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1.0 Description of Installation.

Carswell AFB is located on 2,751 acres of land in Tarrant County, Texas, 6
miles west of the center of Fort Worth and lies between the communities of White
Settlement and River Oaks. Carswell AFB lies within a bend of the West Fork of
the Trinity River which flows along the northern and eastern boundaries of the
base. The river is dammed to form Lake Worth, a drinking water supply and
recreation reservoir bordering Carswell AFB to the north. To the west, Carswell
AFB is neighbored by Air Force Plant 4, an Air Force-owned, General Dynamics
Corporation-operated, aircraft production plant that shares the runway and
several facilities with Carswell AFB. To the south Carswell AFB is bordered by
urban areas. Off-base facilities include the Intermediate Landing System (ILS)
Marker Beacon west of Carswell AFB and the Weapons Storage Area (WSA), 4
miles west of Carswell AFB.

Carswell AFB is the home of the Strategic Air Command’s (SAC) 7th
Bombardment Wing. As such, the mission of Carswell AFB is to maintain the
capability of strategic warfare and air refueling operations. Assigned weapon
systems include the Boeing B-52 "H" model bomber and the KC-135A tanker.

As host unit, the 7th Bombardment Wing oversees aircraft operations and
maintenance agencies. In addition to maintaining bombers, tankers, and combat
crews capable of strategic warfare, Carswell AFB also houses an extensive air
training effort which includes the air training requirements of three tactical
squadrons. The 7th Combat Support Group and the USAF Regional Hospital
support the combat mission of the Wing. The total work force at Carswell AFB
(as of 1984) was approximately 5,100 military and 1,000 civilian personnel.

2.0 Environmental Setting




The following discussion of the Carswell AFB environmental setting is
derived primarily from the Installation Restoration Program Phase I Records
Search Report (CH2M Hill, 1984). Information from that report is supplemented
by information from the literature and from the general findings of studies
conducted by the Radian Corporation. The following sections describe the
environmental setting of Carswell AFB. Basic features and history of the site

investigated in this work plan are also discussed below.

2.1 Geophysical Setting

Carswell AFB is located in northeastern Texas in Tarrant County, six miles
west of downtown Fort Worth (Figure 1). The base is bordered by Lake Worth to
the north, the West Fork of the Trinity River and the community of Westworth to
the east and southeast, the community of White Settlement to the south and
southwest and Air Force (AF) Plant 4 to the west. The location of Carswell AFB
is shown in Figure 2.

The base lies within an area of primarily residential, recreational, and
industrial/commercial land use. The principal industrial use of the area is Air
Force Plant 4, an aircraft production plant that borders Carswell AFB to the west
and shares the runway with the base. Recreational land use includes the

Y.M.C.A’s Camp Carter, and various parks on the shores of Lake Worth.

2.1.1 Physiography

The majority of Carswell AFB is located within the Grand Prairie section of
the Central Lowlands Physiographic Province. This area is characterized by broad
terrace surfaces sloping gently eastward, interrupted by westward-facing
escarpments. The land is typically grass covered and treeless, except for isolated

stands of upland timber. The northwestern part of Carswell AFB is within the
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Western Cross Timbers Physiographic Province that is characterized by rolling
topography and a heavy growth of post and black-jack oaks.

2.1.2 Topography

The topography of the base is fairly flat except for areas near Farmer’s
Branch and the Trinity River. Land surface slopes gently northeast toward lake
Worth and east toward the West Fork of the Trinity River. Elevations on base
range from a high of approximately 690 feet above mean sea level (msl) at the
southwest corner of the base to a low of approximately 550 feet msl at the east
side of the base. The elevation of Lake Worth usually approximates the elevation
of the dam spillway, 594 feet msl.

The principal drainage for Carswell AFB is the West Fork of the Trinity
River. Farmers Branch drains the southern portion of the base, but in turn
discharges into the Trinity. A small portion of the north end of the base drains
into Lake Worth.

2.3.2 Geology

Surficial Soils - The U.S.D.A. Soil Conservation Service has identified four

soil associations at Carswell AFB. The soils are described in Table 1, and their

occurrences on base are shown on Figure 3. The surficial soils of the installation
area are primarily nearly level to gently sloping clayey soils of the Sanger-Purves-
Slidell and Aledo-Bolar-Sanger Associations. In addition to the above, the clayey
soil of the Frio-Trinity Association and the loamy soil of the Bastsil-Silawa
Association occur on the floodplain and stream terraces of the West Fork of the
Trinity River.

Lithology - A geologic section showing the rock formations beneath Carswell

3



TABLE 1. SOIL ASSOCIATIONS FOR CARSWELL AFB, TX
Thickness Permeability
Association Description (inches) (em/sec)
Sanger-Purves-Slidell: Clay loam 8-80 %.2 x 197° to
Clayey soils of nearly Clay over 3x10
level to gently sloping bedrock
uplands. Silty clay
Aledo-Bolar-Sanger: Clay loam over 8-70 <4.2 x 12-5 to
Loamy and clayey soils bedrock 9z 10
of gently sloping to Clay loam

moderately steep up-
lands.,

Prio-Trinity:
Clayey soil on nearly
level flood plains.

Bastsil-Silawa:

Loamy soils on nearly
level to sloping stream
terraces.

Silty clay loam 25=75
Clay

Sandy clay loam 40-80

“%.2x 197 to
3x10

9 x 10°%

to
3x 10>

SOURCE: U.S. Department of Agriculture, 1981, Soil Survey of Tarrant County:
Soil Conservation Service, 218 pp.
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AFB is presented in Figure 5. Descriptions and properties of units pertinent to
this study are summarized in Table 2. From youngest to oldest, the geologic units
of interest to Carswell AFB are as follows: (1) Quaternary Alluvium, (2)
Cretaceous Goodland Limestone, (3) Cretaceous Walnut Formation, (4) Cretaceous
Paluxy Formation, (5) Cretaceous Glen Rose Formation, and (6) Cretaceous Twin
Mountains Formation. The occurrence of these units on base is shown on a

geologic map, Figure 4.

The majority of the base is covered by alluvium deposited by the Trinity
River. The alluvium is composed of gravel, sand, silt, and clay of varying
thicknesses and lateral extents. The Goodland Limestone is exposed on the
southern portion of the base, south of White Settlement road. The Goodland is a
chalky-white, fossiliferous limestone and marl. A small area exposing the Walnut
and Paluxy Formations occurs in the northwestern corner of the base along the
shores of Lake Worth. The Walnut Formation is a shell-agglomerate limestone
with varying amounts of clay and shale. The Paluxy Formation is primarily a
fine- to coarse-grained sand with minor amounts of clay, sandy clay, pyrite, lignite,
and shale. Neither the Glen Rose Limestone, nor the Twin Mountains Formation
are exposed at Carswell AFB.

Structure - Carswell AFB is located on the relatively stable Texas craton,
west of the faults that lie along the Quachita Structural Belt. No major faults or
fracture zones have been mapped near the base. The regional dip of the rocks
beneath Carswell AFB is between 35 and 40 feet per mile in an easterly to
southeasterly direction. The stratigraphic and structural relationships of the
uppermost geologic units at Carswell AFB are illustrated in Figure 5A. The
geologic cross section was taken from a southwest to northeast direction across the

southern portion of the base.

2.3 Hydrogeology
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2.3.1 Surface Water

Carswell AFB is located within the Trinity River Basin just south of Lake
Worth, a man-made reservoir on that river. Part of the base is drained by
Framers Branch which discharges into the West Fork Trinity River just south of
the cantonment area. Farmers Branch begins within the community of White
Settlement and flows eastward. Just south of Air Force Plant 4, Farmers Branch

flows under the runway within two large culverts.

Most of the base surface drainage is intercepted by a series of storm drains
and culverts, directed to oil/water separators and discharged to the West Fork
Trinity River downstream of Lake Worth. A small portion of the north end of the
base drains into Lake Worth.

2.3.2 Groundwater

On the basis of their water-bearing properties, the geologic units at
Carswell AFB may be divided into the following five hydrogeologic units, listed

from most shallow to deepest: (1) an upper perched-water zone occurring in the

alluvial terrace deposits left by the Trinity River; (2) an aquitard or predominantly

dry limestone of the Goodland and Walnut Formations; (3) an aquifer in the
Paluxy sand; (4) an aquitard of relatively impermeable limestone in the Glen Rose
Formation; and (5) a major aquifer in the sandstone of the Twin Mountains

Formation. Each of these units is examined in more detail below.

Upper Zone - Groundwater occurs within the coarse sand and gravels
deposited by the Trinity River, but these deposits are usually limited in areal
extent and isolated by surrounding low-permeability clays and silts. Recharge to
the water-bearing deposits is local, from rainfall and infiltration from stream

channels and drainage ditches. Water flow in the alluvium is basically eastward,

5



toward the West Fork of the Trinity River.

In parts of Tarrant County, generally close to the Trinity River, water in
the alluvium is developed for irrigation and residential use. The community of
River Oaks, immediately east of Carswell AFB, had supply wells that developed
water from the alluvial deposits at a location near the USAF hospital. The wells
were abandoned when Carswell AFB purchased the property for hospital
construction. For the most part, groundwater is not economical to develop from
the alluvium due to the limited distribution of the water and susceptibility to

surface/storm water pollution.

Goodland/Walnut Aquitard - The perched water present in the alluvium is
separated from the aquifers below by the low permeability limestones and shales
of the Goodland Limestone and Walnut Formation. The aquitard is composed of
moist clay and shale layers interbedded with dry limestone beds. Though
primarily dry, drillers in the area report that small amounts of water enter the

borehole while drilling through the Walnut Formation, suggesting that
groundwater may move through the Walnut along bedding planes (Hargis and
Associates, Inc., 1984). The thickness of the Goodland/Walnut aquitard is
approximately 25 feet or greater beneath most of Carswell AFB. However, the top
of the aquitard is an erosional surface and weathering may have reduced the
thickness of the limestone in isolated areas. A soil boring at Air Force Plant 4,
across the runway to the west from Carswell AFB, revealed that the Goodland
Limestone had been completely eroded and only 3 feet of the Walnut Formation
remained (Hargis and Associates, Inc., 1984). It is also reported that the upper
zone and Paluxy Formation are in contact at the eastern boundary of AF Plant 4,
where both the Goodland and Walnut Formations have been removed by erosion
(Hargis and Associates, 1985). In areas of similarly extensive erosion, water in

the upper zone could come in contact with water in the Paluxy aquifer.



Paluxy Aquifer - The Paluxy aquifer is the most shallow aquifer occurring
beneath Carswell AFB. The aquifer’s area extent is shown in Figure 6. In the

base area, water in the Paluxy would naturally occur under confined conditions
beneath the Goodland/Walnut aquitard (except where the aquitard is missing due
to erosion, as discussed above). However, extensive pumping in the Fort Worth
area has lowered the Paluxy potentiometric surface below the top of the formation,
resulting in unconfined conditions beneath the base. The Paluxy Formation is
divided into upper and lower sand members and the aquifer is likewise divided
into upper and lower aquifers. The upper sand is fine-grained and shaley and the

lower sand is coarser; therefore, most wells are completed in the lower section.

Recharge to the Paluxy aquifer occurs where the formation outcrops west of
Carswell AFB. The Paluxy also outcrops north of the base in the bed of Lake
Worth. The lake represents a significant recharge point for the aquifer and
creates a potentiometric high in its vicinity. Regional groundwater flow within the
Paluxy is eastward, in the direction of the regional dip. At Carswell AFB,
groundwater flow is influenced by the Lake Worth potentiometric high and by a
potentiometric low created by the groundwater withdrawals of the community of

White Settlement, resulting in a more southeasterly flow direction.

Transmissivities in the Paluxy aquifer range from 1,263 to 13,808 gallons
per day per foot (gpd/ft) and average 3,700 gpd/ft. The Paluxy Formation
thickness ranges from 140 to 190 feet and averages 160 feet in Tarrant County.
The actual water-bearing thickness in the Carswell AFB area probably
approximates the formation thickness, but the aquifer is separated into two
distinct water-bearing zones. In the vicinity of Carswell AFB, permeabilities
range from 13 to 140 gpd/ft’ (based on an approximate thickness for the aquifer of
100 ft.) Well yields within the Paluxy aquifer range from 10 to 480 gallons per

minute (gpm) and average approximately 100 gpm.
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The Paluxy aquifer is an important source of potable groundwater in the
Fort Worth area. Communities surrounding Carswell AFB, especially White
Settlement, develop municipal water supplies from the Paluxy, as well as from the
deeper Twin Mountains aquifer. As a result of its extensive use as a water
supply, water levels in the Paluxy aquifer have declined significantly over the
years. Water levels in the immediate Carswell AFB vicinity have not decreased as
much as in the Fort Worth area in general because the base does not develop

water from the Paluxy.
Water quality in the Paluxy aquifer is generally good and is satisfactory for
potable use. The range of chemical constituents occurring within Paluxy water is

given in Table 3.

Glen Rose Aquitard - Below the Paluxy Aquifer are the fine-grained

limestone, shale, marl, and sandstone beds of the Glen Rose Formation. The
thickness of the formation varies from 250 to 450 feet. Though the sands in the
Glen Rose Formation yield small supplies to wells in Fort Worth and western
Tarrant County, the relatively impermeable limestone is an aquitard restricting
water movement between the Paluxy aquifer above and the Twin Mountains

aquifer below.

Twin Mountains Aquifer - The Twin Mountains Formation is the oldest

formation used for water supply in the Carswell AFB area. The formation consists
of a vasal conglomerate of chert and quartz, grading upward into coarse-to fine-
grained sand interbedded with shale. The thickness of the formation varies
between 250 and 430 feet.

Recharge to the Twin Mountains aquifer occurs west of Carswell AFB,
where the formation crops out. Water movement is eastward in the downdip

direction. Like water in the Paluxy aquifer, Twin Mountains water occurs under

8



TABLE 3. RANGE OF CONSTITUENTS IN GROUND WATER FROM SELECTED WELLS
IN THE PALUXY FORMATION, TARRANT COUNTY

————————————————————— e ————————————
Constitusnt or Property Concentration
Bicarbonate (HCOJ) 177-689
Boron (B) 0.1-0.6
Calcium (Ca) ) 0-120
Chloride (CL) 5-117
Fluoride (F) 0=4.5
Iron (Fe) 0-9.9
Magnesium(Mg) 0-43
Nitrate (NOB) 0-10.0
Silica (s:‘.oz) 1-30
Sodium (Na) 11-740
Sulfate (804) 6-1,080
Dissolved Solids 264~2,176
Total Hardoess (CaC0,) : , 2-401
Percent Sodium (2) 7.1-99.5
pH 7.1-9.2
Sodium-Absorption Patio (SAR) 0.2-68.8
Residual Sodium Carbonate (BSC) 0-10.0
Specific Conductance (umbhos at 25°C) 427-3,193

NOTE: Analyses given are in milligrams per liter excep:t percent sodium,
specific conductance, pH, SAR, aad RSC.

SOURCE: Texas Department of Water Resources, 1982,



water-table conditions in the recharge area and becomes confined as it moves

downdip.

The Twin Mountains aquifer is the principal aquifer in Tarrant County.
The formation yields large water supplies for municipal and industrial purposes.
Transmissivities in the Twin Mountains aquifer range from 1,950 to 29,700 gpd/ft
and average 8,450 gpd/ft in Tarrant County. Permeabilities range from 8 to 165
gpd/ft* and average 68 gpd/ft’ in Tarrant County.

Groundwater withdrawals from the Twin Mountains aquifer, primarily for
municipal water supply, have resulted in declining water levels. Between 1955
and 1976, the potentiometric surface of the aquifer dropped approximately 250
feet. Water quality in the Twin Mountains aquifer is suitable for potable use
throughout the Fort Worth area.

2.3.3 Climatology/Air

Carswell AFB is located near 33 north latitude in north central Texas. The
climate is humid subtropical with hot summers and dry winters. Tropical
maritime air masses control the weather during much of the year; however, the
passage of polar cold fronts and continental air masses create large variations in
winter temperatures. Meteorological data summarizing the period 1946 through
1978 are presented in Table 4 and discussed briefly below.

The average annual temperature for Carswell AFB is 66 degrees F and
monthly mean temperatures vary from 45 degrees F in January to 86 degrees F in
July. The average daily minimum temperature in January is 35 degrees F and
the lowest recorded temperature is 2 degrees F. The average daily maximum
temperature in July and August is 95 degrees F and the highest temperature

recorded at the base was 111 degrees in the month of June. On the average,
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freezing temperatures occur at Carswell AFB on 33 days per year.

Mean annual precipitation recorded at Carswell AFB is 32 inches. The
wettest month is 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. On the average, measurable snowfall occurs on 2 days per
year. Lake evaporation at Carswell AFB is estimated to be approximately 57
inches per year. Evapotranspiration over land areas may be greater or less than
lake evaporation depending on vegetative cover type and moisture availability.
Average net precipitation is expected to be equal to the difference between average
total precipitation and average lake evaporation or approximately minus 25 inches

per year.

Thunderstorm activity occurs at Carswell AFB an average of 45 days per
year. The greatest number of these storms occurs between April and June. Hail
may fall on two to three days per year, and the maximum precipitation recorded

in a 24-hour period is 5.9 inches.

Mean cloud cover averages 50 percent at Carswell AFB with clear weather
occurring frequently during all months. Some fog is present on an average of 83
days per year. Wind speed averages 7 knots; however, a maximum of 80 knots
has been recorded. Wind direction is predominantly from the south during all

months.

2.4 Human Environment

2.4.1 Population

The total work force at Carswell AFB is approximately 6,100, which
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includes about 1,000 civilian personnel.

2.4.2 Demographics

The city of Fort Worth had a population of 414,562 based on a 1984
estimate. This estimate also included a population density of 1,617 people per
square mile. The smaller suburbs of Fort Worth adjacent to Carswell AFB had
1980 population data as follows:

White Settlement - 13,508
Westworth - 3,651
River Oaks - 6,890

2.4.3 Land Use

The base is surrounded by residential, commercial, recreational, and
industrial land. Residential land use is to the southwest, southeast and east of
the base. Commercial property is south and recreational (Lake Worth) is north of
the base. Air Force Plant 4 is the industrial facility directly west of Carswell
AFB.

2.4.4 Map Preparation

To support the reporting effort, maps will be prepared utilizing an inhouse
PC-based system Intergraph. This system will permit relatively fast development
of report maps and map changes. The system permits the integrating and
development of geologic cross sections and plane maps. Additionally, the system
permits various scales to provide the optimum map size for the report. The
results will be maps, figures and legends that are clear for ease of interpretation

and of publishable quality.
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In general, the following types of maps and figures will be developed:

o General Carswell AFB installation features and boundaries

(e.g., major installation support and operational facilities).
o Site locations and plan views.
o Monitoring well/boring/sampling locations/cross sections.
o Surface drainages and water bodies.
Some of the specific types of maps and figures that will be developed include
hydrogeological cross-sections, water table elevation contour maps, water well

inventory locations and related data.

3.0 Site Specific Background:

Landfill No. 6 was operated from about 1975 until 1978. The site is
approximately 1 acre in size and is located between the golf course and the

flightline perimeter road (figure 7).

Landfill No. 6 was originally a gravel pit used for base construction
activities. After the gravel had been removed, the site was used for the burial of
construction rubble, trees, and miscellaneous trash. Several drums of hydraulic
fluid were reportedly buried in a centrally located pit used for the collection of
groundwater. Due to the proximity of Site No. 6 to the flightline shops, it is

possible that small quantities of other hazardous materials buried there.

The estimated location and depth of buried drums is not known at the

present time. A magnetometer survey is necessary to determine their location.
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The adjacent structures near the site are Bldgs 1050 and 1027. Bldg 1050 is
located NW of the site and utilized as a maintenance hangar. Bldg 1027 is located

NW of the site and is used as a corrosion control facility.

4.0 SWMU No. 62 Specific Discussion

The existing site is currently being used to park recreational vehicles, and is
completely fenced to limit free access. It is likely that any future activities at the
site will not affect the subsurface environment. However, the suspected buried
drums of hydraulic fluid and possible leakage must be addressed.

In order to determine the current conditions at the site and assess the likely
environmental impact of suspected past releases, it will be necessary to perform a

site exploration. The following activities are recommended:

o Conduct a magnetometer survey of the complete area to identify the
possibility of buried waste drums. This survey will not only show

extent but also aid in proper placement of monitoring wells.

o Upon locating strong magnetic attractions which suggest the locations
of the possible buried drums from the magnetometer survey, an
interim remediation of the suspected drums will be conducted. The
interim remediation will be conducted in accordance Appendix D,

Interim Remediation.

o Locate five exploratory borings to determine the potentiometric values
and groundwater direction (figure 8). The borings will also provide
subsurface soil information. The exploratory bore holes may qualify
for the placement of monitoring wells. Install three upper zone

groundwater monitoring wells near the site and one background well
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in order to assess the degree of groundwater contamination. The four
wells will be installed with long screens extending above the water

table to intercept floating hydrocarbon product (if any).
o Conduct two rounds of groundwater sampling and analyze for general

water quality parameters, petroleum hydrocarbons, metals and

purgeable organic compounds.

GROUNDWATER TESTING PARAMETERS

Volatile Organics EPA Method 8240

Metals
Arsenic EPA Method 7060
Barium EPA Method 6010
Cadmium EPA Method 6010
Chromium EPA Method 6010
Lead EPA Method 6010
Mercury EPA Method 7471
Nickel EPA Method 6010
Selenium EPA Method 7740
Silver EPA Method 6010
Zinc EPA Method 6010

Total Petroleum Hydrocarbons EPA Method 418.1

5.0 Hydrogeololic Assessment

The purpose of the hydrogeologic assessment is to develop a complete
understanding of the groundwater system on-and off-base by integrating the
available data from earlier investigations and by conducting additional field

studies to fill data gaps or provide additional detail where necessary. Specific
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purposes of this evaluation include: developing a better understanding of on-and
off-base ground water flow; relationships between saturated zones; extent and
migration of contamination plumes; seasonal changes in water levels and flow.
Results of this study will form the framework of the evaluation of groundwater
1mpacts, qualitative risk assessment, and remedial action alternatives. The
information developed in the detailed site characterization of individual

contamination areas will form an integral part of the data used in this task.

The hydrogeologic assessment will draw on the results of all previous
groundwater investigations conducted at Carswell AFB. In addition to those
sources, previous studies will now be updated with any regional and area studies
by federal, state, and local agencies and other published and unpublished

information will be used.

5.1 Geophysical Surveys

Magnetometer surveys will be performed at SWMU 62. Readings of the
total magnetic field and magnetic gradient will be taken at appropriate locations
using an EDA PPM 500 proton magnetometer (or equivalent).

5.2 Subsurface Soil Surveys

Up to 5 boreholes will be drilled for this investigation. The boreholes at the
site are to provide geologic and chemical data of the subsurface to detect and
define lateral or vertical extent of contamination at a site. As many as three

qualified boreholes will be converted to monitoring wells.

Soil samples from boreholes will be obtained using ASTM Method D-1586.
The samples will be collected at 2.5-foot intervals for the first 10 feet and at 5 foot
intervals to the total depth drilled. The total depth of each borehole is expected to

15



range between 20 and 40 feet when bedrock is reached. Samples description shall
be as per ASTM 2487-85 and evaluated by a geotechnical engineer or geologist.
Details of the quality control, handling and screening procedures are provided in
the Quality Assurance Project Plan found in Appendix B.

Air monitoring during all well drilling and soil boring work will be
accomplished with an organic vapor analyzer utilizing a photoionization detector
(PID) or flame ionization detector (FID) to identify the presence of potentially
hazardous and/or toxic vapors or gases. The air monitoring results will be noted
in the boring logs. If soil encountered during borehole drilling is suspected to be
hazardous because of abnormal discoloration, odor or air monitoring levels, the
drill soil cuttings will be containerized in new, unused drums. A different drum
will be used for each boring where soil encountered is suspected to be hazardous.
The field log will reflect the boring logs depth(s) from which the suspected
contaminated soil cuttings were collected. Composite drill cutting samples will be
obtained for chemical analysis in accordance with the EPA publication SW-846,
per Table I of Appendix B.

The discrete soil and formation samples will be screened using either the
organic vapor analyzer described above and/or Draeger tubes in order to detect the
presence of volatile organic contaminants. Selected samples will be placed into a
clean glass jar for detailed contaminant screening. The volatile organic levels will
be recorded on the field log. These field analyzes, although calibrated, will be
useful only as indicators of the presence of significant contaminant levels.
Because the instruments are sensitive to moisture and fluctuating environmental
conditions at the site, small concentrations above background listed on the field
logs would be considered insignificant. The organic vapor concentrations which
may be detected in disturbed soil samples represent an indication of the presence
of gross contamination only, and in no way are intended to represent the actual

levels of contaminants present in the formations. Spacing, depth, and location of
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the borings will be as shown on the plans.

5.3 Monitoring Wells

The objective of the investigation at Carswell AFB is to define the presence,
magnitude, direction, rate and extent of movement of any identified contaminants.

To accomplish this task, four monitoring wells and one background will be
installed.

Drilling Methods:

The field team will use a hollow-stem auger rig to drill the upper zone
monitoring wells. This method performs well in unconsolidated sediments, allows
the rig to operate without the use of drilling fluids, and permits ease of collection
for formation samples. The hollow-stem auger can be used as a temporary casing
to prevent the borehole from caving during drilling and completion of test wells.
For the depths and geology involved, this drilling method will provide fast,

efficient performance at a relatively low operating cost.

Each new monitoring well will be developed as soon as practical after
completion. The monitoring wells will be developed by a submersible pump,
and/or bailer. Monitoring well development will continue until the discharge
water is clear and free of sediment to the fullest extent possible. All water during
development will be collected and disposed of through an existing oil/water
separator connected to a base sanitary sewer. The development water production
(rates), pH, specific conductances and water temperature will be measured. These
data will be included in the final report.

