient of this site. The only detection from these analyses
was extractable petroleum hydrocarbons at 2.9 mg/L in monitoring well SPOT35-5.

Monitoring wells GMI-22-02M and SPOT35-5 were also sampled for VOCs; a discussion of the
results of those analyses is provided in Section 5.3.4.1.

5.3.5 East Area

5.3.5.1 Yolatile Organic Compounds

Twenty-four wells were sampled for VOCs in the East Area during the January 1998 sampling
event. Nine of the wells were sampled using EPA Method SW8260A, and the remaining, 15 wells
were sampled with EPA Method SW8020A for aromatic VOCs (BTEX compounds). The VOCs
detected above PQLs using these two methods are presented in Table 5.5 and Table 5.7.
Locations of the wells are provided in Figure 3.1.

Of the nine monitoring wells sampled for VOCs using EPA Method SW8260A, the only
compound found above PQL was vinyl chloride in monitoring well ST14-24, at a concentration
of 1.7 pg/L. The RRS 2 value for vinyl chloride is 2 ug/L.. Monitoring well ST14-24 was
designated as an upgradient well for the East Area SWMUs, but is also located downgradient of
the TCE plume in the Flightline and Landfill Areas. Vinyl chloride is a potential breakdown
product of chlorinated solvent degradation. Therefore, the detection of this compound in a
monitoring well does not affect its ability to function as an upgradient well in the East Area.

In the AOC 1 area, six monitoring wells were sampled using EPA Method SW8020A. Two of
these wells, BGSMWO05 and BGSMWO06, contained no compounds above PQLs. Benzene was
found at concentrations ranging from below PQL to 4,900 ug/L; benzene has an RRS 2 value of
5 pg/L. Ethylbenzene, toluene, and xylenes were found in monitoring wells BSS-B, SAV-2, and
MW-10, and MTBE was found in monitoring well SAV-2.

In the SD13/ST14 area (SWMUs 64, 67, and 68 and AOC 7), nine monitoring wells were sampled
using EPA Method SW8020A. Of these eight, two monitoring wells, ST14-02 and ST14-W 16,

U.S. Air Force Center for Environmental Excellence
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Table 5.7

Detections of Aromatic Volatile Organic Compounds Above Practical Quantitation Limits

in Wells Sampled Using Analytical Method SW8020

Area Well Well Type Analyte Result (ug/L)!
East 1™ Plume (none) -
BGSMWO03 Compliance Benzene 1.400
BGSMWO05 Compliance {none) --
BGSMW06 Compliance {none) --
BSS-B Compliance Ethylbenzene 1,700
Toluene 7,600
Xylenes (total) 12,000
SAV-2 Compliance Benzene 2,300
Ethylbenzene 1,500
tert-Butyl methyl ether (MTBE) 310
Toluene 1401
Xylenes (total) 2,900
MW-10 Compliance Benzene 4,900
Ethylbenzene 5,200
Toluene 7,300
Xylenes (total) 14,000
ST14-02 Plume Benzene 57
ST14-03 Plume (none) -
ST14-04 Plume {(none) --
ST14-28 Plume {none) -
ST14-29 Plume Chlorobenzene 8.5
ST14-W16 Plume Benzene 24
ST14-W18 Plume {none) -
ST14-W21 Plume (none) -

!Concentrations are reported in micrograms per liter (ug/L). The “J" qualifier indicates that the analyte was positively
identified, but quantification is an estimation. Results that exceed the TNRCC RRS 2 values are underlined.

U.S. Air Force Center for Environmental Excellence
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contained benzene at concentrations above the PQL (57 and 9.4 pg/L, respectively); these
concentrations were also above the RRS 2 for benzene (5 pg/l.). The only other compound
detected in this area was chlorobenzene; it was detected in monitoring well ST14-29 at a
concentration of 8.5 ug/L., well below the RRS 2 value for this compound of 100 ug/L.

5.3.5.2 Metals

Thirteen monitoring wells were sampled for metals in the East Area during the January 1998
sampling event. The metals detected above background concentrations during this sampling event
are presented in Table 5.6. Locations of the wells are provided in Figure 3.1. A map of the East
Area showing all wells where metals were detected above background is provided in Figure 5.5.

Two of these wells, LFO1-1D and MW-10, were designated as perimeter wells and were sampled
to monitor any off-site migration. The only metal detected in monitoring well LFO1-1D was
manganese at a concentration of 0.34) mg/L, which exceeds the background value of 0.175 mg/L,
but is below the RRS 2 value of 2.4 mg/L.. The sample obtained at monitoring well MW-10
contained arsenic, iron, lead, and manganese above background values. The concentrations of
both iron (6.2 mg/L) and manganese (4.9 mg/L) were also above the RRS 2 values of 0.3 mg/L
and 2.4 mg/L for iron and manganese, respectively. The metals detected in both monitoring wells
LFO1-1D and MW-10 during January 1998 have been present during all sampling events in 1997.

Monitoring wells ST14-14, ST14-24, and ST14-26, which were also sampled for metals, are
designated as upgradient wells, located upgradient from previously identified plume limits. The
sample taken from monitoring well ST14-24 did not contain any metals above background values.
Monitoring wells ST14-14 and ST14-26 both contained iron at concentrations above both the
background and RRS 2 values. No other metals sampled in these upgradient wells were above
RRS 2 values. Monitoring well ST14-14 contained manganese at a concentration of 0.19J mg/L,
just slightly above the background values of 0.175 mg/L. Monitoring well ST14-26 contained
vanadium at a concentration of 0.023F mg/L., which is above the background value of 0.0123
mg/L.

The remaining eight wells in the East Area sampled for metals are all designated as plume wells.
Six of the eight plume wells contained arsenic above background values, with concentrations
ranging from 0.012F mg/L to 0.069F mg/L.. Arsenic concentrations exceeded the RRS 2 value
0f 0.05 mg/L in three wells: SD13-02, SD13-04, and ST14-W21. Three of the eight wells, ST14-
02, ST14-W18, and ST14-W21, contained iron at concentrations above both the background and
RRS 2 values, ranging from 8.7 mg/L to 14 mg/L.. Three of the eight wells, SD13-02, ST14-02,
and ST14-W21, contained manganese above background values, but none of these detections were
above the RRS 2 value of 2.4 mg/L.. Lead was detected in monitoring well ST14-W18 at a
concentration 0.02F mg/L, which exceeds the RRS 2 value of 0.015 mg/L. Lead was also
detected in monitoring well SD13-04 at a concentration of 0.0018F mg/L, slightly above
background value of 0.0016 mg/L. Other metals found in the East Area plume wells include
selenium in monitoring well ST14-W18 and nickel in monitoring well ST14-W21. Both of these
detections were below background values. Samples from two of the plume wells, SD13-06 and
ST14-W31, did not contain any metals above background values.

U.S. Air Force Center for Environmental Excellence
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5.3.5.3 Other Analyses

Six wells in the East Area were sampled for all RCRA Appendix IX compounds. In addition to
the VOC and metals analyses described in the preceeding sections, monitoring wells LF01-1D,
SD13-01, SD13-02, SD13-04, SD13-06, and ST14-W31 were sampled for SVOCS (SW8270B),
organochlorine pesticides and PCBs (SW8080A), organophosphorus pesticides (SW8140),
chlorinated herbicides (SW8150), dioxins and furans (SW8280), sulfide (E376.2), and cyanide
(SW9012). The only contaminant found above its PQL was 2-methylnapthalene. This compound
was found in monitoring well SD13-04 at a concentration of 54 ug/L.. The RRS 2 value for 2-
methylnapthalene is 4,100 ug/L.

5.3.6 Landfill Area

5.3.6.1 Yolatile Organic Compounds

Five monitoring wells were sampled for VOCs in the Landfill Area during the January 1998
basewide sampling event using EPA Method SW8260. The VOCs detected above PQLs during
this sampling event are presented in Table 5.5. Locations of the wells are provided in Figure 3.1.

Four of the five wells, LF05-19, WHGLTAO003, WHGLTAO004, and WP07-10C, were chosen as
plume wells to further characterize the TCE contamination in this area. TCE was detected in all
four of the plume wells, at concentrations ranging from 56 pug/L to 1,200 pg/L. Cis-1,2-
dichloroethene was detected in monitoring well WHGLTAOQO3 (61 pug/L) and monitoring well
WHGLTAOQ04 (110 pg/L). However, cis-1,2-dichloroethene was not sampled for in wells LF05-
19 and WP07-10C because it is not included on the RCRA Appendix IX list. No other compounds
were detected in these wells at concentrations above PQLs. The remaining well, USGS07T was
chosen as a sentry well and is located cross-gradient from the plume. No compounds were
detected in this well at concentrations above PQLs.

In addition to sampling conducted as part of this program, neighboring AFP 4 also sampled some
of the wells in the Landfill Area as part of its basewide sampling program in January 1998. The
results of both sampling events conducted in January 1998 were used to produce plume contour
maps for TCE and cis-1,2-DCE. The maps for TCE and cis-1,2-DCE are presented in Figure
5.3 and Figure 5.4, respectively.

5.3.6.2 Metals

Monitoring wells LF05-19 and WP07-10C, both designated as plume wells, were sampled for
metals in the Landfill Area during the January 1998 sampling event. The metals detected above
background concentrations during this sampling event are presented in Table 5.6. Locations of
the wells are provided in Figure 3.1.

None of the metals sampled for in monitoring wells LF05-19 and WP07-10C were above their
respective RRS 2 values. No metals at concentrations above background values were present in
monitoring well LF05-19. In monitoring well WP07-10C, arsenic {(0.01F mg/L) and manganese
(0.39B mg/L) were detected above their respective background values of 0.0049 mg/L and 0.175

U.S. Air Force Center for Environmental Excellence
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mg/L. All other metals analyzed in monitoring well WPQ7-10C were below their respective
background concentrations.

5.3.6.3 Other Analyses

In addition to sampling for VOCs and metals, monitoring wells LF05-19 and WP(Q7-10C, both in
the Landfill Area, were sampled for all RCRA Appendix IX contaminants. None of the Appendix
IX constituents, with the exceptions of those discussed in the previous sections, were present in
either well above their PQLs.

5.3.7 Natural Attenuation of TCE and Daughter Products

One of the objectives of the basewide monitoring program for 1998 is to collect data to
demonstrate that natural attenuation is occurring. Parameters useful in determining whether
natural attenuation is occurring include alkalinity, TOC, and concentrations of chloride, nitrate,
sulfate, ferrous iron, methane, and ethene. These values were collected for 29 of the wells
sampled during the January 1998 event. The values for these natural attenuation parameters are
presented in Table 5.8. Monitoring well UGSGO7T was sampled for natural attenuation
parameters to serve as background conditions. Because monitoring well GMI-22-02M, originally
selected as a plume well, contained no VOCs above PQLs, this well may also provide background
conditions.

Natural attenuation data will be collected during each quarterly sampling event in 1998. After four
quarters of data have been collected, an analysis of the data will be performed to determine if
natural attenuation is occurring in areas on NAS Fort Worth. This analysis will be presented in
the Annual Report for the Basewide Groundwater Sampling Program for 1998.

U.S. Air Force Center for Environmental Excellence
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Based on the results of the basewide quarterly sampling at NAS Fort Worth JRB for January 1998,
a number of changes and updates have been made to the sampling program. These changes will
be implemented beginning with the April 1998 sampling event. A summary of the analyses to be
performed during April 1998 is provided in Table 6.1. All changes are described in the following
discussion.

6.1 CHANGES IN WELLS ON INSPECTION LIST

The following seven wells will be deleted from the well inspection list: LF04-03, MW-1, MW-1A,

PI-U9, TREE, TREE, and USGS02T. LF04-03, TREE, and TREE were mislabeled as wells.
Monitoring wells MW-1, MW-1A, and USGS02T have been destroyed. Monitoring well PI-U9

was filled with a silicon-like substance and is no longer a functioning well. Monitoring wells HM-
110 and HM-112 were added to the inspection list for the July 1998 sampling event. These wells

were inadvertently excluded for the original list provided in the pre-draft GSAP (HydroGeoLogic

1997b).

6.2 CHANGES IN WELLS SELECTED FOR ANALYTICAL SAMPLING

The list of wells to be sampled during the April 1998 basewide quarterly sampling program is
presented in Table 6-1. The following changes have been made due to changes that have occurred
between the submittal of the pre-draft GSAP (HydroGeoLogic, 1997b) and the January 1998
sampling event:

. Monitoring well MW-1 was destroyed during installation of a new sewer line on
the base between April and July 1997. Monitoring well SAV-2 has been sampled
in its place since the July 1997 basewide quarterly sampling event. This document
and future documents will be modified to reflect this change. Changes will also be
made to the IRPIMS database submittals to reflect the well that has been sampled.
Well construction information is not currently available for this well, so it is not
certain that this well is an appropriate substitute. Additional paper searches will
be undertaken to locate any available information on this well.

. Proposed monitoring well C-15 has been replaced by monitoring well
WITCTAO010. Well C-15 was never installed since well WITCTAO10 was located
adjacent to its proposed location. At the time of sampling, HydroGeoLogic was
unaware that this change had been made, so WITCTAQ10 was not sampled in
January 1998. However, it will be sampled in April 1998 and future sampling
events.

U.S. Air Force Center for Environmental Excellence
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6.3 CHANGES IN WELL DESIGNATIONS

Several changes have been made to the original well designations based on a thorough review of
the sampling results. These changes are as follows:

e The designation of monitoring well GMI-22-02M has been changed from “plume” to
“sentry.” No contaminants above PQLs were found in this well during this sampling event
or during the basewide quarterly sampling during 1997. The change in designation means
that the well will still be sampled for VOCs but will no longer be sampled for natural
attenuation parameters.

e The designation of monitoring well WHGLTAOO3 has been changed from “plume” to
“plume/perimeter.” This well, while not being adjacent to the site boundaries, is the
farthest downgradient well in the Landfill Area selected for sampling. Monitoring well IT-
MW-0IT, located farther downgradient on the site boundary, is being monitored by AFP
4 as part of its basewide quarterly sampling program. The change in well designation
means that the well will still be sampled for VOCs, but will also be sampled for metals.

6.4 CHANGES IN ANALYTICAL METHODS

The changes in analytical methods used at each well are described in the following section. The
most significant changes occur in the eight wells (in the East Area and Landfill Area) sampled for
RCRA Appendix IX constituents. The results of the Appendix IX sampling were reviewed to
determine whether any of the sampled wells contained analytes above RRS 2 values that were not
part of the analytes in standard VOC or metal analysis suites. The results indicated that no
analytes were present in any of the Appendix IX analyses above RRS 2 values. In fact, there was
only one detection of an analyte above the PQL.; this occurred in monitoring well SD13-04, and
the analyte was 2-methylnaphthalene at a concentration of 54 ug/I.. The RRS 2 value for 2-
methylnaphthalene is 4,100 pg/L.. Based on these results, Appendix IX sampling could be
discontinued at all wells sampled for these analytes during the January 1998 sampling event.
However, due to a QC problem at the laboratory (described in Section 4.5 of this report), analyses
for herbicides, organophosphorus pesticides, and organochlorine pesticides/PCBs, and some VOCs
must be rerun to confirm the results. Therefore, additional samples will be collected during the
April 1998 sampling event to rerun these analyses. When the results of the retesting are reviewed,
a new determination of the sampling protocol for these wells will be made.
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Twelve monitoring wells were selected for sampling in the 1998 GSAP in the Flightline Area
(HydroGeoLogic, 1997b). One of these monitoring wells, proposed well C-15, was not installed
because monitoring well WITCTA010 was adjacent to the proposed location. WITCTAOQ10 has
been added to the list of wells to be sampled in the future as a replacement well for C-15. All 12
monitoring wells selected for sampling in the GSAP will continue to be sampled as part of the
basewide monitoring program.

Of the 11 wells sampled, 7 wells were designated as plume wells: 6 for the TCE plume and 1 for
the fuel plume at AOC 4. One of these wells, GMI-22-02M, contained no VOCs above PQLS,
indicating that it is currently outside of the limits of the plume. As a result, the designation of this
monitoring well will be changed from “plume” to “sentry.”

6.4.2 East Area

Twenty-nine wells were selected for sampling in the East Area. Four of these wells,
WHGLTAOQ005, WHGLTAO006, WHGLTAOQ07, and WHGLTAOOS8, were not installed in time for
the January 1998 sampling event, but should be in place for the April 1998 sampling event.
Monitoring well SD13-07 contained free product and was not sampled. This monitoring well also
contained free product when it was inspected during each quarterly sampling event in 1997.

Twenty-eight of the 29 wells selected for sampling in the East Area are part of ongoing LTM
programs (Parsons, 1997; IT Corporation 1997a, 1997b). Five of these monitoring wells were
sampled for Appendix IX analytes. Monitoring well SD13-04 contained the only detection of an
analyte above a PQL: 2-methylnaphthalene at a concentration of 54 ug/L.. The RRS 2 value for
2-methylnaphthalene is 4,100 pg/L.. Based on these results and pending the results of the rerun
of the herbicide, pesticide, and VOC suites, sampling for all Appendix IX constituents will be
discontinued at these wells. Based on LTM requirements, monitoring will continue for these 28
wells as presented in Table 6.1.

The only other monitoring well selected in the East Area, monitoring well LF01-1D, serves as a
perimeter well along the West Fork of the Trinity River. This well was sampled for RCRA
Appendix IX constituents. The only analyte detected was manganese, which was detected at a
level below the RRS 2 value. Based on the results of this sampling and pending the results of the
rerun of the herbicide, pesticide, and VOC suites, sampling of monitoring well LF01-1D for all
Appendix IX constituents will be discountinued, This well will continue to serve as a perimeter
well, and sampling will continue for VOCs and metals.