Construction of Wells:

17



Following the completion of drilling operations, each well will be screened
above and below the water table surface with a minimum of 10 feet and maximum
of 35 feet of screen. The screen will consist of 4-inch diameter PVC casing with up
to 0.020-inch slots. The material lengths selected will be based upon site specific
ground water conditions encountered. The screen will be capped at the bottom.

All connections will be flush jointed and threaded.

The screened section will be joined to a 4-inch diameter, Schedule 40 PVC,
flush threaded casing. The casing will extend from the top of the screen to at
least ground surface. To ensure the chemical integrity of the test wells, no glues,
solvents, or thread compound will be employed during screen and casing
installations. Prior to installation, the casing and screen sections will be
thoroughly washed using a high-temperature, high-pressure sprayer, with Base

potable water.

Monitoring Well Development:

After the casing and screen have been installed for each well, a sand or
gravel pack will be emplaced between the screen and the boring wall. The pack
will consist of washed and bagged rounded sand or gravel with a grain size
distribution compatible with the screen and the formation. The pack will be
emplaced from the bottom of the borehole to 2 feet above the top of the screen.
The auger flights will be used as the tremie pipe.

Granulated or pelletized bentonite will be placed (in the well and measure it
with a weighted tape) above the sand/gravel pack to a minimum thickness of 2
feet to provide an adequate seal. The bentonite seal will be wetted in the hole
using 1-2 gallons of Base potable water to ensure that the seal is developed before

cementing operations begin.
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Neat cement (Type I Portland cement) grout will be emplaced from above
the top of the bentonite seal to land suriace. No more than an eight percent gel
mixture may be used. For water table conditions, grout will be emplaced through
the augers and then the auger string withdrawn. If artesian conditions exist, a

small diameter tremie pipe will be used to emplace the grout.

5.3.1 Surface Completions of Monitoring Wells

Two methods for the well surface completions will be employed at Carswell
AFB depending on input from base officials. If well stick-up is of concern in an
area, the well will be completed flush with the land surface. In the case of flush
completion, the PVC casing will be cut 2 to 3 inches below land surface, and a
watertight protective manhole with a locking cap will be installed. A locking

system will be provided to discourage any tampering.

When above-ground surface completion is used, the PVC well casing will be
extended about 2 or 3 feet above land surface. An end plug or casing cap will be
provided for each well. The extended PVC casing will be shielded with at least a
4-inch diameter steel guard pipe. The guard pipe will be placed over the PVC
casing and cap and will be seated in a 24-inch by 24-inch by 4-inch concrete
surface pad. The protective casing will be installed with a lockable cap or lid to

discourage vandalism.

In the case of an above-ground completion, three 3-inch diameter steel
guard posts, will be installed radially from each wellhead. The guard posts will be
placed approximately 2 to 3 feet into the ground and extend 5 feet above the
ground surface. At some sites, the guard posts may be removable to facilitate
access for sampling activities. In these cases, a locking mechanism will be

provided to prevent unauthorized removal.
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5.3.2 Surveying of Monitoring Wells and Boreholes

All monitoring wells and boreholes will be surveyed for elevations and
locations. A registered professional land surveyor will be retained to survey the
vertical elevations of the wells and the tops of the boreholes. This survey will
have an accuracy for vertical elevations of +0.01 foot for all monitoring wells and
0.1 foot for boreholes. Horizontal locations will be accurate to =l foot. All
surveying will use an established U.S.C & G.S. or U.S.G.S. benchmark as point of

origin. All surveyed points and benchmarks used will be recorded on site maps.

5.3.3 Aquifer Tests

Slug tests will be conducted on three selected monitoring wells after the
completion of groundwater sampling. The slug test provides an indication of
aquifer characteristics such as hydraulic conductivity. Also, this test is ideally
suited for low-producing formations that cannot be pumped. Monitoring wells will
be selected with the hydrogeologic characteristics that will optimize slug testing.
The resulting data will be used in conjunction with the groundwater geologic data.
The slug test equipment will be decontaminated to prevent any well
contamination.

5.4 Groundwater Samples

5.4.1 Groundwater Level Measurements

Following completion and development of the monitoring wells, but prior to
sampling activities at each site, a round of water level measurements will be
conducted on the monitoring wells. Water levels will be measured to the nearest
0.01 foot from the top of the marked casing using an electric line water level

indicator. When the electrode of the water level meter comes in contact with the
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water, a meter reacts or a tone sounds. Additionally, the surface of the water will
be examined for the presence of hydrocarbons. If hydrocarbons are present, the

thickness of the layer will be measured and recorded.

5.4.2 On-Site Field Analyses

Well Purging. - Each monitoring well will be purged immediately prior to sample

collection to ensure that fresh formation water is collected. Purging will occur at
least three days after completion of monitoring well development. When possible,
sampling will begin at upgradient monitoring wells and/or low contamination

areas then move to downgradient and/or higher contamination areas.

Purging operations will be conducted using a submersible pump or a bailer.
Purging operations will be considered complete when three wetted well casing
volumes have been removed or when the pH (+0.1 unit), temperature (+0.5
degrees C), specific conductance (+10 micromhos), color and odor of the discharge
are stabilized. After purging the wells, groundwater samples will be collected
from the discharge line of the submersible pump or with a Teflon bailer or 2-inch
stainless steel Kemerer sampler. This latter sampler can provide non-aerated
groundwater samples at discrete depths which aids in ensuring the integrity of

any volatiles in the groundwater.

The methods for obtaining the water data are as follows. All downhole
equipment used during the purging of the monitoring wells will be carefully
washed to prevent cross-contamination. Details of the decontamination process
are provided in the Quality Assurance Project Plan (QAPP) in Appendix C. As an
additional step to prevent cross-contamination of the wells, purging/sampling
operations will progress from areas suspected to contain little or no contamination
to areas assumed to have higher contamination levels. The purged groundwater

will be disposed through an oil/water separator connected to a sanitary sewer.
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5.4.3 Temperature.

Measurements of the sample temperature will be taken using a mercury
thermometer. The field measurement represents the temperature of the

groundwater at a particular location and time.

pH - The pH of each sample will be measured by a Myron L pDS (Model
EP1W/pH) meter or equivalent. The pH of the sample will be measured as quickly

as possible after collection.

Specific Conductivity - The specific conductivity of each sample will be
measured with a Myron L pDS meter (Model EPI/pH) or equivalent. Elevated

specific conductivities indicate the presence of conductive ions in the groundwater.

Sampling for Laboratory Analysis - Water samples collected from the wells

will be placed in laboratory prepared containers, preserved as appropriate,

chilled to 4 degrees C and shipped to the Southwestern Division Laboratory. The
groundwater samples and type of analysis will be summarized per Table I of
Appendix B. Also, the table will show data for surface water sampling. Chain of
custody documents will accompany all samples. Analytical methods, preservations
and holding times are provided in detail in the QAPP (included in Appendix C).

5.4.6 Split Sample Procedures

When split samples are required, the sample will be divided such that all
the containers have a representative portion. In the case of solid samples (soil
and formation), samples will be split longitudinally when possible and any loose
material will be divided as equally as possible among the containers. Samples for

volatile contaminants will be placed directly into the sample container with
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minimal disturbance. Water samples will be split by pouring an equal volume of
liquid among the containers for each collection. The containers will then be

labeled on-site and the samples recorded in a log book.

5.4.7 Drum Sampling

During the borehole and monitoring well drilling activities, cuttings that are
suspected of being hazardous because of abnormal discoloration, odor or air
monitoring levels will be containerized as discussed previously in Subsection 5.2,
Subsurface Soil Surveys. To determine the final disposition of the cuttings in the
drums, a composite sample will be obtained from each drum identified using a
stainless steel scoop. Up to two composite samples will be collected for chemical
analysis. Each composite sample of the drill cuttings will be analyzed for TCLP
concentrations of metals, pesticides, herbicides, volatiles and semivolatiles to

determine if the soil cuttings must be disposed of as a hazardous waste.

5.4.8 Evaluation-Related Tasks

The objectives of the data evaluation process are to summarize the existing
information on the hazardous waste sources, pathways, receptors, and to evaluate
potential impacts on the base and public health, and the environment. Site
specific analytical data resulting from the field investigation at the Base as well as

regional information are considered in the evaluation process.

5.4.9 Data Management

The field investigation will generate large amounts of data on the
hydrogeology and chemistry about the study sites. A computerized data system
will be used to convert the raw field data and analytical data into a usable form

for reporting. Therefore, the computerized data system will be designed to
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support the following activities.

o Archive, analyze and manipulate physical, chemical, biological and

geological data collected.

o Analyze data with respect to trends or violations of environmental

protection guidelines.

o Produce subsets of data to form summary reports and data files
which can be analyzed by environmental models and statistical

algorithms.

o Interpret relationships between contaminant migration and

biogeochemical relationships existing at a particular site.

5.4.10 Schedule for Collecting Samples

Wells shall be monitored during 3 months. Sampling event spaced at 2
month intervals and analyzed in accordance with USEPA SW-846.

5.5.0 Preliminary Soils and Groundwater Report

The report shall contain a site map (scale: 1" = 50 ft) and it will depict
SWMU No. 62, existing and proposed borings, monitoring wells and geologic cross
sections. Plans and schedule for submitting the hydrologic information and well

construction.

5.5.1 Preparation of Final Report

Carswell Air Force Base will prepare RFI final report. The report will be
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submitted in four copies. The following items will be included:

a. Contours of the groundwater surface based on measurements in

piezometers, monitoring wells and apparent direction of ground water flow.

b. The geologic cross-section depicting the near-surface stratigraphy.

c. Logs of all soil borings, monitoring wells, results of analyses for soil and

ground water.

d. Contours of groundwater contamination and definition of plume.

6.0 Certification for Wastes and Submittals

The assessment of the site will be based on the value of the data collected.
The physical, chemical data and field observations will be the foundation for
making the interpretation about the site. The option of no wastes per Appendix

IX will be exercised if analyses indicate so.

7.0 Time Schedule

Carswell AFB requests authorization to proceed with the remedial
investigation upon approval of this work plan. A detailed schedule of work will be

prepared prior to commencement of field activities.
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APPENDIX A
SITE SPECIFIC SAFETY AND HEALTH PLAN

1. Site Specific Safety and Health Plan.

a. Introduction: The purpose of this Safety and Health Plan is to comply

with the minimum requirements to be followed in the work plan activities at SWMU
62, Landfill No. 6 at Carswell AFB. The objective of this plan is to provide
information for determination of the presence or absence of chemical
contamination which may have been contained within the material excavated and
sampling of site No. 6. The responsibilities for this plan were given to the
Corps of Engineers, Fort Worth District (CESWF).

Commander, USAED, Fort Worth

ATTN: CESWF-ED-G

P.0. Box 17300

Fort Worth, TX 76102-0300

Project Manager:

Telephone:
(1) Adherence to the Safety Plan. - Persons involved must be familiar
with the instructions and information contained in the Safety Plan. Persons

directly involved with the activities must acknowledge by signature that they
have read and understand this plan prior to the initiation of on-site activities.
The information contained in this Safety Plan will be adhered to at all times.
Field modifications will be documented and presented to field personnel during
daily safety briefings by the Site Safety Officer (SSO).

(2) Availability of the SP. - This Safety Plan (SP) shall be

maintained by the SSO and available on-site for reference and review. This SP

will be reviewed by field personnel prior to the start of field operations.



(3) Visitors. - Non-Corps of Engineers personnel will be asked to
read this SPP and sign a medical waiver. Site access will be controlled by the
SS0. The SSO will inform authorized visitors of potential hazards, and will
provide them with site specific safety procedures and equipment before they will
be allowed to observe or participate in activities in contamination reduction or
exclusion zones.

Visitors will only be allowed to observe operations when necessary.
Visitors will be accompanied by the SSO or a person designated by the SS0. No
visitors will be allowed in areas of Level D Modified or higher protection unless
they have been fully equipped and can provide written documentation of training
in that level of protection.

b. Anticipated On-Site Activities. - The anticipated on-site activities

for this investigation consist of drilling shallow auger borings, monitoring
wells, and collecting subsurface soil samples.

2. Responsibilities and Authorities.

a. Organization/Administration. This section lists persons involved in
project activities and describes their responsibilities. The list of personnel
includes, but is not limited to, the Corps of Engineers, Fort Worth District
Safety Officer (SO), the Project Manager (PM), the SSO, drilling personnel, and
sampling technicians.

Health and safety responsibilities lie in a chain of command headed by the
Fort Worth District Safety Officer (CESWF-SO), and managed in the field by the

SS0.

b. Authorized Personnel. Personnel authorized on-site includes employees

and representatives from the Fort Worth District, Corps of Engineers,

representatives of Carswell AFB, State health agency representatives, Texas Water



Commission employees, and visitors. These people must meet requirements of this
SPP prior to being allowed access to the site. The perimeter of the
contamination reduction zone will be posted with signs restricting entry to
authorized personnel only. Carswell AFB is not a secured government facility
which is inaccessible to the general public without prior approval. Casual
onlookers around the work areas are not expected, but may occasionally be

pPresent.

c. Fort Worth District Safety Officer (CESWF-SO). - The CESWF-SO

shall direct the implementation of the health and safety program. The
responsibilities of the CESWF-SO include the following:
° Provide Hazard Assessment/Analysis for generation of the SSP.
° Act as primary contact for health and safety matters for the PM and
field personnel.
o Perform periodic field inspections of health and safety related

operations to check conformance with this plan.

o Investigate reports of incidents or accidents and officially report
findings.
) Perform in site-specific training, if necessary (i.e., additional

training to meet minimum OSHA requirements).

° Provide industrial hygiene/chemical safety guidance to SS0.

o Develop new safety protocols and procedures necessary for new field
operations.

o Resolve major outstanding health and safety issues which arise

during field operations.
° Provide internal review and approval of health and safety plans.

° Audit key aspects of health and safety program.



d. Project Manager. The Project Manager for this investigation will be

assigned by the U.S. Army Corps of Engineers, Fort Worth District (CESWF-ED-GH).
The responsibilities of the PM shall include the following:
o Determination of matters relating to schedule, cost, and personnel
assignments that are not safety related.

o Temporary suspension of field activities, if health and safety of

personnel are endangered, pending evaluation by the CESWF-SO.

° Temporary suspension of an individual from field activities for
infractions of this plan, contingent on a recommendation by the S$SO
and evaluation by the CESWF-SO.

° Periodic site visits to observe field operations.

e. Site Safety Officer (SSO). The SSO has the responsibility to check
that individuals involved in the handling of potentially contaminated materials
comply with the requirements outlined in this plan. The SSO has the authority
to issue a "quit-stop work action” if unsafe conditions warrant. Specific health
and safety responsibilities of the SSO include the following:

o On-site presence during activities to enforce compliance with this
plan. In the event conditions warrant, a "quit-stop order"” will be
issued by the SSO pending investigation by the CESWF-SO and the PM
prior to resumption of activities.

o Daily on-site safety briefings for site personnel.

° Locate and identify emergency communication systems that are

available nearest the work area.

° Manage health and safety equipment used at the site.
° Establish work/rest regimen.
° Conduct emergency response provisions in conjunction with local



authorities (hospital, fire, security).

° Monitor health and safety conditions during site work.
o Fill out Accident/Injury Report when necessary.
o Maintain a project logbook to record daily operations, air

monitoring results, weather conditions, employees on-site, safety
problems, and similar information.

o Oversee the setup, inspection, and execution of decontamination.

o In an emergency, provide the fire department and hospital with

information regarding the operations.

o - Report and correct site specific health and safety violations.

o Act as liaison with the CESWF-SO and the PM regarding field
operations.

o Responsible for conducting the work 1in accordance with the

requirements of the Sampling and Analysis Plan.

o Provide appropriate protective equipment for use by personnel, in
accordance with this plan.

o Supervise and monitor the performance of personnel to check that
proper work practices are in accordance with this plan.

f. Field Personnel. Field personnel will consist of senior crew members,

sample handlers, drilling personnel, etc. They will carry out drilling/sampling
operations and direct crew work efforts in accordance with this SPP. Table B-1

indicates the anticipated labor pool for this project.



TABLE B-1

ANTICIPATED CESWF LABOR POOL

NAME TITLE
Rene' Moradel Chief, Safety Office
Pat Giles Safety Occupational Specialist
Raymond Hagen Geologist (PM)
Randy Niebuhr Geologist
*Jack Stokes Geologist
**Robert McVey Geologist
Ted Brewer Drill Rig Oper
Tom Suits Drill Rig Oper
Greg Williams Drill Rig Oper
Jerry Degrate Drill Rig Oper
Clara Kirby Civil Engr Tech

*(l) Senior Crew Member.

o Designated by SSO and PM.

° The senior crew member shall make limited emergency decisions
should the SSO become incapacitated.

o Documented completion of training to satisfy 29 CFR Part
1910.120.

*%(2) Crew.

° Workmen experienced in specific operations and capable of
sound workmanship.

o Documented completion of training to satisfy 29 CFR Part

1910.120.

3.0 FIELD ACTIVITIES/HAZARD ANALYSIS




The field activities to be conducted during this program will involve
potential health and safety risks to field team members. An analysis of these
potential hazards are discussed individually in the following subsections.

The general types of hazards associated with this program are described

bE1ow. .......

Mechanical Hazards: Cuts, contusions (bruises), being struck by
or striking objects, or being caught between
objects,

Electrical Hazards: Possible excavation of buried cables and contact
with overhead power 1lines during drilling.
Electrical storms.

Chemical Hazards: Field exposure to chemicals listed in Section 3.1
of this plan.

Fire Hazards: Possible excavation of buried gas lines. Grass
fires. Equipment fires.

Thermal Hazards: Exposure to outside temperature extremes,
especially heat stress when wearing protective
clothing.

Acoustical Hazards: Exposure to excessive noise during drilling
operations involving hollow-stem augering and air
rotary drilling.

o Be aware and alert for signs and symptoms of exposure to site
contaminants and adverse weather conditions (i.e., temperature
extremes and wind chill).

Unexploded Ordnance: Unexploded ordnance is a very real concern during

activities at any military installation. Site



activities should be coordinated with the
Explosive Ordnance Disposal detachment before
beginning site work.

3.1 Hazard Analysis: Hollow-Stem Auger Drilling

Hollow-stem auger drilling activities will potentially expose field
personnel to the hazards listed below:

Chemical Hazards:

° Exposure to chemical contamination present in groundwater and soils.

Suspected chemical contamination presently includes:

aromatic hydrocarbon compounds,
- chlorinated hydrocarbon compounds,
- petroleum products,
- metals, and
- pesticides.
Drilling personnel will also be exposed to exhaust fumes from the equipment
operation.
Physical Hazards:
o Exposure to physical hazards associated with hollow-stem augering
include the following:
- snapping cables,
- brush, equipment, or gas-main fires,
- being hit by equipment,
- becoming entwined in rotating tools,
- falling objects,
- drilling into buried utilities or waste ordnance,

- exXposure to excessive noise, and



- exposure to extreme outside temperatures.

3.2 Hazard Analysis: Air/Mud Rotary Drilling

During the installation of monitor wells using the air/mud rotary
technique, the field team will generally be exposed to the same chemical and
physical hazards as listed for the hollow-stem auger work.

3.3 Hazard Analysis: Development and Sampling of Monitor Wells

During development and sampling of the monitor wells there is a potential
for exposure to contaminated groundwater. The various types of chemical
contaminants listed in Section 3.1 (Chemical Hazards) should be considered
present during well development and sampling. Use of electrical pumping
equipment during development and sampling of the wells also presents some
electrical shock hazards.

3.4 Hazard Analysis: Aquifer Testing

The greatest potential hazard associated with aquifer testing is possible
exposure to contaminated groundwater. However, due to the nature of the test,
this potential is limited. As described in Section 3.3 electrical shocks
associated with the use of electrical pumps and automatic gaging equipment are
also possible.

3.5 Hazard Analysis: Magnetometer Survey

Potential hazards associated with this activity are limited to physical
hazards such as slips, trips, and falls. The magnetometer survey itself poses
no hazards to field personnel.

3.6 Hazard Analysis: Soil Vapor Analysis

During soil vapor analysis, the field team could be exposed to hazardous
vapors emanating from contaminated soil. The most probable types of airborne

contaminants are volatile organic compounds (see Section 3.1). Physical hazards,



similar to those listed in Section 3.1 are also possible.

3.7 Hazard Analysis: Soil Boring and Sampling

This activity will be accomplished using the hollow-stem auger drilling
technique and split spoon or Shelby tube core samplers. The potential hazards
are the same as those listed in Section 3.1.

3.8 Hazard Analysis: Sample Preparation and Shipment

After the samples have been collected in sampling jars, the samples must
be preserved, as appropriate, and properly packaged to protect shipping personnel
from potential exposure to contaminants. There is no great hazard in performing
the packaging operation, yet if this operation is not done properly, unsuspecting
individuals may be exposed if the containers leak or break. Preservation of
water samples may involve the use of acids or bases to adjust sample pH. Proper
precautions must be taken to avoid contact with these reagents.

3.9 Other Hazards: Heat Stress, Hypothermia, and Frostbite

During field work conducted in warm conditions, the Supervising Geologist
must be alert for the signs and symptoms of heat stress. A hazard exists when
individuals are required to work in warm temperatures while wearing impervious
protective clothing. When the ambient air temperature at the site exceeds about
65 degrees Fahrenheit, heat stress may become a problem. When field activities
are conducted during cold weather conditions (below freezing ambient air
temperature or high wind chill factor) the Supervising Geologist must be alert
for signs of hypothermia or frostbite.

3.10 Safe Work Practices and Personnel Protection

The following subsections describe procedures for safely performing the
different tasks required at the sites included in this program. Based on the

results of the hazards analysis of field activities summarized in the preceding
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section, activities at all sites can be safely conducted using either modified
EPA level C or D personal protection. As defined for this project, EPA level C
protection includes:

- Tyvek coveralls,

Hard hat,
- Safety glasses or splash goggles,

- Air purifying full- or half-face respirator (worn),

Rubber boots, and
- Gloves.
EPA Level D protection includes:
- Long sleeve shirt and trousers,

- Hard hat,

Safety glasses or splash goggles,

- Air purifying, full- or half face respirator (carried).

Rubber boots, and
- Gloves.

In addition, hearing protection is required during drilling operations and
in any areas where aircraft engines pose a potential noise hazard.

Site 62 requires EPA Level D protection. This protection includes...
Depending on actual site conditions encountered at the time of field activities,
the SSO may increase or decrease the required level of protection. Some general
guidelines that will be used are as follows:

o Disposable Tyvek coveralls should be worn by drilling personnel who

handle potentially contaminated auger flights and other parts of the

downhole drilling equipment. Tyvek coveralls should only be worn when

there is a high probability of skin contact with contaminants. They should
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not be worn in the absence of splash or dust hazards. They contribute
little in the way of skin protection against volatile organic chemicals and
greatly increase the danger of heat injury. Heat stress monitoring will
be increased when workers are wearing Tyvek clothing.
o Chemical splash goggles or safety glasses with side shields should be
worn at all times during field activities.
o PVC disposable gloves worn over butyl rubber or nitrile gloves will
provide an extra measure of hand protection when handling contaminated
soils and water samples.
o Respiratory protection will be worn during drilling and sampling
activities that may expose the field team to hazardous airborne materials.
In cases where monitoring confirms that contamination is not present, the
SSO may discontinue the use of respiratory protection. Air monitoring
activities will increase when respirators are not being used (see Section
6, Exposure Monitoring Plan).
o Hearing protection will be worn during operation of heavy equipment.
Personal protective equipment, for the prevention of personnel exposure to
chemical hazards via inhalation and skin contact, and to reduce potential
physical hazards, are described in the following subsections. An equipment
supplies 1list, including personal protective equipment and vendors will be
provided piror to start work.

4.0 Dermal Protection

Drilling operations may expose field team members to certain dermal
hazards, should contaminated soil or groundwater come in contact with their skin
or eyes. To reduce the risk of physical contact with hazardous materials:

o Disposable Tyvek coveralls will be worn by the field team when handling

12



wet drill cuttings or physically handling any of the drilling equipment

(auger flights, etc.) that potentially have contacted the contaminated

materials.

4.

1

o Eye protection (safety glasses with side shields meeting ANCI std.
281.1) will be worn by all field team members during all drilling and
sampling activities. Splash goggles will be worn during steam cleaning
activity.

¢ Neoprene or PVC boots with steel toes will be worn by all field team
members when contact with contaminated soils or standing water may occur.
(steel toed boots must be worn at all times by personnel working near drill
rigs of other heavy equipment).

Respiratory Protection

The following guidelines will be in force regarding respiratory protection:

4.

o Air purifying respirators fitted with combination organic vapor/High
Efficiency Particulate (HEP) filter/cartridges will be worn when the field
activities disturb the soils.
o Approved Respirator

- MSA Comfo II Half Mask with GMA-H Cartridges or equivalent

- MSA Ultratwin Full Mask with GMA-H Cartridges or equivalent.

Hearing Protection

Since operations will be conducted near aircraft engines and jet taxi and

maintenance areas, the noise level of these activities combined with that from

the drilling rigs may result in a noise hazard. The field team must protect

their hearing during drilling operations by wearing either or both of the devices

listed below:
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o E.A.R. brand foam ear plugs,

o Ear muffs
4.3 Head Protection

Head protection will be worn by all employees at all times they are on
site. The type of head protection selected for this project is a nommetallic,
impact resistant hard hat (Class B helmet).

5.0 Personnel Training

During drilling and sampling of the sites, team members will be provided
with and required to wear the recommended equipment. The following paragraphs
discuss training information for respiratory protection. Personnel training will
be as outlined in OSHA Standard 1910.120, including initial training - 40 hrs
instruction at site; on site occasionally - 24 hrs instruction off the site;
worker regularly on site - 24 hrs training off the site one day field experience
under supervision; additional 16 hour and 2 days of training.