6.4.3 Landfill Area

The five monitoring wells sampled in the Landfill Area during January 1998 will be sampled again
in the April 1998 basewide quarterly sampling event for VOCs. The four plume wells (LF05-19,
WHGLTAQ003. WHGLTAO004, and WP07-10C) continue to provide data to delineate and monitor
any movement in the TCE plume. In conjunction with the monitoring wells that AFP 4 plans to
sample on NAS Fort Worth JRB in the Landfill Area, the wells provide good coverage of the area.
As more wells are installed for investigation of individual SWMUs and AOCs within the Landfill
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Area, these wells will be evaluated to determine if they should be added to the basewide quarterly
monitoring network.

Two of the plume wells, LF05-19C and WPQ7-10C, were sampled for all Appendix IX
constituents. The only detections of metals above background values appeared in monitoring well
WP07-10C, where both arsenic and manganese were detected above background values but below
their RRS 2 values. No other constituents were detected above PQLs for any of the Appendix IX
constituents, with the exception of VOCs sampled for by EPA Method SW8260. Based on these
results and pending the results of the rerun of the herbicide, pesticide, and VOC suites, sampling
for all Appendix IX constituents will be discontinued at these two wells. Samples taken in future
events will be analyzed only for VOCs using method SW8260.

The designation of monitoring well WHGLTAQ03 will be changed from “plume” to
“plume/perimeter,” because it is the most downgradient of the wells being sampled in the Landfill
Area. As a result of this change, the well will be sampled for metals to monitor any metals
contamination moving toward the base boundaries.

The final well in the Landfill Area is monitoring well UGSG07T. During the January 1998
sampling event, no compounds were detected in this well at above PQLs. This well will continue
to serve as a sentry well for TCE contamination and as a background well for natural attenuation
parameters with no change in designation.

U.S. Air Force Center for Environmental Excellence
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TAB

A’fwfx A-4
Erowndwater Eield fata Samplng Sheds




~— GROUNDWATER FIELD SAMPLING DATA SHEET

F_crecn Interval (ft): 4. 9. |4 4§ ng_j)

432 143
-_’y'_e_ll No.: ] 7 Site: NAS Fort Worth JRB
s Jer(sy K H. VY Project No.: APC001-07GAA
'_Icll Depth: {7 ‘;(, Dae: /3 ¢/3% Time: /C, o
DTW (R ¥.9 ‘-( DTP: N m Courier Air Bill No.: FedEx ’ UPS
+- Other Hand

Well Diameter (in): 2

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

~Jacement of Pump (ft): | 3 /
Type of Pump: Grundfos 2" submersible +a NE

Weather (; lea}, overcast/rain, wind direction, ambient temperature):
pe

Field Parameters ~

By |20 oYy /S |3 |2vs | 0¥ |- | LId | z&)
543 | g .50 { 2.0 1 b9y 22.0 | 683 -3 | 148 10
L4 |8.50 | | 2.5 |eso | ¢ces | a2z  |-ip2.6 | 443 Q0
553 8.4 [ Y ¢csc | 23 635" |-ice.2 | 104 £7
£ $3  |%.48 3.5 N AR 482 |-ic%8 0,96 €3
1,03 M1 i €36 |43.% 680 03 L |0.B% SO
itoy  |848 v.5 |61 |23 N S et 1o o 2 2N 35
T 0 B .M 5 g2 |24.2 Lb5€  |~1n6] 103 35
o 1M 55 1653 |7234 o W O [ 5 O O L
ey | At 4 ¢ | 38 bty -0%Y | W13 Mo
28 Ty 6.5 lgas |23 Bz Iswwa ] 66 3t
33 ]¥.52 2.0 ey |24.3 TS el N L2 12
638 (853 v 25 J63s 238 | ot fenys 10 iy

Observations

Color; (Clear j Other (describe):

ﬁ
( or: None Low ﬁe-cﬁn\l; High Very strong H2S ( Fuellike

" e —— S

Sample Parameters:

I otes: [V 52, 3V:-¥4%55 5= 7(,?,4!

-

P

S _ned/Sampler(s): jy s /—;lh_.&ﬁ_,_y ZZ/ YL

= [gfm

o

HydroGeologic, Inc. 197



GROUNDWATER FIELD SAMPLING DATA SHEET {37 ] 44

Well No.: ﬁSS - E) Site: NAS Fort Worth JRB
_ mpler(s): KH, NI Project No.: APCO0L-07GAA \
:veu Depth: 772, lg o Date: //2,5/:77 Time: /4 & O
DTW({): ¥.9< |DTP: N/[-} Courier ;kir Bi’II N;.: FedEx UPS
Other Hand

Screen Interval (ft): 3@— 7.3 (66’5)

Well Diameter (in): 2

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

Placementof Pump (f): /0. S ' Weather (s@/cfea, overcast/rain, wind direction, ambient temperature):
Type of Pump: Grundfos 2" submersible S 54°F
Field Parameters
ttes | 12301 Begpn Podqng (| Flow B/ 4 cpal) Lo Fle oy Tovodad
e 194 03Vl oy y J SUghd heen
1415” 953 /.1 | LS 9.5 I ~ly2 5| 22 i cr&l St (e
/920 1. 1.6 |yt 1ia¥ L -3 | oes E RS
115 R 2,0 | eyq 200 173 ooy | .22 Y2,
Hio |G 34 2.3 (% wy |12 i | .2) 75
fyss' | 1.3¢ 2.7 1650 | 2%t |4z -7 | .25 | 53
i‘o T4z 51 St |¢s© 220 |/13 -2 & | el (2
V5 |3.42 v T 222 |12 Tl |09 C
7450 Coonlekngd Qe malale
Observations

Color: Clear Other (describe):

Odor: None @ Medium

High Very strong H2S Fuel-like Benzene

Sample Parameters: fiTE X NMIBE

e

Noes  JV=0C G2anl, 2v= l.8Gqgac , Sv: 3.lqaL

) 7 /
SAM’[)/r’d “£f¢r’ 5 e ft Vol yme S

Signed/Sampler(s): /CM

wamplirg. fra

gy ﬁ?/ ij’,:u/ el

HydroGealogic, Inc. /38T



- ‘ 432 145
GROUNDWATER FIELD SAMPLING DATA SHEET
I-»" " No.: BleSaTine Site: NAS Fort Worth JRB
CMMpler(s:  AcHt TAM Project No.: APC001-07GAA
“Well Depth: 79, 58 Date: /- 72 % Time: /250
TW () G54 DTP: Courier Air Bill No.: FedEx UPS
Other
“Screen Interval (fi): (), /:n s Hand
Vell Diameter (in): /¢’ Sampling Method (G=grab, B =bailcr®submcrsiblc pump):
“Placement of Pump (fi): /% ' Weather (sun/clear, @rain, wind direction, ambient temperature):
| ype of Pump: Grundfos 2" submersible S Lo -
a Field Parameters
1315 e | 0.9 -9 ({7 | 2 d, 91 ~$8.0 |-¢. 5% q clear  shht
| 2o 0.0y 20 |03 Jees {p (-3 8,57 | 4 {petn 03
35 |re.02 2.5 gk 233 | o - |-0.59 5 1
1130 R2 3.0 £ gi 23.3 |0 -96.3 |-pe2 5 L
| 3m |<amolld ¥ Smecy
L
)
— QObservations
Color:@ Other (describe):
- Odor: Nonme (Low?’ Medium  High Very strong H2S @?
Sample Parameters: RIEX - MTBe
Fotes: Ng  Peavole- <
B
.~
S
i‘SigncdlSampler(s): 74% //ZZ{—

&,

/

HydroGeologic, Inc. 77397




GROUNDWATER FIELD SAMPLING DATA SHEET
432 146
Well No.; BGS m N.Q5 Site: NAS Fort Worth JRB
gpler(s): K H- .G UJ Project No.: APCO01-07GAA
I .
Well Depth: 2 (2 Date: /722 /98 Time: ) 520
DTW(®: 54y |pTR: — Courier Air Bill No.: FedEx UPS
Other Hand

’ ouny

Screen Interval (ft):

,_lﬂ

Well Diameter {in):

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

ql

Type of Pump: Grundfos 2" submersible

Placement of Pump (ft):

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

SE Sa°f

Field Parameters

(445 Begin Pvmpingl Flow|* (8.3 pm )
sa | 5. 19 2.23 | 20,8 | 0.670] 30.0] 2.15 9
Y55 | 5,26 1.15 1220 |0.6¥8) 1768 | £,37 | O
1500 { 5.20 2,12 1 22.8] 0,695]7%.3] l.og | O
JS05 15,20 2o | 22.7[0.7e] | 757 0.2 | ©
1510 1522 .09 [ 23.0 (0,706 | T)21 0,70 g
(SIS | S.7y 7.09 | 23.6 | 0,710 ¥0.p0l0. 6701 O
k2o | 5,24 2.0¥ 1 z3.]10.7210 | 718 0.6F| O
1520 | Samp d

_ QObservations
Color:(" Clear } Other (describe):
Odor: iNoncS Low  Medium High Very strong H2§ Fuel-like

* Samiple Parameters: 5]' X oJ MT 3 £

Notes: ;v='-1.sogc',alr, IV= iyl

q,r Svz 2‘1’-1/

Signed/Sampler(s): }QH_MIJ/

Frrnrhicg frm

HydraGeoLogis, 1ne. T/3/97

..



~ GROUNDWATER FIELD SAMPLING DATA SHEET {32 147
-':L_?"" No.: pbimwach Site: NAS Fort Worth JRB
e M TAR Project No.: APCO01-07GAA
—ell Depth: 110‘3 Date: L 2 / iy Time: ;o.2:5
~TW({f1): 9 7o DTP: Courier Aif Bi['1 No.: - FedEx UPS
- Other Hand
wereen Interval (ft):
*"'ell Diameter (in): Yy X Sampling Method (G=grab, B=bailer, SP =submersible pump):
'iﬂ‘accment of Pump (ft): /2 ! Weather (sun/clear@rain. wind direction, ambient temperature):

~ ype of Pump: Grundfos 2" submersible

<

0 s

Field Parameters

fo2s 1 9%¢ ¢4 21 (58 1207 /120 954 |- 23 Y e~ o ldon
3¢ .5 2.0 (st 223 i3 53 .4 |- 34 3

o5 | 9.9 25 léss (227 |18 (4.3 -9 E

i 40 .54 4.0 .55 (23.2 |igz 533 |- 3o 3

FEE BT 3.5 le.ws |ese |igp 1Zu |- %52 | 2

iy 914 4u i85 1233 iit id  |-.49 z

1055 714 43 5y lae 1 | i WE | -.5F |

< 919 5.0 65y lz3y | i b2 | -.59 \

o~ |1 5.5 1é42 Jz3g | 1iy 89 |- {2 | L
e 911 L.0 (52 23 1L 15y - {2 1 W
.5 - —7  SIAm Pliz

— Qbservations

Colo@:‘a;—:i Other (describe):

o @o;: ' Low  Medium High Very strong H2S Fuel-like

/
Sample Parameters: 1;.:’@.4-};,}-.,

D

s (e }r;_; o é/

+

D)

f"-"{/ .~ fﬂ”‘.""g;;r

P
AL B

T

- = z
: —
agned/Sampler(s): éf{ A %

Fd

HydroGeoLogle, Inc. TXST



GROUNDWATER FIELD SAMPLING DATA SHEET

oo RIH YH/F 432 1483 :

bi
Eﬁ{en No:. GmMI-2 )i -gﬂ/; Site: NAS Fort Worth JRB .

{mpler(s): ¥ii. rJH Project No.: APCO0I-07GAA N
] 7

Well Depth: 9. ¢3 Date: 1/21/5% Time: /¢ ) -
DTW (ft): Q¢ S |DTP: N / r Courier Air Bill No.: ¥ FedEx UPS -
! Other Hand -

Screen Interval (ft): 16 -3¢

. . Krd ar . . .

Well Diameter (in); e Z Sampling Method (G=grab, B=baﬂcr.@}_§=submer51ble pump): ,
Placement of Pumb (fo): 215 v Weather {sun/clear, @ain wind direction, ambient temperature): -

Type of Pump: Grundfos 2" submersible

deiaale

YO°F , Wpdte S/

Field Parameters

Qe | T4 oy | 10 [ w0 |2ve [ .46 L3l | s
¢S q.4: J.5 | 2¢co lic 7 0453 sz 15,57 1540 -
) 30 91 2 oz |20 Jovst |jH2.F |S5 2 | v3y -~
35 9 ¢ 2.5 | i3y | 2ig o450 338 lsez | ouzy
44 S.ic F £ 9% 223 |hoyse 1554 o2 | 3% -
Gap | 1.5 | 659 Jass™ | o448 |sMb [g4p | 357 -
THY | A g wYs Lzt yie |rdrg | 5,26 | 251 :
I Y,5 | 652 | 5T M | 536 | ey .
.13 Y 03¢ 1 71% o1 [r3ad | 5nay | 24w ~1
g 4y 55 | i3 | 2y 452 138 | sy 154
4 & ¢34 |20 M5y 82 | 539 |13 _:
At 5 | vy 24 N9 3 ML S | vag jqt
.1 ] b 24,5 YA 133 | o5 12
g 1.5 LAY PAR a8 |33 | 5 2g (2§ —
903 b1 [ &b 28 'y i33a $23 o
9L - ¥.5 | iiv | u4q i i 8 [ 5eq ke
I 5 W B WAt IR T Lz | 2.8 A5¢ MY e | & 93 iy —
“..N'{'. v ! q.rs o0 7.“{-_, DX P | 41 H O
[ b 913 \Y BN AT EN, ¥5'3 idiLy | v ¥ 75 .
/¢ Yo Jﬂm’yni, / Observations —_
Color: (lead  Other (describe):
Odor: (ﬁmgs Low Medium  High Very strong H2S  Fuelike -
Sample Parameters: Vol - ] j-p// fﬁﬁ /M /liﬁf\«ki TO Ahid-’li db’q }KQLH r‘l[v
/ 7/
Notess [/~ >CL_3\/- 1.2 c Sv= JS, ‘( ~
-)iﬁmf/d AFrer i & FH femp, £C + PO stal ) zed
4
4 , V," -
Signed/Sampler(s): k‘v,‘ ){J'l.u} / L f ':,‘,é - ’7‘/4 ; 1 e
J 7 /



GROUNDWATER FIELD SAMPLING DATA SHEET

432 149

-

e No.:

G -22~03 MCEe3

Site: NAS Fort Worth JRB

Ceplets:  Jhen fort Project No.: APC001-07GAA

well Depth:  ~y 54 7 Date:  ;.-; 42 Time: /ipiy

TTW (R 20.2%7 DTP: Courier Air Bill No.: FedEx UPS

- Other Hand

screen Interval (R): /2 " w52

" ell Diameter (in):  2° Sampling Method (G=grab, B=baile SP=submersible pump):

Placement of Pump (ft): 2§ ' Weather @é-l;e?_f. overcast/rain, wind direction, ambient temperature):
S y2°F

_ pe of Pump: Grundfos 2" submersible

Field Parameters

0Z3¢ [2¢29 |1 ¢ 4 s [ Gad 2 g NE b | 20 1S goey
(335 ez | 2. C 42 207 i | NORE & BCE N LW A
w0 f2o0 29 1 2.5 L [208 [ g | 5Y o
DIYS |20 2 | 3 ey |22y i ~03y | 2y [ !
{350 [ac ooy 5 2.5 | LT | s (e e | oz

Ty s | ze i i o (. ¢ F 1 8| b \ - Dy Iy

D0 |w.1q | 4yl 4.5 041 a3 | s \ leowr | it \F

- 1.4 e it A 1 -1 & AT ) ja

>Se e 2 1A S Vgl Nz | b A [ N

DSl SRMeE en

— Observations _

_'Color: Clear Other (describe): dl,!].fl{ (e ‘Mt@[ !“ - \_,—t,_}! e 5 U\L\i\ 4

wdor:(" None™ Low  Medium Hihh V‘}:ry strong | H2S Fﬁchlike]

- Sample Parameters: 1!',—,( < (‘{\,,—\\(‘Il.“ .

A/\ ’/‘f; hY

Yl - e -
ALY b T

-

Ve gt o3

if

¥

— e e . [ «
—oles: Ny i Y \( s Q't X oA (-_Ji‘t;-'\ oY
- 'I
I e Y A LA
7 I
. 7 :u./; i 3 :‘\ E f\
T
-=igned/Sampler(s): ; ,,,1,\‘;\ i ! f f, o,
¥ mEg.tm ' HysroGeoLogic. Ine. T/3/97



GROUNDWATER FIELD SAMPLING DATA SHEET 432 150

WellNo:  ~MI-22-0YM Site: NAS Fort Worth JRB -
lmplerts: KB ON 1t Project No.: APCOOI-07TGAA 1
WellDept: 25 Date: i (3 %% Time: /0 _
| ] A
pTW(E: 9.3 |DTP: N|A Courier Air Bill No.: FedEx UPS
Other Hand
ScreenInterval (f): /3 -2 3 (6(’,—5) : -
Well Diameter Gn): 2" Sampling Method (G =grab, B=bailer, SP=submersible pump):
Placement of Pump (ft): 11‘ Weather r, overcast/rain, wind direction, ambient terperature): -
Type of Pump: Grundfos 2" submersible Y A3 °F
Field Parameters -
T.25 193¢ 1 Bl g umpialy { Flely o:¥dpea ) p: Oder B
y¥ac |l nye |06 |/ 12l ‘4 Creon .
35 | /95¢ 1.7 16i2 [u.5 f69 liz1s | ¥ /(9 ' _
g0 |itu € Ll 22 6yt 1.09 ~i38 |-, 09 |s3¢€
oy i 2.7 [ Ci€ Jazw leg -1 1-.ig 1 ;
19.5¢ 3L 1 ¢b¥+ 23y ied  1-Y92 | -3¢} H9 o
7 - 3.7 lbv# 24.} 09 -LFE |-, 2 2¢ PP T
194 , 4.2 lebr J23e | 7038 ~6i3 |-.33 27 | ke Ciior 3o
1947 1 N/ 4y 1647 |243 1Log |-6ey|-253] 13 [
Sampled AFTeR|S uelil voflm e (gagst
Observations _
| Color; SCI ar) Other (describe):
Odor: Non ‘ Low  Medium High Very strong H2S Fuel-like _
se esneers_1/0Cs Methane, T0C, Amens , AlKaloidy & Fe™
Noews MW= po199al, 3i: 3,05, 5y=50% -
Sampl.d ‘after S ol yelomes
! _

ISigncdlSampler(s): /»Q,ﬂ H? AN Z.’., 5 7%{,/ /Z/

Zusagiteg frm HydroGeologic, Inc. TVST



- GROUNDWATER FIELD SAMPLING DATA SHEET 132 152
I__V_cll No: GMI-z2z-08M Site: NAS Fort Worth JRB
ogler(s: k4. AH Project No.: APC001-07GAA
L4
__Vell Depth: 13‘,77(]'0(‘:) Date: 1/50/‘?? Time: £5c
NTW(R: Jju.f,¢ |DTP: NfA Courier Air Bill No.: FedEx UPS
S Other Hand
—creenInterval (ft): = & . j0 &7 AnS ,
Well Diameter (in): 5 Sampling Method (G=grab, B=bailer{{P;}=submersible pump):

-+'lacement of Pump (ft): 12,2 ’ ( 7 OC) Weather (sun/clcar,rain, wind direction, ambient temperature):

Type of Pump: Grundfos 2" submersible Essr G4 F
' Field Parameters i

vo5 | 0.5y [ 0.3098:.0 Romp <

| “io L 1Yoy
15 8. ¥ L—” A f Cr-:vﬂm!ﬂfé

326 i1 ' J
25 | Jotd Y I 1229 (/2.0 | 4ol 27el{ 39y | /o2
_'30 i 2o 172,27 izt | 093 2903/ 2.6 | 95 °

135 | 2.4 |7.25 | .45 | 102 |z364l 279 | 57
SR ] 2213532 /2.6 | 263 {23573 2.53 | pt
o5 |07 | ¥ 30 |7.331/2.4 | .06 |2362] 233 [ 4F
R :Ye) 5/—1m19 ed

Observations

Eo!or: @ Other (describe):

r i .
dor: (None) Low  Medium High Very strong H2S Fuel-like

| Sample Parameters: VOCs  MerALs
_oes A/C 37" | /= 05179t , 3V -1 5848, S/ 2,ES

g Al
7

v

.d

/”:i‘c:" g u.)c“ V'O }..mcs weve L’f"jltﬁ'/: Siﬁmnjf'é R dad :1«',:*"/8(‘31
i i /

L
—Jgned/Sampler(s): /(L*YV'VM ,Z/L H-L,\_,\ Vg w 7{4

. 7 s
r  mping.foe HydroGeologic, . T/3/97



GROUNDWATER FIELD SAMPLING DATA SHEET 432 157

Well No.: A+ 29.¢0,, Mice? Site: NAS Fort Worth JRB

_ mpler(s): Project No.: APC00I-07GAA
Well Depth: 2 {, S | Date: /29 /{;1 Time:
7
DTW (f: |7 ¢ DTP: Courier Air Bill No.: FedEx UPS
- Other Hand

ScreenInterval {ft): /3 s - 724 <

Well Diameter (in): Sampling Method (G=grab, B =bai!cr,|'s'!5—.=sﬁgﬁlcrsitgl£ p@ﬁ P

Placement of Pump (fi): Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
Type of Pump: Grundfos 2" submersible 7
Field Parameters

jsesy | Ao | og |2.c | (89 | 2401 7e7 |=eey | 430 | Sk,

s | tgos | eov | 2.8 15z lovt | 129 |9ee |l~0z7 | 20y | or ]
i3 1 [se% ¢ ¢ 6. T1 Zd2- | 4 3o e7.s5 | —e 97| 2,9 T

20 ey o4 3. 75 652 | 288 )z L4y |l—asf| 2z purmg Soqfy e
Brg 7 | et 475 |6 g7 {292 | 1.2% ¢ ¢ | —eze | 76 #u -
/5% 1506 | o o j.¢ . 9y 29.5 | 4 3> v@3 | cous o |Cloas g

15 3x £ o+ 575 & Fr za.7 | J 3o 6z . 4 | -0 72 P jr
xqb 18\ | o ¥ .25 | 690 (292 | 23, ¢ed | -2z S ’ {

Xuy | mte |04 {70 1¢-8F | 2ziz | r32 644|073 = /"

RN 4&««;{(:9

Observations
—
Color: @ar Other (describe):
3

Odor: mylow Medium High Very strong H2S Fuel-like

T N T
Sample Parameters: l'ci.ﬁrr _f\\'.‘\ o A\ ‘1(5\

{ -
f"r»-rlm_e oL, Bty

Notes:

I
:ZV’ ,"1‘2‘ §ye 7

!
Yy
] f

) ;'V i i N S
Signed/Sampler(s): , _asit H-. LMy

manipling. frn.

/

HydroGeoLogic. Ine. 7/3/97
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= GROUNDWATER FIELD SAMPLING DATA SHEET 432 153
L,.ml No: Gmr-21.07M Site: NAS Fort Worth JRB
Yefler(s:  Kf, MM Project No.: APCO01-07GAA
+Well Depth: 5 3_/7_¢/ 70 C. )mrch Date: ‘/10/9? Time: /2 o¢/
WY /4.0y |[DTP: A /A Courier Air Bill No.: FedEx UPS
Other Hand
ScreenImerval () /0 o - 20.5( Bés)
Vell Diameter (in): 2 Sampling Method (G“=‘grab. B =bai1er,@=submcrsiblc pump):
“Placement of Pump (f): /9,5 ’ Weather (sun/cl’?ar tlrain, wind direction, ambient temperature):
“ype of Pump: Grundfos 2" submersible Homp Wwd fe ety (°F
—Begin Pvmpray () 1050 Field Parameters
lo'ss | 656 | 0.4 [~1,Spat] 336 (204 | .395 |28rg {52 |283 |Ovedo.33Uradts
fag | 14,35 w20 a9 |.806 sy )39y |gso
w08 |l64% ~2.09al| T4y |24 .93y 2.8 |34 652
AT, | . 143 |23.3 25 |2z |345 |st5
s |ISay v 3o [t 23y | .55 [qv [3.08 ye5
preo 46 1035 Y [y | ey 22 343 | dnceease kn
Wiy it (3 £,0 [ 3.3 |y , 8y 2552 13.28 233
oy |39 Y +4g (239 §Y5  |255.6 |3.23 2o
T sg't (K30 ! 03 lzwy | 25y 2%.3 1292 297
Yo | 16S5Y 2,0 |24t |204 | 259 |2593 |298 | 222
Yy 1/.20 2.5 | Hig |45 | 353 252.7 |12.33 150
'Y 5‘1”&'.0 omping bflow) Ko Rechlarge
50 21700 \ i 7
85 |217.¢c Tfniltrfnul probt ~maflfonctroned
1200 | 1542 | S=Sampled |’
J
— Observations
Color: Clear (Othep(describe): S /[ o/, +, orhrd
| )dor:{ None) Low  Medium Hig /Very strong H28 Fuel-like
Sample Parameters:  [/9¢ ¢
__lotes: (V= /5’;,-;;/‘ 3V 4.5 , 5V 1834
rd 7 . 7
=

i—ﬁigncdlSamplcr(s): /sz quj oy P g
. /; /[v, - - S

i anplng.fom

Bt

HydreGeolagic, Inc. 7/3/97



GROUNDWATER FIELD SAMPLING DATA SHEET ar -
432 154
WellNo.: , Foi-{[) Site: NAS Fort Worth JRB '
_mplers: - KM ow Project No.: APCOO1-07GAA -
7 =
Well Depth: 2 7 GO Date: i/z7/9y Time: (354 ‘d
DTW (R /Y. 2 3 DTP: ~— Courier Air Bill No.: FedEx UPS
Other Hand |
ScreenInterval (ft):  Jb.y -22.1 RGS 7 '
Well Diameter (in): Z o Sampling Method (G=grab, B=bailer, SP=submersible pump): - i
Placement of Pump (f)):  21.0Y (roc Weather vercast/rain. wind direction, ambient temperature): .
Type of Pump: Grundfos 2* submersible _ SE SseF i
Field Parameters ' 1
1308 | Begiy Pivipng | (Flowls 0.5 £pm) =
i3ig |48 | os 1€ 1497|214 | ijeo [~230[0.30 | 20 | “owFlyg. g
i3/5 158 0.9 yA 6,73 |22, 0| fn.0 | -5¢0l=0.08 | /d Ponp Smmd _
1320 144.94 3 le 229 | rieo | -el¥~024 | S0 7 ,
3.5 |i4.59 o €70 1229 | jisbe [TC/ol-q 335 | (S | Fimp Sicge
335 |461 | [ | 72 L9 1223 [1ify |-64.5]-0496 | 40 [ Pompe Syrpdd
Puo 14523 3 1669 1232 11/50 |-6401-v.4% | § :
S13v5 | 15,30 9 169 1229 (7¢50 |-é3§]-e5i | 9 ——
(350 1553 ¥ 70 6,69 [22. 71/, 150 |~¢¢0l-p52 | &
i35¢ | Samgpid
' —d
;
-

Observations

Color: (Clear) Other (describe):

Odor: (I?C-i@ Low  Medium High Very strong H2S Fuel-like
T e
Sample Parameters: Appudcfuc i /UOC,, SYCCs, ﬁ.-,;/fauﬁ’s Cyidn de, Su/E c/¢ Me f,l[\ Dros s
Notes: jve: 2. 13 2= é. A 34 5 /- r’l- 4 f"‘( bxr_m'e.)” Uri‘mf
ﬁ J f’tsr
C. Reqp thnf:/e

5&1%0&({4 a??/tr‘ 3 /s And sdab factiva

l[SignedlSampler(s): J{ 2 M é;;_»"}?"{/fé?, |
ﬂ = i

HydroGeoLogic, Inc. /2l 4

renanply fm
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- GROUNDWATER FIELD SAMPLING DATA SHEET 432 185

~V-"No.:. /1 Fo5 -/ Site: NAS Fort Worth JRB
“.mpicr(s): KH. N H Project No.: APCOC1-07GAA
—.Well Depth: 2000 ! Date: j 2..?/"-?5’ Time: (%20
DTW@E: /3.37 |DTP: A/p Courier Air Bill No.: FedEx UPs
Other Hand
—ScreenInterval (f)): /., 25- 206, 2§
' Well Diameter (in): 9.7 Sampling Method (G=grab, B=bai1e{5§)=mbme:ﬁb1: pump):
—Placement of Pump (ft): /6, 5 ’ Weather (sun/ﬁa? ; overcast/rain, wind direction, ambient temperature):
' Type of Pump: Grundfos 2" submersible i 46 P
' Field Parameters
) L pim )
vxg | i33s | oW 4 o |E53 | {3c 509 - 3.4 10 |Cleor peaer
_0%0 | 13.8¢ [ 1.5 {54 9.4 3L 2.84 1 .
0965 {343 | 2.5 Lss [ 2049 L Yob 2.9y 5 ‘
'q ip 13.51 ! 3.3 (.59 | zo.1 T | 2,00 z ,
Dts (331 |V 1Ho [¢s9 [ 2eA got | ¥ 20 | i '
@ZQ Celed v Sindnpe
2,
_ QObservations
:_ Coloy” Clear™> Other (describe):
" Mor: /NoWe) Low Medium  High  Veryswong  H2S  Fuellike
Sample Parameters:  fApo . X+ Naroraf AH
L Fr
¢ - _ . .
e 1V )OS, V=3 34pal , 5= L. %enl
. 7 7
| L o L2 O a, ,/L.
Jmnedsmplerts: 2t s sl Kam Shad,
- o T Ed
o upliog.fum - . HydroGeoLogic. Inc. T/3/97

—



GROUNDWATER FIELD SAMPLING DATA SHEET

432 184

WellNo.: [SAju27-3kwe]

Site: NAS Fort Worth JRB

_aplessy: (2o - Fom Project No.: APCO01-07GAA
Well Depth: l 1. &1 Date: //{?5/"7’9 Time: (7 {C
DTW (f)x q.54 DIP: — Courier Air Bill No.: FedEx UPS
Other Hand
ScreenImerval (f): 8.5 ~i&.5
Well Diameter (in): /" Sampling Method (G=grab, B=mﬂer@f§§@£§m
Placement of Pump (ft): ‘_‘5’ Wcamel'dEun/c;;sz) overcast/rain, wing direction, ambien; teryperature):

Type of Pump: Grundfos 27 submersible

5

257

Lield Parameters_

gy V%37 o 7 V.79 | 27 \po &I/ |tos /0 |clur A i
Iso 1958 oA |20 lefs” |8 lpsvz |eeg) lopw | 5

Lo | %5y e v |2 a’J g g2y | ped |zie =, zo Z

Zr, Y 4% ay  (32Y e84 |7 | rew 157 | -e. 35 5

s (¢35 ey |45 |82 (228 |08 oz |2 Plss| 2

G def Vo lg 25 |e.x) | 234 ' i) /3 |7 sT 3

2 gk ey Jpo o ht 1232 |z {2 |-c5] 3 \
3c Sl B

Observations

Color:¢ Cle Other (describe):
Odor:: None', Low Medium  High  Very strong H2S  Fuelike

1\

A.f’(c C\ﬁ/&

S— . ] . ] ~ —
Sample Parameters: ‘,,/C( ,’ ,l\mfm . A \L;L,‘ l{"l . ﬂ(eﬂ!.ut GO, reatls
4 7 it Va 5

Notes: 4}, ,‘.~|§U(’(‘11 -

s

A

Signed/Sampler(s): / 14{1 / }l‘!"{r{

falau

Feonpihng. fm

-

HydreGeologic, Ine. 27257



432 187

GROUNDWATER FIELD SAMPLING DATA SHEET

WVellNo: vy -y 3dv 2
Ll

Site: NAS Fort Worth JRB

N pler(s): I & i {Y] Project No.: APC001-07GAA
_Well Depth: 5 &y Date: . 24.9% Time: |j0Y
DTW (fi): 111 DTP: Courier Air Bill No.: FedEx ' UPS
screen Interval (fi): Other Hand
Well Diameter (in): ¢ * Sampling Method (G =grab, B="bailer (§P=submersible pump):
~lacement of Pump (ft): i2° Weame:\@gﬁz overcast/rain, wind direction, ambient temperature):
Type of Pump: Grundfos 2" submersible 5 Y5°F

Field Parameters

- — -
Toz5 | 123 | 4 V5 Jeie Jai | a5y - £ s Shpng Coder
Lo T3 2.0 LS 210 Ry 42 2L CEP ns comoned
235 {125 25 | e5v [ons T5¢ Ry s
040 1.29 30 £ | 2V ] 558 - H ‘3
Y5 113 35 |E5e |24 | 3 ~ 4 i3
_ st 1.33 y.0 i st 2% 153 - ..t «©
58 | +.3s Us ¢ 56 | 217 450 i 7 9
I B % S.Q Ly | 2y 950 - 13 2
—..}'J” t'.q-ft’\&;:‘. { l’: < ~ S (\(_}Lﬂ
. < Observations
Color: (Clg_ar Other (describe):
. dor: Nome Low Medium  High ('V'c’ry gﬁg’ H2S Fuel[like o 1ey
Sample Parameters: YA A e .
__.chSZ L‘i"{'{ ah ‘:» {‘ET':- T (('7""\’-,'\\ B :\ - N\ A \ L ;L:\ \ - g \ * \t s \r‘.-_‘ Tiemy \‘-‘*-, \
<‘\”-"'L .-\ f\ \ oo ‘ ] -
- e . [N
) A y Py o !
ained/Sampler(s): © -y \ R

l

» phgfoa

HydroGeolegic, Inc. 77397



432 188
GROUNDWATER FIELD SAMPLING DATA SHEET

VellNo.: ANy -/ Site: NAS Fort Worth JRB
mpler(sy: < i Cp) Project No.: APC001-07GAA .
Ed .
Vell Depth: 33.%0 Date:  ;-7¢ -9 Time: 90O
IW@E: 9.4 |DTRE W /A Courier Air Bill No.: £ FedEx UPS
’ ' Other Hand
icreen Interval {ft): 12-32 «
T —

Vell Diameter (in):  4/"* Sampling Method (G =grab, B=mﬂer@@w¢>
lacement of Pump (f): ’ Weasher (sun/clear, gvercast/rain, wind dxrecuon, ambient temperature

pf): @< (qun/clear,’s e iy perature):
“ype of Pump: Grundfos 2" submersible ¢

Field Parameters

(20 | Rogiwl Posmp g FEnlw - 0 5] ppn

(28 |indy [9.505al Flow|. mvuss il |

‘30 9y | 015 &, 79 | 17.L Ilpe TOlo | 0.2¢6 | JO |¥ncredse Fiw
38 1igyx | L0 | &M e g0 |20y | s W0y |0.25 ] G _

e ilovg 1d.0 S A1 oo | Frsn =192 1032 | =/ |cleal

rek | ite6 4 5" [e 7y (207 [1(qo =75 oz |~ -

"Ly 1.0§ 1.0 1¢.93 |»0.3 | LIy -72.81039 | =i

’S {11.07 12.0 |62 |2W¥ fayed  |=72.{10.35 |~-1p

00 1M,y Y 4.0 13 (30 | w0 |-77.0]0.35 | =10

leg lilgt |25 i o, 31 (20,7 Vroteo |=72.31035 | <70 | Tacecgie Bhar
o J LY WO 6. 71 | Ro 3 |rive =2, L1028 [ ~4J