5.1 Respiratory Protection Training

Respirators will be provided to the field team by their respective firms.
All personnel have or will be qualitatively fit tested with their personally
assigned respirator as part of the OSHA Health and Safety Training. The team
members will be expected to use these respirators properly.

The half-face air purifying respirator, equipped with the proper cartridge,
is capable of filtering certain gases, vapors, dusts, mists, fumes, and
particulates out of inhaled air. This respirator does not provide oxygen and
should not be used in oxygen deficient atmospheres or Immediately Dangerous to
Life and Health (IDLH) conditions. The respirator will not provide adequate
protection if the face seal is poor, and all male members of the field team will

be required to shave daily before wearing this respirator. It is a violation of
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OSHA regulations to wear a respirator with any facial hair that interferes with
the face seal. Contact lenses are also prohibited when respirator protection is
required.

Respirators must fit properly to afford adequate protection. To ensure
that a proper fit is obtained, fit testing is performed. The SSO will perform
three types of fit tests at the start of field activities and will ensure that
each person is periodically checked for proper respirator fit. These tests
are:

o Negative pressure testing,

o Positive pressure testing, and

o Odor testing.

5.2 Personal Hygiene Practices

The field team must pay strict attention to the hygiene requirements listed
below to avoid ingesting or sustained dermal contact with any of the possible
site contaminants:

o Never put anything in your mouth, including your fingers, while

conducting field activities.

o All employees must wash their hands, forearms, face and neck, before

eating, drinking, smoking, or using the rest room. There will be mno

exceptions to this rule.

o At the end of the day, each employee will shower thoroughly.

6.0 Exposure Monitoring Plan

Employee exposure to site contaminants and physical hazards will be
monitored during the site activities by using a combination of techniques:
o Organic vapor measurements using photoionization detector (PID)

HNu or comparable device);
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o Air quality screening for total organic vapors and selected
organic compounds using indicator colorimetric tubes (Draeger
tubes); and

o Heat and cold stress monitoring will be conducted by the
S50 through field observations and body temperature
measurements.

6.1 Chemical Exposure Monitoring Plan

The SSO will monitor airborne levels of organic contaminants during all
drilling activities (monitor well drilling and soil coring). Measurements will
be taken in the borehole, over cuttings, and in the breathing zone for comparison
with background levels. Monitoring for chemical exposure will include the
following activities:

o Obtain a background organic vapor reading near the upwind boundary of

the site, using a photoionization detector (PID).

o Monitor the ambient air in the vicinity of the drill rig with the PID

during drilling activities:

- check borehole concentrations whenever the drill stem is broken to
add new sections; and

- if borehole concentrations or concentrations over cuttings increase
from background, immediately check breathing zone concentrations.

° Drilling operations will be suspended and respiratory protection

requirements will be reevaluated if the PID total organics measurement in

the breathing zone increases by more than 5ppm above background;

o Use Draeger "Polytest" tubes for backup of the PID. in the event of

malfunction and to verify PID total organic concentrations; and

° Use compound-specific Draeger tubes (benzene, trichloroethylene,
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tetrachloroethylene, vinyl chloride, and toluene) for on-site
identification of organic contaminants.

6.2 Heat Stress Control and Monitoring Plan

Workers who wear protective clothing will be at increased risk of heat
stress. The Supervising Geologist should observe the field team at all times and
be alert for the signs of heat illness.

o Make sure that the workers adhere to a work/rest schedule; and

o Everyone on site should replace lost fluids frequently.

6.2.1 Heat Stress Control

The SSO will set work and break schedules depending on how heavy the work
load is and the outside temperature in coordination with the drilling supervisor.
Generally, workers conducting drilling activity in protective clothing need to
break in the shade at least 10 minutes out of every hour during elevated
temperatures. Rest time should also include fluid replacement with electrolytes
(e.e., Gatorade or equivalent).

During conditions where the temperature, humidity, and solar radiation are
high and the air movement is low, the following procedures should be followed
whenever possible to prevent heat stress injury:

o Limit work activity periods to reduce the amount of heat the body

produces.

o Workloads and/or duration of physical exertion should be less during the

first days of exposure to heat and should be gradually increased to allow

acclimatization.

o Schedule heavy work during the cooler periods of the day.

o Alternate work and rest periods in heat stress conditions; in moderately

hot conditions, 5-minute rest periods in the shade alternating with 25-
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minute work periods in the sun may be desirable. Under severe conditions,
the duration of rest periods should be increased.

o A heat stressed worker may lose up to a quart of water per hour. This
loss must be replaced, or a rapid rise in body temperature will occur. In
conditions of moderate heat, replace 5 to 7 quarts of water per worker per
day. In severe conditions of heat stress, replace 9 to 13 quarts of water
per worker per day.

6.2.2 Heat Stress Monitoring

The SSO should perform monitoring activities for heat stress when workers
are using protective clothing in elevated temperatures. The heat stress
monitoring plan includes:

o Measurement of worker heart rate (pulse beats 15 seconds x 4 or 30

seconds x 2);

o Measurement of body temperature with forehead fever strips; and

o Observation of the field team for sign and symptoms of heat stress which

includes:

- pale, clammy skin progressing to hot, dry, and red skin,
- profuse perspiration,

- cramps,

- headaches,

- nausea, and

- fainting.

The following criteria will be used to institute heat stress controls
(increase resting breaks, stop work, etc.).

o Heart rate >110 bpm (beats per minute) at beginning of rest period;

shorten next work cycle by one-third.
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o Heart rate >90 bpm at 3 minutes into rest period; shorten next work
cycle by one-third.

© Oral temperature >99.6 degrees F at beginning of rest period; shorten
next work cycle by one-third.

o Oral temperature >100.6 degrees F at any timef remove impermeable
clothing and begin rest period until temperature drops to 99.6 degrees F.

6.3 Frostbite Control and Monitoring Program

During cold conditions, the Supervising Geologist and members of the field
team must be alert for the signs and symptoms of frostbite. Frostbite occurs
when part .of the body is affected by below freezing temperatures. The flow of
blood to the affected area(s) stops, and skin cells may be permanently damaged
in severe cases. It is possible that sudden weather changes may occur during the
scheduled field activities with freezing temperatures, high winds and wind chill
factors. Frostbite could easily result if proper precautions are not taken. The
symptoms of frostbite are hard, pale, cold skin that becomes red and painful when
thawed out. Hands, feet, nose and ears are most susceptible.

To avoid frostbite, it is important to wear several layers of warm clothes
under a windproof outer garment such as the Tyvek coverall. Also make sure that
the face, hands, and feet are protected. These precautions are also effective
for prevention of hypothermia which may occur under similar conditions.

If frostbite occurs:

o Get the victim medical attention as soon as possible;

o Provide shelter from wind and administer warm drinks;

o Cover frozen areas with additional clothing or blankets;

o Encourage gradual, gentle movement, but do not allow the person to walk

if the feet are frozen;
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o Do not use direct heat or rub the frostbitten area (s); and
© Do not put frostbitten areas under warm or hot water.

7.0 Work Zones and Decontamination Procedures

To minimize the transfer of possible hazardous substances from the site,
contamination control procedures are needed. Contaminants must be removed from
clothing, personnel, and equipment prior to relocation from a work zone. For
drilling activities, a formal series of work zones, centering on the borehole and
rig, will be established. These zones are described in the following
subsections. For all other activities, the general sampling equipment and
personal protection equipment decontamination procedures described in Section 7.2
will be followed. Decontamination will be fully completed prior to moving off
site.

7.1 Work Zones

Prevention of exposure and spread of contamination will be controlled
through establishment of work zones. Three work zones will be used in this
project: 1) Exclusion Zone, 2) Decontamination Zone, and 3) Support Zone.

7.1.1 Exclusion Zone

The Exclusion Zone is the area where disturbance activities (monitor well
installation or coring activity) are conducted and where contaminants and
physical hazards may be present. Only properly trained individuals who are
wearing appropriate personal protection equipment will be allowed to enter and
work in this zone. The size of the Exclusion Zone will be established by the
Supervising Geologist based on site-specific conditions, but generally includes
the area within a 25-foot radius of the drill site.

7.1.2 Decontamination Zone

The Decontamination Zone is a corridor which leads from the Exclusion Zone
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to the Support Zone. This corridor will contain wash buckets, solid waste
disposal containers, brushes, and equipment drop tarps. All decontaminants
activities will occur in this area.

7.1.3 Support Zone

The Support Zone is the area where the field team will reside when not
performing site work. This area is to be used for eating, equipment storage, and
staging. It is extremely important to locate the Support Zone in an area that
is know to be free of contamination and as far upwind from the drill site as
practical (at least 50 feet).

7.2 Decontamination Procedures

Equipment Decontamination Procedures

Equipment (spades, bailers, shovels) must be decontaminated before they may
be used at other sites. Usually, a water washing in a detergent solution
followed by a potable water and distilled water rinse will be sufficient to
remove contaminants. Occasionally, washing with acetone or other solvents may
be required. Remember, some solvents are toxic or extremely flammable and should
be used with caution.

Rig Decontamination Procedures

1. Use a high pressure water wash to remove site contaminants from the
drill rig and associated equipment (auger flights).

2. Set up wooden pallets and lay flights down to wash with the high
pressure water. Remember to wear splash goggles during this activity.

Personal Protective Equipment Decontamination Procedures

1. Remove outer gloves and dispose in trash container. Hard hats, safety
glasses, and boots should be cleaned at the end of the day. Set up wash

and rinse stations within the Decontamination Zone using detergent, potable
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8.0

water, and brushes.

2. Remove and dispose coveralls. Continue wearing boots, undergloves, and
respirator.

3. Remove undergloves and respirator in the Support Zone.

4. Respirators must be disassembled and washed with detergent at the end
of each work shift.

5. Disposable garments and spent respirator cartridge should be deposited
in covered containers for eventual disposal.

Emergency Response and Communication Plan

The objective of the emergency response and communication plan is to ensure

that the field team knows how to contact emergency help quickly. The Supervising

Geologist will determine how to access the base emergency response network by

coordinating with the Air Force Point of Contact.

8.1

knows

8.2

Emergency Medical Response

Before beginning site activities make sure that each field team member
where the nearest emergency medical facility is and how to get there.

o Locate the closest telephone;

o Post the telephone number of the nearest ambulance service (private or
military);

o Make sure that the field team is aware of the location of a first aid
kit and eyewash; and

o The Supervising Geologist should be prepared to handle minor injuries.

Fire Emergency Procedures

The threat of fire on this particular project is considered slight because

any contaminated material will be aqueous or solid. Fire hazards will, however,

exist

in the following activities:
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o Equipment refueling;

o High pressure water cleaning fuel storage and refueling activities;

o Any welding activities; and

o Any solvents that are used in decontamination.

The Supervising Geologist should check to see that each vehicle and
drilling rig fire extinguisher is appropriate for the fire hazard presented by
this project. Generally, Type A, B, C extinguishers are appropriate.

The field team should be prepared to fight small fires with extinguishers.
In the event of a large fire, the field team should contact the base emergency
number and report the fire.

The Supervising Geologist will take the following action in the event of
a fire:

o Try to extinguish fire, if small;

o Notify all site personnel that a fire exists;

o Shutdown site activities;

o Account for all site workers; and

o Evacuate the site, if necessary.

9.0 Record Keeping Procedures

To document the safety and health program for the Carswell AFB
investigation, the Project Director will keep records of the following:

o Documents certifying that each member of the field team has completed

an occupational medical examination.

o Documentation that each member of the field team has successfully

completed at least 40 hours of health and safety training.

o Certification of the successful completion of fit testing for

respirators.
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o Signed certificates by the field team that they have read and understand

the safety and health requirements contained in this plan.
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I. Purpose:

The purpose of this QA/QC plan is to describe the quality as-
surance and quality control procedures followed by the South-
western Division Laboratory and their contractors when performing
analyses of samples from their clients. These procedures are
used to ensure that the generation, processing, verification and
reporting of the data by the laboratories are reliable, accurate
and properly documented.

II. References:

The following references were used in the preparation of this
plan:

A. U.S. Environmental Protection Agency; Test Methods for
Evaluating Solid Wastes, SW 846, November 1986.

B. American Public Health Association and American Water-
works Association, Standard Methods for the Examination of
Water and Wastewater, 16th ed., 1985.

C. U.S. Environmental Protection Agency, Methods for

Chemical Analysis of Water and Wastes, EPA - 600/4-79-020,
1979.

D. U.S. Environmental Protection Agency, Handbook for

Sample Preparation of Water and Wastewater, EPA - 600/14~
82-029, 1982. !

E. U.S. Environmental Protection Agency/Corps of Engineers,

Procedures for Handling and Chemical Analysis of
Sediment and Water Samples, EPA/CE-81-1, 1981.

F. U.S. Army Corps of Engineers, Chemical Data Quality

Management for Hazardous Waste Remedial Activities, ER 1110-
1-263, March 1990.

G. Forester and Mason, Journal of Forensic Chemistry, Vol.
19, #1, pages 155 to 162, 1974.



III. Sample Collection:

A. Well Sampling:

All groundwater samples shall be taken using a stainless steel or
teflon bailer. Each sample container shall be filled directly
from the spout or discharge tube. Samples shall be placed in
appropriate containers as detailed in Table I. Labels must be
affixed to each container with the following information written
with permanent ink: well identification, date, required
analysis, methods of preservation, sampler's identification.

B. Soil Sampling:

Soil samples shall be taken by augering with a drill rig.

Samples shall be collected in glass liter or half-liter
wide-mouthed jars with teflon lined caps. Labels must be affixed
to each container with the following information written with
permanent ink: well or boring identification, depth, date,
required analysis, sampler's identification.

C. Sediment Sampling:

Bottom sediment samples shall be taken using a core or grab
sampler, depending on which method provides the most
representative sample of the site. Samples will be collected
either with a glass or stainless steel sampler, mixed in the
field and placed in glass liter or half-liter wide-mouthed jars
with teflon lined caps. Labels must be affixed to each container
with the following information written with permanent ink:
location identification, date, depth, required analysis,
sampler's identification.”

IV. Cleaning Sampling Equipment:

Water samplers used for collecting inorganic samples may be
cleaned with non-phosphate detergent followed by rinses with tap
water, dilute hydrochloric acid and distilled water. Water
samplers used for collecting organic samples shall be cleaned
with non-phosphate detergent followed by rinses with tap water,
distilled water, pesticide grade hexane and pesticide grade
methanol. The last two rinses should be done under a hood or
well ventilated conditions. Drilling rigs and core samplers used
for soil and sediment sampling shall be steam cleaned after each
sampling or boring.



V. Sample Preparation and Preservation:

A. Preservatives:

Preservatives are listed in Table I. All chemical preservatives
shall be of reagent grade quality. Preservatives shall be added
dropwise from dedicated containers in order to achieve proper pH
or concentration at the sampling site. A calibrated pH meter
shall be used to check pHs.

B. Refrigeration:

Keep all samples refrigerated or iced down in coolers if space
permits; otherwise, refrigerate those samples needing
refrigeration as indicated in Table I.

VI. OA Samples:

There shall be a minimum of one QA field split or duplicate
sample taken for every ten samples of each matrix type collected.
There shall also be a minimum of one blank sample for each matrix
type for every ten samples. Field blanks may consist of clean or
background soil samples, water from background wells, sample
rinsates, or distilled water as appropriate to the sample type.

VII. Documentation:

A. Fieldbook: ’

A field book shall be kept of all operations and contain the
following: well or boring number, date, water level, well
evacuation procedure and rate of recharge, sample method, pH and
conductivity readings, any unusual conditions noted (odor, color,
well damage, etc.) times of collection, preservation and
shipment, sampler's name and any information regarding blank
samples.

B. Field Data Form:

The field data form includes selected information from the
fieldbook relevant to the analyses of the sample; such as, pH,
conductivity, unusual odor or color, water level,etc. This form
shall be shipped in the cooler.

C. Chain of Custody Form:

The chain of custody form is required to establish possession of
the samples from collection to analyses. This form shall be
shipped in the cooler with the samples and must be signed by both
the sample collector and the sample preparer.



VIII. Shipment:

Samples shall be placed in coolers equipped with inserts to hold
containers securely. Samples shall be covered with ice and have
accompanying documentation sealed in plastic bags inside the
coolers. Coolers shall be sealed with straps or tape and have a
minimum of two chain of custody seals placed across the opening.
Coolers may be shipped by commercial or government carrier and
must be received by SWD Laboratory within 24 hours of the time
the samples were collected.



Table I

Sampling and Preservation Procedures

Parameter

Volatile Organics

pH
Conductivity

Metals

Hex. Chromium

Cyanide

Total Organic Halides

Total Organic Carbon

Semivolatile
Extractable Organics

Pesticides/PCB's

Herbicides

Sulfates
Fluoride
Chloride
Nitrate

Phenols

Container
Three 40 ml glass
vials
One 500 ml plastic
One 500 ml plastic

One liter plastic

One liter plastic

One 500 ml plastic

One one-liter amber
glass

One 40 ml glass vial

Two one-liter amber
glass

Two one-liter amber
glass

One one-liter amber
glass

One 250 ml plastic
One 250 ml plastic
One 250 ml plastic
One 250 ml plastic

One one-liter amber
glass

Preparation

Zero headspace,
Refrigeration,
HC1l to pH<2
Refrigeration
Refrigeration
Nitric Acid to
pH<2,
Refrigeration
Refrigeration
Sodium Hydroxide
to pH>12,
Refrigeration
Sulfuric Acid to
pH<2,
Refrigeration
Sulfuric Acid to
pH<2,
Refrigeration

Refrigeration

Refrigeration

Refrigeration

Refrigeration
Refrigeration
Refrigeration
Refrigeration
Sulfuric Acid to

pH<2,
Refrigeration



Total Petroleum
Hydrocarbons

Chemical Oxygen

Demand

0il and Grease

Total Solids ==
Dissolved
Suspended

Alkalinity

Explosives
Ignitability

Corrosivity
Reactivity

‘Gross Alpha, Beta

Total Radium

Note: The above information applies only to water samples.

One one-liter amber
glass

One 500 ml amber
glass

One one-liter amber
glass

One 500 ml plastic

One 500 ml plastic

Two one-liter amber
glass

One one-liter amber
glass

One one-liter plastic
One one-liter plastic

One one-liter plastic

I3

-One one-liter plastic

Hydrochloric
Acid to pH<2,
Refrigeration
Sulfuric Acid
pH<2,

Refrigeration
Hydrochloric
Acid to pH<2,
Refrigeration

Refrigeration

Refrigeration

Refrigeration

Refrigeration

Refrigeration

Refrigeration

Nitric Acid to

pH <2,
Refrigeration

Nitric acid to

pH <2,
Refrigeration

to

All

soil and sediment samples shall be collected into liter or
half-liter wide-mouth glass jars with teflon-lined caps and kept

refrigerated.



Table II

Analytical Methods

Water Samples
Volatile Organics
pH
Conductivity
Metals

Mercury

Arsenic

Selenium

Others
Cyanide
Total Organic Halides
Total Organic Carbon
Semivolatile Organics
Pesticides/PCB's
Herbicides
Sulfates -
Fluoride
Chloride
Nitrate/Nitrite
Phenols
Total Petroleum Hydrocarbons
Carbon Oxygen Demand
0il and Grease
Total Suspended Solids
Total Dissolved Solids

Alkalinity

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

EPA

Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method

Method

8240
9040
120.1
7470
7060
7740
6010
9010
9020
9060
8270/8250
8080
8150
300.0
300.0
300.0
300.0
9065
418.1
410.1
9070
160.2
160.1

310.1



Scoil Samples

Volatile Organics

Benzene, Toluene, Ethylbenzene,
Xylene

Semivolatile Organics
Pesticides/PCB's
Herbicides
Metals

Mercury

Arsenic

Selenium

Others
Flashpoint
pH
0il and Grease
Total Petroleum Hydrocarbons
" Conductivity
Cyanide
Ignitability s
Corrosivity

Total Organic Halides

EPA

EPA
EPA
EPA
EPA
EPA

EPA
EPA

~ EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

Method

Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method

Method

Method

8240

8240 or 8020
8270/8250
8080

8150

7471

7060

7740

6010

1010

9045

9071

9071
120.1
9010

1010

9045

450.1



U 8 ARMY CORP OF ENGINEERS
SOUTHWESTERN DIVISION LABORATORY
4815 Cass Street
Dallas, Texas 75235

Chain-of-Custody Form

Location Date

Site Well/Boring Number

Number of containers in shipment: Parameters sampled:

glass plastic pH

Conductivity

liter Vol. Organics#*
Metals**
Cyanide

vial TOX
Tot. Pet. Hyd.
Ignitability
Pesticides
Other Analyses

*Volatile Organics:

Regular detection limits

0.5 ppb detection limits

*%*Metals: (circle desired analySes)
As, Ba. Be, Ca, Cd, Cr, Cu, Fe, Hg, K, Mg, Mn, Na, Ni, Pb, Se,

Ag, Zn, EP Toxicity Prep.

CUSTODY RECORD
Signature and Title

Relinquished By Received By Date Time




U 8 ARMY CORPS OF ENGINEERS
SOUTHWESTERN DIVISION LABORATORY
4815 Cass Street

Dallas, Texas

75235

Field Data Sheet

Location

Site

Casing Diameter

Rate of Recharge

Riser Elevation

Depth of Water

Measuring Device

Date

Well/Boring Number

Casing Type

Time of Measurement

Well Purged Dry

pH Measurements

Spec. Conductance, mhos/cm

Continuous Recharge

Date

Time

Meter Type/Model

Time

Meter Type/Model

Temperature

Notes concerning condition of well, odors, color, etc.:

Sampler's Signature




IX. Sample Custody:

A. Sample Receiving and Chain-of-Custody Procedures are
designed to track the movement of samples from the time they
leave the sampling site to the time they are analyzed.

1. All samples are received in a designated area of
SWD Laboratory by a sample custodian. Each sample is thoroughly
examined to ensure that proper sampling, preservation, packaging
and labeling techniques have been employed.

2. Each sample is assigned a unique SWD Laboratory
sample number and recorded in a bound log book which includes lab
and field sample numbers, date sampled, date arrived to SWD,
Corps of Engineer District or client generating sample, location
of sampled area, sample description, and list of analyses
requested. This information is also maintained on computer
files.

3. The Chain-of-Custody is checked for accuracy and

signed and dated. Any significant information concerning samples
is recorded on the Chain-of-Custody at this time.

B. Sample Storage:

1. Samples are stored at 4C -- checked and recorded
daily -- in six 3'x6'x6' stainless steel refrigerators.

2. Samples are stored for a minimum of six weeks after
data has been submitted to client.

3. Volatile samples are stored separately in two, 21
cu. ft., refrigerators.

C. Contract Laboratories:

1. Samples which are to be transferred to a contract
laboratory are shipped within twenty-four hours of receipt by SWD
Laboratory.

2. Samples are shipped in coolers with form- fitting
inserts and covered with ice. Coolers are secured with straps
and chain-of-custody seals then shipped for next day delivery by
commercial carrier.

3. Sample shipment includes samples, chain-of-custody
documentation with explicit instructions concerning sample
identification, required analyses, turnaround date and sample
collection date.



D. Requirements of Contract lLaboratories:

1. Contractor must be validated by the Corps of
Engineers Missouri River Division Laboratory.

2. Contractor must have minimum duplicity of all major
analytical equipment.

3. Contractor must be certified by the Oklahoma Water

Resources Board.

X. Reporting and Recording Data: Analytical data is reported
and recorded in the following manner:

A. All raw data is recorded in bound books and/or computer
printout.

B. Written reports are submitted to the client after a
project is completed or at regular intervals for long-time
projects. Each report contains the following information:

1. Identification of samples by the field number and
by the SWD number.

2. Minimum detection limits for each constituent
reported.

3. Quality control and quality assurance data such as
method blanks, surrogate recoveries, duplicates and spikes
applicable to the data set.

4. Analytical results.

5. Date analyzed.

6. Date sample collected and date received by SWD.

7. Method of analyses.

C. Data and information concerning analyses is available by
telephone, computer interface or modem, or computer disc.

D. Laboratory Director maintains records of all reports
submitted to clients.

E. Environmental Services Section maintains records of all
raw data, hard copy of all reports, and computer records of all
analytical and quality control data.



XI. Preventative Maintenance: 1In order to prevent instrument
down time and costly instrument repairs, SWD uses the following
methods of maintenance:

A. Service maintenance contracts are purchased for all
major equipment such as both Perkin Elmer Atomic Absorption
Spectrophotometers, the ARL ICAP, the Hewlett-Packard GC/MSD, the
Hewlett-Packard GC, the Dohrmann TOX Analyzer, the Waters IC/HPLC
and the 0. I. TOC Analyzer.

B. Specific operator manuals are used to outline
preventative maintenance plans for all equipment.

C. Each instrument has an instrument log book in which the
daily performance, preventative maintenance activity, problems,
etc. are recorded.

XII. Data validation: Data validation is accomplished by
monitoring the precision and accuracy of quality control data,
system audits and by utilizing known and blind standards.

A. 1Initial Calibration: At the beginning of each day, each
instrument is calibrated by standard samples according to the
prescribed method. This calibration is verified by an analysis
of method blank samples immediately after the calibration
procedure and immediately before sample analyses.

1. Standards are either bought or prepared using
certified chemicals as specified in the methods.

2. Data from standards are accumulated starting from
the lowest concentration and ending with the highest.

3. Calibration is verified by an EPA Quality Control
Sample at the rate of at least 10%. Calibration curves are
generated using at least three data points.

4, Calibration data is recorded on raw data sheets and
kept in bound books and/or computer files.

5. Method blanks are prepared for every twenty samples
or less containing appropriate amounts of reagents used in sample
preparation. Data from the blank is determined and recorded
after calibration. If the method blank is above the required
detection limit and/or the lowest analyte is less than ten times
the blank concentration, the entire sample set will be
reanalyzed.