15 {.5C A 6,7 20,7 |y 1-720 0.3 | =8

127 1154 AY 0 w720 L 2¢ T ¢y (=5 10.25 |-/p

f27 .52 QK | sl 2oy Lo dmp (26221035 | =44 ol AE

130 .52 9.0 | & 70 |03 | /1150 |50 35 |~10

135 |1.99 3i0 [0 lo% [[js50 <7/, 910.35 | =10

¢ 18 335 (.70 |20.% |if5c |-72.410,35 | -id

145 |1 5¢ el |200%1ii5 |-wngl0e.35 |-/0

9s¢ 1.5 ¢ 35¢ léey lidoglsrs {224dloizs | ~io

5.2 Observations
olor: @:ar Other (describe):
Mor: Nome Low (Medwm) High  Very stong  H2S  CEuelhke,
Samiple Parameters: R E ¥ U MTRE . M, bals
Votes: Ly 1Y 3v-Y2 ’
5/‘:’\1}1;?’:-{ &1 (: foc 3 A e /) v'a /m s Fﬂ‘,;‘a.ﬂ/{#{‘@"w'( I e fc'/r-

Signed/Sampler(s): /\7— vl }J[, .. L_‘; ,., i:f’/{:}
— - J S

l
HydroGeologic, Inc. 7/3/97
———mmE



432 189

GROUNDWATER FIELD SAMPLING DATA SHEET

e o paw 0 ( Cond ) Site: NAS Fort Worth JRE |
;}np[cr(s): K /7’ L | Project No.: APCO01-07GAA
7 — -
el Dept:  Spo PAge] (3236} | D 1/24/9¥ Time: /00O
rd r A
NTW (fi): .44 |DTP: A/ /B Courier Air Bill No.: L FedEx UPS
Other Hand
—creen Interval (ft): / -3 7
“ell Diameter (in): ? " Sampling Method (G =grab, B=bai1erﬁl?}=submersible pump):
-~lacement of Pump (ft): / 9 , 5/ Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

~ype of Pump: Grundfos 2" submersible

955 |57 | 2.5 |40 6,69 |a0.9|ltuse [-717]0 35| -ic
o & ¥ | 73 o o spgl /o2 |72elozs | ~ig
L9 Samelad
Tl

Observations
Color: Clear Other (describe):
===ﬂm': None Low  Medium High Very strong H2§ Fuel-like

Sample Parameters:

otes:

N/ .

sgned/Sampler(s): Kz,m Hmmﬂ}/—*fj %’/ AL
' Y AT T

« phytm

HydroGeoLogic, Inc. 7/3/97




432 13 0
GROUNDWATER FIELD SAMPLING DATA SHEET

Vell No.: ) L SN2 Site: NAS Fort Worth JRB

.]mpler(s): o ﬁr;"},i /;Vf-j- 7 Project No.: APCOOI-O‘IGAA

Vell Depth:  .i5 _;55/’; 15 L Date: / )2, /4 z Time: 37200

TW (R p 78 DTP: — Courier Axr Bill No.: 7 FedEx UPS
Other Hand

screen Interval (f1):  {ia kao 7

Nell Diameter (in): o/ 7 Sampling Method (G=grab, B =baﬂc@%subnlcrsib]e pump):

. P e . . . .
>lacement of Pump (ft): /’5 Weather {sun/clear, overcasu‘;ﬂn. wind direction, ambient temperature):
. < Ao iy
- - .

Type of Pump: Grundfos 2" submersible

“« -

Field Parameters
- Qe 1634 Vg7 |93 ivi-4 V2 A0 ¢ J ¢
3 U c 5 /4! dii Y L e F iz
¥ 93 LAY osT 27 FE |3 2f
S {357 |25 Xz iS20 iz /o
[ £ 95 2 & L 3] | %1% it
1.0 LG 225 | drz 1e3dy | FoRd ‘¥
40 [17 2i. 294 1§ 5 23 14 &'He
it ¢ 47 21§ 129 (i3 | 3w 27 g
/2.8 s TF (211 .34 (b 225 | /8
F3.c ¢ 2% |20 2275 L2as | 23
M. (7% |uy 3 e 2 134 4
/i 0 51 7 f 452 (2|7 2i
'?0 \:"?L 27 4 V00 iy o 252 b
g b Gk 270 e ;202 |3 2T 2
N
fee
i
Observations
Color: ( lear Other (describe):
Odor: (None ' Low Medum  High  Veryswong  H2S  Fuelike
| —— [ - — .
Sample Parameters: v 0 Aniae 4 ks /;_,_7357 i ‘( A e
S e ' ' o [} F o / ] - .
Notes: < ., ", 2 Sowhos - R PO o S S U YU RERI 1 Coliwe
1, = " m s . . ~ 4 A | N . it ‘
(?" L_;C' U"‘ ) : NS e ke '\,C-':”_’/(( Bl L 4/1 ;3__ !LL"”‘ X e L7 oo
. ‘. . v yo "‘[ S I Fy l rj '
g )gf\ L{-, NEANE 'n_,_m_ j,,g‘l' J\ 5»:.. AP ; 3 T 3 Lact i,-“.'-"!_i‘_ij [ '\L C‘{- ‘ N e
: . 1 7 ’T "
b : 1 A - P
7 ‘,_."5.: f't"&["f ﬂ A—ﬁ ‘Ly( 4- ‘!u‘fﬁia,_-lL‘ 1 v Tty 5 :=|I -/J) \f’g
Smned/Sampler(s) Vo 'ff
'?
~wsapling fra HydroGeologic. Inc. T/3/97



432 191

- GROUNDWATER FIELD SAMPLING DATA SHEET
Vo L Q) wl &3 Site: NAS Fort Worth JRB

Mr(s): T AT Project No.: APC001-07GAA
_VellDepth: ;1 4 Date: [ 2; ¢g Time: /03¢

NTW (Ry: 1.4 DTP: Courier Air Bill No.: FedEx UPS

- Other Hand

—creenInterval (f): 4, v M 32

Well Diameter (in): 2 ° Sampling Method (G =grab, B=bailer{ SP%submersiblc pump):
~lacement of Pump (f): /2.5’ Weamclﬁﬁfllﬁza},, overcast/rain, wind direction, ambient temperature):

Type of Pump: Grundfos 2" submersible B RS y'F

Field Parameters

s by Jo.u ey le% [my £53 ) I T
e 2 i 2.0 L.§3 |2ng LSO ~0.4% * Chegr
S ATy 125 1689 lzvzy | .45 =043 | F b Gher
GO 1.4y ! 30 6.3 (243 £33 “0 45 ’ '
25 v LY £33 | 242 LS 04T € :
23 Cewdey Solmg, |
. Observations

ZolcQ/EE_E_; Other (describe):

- on@? Low  Medium High Very strang H2S Fuel-like

Sample Parameters:

N tes: A S SRS S S = Tt M‘)]L
-

N ) / Y

S_ned/Sampler(s): ey ee

H‘, in3.foa HydroGeologic, Toc. 7/3/97



432 197

GROUNDWATER FIELD SAMPLING DATA SHEET

WellNo: S0-13-02 Site: NAS Fort Worth JRB

anlcr(s): KH, cw Project No.: APC001-07GAA

Well Depth: /6.."{'67 Date: I/;]/ﬁ Time: /05

DTW (fi): /2.35|D1P: Courier Air Bill No.: X FedEx UPS
Other Hand

Screen Interval (fi): 9.65-13.5 ( RGS )

Well Diameter (in): 27 Sampling Method (G=grab, B=b:=1il¢:r,(§’)= submersible pump):

Placement of Pump (f): /¢, 0 d C T0C )
Type of Pump: Grundfos 2” submersible

S

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

G0 °F

Field Parameters

1. B(Lnt'td puﬁ\.,o'.'v'\;\ (Flo]= OY PM) _
9¢s | 12.377] o4 | 1o/ Clak
150 2.3 | 4 .5 ’
955 {235 1 206 | 699 2.3 [62v2 |-%.0l Lo | iz
wee | 1245 | | 28 | b 95 220 | 073 | weygleosi | /e

ic 1242 | | 3.6 | 6% |22.¢| 735 w23 |lozo|l 7
jeso | /2,43 | | 35 |pfe 1225|273 lso%¢leasd | 2
)i i2-39 1" 40 496 (22.§ 2 733 \fro 2o s | /O

245 Snm’ole_d

_ Observations

Color: @ Other (describe):
Odor: None ¢Tow) Medium High Very strong H2S

Sample Parameters: ADD E Natveal A Henvat, od

V= 0673, 7V: 2eal B v= 34

Notes:

QAL

Fe*tz >0 melL
~

Signed/Sampler(s): K;M ﬂwjm
J

FosampEng frm

HydroGeologic, Inc. T/3/9T
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GROUNDWATER FIELD SAMPLING DATA SHEET

-
L R A o N N 6 PR Sh vy | Site: NAS Fort Worth JRB
.:\tﬁ{r(s): Fin N Project No.: APCO01-07GAA
_Jell Depth: 5_.}1; Date: i-21 9% /, /_ﬁ;/«,@ Time: O
NTW (fy: 3.6 DTP: Courier Air Bill No.: Y FedEx UPS
Other Hand

cCreen Interval {ft):

(1T o 10.58°

“Well Diameter (in): Y Sampling Method (G =grab, B=baﬂer.(§l§3-‘/submgrsiblc pump):
~lacement of Pump (ft): 0.5 Weather (sim!cle‘i’;-,- overcast/rain, wind direction, ambient temperature):
(\_ -

Type of Pump; Grundfos 2" submersible

Ko, £S°F

Field Paraineters

7_""»;35 6. 56 O 4 [ .S (.80 p AP, BRAS ‘iT P - P paetad
e o o 26 494 [aia oy | — a1 / ’
Bas {pdife.d Vaas e g0 1220 s 2731 — (5,29 ] /
1393 {1220

‘50 2 0% 4 SCXT
=35 |7 =7 i A 12
dorr  |0.85 7 T ) sce | it 2y

P /0 & spd | e

“JD .. . -~y -
o i i Ii% ¥
o 7% 1570 it )
R /A . et Becheree] Dooknield
e NI j ] 7
430 s !
CB3F grds
Taqe | j[4T ;
Ay | s /

R NS
g Al /s
TG TS
= _ Observations
Color:@ Other (describe):
_dor: ~Noug' Low Medium  High  Very strong H2S Fuel-like

M
‘Sample Parameters: A-'gr.» b A - mdoel Adenietien
e Depoduu Sy 21 "??L borae 2 ighume = 20 e AT
’ ]
A':i:;‘ R Iy S U U '\vl g Lok Nenernd o -i".l

] B N, ’
7 ! bl 3 . y i ~ - i s
- 1\(" ‘; F-_)Cl" L ":’:Lf_,' (//'" [ :_"‘"—‘&lf '\/1 T’ - 6’;:’“. I ;-_’ \T_ ﬂ‘ ‘!’ _} ‘, f") o",“‘:’g .{ _’ _" ’ S Iy
vl ) ! B

Ny

-

wgned/Sampler(s):

v uplng frm

HydroGeoLogic, lnc. T/3/§7

oy



432 191
GROUNDWATER FIELD SAMPLING DATA SHEET

Weli No: < niz -oyiy, ':e%’,l'f 03 Site: NAS Fort Worth JRB
. .mpler(s): Ioa Y Project No.: APCO01-07GAA
Well Depth: {3 ;_5" Date: ; z2¢ 4§ Time: ;.43
DTW (f): §F.3¢° DTP: Courier Air Bill No.: FedEx UPS
Screen Interval (ff): T tig Ocher : Hand
Well Diameter (in): 2" Sampling Method (G=grab, B=bailer,@=‘submersiblc pump):
Placement of Pump (f): .5 Weather @E} overcast/rain, wind direction, ambient temperature):
Type of Pump: Grundfos 2" submersible SE & 5%

Field Parameters

i35y | 9835 | oM 2.0 oL 20% | .2 s 1§ e Ticaad
400 950 | | 2.5 |6C | 2aic | WMy - oL L T PRI WP
s 9.3 p 3D L.1C | 2e.3 . 52 Y A agim
T 8.0 35 .7 |zee | 13 - L8 it ;
T ST P 50 | &e 700 2% ~ 6L IS /s
iNze 915 |\ 4.5 | eae 2o | Lhay k1| e | N
25 Cdvieex | Son ~h D

Observations

Color: (/E@ Other (describe):
Odor: None Low edum™ High Very strong H2S (fh_ei:ﬁ)

Sample Parameters:

. I - -
Notes: o fve o oo g drainpes > 35 e Ix Yitonge o .09
1 - .
PR VL BN J . B I . [Ga\ -~ . > B
Baweowy A =g Agnee SN ob SGles AL .
. P ) -
IANA AT TR TN

]

JRi .
- VP -
Signed/Sampler(s): ~ ‘L'L‘J\. R AR

!

susmmplig. fm " HydroGroLagic, Ine. /W97




..
«
1

- GROUNDWATER FIELD Sdnﬁa%uka %)ATA SHEET

-V "No: Sofd 26 .08 Site: NAS Fort Worth JRB
£ - .
Sﬂgler(s): I p i Project No.: APCOCI-07GAA
4 —

_WellDeph: 27,5 2 Dae:  If21)9%, 1J22/4%| Time: F:10 (/22/58)

I DTW (ft): 2103 g DTP: v /ﬁ Courier Air Bill No.: FedEx UPsS

7 Other Hand

—y Screen Interval (f1): “D - 20, L

’ Well Diameter (in): Y A Sampling Method (G=grab, B =bailer, ﬁ/LSubmcrsible pump):

—

-1 Placement of Pump (ft): 13 5 ’ Weather (sun!clear(overcasyrain. wind direction, ambient temperature):

! Type of Pump: Grundfos 2" submersible

Field Parameters

311 |25 22 i‘ 3.2 |6.%0 22.1 L3y ~%1.0 | .00 Jo

r'rf[—.-. dry Pu-i_gi ry AFTep H,Sqalllens

1597 loryl /

PTS

T "Wll wailt /L Lels Far lwell to cg.géar,: before &MF nQ.
22498

T

T1

QObservations

Color:( Cl'e'@ Other {describe):

: Jdor: Nome Low e@ High  Veryswong  H2S  Fuellike

Sample Parameters: VOCSI. TP H. PAH, MtﬂmﬂeT. TOC,. Anlons, l”k . d"rc,u
Vo [ Ve Yoal 3Ve 127, 5V c2UgAc '

Toctiae” Flaw=0Y Lpm, Oranwdown >6,33" ( Low Flow iwvali'd

i
F
N

L;igned/Sampler(s): /A‘MW
_ 7

+ ampling.frma RydroGeologic, Inc. T/A9T

Yt




432 136

GROUNDWATER FIELD SAMPLING DATA SHEET

WellNo: 5T M-39L.C63

Site: NAS Fort Worth JRB

_lmples(sr: S AN /ST Project No.: APC001-07GAA -
Well Depth: |5 70 Date:  /-26 4¢ Time: /53¢
DTW (fi): 7, 20 DTP: — Courier Air Bill No.: FedEX UPS
7 Other Hand
Screen Interval (ft): & - /L.
Well Diameter (in): :-2 - Sampling Method (G=grab, B =baile(r7 SP=?@;mersible pump):
Placement of Pump (ft): ] l ! Weather (surxlcleag-,/ﬁi'}a.ﬁlmin. wind direction, ambient temperature):
t i 5 S
Type of Pump: Grundfos 2" submersible / eo
Field Parameters
2.5 g9 lar o | 22 924 |-po5 | 33 |che- -Soizcd)
25 £33 1923 | 2T |~wd | -n1 | 56 i v
4.0 |52 Jaid | 807 (G20 -0 /e | U r iz
H5 6.5 3.2 | o2 |45 2 1|-6.¢9 | 29 ~ L
e lise 237 | .30 -6 [CLe | 29 L e
S ’ (’ é ¢ S-O ’)d L b “.’gLf/ "1-'/ 7 '0_‘__‘,7(_] / 7 ' I¥s IL]
Observations
Color: /€lear’y Other (describe):
N A
Odor: None Low . Medium High Very strong H2S Fuel-like
SamPIe Parameters; QRTEX L Anisas A Ea[..«.iif _;*\(Hmnz LT()( _:Cr:‘f:a_:- N
. N ‘ ‘1 ; N ' .
Notes: L‘\Lﬁm(\.ﬂlu;.\ S 33 L7 ot e 3L yilum e 1/ ¢ ‘i//"" ‘)
Som wiz 2 At e 5] n-n;’jh..-\ J.lf s (ooveloy  oere i a, ‘f
J
Signed/Sampler(s):

HydroGeologic, Ine. 7/N9T



432 197
GROUNDWATER FIELD SAMPLING DATA SHEET

l W No.: <5T/4-// 11603 Site: NAS Fort Worth JRB

Nolers): A h /7ty Project No.: APC001-07GAA

Well Depth: Date: /-20-77 Time: /3 5 ¢

DTW(f): /. /3 DTP: 70.317 Courier Air Bitl No.: FedEx UPS

Other Hand

. Screen Interval (ft): (p T-2C.55%5

Well Diameter (in): 2 ! Sampling Method (G=grab, B=baﬂcr“§i’:§ubn1crsiblc pmp*

. / _____

— Placement of Pump (ft): { 1.5 Weather (sun/clear,@’ie_@!/ram wm? direction, ambient temperature):

‘ Type of Pump: Grundfos 2" submersible

53

Field Parameters

- s G’ .'x' -

"dgo lesi |6l 4o o4 Jard | 513 [4¢42]-a.%] & 1
415 t, 3¢ 1nd Qo 642 (209 V.sy Jwr]|-¢.73 | 3 2
Tt 34 lod e lrgr a3 | .s/6 |wv¢ =500 | 2 /1
L s u.j‘l cd 126 loar |20¢ |.502 |~lt.2]l-015( 3 ‘
ddde e 32 lod [27S5 1440 |21.2].502 [-ip5d]p12 | 2 (
19 |- SAMP AN
>
1
- Observations

Color: {C@i]ﬂ Other (describe):

- P .
- MWor: “Nong~ Low  Medium High Very strong H28 Fuel-like

§mnplc Paranteters: 1,

_oes H0Cs ekl Anen ,A kfod  70C Methay Fet

' 7 7 N .

- (] 'Iu Jﬂ.‘.‘-a‘L;._m:} ‘Lg’h'": TATNL4 4 é J,g&_:/!,slb_,/\ / (u,i; Prieess L 37 I[I{ - {C/f\"f‘a’g’( j’;;.—’//
- ,u""ln’i _ L l,q;-'-:‘yd g',}f(c.“ '(1'0 S A op ‘,'JJ-‘)c_
_U i e

-~ gned/Sampler(s):
134 aplng . frm HydroGeoLogic, Ine 7/3/97



432
GROUNDWATER FIELD SAMPLING DATA SHEET

133

rWell No.: ST H -2l LoD Site: NAS Fort Worth JRB j
Zmpler(s): ey / T Project No.: APC001-07GAA
Well Depth: 777 75 Date: ,-zo - Y& Time: 7, 2.
DTW{f): /0 5 DTP:— &~ Courier Air Bill No.: FedEx UPS
rE— Other Hand

Screen Interval (ft): g— /3

Fx . . R T T
Well Diameter (in): 2 Sampling Method (G=grab, B=baﬂcr,@s]m§@£ pump)?
Placement of Pump (fi): /7 g Weather (sun/clear@rain, wiud(direction, anibient temperature):

52

Type of Pump: Grundfos 2" submersible

9«4‘:’5(‘.

Field Parameters
58 oo 2. 6.S7 |24 & | 9659
w8 | e 225 |lotof |25/ o877 < :
2.5 | 7 2.52 b7 255 \opfso 1742 1-0.28 | /58
joxd | e 275 (tol |22 logrd |L (029 | /35
wS7 | ey 375 V4 &l |2¢57 |ogsz 2534 |28 | /32
lw < lo ¢ Hen .59 |2eY 0677 V62 |-030 |/23
0,57 Lo A4 o (G0 | 200 | peS2.| 757 |v.29 | /3
'i
I
QObservations
Color: Clear OQther (describe): ' /‘}: (ﬂl/ E i
Odor:f’@ Low Medium  High  Very strong H2S Fuel-like

4

Sample Parameters: [ 5

Y

- ‘ : . \
. Iff"-}tﬁ \3 , A_f‘\lcfn{ /ﬁ \ }Lf. L

e 3 T, . —
:II"L. ; e J AINE /‘-/)( , f'-c’r BATAN
7 K

; <. 7 reoe .
g [ y . . . 7
Notes: /,;Z:é '/” g_":i\’-{," /Z/f::/// f/é’fé Y= ‘{/",/ 24 jﬁ/é‘:’fr ZL/E"'/-
. r's

~f 1 P

T e 4 Arges S tabMBies) |
: A
Signed/Sampler(s): FTET e

T/

perpling. fr

HytroGeologic. Inc. 77397



432 199 |
GROUNDWATER FIELD SAMPLING DATA SHEET

A 0r ST )4 (‘ S0 3 ' Site: NAS Fort Worth JRB
apler(s: A /S T Project No.: APC001-07GAA
Lo . B

“WellDepth: 13 35 Date: © ! /4 Lﬂ; 7 Time: [0S

ITW (fi): V2. DTP: - ¢ — Courier Air Bill Ne.: FedEx UPS

- Other Hand

“ScreenInterval (ft): 7] - { . %

Nell Diameter (in): 7 ‘ Sampling Method (G=grab, B =bailer, SP=submersible pump):
“Placement of Pump (f): kS Weather (sunlclea@;ré;éastﬁ'iin, wind direction, ambient temperature):

—-- S 55T

Type of Pump: Grundfos 2" submersible

Field Parameters

-
f3 lodéd AT 222 |ecwe? |J%/ |losg | /3
K2 d 7.° 670 228 o857 |ppmg |~&oet] 7
Sigss | 702 | o« |85 14.75 |zv e |ows¥ | w70 (o 28] 1D
[loei (12 o 2 3¢ e ?s ZAH N poevy |-2058 | ~peg | 2
03 /)2 - | 3, ":/ 24 V22 | oaky |13 pood | £
U N tmizo| ol | 435 | L7d | dye | 2§ | m2nB e v | #
YT\ poa | S Vu, 92 230 0.9 | Ttin Al St | /3
—i}_,.s it Vo, <& e V-7 222 ¥ ol | X 3 Wk -2
L
!
Observations
e
rc:glg;/tﬁ\;;' Other (describe):
B
]_Ddor' None ﬁ ) Medium High Very strong H28 k--’('l'-'ucl-like,/)
[ . , _
! Sample Parameters: gﬂ:--/, /g,lL-_.;‘.,‘,,_/(’_ A ‘. Pl /i/( /g—/,,‘w_; JL*. Vi

-Notes:
I

Piro - 2.9
T [{fffé‘f_( S e /// /I{JZ,,
T Signed/Sampler(s):

HydroGeologic. Ine. /397



432

200

GROUNDWATER FIELD SAMPLING DATA SHEET

Wel No: 5774/ Il sy 3

Site: NAS E_ort Worth JRB

amplex(s): 7 ) a0

Project No.: APC001-07GAA

Well Depth: /5 c2C™

Date;

J-z/-K

Time: 4O

iy’

DTW (fiy: 7,0 7 DTP:. o - Courier Air Bill No.: J FedEx — UPS

p Other Hand
Screen Imerval (ft): 7,4 - /,f'/. 144
Well Diameter (in): = o~ Sarnpling Method (G=grab, B=mncr@f&ﬁ@
Placement of Pump (R): /£ Weather (smdclear.@@wind direction@}ﬁgﬁtrtaﬁjﬁéme)z
Type of Pump: Grundfos 2" submersible

Field Parameters

oo |7 do. ¥y lyg ety 1707 o pwgg | 557 -0 | /©

s V7 | oy |gz2s (be2 lzzé Ve85 |-eid|-oee | 9
i |y it led Va7 1o s | 232 | o283 lwwrs |-eed | £
4/%_( o, Q.4 325 | 232 | 2, eR) IR LAY e g

N Observations
Colgmcr (describe):
' e 1 =
Odor: NW,’ Medium High Very strong H3S d /F’u:l-likeﬁ_

Sample Parameters:

ﬁ@#— Lot ,d//{,: //dff éﬂr":‘fh@: 27 /r; =¥
I

Notes:
L !
o oA
Signed/Sampler(s): .7 AA s,

S
-

Fummpling fom

HydareGeoLogic, Ine. /W97



432 29,

- GROUNDWATER FIELD SAMPLING DATA SHEET

N s r—

Site: NAS Fort Worth JRB

=0 ST - O
N 3
mpler(s): NH TAM

Project No.: APC001-07GAA

~Well Depth: ¢ 43" Date: [ 22-9% Time: /5
MTW(ft: 1.9% DTP: Courier Air Bill No.: FedEx UuPs
Other Hand
“3creen Interval (fi): .95 ! e V3.4 ¢
Vell Diameter (in): Z ’ Sampling Method {G=grab, B=bailer,@submcrsiblc pump):

*Placement of Pump (fti): 42/

'ype of Pump: Grundfos 27 submersible

Weather (sunlclcar,@vercas}lrain, wind direction, ambient temperature):
S 0 F

Field Paraineters

A 4 1.9 L : LK clear a0 cdpr
5§ .40 3 £ .Y | 541 344 J-.30 49
<00 ]399 v 128 gt Jezy | .3s51 [i348 -5 | 3¢
105 £.13 — 2.15 (97 27.F | .53 |13z d |-.62 21
(W 3.26 — 325 | 653 2% X 132 4 |-, 5¢ 15 oo e
wis  |2.25 : yo e 2o .5z /323 |-.5 - N
i 1823 - Is.0o |isy 2z 1509 i3t |-.65 1
3 - 1924 L0 (82 AR ek 04 |-.¢d | 4
7L 35 di{;ﬂkégtih.‘ '
— : Observations
Color: @3 Other (describe):
dor: (Nop® Low  Mediom  High  Veryswong  H2S  Fueldike
_Sample Parameters:  Qy~ LTSN DAL 6Ty WAy ToL Ve &
—otes:
wigned/Sampler(s):

/ .

HydroGeologic, Inc. 7/3/97



432 202

GROUNDWATER FIELD SAMPLING DATA SHEET

Site: NAS Fort Worth JRB

Type of Pump: Grundfos 27 submersible

VellNo:  grp/~ 24 po e
jnxplcr(s): Project No.: APC001-07GAA s
Well Depth: Jo. 95 Date: -2=-9¥ P8 ~
- DTW(R): 1. O DTP: — © - Courier Air Bill No.: FedEx UPS
Screen Interval (f: 77— 6. % Other Hand
Well Diameter (in): z" Sampling Method (G=grab, B=bailer, SP=submersible pump): -
Placement of Pump (ft): 13,2 d Weat‘her (sunfclear.@c;'cgs;;a?n\ » wind direction, ambi-e;‘gtguperanue):

Field Parameters

Observations

Color: Clear

Other (describe):

KT e

, Odor: @,‘ Low  Medium High Very strong H2S Fuel-like

Sample Parameters: |/, 5 Lff,',,, Eivine L S ,/ / AR T R

Notes: \ -’ka{, 4/1 P 7;_,) 924 ’ T
Ez O -‘ _ O;

i

___édz/'u/ g ’izﬁ?jz/num /c;&gg i /&(’VM g.rv’,./c'*’ff

77
7

Signed/Sampler(s):

oy frm

HygraGeoLogic, Ine. T/X/97
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- GROUNDWATER FIELD SAMPLING DATA SHEET
—¥ No: STIY -W]E ~ | Site: NAS Fort Worth IRB

\}nﬁu(s); K ,,£ (AN Project No.: APCOOI-O‘IGAAi -
~Well Depth: n,q 5 Dae: [[/21/1& Time: /O 2 ©

DTW(f): 7.3 1 DTP: M /ﬁ Courier Air Bill 'No.: A 1:;:5: U;:n ;
—ScreenInterval (:: 4,19 -15.%F

Well Diameter (in): 21 : Sampling Method (G=grab, B =bailcr@=submersiblc pump):
—Placement of Pump (fi): ) ] . s 4 Weather (sun!clcar,@t/rain wind direction, amibient temperature):

Type of Pump: Grundfos 2" submersible H0°F , w +s SE

Field P e

IY 0. | Reaw Purhing
930 7.9 | —> | L F£low -V:z:gin V'd,
0.%

-135 1| 2 /1

9490 | ¥.25 20 5201181 |o,7200 -5l 1.5 | [0F

q4ys 14.23 3.8 | S0 [ 15.8 | ©0.673 | 7628 /,33 | 9L N

—950 [8.3Y 4.5 | 437 1715.9 | 0.t20 | -¢781 042 | 100 |2 *7H
ageq 962 55 | 421 1162 o, k62 |-242] 402 | 276 Pump Surged
oy rEte 6.5 | 420 | L.y 0685 |-159 ]| 2.36]292 [

—Bos 1692 1.6 | 469 |/6.3 10,696 |-975la92 | oo [\ 2

o ljoy2| Y | 9.5 4,44 |65 |owtr |-i.cl hol [593 [
Achelre  Slwell weluy, e,
—ioas 9.22

|‘
' Observations

Color: { Cleary Other (describe):

_dor: Nome Low (Medump High  Veryswong  H2S @
Sample Parameters: BTE'K Mu’n’s, Anions Alkq/-'m'}(;/’. metiane, Toc & F e
o [ Ve L_LL, 3V: 4.9), sv= 3 [1gal

R0% of WC: 9.408 Below Toc

_I:LL&_L_A_ALQJ'__:CQALLLLm:nG accvrtg I‘ck Cﬁué d )’b
~

vv F-“-‘{T?msll_

—igned/Sampler{s): | %; )?Mjﬁg

z "phgtm HydroGeologic, Ine. 7/397




§32 234
GROUNDWATER FIELD SAMPLING DATA SHEET

Site: NAS Fort Worth JRE
Project No.: APCO01-07GAA

Well No.: 31w - e 2y

—
mpler(s): YA YL

Well Depth: 3.5 % Date: i 22.4% Time: [ 0
DTW (f:: q 01‘ DTP: Courier Air Bill No.: FedEx UPS
Other Hand

ScreenInterval (ft):  i.@7 "4 1 97’

Sampling Method (G =grab, B=baile6§'=submersible pump):

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

Well Diameter (in): o

Placement of Pump (ft): h

Type of Pump: Grundfos 2" submersible 7 S SO°F
_Field P
wze ) ool - L5 (52 216 S 3t |-.62 4 Chees Siam eden
25 | — 25 lgst lzezo | 9 ~908 |- L6 =3 >
1R 0.7 - 35 s Jzzy | .35 -gL.2 |-.62 /6
(935 |w.g§ — Y.5 | L5 2.6 | .S -0 =63 i7
g0 lwas | .y 5.5 bt |y J.F7 -3 |-.40 q
413 0.5 i (o ¢ SC zz.5 | .80 -5y |- .fe g
450 | 00§ v (s 50 |2ze | .30  |-w.4 |-.59 k: |
*"?)?5 A M efed Gollect Seem plo
Observations
Color:("Clear> Other {describe):
=\
Qdor: None @ Medium  High Very strong H2S &Fuci-liEE\
Sample Parameters:
Notes: T e, L‘T‘ e aes £ ;:\‘L, B Ty -?\..»-r.’_.gc 3 v coell er x> L/ & ’L[\- i
. - . P . . ™ V, (! i
Flooo Roke  iacnecsed Se e o %2 N pl T R 4 s r oie el e
| SEY

B | -
5,’«;‘49’!‘} Liﬁ%‘(r 2l e £op (,{' (mr“au'»-».c'?/‘r;«f;f

>

P

. 5oy ; . ,
. C g 7 e
Signed/Sampler(s): %! ' ,,/ L’_[ Lvae A gl ;:Qé_A o

HydroGeoLogic, Ine. 157
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432 205

- GROUNDWATER FIELD SAMPLING DATA SHEET
W Tor ATy - in) 3] Site: NAS Fort Worth JRB
;‘}n}{t:x(s): K H L . Project No.: APCO0I-07TGAA
—ell Depth: ;3_7 5 Dae: if3ija¥ Time: j}Y:25
DTW (f): & %7 | DTP: —— Courier Air Bi'll No.: FedEx UPS
—dcreen Tnterval (f): q-1y Oter — Hand
“Well Diameter (in): L Sampling Method (G =grab, B =bailer, SP=submersible pump):
—rlacement of Pump (fi): I, £ ’ Weather (sunl@?, overcast/rain, wind direction, ambient temperature):
Type of Pump: Grundfos 2” submersible SE ; Fo®F

r4

1335 | Beq, N pumping Flaw: olyzpm

190|924 |03 | 713 g3 mrtwo9s{—] -3
=345 | 13w bl 5.2 83 17 | o783 |2t 1202 345

1350 {9%¢ 2 6.2 V216 | 2930 le2ez 1979 1 i %)

By |29Q% 1.5 %0 lzrd | o723 lizze |ogee | 732
g v 2.¥ b9z |22 | 0. 7¢i ez |le7e | ¢S

e | 9% 3L |lese |zys | o.7287 V7.3 | 0.79 | &5~

. | 78w 35 le.se |z39 Vo747 120.] gy | 257

N Toss 28 | waol| 230 | ooz life lede | 4

1420 | 2.4¢ { 42 6.8 | 230 | pows | idr le A | 5

nf2s” | 9.9 v/ 4

S p.S0 1 231 |o9zs sl lo 77 ! izgzle_'

— Observations
Color:(Clead) Other (describe):

_dor:/“None) Low Medium  High  Very strong H2S Fuel-like

Y-P,_r'(t/’ }"t’. ]1 [’, C}HLZFU"EI’,! C‘ 5“‘\!“]{ -.JU’F }r Mffﬁ’

——
.Samplc Parameters: l/Oa._g suols, /b, T/FCB . Gry
3 T Aneas TG, Meth
OIS :"l/:J.l'a'ff;Ag[,S V= ‘f/,’;;/ Al ‘ M ?24@-} A, R :
- ’ _‘f; - — ¥ - . -~
—gnedlSampler:  [{n il e
{ .