B. Spiked Sample Analyses: Spiked samples are samples
altered by the addition of known amounts of analytes. These
samples are analyzed along with actual samples. The percentage
of analyte recovery is then calculated to ascertain quality of
data.

1. Spiked samples are prepared before sample
preparation procedures (digestion, extraction, etc.) and
generated at the rate of at least 10% of samples.

2. Individual percent recoveries are calculated as

follows:
Recovery = (SSR - SR) x 100
SA
where SSR = Spiked Samplé Result
SR = Sample Result
SA = Spike Added

3. Percent recoveries outside the range of 80 to 120%
are considered outliers. Spike recoveries are disregarded for
samples in which the concentration is four or more times the
spike amount.

C. Duplicate Sample Analyses: A second spiked sample is
prepared and analyzed as above. The information generated is
used as a check on instrument reliability, operator error,
chemical problems, etc. L

1. The relative percent difference between the spike
sample and the spike sample duplicate is calculated as follows:

RPD = (D1 - D2) x 100
(D1 + D2)/2
where RPD Relative Percent Difference

D1
D2

First Spiked Sample Value
Second Spiked Sample Value

2. Results of duplicate analyses for samples with
concentrations greater than five time the required detection
limit shall have RPD of less than twenty percent to be
acceptable.



D. Corrective Action: If some, but not all, spiked and/or
duplicate spiked samples are found to be outliers, the entire
sample set is reanalyzed using the sample extract or digestate.
If all the spikes and/or duplicate spiked samples are outliers,
the entire sample set shall be reanalyzed starting from the
initial step (digestion, extraction, etc.). A thorough
investigation of reagents, instrument condition and calibration,
and any other factors contributing to the problem of accuracy and
precision will be conducted in order to correct any problems.

E. External Quality Assurance Program: SWD Laboratory
participates in a QA program provided by the U. S. EPA
Environmental Monitoring and Support Laboratory of Cincinnati,
Ohio, the certification program by the Oklahoma Water Resource
Board, and the U. S. Army Corps of Engineers validation program.

XIII. Procedure for Cleaning Glassware:

A. Trace Metals Analyses:

1. Prior to use, glassware for trace metals analyses
is rinsed with pesticide grade hexane.

2. After use, glassware is rinsed with tap water,
washed with a Liqui-Nox solution, rinsed twice with tap water,
and, finally, rinsed with distilled or deionized water.

3. Stained glassware is cleaned with a strong acid
solution, then washed and rinsed as above.

B. Organic Analyses?{

1. Prior to use, glassware for organic analyses is
rinsed with pesticide grade hexane.

2. After use, glassware is rinsed with tap water, then
sonicated for fifteen minutes in a solution of Liqui-Nox in a
sonication bath. This is followed with a tap water rinse, two
distilled water rinses, and an acetone rinse. After glassware is
dry, it is placed in the muffle furnace at 550C for four hours.

3. Stained glassware is cleaned with a strong acid
solution after sonication, then washed and rinsed as above.



C. Other:

l. Glassware used for phosphate determination is not
washed with detergents containing phosphates.

2. Glassware used for ammonia, Kjeldahl nitrogen and
nitrate/nitrite is rinsed with ammonia free water.

XIV. S8ample Disposal:

A. Samples are stored for a minimum of six weeks after the
report is generated. The date a report is issued is put into
both the sample log book and the work order book. The sample
storage area for completed samples is separate from current
samples and inventoried at reqular intervals.

B. Hazardous samples are either returned to the client when
completed or combined in specially marked containers for proper
hazardous disposal.

Xv. BSafety:
A. Emergency Eguipment:

1. The laboratory is equipped with four overhead
‘'showers, two eye washers and four fire extinguishers.

[

2. A Red Cross first aid kit is located on the
premises.

-

3. All safety equipment is checked on a regular basis.

B. Protective Equipment:

1. All personnel are provided with laboratory coats,
disposable aprons, dgloves, respirators and protective eyewear.

2. All personnel are given a medical examination
annually.

C. Ventilation:

1. The laboratory has four ventilation hoods and they
are used whenever toxic or flammable materials are used.



XVI. Personnel: At the present time the laboratory is staffed
by three chemists and two technicians. Two other chemist
positions and two technician positions will be opening by the
middle of 1991.

Personnel currently on staff and their responsibilities are
as follows:

Catherine Hutchins, Chief, Environmental Services Section

1. Provide work assignments and coordinate projects within
the Chemistry section

2. Maintain and upgrade QA/QC program

3. Train personnel

4. Purchase equipment, supplies, and materials necessary for
maintaining laboratory .

5. Consult engineers, geologists and field personnel

6. Evaluate and contract outside laboratories for overflow
work

7. Evaluate laboratory data and write reports

8. Prepare Final QA/QC Reports for major projects

Anhmai Tran, Chemist

1. QA/QC manager

2. Chemical analyses using wet methods

3. Chemical analyses using atomic absorption spectroscopy,
'spectrophotometry, TOC analyzer, ion analyzer, microprocessor,
gas chromatography, TOX analyzer

4. Train personnel /

5. Evaluate data

Donald Bradshaw, Chemist

1. Safety officer

2. Chemical analyses using wet methods

3. Chemical analyses using atomic absorption spectroscopy,
spectrophotometry, TOC analyzer, microprocessor, TOX analyzer,
infrared spectrometer

4, Sample tracking manager

Albert Acosta, Lead Technician

1. Computer operations and data management

2. Sample preparation and analyses for trace metals
3. Sample receiving and tracking

4. Chemical analyses using wet methods

5. Chemical analyses using ICP and AA methods.

Franklin Kelly, Technician
1. Sample preparation and analyses for ions

2. Sample receiving
3. Chemical analyses using wet methods



Resume of Catherine E. Hutchins

1223 Lodema Lane
Duncanville, Texas 75116

Work Experience:

February 1988 to present:
US Army Corp of Engineers, Southwestern Division Laboratory
4815 Cass Street, Dallas, Texas 75235
Position: Chief, Environmental Services Section
Supervisor: Mr. William Tanner

214/905-9130

Duties include: Performing professional analytical and
physical testing of water, soil and dredged material
received by the laboratory. Primarily use microanalytical
techniques such as Atomic Absorption, Gas Chromatography,
TOC, colorimetric, volumetric, gravimetric and wet chem-
istry analyses. Utilize professional knowledge and educa-
tion covering a wide range of test procedures and
theoretical principles to accomplish assignments. Directs
work assignments to technicians from the receiving of
samples to the writing of comprehensive scientific reports
to clients. Extensive work on the IBM XT and AT using
Lotus 1-2-3, dBase, Wordstar and Smartware systems.

February 1983 to September 1985:
State of Louisiana, Dept. of Environmental Quality
P.O. Box 44111, Cap. Station, Baton Rouge, Louisiana 70804
Position: Environmental Engineer
Supervisor: Mr. Thomas Bradley

504/838=5365

Duties included: Conducted inspections of complex major and
minor industrial and municipal wastewater dischargers having
Federal and/or State discharge permits. Conducted compliance
assurance portion of major stream surveys. Performed
routine surveillance of nonpermitted industries and
municipalities. Investigated various environmental
complaints and hazardous incidents. Coordinated work
assignments of subordinates. Conducted comprehensive
field sampling and analyses, oftentimes under extremely
hazardous conditions. Conducted Performance Audit Inspec-
tions of public and private laboratories to ensure proper
sample collection, preservation and analyses procedures
were being adhered to. Reviewed and verified provisions
or conditions of Wastewater Discharge Permits and
Discharge Monitoring Reports for the EPA.



April 1980 to February 1983:
Jefferson Parish Environmental Department
3600 Jefferson Highway, Jefferson, Louisiana 70121
Position: Environmental Engineer
Supervisor: Dr. Michael Loden

504/367-6611
Duties included: Coordinated the Federal Pretreatment
Program directives as they applied to Jefferson Parish.
This comprised direct collection or supervision of
collection by subordinates of water and wastewater
samples from industrial and sewage treatment plants.
This required interpretation of analytical data for
judgmental decisions regarding compliance to Federal,
State and Parish law. Duties further entailed
preparation of the specific billing format to be assessed
violators. 1In addition, it was required to respond to
various environmental complaints and hazardous incidents.
Further responsibilities included working closely with
sewerage department engineers to upgrade sewerage system,
sewage treatment plants and quality of sewage from
industries. Also, taught the Certified Sewerage Treat-
ment Plant Operators' course, a Hazardous Materials
course to firefighters, and a Hazardous Gases course to
plant operators.

-

June 1979 to April 1980:

Jefferson Parish Water Quality Laboratory
3600 Jefferson Highway, Jefferson, Louisiana 70121
Position: Chemist '
Supervisor: Mr. Wayne Kdoffskey

504/367-6611
Duties included: Collecting and analyzing water and
wastewater samples using instrumental and wet techniques.
Organic materials were analyzed using TOC, spectrophoto-
metric and gas chromatographic methods. Metals were
detected using atomic absorption and atomic fluorescence
methods. 1In addition, conventional wet chemical tests for
COD, oil and grease, BOD, total suspended solids, nitrates,
sulfates, surfactants, settleable solids and fecal coliform
were performed as required. Extensive use of computer was
required to record data and perform statistical analysis.



Related Training:

Sewage Treatment Plant Operators Licenses
Activated Sludge Class IV, June 1982.
Recertified in June 1985.
Biofiltration Class IV, June 1982.
Recertified in June 1985.
Rookie Firefighter School, August 1982.
Hazardous Materials Course, December 1982.
Computer Courses:
Lotus 1-2-3, June 1988
dBase, June 1988
Advanced Lotus 1-2-3, May 1989
ARL ICP School, June 1989
Hewlett-Packard GC Training, November 1989
Dohrmann TOX Training, October 1989
Managing Environmental Compliance at Federal Facilities
Course, November 1989
Hewlett-Packard GC/MS Training, March 1990
Waters IC/HPLC Training, February 1990
Environmental Laws and Regulations Course, June 1990
HTW Overview Training Course, July 1990

Education:

Eastern Illinois University

Charleston, Illinois 61920

Degree: Master of Science, May 1978.

Major: Chemistry -- emphasis on Environmental and Physical
Thesis: Amperometric Determination of Chemical Oxygen Demand
University of Illinois

Champaign, Illinois 61820

Degree: Bachelor of Science, May 1976.

Major: Chemistry

Minors: Physics and Mathematics



Resume of Anhmai Tran

2020 Via Bellena
carrollton, Texas 75006

Work Experience:

April 1989 to present:
SWD Laboratory, US Army Corps of Engineers
4815 Cass Street, Dallas, Texas 75235
Position: Chemist
Supervisor: Catherine Hutchins
214/905-9130
Duties include: Sample tracking manager. Wet and
instrumental chemical analyses. Train personnel.

1988 to April 1989:
Hydrocontrol Corporation
4574 Claire Chennault, Dallas, Texas 75248
Position: Chemist
Duties included: Testing and analyzing water samples.
Preparing, testing and standardizing chemical solutions
for customers.

1987 to 1988:
Baylor College of Dentistry
3302 Gaston Avenue, Dallas, Texas 75246
Position: Research Technician
Duties included: Prepare :.chemical reagents, set up
laboratory instruments, photograph research pictures.

1981 to 1986: -
Hydrocontrol Corporation
3801 South Moulton, Oklahoma City, Oklahoma 73158
Position: Chemist
Duties included: Research and development, test and
analyze water samples. Prepare, test and standardize
chemical solutions for customers.

1980 to 1981:
Oklahoma State Department of Health
1000 N.E. 1oth, Oklahoma City, Oklahoma 73123
Position: Assistant Chemist
Duties included: Wet and instrumental analyses of
water samples.



Related Training:

"Computer Courses:

Lotus 1-2-3, May 1989

dBase III, June 1989
Dohrmann TOX Training, October 1989
Hewlett-Packard GC Training, November 1989
Hewlett-Packard GC/MS Training, March 1990
Waters IC/HPLC Training, May 1990

Education:

Oklahoma University

Norman, Oklahoma

Degree: Bachelor of Science, December 1979
Major: Chemistry

Minor: Physics

Saigon University

Saigon, Viet Nam

Degree: Bachelor of Science, April 1975
Major: Biochemistry



Resume of Donald Bradshaw

2422 North MacArthur Blvd.
Apartment #1236

Irving, Texas

75062

Work Experience:

January 1991 to present:
US Army Corps of Engineers, SWD Laboratory
4815 Cass Street, Dallas Texas 75235
Position: Chemist

June 1988 to December 1990:
City of Olney .
201 E. Main Street, Olney, Texas 76374
Position: Wastewater Plant Operator

August 1984 to May 1987:
Professional Food Service Management Co.
3400 Taft Blvd., Wichita Falls, Texas 76308
Position: Assistant Chef

Education:

Midwestern State University, Wichita Falls, Texas
Degree: Bachelor of Sciemnce, May 1987

Major: Chemistry ’

Minor: Biology



Resume of Albert Acosta

3633 Big Horn Trail
Plano, Texas 75075

Work Experience:

April 1989 to present
US Army Corps of Engineers, SWD Laboratory
4815 Cass Street, Dallas, Texas 75235
Position: Chemistry Technician

September 1988 to September 1989
Brookhaven Community College
Farmers Branch, Texas
Position: Physics Teaching Assistant

Education:

University of Texas, Arlington, Texas
Degree: Bachelor of Science, May 1992
Major: Chemistry

Related Training:
ARL ICP Training, December 1990

’
7



Resume of Franklin Kelly

206 Bowles Court
Kennedale, Texas
76060

Work Experience:

May 1990 to present:
US Army Corps of Engineers, SWD Laboratory

4815 Cass Street, Dallas, Texas 75235
Position: Chemistry Technician

May 1989 to September 1989
Tarrant County Water Control
Fort Worth, Texas
Position: Technician

March 1987 to May 1989:
US Army
Dallas, Texas
Position: Signal Corps

Education:

Tarrant County Junior College, Fort Worth, Texas
Degree: Associates in Arts, June 1989
Major: Pre-Civil Engineering

’
/



XVII. Personnel Training:

A. Full time employees receive periodic outside training in
environmental analyses, sampling, hazardous waste management and
computer operations.

B. Students and part time employees receive on-the-job
training based on needs described in job description, observe
slide presentations and films describing use and operation of
major equipment, and must demonstrate proficiency before being
allowed to analyze samples.

C. New employees are hired for a one year probationary
period. During that time the employee's work is constantly
reviewed and evaluated for performance and productivity.

D. All employees' performance is reviewed annually.

XVIII. Laboratory Validations and Certifications:

A. The Southwestern Division Laboratory is validated on an
annual basis by the Missouri River Division Chemical Review
Section to do analyses for metals, pesticides and PCB's under
the Corps of Engineers' Hazardous and Toxic Waste Program.
Within a year validation to perform petroleum hydrocarbon,
purgeable volatile organics, and explosive analyses should be
completed.

B. SWD Laboratory is certified bi-annually by the Oklahoma
Water Resources Board and anndally by the State of Arkansas Water
Commission to do a variety of chemical analyses for projects
which are under their regulatory control.

C. EPA audit samples are analyzed bi-annually by SWD
Laboratory as part of the interlaboratory QA/QC program.



XIX. Equipment:

A. Instrumentation:

Item Manufacturer Model Age,¥Yr

pH Meter Cole-Parmer 5986-60 4
Specific Ion

Analyzer Orion 901 11
Conductivity Meter YSI 32 New
Conductivity Meter Barnstead PM 70-CB 3
UV-Visible '

Spectrophotometer Milton Roy Co. 20D 3
Atomic Absorption

Spectrophotometer Perkin-Elmer 401 15
Atomic Absorption

Spectrophotometer Perkin-Elmer 5000,HGA 500 5
Total Organic Carbon

Analyzer 0. I. Corp. 700 4
Gas Chromatograph Hewlett-Packard 5890 1
BOD Analyzer YSI ! 54A 5
Inductively Coupled -

Plasma Analyzer ARL 3410 2
Total Organic Halide

Analyzer Dohrmann 20A 1
HPLC/IC Waters 510/820/484 New
Gas Chromatograph/

Mass Spectrometer Hewlett-Packard 5890/5970B New

Equipment To Be Purchased in Fiscal Year 1991:

Mercury Cold Vapor Analyzer--to replace Perkin Elmer #401 AA

Purge and Trap System for Gas Chromatograph--to enable

laboratory to perform purgeable volatile organic analyses

IR Spectrometer--to enable laboratory to perform total

petroleum hydrocarbon and oil and grease analyses
LC Automatic Sampler, HPLC Pump, UV/Vis Detector and Control
Boards-~to upgrade HPLC/IC system in order to perform explosive

analyses



B. Major Laboratory Equipment:

Six Refrigerators
3'x6'x6"

Two Refrigerators
3'x3'x5!

Radiant Heat Oven
Forced Draft Oven
Furnace

Muffle Furnace
Three Fume Hoods
Fume Hood
Distillation System
Distillation System
Ion Exchange System
Centrifuge
Centrifuge
Centrifuge
Centrifuge

Balance

Balance

Balance

Balance

Balance

Balance

Ultrasonic Cleaner
Sonicator
Roto-evaporator

Small Hot Plate

Nor-Lake

Kenmore
Lab Line
Blue M
Heavi-Duty
Hoskins

Labconco

Allen-Bradley

Barnstead
Barnstead
Millipore
IEC

IEC '

Lab Line
Barnstead
Fisher
Mettler
Mettler
Mettler
Ohaus
Sartorius
Mettler
Ultrasonics

Buchi

Lindberg

106
Imperial III

ov-18C

A-1013
A-1013
Milli-Q
2K

EXD
Imperial III
1250
B-5
PC400
K-7
AE200
B300

1202

W-375

R110

11

31

31

12

30

10

12

25

11

11

22

12

22

Unk



Large Hot Plate
Large Hot Plate
Small Water Bath
Large Water Bath
Vortex Mixer
Autoclave

Ampule Sealer

Automatic Digestion
Unit’

Magnetic Stirrer/
Hot Plate

Lindberg

Lindberg

Blue M

Blue M

S/1 K-550-G
1250

Barnstead

0. I. Corp.
BD-40

Technicon

Corning



Appendix B
Sampling and Analysis Quality Assurance/
Quality Control Plan
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1.0 INTEODUCTION

1

.. Genera.. The paryp se N

is to document the _rocedures

1S3

Assurance Project Plan (QAPP)

require:i ¢ - sure ~<~hat all data obtained from
the investigative & "tivit:ies .1 the -Jarsw=.. AF2 Resource Conservation and
Recovery Act (RCRA) Faci.itv nvestigatl . RFI: study are of acceptable
quality. The valic .ty and representativenes. - % this data must be ensured, so
that the magnitude anc extent of contamina- . on ~an be accurately defined and
remedial decisions can be maile whizh ere - - =nica.ly sound. Quality assurance
(QA) 238 tne 53overnment actliv.ty rejJuired * issure desired and verifiable
levels cof qualaty i:. a.. aspects -f ar 2ovwes-agation. Quality contrel (QC) is
the functional mechanism to achieve jJuai.- ara The QA program,
administered by the Gavernment, w:... ensu:e na: the QC program will result in
high quality data This documenr wi.l ae: : . ve the QA/QC procedures for each
aspect c<f the :nves:igations whioh w.ll mes' the data quality objectives of
this prciject Procedures :in ~his JASF Canre ron. Chemical Ouallty Data Management

for Hazaraous Waste Remedial Activities, = - ;

regulation, ad:zitionas Jurdan

Wit

ref K1, a Corps cof Engineers

i

Facility Investigations Guidance, sw-87-

001 (ref. 1%, TestMethods for Evaluating Sofid Waste =w-%46, (ref. 13).

1.2 Organizat. .t Tl LiaTer ;= =ne data quality procedures
and techniques to be usec wn " ne w rCx oial : investigations at Carswell
AFB, For: Worth, Texas he Erudy Wil ! i onplished through the sampling
and analvsis of soi. secimen” &, a2 w~ater, and groundwater, and
the installation of nonitoring we..s A i cuun.Lon of the project is given
in Section Z. Sect: =& 1@sribes prooen ;2 1zation and personnel; Section
4 discusses the gual.ty assurance  Diert +nis project; Section S
discusses the field wvork ° per: nrmed n- procedures to be used 1in
drilling, wel. insta..ati.n, nd samp.:no rock, sediment,
groundwat.er, and sur face wate:- ano Saot 1. 30usses sample handling and
testing. Secticns U throughb Jiatuss 3 amegrity, data reduction and
validaticon, aadits, 0T 0 rre Uawe a0 oo

1.3 DJeviations From Estar.isied Pro tol..w ’hre section discusses

procedural deviation: and changes

in procedures which :cre tempc:ary
field investigations anc whic: wi..
plan will be made by the fiel: manaje:
will be documented ard wilil be repo-t
deviations become neressary w . 'h u

S h 1 work p.an. Any deviations

o
Pl

nexpected conditions during

ret i+ = e cbjectives of the RFI work
« wr -~ect manager. These changes

e £:I report. In the event that
+ e obiectives of the RFI work

1



plan, the Carswell AF3 w... - .oml’ Lo .2 =n tne Texas Water Commission
(TWC) , @& request for work [.4n mo:iiizar "he request will include the

detaiis c¢f the currsnt groceiares (:f apu. ir.e:, the proposed change, the

rationale for the cnaange, ani a proposea *.ae= rrame for action by the TWC.
The TWC will reply in wriotirs op ~hei- ir-«r * 2 act on the submitted request
within a reasonable peri:3d « - =ime af-er -« —i-iny the request. Once the
modification has been approves by the TW - ae apprepriate changes will be
made -n the RFI wor< p.arn “he wadif o cat wil. also pe documented in the

RFI report.

4]



2.0 PROJECT BACKGRLINI

2.1 Site Desc:riptidll. arswe .. ALr & HBase 1g the home of the
Strategic Air Commard {(SAJy ~n Bombardmert wWing., The mission of Carswell AFB
is toc maintazn the :fapabi.it- »f e-riteg. warfare and air refueling
operations. SWMU No €2 Landf .. N & «fiugure No # of work plan) and SWMU No.64

& 67, French Underdrazrn System an: C:i/Ware: separatcr {(figure No.7 of work

plan) work areas encompase t! s APP

3.0 PROJECT ORGANIZATION e P WwWort cgtriet, U.S. Army Corps of
Engineers (COE), wilil use a mu.t.-i13c1ip..na 'y project team from the
District’s Geotechnicza. Erar © =« wersee yrorect activities.

3.1 Field Percscnne. CLE L1 cpeerav w... be conducted by the Fort
Worth District, a contracror oot o P 1t ey wiil be coordinated by the

COE Field Manager. The ¢JE ' .el: Maage: « . -ocrdinate all field activities

with the District 2ff::e and orov.de sate: :n:d quality control oversight.
Each contractcr wil. a.sc designate s Foe sarnsger whe will coordinate

activities witn the DF ¥iel Marage-

3.0.. Forn Wortn o oLstr.oot Fiel ew: . District drilling crews
consist I a dri.cler. TWwe ne. pers ani a i guLut Water sampling crews

consist 2f twe individuals exper.encsd L1 s+ 1ronmental water sampling. Field

crews are supervise: v the “ieil FEiginee<:. 3 seclogy Section. Members of
Fort Worth Dastraict fiels Trews have woHrke n -azardous waste investigation
projects on military, :n8ta.aat ions 1. Texe s 'k .at.oma, Arkansas, and New
Mexicc. (rew members artend *orma. .ind o ¢ rma. training sessions, including

hazardous and toxiT waste (H w:

Tery e nd The average hazardcocus waste
experience lewel of "ne wate: samp .1 ore. temrers . approximately 2 years.
The average hazardo.s wasgte s wper «n e [« - ¢ tre drilling crew members 1is

approximately € yea:rs

3.2 Quality Cortri. Fers.nne. A.. - ir cram personnel are responsible
for monizoring and reviewing a.. procedurs se  .n every stage of the work to

ensure taat data gereratez @ ~he ouirge @ oxe uraion of the work plan is

accurate, complete, precise :u7 represent-: = f ~he site studied. The Field

Manager 51 a member % nh:.s S atf . 1esigr.- ¢ ws the Quality Control Officer
and is responsible f-v The p-oTer —xeour - -2e2d DC, as discussed in
Section 5.10

3.3 Quality Assuranie :erscuue . . ©. assurance will be periormed by
the Fort Worth District, Geotechn. :a. Bra:r - Hazzardous Waste Management
Section (HWM) . This sestiin edart . - o *rs .«:, Geotechnical Branch and will



be responsible for Sv e oan fie 3 oaaals 1 reviewlng laboratory audits.
P

The audit function .s distussed .0 feot: WM Section will oversee
performance and system aadilr : °f “nis 1nv-3t Lgetive program, perform an on-
going review of QA rrocelares. ars be.p : lxr.ate QA training for project
personnel

3.4 Laboratory Awales s, testin o1 tuality control testing are
performed by contra:t .ancrar ries. A ' -w .n. 13 performed by the Corps of
Engineers Southwest2rn D.7is . n Labirator. IWT Lab) . SWD Lab’s responsibil-
ities include procuring ana. /s ise. <=2:rvorer  aralyzing QA samples, and val-
idating chemical da-a cetan g o WD La rganization, responsibilities and
key perscnnel are c¢inta.a=d - trnerr A ar . whicn 1s on file in Appendix

B of work the piar.