»  pling.frm HydroGeoLogic, Inc. 7/3/97

N

2



432 206

GROUNDWATER FIELD SAMPLING DATA SHEET

I.WE:II No.:. <7 /f_’_(_'/‘%'[ 7 Site: NAS Fort Worth JRB

7£np1cr(s): Jf/ﬂ / C’(J O Project No.: APC00I-07GAA

Well Depth: 14,26 Date: [ - [1-97 Time: )

DTW (f): |j. 2.3 DTP: — Courier Air Bill No.: 57397 ¢ 2041 { FedEx UPS

: . Other Hand

ScreenInterval (ft): ¢, 45 - | 2

Well Diameter (in): 21 Sampling Method (G =grab, B=bailc<$i’=-—submcrsiblc pump):
Placement of Pump (ft): |3 ‘ Weather (sur/clear, ve@t/min, wind direction, ambient temperature):

— - S eath S0°F
Type of Pump: Grundfos 2" submersible
Field Parameters

6945 [ 30 a3 |48 T Thz3 1wt [=piol=23 14 [cke o g
cssodp 2t (3 120 [e77 1334 | o24 |-¢20]-4d | ¢
odss 25 1o 3 V2g A (237 |26 |76 I-de |20
Jeeo L A3 | e¢.3 (3¢ .22 Iz237 |.549 [~MHel-52 | 9

oy Ntiz23 lez 135 lo# l2gy loipz "o [-.29 | 28

jote 123 |e3 |qgo0 |ezz 1233 |l,ee2 "Nz |7,57 | /2

Jei1§ f{t27 e 3 43 (.22 1229 {.59¢ 1A ¥ |~ef 4

YA Uy g 3 R0 672 946 [,57T |9 C |47 | 23

ity o 3 1S 5168 ek .58 TS o8] | 26
(25 1 ¢3 |5 95 [6.22 (2524 593 |-230 |mese] R
e [itad 103 1625 Jo g (2441577 Fus|-057] |
lige —+— S AN SEh
Observations

Color:/Cleyr  Other (describe):

Fuel-like

N " s
Odm;@ (Low)® Medium  High  Veryswong  H2S
= N

Sample Parameters: — 5VEY  Anyaa,  AlKaliag ‘;l(_ K i"’ch c To C f. 2t

Notes Sorqe &b 60SC 005 | 1u3S

]
L3762 5H) Vc‘!;me

. i s
So.rv\ 2 !ch :’.-t’/_l," < X L\\:’[/ Ve z UM

] o

signediSamptert): /] 1/ ,/ (v Leilian 5

HydroGeoLogic, loe. T/VST
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- GROUNDWATER FIELD SAMPLING DATA SHEET
W-"No.: $77 4/ -2 W03 : Site: NAS Fort Worth JRB
Sﬂpér(s): (i WA Project No.: APC001-07GAA
Well Depth: {7.0 Date: ,~,¢.9¢ Time: /5/%5/
DTW (f): J&. 777 |DTP: —— A/ — Courier Air Bill No.: 5739024 (. FedEx UPS
Other Hand
Screen Interval (f):  ~1 ~ (7]
Well Diameter (in): 2! Sampling Method (G=grab, B =bailcr.@\ -;;u't_);nersiblg pump):’
Placement of Pump (ft):  }3 ' Wcadlcf@“ﬂf‘@ overcast/rain, wind diécction. ambient temperature):
y z
Sou € l{ 5~ .)",2"

Type of Pump: Grundfos 2" submersible

Field Parameters

0, Y
o |yee Lo 4 115 | 634 | 237 |98 2.4 |"0.55| 55
", . -

425 | 1oz | 200 685 | 238 | w47 |"2el-057| ¢7
T4 30 12,1
J43s7 | 1.5

h_! ‘{”0 .UJC’—-')-

Observations

Color; GE_I;ar) Other (describe):

- dor: None @ Medium High Very strong H2S 7 @-liky

Sample Parameters: RrZ»C Lo p\Unlp by Ter, Lfm[/iwnéf LB i §
L oS oM~ g_qa..\ |
Mod anle b l/u'?gj S#Emg_//ua - -f:v&@evc:(/ 3 = olimca, 2 3V 5

—

- ~ /,J- / ,-’:!/(
. gned/Sampler(s): %/ﬁ: }/Z/_—‘\)
- L—] L

- g bm . HydroGeoLegic, Inc. 77397
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GROUNDWATER FIELD SAMPLING DATA SHEET

1 WellNo.: yysp<c.oyT Site: NAS Fort Worth JRB
‘ ’JKP]CI(S): KH N#H Project No.: APCOOI—O?Gm
7

| WellDept: 22 ye Date: 4/ 2c/75 Time: jy¢4¢
DTW(®:  (7.4( |DTE:  N/A Courier Air Bill No.: FedEx UPs
' ' Other Hand
 Screen Interval (F): /5.5 - 74§ (Ac-5)

Well Diameter (in): 2 Sampling Method (G=grab, B=baﬂer{§é=submersib1e pump):

Placement of Pump (fi): /G & ’ Weather (sun/clear, @raﬁn, wind direction, ambient temperature):
I Type of Pump: Grundfos 2" submersible L\;/.,-\ & “E’or"\. bous T, LO0°F

‘ Field Parameters

idoe | 17247 | 0.3 | 8% | 7ue |23 | ©.339 o9 | 999

ideS | 1 ¥4 /. 142 21.4 A 2.1 | 40 349

io |;1.M1 .8 | 143 |23, G339 |z%3.2 |0.9F fis”

{415 17.51 2.2 .43 31 G e [123vl |oggsy F25

i420 |1 .51 2.6 | 142 |ug &3 1216 |0.ks 31

yid 1152 3.6 ¥.93 4.0 Oy 83 [een 365

h AL TR %1 3.4 143 ] 244 O. 142 lf5Ls |06 290

;b 1151 |, 3.8 | #4843 144, | o 43 |i23§ |0.57 |Z36

A40 l;rs2 | V[ 42 | 243 |zha2 143 1257 |0 et | ze0 7

Observations

Color: Clear  Other (describe);

Odor: None Low  Medium High Very strong H28 Fuel-like
Sample Parameters:  /(0( 4 Metals
Notes V= 03¢5 /s VE 2446 52 4075
SAMJL‘I\:C] % Ffu‘ 5 M'L/“ veluames hAap heen lﬂurﬁ e d

)

Signed/Sampler(s): y o Jq“h,J), U 97 & A
. <7

paanipling . frm HydroGeolagic, Ine. 7/3/97
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GROUNDWATER FIELD SAMPLING DATA SHEET

N o uses -0 3T Site: NAS Fort Worth JRB
apler(s): ¥, |1 Project No.: APC0O01-07GAA
, .
—Well Deph: /5.2 8 Date: /24/9% Time: /¢ 2o
DIW@E: 9.¥y7 |DTP: w/A Courier Air Bill No.: L~ FedEx UPS
7 Other Hand
—3creen Interval (ft): M
‘Well Diameter (in): 2" Sampling Method (G=grab, B=bailer, @=submersible pump):
“Placement of Pump (ft): [/, i Weather (smﬂclear,@rain. wind direction, ambient temperature);
l'ype of Pump: Grundfos 2" submersible S/ ’fcf o
Field Parameters
PV { | F‘it:;ul < 0./‘4 Lo/
355 |jo.23 . 0. £2¢ | ¢0.2 | 693 [91.2 | 5.4 | 35§
~ed {0 23 | 1.7 1 636 |20 q |-e%y (a5 T3 | 330
ey e 3o | | 2,6 1030 | 212 [-lp5 |33y |vit |ezs
700 0,35 1 3,5 1cq0 12 .22 1323 | 504 | zoy
iy jie 3y | 1 9.4 leqo ez | 1+ |rscy | e | 133
iy - e 33 v § 251 {0 22,6 | AR PRI ERY 11y
> < 1 Sa r\\fl lLi altep |5l
— Observations
Color Clear Othe (describe): 5‘/ , /, / /y ]('rJ E A A
dor: None Low  Medium ngh Very strong H2S Fuel-like
‘Qamplc Parameters: VOCS My Flrine ‘ 7o c, GN# b,‘u AlK
—otest  Jy ] ;r‘{ 7/ 3 IZ n/ 54
b
] 7
wgned/Sampler(s); P70 L k‘tm A‘i‘ﬂvfw
V4 s i f
v wping fm HydroGeologic, Tne. 7/3/%7
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GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.: oPog - 10C Site: NAS Fort Worth JRB

Project No.: APCOC1-07GAA R

anpler(s}  Nuw KW
Well Depth: 22 .55 Date: .2y .G§ Time: /5%
DTW () i3.53 ' |DTP: p/A Courier Air Bill No.: X FedEx UPS
Other Hand
Screen Interval (R): 20-36
Well Diameter (in): 2! Sampling Method (G=grab, B=bailer,®submcrsible pump):
Placemenz of Pump (f): 25 Weather (gdn/clear, overcast/rain, wind direction, ambient temperature):
Type of Pump: Grundfos 2" submersible N SHF
Field P

nee [i%¢9 | .y | 10 |o2g [2va i 59 - o It e Cae-
nzs | 1961 - .29 | 234 | ¢ » - |=.3¢ ¥2

30 J.LE 2.0 <0 | 23.5 | [ 2i - .3l ¢s Cileqivag oD
iss 1961 25 le3z2 |zze | 7 s9 - l-0.38 | /¥ S
140 | 12.66 3.6 g3z |23 3| 7« el 7 0

s | /%.cc 3.5 |63y | 23y | /.73 .- - Y2 1

so | fae t .0 | esa 239 | /24 - %5 T &

}’S’ Ccivelr Sa dnol

Color('?’l::ar\) Other (describe):

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

Observations

Sample Parameters: ] pe 2 VX anpd Nebtooad A ea i hims

Notes: fuef = 3 V. en \ Qe = A Yed Svor = /st
3 = >

Signed/Sampler(s): ) /Z’ :_/ L
-

wsanmplag. fm HydroGeologic, Inc. /397

.
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- GROUNDWATER FIELD SAMPLING DATA SHEET
_1 "No.: JMHGLTA 063 LEO3 Site: NAS Fort Worth JRB
Ntesesy: T S : Project No.: APCO01-07GAA
_| wen Dept: / | pate: ﬁ /99 | Time: /e,
DTW (f: 2. §S | DTP: 29,4, { Courier ;\ir éill No.: FedEx UPS
—} Screen Interval (ft): 20.0 - 3i O Other : Hand
Well Diameter (in): Sampling Method (G =grab, B=baﬂer.@tzrl1§_% p_qr_ng:
—|{ Placement of Pump (ft): Weamﬁémvc@; overcast/rain, wind direction, ambient temiperature):
Type of Pump: Grundfos 2" submersible S o=

‘Field Parameters

b o 73 O.87%
s 2099 | o.v 228 |\ pby | 242 | 087 Vo285 | foto
(118 Lo.9% (o ¢ 3 6 8% | 24e 0,872 Vs | 2548 | 27
it 2299 | ot 275 474 298 |e. %8 e |58 lrz4
1 2o & 7K a4 4. 75 ¢.94 |Jds57e ¢ FL% /508 (Fos” | 2%
- gtz |27 |o ¥ 50 623 250 | ged /870 {3 16 77
Lrse |8 1oy |59 lo¢3 |252 |p.88 | 330177/ | 7o
5 7057 o-v 6.5 liost—lzr4d |ost? |/ |30t | 728
b 20097 | o9 | plpp2 |25 o) 1726|250 | 27
\_tte5 | 2esG | oo # 757 \fg gz Mgy |ped sy 7 1523 | A4
1t | < AmPles)

—

eepam]

Observations

Color: Clear Other (describe):

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

Sample Parameters: V¢ Rqous Al ku.!ml--! L0 Melhe  Ferrous
Ll { T . 7 I}

o : N
. Notes: 3v- 433 gy 72 -@;\%it- <x el vdone ad Selee

P : \
,‘\;\) -‘\[J\\n \ ‘1\ |.“f’ ol v C\P’&,\:CO

‘-1
N
Lis o

— )
« Signed/Sampler(s): / J%J‘, ,/ // {{/A 4,
4 AL L WA,

uxanmplng. frma .’f{ HydroGeologic, Ine. /397

St
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GROUNDWATER FIELD SAMPLING DATA SHEET

WellNo.: i - TAcoY Site: NAS Fort Worth JRB

;_-‘;nlpler(s): K H. N /1 Project No.: APCO01-07GAA -
Well Depti: 23474/ pue: /23)q5% Time: 17 1 S
DTW(f): /.. ¥ 2 |DTP: — Courier Air Bill No.: X FedEx UPS

_ Other Hand
Screenlneerval (R: /3,5 -73 § -
Well Diameter (in): 2.4 Sampling Method (G=grab, B=bailer/SP}=submersible pump): :
Placement of Pump (ft): / ? ' Weather @ overcast/rain, wind direction, ambient temperature): -
Type of Pump: Grundfos 2" submersible hY 45-
Field Parameters -
i6.52| Bealw Porping (Flow | o 3dm) -
.55 o3| oasl Y|
i 9z ; 0251872 210 £30 -27% 1-.03 |89
g2 256 H | 34 -2t3 |06 | 50 \
6.8 .os |6 |23 .62k -11.3 |- 0 Y2¢ '
1655 2.15]6-H 2w | . 029 -1.6 |-.0F | ¥z _
1L 4% 2.75| {10 218 £25 -2.4 |--.29 29§
i6.55 3251630 |22 432 |-as |-0% | 260
i¢.83 3351669 lz25 | . ¢26 |-i5 |-0¥ 194 .
i£.90 Y2519 22 0 32 46 |=.05 |iYy ~
i §0 | 4.75 |(.ie 22.9 | .¢3j -35 |~09 |30
a0 | WV 525 (€63 [232 | (32 |~i53 -8 |92 -
Coifec A %a_m\‘nus affer! 5 welll voc ( i'?j;;- le

Observations

Color: @lear Other (describe):

Odor: ( Non65 Low  Medium High Very strong H2S Fuel-like

Sample Parameters: 1/065 Meﬂ,l}m,,_ 4 TOC; | /}m,u.')j 4 /;/Kn[»m ‘}

Notes: | V= [“Q,q_l 3\/)‘3 3{3@/!’ SV= 55561/‘1L

Cc/ tCiL"‘J OJD cluléoes a‘f f'/«q /orcn‘wy

Fe*' - OC)G nm,_fl_.

up FE= 0.08 M;_')}L

igneassamplertsr_ K., }.Jm!l;. /AR

HydroGeoLogic, In. W7

grampling. fr
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GROUNDWATER FIELD SAMPLING DATA SHEET

W No.: WITCTAOLY

Site: NAS Fort Worth JRB

anpler(s): k4 :_@ '™ Project No.: APCOOL-07GAA . | _
—Well Depth: 23 _;_5 Date: /3 7./ 92 Time: /40 8
DTW (f): ((.59 DTP: —— Courier Air Bill No.: A FedEx UPS
Screen lmerval (8): (3.7 ~23.4 S Oer Hand
Well Diameter (in): A o Sampling Method (G=grab, B=bailer, SP =submersible pump): .
—Placement of Pump (ft): lq ’ Weather (sunl@ overcast/rain, wind direction, ambient temperature):

Type of Pump: Grundfos 2" submersible

SE,

SO°F

- Field Parameters

(310 Bgl’ll Puu'm'NL
315 1. d,-!. -

220 |/, L2

1325 | 1007 | 0. # 1O |7 2251/ 14 =97 |-0.10 | $50
[B30 |mplpe | 24 | 15 /3 246 | L 1Y |~3e.l|-09/) | 657

235 \Netwits 0.4 | 2o | 249 | 247 | Lotd |-32k|=0.53| 438
(YO | 1bo | 0.4 |30 | 742 (2485 | £./d |-4¢9210. 50 | 43Y
il | e4 | 32,5 /9 1249 | 4/3  \~403|-052 | 437

Dol Jog [#o |74 [ 2541274 [-436]0.49 | 348
1388 | thofp) |0 ¢ |45 1747 1256 | r.0f | -482|0.50 | 26/

(¥ | bbl | DY | Ko V747 1258 4,0 | =50 ¥2 | /3§

Tydes\iblet |, &£ | 5.8 |47 2559 | /179 |-sfolovl | /14
1405 | SAmpled

- Observations

'Color: Clear @(dcscribe): roh H‘, -I-yf b“d

dor: { None} Low  Medium Hi;!; _lVexy strong H2S Fuel-like

) Sample Parameters:

ii"VOtes.. ‘V=' I.O?S:"nl ) ';V:' 312'5;} 5V= anz

r - 7 a

L ﬁﬁmp)ml aﬂtt SVS

S 7 "L,C
iy dpii

—igned/Sampler(s): I(pm M; yv4
. (

3°  wplng.fma

S

HydroGeolagic, Tne. T/397
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HydroGeoLogic, Inc.—Final January 1998 Quarterly Report—NAS Fort Worth JRB, Texas

APPENDIX C
RESULTS OF LONG-TERM MONITORING AT AOC 1
(BASE GAS STATION/BASE SERVICE STATION)
JANUARY 1998

C.1 INTRODUCTION

As part of the corrective action for Area of Concern (AOC) 1 (Base Service Station/Base Gas
Station}, quarterly groundwater monitoring is being conducted for a period of one year, beginning
in October 1997 (IT Corporation, 1997a, 1997b). The samples are being collected from six wells
(SAV-2, BSS-B, MW-10, BGSMW03, BGSMWO05, and BGSMWO06) and will be analyzed by EPA
Method SW8020A for benzene, toluene, ethylbenzene, and total xylenes (BTEX compounds) and
methyl tert-butyl ether (MTBE). In addition, field parameters will be measured in the field at the
time of sampling and will include pH, temperature, conductivity, dissolved oxygen (DO), and
turbidity. The original long-term monitoring {LTM) requirements specified sampling monitoring
well MW-1 (IT Corporation, 1997b). However, construction of a sewer line in Spring 1997
destroyed this monitoring well; monitoring well SAV-2, located 80 feet to the southwest of MW-1,
has been monitored as a substitute. The locations of the six wells monitored as part of the LTM
for AOC 1 are provided on Figure C.1.

C.2 SAMPLING METHODS

A visual inspection of each of the six monitoring wells was conducted to determine the well’s
condition and integrity (e.g., pad condition, lock integrity, etc.). Following the visual inspection
of each well, an organic vapor meter (OVM) was used to measure the Ievels of organic vapors in
the background area, breathing zone, and at the top of each well casing immediately after the well
cap had been removed. An electronic oil-water interface device was used to determine the
presence and depth of any non-aqueous phase liquids (NAPL), depth to water, and total well
depth. The water level measurements and total depths were taken several days prior to purging
and sampling the wells in order to minimize water column disturbance.