*.4 . Samp..ny oy fort WernooLstiiit Field Crews. When sampling
is performed by For- Wortn I.str:.t Z.el.: :=ws, SWD Lab receives shipments of
samples from the fi=2.a, wnili 1t 1asses . .-s contract laboratories,
except fcr the QA sampl.e« "rese Lapcras ¢ .-=s currently include Southwest
Laboratories of Oklihoma. 2r ven Arrow, < NDEK2 Laboratories, Richardson, TX;
and Alpha Nuclear, 3sr.:ngtcr TX Inoaga s r., wnaree new analytical

laboratories wil. ke ge e te ! Dy Mar-p oo

2.4 ¢ Samp..ng by ooontracn Fie. rews When sampling 1s performed

by A-E contractors, thei: lancrat ries res. e al. samples except the QA sam-—

ples, which are sen ©. SWL .aD lontra ibe ratories include Southwest
Research Institute, San Antoo..-., X, thr-.: #&u.rns and McDonnell, and Raba-
Kistner, San Antoni . TX. ti uag’ EBrascc 0 1oes. Inc. Additional labora-
tories could ne adde as ew ~AE oS- K irs selected.

.4 ¢ Lascrat.e:iy s.isatil ~ .a and al. contract laboratories
are validated by the Corps <@ Zng.aesrs » wr . Hiver Division Laboratory
(MRD Lalb). The val.da%ioer - T€8s 1nvCLwe 2+ .ew of their laboratory quality
management manual, Qerrormencs sudiv. sample analyses, and an on-
site znspecticon. T& Wt Lot DT oaress v, 3cussed an detail in Appendix B
of ER-1110-1-26% (ret ¢



4.0 QUALITY ASSURANCE UBJECL JIVE. le
project have been cnosen =¢ mneet ' ne <oa
assessmenz, and remedial des.an Thece
support between Level 110 ant Level IV,
in ref. 7, tne mainimum internal lata rep
required o>f aii ana .ytica. .aborarsr.es
B  Sample iden:t:if.car ic U @ rs oW
I2’s anc QC samp.« 1.omper:
B Tnhe labcratisrv wo .. e | ronlem
riate form.
® Each analit w... oe =g e as
1fied quant.taticn . o.mit Lisres
rasult (based on Labratocoy JC
samples wil be repc:ted 1oa dr
content.. D oLutiorn faonor “rnr
also be rep:r*ea
B O samples wi.. L0, o€ 4
soikes, labacra-ory tapliaies, £
These samples wi.. '~ Aana./z=c a

Or as speci:iea 1. * s JAPE

The data developed :rom 'he o ves
meet the objectives discusse: pe. .~ wviTh v
ness, acciracy, comp..eteness Aand “Oonupard
will be deveioped 1: the .af. rators from e
remainder wi..l be measurec O T

4.1 Accuracy. Auovurar ] e e e
the actual value, 1 ., the amoun” «! mea:su
as a percent recove:y Lt & KioUWDH onrentrat

accuracy of an analvtica. pr cedur-

amount cf matreria: maty o wake ot 8
matrix. A standard matri: :  maoe u e
soil with approximate.y the -ame ;ayiica.
plasticity, grain s.ze. etc as e fie,
described as all components T nrne samp
compound being analyzed) Tre lar w.oi.
on 10% of field samr.es, as we.l 3: T

" l{‘ -

i

e det e

I

s.ecr to precision,

i.a. .ty cbjectives of thuis

sLte risk

characterization,
an be achieved with analytical
ciped in ref. 14. As described
iz requirements which will be

-3 ~he following:

sausg-referenced with laboratory

irriving samples on an approp-

vaiue or less than a spec—
sprendix 1I). Each questionable
me reported as such. Sc:il
xht. basxs with the moisture

iates, and analysis dates will

surrogate spikes, matrix

and field blanks.

AN &,
apl.cates,

»r:7led i the analytical method

‘z2:1bed in this work plan should
representative-
ty The majority of this data

anzlvsis of field samples and the

~h:ch a measurement agrees with
“ment bias. Accuracy 1s expressed
.f reference material. The
ined by the additicn of a known

samg le matrix or a standard

% ...ec water or Sterile, clean
pert.es (pocrosity, permeability,

S AmME . e

Tne field sample matrix is
<ture except the anality ithe
squsred to perform matrix spiking

‘% ¢t standard matrix samples.



3N 5 -

Field sample Matraix amnd =27a . iarl nalz s al
matrix-analicy chem:izas .ntezact. ne afze
matrix behavior of =tne spike: fie.d samp.s
matrix of the orig:zna. samp.- Tre matrod
an anal:xty which s added t - ne matr.x berv
the spike 1s complered, ~ne s -CTurasd, of e
percent recovery as show: b ne .l wl :
. e e
where o AIC L1i% Coana iy adie
T, = amount tanalily prese:.
matry ‘equal to ozer IS
Aanc AMOUILY ¢ 8Sp.xeT ma:s¢
Typically, the amcou it H ern e a0al
is spec:fied by the .aboc:at gualine
background concentrataon f -re snaiity
be spiked for all crgani  “ompoursis Whii
sample matrix, howere: 1 ser ¥ sarzogac”
and chemical proper-ies 3 i X
surrogates. Accept an. e @00 UeIy AL Jes !
are discussedad in the ana. vt oL TeEnloog
4.: Frec.sicr S Tuno a Tiea
of an aralytical va.ue aua 8= as a
and analytical prccedure:s Ex X L
samples. The signi - zcanoe £l Rl L i
sample 18 a field rep..cate, il 2L . Tan
Field repiicates are take!. “he rave
shipment >f samples from a = =2 afiohews
analytical method, 4t =a. soaJe, La ens
percent difference RFC et weRrn ap LI tare
compecnernt, relative “ 7 tle soeTgge 00 9r
wher: s ana. ity neentoat.
anality oncentoati.

[
v

A

.# spiking show how the sample
The

L oY

ne analytical results.

be comparable to that of the

soixe sonsists of a known amount of
re analysis. After analysis for

srrcedure is expressed as a

Tion:

.4

100%,

the sample matrix,

v .n the unspiked sample
>r the standard matrix),

;. recovered in the analysis.

2t 1nto a field sample matrix

>rogram, or 3 to 5 times the
e sample matrix. Samples cannot
.. pw»ssibly exist in the field
xmp >unds, each of whose physical
+¢ surrogate matrix spikes, or
wav 3 rlass of crganic compcunds
a4 1 parameter.

+ne degree of reproducibility
; 1 the guality of the sampling
sruwaned by analyzing replicate

. rement depends on whether the
1 matr.x spike replicate.

;ne per batch {each daily

< jreater., Precision of the

re- mv cairculation of a relative
a. s .cal recoveries of a sample
=0 yveries:

x L00%

* e sample,
~~e sample replicate,



anc Al oaml 8 ne 1. € i@t omary to express RPL
a [o T # =onanbe
These calculataicng -re s, L e 3 12 spikes and matrix spike

duplicate:s.

4.3

.3 Completenc:s Eae oI Lot e re assessed by comparing the
number cof samples c:.lected *  nhe numbe: : samp.es planned. Analytical
completeness will be assesse. oy omparin. © & “c¢tal number of samples with

valid ana.ytzcal re ‘s to e nmber or carples collected.  The overall
project complietenes: .3z, therefcre. 3 comp.: 3o between the total number of
valid samples to ths number ¢ samples plairo The results-will be
calculated followin: Jatzs wa. . dar . and oo “ompleteness (C) 1s
determined byv:
where: Fo= dL URUe D f ganpd- aioned,
and P o= umpbe:r of cralir data ¢
A value >1f 9(C% or h.azoe i . L £ +¢ iess than 90%, problems in
the sampling ©¢r ana.vt . a. p:leaure:r  sho -+ examined and possible
solutions expicred
4.4 Representat.veness Reo e gant o s 58 expresses the degree to
which sample data acrsurately anc precisei . r-cresent actual site conditions.
The determination 0f “ne reprasent Ll vene e data will be performed by:
B Ccmpar.ing ac ca. 3Amg TaTLoes ~nzse sutlined in the work
plarn.
B Tcentifying =nda oL imloat: tynrep -+ ative data in site character-
nzation act:i siTies
B Ccomparing &Li.yTi lds o e8uL’ 3 ¢ i.o.iLcates with samples o
determine th= sgpread tre Tara
B Examaning blanks Toor It A
Representativeness 1 : « Juadil ativse Jerern L The representativeness
objective of this wC 'k piani .- L0 & .1minag ion-representative data.



4.5 Comparabi. .ty

confidence with which
sets inclide data generated
work plan.

data generated by tle same

obtained using differing samy. .

comparabkility objectives «f
using standard test methcas
data as possabie.

4.€ Sensitivity

calibration sensitivity and

ment. The calibrat:on

evaluated 1n the corcentrati

is the ratio of the <a.:ik:

analytical signal a' a
which is based on tre
concentration in a
tion limits represert
procedure plus a safety

quantitat..on limit.

LAAnt Lt

one da- 2

data generatec Dy

LADRCT An

laborar

tens

sengl’

“ ne sur

fact

P

2Ly Dve

LAnG e rhniore
LS wWOr< EPuad
and . T
oL I [
ne ana./tioa
rwit . torie
r £ '
[T LSOV BRI
ana ARG ST
RERAY * 1 he :
in s o greTit
E 5 o e
s e Jdevte -
4 ¥E iond T s

[ Y

pared to

-. dative measure cf the

another. These data

rawories perfcrmed under this

vy

.ous investigative phases,

werina of several years, or data
analytical protocols. The

“# .. te generate consistent data

v as much previously generated

74 .. rerm which refers tc the

wwnant.vity of a piece of equip-

g+ <! the calibration curve

B The analytical sensitivity
ne standard deviation of the

1T Lol The detection limit,

velg, 1 the smallest reported

eve. of confidence., Quantita-

-rtainties in the anaivtical

1. .amit s a part of the

3. rer in Tables B-4 to B-9.



5.0 FIELL OPERATIONS Trhis o osenrt a0
sampling, decontaminat.zr, wasne
QA/QC.

£.1 Oversight

5...1 Fiela Manage: Yle o oa
Field Manager, who will meet w:ith *he samr
start of the projec:t. The purpose o "he

of the ianvestigatior and resc

discuss drilling locations and cliearanzes.

decontamination, anc any spec.a. oonsiders

Manager 1is responsir.e for ensuring @ hat s

this worx plan are fciiowed, =nat the

that the quality controi: procedures &

Manager will serve as &

and between the fieid crews ani the rr:

LI

1 ¢ Dri.i Rig Inspect.or

for all drilling acriv:ities. He w:il.

experience. The inspector w:.. prepe

core, monitor

%

drill.iny operat.ons,

water dates, and prepare we.l 1l.agrams

5.2 TecnnigLes ut zesct

Drilling.

the specific problems and obiectives a* ea

Df we TasY

samples required, depth

and uncemented zones . Try oo

e

possible Hecwever, Hriiling w.th wats or

where drv or air tecnnigues are ar:enpt

®

as the circulating medium, Cultings w

a device which separates air
5.2.6.10.

disposed cf as discussed .o

Cuttings wnion

an in-line filter tc¢ avoi

LT3,

boreho.ie Drill pipe,

dzsu

ground w:ll be steam :ieaned us

which may be used ir ar..iiinag boreholers a

below. Severa. d:fferent tTecnnigues meay
the best resuits These cechhiigues ;Lo

L er .ng

Hollow stem 3«

-
PR

iraison bertwees tih

n: esoripe samples,

iling,

t 1

well instaliation,
field

PN

e rield procedures, and

©.=% wiil ke overseen by the
1 snc drilling crews pricr to the
Ttz g 1S to review the objectives

z: deva:zls. The Field Manager will

«amp.ing parameters and equipment,

. ng of this site. The Field

amr L1n.g procedures as discussed in
rwe rk 18 completed correctly, and
rreert .y implemented. The Field

;ameling crew and the laboratory

rdanager.
i ~3.8v will serve as an inspector

» dearee in geology and drill rig

cuttings, and

we installacion, record ground-
pee sl logs
wanae borings are dependent upon
»r. Lwoavion, such as the type of
:. =d, aad the presence of caliche
*+ *hniguaes wiil be used whenever
7+ 1 may be reguired in instances
o faad in methods utilizing air
st ea directly through a cyclone,
+r t wnich 13 discussed in Section
wvilecne will be collected and
wp rer sel air will be passed through
r »>ther impurities into the
ar.1 sther equipment used below
e ~.:n 5 9 Drilling techniques
n:-orzing wells are discussed
se: an each location to produce
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percussion hammer drilling

.no technique utilizesg hollow
enetrate the formation. A

rec through the auger string to
nc

i

~lude use of a pilot bit or

assembly. Use of a hollow

e or poorly consolidated

»7 spcoon, Shelby tube, or
£y
zr is sufficiently stable to
¢ .r greater) can be ut:ilized
ii:ing techniques.

wnich are collected at the top

‘e, 1ato a collection container

+ minimal. Liquid waste 1s not
woantered

s+t , pDenetration limited o soils



B Risk ¢f los s oaer lLarc.e ar = a. exressive depths.

B Taabil

b
cr
o

The st T e . .asta.lation because of depth
imitaticns
® Need for ai: monet nroooroo DAc oypotent.ally contamanated

areas.

This method of dral.:ins wili. @ oimeoo.y oo © .. Yor determining stratigraphy
and obtaining samplss at sha..ow »oncder ot depths (100 feet). The relative

ease cf obtaining sampies unaifected by - ling fluids is a key consider-

ation in employing tnis meth. .

S5.4.2 Duzi-Wal!l Reverse (.rcu.c:. o Ai: Drilling. This dr:illing
1

method was developes :in Canada fo- penetr:-® oot g

acial till, alluv:ium, per-

mafrost and other uarstabie f rmat . .on: e TN« i1s

o3

1f:cation of conventional

air rotary drilling

oo odro L. pLne g7z oov aree tilized {(outer and :nner),
with a dr:l. kit attacned ornly, t- -~he inmge:  r:._ . gipe. The drill bit has a

slightly greater diameter tha: the outa:

rt

3
b
st
4]
w

the casing essentially
drops by gravity int: the dr. .. hoe A .r ulated down between the

inner and the outer zasiny pes- toue u: oa: : " he inner casing with the cut-

tings which are passec thnrousr a0 nae vartages of this system include:

B Repic drollong wnrouss e:0cer un - . .rared or consolidatec

mater:.als L8 DosSsS.nie

B uttings are At e Ut tre b arrently being drillied since

(s

cavaing from nigne: :: ne :oreic.ie~ 5ot pr . The air circula-

e t
tion returns uTtn cve gurfa - ey rap:dly allowing accurate

53

.cgging.
8 RecogniTioh I Sa’ ird 3 7 nes .. . wnted by water reaching the
surface wxtl trne -at- .-.gs hare: w . ran pe determined through the

drill strainc

®  Small c.ameto:r e ST S can ke run through the

casing

B  Eoreho.e integ:r oo DEOMA@L LT ALK D e DU eY Iasing.

i 3

B  System 18 capar.e 4o nievin de: © an to 1000 feet.



Limitations wnclude

B Samp.ing w1t Sp..T ©oaas Do e any _e s may not be possible
depending or £.t size ana Ly e recetore, collection of whole
. Samp.es may ne diffi - S
B DOnly small :iameter we. .  48.750Gs i +x .nstasxled through drill string
(generally . inches = ie 4 ior Lataon ¢f filter packs 1s usually

not possible

8 Inner craill sT:ainz ars bis cannet - e racted through outer casing.
A..l draill string mus' ne -« inped K # trhe hcle.
S.4.7 Duae. ir Irii.e Wa.. Reve::- _.:cilation Percussion Hammer
Drilling. This meTroc 18 sam:iar "o daa. - reverse circulation air dril-
ling in zhat two dri.. pilpe < rirair are oo« wi.-F air circulated down the

M

b

-t
.

outer and up the inre: - cfexTuve rcn the kit and bring them to
the surface The oDute: o“as:c . .s “i1*nec . - s cpen-faced drive bit and is

driven by a percussior. hamme: rat!lie

e
+
i
.
t
{

¢ 1nto the ground. The impact
is applied only to tne suter . .pe he . :~ a 'd outer drill pipes are an

integral unit which zIoes 20t 5. . 0w retra o

rhe inner casing. Drzll

string with & “-i1ach .rside l.ame’ 313 o .nside diameter is commonly
available. [ual wa.. =Juipmes’ w2 35 <. = .zameter of 8 inches w:1l be
available (:f needec: vy -~ne " ime ’1el1 . =:tirations commence at Carswell
AFB which wili allow .nsta..:" .o £ 4. areter wells. A varjiation of
this metncd utilizes Tiilp.2 ~+.. =85 5 ‘ - :ystem also employs a dual wall
drill string with ar aadi-.or Tes cus "he outermost casing s
simultanecusly driver Wit to- St er ooope 5w 2ual wall casing, but is not
physically jcined to .- Th a.. w:oorer e ~f the inner drill casings
while leavinc the thor: i’ i -+ wa . .7 . - =z maintain borehole integrity.
Applicat.icns ©f this wariazi: *© in .uace i+ = .a 1.0 ¢f large diameter wells at
shallow *c mcderate zepths, ~:: use ¢¢ Temi:: sr rasing to allow insertion of
conventioral rotary =2guipmen’ r v he:r o tw:pth ¢cf penetration with a
triple wall casing 1@ propak . iin . zex ¢ . ' +»w hundred feet, but will depend
on site specific Cconiitlons it esulyment i4rar.lities. This variation may be
very helpful 13 increas:ing o Liri orates ¢ uun saliche zones in the upper
part of the sextion Pernesr e on A o ©+ .7 with the triple wall 1is not
essential sance the 1ua. Wil CLITE LW st . ranion of S-inch diameter
wells.

Specific advantages = lia. U wa «erse corculation percussion

drilling include:



B Good penetr:- . roraTtes o tncocuar i . tatea material varying from

clay tc cobries [ P T

B Datecticn ©F £4T rAaTe oL oant - .roement of water levels through

® Tasta..av.o: Conaon: il Wl L

"
b
;

1. string.

B Sampling wi® o oo

@
et
.
A
a
5
=1
kel
,
o
t

Qo

@ri.l string without the

i,
+
¥

i

nacessity ¢ T rippircg our

B Acility to  un QEOPr cs.la. . 08 i =rill string.

® Minim:zatac: Tooroow ot P liits n “ s annu.aus, which is cased

during alil ir... 5g pera o

N Apil:ity te

b

Wit 10 405 M 1 .e integrity in unstable

format ~ons.

R Flexaib:lzity - a.terdane Wit T . nha. air rotary to penetrate

resistant zones ST oLpue NE.. T e s utilized.
B Availabilit Do Ln e Doay epal * a1t .iizing this metheodology as
well as dua. wa.. reexzse “icculsx 1 o1ary, and conventional rotary

drilling

Limitat:cns :*

¥ Penetrat:icr s ian 1 Loye ++ we difficult with the unassist-

ed duai wa. SR e

8  Reguirec oOp=erat.i na tept s At b : * approximately 300 tc 500 feet

and .Large c.ameter r-gqulre e : » naximum capability r:igs.

8 Fisk of cas.io 0e tOmL LG =0 a0« At oo 21gs with a very large pull-

The dua. walli percuss:on mnetod &, wuws 1o ime =ase f sampling as use of
hollow stem augers, whiie be.ng etfextive o deptns of 450 to 500 feet. Three
hundred—-foot, 4-inc- Jdiamete-r mar.Tor oo - - have been installed at

Pantex Plant with t:n.s me?n h



S.e. 4 Zra.i..nG Throagh

i
i

this metncd effectively stabilizes

formations, without reguizin: water
driven into the ground arosun: and al
pipe. The bit typical.v 1s =maller
the driver. casing. The driwern casinc
water is circulated down ~hr-ugh tn

up througt the driven zasing Essent

rotary drilling with the add:-ion

unconsolicated formations Adwvantage

8 Barehole stapi. ity 1+ mairta:n

format ions

8 D2enetration :ates ar~ cap:

D:t allows

B Zutt:ings ase ot niXe T wiT

B Recognition fosatarss =g

passikbie

8 Wlhole soil =zamp.es o« De

tnner draill string 3- retra

B Wells (5 1norn ans .a- zer

casing

Limitatiosns inoiude

8 The inner dii.. g ri: o must

Sampiing Wit SpLiT-E000on
8 At depth, ©woe :Lax o0 3Tyl

S
o]

(3

cene*

g

.5 Conventiona. Air,

Lna As :n the methods above,
7 ie during drilling in unstable
this system an outer casing is

3 “vancing rotary drill bit and

tame* er than the internal diameter of

=22 with a drive shoe. A:ir or
ri.i pipe and out the bit, then

"rhi# 18 conventional airor water

s '281ng to allow drilling in

= sysetem 1include:

s« casing in unconsolidated

. .dated material, and use of the

esistant or consolidated layers.

¢ m higher in the borehcle.

i=2.rement of water levels 1s

outer casing when the

Q
1
o
1

+. e7 within the outer drive

& rrom the hole to allicw

Mue Rotary Drilling. In this

method a rotary dri.. kit anc pipe
culating {fluid (aiz. water
culatin:

and out the bit recur

Advantages of this svstem .n . .de

8 Rapic penetr-az.or o most

’ Comuc

-

advance the hole. The cir-

e acwrn through the drill string

¢« "nrough the open annulus.

matLion material.



L] R..gs, drxiil (ipe. ar
desirec nols a.amete
8 Drii.ing deztnc T
B Allows split-spaer A
Titerzals. Dernignn
8 Vi.rtuallv a ST

open ncle

8 A _lows recoln

17 a.r has -e

B Use of mud :.

DD O

e ugsed

tvpes =f formaticrs

Limitations .n:iude

B Wate:r -r mu:

material salr

B A laxge vcl.m

prroduced

® Recogrition

mud are use

B S._gn.fican:

(o195 by

B Cuttings ma:

material from

B Formation damage res

increase retu

werll perfcria

® D2l straa.

devices

® Water Zr mu.

must De

Lrel we.
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igeq (ST S
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1 i
a8l (G
v gl T 4.

Lrany oo

deveinpmner:

arounawat e ELN
“rra Ty

v available for virtually any

na: of feet are feasible

imp.ing 1n unconsolidated

se* 1n liquid-filled holes.

:n be run i1n a liquid-filled

ard measurement of water levels

ng fiaad.

=rd well installation irn most

P

L€ stability in unconsclidated

.. iy contaminated fluids is

uiz to 1mpossible if water or

nsaturated formations may

ga+»d and will be mixed with

re~cle.,

=f drilling fluids will
r~-t and may permanently affect

L+ gualaity.

w+ hole t£o use most sampling

&k = them unusable for chemical



E.2.6 Dr.o.dang fou.ds. Dz L., . -.o:1is are used to lubricate the
bit, remove cuttings and keegr the pcr.ng T “ifferent materials perform
these tasks differentiy and are z.scusse:r - .ow

5 . AL A.r oooouxe . srimarily to evacuate cuttings
from the ncle lts advantage 18 tnat i7 1w a3 5t molisten Samples and
compromise their usefulness for Testing #2:. ¢ ices not mask water-bearing
zones. Air and cutrings .eav:.:ag tne hci= : :.lected in a cyclone, located
about 10 feet from *he wcrk area The pa se >f the cyclone is to minimize
dust produced in the dri..inc Axz x¢ 3i3 o narcaed from the top of the device
and cuttings settle our and +re oo lactes 3 ontainer.

S.0 00 L Na‘er g = jeed 1 cases where air rotary
methods dc not werk Ir osucnh cases, ¢otal - water will be provided by

Carswell AFB. The water wil be accessgib « ron - he work site and will be
analyzed as needed fcor the same paramnens: i ~he sampling program

L.k Mu. M . F war - w.'l pentonite with or without
other add:tives. Bentonite aads v.8:¢cs8sit, .3 a:x:ds in keeping the boring
open. Addit.ves, 1! usec., w... It 8elecr: Yt are to ensure that the
groundwater chemistry wil. n° T be alterec sreriaczzed type of mud 1s foam,
which is made cf a tiodegradabie j;:olvmer «-.° properties similar to socap. It
aids in lubr:zcation =f the b.: arn: redac:-. 2 trom air drilling methods.

5 ¢ Soi. and Rouk Samplers s p. no equipment to be used in
conjuncticn with the dr:illince techrigues is<en above 1s described in this
section. Other types ~f samp.:ng equiosmer’ :ayv be used depending on what is
available from the dcri..ing RN < 501 « technaiques for soil and rock
are discussec :n Secti.n i

. RO KL1% E - vcauces cuttings which are
removed by air or otnaer £ _uias LT ings iveful for lithologic
identificaticn and m>138ture approOXiMEt .On - arilled with air). Cuttings are
not suitakle for any nvpe -f samp.+«

e I - tarreli 18 a double-wallied
sampling device witl a &1 * he v a2r parrel. It is used by itself,
or modified, and use! witlh other rtvpes ¢t ..ng equipment. A core barrel

produces an undisturped samp. <
fluid,

if present, sghou.d e

remowve 3

suitakc e £ iemical or physical tests. Drill

S

mpie to prevent moisture




penetrat.cn A samp .= T e 1T ernase ! w3, 18 Suitable for
permeapi.ity determinat Lons 00 DLLK o i2ns 22 welil as physical tests for

disturbed samples.

S Ler.a3cn zaroel . #:.13on barrel is also a double-
walled sampling dev: ‘e similar %22 & <re ! :::~_. put shorter. The inner barrel
is fitted with an me-a. samp..ng tube . f--2 g, It also takes an

undisturbed sample, #h.

tg v.aceq 1ntn 0 e sampling tube as it is drilled.
The tube 13 removed frzom " ne harre., —capp=- .. 1nc waxed. It takes good samples
in poorly consolidate=d marer a.s Jennss  wamp.e2s are sultable for the same

types of tests as core samples

Ll i 3F..n Spoon & . 3poon 18 a small diameter
sampling device whic: .3 driver 12ty tle .. w:zh a drive hammer. It 1is
frequently used insiae n¢..ow snem augers o tner types of casing. The
sample is representat:we ¥ te maerizls - uncered, but i1s not undisturbed.

It can be ised for chemics. te-s"8 - ohys. 4 -e3ts not requiring an undis-

turbed sample such an Atterberc Lunits, oar »xchange capacity, soil pH,
grain size distribut.:n. moeis Loe moent ay mineralogy.

. Z 4 ¢ v nube 13 a thin-walled sampler
which is pishec intc -h=~ w01l I* ra¢es ~-mp e: primarily in unconscl:dated,
cohesive materials. & shelby - e wmiyht - e .l i1n sampling near surface
materials or playa seziments © soes ot Lt odu e an undisturbed sample for
purposes o laboratory - estin

H.d08 Seolisg.cal Logs e wtr o - cuntered during drill:ng will
be descrined =n deta:., using ©ne rys or sroineers geological log form
(Eng Form :.836). The [ ¢ wil. des.iibe ea izreciogic unit encountered,
groundwater informat: ir.. samp.e depths, ar: © :..ing methods. The
descriptionrs ¢f core anc orher amp.e:r Wil . 2..de litnclogy, color, grain

size and range of gra.n size., s2condary mine:..:@ such as carbonate cement,
moisture 2cntent, sedimentary s ructules, .re-ence and general orientation of
fractures. anc cother 1ata detezmznec t o be .« - inent by the geologist.

Boring descriptions w... oo determirec aesphysical logs or from

characteraization of cutrings a4m: 210l whers samples or core are not

taken. A ceclogls o1 form o2 oaiwer oo BRppeenoow A

s. Boreno.e abandonmert B .39 not converted intc
monitoring wells will e apandoned oy £ 10 . ~itn a1 cement grout. The grout
will have the composs :on as descripec o @o»0- op ©.3.%.1. After the grout
has dried, the settlement depreusi-r w: . . = . =2c to the surface with



additiona..
5.3

grout

We.l Ins<-s..at.. ..

S .1 Tyres ot W

= 1157 ¢

[\
}
w
t
1

of the methods listea :in Se

installed at Jarswe. .

croLonn L Tr

B Sallow Jrounawa®er mc . OIo3 we
The wells wi.. be .asta..ec s a ayuiox
perched groundwater zcne. Jnroceseen s.te

require mcdaificatiorn., ©ur gereral el
will not re affectec

= Sha._ W AguU.ier Mon-r.r:
threaded (F48( , scheau.e 40 V0 sasing w
approximately three teer apovs the 3urta
drilling method, cer rai:zers wi.i. De .89
Centered in tne well nore T L, LIRr R

drilling systems are

covers, €tI., wi.l. CiME.y wlit . Texas WNazre
imately : fee: of we aE.ne wil. oe . ef
protective stee. pipe The ¢ e UENREE
ground surface anc w .. have .
personnel .and rainwat e: Lo 1 £
six inches thick, wi e g oo 2 -
surface, s..opea tc promote dr 1@y £oe
concrete pad adjacent the oottt e
reference. Four met: . L.os5s - - . A

well.

se.ls will be drilled using one

ve ¢t well expected to be
ra’ - cepth ¢f 30 feet for the
syt st 1> field conditions may
~& 1 construction/use objectives
« feot L
% yominal diameter, flush-
+ .nstalled from the screen to
ey -eniient upon the type of
.- neaded to keep the casing
' necessary when dual-wall
:.» onstruction of well pads,
s 3% .0n requirements.  Approx-
i we ground and enclosed in a
~. .. extend two feet below the
crevent entry of unauthorized
. ps. concrete pad, four to
i1ve casing at the ground
v -1 ¢ pc.t will be placed in the
serve as a ground level

& concrete pad to protect the



diameter Sch <. FVC . s tl:sade: 3 ree
may be susjelt tI seasona. cthe s remp
screen will be places -er. fewr ap.7e rhe
to its kase “c¢ insure “hat 1netal.-d wel
saturated zone Due o tne aryiiy rniok
the lengtin oY scree: may warw fronx v
0.01 inches urless :zrmatiorn Irain s.ze
Field Manage: may e.=¢0 1 Heave a, aiscrs
in the dr..1l:ng prouram. It s oan i ocLgar
based on becring resi i« as the 1nves Lgar
o S oang I
sump below the scres: .3 oo sec ry
thickness of the fire-gjraine: rons s
more than three fee- -n:iox . SEES
inadvertentiy re conp.ete.v - eset: ted v
feet thizk. Shculd =0 =g ST o
back witn bentonite ALEI LY LA
perching unit hefore s opr cees
T -
annulus Hetwee:n Lne we. . 30reern an. fone !
to approximate.y fou: fee- ar ve '-e bid
(pumped wet cr droppec drv qwni T ae
factory prepared anc washeax 4 PRRRCRYS
applicat:.cns. Howewv=r. & va-. =%y £ 3.0
early s3taces &f the .nves ga Ono o8
for the fcrmat:ionn chiracteriss s T B
uncentam.nated area inT o aAn b
- € EFNINS
seal wi.l. pe piacec ircwve ne Tl er Send
accomp.ished by usiry pe..2ts o o 3e. ar
dropping Or pumping. 1T owel SE TSRS O
may be drooped down e aiiu o ber Jewon

-3

: ser L
pellets, flakes, opowuer o1 Je 48
lation. Bentonite powder mav e

e

w12 tha=

v+ screened with four-inch

T

perched aguifer saturated zone

srations in thickness. The

2

> tnhe saturated zone and extend

.. intercept the top of the

t he perched groundwater zone,
Screen opening size will be

ate¢s thas is inappropriate. The

screen sizes available early

standard sizes will be known

rceceed,

w¢, four-inch diameter PVC
have a sufficient
e perching layer is at least
the perching zone may
zrisling 1f it is only a few

e borehole will be plugged
the

:. abcwve the base of

:.=er will be placed :.n the

.~ *rom the bottom of the hole
 soreen via a tremie pipe
ir:.l pipe as appropriate. 1A
anticipated for most

tat vxas will be available during

;¢ fi.lter pack 1s approrpriate
. e stockpiled in ar

he well site.

-hree-~foot thick bentonite
This wi1ll be

-
riw welil annulus,
"+ ...Ng via a tremie pipe by
“: ...ng method permit, the seal

»zpe and the well casing.

re composed <f bentonite
0

re successful instal-

The manufacturer,



brand, and amount 5! rent inios daSe
and in the field journal A: Mz
requirements for nor-interference wit
high purity bentonite If use, e
to source, manufact.rer, and nem::a
(e.g. drilling mud ;oiymers foams
ations in saturated zones wh: = w. ..
: ) S
construct:on and borehcie abanaonmen:t
mixture of water, cement, anc Approx:.
pumped or poured through a tremie ‘r
quantities of grout used wil. oe rec
journal. Grouting wil: ke a7uomp..st
specific applicatio: Senera.:iy, UIr:
placed in the annul.s -ug: arave ‘e
will be pumped in s-ages S ° 1L res
withdrawn to the toy 2f tne [r=cel.nc
achieving an acceptanie grou® w~hi s
annulus.
S5.:.404 miser ripe and nC:
Schedule 40 FPVT joint by €lusn 7ot
5.:.% Deveicpment RE-x
completed, wells will be deve. i pe- =
as fines from the sanc filte:r wh: B
will be neiied and/cr pumped inTi. T
will be dispased of .1 acIoroanog wut
3 2 3 We.. schema’ . s &
well whizl wils: contaan a.. pertinent
drilling method, instaliatior -echnic
locations of the bentonits Sea., = Ire
length anc gradatior. grout, au¢ " e
also be prepared for eanr we a
Appendix 2.
5.4 Location sSurveys. RS ot

"l

ically located by survey
meet or exceed a Thora rder

This accuracy eguates *@ - 4pD:

survey

i

I
X
4]

B

ire

Y
Y

sed onn the field data sheet

e

a:ditives must meet the same
iwa~er monitoring objectives as
aasirives will be documented as
“:'n.  The use of any additives
avorded during drilling oper-

‘quent ly monitored.

&« used for monitoring well
ot will consist of a pumpable
* hentonite. Grout will be
The

the field

»pen hole or pipe.

~ne well leg and in
appropriate manner for the
e pumped through a tremie pipe

installed seal. The grout

:me) with the tremie being
=ye]l each time. This will aid in
2 " he probability of voids in the

DTy
: 18

and raiser pipe wi.i. be

rinyg welil installation 1is

-

I A

fluid and cuttings as well

:p “he well screen. Each well

;g 2lear. Water and cuttings

iram #1.. be prepared for each

"1 n concerning the well, such as
arever, casing materials, depth,
wnz opening size, filter pack
¢ neight A geologic lcg will
=i nemat:: forms are shown in

scr.im orang wells will be phys-
.f needed will be required to
an accuracy of 1 in 10,000.

~r =»orazontally and vertically.
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established by the

NAD 83,

National Geodetic Su

the same bench mark

5.5

Wiia S e : : L0 as o
nast ne Gecdes
be in accordance witn Texas “tate ! lane 0 -
and vertica. IORLIN. W.ill € 17 &
rvey 193.0- Tre coatranr
exceeding 300 feet @0 each .e: of ra ver:
GecphysiZe. Survey
S.5.0 Surface Geophiysios. UL T e

determine stratigraghy and tne continutitsy

and the playas and =zt

during the RFI at C:zrswe,:

reflection
through 511 reflectec

information abcut

measures the electr: ta.
current is implante: :in
difference
penetration i1s dete:rmanec by «lectrode sgad

the poros:ty and permear:].*.

z g
=5

specit. 8ites

celsmic

AF -

surveys.

anc refrzoviorn

They measure

from sur surface lLayer:
tre fontinlaty o ang dene.
.5 F.ertrica. Mesist
resistance o sul s

13 measurec

by

of the pore water.

the

DOreTur rent

Jrounc wota

* he

AN

rarz:-

ame

e sl

3=t from monumentation

.rvey. Horizontal control will
'1nate System, North Zone, using
“nance with sea level datum of the

v wi:l be prohibited from

.. ~raverse and from clos:ing on

ageophysics will be used to
.1thclogic units across the base

.l wing surveys may be used

‘sl surveys include both
«ravel time of a generated wave
Tnese surveys give reliable

t these layers.
Ly Electrical resistivity
iayers. BAn electricail
‘ie'trodes, and the potential
¢ «lectrodes. The depth of
E resistivity is a measure of
z1ssolved ion concentration

A

< 5round renetrat... kasar. Greund penetrat:ing radar
measures the travel “:ime anc amp.i:tude ¢f re-lected high frequency racio
waves. A small antenna, moves siowlv acr o s: nhe ground surface, radiates
enerqgy downward. Ref.ected energy 1o oo’ . susly reccrded and a shallow
subsurface profile .8 genera-ed Fadar st for locating near surface
strata and anamolies It LS part Lousnac.ay ~or locating buried pipes,
drums, and tanks. T Wi e ousedd 1 s e gpecific capacity.

performed include e.lectr:
Electromagnetic

of conductiivity

locate magnet.1:

.

in T ne

- e
LE I ial

concuctivity

Jetermines T

ondacT oL

~r surveys which could bpe
4na magnetometer surveys.
.1 .zoental and vertical variations

racnetic surveys are used to

+¢ arounc penetrating radar, but



with greater zepth 1 peretr

5 f{.. Downnoi.e Gelrnvel a. .Lous .. physical logging will be
performed 1n all borings 2f s.ignif:cant aegn’ Specific applications will be

decided ir the fielc basez up-rn bo:ring dep-r. 1o cation, casing present, and
condition. Gecphys.ca. 1:gs nay .ot D2 oo oo -~ -ases where borings are only a
short distance (few feew -5 rwrg ¢ re2t *r i holes which have been prev-
iously log¢ged. Georhvsical .:a8 w.l. »e sse- <« yield information on lith-
ology, suratigraphy. water s:° .rat.cr, f¢rmas o3 density, porosity, well

construction,; condit.:

and ¢ .. . w oorys.ar oun of boreholes. Speciaific types
of logs which may be empl ye urLog o soavers L oat.ong at Carswell AFB are

discussed below.

L. nLARECur POte 1L oa This log is applicable in

water or nud f.l.ed open noles Natural #.eo rizal potential resulting from

the interaction of boreno s . iide, fo:mar » métrix, and formation fluids are

measured such that tne .oy re oras vertig: :riazion of this voltage. Typ-
ically this 1oy s usen £ 0 re . st oaloc o ‘27 .ne oped thickness.
e . N& Liral walla Ko .3 .0g can be run in dry holes

or liguid £f:l.ed hol=2s. ani 4 be run thr o.: FJ0 or metal casing. A detec-
tor in the bcrehcle neasure2s Latursl radis i -~ he formations intercepted
by the borehcle. The navara. -adiztior 1+« @ anst.or of the concentration of
gamma emitters present (poTass.uam, Thorlun ;car.um) . Generally, the czon-

centration of these 2iements

4
n

g
ye
L
J
[+
b
e
2

~han orther litheclogies The
log is used for corr=iati.n, !efan:ac reo o ckress, and in lithologic

determsination

L8 ABE.8TIVITY 190 ‘.1 -—ype of log is applicable in
fluid-fillecd ozper hc.ec An ~.ectricas o =~ .« either applied directly to
the borehole envircrment .- :ngucet. £ wva = » f this type of electr:ical
source lcgs are avail .ar.e Commercially, e noacr ion logs, multiple point

and spacing resistiv.ty iogs, .aterlogs, o o0 resistivaity logs, and micro-
laterlogs. Typical :ses .ncl .oce t“on.n ted ». gn.tioh, correlation, and
estimaticn and/or ca.cuiatior o wane:r satoa L1

% L0 5 Neut . an be run in open or cased

holes, 1ir w~at=r cr a dry rorensc.e Tue .. 1. o scrde contains a neutron

emitter (plutconium~beryiizum - r ame-::ium-re: ..:um). The neutrons from the

source react with hy:iroger nu 2. . rne ! 2 o produce secondary gamma

radiatior and lower «nergy (trerma. eus s serrerally, the detector
responds to the gamm: radiat: : ©. wate: v: urzted formations, neutron



response .8 & functi.rn oI formats STt “"he neutron log can also be
used to =staimate warter 8SataraTion Lo Ue i+ zune 1f total porosity is
known.

5.0 . Bu.k Densily {Lamite samma) Log. This log is
primarily useful in uncased rcies, but ma. r- modified to yield useful results

in cased holes, par+t:cularly .f the
source and detector are varie: Lo &l
diameter azround the pcrehc.e The
source which is placed agains® the bo

scattered gamma rays whicr

formation. Electror

are propor

n-n-metallic. Spacing of the

o~ s
Sar

o~ wsr: us depths of investigation (i.e.
aonde za.ng a medium-energy gamma ray
r=2hc .= wa: The detector measures back

tiora. »lectron density of the

density :% relatea w - e *rue bulk density which in turn
depends or. the dens:itvy of the rock met:ix wa' #:.a., the formation porosity,
and the density cf ~he flu.ids fil.inc the CE The log is typically used to
determine porosity and l:tho. oy it .s vi.Jarly useful when a neutron
log is also availab.e
S, . n ja.izer e . 1.3 .3 generally run in
uncased acles, but may aisc s rur ir i -1 wells where casing
deterioratior. i1s suspected Ine scnce use<« - rae or more extending arms which
provide a measuremen: f wel . i:ameter T+ 5.iows assessment of washout
zones and car. be asgex -~ ca. Tate neatric ; ..orp3ity measurements.
R Aciustic Band L. “.i2 13 a shallow investigation
(i.e. short diramete: SO e.ocity Log o »an 1n cased holes. The
primary application of tnis 71 To asss n¢ .yaalaity of well construction.
It may be rurn i1n new wells ;' —onoerxr ove + ~reat bonding to the formation
and casing exists. - L g we
5.6 Physica.i Groundwate: Testir g
5.6.. Equi..pr.um Wate:r Lewvel ‘& -he well is completed, both
the water leve. and »ottom of wel. wi. res nueasured to the nearest 0.C1 foot.
Measurements wili be marked 'rom Tne top e tasing and recorded in the
field journal and ot er approrriars torms #leztri: probe will be used to
establish egquiiibriwr water . =vels ari po° ¢ tne well depth. Any well
condition problems n:tea snow. a.s0 De o “1es . the field journal. The
probe will be rinseca :n Tvpe reagent Jtus immediately before being
lowered :ntc the wel . and wmmedtiately &£ am¢vang it from the well. If the
well 1s heavily contamina:ea. addiricone. ~...:1r3 »f zhe probe may be required
as described in Sect.on & F



€ . S.un lests

the hydraulic parameters of -
determine permeabil: iy of 3 ar
fractures, and other iiscont i

indicatiorn of permeas:..tyv tnar

very sma.l tesrt spec.mern A

well, and the rate 2% -ecrnari-

5.6
the monitcring wells, *:

intervals. Results from v ne

profile fcr the sStra-a en:sun

mation with regard t Lot Ve rs Lo

vadose and phreat:.:

sealed o#ff by a paui: founflated

drilling, then +he bur-om o f
second packer Wate: w.i. be

packers. The pump 1 #te 201 g

ity.
5.€.4 Pump lest:
characteristics Qris we . 1«

are used for measuri i Wat-er

for a sufficient per .o

the pumping period, water .evs. s
frequency tc establisn a zraw:c
are agairn measured t . estanbl. s

expensxve and diffic . . aamin:

yields information periinent

case wiyth zhe above. i an

condit:zons, such as ,ermeabi. .

pump test w~i1il. be disposeac of

from a ccntaminated .izes

5 7 Samp.ing Prucedures

material wnaicn are tested Tor

tests or caemical texts Tarl
be testec at = he var.: site
under each grouping are giver

added :if necessary t: rroper.

i Appenciw

e formed 1n order to determine
cirpose of this test 1is to

s account bedding planes,

"=3ts zan give a more relizable

~#rt . which 1s performed on a

3 < f water is removed from a
e used during drilling of

“nes. .1ty of discrete lithologic
waen

ively delineate a permeability

—

-2ring, and yield useful infor-

1t a. groundwater movement in the
t2s-ed in the borehole is

cte2 test 13 performed during

e me same purpose as the

eeware 1nto the zone between the

++1 "o calculate the permeabil-

B ive@ <o determine aquifer

+ sump weli and additional wells

S e aan The test is conducted

v .ibrium conditions.  During

a.. of the wells with enough
» mpine has ceased, the wells
e A pump test is more

ests or packer tests, but

“+: nan tust a point as 1s the

e 0f depression and boundary
srooundwater removed from a

Section 5.11, if 1t comes

- .ong of & solid or liguid

Ters These may be physical

ra-ameters which are likely to
s complete list of parameters

Additional parameters could be

[ LT e



TABLE & .0 FARAME TERS T F-
Wt e
parameter Irooundwe s

volati.es
semivciati.es
pesticzdes
metals

cyanide
dioxins/furans

field parameters

SGreindwater

TESTED AT

S AND - . 3G

HPE
which will ncot pe fi1 rtea with
will be purged with i1 porvab. .-
The portable system  vpica.l:s
discharge pipe. The purge pu
generator will not 2 :troduce

After purging 1s comu.et

cleaned thorcugnly w.t:

be taken to the f.el
well shows evidence ¢
the same manner as t e

dedicated purge pump

i

production wells on

be purged and sample :

sStagnant water wicthas

fresh formatiocn wate:

have not stabiiized, =©

disposal cf purge wa:@e
sampled as scon as pos
sampling should take ¢

sampling containers

immediate, the date, -

noted with this operar .o

scrubbed and rainsed «:
Under heavily =ontam::n

performed, as discusse

L e
AT I
Fra
[ ) ( H
e
T e we .l
AT, ant
nern adae
roim o d.
avb e o4

e sanm
me arl.

(o) ¢! I
e UV
are.l oo
o Se

anc Jedicas

dedrrated pui-

TLng 8y

LSL8T S Ol
oW ¢

N 1Ttk
eI Loment

a2 w7 e £l

Learad oy

me redrg

SACaE Yy i et

rave of

1 ~de nLcated

T AJernt

oY ST 34

P
B D AT

ring and samp.ing equipment .

ER I

pur

e water each time it

WE L o AFB

scal
szi1l rock
X
X
X
X
X
e, L9 Open wells are wells

They

ard sampied with teflon bailers.

supmersible or purge pump and a

I+ a portable generator. The
iuring purging operations.

and
will

the

from the well

(Y

remcved

prush. The bailers

S L0

~ £

paps

cabed Section 5.9.

in

me purging system will cleaned in

ne wells may be equipped with

ramplling pumps. Any active

fe iiated production pumps will
; samp.1ing is required.

Prior tc sampiing, the

that

3) wii. be removed sc

‘e ro.umes, pH and conductivity

<1 .. ne removed. Handling and
. i ... The well should be
3. wly recharging wells,

se=charge has occurred teo fill

2. >rd the recharge rate, 1f not

s, and any unusual conditions

r:71:03 equipment will be thoroughly

is used.

e, additional rinses will be



teflon bladder pump, a pistc: pumg
should be about 100 m. manute, wh:och
Bailers w:.ll be sliowly lowere:x in<t:
placed-downwind of -he we.l ° prewve:n
Each pre-cleaned sample contai:ner wi
discharge tube of the pump. A commuo:

sample bot:itles.

contact, and may be la:d on

will be sampled bef:

Sampl:.n¢ equipment

iastae

re downgradient

we re sampled with a dedicated
L ! beiler. The pumping rate

>s ~ ~no.ugl to prevent agitation.

ne we A generator, 1f used, will be

it fumes from contaminating the sample.

1 be ie ¢cirectly from the bailer or
cont ier wiil not be used to fill

ind st sznere will be kept from ground

iheet s r~e ground. Upgradient wells

vells amr ling will proceed from the

least contaminated :c the most contaminate ., :f that information is available.
Samples oI groundwater for cnemica. inalve s ar+ taken in the following order:

&8 F.eld paramete:s

8 Volatile ortan.cs

8 Pest.cides

B Semivolatils crgar.

& Dioxins/fursns

B Metals

8 Cyvan.de

B  Senera.l Jua. .t A.oar oo

Table B I ..sts Z.ntainer rege s vat Lor -andling requirements for each
parameter and Table F . .:i8t+s nolt.ng zime Tne sequence of operations for
groundwater samplin: g ac f Ow

8 Purge slow=-:ed Lin. we. [ et 0f the sampling day

B Purge and samp.e . the: we &

8 Sazmple slow recharge:: L oSS

8 Preserve the samp.es

8  2ackage and snip che samp oes ot il ratory

© 4 Immiscil.€ Lave:. irrmiscikle liquid layers are not
expected to be encounterel. rowever, prooe =¢ fzr dealing with immiscible
layers in groundwater are .n .uadet 1@ Thi. zr: and are listed below.

8 “le level ot Tne Lmm.EoLLooe aye 3 e and water interface will be
jetermined witr an e.ertroira srote Trne apparent thickness cf the
immiscible jayer 13 etine st fterence between the liquad level
ard the interface le



A sampie wiL.. L# “.mte .0 a..srarent Teflon bailer
Presence of "ne Lnmis .Zae Lo yerro e o+ onfirmed wvisually.

5.7, S0in., ROooKx, a5 fediment Samples of scil and rock
from driil hcles wil. pe rakenrn us:rng £ .1gn Jers, Shelby tubes, split spoon
samplers, Denison samplers. T & re ha: ‘niisturbed samples will be
sealed in wax and disturbed samples w1 .l s 2 in plastic or glass jars

and shipped to SWD Lab Laset

irhed samples w se either taken as discrete
samples or as composites frop e (ower a. - * 1372ts o5r throughout the length
of the sample. All 3amp.ies w. eoss ore wentoan ive »f the strata as
possible. Zore that .s contam:nate? w.. .l t.sy »>3ed ¢f in accordance with
Section %..1. Grab sampies of =o:. and 8ez.n-n7 1.l e collected using
stainlesg steel coring tubies, augers, r coproprirate collection devices.
Ditches will pe samp.ed bv or nininz o hs wi composite samples at
discrete depths and deptr -arnjes
S Chen ca, Testain gseximent, and rock samples
will be analyzed for e parameser: LEsre Tatie & Samples will be
placed in pre-cleaned w.ass rs owionotef zaps. The samples will be
packed in .ce~filled ice ~“hegrs. a.1i =shipps he laboratory by bus or over-
night carr.er tc SWD Lalr oA L sanp.es end rock consgist of equip-
ment blanks and repl. aves a- IR Y ro =
7oL EAys.as Cesting sediment, and rock samples
will be described 1a -ne faiel: and 'ested ! At terberg limits, grain size
distribution, meistdre centen' density, sge o cravity, permeability, pH,
and cation exchange rapac::y LEYV ML MRrE . w... be determined on several
samples. foi1l samples wil. I+  lass1vi he Unified Soil Class:ifica-
tion System. Densit.., permear. ..t nd osne csravity reguire undisturbed
samples. Sampieg wi.. ¢ shipoed ¢ WD - a contract laboratory for
testing. Feplicates wi.. e ' axk@r .S n2eds v OBR/QC purposes by splitting a
sample 1intc¢ three portiinsg o1 ik *nree ~e from the sampler. The two
additiona.. samples w. .. Ions. o f L Bam me tested by the same lab
and a QA sample = be ~ested SWToLer e <+ for physical tests are given
in Table B-3
5 Surtace Wate. Jamp.ifl ¥ ~ amoles will be collected

directly intc the samp.ing Zor - & Ty su iy 21ng devices as a Kemmerer
sampler or a plexiglass Van D r: sample :rva 2 water samples are antic-
ipated at Playa ., whion Tonts 8 water o T e vear Parameters to be
tested are listed irn lac.e



£.8 Fieid Screen.ing el 3ureen “« an.gues give an indication of
the degree of contaminat. n These -ecn ;s are used to locate areas for
more extensive explcratiln .0 sampllog, e ne the lower limits of
sampling and testing in 5 DO eRSLe ira ~~erm:ne safety hazards for worker
protection and transpar:
S.8.1 Qruan.::

Sl Heaaspace Ana.yv:.: readspace analysis tests the
air in a sampling jezr fcr vco.atile osgana o 4 sample will be placed in a
glass jar, which wi.. te _overed w:ith foi. ne warmed to a temperature of at
least 90° F for one ::2 tw. h.ours At the = ©% the warming period, the vapor
space 1in the jar wi.. ze -es-ex: w. - h Draer ies. The temperature of the
soil and the length >f warmirnc wi.. e 1e e This test gives an
indicatiasn of gresence 5r absence ot volga

5. - F.e.d FNALYy S jas chromatograph will be set
up in the fie.d sabcratsry t screen sele -~ samples for organics. Results
of these @nalysesg w... »pe u:8e1 t =erermi i~ .ner2 samples for laboratory
analysis zre tn be taxe:

5o So.. sas Sirvey ~¢..led voids in the =il may
contain ccmpcecunds whion wv..at o .1ze from nh i.ndwater below. A soil gas
survey i3 a systemat .o sampl.nug, aralyiis .nrverpretation of the soil gas
and what it represen:s samp . .0g e e v .aced 1in the ground on a grid
to obtain sampies of so... gas., wnioh 1noara =7 eitther on site or in the
laboratory. Soil ga: surveys can getect :mLlant plumes, the parent
product, anc the deg:es We T nen LT

Lt PoAl: Mon.lor.ig ~urxer Protection. Air
monitoring witl & pr ot .oi.zas JOon 1etect: wmkiistible gas meter, or flame
ionization detector, wW... e .sec i3 18§ e 1 ~he Site Specifie Health and
Safety Plan (SSHFP:

.9 Jecontaminatiil
5.9, Dra.liing Egu.pmen: lrz ejquipment (augers, bits, core
barrels, rods. and t:oois) wil De smesm o - ane:d r hot water pressure cleaned
prior to use .r each boring. At each ¢ri.. o.ue, & decontamination station
will be estab.iished ::. the Zo:rraminat.on r- »worn corricor for the washing of



drill:ng and sampling =gu.pie-:- Aaite ~ooiwater wil. pe collected. Each
member cf the drill.ng 2:ew i .. . & &ew p.1r 2@ gloves before beginning
each soil boring. “he persc:. =ax.:g The -am .e: will wear disposable plastic

gloves and will charge them @ erwes 25Th - ams .:1ng interval. Used gloves will

be bagged and disposes [ . Teettie W =e- 5 RCRA guidelines, as

discussed in Sectior = .