The monitoring wells were sampled using a low-flow purge technique. A detailed sampling
protocol is included in Appendix B of the pre-draft GSAP (HydroGeoLogic, 1997). The wells
were purged with 2 inch stainless steel Grundfos Redi-Flo submersible pumps. Pumping rates
were kept between 0.1 to 2.0 liter/minute to minimize turbidity, oxygenation, mixing of
chemically distinct zones, and potential loss of volatile organic compounds (VOCs).

During purging, water quality stabilization criteria (pH, temperature, oxidation-reduction potential
[Eh], turbidity, dissolved oxygen [DO], and electrical conductance [EC]) were continuously
monitored. If the sampled well was not experiencing significant drawdown while purging (i.e.,
the water column did not drop more than 2 feet, or 10 percent of the screened interval length), the
criteria for sample collection was the stabilization of water quality parameters as follows:

Temperature +/-0.1°C
pH +/-0.1 units
EC +/-5% full scale range

U.S. Air Force Center for Environmental Excellence
C-1 HydroGeol.ogic, Inc. 7/14/98
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DO +/- 0.10 mg/L or 10% of value (whichever is greater)
Eh +/-10%
Turbidity +/-1% and less than 10 NTUs

A well was sampled when the water quality stabilization criteria were met, and the well did not
experience a significant drawdown while purged (i.e., >2 ft or 10% of the screen length interval).

If these parameters did not stabilize, the sample was collected after three to five equivalent well
volumes had been removed. If the sampled well was exhibiting excessive drawdown while being
purged at the lowest possible flow rate for that well, the well was purged dry and the sample
collected when a sufficient volume of water had accumulated in the well,

The wells were sampled for 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene,
benzene, chlorobenzene, ethylbenzene, toluene, total xylenes, and methyl tert-butyl ether using
EPA Method SW8020. All samples were delivered by overnight courier to Quanterra
Environmental Services in Denver, Colorado for analysis.

C.3 RESULTS OF SAMPLING

The Corrective Action specifies that all six monitoring wells be analyzed for the BTEX compounds
and MTBE using Method SW8020A. Table C.1 lists all detections of these compounds above the
method detection limits in both the October 1997 and January 1998 sampling events. The table
shows similar results for both sampling rounds.

Monitoring wells BGSMWO03, BGSMWO05, and BGSMWO06 are being monitored to evaluate
contamination at the Base Gas Station portion of AOC 1. Monitoring well BGSMWO3 is located
within the AOC 1 boundaries. The benzene concentration detected in this well was 1,000 ug/L
in October 1997 and 1,400 ug/L in January 1998. All other sampled contaminants were detected
at low levels in this well (all below practical quantitation limits (PQLs) in January 1998).
Monitoring wells BGSMWO05 and BSGMWO06 are located downgradient of the Base Gas Station.
These wells contained very low concentrations of the BTEX compounds in October 1997 and no
sampled compounds were detected above the method detection limits (MDLS) in January 1998 in
either well.

Monitoring wells BSS-B, MW-10, and SAV-2 are being monitored to evaluate contamination at
the Base Service Station portion of AOC 1. Monitoring well BSS-B is located cross-gradient of
the site, while monitoring wells MW-10 and SAV-2 are located downgradient of the site. Benzene
was not detected in monitoring well BSS-B during either sampling event, although it was detected
in monitoring wells MW-10 and SAV-2 at concentrations ranging from 2,300 ug/L to 4,900 ug/L.
Ethylbenzene was found in all three wells at concentrations ranging from 1,500 ug/L to 5,200
ug/L.

The Corrective Action Plan also requires the presentation of results from the measurement of pH,
temperature, conductivity, dissolved oxygen, and turbidity during sampling. The results are
presented in Table C.2.

U.S. Air Force Center for Environmental Excellence
C-3 HydroGeoLagic, Inc. 7/14/98
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Table C.1
Analytical Results for Sampling by Method SW8020A
at AOC 1 (Base Gas Station/Base Service Station)

“Well - , -
BGSMWO03 Benzene
Ethylbenzene 25 38 F _
Methyl tert-butyl ether 8.6 ND
Toluene 10 F 26 F
Xylenes (total) 51 75 F -
BGSMWOS5 Toluene 0.52 F ND
Xylenes (total) 1 F ND -
BGSMW06 Benzene 0.65 F ND
Ethylbenzene 1.1 F ND —_
Toluene 2.1 ND
Xylenes (total) 33 ND -
BSS-B Ethylbenzene 1,800 1,700
Toluene 9,100 7,600
—
Xylenes (total) 9,400 12,000
MW-10 Benzene 2,600 4,900
Ethylbenzene 4,900 5,200 -
Methyl tert-butyl ether 380 400 F
Toluene 7,300 7,300 -—
Xylenes (total) 13,000 14,000
SAV-2? Benzene 3,000 2,300 _
1,4-Dichlorobenzene ND 18 F
Ethylbenzene 1,700 1,500
Methyl tert-butyl ether 300 310 -
Toluene 160 140 J
Xylenes (total) 2,900 2,900 -

!Concentrations are reported in micrograms per liter (ug/L).

2'T'h_e "F" qualifier indicates that the analyte was postively identified, but that the associated numerical value is below
the practical quantitation limit (PQL). The "J" qualifier indicates that the analyte was positively identified, but the

quantification is an estimation.
“This well was mislabelled as monitoring well MW-1 during the October 1997 and Janaury 1998 sampling events.

U.S. Air Force Center for Environmental Excellence

HydroGeoLogic, Inc. 7/12/98
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Table C.2 .
Field Parameters Measured in Sampled We
at AOC 1 (Base Gas Station/Base Service Station)

Parameters Measured October 1997 : -
BGSMWO03 6.50 25.4 0.92 0.75 0
BGSMWO05 6.91 26.4 0.99 0.08 0
BGSMWO06 6.46 27.5 0.92 0.62 0
BSS-B 6.75 26.8 1.07 6.83 38
MW-10 6.44 23.9 1.11 0.62 0
SAV-2° 6.78 25.2 1.03 0.42 8
Parameters Measured January 1998

BGSMWO03 6.61 23.3 0.91 0’ 5
BGSMWO05 7.08 23.1 0.71 0.68 0
BGSMWO06 6.53 23.9 1.16 0’ 1
BSS-B 6.50 22.2 1.12 0.69 66
MW-10 6.69 20.9 1.15 0.35 0
SAV-2 6.55 21.7 0.95 0’ 8

"Temperature was measured in degrees Celsius (°C).

2Conductivity was measured in milliSiemens per centimeter (mS/cm).

3Dissolved oxygen was measured in milligrams per liter (mg/L).

*Turbidity was measured in nephelometric turbidity units (NTUs).

Values are assumed to be zero due to negative values recorded in the field.

*This well was mislabelled as monitoring well MW-1 during the October 1997 and Janaury 1998 sampling events.

U.S. Air Force Center for Environmental Excellence
C-5 HydroGeoLogic. Inc. /12198
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APPENDIX D

» RESULTS OF LONG-TERM MONITORING AT SWMUS 64, 67, AND 68

\N_/ AND AOC 7 (SD13/ST14 AREA)

- JANUARY 1998

D.1 INTRODUCTION

- As part of the remedial action for solid waste management units (SWMUs) 64, 67, and 68 and area
of concern (AOC) 7 (Sites ST14 and SD13), a total of 22 wells will be used to monitor the nature
and extent of dissolved contaminants at these sites (Parsons, 1997). The purpose of these
monitoring events is to confirm that source soils are not causing increases in groundwater
concentrations and that no unanticipated downgradient migration is occurring. The remedial
action calls for quarterly sampling until the appropriate target concentrations are obtained, and

then, an additional two years of verification sampling to ensure plume stability and ongoing
_ compliance (Parsons, 1997). Table D.1 lists all wells designated for sampling as part of this
— remedial action. The locations of all wells are shown on Figure D. 1.
Table D.1
- Wells Designated for Sampling in Remedial Action Plan (RAP)
for SWMUs 64, 67, 68 and AOC 7 (Sites ST14 and SD13)
7 _Typeof Well Site' L. Well Name =~ = =
Upgradient Wells (3 wells) ST14-14, ST14-24, ST14-26
Plume Wells (16 wells) SWMU 68 (10 wells) | ST14-03, ST14-W16, ST14-W18, 17TM,
[Site ST14] ST14-02, ST14-29, ST14-W21, ST14-
- 04, ST14-28, WHGLTAO008
SWMU 64, 67 and SD13-01, SD13-02, ST14-W31,
- AOC7 (6 wells) | SD13-04, SD13-06, WHGLTAO006
[Site SD13] "
- Down_gradient Wells - POC Wells (3 wells) SD13-07, WHGLTAO005, WHGLTAO007
, D.2 SAMPLING METHODS
A visual inspection of each monitoring well was conducted to determine the well’s condition and
integrity (e.g., pad condition, lock integrity, etc.). Following the visual inspection of each well,
et an organic vapor meter (OVM) was used to measure the levels of organic vapors in the
background area, breathing zone, and at the top of each well casing immediately after the well cap
_ had been removed. An electronic oil-water interface device was used to determine the presence
and depth of any non-aqueous phase liquids (NAPL), depth to water, and total well depth. The
: water level measurements and total depths were taken several days prior to purging and sampling
- the wells in order to minimize water column disturbance.

U.S. Air Force Center for Environmental Excellence
D-1 HydroGeoLogic, Inc. 7/14/98
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The monitoring wells were sampled using a low-flow purge technique. A detailed sampling
protocol is included in Appendix B of the GSAP (HydroGeoLogic, 1997b). The wells were
purged with 2-inch stainless steel Grundfos Redi-Flo submersible pumps. Pumping rates were
kept between 0.1 to 2.0 liter/minute to minimize turbidity, oxygenation, mixing of chemically
distinct zones, and potential loss of volatile organic compounds (VOCs).

During purging, water quality stabilization criteria (pH, temperature, oxidation-reduction potential
[Eh], turbidity, dissolved oxygen [DO], and electrical conductance [EC]) were continuously
monitored. If the sampled well was not experiencing significant drawdown while purging (i.e.,
the water column did not drop more than 2 feet, or 10 percent of the screened interval length), the
criteria for sample collection was the stabilization of water quality parameters as follows:

Temperature +/-0.1°C

pH +/-0.1 units

EC +/-5% full scale range

DO +/-0.10 mg/L or 10% of value (whichever is greater)
Eh +/-10%

Turbidity +/-1% and less than 10 NTUs

A well was sampled when the water quality stabilization criteria were met, and the well did not
experience a significant drawdown while purged (i.e., >2 ft or 10% of the screen length interval).

If these parameters did not stabilize, the sample was collected after three to five equivalent well
volumes had been removed. If the sampled well was exhibiting excessive drawdown while being
purged at the lowest possible flow rate for that well, the well was purged dry and the sample
collected when a sufficient volume of water had accumulated in the well.

D.3 CONTAMINANT EVALUATION

To facilitate discussion of contamination at NAS Fort Worth JRB, levels of contamination
determined from analytical sampling were compared to several threshold values. The results of
metals analyses were compared to established background concentrations (Jacobs, 1997), and the
results of the organic analyses were compared to practical quantitation limits (PQLs). In addition,
both metals and organics were compared to the Texas Natural Resources Conservation
Commission (TNRCC) Risk Reduction Standard 2 (RRS 2) values. Comparison of contaminant
concentrations to their respective RRS 2 value provides a basis for risk assessment.
Concentrations that exceed their RRS 2 values indicate areas where continued monitoring and
remedial action is necessary.

D.3.1 Background Concentrations

Background concentrations were determined for 24 inorganic constituents at NAS Fort Worth JRB
(Jacobs, 1997). All metals sampled for at NAS Fort Worth JRB were included in this study, with
the exception of tin, which is only sampled for as part of RCRA Appendix IX. A single
groundwater sample was collected from each of twelve background wells in December 1996 using
a low-stress technique to approximate filtered samples. The groundwater monitoring wells

U.S. Air Force Center for Environmental Excellence
D-3 HydroGeoLogic. Inc. 7/14/58
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sampled, both newly installed and existing, were located up- and cross-gradient from wells that
were known to contain volatile and semivolatile compounds.

The Tolerance Interval (TT) method suggested by the U.S. Environmental Protection Agency
(EPA, 1989, 1992) was used to estimate background concentrations for the 24 inorganic
constituents for comparison to compliance wells. TIs are useful for groundwater data analysis
because it is important to ensure that, at most, a small fraction of the compliance wells sampled
exceed a specific concentration level (EPA, 1992). Two coefficients are associated with any
tolerance interval; one is the proportion of the population that the interval is supposed to contain,
called the coverage. The second is the degree of confidence with which the interval reaches the
specified coverage, known as the tolerance coefficient. The UTL, o5 is the upper tolerance limit
(UTL) of a TI with a coverage of 95 percent and a tolerance coefficient of 95 percent. The
UTLg 45 was determined by Jacobs (1997) as the background concentration for comparison to
contaminant concentrations. Background values for those metals found are provided in Table D.2.

D.3.2 Practical Quantitation Limits (PQLs)

A PQL is the lowest analytical result level that can reasonably be achieved within specified limits
of precision and accuracy during routine laboratory conditions. 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 that the analyte concentration is greater
than zero. Sample concentrations falling in between the MDL and PQL are assigned an “F” qualifier
indicating the variability of the result (HydroGeoLogic, 1997). Since a background concentration
for organic compounds is not appropriate, the PQL is used as a comparison to determine those
compounds which can be detected within established limits of precision and accuracy.

D.3.3 Risk Reduction Standard 2 (RRS 2)

RRS 2 values are the chemical-specific clean-up levels for remediation of groundwater that has
been contaminated by a release(s) from a SWMU/AOC. These values are established from
health-based standards and criteria (Texas and/or Federal) pursuant to the TNRCC Regulations,
30 TAC 335.551-335.569. If the PQL and/or background concentration for a given chemical is
greater than the RRS 2 level, the greater of the PQL or background value 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. Formulae to develop MSCs, based on exposure factors and
pathways and chemical-specific toxicity, are provided in 30 TAC 335.558 (i.e., Medium Specific
Concentrations for Risk Reduction Standard Number 2). RRS 2 values for metals and VOCs are
provided in Table D.2 and Table D.3, respectively.

D.4 RESULTS OF SAMPLING

Of the 22 monitoring wells selected for sampling in the RAP (Parsons, 1997), 17 were sampled.
Four wells proposed for installation downgradient of SWMUs 64, 67, and 68 and AOC 7
(WHGLTAO005, WHGLTA006, WHGLTAO007, and WHGLTAQ08) were not in place for

U.S. Air Force Center for Environmental Excellence
D-4 HydroGeoLagic, Inc. 7/14/98
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Table D.2
Background and Risk Reduction Standard 2 (RRS 2)
Values for Inorganic Constituents

= (mg/L
0.0049
0.587 2 TNRCC
0.0003 0.004 TNRCC
0.0005 0.005 TNRCC
226.3 - Essential Nutrient®
0.006 0.1 TNRCC
0.0089 6.1 Derived
0.2239 0.3 Derived
0.0016 0.015 TNRCC
Magnesium 37.8 - Essential Nutrient®
Manganese 0.175 24 Derived
Molybdenum 0.0144 0.51 Derived
Nickel 0.0204 0.1 TNRCC
Selenium 0.0077 0.05 TNRCC
Sodium 167.2 - Essential Nutrient®
in - . 61 Derived
allium 0.0632 0.082 Derived
anadium 0.0123 0.71 Derived

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.

%Essential Nutrient - no risk values available.

U.S. Air Force Center for Environmental Excellence
D-5 HydroGeoLogic, Inc. 71298
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Table D.3
Risk Reduction Standard 2 (RRS 2) Values
for Volatile Organic Compounds (VOCs)

1,2,3-Trichlorobenzene
-Methylnaphthalene 4,100 Derived
nzene 5 TNRCC
Chlorobenzene 100 TNRCC
is-1,2-Dichloroethene 70 TNRCC LI
Dibenzofuran 410 Derived
Naphthalene 1,460 TNRCC
ert-Butylbenzene 1,020 Derived
richloroethene 5 TNRCC
inyl chloride 2 TNRCC
Notes:

'Source of all values was Texas Natural Resource Conservation Commission (T NRCC) Risk Reduction Standards 2
(30 TAC 335). Those noted as "Derived” were derived based on procedures presented in the regulations.

U.S. Air Force Center for Environmental Excellence
D-6 HydroGeoLogic, Inc. 7/12/98
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sampling; these wells should be in place for the April 1998 basewide quarterly sampling event.
Monitoring well SD13-07 contained free product; therefore, it was not sampled. The samples
collected from each well during the January 1998 sampling event are summarized in Table D.4.

D.4.1 Volatile Organic Compounds (VOCs)

All 17 monitoring wells sampled were analyzed for the presence of VOCs. Nine of the wells were
sampled using EPA Method SW8020A for aromatic VOCs (BTEX compounds) and the remaining
eight wells were sampled using EPA Method SW8260A. The VOCs detected above MDLs using
these two methods are presented in Table D.5 and Table D.6. Locations of the wells are provided
in Figure D.1.

Of nine monitoring wells sampled using EPA Method SW8020A, two monitoring wells, ST14-02
and ST14-W16, contained benzene at concentrations above the MDL (57 and 9.4 ug/L,
respectively); these concentrations were also above the RRS 2 for benzene (5 ug/L). The only
other compound detected in this area was chlorobenzene; it was detected in monitoring wells
ST14-04 and ST14-29 at concentrations of 9.3F ug/L and 8.5 ug/L, respectively. These
concentrations are both well below the 100 ug/L RRS 2 value for this compound.