S.Y.c We.l —as.ng A E ¢ reens used in monitoring well
construct:on will remain .1 .= fa torg-ees e containers until use.  These

materials will be placed .n

, drv v :ry z: ¢n blocks during assembly.
If contact with the grcound < =< ~ ur, t5+ ::fected sections will be cleaned

with low sudsing soap ana po- il.e wat .

5. % ¢ Sampiing Eg..ome: . 1a : iri2 »>ther sampling equipment
will be cleaned at the ena: ©° " he wor< da “noagn clean sampling equipment
will be takern to the fiell ea ' aa. . Tna ne needs to be reused in that
day’s sampling The samp. indg =Juiimen w. ‘& ~ransported in sealed, clean
containers, and care wil. De - aker o ava. ntam.nation. Sampling egquipment

will be washed with : non ohe wphare ceter oo vtap water, distilled water, and

hexane, :n thar orde:, a.. we: =0 slr oars ;.. «=2a_.ed back into clean
containers Boorleaninu Sedl o« L uloompa: s on nmaller with the following
information: equipment rdent.: &7 Or 1umg- ia*e and time cleaned, and
signature of zhe person wr. eane s Tne e .oment . The inclusion of the
cleaning s=al and numberx: g “he 2qizpme: s i.ows for the tracking 2f any
cleaning or <ross ccutaminat. 0PI OOLEGS Dt weer samples, Purging equ.ipment
will be cl=aned with d:st:.l# war=  srd - !: 3@ If <he purging eqguipment is
heavilly ¢ ntam:nated, as Teermiros tony o &0t sme . L, and air monitoring, it

=
will be clw=aned as desc:zired o0 ove

neroe: of the sampling crew will don

Tre person who actual:iy takes

a new pair of giocves 3 s L CAanp. .y

the sample:s will wea: .sposar.e p.ag 17 v+ = =no will change them between
each sampl:.ng intervzl tor ea: . sami-l nz ¢ - sed gloves will be bagged and
disposed 2 as discusses o FLor 0

.10 Faela ga/

£
A ke

AR E
1

. Sampies <A .- samp.ex for water, sediment, and

a
s0il will Le used t¢ werify tona. tre camp. ..o ind analytical techniques are

being perfcrmed proper.y 20 zampi~s are rik+: .n -he field and analyzed with
the field samp.es by "he same  4ncrastoos .4 sampl=2s are analyzed by SWD Lab
to check the performance <7 tne fontrest .avoratory. C samples required for

soils and water samp.ing 0ol e trave. b= :rs  eguipment blanks, and repli-



cates. 24 samples 5.= e rep . DAt <& 1 samples are entered into
the field journal a.i no w.tl ~lel: acgio. samp les and are described below.

nave. Blanx r:vel blanks consist of American
Society >t Testaing Matezia.s ASTM T'yoe @a;ent water sealed intc a sample
vial 1n =lre field _apcrat .cow The bB.ank v opened again until it 1is
received in the laboratory e trave. b.w., w.ll be prepared for each
shipment cf water samp.es cosrnaining vilar. »:%, all of which are shipped in
the same ice chest t: the :ia: =acr day =i, tlanks measure cross
contaminatior during snipment anc Cortamic.a’ or scurces contacted during
shipment . They are ana.vzec - r v let .i#

: LAUiEmert Boa.s f£yaipment blanks for water or
soil samples w.l. «cGasigt 2t ASTM Type I7 w~ar - which has been poured over or
through ncn-dedicate:z samp.i:.: equipnent =« 2’ aagers, knives, spoons, or
bailers. They wi.l >& sh.ppe: in *he e ‘ ~:-h the associated samples
from the site. Equioment oZlaxs will e ~:2z+=1 and preserved in the same
manner as a water sample Eul.pmernt o.an v~aszare the effectiveness o
eguipment. decontaminatisn Poquipment blac iv+ taken at a rate cf 1 for
every 20 samples anc are ana. ssed ©2r *he ' >natituents as the associated
soil or water sample :

: Replicate samples or splits
are extra samp.es as .jent .ca. a8 £OSsible -rne sriganal. They may consist
of a composite, cr a: & serie 3t gran sam s ¢ rom the same source. Every
tenth sample 1s take:. .: - iy cat s e 3z set of these replicates will
be sent. to SWL Lab a: ar -ud: samg L& 1A P “or the contract labcratory,
and the ctnaer twc sargp.es w: Ne warns sr.a.vtical lab as a field sample
and a QC sample, eac: «.t: = Lue SAE - 5 I cases where only suf-
ficient sample exist: o Lioat e sel f.fth sample is a dup.icate.
This dupli:cate alterinat«=s a9 & Wi LA ; “ield tests will be done in
duplicate .

5..0.4 Samp.es fo. rhys.cai Terr oo CBA/QU on samples for
physical test.ng consists of e it gamy 4+ nescribed in Section
5.10.1.3.

©.11 Disposal c: KF. Seic:ateg Waste. ~aste wil. be derived from the
RFI activit.ies at Carsweli. AFF The acctit:®.-s ~hat have the potential to
generate waste are $7.. samp.. . & et ~e.l installation, and



groundwater samp..irnc Thiee Saily owailo Dt L zevious investigations will be
utilized to assist : leterm. . ng LNe Yoo T wa&3ts that may be generated.

The RFI generated waste £rom so1l samp.ine ;. @ wel.. installation will be
managed as a solilid waste *nat has the ot ... & be considered hazardous
waste. It wilil be cintained .: suosn 4 marss: o insure that the waste from
each sampling locati-n for es s meniam 1¢ -« s=aparate from the other waste
until the results cf rhe samp.:ng are rece '« : znd an accurate determination
of the status of the waste ca: e made e nre Worth District will be

responsible fcr maraging tne w~aste Jenerat« . ur _ng the investigation

activities unti. it .8 turnec ~ver <o the iwinagement and operating contractor
for storage and dispsal and manifesrtirg, -~ weeded. The waste will be

managed such that al. Federa. and ate req..avions governing the disposal of
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6.0 SAMPLE HANDLING AND TESTING.

6.1 Sample Numbering System. Sample numbers are assigned as follows:
CAFBss—-hhhh-xaaa-bb

CAFBss refers to the site being investigated at Carswell Air Force Base,
hhhh is the well or boring number,
x describes the sample medium, where
1l = groundwater
= s0il or rock
ditch sediment
= playa sediment

o W N
]

= surface water,

aaa is the sample number,
bb is a QA/QC modifier, when needed, where

QA = a QA sample (split for SWD Lab)

QC = a QC sample (split for contract lab)
TB = travel blank

EB = equipment blank.

6.2 Preparing Samples. A field laboratory may be established at
Carswell AFB. This lab could either be a mobile lab or a trailer in a fixed

location. The field laboratory will be used for reagent preparation, sample
filtering, sample preservation, equipment decontamination and cleaning,
labelling bottles, and doing paperwork. When samples are brought in from the
field, they are preserved according to Table B.l1. They are then placed in the
ice chest in styrofoam inserts which have cutouts to accommodate the jars.

The styrofoam prevents breakage. The ice chest is filled with ice and the
chain of custody form and field data form are placed inside in a zip-lock
plastic bag placed on top of the ice. The ice is double bagged if the samples
are to be shipped by air. If the samples are to be shipped by bus, ice is
placed directly over the samples to allow for maximum cooling. The ice chest
is wrapped with nylon strapping and a seal is placed on the strapping. 2
separate ice chest is used for each set of samples. All of the volatile
organics samples, however, are placed in one ice chest with a travel blank and
a separate COC. The samples are then delivered to the bus station. Samples

are always shipped on the day they are sampled.

6.3 Receiving Samples. After the ice chests are picked up from the bus

station, the samples are logged in, the COC is signed, and the samples are
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checked for breakage or leakage. The temperature of the ice bath is checked.
If the temperature exceeds 4°C or if any other problems are noted, this
information is recorded on the COC and the District office is notified of the
problem. Samples are repackaged and shipped to contract laboratories using

similar procedures as described in Section 6.2.

6.4 Laboratory Procedures. Laboratory analytical procedures come from

the following sources: U. S. Environmental Protection Agency (SW 846 and EPA-
600, refs. 13 and 11), Standard Methods (ref. 1). Analytical methods from
these sources are given in Table B-2. Quantitation limits are given in Tables
B~4 through B-9. Quantitation limits, however, are dependent on the
concentration of the components in the matrix to be analyzed. Calibration of
laboratory instruments will be performed accbrding to manufacturer’s
recommendations.
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7.0 SAMPLE INTEGRITY. The quality of analytical data is suspect if the
integrity of the sample cannot be ensured. Integrity includes the procedures

and written records which, when taken together, verify that the sample is as

represented.
7.1 Security. Security involves procedures which ensure sample integ-

rity. Security is required until final disposal of the sample after labor-

atory analysis is complete. Aspects of sample security are discussed below.

7.1.1 Security of the Well. Each well will have a locking cap and

keys will be given out only to those who need them. Carswell AFB facility

access to the monitoring wells will be limited.

7.1.2 Security of the Sample in the Field. Samples, once taken,

will be in the possession of the sampling crew or locked in the field
laboratory. QA and QC samples will be taken, which, when analyzed, will also
document the integrity of the sample.

7.1.3 Security of the Sample in the Lab. Samples will be stored in

a secure area in the laboratory with limited access to authorized laboratory
personnel. Upon receipt of the ice chests, laboratory personnel will check
the temperature of the ice bath, the condition of the samples, and the

accuracy of the accompanying paperwork.

7.2 Custody. Custody consists of formal records which document

integrity. These records are described below.

7.2.1 Chain of Custody Form. The chain of custody form (COC) is a

record which describes the sample, the date and method of sampling, and the
analyses required. It has spaces for signatures of those receiving and relin-
quishing the samples. The form is normally signed by the sampler, the indiv-
idual preparing the samples for shipment, and the receiving individual at the
laboratory. A copy of this form is sent to the District office regularly.

The original COC is returned to the Fort Worth District in the hard copy
laboratory report, where it is placed on file. An example of this form is

given in Appendix A.

7.2.2 Laboratory Traffic Report. Samples which are sent from SWD

Lab to a contract lab are sent with this form. It is a laboratory chain of
custody form which gives the sampling date, the analyses to be performed and
the date the results ére needed. Because various fractions of the sample
might be sent to several contract labs, the original COC cannot be used. The
traffic reports are also returned to the District in the hard copy laboratory

reports.
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7.2.3 Bill of Lading. A bill of lading (bus bill or airbill)
documents receipt of the samples by the carrier. It is not possible for the

carrier’s representative to sign the COC since it is sealed in the ice chest.

Bills of lading are kept on file in the District Office.

7.3 Sample Tracking and Identification. Other than the items listed in

7.2, there is additional documentation which demonstrate sample integrity.
These are listed as follows:

7.3.1 Field lLog Book. The field log book is a bound record, kept

by the water sampling crew, in which sampling information is recorded. It is
taken to the wells to record purging and sampling data, water levels, and
other items of interest. It is used in the field lab to record preservation
and preparation procedures for shipment. It is also used to record equipment
calibration and decontamination of sampling equipment. In case of concurrent
operations, sampling information will be transferred to the field log book in
the field lab. The information for the COC and field data form comes from the
field log book. The field log book is not the same as the field journal,
which is kept by the Field Manager.

7.3.2 Field Data Form. The field data form transmits necessary

information about the well to the lab. Field measurements such as pH, conduc-
tivity, and water levels as well as problems with the well or the sample are
noted on this form. An example is shown in Appendix A.

7.3.3 Sample Labels. Labels on each jar contain the well or boring

number, the sample number, preservation (if any), the analysis to be per-
formed, and the sampler’s initials. Examples are provided in Appendix A.

QAPP 7-2



8.0 DATA REDUCTION, VALIDATION, AND REPORTING.

8.1 Analytical Data.

8.1.1 Field Data. Field data reduction will be performed in the
Fort Worth District Office. Data validation in the field is determined
primarily by making several readings (QC checks for reproducibility).
Periodic QA oversight is also a part of the validation process. The field
data is sent to the lab on the field data form and is returned to the District
in the hard copy lab reports.

8.1.2 Laboratory Data. Laboratory data are reduced at the contract

lab, which generates a laboratory report coﬁtaining the analytical data and
field and lab QC. SWD Lab performs a QA validation and generates a summary
report, which is submitted to the HWM Section, where it is reviewed, then
submitted to the project staff. A sample QA validation form is given in
Appendix D. On this sample form, "laboratory contamination” will be retitled
"representativeness” and shall include evaluation of blanks and chain of
custody control. "QA/QC data comparison" will be retitled "Comparability™ and
will include comparisons of the Government’s QA samples to the QC dulicates.
Table B-10 outlines the items which will be evaluated when the data is
evaluated. Laboratory deliverables include the following:

§ analytical data, results of field and laboratory blanks, matrix
spikes, and matrix spike duplicates, surrogate recoveries, and field
splits, and COC forms;

B QA validation report;

B ASCII or DBASE format data files.

Calibration and internal standards information, raw data, and all instrumen-

tation graphs and traces will be available from the laboratory, if needed.

8.2 Technical Data. Technical data refers to data of several types,

such as groundwater flow calculations, stratigraphic maps generated from
geologic and geophysical field data, isopleth profiles of contaminants, and
statistical models. Technical data will be reduced, validated, and reported
by the project staff, and is subject to review by the HWM Section. Data
reduction involves the digitizing of plot data not already provided in graph-
ical form, and creation of computer disk files containing all information
related to the data forms listed above. Technical data reduction is discussed
in detail in the Data Management Plan.
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9.0 AUDITS. Audits, which are QA procedures designed to meet the data
quality objectives discussed in Section 4, are of two basic types as discussed
below. Table 9.1 gives the audit elements for the Carswell AFB investigation

and their frequency of implementation.

9.1 System Audits. A systems audit is a qualitative evaluation of all

components of a project to determine if each component is properly performed.
Systems audits are generally performed at the outset of investigations and
periodically during the life of a project. Systems audits for office and
fieldwork will be performed by HWM Section, and system audits for laboratory
work will be performed by the MRD Lab. These audits consist primarily of site
ingspections. Laboratory site inspection by MRD Lab is discussed in Section
3.4.3 and ER 1110~1-263 (ref. 8).

9.2 Performance Audits. Performance audits are quantitative evaluations

of the components of a project. These consist of audit samples to be checked
by MRD as a part of the laboratory validation process, QA replicates taken as
a part of the sampling process and analyzed by SWD Lab, and laboratory QA
procedures as specified by the analytical method.

TABLE 9.1 AUDIT ELEMENTS FOR CARSWELL AFB INVESTIGATIONS

Performed
Element By Frequency
laboratory site inspection MRD Lab when laboratory is

selected and as often
as 18 months thereafter
field inspections HWM Sec monthly or more
frequently at first;
less frequently there-

after
technical data inspections HWM Sec as needed
laboratory check samples MRD Lab when laboratory is

selected and as often
as 18 months thereafter

analysis of field replicates SWD Lab every 10 samples
laboratory QA summary report SWD Lab one for each laboratory
report
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10.0 CORRECTIVE ACTION.

10.1 Field Activities. Field activities which are improper will be
corrected as quickly as possible. The Field Manager will be responsible to
see that corrective action is initiated and documented whenever the error has
the potential to compromise the quality of the data being generated or
whenever there is a possibility that the error might be repeated. Corrective
action can also be initiated by personnel from HWM Section during site visits.
QA personnel will complete a trip report, which will be sent to the technical
manager through Chief, Geotechnical Branch. This report will document
problems and proposed corrective action. It will be a part of the permanent
project files. QA personnel will also make recommendations to the field crews

through the Field Manager who can give approval for immediate implementation.

10.2 Field Data. Corrective action for poor field data quality (as
determined by replicate measurements or prior expectation) consists of
remeasurement until successive readings agree within reasonable limits.

Examples of frequently made measurements and limits to which they should agree
include:

B pH - Measurements should agree within 0.02 pH unit.

B  conductivity - Measurements should agree within 2 numbers of the last

significant digit.

B depth and water level measurements - Readings should agree within 0.01
foot.

If remeasurement is not successful, then instrument calibration and operation

and the user’s technique will be evaluated.

10.3 Laboratory. Laboratory corrective action is described in the
analytical method for that analysis.
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APPENDIX A
FORMS USED IN FIELD SAMPLING ACTIVITIES
TABLE OF CONTENTS

Ground-Water and Volatile Organinics Chain of Custody Form
Soil Chain of Custody Form

Soil Field Data and Geologic Form

Water Sample Field Data Forms

Sample Jar Labels and Custody Seals

Well Schematic
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MIPR# SWD LAB# CHEST# TEMP.

GROUND-WATER AND VOLATILE ORGANICS SAMPLE
CHAIN OF CUSTODY

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.

Location: Date: Time:
Site: Boring No.
Proj. Engineer: Phone No.
CONTAINERS
Glass Plastic Vial Amber Chest No. Custody Seal#
PARAMETERS
Parameter Test Method *
*Containers: [l = Plastic {} = Vials () = Amber || = Glass

CUSTODY RECORD

Relinquished by Received by Date Time




MIPR# SWD LAB# CHEST# TEMP .
CHAIN OF CUSTODY
SOIL SAMPLES
U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.
Location: Date: Time:
Site: Boring No.
Proj. Engineer: Phone No.
CONTAINERS
Jars Sample No. (s) Total |C/Seal No.
(3
each)
PARAMETERS
PARAMETER TEST METHOD
CUSTODY RECORD
Relinquished by Received by Date Time




DIVISION
DRILLING LOG

INSTALLATION

SHEET

OF

SHEETS

1. PROJECT

J2"COCATION (Coordinates or Station)

10. SIZE AND TYPE OF BIT
1", H or

3. DRILLING AGENCY

12. MANUFACTURER'S DESIGNATION OF DRILL

4. HOLE NO. (As aho dr, title!
and Hlo mumbed amind i
i

13. TOTAL NO. OF OVER-

DISTURBED
BURDEN SAMPLES TAKEN
i

UNDISTURBED

5. NAME OF DRILLER

14. TOTAL NUMBER CORE BOXES

15, ELEVATION GROUND WATER

—
6. DINECTION OF HOLE

[JverTicAL [)NcLINED DKG. FROM VERT.

{sTARTED
16. DATE HOLE ‘
i

| comMPLETRD

7. THICKNESS OF OVERBURDEN

17. ELEVATION TOP OF HOLE

8. OEPTH DRILLED INTO ROCK

18. TOTAL CORE RECOVERY FOR BORING

9. TOTAL DEPTH OF HOLE

19. SIGNATURE OF INSPECTOR

ELEVATION| DEPTH | LEGEND

e » < d

CLASSIFICATION OF MATERIALS
(D Jow

« CORE (BOX OR
RECOV- |SAMPLE
ERY NO. .

REMARKS
(Dritling time, -'nu;’lou, depth of
e ing. o B )

[ ! [

IIIIIIIIIIIJHIIIHIIllll|IHJIIHIlll|||llllllllJLllI|llllllllllllll||||IIIlll}llllillllllllllljll

H]IHl[ll”]m”IIH]II—TIIIII|]1|]||IIIT[I.IIITTTII[IIll].lllllllllllIIl[lllT]lIlIITITI]IIHIIIIl

ENM‘-.::??“ 1836 PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT

HOLE NO.



WATER SAXPLES YIELD DATA FORM

PROJECT: . ; DATE:
8ITE: : TYPE OF SAXPLE:

WELL %03 , TOCATIONS ... . . ..

C80 DIANEZTER: . C86 TYPE:

RISIR ELEVATIONS
DEPTE TO WATER ZROX TOP OF CABING: TINE:

BATE OF RECEARGE: _ _ .

DEPTHE TO WATEIR AT TINEZ OF SANPLING: _ . TINE:

WATER TABLE: . MEASURING DEIVICE:
TINES ’ TYPE:

"

CONDUCTIVITY,uzRos/cm TIMES . 7 TYPE:

TEXPERATURE S
SURBIDITY:

~ dnind

cEEST! . C/8IALF 308 IILLF.
cEesTs : c/8EALf 308 BILLY

NOTZ8 CONCERNING CONDITION OF WILL, ODOR, COLOR, AND PROBLENMS

SAXPLEY COLLECTOR:




District

Project

Location

Hole No.

"Sample No.

Depth

Date

Label for 40 ml Glass Vial - Liquids

prm——
DEPARTMENT OF THE ARMY i (214) 767-2411
m SOUTHWESTERN DIVISION, CORPS OF ENGINEERS FTS 729-2411
__J PO BOX 36045, 4815 CASS STREET
DALLAS, TEXAS 75235-8011
District Project
Location Date Time
Hole No. ' Sample No. Depth
Check One:
Extractable Organics - Metals TOX
(base/neutrals, acid Phenols Other
and Pesticide) Cyanide
Volatile Organics TOC
Has Sample been Preserved? Yes No
Remarks

Sampler's Signature

Label for 1 Liter Glass Container - Solids and Liquids




CORPS OF ENGINEERS U.S. ARMY

2" x 5* STEEL POST(4)

STEEL PROTECTIVE CASING
w/COVER & LOCK

VENTED CAP

NidN I.D. SCH 40 PVC BLANK
- - PIPE FLUSH THREADED. JOINTS
by
' l: BENTONITE SEAL

TOFY

, i Lod——rrusy TREADED JOmNT

‘ ‘ o I.D. PVC PRESLOTTED WELL
=" /""scnzm(.om slot size)

= g = $20 - $40 SIICA SAND FILTER

=t PACK :
T o
” ‘c .
H=p
"‘ —— )
BI—m
=R

o’ 4 .t."

¢‘¢‘\. S

s
14

-~

U.S. ARMY ENGINEER OISTRICT, FT WORTH
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TABLE B.1 SAMPLE CONTAINERS, PRESERVATION, AND PREPARATION FOR WATER SAMPLES

SIZE AND TYPE # OF METHOD OF
PARAMETER OF CONTAINER CONTAINERS ICE PRESERVATION
volatiles 40 ml glass vial 3 Y no head space
semivolatiles liter amber glass 2 Y no head space, air

bubbles, or agitation

pH ¥ pint glass 1 N field test

conductivity % pint glass 1 N field test

temperature % pint glass 1 N field test

pesticides/PCBs liter amber glass 2 Y

common anions liter glass 1 Y

cyanide liter plastic 1 Y 1 N NaOH to pH >12

metals liter plastic 1 Y nitric acid to pH <2

hexavalent Cr liter plastic 1 Y

alkalinity, liter plastic 1 Y

carbonate,

bicarbonate,

total hardness,

TDS, TSS

BOD liter glass 1 Y

TRPH liter amber glass 2 Y hydrochloric acid to pH <2

TOC 40 ml glass vial 2 Y sulfuric acid to pH <2

CoD liter glass 1 Y sulfuric acid to pH <2

dioxin/furan liter amber glass 1 Y no head space

nitrate/nitrite liter plastic 1 Y sulfuric acid to pH <2
or glass

radiometrics liter glass 1 Y nitric acid to pH <2

high explosives liter amber glass 2 Y
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TABLE B.2 MAXIMUM HOLDING TIMES AND ANALYTICAL METHODS IN SOIL AND WATER

ANALYTICAL METHOD

PARAMETER EXTRACTION ANALYSIS REFERENCE METHOD #
Volatites - 14 days
basic scan SW-846 8240
TCLP SW-846 1311/8240
additional compounds
tetrahydrofuran SW-846 8015
4,4’ -dimethylforamide SW-846 8015
methanol SW-846 8015
ethyl acetate SW-846 8015
isopropanol SW-846 8015
propanol SW-846 8015
dimethylsulfoxide SW-846 8000
MTBE SW-846 8020
Semivolatiles
basic scan SW-846 8270
TCLP SW-846 1311/8270
in water 7 days 40 days
in soil 14 days 40 days
additional compounds SW-846 modified 8270
4,4’ -methylene bis
o—-chloroaniline)
Pesticides/PCBs
basic scan SW-846 8080
TCLP SW-846 1311/8080
in water 7 days 40 days
in soil 14 days 40 days
TRPH 28 days EPA-600 418.1
Metals
arsenic - 6 months SW-846 7060
mercury in soil - 28 days SW-846 7470
mercury in water 28 days SW-846 7471
selenium - 6 months SW-846 7740
hexavalent chromium - 24 hours SW-846 7196
others - 6 months SW-846 6010
TCLP SW-846 1311/6010 etc.
Common Anions -
chloride 28 days SwW-846 9250
phosphate 28 days EPA-600 365.2
fluoride 28 days EPA-600 340.2
sulfate 28 days SW-846 9038
sulfite 28 days EPA-600 377.1
nitrate/nitrite 14 days EPA-600 353.2
Cyanide - 14 days EPA-600 335.2
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TABLE B.2 (CONT.) MAXIMUM HOLDING TIMES AND ANALYTICAL METHODS IN SOIL AND

WATER
ANALYTICAL METHOD
PARAMETER EXTRACTION ANALYSIS REFERENCE METHOD #

Radiometrics - 6 months

gross alpha and beta SW-846 9310

radium 223, 224, 226 SW-846 9315

strontium 89 STAND 7500-Sr

cesium 134 STAND 7500-Cs
Alkalinity, incl. car- 14 days EPA-600 310.1

bonate and bicarbonate
total phosphorus 48 hours EPA-600 365.4
Total dissolved solids 7 days EPA-600 - 160.1
Total suspended solids 7 days EPA-600 160.2
BOD - 5 day test 6 hours EPA-600 405.1
Total organic carbon 28 days SW-846 9060
Chemical oxygen demand 28 days EPA-600 410.1
High explosives

in water 7 days 40 days SW-846 8330~

in soil 14 days 40 days SW-846 8330%*
Dioxing/Furans 7 days 30 days SW-846 8280
PH - immediate SOP 2.2
Conductivity - immediate SOP 2.2
Temperature immediate SOP 2.2

* Different methods exist for each HE. Tulsa District is researching
single method for all HE. See discussion in Section 6.4.

STND reference 1 EPA-600 reference 11
SOP reference 10 SW-846 reference 13
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TABLE B.3 METHOD SOURCE FOR PHYSICAL TESTS

TEST METHOD SOURCE

Clay mineralogy ASTM D4647
Grain size ASTM D421, D422, D1140
Atterberg limits ASTM D4318
Specific gravity ASTM D854
Triaxial permeability EM-1110-2-1906
Moisture content ASTM D2216
Density ASTM D2937
Cation exchange capacity AGRI Method 5A

ASTM reference 2

AGRI reference 9

EM reference 7
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TABLE B.4 REQUIRED QUANTITATION LIMITS FOR VOLATILE ANALYSES IN SOIL AND

WATER

- PARAMETER

WATER
(ug/1)

LOW-LEVEL
SOIL/SEDIMENT
(ug/kg)

PROCEDURE

Chloromethane
Bromomethane

Vinyl chloride
Chloroethane

Methylene chloride
Acetone

Carbon disulfide
1,1-dichloroethane
1,1-dichloroethene
cis-1,2-dichloroethene
trans-1,2-dichloroethene
Chloroform
1,2-dichloroethane
2-butanone (MEK)
1,1,1-trichloroethane
Carbon tetrachloride
Vinyl acetate
Bromodichloromethane
1, 2-dichloropropane
Trichloroethene
Dibromochloromethane
1,1,2-trichloroethane
Benzene

trans-1, 3-dichloropropene
4-methyl-2-pentanone
2-hexanone
Tetrachloroethene
Toluene
1,1,2,2-tetrachloroethane
Chlorobenzene
Ethylbenzene

Styrene

Xylenes (total)
Acrolein
Acrylonitrile
Dibromomethane
Dichlorodifluoromethane
1,4-dichloro-2-butene
Ethyl methacrylate
1,2,3-trichloropropane
Dichloromethane
TIodomethane
Trichlorofluoromethane
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TABLE B.4 REQUIRED QUANTITATION

LIMITS FOR VOLATILE ANALYSES IN SOIL AND

WATER
LOW-LEVEL
WATER SOIL/SEDIMENT
PARAMETER (ug/1) (ug/kg) PROCEDURE
Tetrahydrofuran 100 100 additional compound
4,4-dimethylforamide 100 100 "
Methanol 50 50 "
Ethyl acetate 50 50 "
Isopropanol 50 50 »
Propanol 50 50 "
Dimethylsulfoxide 100 100 b

Medium soil/sediment quantitation limits are equal to 125 times the low
soil/sediment quantitation limits.
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TABLE B.5 REQUIRED QUANTITATION LIMITS FOR SEMIVOLATILE ANALYSIS IN SOIL AND

WATER
LOW LEVEL
WATER SOIL/SEDIMENT
PARAMETER {(ug/1) {ug/kqg) PROCEDURE

Phenol 10 330 basic 8270 scan
Bis (2-chloroethyl) ether 10 330 "
2-chlorophenol 10 330 "
1,3-dichlorobenzene 10 330 hd
1,4-dichlorobenzene 10 330 "
Benzyl alcohol 10 330 "
1,2-dichlorobenzene 10 330 hd
2-methylphenol 10 330 »
Bis (2-chloroisopropyl) ether 10 330 "
4-methylphenol 10 330 "
N-nitrosodi-n-propylamine 46 1600 "
Hexachloroethane 10 330 "
Nitrobenzene 10 330 "
Isophorone 10 330 "
2-nitrophenol 10 330 "
2,4-dimethylphenol 10 330 "
Benzoic acid 50 1600 "
Bis (2-chloroethoxy) methane 10 330 hd
2, 4-dichlorophenol 10 330 "
1,2,4-trichlorobenzene 10 330 "
Naphthalene 10 330 "
4-chloroaniline 10 330 "
Hexachloro~1l,3-butadiene 10 330 "
4-chloro-3-methylphenol

(para-chloro-meta-cresol) 10 330 "
2-methylnaphthalene 10 330 "
Hexachlorocyclopentadiene 10 330 "
2,4, 6~-trichlorophenol 10 330 "
2,4,5-trichlorophenol 50 1600 n
2-chloronaphthalene 10 330 "
2-nitroaniline 50 1600 "
Dimethyl phthalate 10 330 "
Acenaphthylene 10 330 "
2,6-dinitrotoluene 10 330 "
3-nitroaniline 50 1600 "
Acenaphthene 10 330 "
2,4~-dinitrophenol 50 1600 n
4-nitrophenol 50 1600 "
Dibenzofuran 10 330 "
2,4~dinitrotoluene 10 330 n
Diethyl phthalate 10 330 "
4-chlorophenyl phenyl ether 10 330 "
Fluorene 10 330 "
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TABLE B.5 (CONT.) REQUIRED QUANTITATION LIMITS FOR SEMIVOLATILE ANALYSES IN

SOIL AND WATER

LOW LEVEL
WATER SOIL/SEDIMENT
PARAMETER (ug/1) (ug/kg) PROCEDURE

4-nitroaniline 50 1600 basic scan
4, 6-dinitro-2-methylphenol 50 1600 "
N-nitrosodiphenylamine 10 330 "
4-bromophenyl phenyl ether 10 330 "
Hexachlorobenzene 10 330 "
Pentachlorophenol 50 1600 "
Phenanthrene 10 330 "
Anthracene 10 330 b
Di-n-butyl phthalate 10 330 N "
Fluoranthene 10 330 "
Pyrene 10 330 "
Butyl benzyl phthalate 10 330 "
3,37’-dichlorobenzidine 20 660 "
Benzo (a) anthracene 10 330 "
Chrysene 10 330 "
Bis(2-ethylhexyl)phthalate 10 330 "
Di-n-octyl phthalate 10 330 "
Benzo (b) fluoranthene 10 330 "
Benzo (k) fluoranthene 10 330 "
Benzo (a) pyrene 10 330 "
Indeno(1l,2,3-cd)pyrene 10 330 "
Dibenz (a,h) anthracene 10 330 i
Benzo(g,h,i)perylene 10 330 "
l-chloroanaphthalene 10 660 "
3-methylphenol 10 330 "
diphenylamine 20 1000 "
1,2-diphenylhydrazine 50 1600 "
4,4’ -methylene bis 20 1300 aditional compound

o—-chloroaniline)

Medium soil/sediment quantitation limits are 60 times the low
soil/sediment quantitation limits.

QAPP B-9



TABLE B.6 REQUIRED QUANTITATION LIMITS FOR PESTICIDE ANALYSES IN SOIL AND

WATER
LOW-LEVEL
WATER SOIL/SEDIMENT
PARAMETER (ug/1) {ug/kq) PROCEDURE
Aldrin 0.4 63.2 basic 8080 scan
alpha-BHC 0.3 47.4 b
beta-BHC 0.6 94.8 b
delta-BHC 0.9 142.2 »
gamma-BHC 0.4 63.2 b
Chlordane 1.4 221.2 b
4,4’ -DDD 1.1 173.8 r
4,4’ -DDE 0.4 63.2 r
4,4’ -DDT 1.2 189.6 »
Dieldrin 0.2 31.6 by
Endosulfan I 1.4 221.2 n
Endosulfan II 0.4 63.2 by
Endosulfan sulfate 6.6 1042.8 by
Endrin 0.6 94.8 b
Endrin aldehyde 2.3 363.4 b
Heptachlor 0.3 47.4 r
Heptachlor epoxide 8.3 1311.4 r
Methoxychlor 18 2844 r
Toxaphene 24 3792 b
Arochlor-1018 1 158 by
Arochlor-1221 1 158 by
Arochlor-1232 1 158 »
Arochlor~1242 1 158 "
Arochlor-1248 1 158 "
Arochlor-1254 1 158 b
Arochlor~1260 1 158 b
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TABLE B.7 REQUIRED QUANTITATION LIMITS FOR INORGANIC AND OTHER ANALYSES IN
SOIL AND WATER

PARAMETER WATER SOIL/SEDIMENT
(mg/1) (mg/kg)
metals
Arsenic 0.01 2
Barium 0.2 40
Cadmium 0.005 1
Chromium 0.01 2
Lead 0.005 1
Mercury 0.0002 0.1
Selenium 0.005 1
Silver 0.01 2
Beryllium 0.005 1
Calcium 0.01 2
Iron 0.3 60
Magnesium 0.03 6
Manganese 0.05 2
Potassium 0.1 5
Sodium 0.5 100
z2inc 0.02 10
common anions
Chloride 1
Fluoride 0.1
Sulfate 1 1
Sulfite 2 2
Phosphate, total as P 0.05
Nitrate/nitrite 0.1 0.1

Total dissolved solids
Total suspended solids
BOD - 5 day test
Phosphorus, total
Chemical oxygen demand
Total organic carbon

Cyanide, total and amenable

Carbonate
Bicarbonate
Total hardness
Alkalinity

limnological parameters

10 100
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TABLE B.8 REQUIRED QUANTITATION LIMITS FOR DIOXIN AND FURAN ANALYSES IN SOIL

AND WATER
PARAMETER WATER SOIL/SEDIMENT
ug/1 ug/kg
Heptachlorodibenzo-p-dioxin (HKPCDD) 0.2 2
Heptachlorodibenzo-furan (HPCDF) 0.2 2
Hexachlorodibenzo-p-dioxin {(HXCDD) 0.2 2
Hexachlorodibenzo~-p-furan (HXCDF) 0.2 2
Octachlorodibenzo-p-dioxin (OCDD) 0.2 2
Octachlorodibenzo-p-furan (OCDF) 0.2 2
Tetrachlorodibenzo-p-dioxin (TCDD) 0.2 2
Tetrachlorodibenzo-furan (TCDF) 0.2 2
2,3,7,8-tetrachlorodibenzo-p-dioxin (HXCDD) 0.2 2
2,3,7,8-tetrachlorodibenzo-furan (HXCDF) 0.2 2
Pentachlorodibenzo—-p-dioxin (PCDD) 0.2 2
Pentachlorodibenzo-furan (PCDF) 0.2 2
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TABLE B.9 VALIDATION REPORT CHECK SHEET

ACCEPTABLE
ITEM DQO* PARAMETERS FREQUENCY RESULTS
ANALYTICAL PARAMETER
analytical method o all each analysis as specified on
COC or Table B-2
holding time P,A,R all each analysis see Table B-2
quantitation limit P,A,R all each analysis see tables B-4
to B-9
matrix spike A all 1/batch or 5% see SW-846
matrix spike dup P all 1/batch or 5% see SW-8468
relative % difference P all 1/batch or 5% see SW-8468
method blank R all representative clean
surrogate recovery A organics each analysis -~ see SW-846
QC DUPLICATE (SAME LAB) 4 all 10% or 1l/batch water, * 100%
soil, * 400%
QA DUPLICATE (OTHER LAB) C all 10% or 1l/batch water, = 100%
soil, * 400%
TRIP BLANK R volatiles 1 per ice chest clean
with volatiles
EQUIPMENT BLANK R all 5% clean
CHAIN OF CUSTODY FORM R 1 per container

filled out correctly no missing or
incorrect info
see Table B-1

signatures no lapses in
custody
FIELD DATA FORM R 1 per sample/well
filled out correctly no missing or
incorrect info
purge and sampling time < 24 hr lapse

* Data Quality Objective: P= precision, A = accuracy,
R = representiveness, C = comparabi
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Appendix C

Quality Assurance Project Plan



ER 1110-1-263
1 Oct 90

(SAMPLE FORMAT)
LAB NO.

DEPARTMENT OF THE ARMY
DIVISION, CORPS OF ENGINEERS
DIVISION LABORATORY

(city) ' (state)' (zip)

Subject: Qnsmiga1_anli&i.&a&nrangg_nsngrt

Project:

Intended Use:

Source of Material:

Submitted by:

Date Sampled: , Date Received:

Method of Test or Specification: See attached Tables 1 -

References:

~= REMARKS --
1. CONTRACTOR DATA EVALUATION: (General comments)
a. ACCURACY:
b. PRECISION:
c. LABORATORY CONTMINATION:
2. QA/QC DATA COMPARISON:
3. OTHER PROBLEMS:

4. CORRECTIVE ACTION:

Submitted by:

Director, Laboratary
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RCRA Facility Investigation/Remediation Plan
Removal Of Buried Drums
SWMU No. 62, Landfill No. 6
Carswell Air Force Base, Texas

1.0 PURPOSE

1.1 This RFI Investigation/Remediation Plan is prepared for SWMU No. 62,
Landfill No. 6, in response to the RCRA Permit, Part B, Number HW60289, issued
to Carswell Air Force Base (AFB) by the Texas Water Commission (TWC), dated 7
February 1991. This plan is to be implemented if possible buried drums are
located by the magnetometer survey.

1.2 The contractor shall initially excavate and temporarily store the suspected
buried drums and contents if any, and store any soils from the excavations that
are determined to be contaminated. Upon determining the disposal options of the
drums and contents and the remediation options for the soil based upon the
contamination characteristics, the contractor shall properly dispose and/or
remediate the waste per all applicable TWC, TACB, EPA and DOT regulations (49
CFR 100 and 172).

2.0 SITE DESCRIPTION

2.1 Landfill No. 6 was operated from about 1975 until 1978. The site is
approximately 1 acre in size and is located between the golf course and the

flightline perimeter road (Figure D-1).
2.2 Landfill No. 6 was originally a gravel pit used for base construction activities.

After the gravel had been removed, the site was used for the burial of construction

rubble, trees, and miscellaneous trash. Several drums of hydraulic fluid were
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reportedly buried in a centrally located pit used for the collection of groundwater.
Due to the proximity of Landfill No. 6 to the flightline shops, it is possible that

small quantities of other hazardous materials may be buried there.

2.3 The estimated locations of the buried drums has been determined by the

magnetometer survey.

2.4 The adjacent structures near the site are Bldgs 1060 and 1027. Bldg 1050 is
located NW of the site and utilized as a maintenance hangar. Bldg 1027 is located

NW of the site and is used as a corrosion control facility.
3.0 SCOPE: Contractor’s efforts shall include the following:

3.1 Contractor shall uncover, drain and remove all buried drums at SWMU No.
62. It is suspected that the drums contain hydraulic fluid from a previous
background records search (CH2M Hill, 1984). The excavated drums and their

contents will be temporarily secured and stored on site until final disposal.
3.2 Soil resulting from the excavation shall be tested to determine potential
contamination. Any soil determined to be contaminated through laboratory
analysis shall be remediated.

3.3 The contractor shall utilize soil from an off base location as a source for
additional backfill for the excavations resulting from removal of the UST and
buried drums, if required.

4.0 TASKS

4.1 GENERAL SPECIFICATIONS
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4.1.1 The contractor will furnish all labor, tools, materials, transportation,

laboratory services and equipment to accomplish the above scope.

4.1.2 The contractor shall implement all the necessary safety precautions during
preparation for and during removal of the drums and during transportation of the
drums and contents. A Site Specific Health and Safety Plan shall be developed in
accordance with 29 CFR 1910.120 and EM 386-1-1, US Army Corps of Engineers
Safety and Health Requirements Manual. This plan shall define emergency
procedures, discuss any hazards that could be encountered during performance of
this scope of work, address accident prevention and present appropriate action

levels for any contaminant likely to be encountered.

4.1.3 All such work shall be accomplished in accordance with federal and state
requirements as well as accepted safety standards. The contractor will obtain all
applicable permits before beginning any work. The contractor will conduct all

work consistent with Carswell AFB Base Fire Marshal requirements.

4.1.4 The contractor, subcontractors, and their employees responsible for the

drum removal shall be familiar with all applicable safety rules and regulations.

4.2 TECHNICAL SPECIFICATIONS FOR REMOVAL OF BURIED DRUMS

4.2.1 The contractor shall initially excavate an adequate amount of soil to uncover
the top of each buried drum. He will then cut an opening in the top of the drum
and remove as much of the liquid remaining in the drum as possible and store it
in an appropriate container. The opening in the top of the drum will not be made
using flame or spark producing equipment. After the liquid is removed the soils
around the drum shall be excavated as required to remove the drum. Excavation
around the drums shall be kept to the minimum ~mount required for removal of
the drums.
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4.2.2 Excavated soils shall be screened for volatile organics using either a Flame
Ionizing device or Photo Ionizing Device and stockpiled into two separate piles
based upon either a positive or negative results. Stockpiles shall be located onsite
only at work area locations designated by the Contracting Officer. The stockpiled
soils may be used to backfill the excavation, if they are free of contamination. All

open excavations shall be protected by barricades and warning signs.

4.2.3 Drainage controls shall be provided around the stockpiles and open
excavations to prevent run-on/run-off contamination. Stockpiled soils shall be
enveloped in plastic ("visqueen") liners or equivalent at the end of each work day
and at the threat of precipitation. The liner material shall be compatible with
hydraulic fluid.

4.2.4 The contractor shall excavate around each drum to uncover it for removal.
Before removal from the excavation, the contractor shall seal all accessible holes.
Once the drum is removed from the excavation it shall be placed in an oversized,

salvage drum.

4.2.5 The contractor shall contain spills or drips to reduce the contamination

during removal.

4.2.6 The contractor will transport the excavated drums and the containers
holding the liquid removed from the excavated drums from the site within a
period of 24 hours after removal of the last drum. The contractor will obtain prior
approval for longer on-site storage from the Contracting Officer if required. The
drums and their contents shall be properly disposed in accordance with all
applicable Federal, State and local regulations.

4.2.7 The drums shall be secured on a truck for transportation to the final
disposal location. Drums shall be transported in accordance with all applicable
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TWC, EPA and DOT regulations (49 CFR 100 and 172).

4.2.8 Excavations resulting from removal of the drums shall be backfilled using
materials stockpiled from the excavation of the drums if they are determined free
of contamination. Backfilling material required in excess of that available at the
site shall be provided by the contractor from an off site location. The excavation
shall the backfilled to a point 6-inches above original grade at the center of the
excavation and slope to drain toward the edges. Backfill material shall be suitable
earth or granular material free from organic materials and which can be

compacted to the density specified.

4.2.8.1 Backfill material shall be placed and compacted in layers of approximated
12 inches in thickness and smoothed into corners of the backfilled area before the

next layer is placed.

4.2.9 Remove debris and rubbish from the site daily. Do not allow it to
accumulate onsite. Remove and transport debris in a manner as to prevent
spillage on streets or adjacent areas. Any debris or material spilled or deposited
on the streets shall be cleaned up the day the spill occurs. Disposal of all debris
and rubbish off base will be the contractors responsibility.

4.3 TECHNICAL SPECIFICATIONS FOR HANDLING OF EXCAVATED
SOILS

4.3.1 The contractor shall minimize the amount of soils excavated for removal of
the UST and the buried drums. The soils shall be stockpiled on site as noted
above. The soils will be tested by the contractor for the parameters listed at Table
D-1. Uncontaminated soils will be used as backfill for the excavations.
Contaminated soils shall be remediated on site when practical. The remediation

or disposal method shall be based on the soil contamination type and

D-5



concentration. The contracting officer shall approve the method of remediation.
4.4 TESTING

4.4.1 SOIL: During excavation soil shall be screened for volatile organics by
using either a Flame Ionizing Device of a Photo Ionizing Device and placed on a
plastic ("visqueen") surface adjacent to the site. The soil shall be separated and
stockpiled based upon the screening as either "contaminated” or "non-
contaminated”. The "non-contaminated" soil will be allowed to stabilize for a
period of not less than 24 hours. After this time soil samples will be drawn per
the quality control plan at Appendix B of the work plan. One sample per each
fifty cubic yards of soil will be drawn. The soil will be tested for the parameters
listed in Table D-1.

4.4.2 DRUMS: All drums shall be drained prior to removal from the site. Prior
to disposal, each drum contents shall be tested by the contractor to verify their
contents. Samples shall be drawn per the Quality Assurance Project Plan at
Appendix C of the work plan.

4.5 QUALIFICATIONS OF CONTRACTOR: The contractor and all
subcontractors shall certify that they possess the appropriate skills, experience
and competence to conduct the work specified herein. The contractor shall comply
with all state and federal licensing and certification requirements, if applicable.
All work shall be completed in a manner that minimizes the possibility of any

threats to human health and safety or the environment.

4.6 APPLICABLE STANDARDS: All work performed under this contract shall
be in compliance with all federal and state regulations including, but not limited

to, 40 CFR Parts 250, 261, 262, and 280, title 31 TAC Chapters 287, 313 and 334,
the Uniform Fire Code, USEPA Publication SW-846 Test Methods for Evaluating
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Solid Waste, Physical/Chemical Methods, and USEPA 1979 Chemical Analyses of
Water and Wastes. The work shall also be conducted in accordance with the
American Petroleum Institute publication 1628, the National Fire Protection
Association (NFPA) 329 Recommended Practice of Handling Underground Leakage
of Flammable and Combustible Liquids.

5.0 SPECIAL CONSIDERATION: The contractor shall, without additional
expense to the Government, be responsible for obtaining any necessary licenses
and permits, and for complying with any Federal, State, and local laws, codes, and

regulations applicable to the performance of the work at SWMU No. 62.

6.0 SAFETY: The contractor shall implement all the necessary safety
precautions during the preparation for and removal of the drums during the
transportation of the drums and drum contents. A Site Specific Health and Safety
Plan shall be developed in accordance with 29 CFR 1910.120 and EM 385-1-1, US
Army Corps of Engineers Safety and Health Requirements manual. This plan
shall define emergency procedures, discuss any hazards that could be encountered
during the performance of work, address accident prevention and present
appropriate action levels for any contaminant likely to be encountered. The
Health and Safety Plan must be forwarded to Contracting Officer NLT 10 working
days prior to the start of work for approval. The approved Health and Safety Plan

will become an appendix to this document.

7.0 SCHEDULE OF WORK: The work shall commence within 60 days from
completion of the magnetometer survey. The contractor shall provide a work
schedule to the Contracting Officer NLT 10 work days prior to commencement of
work. The contractor shall, at the same time, forward a second copy to TWC,
District 4, 1019 N. Duncanville Road, Duncanville, Tx., 756116-2201.

8.0 SITE INSPECTION: The contractor shall prepare a schedule of work and
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submit it to the Contracting Officer NLT 10 work days before commencement of
work. A copy of the schedule of work shall be forwarded to TWC, District 4 as per
paragraph 8.0 above to facilitate scheduling site inspections by TWC as required.
TWC should contact Carswell Air Force Base, Environmental Coordinator,
telephone (817) 782-6277, NLT three working days prior to the inspection to

coordinate access to the site.

9.0 COMPLETED INVESTIGATION: The contractor shall submit 6 copies of a
complete Investigation/Remediation Report within 90 days after completion of
work. The report will address results of all inspections, observations, evaluations
and sampling events conducted as a part of the investigation/remediation along
with all applicable drawings and cross sections. The contracting officer shall

forward three copies of the report to the Texas Water Commission.



SOIL TESTING PARAMETERS

Volatile Organics

Metals
Arsenic
Barium
Cadmium

Chromium
Lead

Mercury
Nickel

Selenium
Silver
Zinc

Oil and Grease

Total Petroleum Hydrocarbons

Table D-1

EPA Method 8240

EPA Method 7060
EPA Method 6010
EPA Method 6010
EPA Method 6010
EPA Method 6010
EPA Method 7471
EPA Method 6010
EPA Method 7740
EPA Method 6010
EPA Method 6010

EPA Method 9071

EPA Method 9071
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