Of the eight monitoring wells sampled for VOCs using EPA Method SW8260A, the only
compound found above PQL was vinyl chloride in monitoring well ST14-24, at a concentration
of 1.7 ug/L. The RRS 2 value for vinyl chloride is 2 ug/L. Monitoring well ST14-24 was
designated as an upgradient well for the East Area SWMUs, but is also located downgradient of
the TCE plume in the Flightline and Landfill Areas. Vinyl chloride is a potential breakdown
product of chlorinated solvent degradation. Other contaminants, including trichloroethene, cis-
1,2-dichloroethene, tert-butylbenzene, naphthalene, and 1,2,3-trichlorobenzene, were all found
in at least one of the upgradient wells (ST14-14, ST14-24, and ST14-26); however, all detections
were below PQLs.

D.4.2 Metals

Eleven monitoring wells were sampled for metals during the January 1998 sampling event. The
metals detected above MDLs during this sampling event are presented in Table D.7. Locations
of the wells are provided in Figure D.1.

Monitoring wells ST14-14, ST14-24, and ST14-26, which were all sampled for metals, are
designated as upgradient wells. The sample taken from monitoring well ST14-24 did not contain
any metals above background values. Monitoring wells ST14-14 and ST14-26 both contained
iron at concentrations above both the background and RRS 2 values. No other metals sampled in
these upgradient wells were above RRS 2 values. Monitoring well ST14-14 contained manganese
at a concentration of 0.19J mg/L, just slightly above the background values of 0.175 mg/L.
Monitoring well ST 14-26 contained vanadium at a concentration of 0.023F mg/L, which is above
background value of 0.0123 mg/L.

The remaining eight wells sampled for metals are all designated as plume wells. Six of the eight
plume wells contained arsenic above background values, with concentrations ranging from 0.012F

U.S. Air Force Center for Environmental Excellence
D-7 HydroGeoLogic, Inc. /14,98
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Analytical Sampling - January 1998

Table D.4

- Chemical Parametershu

Attenuation

IST14-24

i#ST14-26

IPlume Wells (ST14)

17M

ST14-02

>

ST14-03

ST14-04

ST14-28

ST14-29

ST14-W16

ST14-W18

ST14-W21

el el bl B B B B B B

|

b Bl B Bt Bl Bl Bl Bl B

'WHGLTAO08'

Plume Wells (SD13)

SD13-01

ISD13-02

SD13-04

SD13-06

IST14-W31

alialtallalte

ol Bl bl Bl ko

'WHGLTA007°

[Point of Compliance Wells

SD13-07*

'WHGLTA005®

'WHGLTAO006’

'Samples from all wells will also be tested for the following standard field parameters: temperature, pH, electrical conductance
(EC), dissolved oxygen (DO), oxidation-reduction potential (Eh), and turbidity.
INatural attentuation parameters to be sampled are common anions (chloride, nitrate, sulfate), total organic carbon (TOC},

Fe(II), alkalinity, and methane.

*These wells were not installed in time for January 1998 sampling. They should be in place for the April 1998 sampling event.
“This well contained free product and was not sampled during the Janaury 1998 event.

Notes:

VOCs = volatile organic compounds

BTEX = benzene, toluene, ethylbenzene, and total xylenes

U.S. Air Force Center for Environmental Excellence
D-8
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Table D.5
Detections of Aromatic Volatile Organic Compounds (VOCs)
In Wells Sampled Using Method SW8020

Chilorobenzene
I ST14-28 (none) - - -
ST14-29 Chlorobenzene 8.5 5.0 ug/L
ST14-W16 Benzene 9.4 4 ug/L
ST14-W18 (none) -- -- — ﬂ
[LT14-W21 (none) -- - —

'The "F" qualifier indicates that the analyte was postively identified, but that the associated numerical
value is below the practical quantitation limit (PQL).

*Concentrations are reported in micrograms per liter (ug/L).

Notes:

PQL = practical quantitation limit

U.S. Air Force Center for Environmental Excellence
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Table D.6
Detections of Volatile Organic Compounds (VOCs)
In Wells Sampled Using Method SW8260

—

| Resute: Fouatifiers [

1" (none) -- - -~
SD13-01 (none) - -- -
SD13-02 (none) -- - -
SD13-04 (none) - - - ]
SD13-06 (none) -- - --
ST14-14 cis-1,2-Dichloroethene 0.12 F 1.2 ug/L
tert-Butylbenzene 0.76 F 1.4 ug/L
Trichloroethene 0.35 F 1.0 ug/L
ST14-24 cis-1,2-Dichloroethene 0.32 F 1.2 ug/L
LW Trichloroethene 0.4 F 1 ug/L
Vinyl chloride 1.7 1.1 ug/L
4ST14-26 1,2,3-Trichlorobenzene 0.2 F 2.0 ug/L
cis-1,2-Dichloroethene 0.17 F 1.2 ug/L
Naphthalene 0.6 F 2.0 ug/L
Trichloroethene 0.27 F 1 ug/L

!LST 14-W31 (none) - - -

"The "F" qualifier indicates that the analyte was postively identified, but that the associated numerical value is
below the practical quantitation limit (PQL).
*Concentrations are reported in micrograms per liter (ug/L).

Notes:
PQL = practical quantitation limit

U.S. Air Force Center for Environmental Excellence
D-10 HydroGeoLogic, nc. /1298



432 332

HydroGeoLogic, Inc.—Final January 1998 Quarterly Report—NAS Fort Worth JRB, Texas

Table D.7
Detections of Metals in Wells Sampled

W Analyte = [ethod ile2 5 {Qualifier! = POES:|.
SD13-01 Arsenic SWe6020 F
Barium SWe6020
Cobalt SW6020 F
Lead SWe6020 F
Manganese SW6020
I Molybdenum SW6020 F
Nickel SW6020 F
Selenium SW6020 F
Thallium SW6020 . F
Tin SW6010A 0.11
SD13-02 Arsenic SW6020 0.026 F .
Barium SW6020 0.17 0.02
Cobalt SW6020 0.00048 F 0.07
Lead SW6020 0.00044 F 0.5
Manganese SWe6020 0.26 0.02
Molybdenum SW6020 0.005 F 0.08
Nickel SW6020 0.0055 F 0.15
Selenium SW6020 0.0045 F 0.8
Thallium SWo6020 0.000025 F 0.4
Tin SW6010A 0.097 F 0.1
Zinc SW6020 0.013 F 0.02
SD13-04 Arsenic SW6020 0.069 F 0.6
Barium SW6020 0.19 0.02
Cobalt SW6020 0.0036 F 0.07
Lead SW6020 0.0018 F 0.5
Molybdenum SW6020 0.004 F 0.08
Selenium SW6020 0.0045 F 0.8
Thallium SwW6020 0.000042 F 0.4
( Tin SW6010A 0.091 F 0.1
Vanadium SW6020 0.00029 F 0.08
ST14-02 Antimony SW6020 0.00065 F 0.4
Arsenic SW6020 0.012 F 0.6
Barium SW6020 0.11 0.02
Calcium SwWe010 138 1
Chromium SW6020 0.00038 F 0.07
Cobalt SW6020 0.00038 F 0.07
Iron SWe6010 13.8 0.07
Magnesium SW6010 6.8 1
Manganese SwW6020 0.23 J 0.02
Molybdenum SW6020 0.0019 F 0.08
Sodium Sw6010 21.4 1
Thallium SWe6020 0.000068 F 0.4
Vanadium SW6020 0.00038 F 0,08

U.S. Air Force Center for Environmental Excellence
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Table D.7
Detections of Metals in Wells Sampled (continued)
aWellst.- [ sAnalyte [ Qualifier |~ PQL2 | Units &)
ST14-14 Arsenic F 0.60 mg/L
Barium SW6020 0.042 0.020 | mg/L
Calcium SW6010 93.5 1.0 | mg/L
Iron SW6010 1.6 0.070 | mg/L
Magnesium SW6010 53 1.0 mg/L
Manganese SW6020 0.19 J 0.020 | mg/L
Molybdenum SW6020 0.0025 F 0.080 | mg/L
Selenium SW6020 0.0032 F 0.80 | mg/L ||
Sodium SW6010 29.2 1.0 mg/L
Thallium SW6020 0.000077 F 0.40 mg/L
ST14-24 Arsenic SW6020 0.001 F 0.6 mg/L
Barium SW6020 0.21 0.02 mg/L
Calcium SW6010 109 1 mg/L
Chromium SW6020 0.00023 F 0.07 mg/L
Cobalt SW6020 0.00028 F 0.07 mg/L
Magnesium SW6010 9.1 1 mg/L
Manganese SW6020 0.038 J 0.02 mg/L
Sodium SW6010 211 J 1 mg/L
Thallium Swe6020 0.00011 F 0.4 mg/L
Vanadium SW6020 0.0012 F 0.08 mg/L
ST14-26 Arsenic SwW6020 0.0048 F 0.60 mg/L
Barium SW6020 0.13 0.020 | mg/L
Beryllium SW6020 0.00023 F 0.0030 | mg/L
Cadmium SW6020 0.000085 F 0.040 | mg/L
Calcium SW6010 171 1.0 mg/L
Lead SW6020 0.0063 F 0.50 mg/L
fl Magnesium SwWe6010 8 1.0 mg/L
Manganese SWe6020 0.097 J 0.02¢ | mg/L
Molybdenum SW6020 0.00097 F 0.080 | mg/L
Selenium SW6020 0.0049 F 0.80 mg/L
Thallium SW6020 0.000095 F 0.40 mg/L
Vanadium SW5020 0.023 F 0.080 | mg/L |l
ST14-W18 Arsenic SW6020 0.025 F 0.60 [ mg/L
Barium SW6020 0.13 0.020 | mg/L
Beryllium SW6020 0.000068 F 0.0030 | mg/L
( Calcium SW6010 122 1.0 | mg/L
Cobalt SW6020 0.0025 F 0.070 | mg/L
Iron SwW6010 8.7 0.070 mg/L
Lead SW6020 0.02 F 0.50 mg/L
Magnesium SW6010 5.1 1.0 mg/L
Manganese SwW6020 0.16 J 0.020 | mg/L
Molybdenum Sw6020 0.0021 F 0.080 | mg/L
Nickel SW6020 0.01 F 0.15 mg/L
Selenium SW6020 0.015 F 0.80 mg/L
Sodium SW6010 6.8 J 1.0 mg/L
|| Thallium SW6020 0.000071 F 0.40 mg/L
Vanadium SW6020 0.00098 F 0.080 | mg/L |

U.S. Air Force Center for Environmental Excellence
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Table D.7
Detections of Metals in Wells Sampled (continued)

i = An) & Result s 2 PQL | Units]|

ST14-W21 Arsenic 0.054 F 0.60 mg/L
Barium 0.15 0.020 { mg/L
Calcium SW6010 191 1.0 mg/L
Cobalt SW6020 0.0015 F 0.070 | mg/L
Iron SW6010 14 0.070 | mg/L
Magnesium SW6010 6.2 1.0 mg/L
Manganese SW6020 0.42 J 0.020 } mg/L
Molybdenum SW6020 0.0016 F 0.080 | mg/L
Nickel Sw6020 0.069 F 0.15 mg/L
Selenium SW6020 0.0031 F 0.80 mg/L
Sodium SW6010 14.5 J 1.0 mg/L
Thallium SW6020 0.000032 F 0.40 mg/L
Vanadium SW6020 0.00043 F 0.080 | mg/L

ST14-W31 Arsenic SW6020 0.0012 F 0.6 mg/L
Barium SW6020 0.15 0.02 mg/L
Cobalt SW6020 0.00056 F 0.07 mg/L
Lead Sw6020 0.00044 F 0.5 mg/L
Molybdenum SW6020 0.00086 F 0.08 mg/L
Selenium SW6020 0.0052 F 0.8 mg/L
Thallium SW6020 0.00005 F 0.4 mg/L
Tin SW6010A 0.076 F 0.1 mg/L
Vanadium SW6020 0.00052 F 0.08 mg/L

"The "F" qualifier indicates that the analyte was postively identified, but that the
associated numerical value is below the practical quantitation limit (PQL). The "J"
qualifier indicates that the analyte was positively identified, but quantification is an
estimation

Concentrations are reported in milligrams per liter (mg/L).

Notes:
PQL = practical quantitation limit

U.S. Air Force Center for Environmental Excellence
D-13 HydroGeoLogic. Inc. W1L98



432 335

HydroGeoLogic, Inc.—Final January 1998 Quarterly Report—NAS Fort Worth JRB, Texas

mg/L to 0.069F mg/L. Arsenic concentrations exceeded the RRS 2 value of 0.05 mg/L in three
wells: SD13-02, SD13-04, and ST14-W21. Three of the eight wells, ST14-02, ST14-W18, and
ST14-W21, contained iron at concentrations above both the background and RRS 2 values,
ranging from 8.7 mg/L to 14 mg/L. Three of the eight wells, SD13-02, ST14-02, and ST14-W21,
contained manganese above background values, but none of these detections were above the RRS
2 value of 2.4 mg/L. Lead was detected in monitoring well ST14-W18 at a concentration 0.02F
mg/L, above the RRS 2 value of 0.015 mg/L.. Lead was also detected in monitoring well SD13-04
at a concentration of 0.0018F mg/L, slightly above background value of 0.0016 mg/L. Other
metals found in the East area plume wells include selenium in monitoring well ST14-W18 and
nickel in monitoring well ST14-W21, Both of these detections were below background values.
Samples from two of the plume wells, SD13-06 and ST14-W31, did not contain any metals above
background values.

D.4.3 Other Analyses

Five wells were sampled for all RCRA Appendix IX compounds. In addition to the VOC and
metals analyses described in the preceeding sections, monitoring wells SD13-01, SD13-02, SD13-
04, SD13-06, and ST14-W31 were sampled for semivolatile organic compounds (SW8270B),
organochlorine pesticides and polychlorinated biphenyls (SW8080A), organophosphorus pesticides
(SW8140), chlorinated herbicides (SW8150), dioxins and furans (SW8280), sulfide (E376.2), and
cyanide (SW9012). Table D.8 summarizes all detections above MDLs for these analyses. The
only contaminant found above its PQL was 2-methylnapthalene. This compound was found in
monitoring well SD13-04 at a concentration of 54 ug/L.. The RRS 2 value for 2-methylnapthalene
is 4,100 ug/L.

D.4.4 Field and Natural Attenuation Parameters

As part of the requirements for the RAP, field and natural attenuation parameters were collected at
all sampled wells. The parameters and results are provided in Table D.9.

D.4.5 Corrective Action

There are several QC problems with the analytical data as reported by the laboratory for which
the corrective actions specified in the Basewide QAPP (HydroGeoLogic, 1997a) were not
performed. There are also cases where the analytical data quality is affected by failure of the
laboratory to adhere to the requirements of the Basewide QAPP (HydroGeoLogic, 1997a). As a
consequence of these procedural deficiencies in the laboratory quality control procedures, those
monitoring wells which were sampled for Appendix IX analytes in the January 1998 sampling
event will be resampled for herbicides, organochlorine pesticides/PCBs, organophosphorus
pesticides, and those VOCs listed in Table 7.2.13-1 of the Basewide QAPP (HydroGeoLogic,
1997a) during the April 1998 sampling event. The laboratory will perform the reanalyses for
these parameters at its own expense (with the exception of those VOC analyses which would have
been required for April 1998 samples regardless of previous results). The proposed sampling
protocol for the April 1998 sampling event is provided in Table 6. 10.

U.S. Air Force Center for Environmental Excellence
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Table D.8
Detections of Appendix IX Constituents, Excluding Metals and

Volati'e Organic Compounds (VOCs), in Wells Sampled

\nalytei== |- Meihod : | {Result:|Qualifier} |4 PQE: # | Units®
2-Methylnaphthalene [SW8270B | 5.2 F 9.6 ug/L
Dibenzofuran SW8270B 1.7 F 0.6 ug/L
Sulfide, Total E376.2 0.022 F 0.05 | mg/L
2-Methylnaphthalene [SW8270B 8.1 F 0.6 ug/L
Cyanide SW9012 0.001 F 0.01 mg/L

SD13-04  [Sulfide, Total E376.2 0.028 F 0.05 | mg/L
2-Methylnaphthalene |SW8270B 54 9.7 ug/L
Dibenzofuran SW8270B 3.6 F 9.7 ug/L
Cyanide SW9012 0.001 F 0.01 | mg/L

SD13-06  [Cyanide SW9012 0.001 F 0.01 | mg/L

IST14-W31 |Cyanide SW9012 0.0015 F 0.01 | mg/L

'The "F" qualifier indicates that the analyte was postively identified, but that the associated numerical

value is below the practical quantitation limit (PQL).
*Concentrations are reported in micrograms per liter (ug/L) or milligrams per liter (mg/L).

Notes:

PQL = practical quantitation limit

U.S. Air Force Center for Environmental Excellence
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Table D.10
Proposed Analytical Sampling - Ap{illlQ%
___ __t

[ST14-24
ST14-26
lume Wells (ST14)
17M
ST14-02
ST14-03
ST14-04
| ST14-28
ST14-29
IsT14-W16
{ST14-W18
ST14-W21
HGLTA008
lume Wells (SD13)
SD13-01
llSD13-02
{SD13-04
SD13-06
ST14-W31
HGLTA007
oint of Compliance Wells
lisD13-07

GLTAOGS
I_IxII:GLTAO(K
'Samples from all wells will also be tested for the following standard field parameters: temperature, pH, electrical conductance (EC),
dissolved oxygen (DQ), oxidation-reduction potential (Eh), and turbidity.
Herbicides, organophosporus pesticides, and organochlorine pesticides/PCBs are being resampled in all wells sampled for Appendix
IX constituents in January 1998, due to laboratory quality control problems.

3Natural attentuation parameters to be sampled are common anions (chloride, nitrate, sulfate), total organic carbon (TOC), Fe(Il),
alkalinity, and methane.

b Eal B

Pl Ea ] Bl B el Ead Ead Bl Ko

| |
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Notes:
VOCs = volatile organic compounds
BTEX = benzene, toluene, ethylbenzene, and total xylenes

U.S. Air Force Center for Environmental Excellence
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