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FOREWORD

This Preliminary Assessment (PA) document was
originally prepared for the National Guard Bureau (NGB)
by the Hazardous Materials Technical Center (HMTC),
operated by the Dynamac Corporation. HMTC’s contract for
conducting PAs ended prior to completion of the final PA
document. Subsequently, the NGB requested completion of
this PA under an existing contract with the Hazardous
l;aste Remedial Actions Program (HAZWRAP) Support
Contractor Office, operated by Martin Marietta Energy

Systems, Inc. for the U.S. Department of Energy. In
turn, HAZWRAP subcontracted with Science and Technology,
Inc. Zor completion of the PA document. Science and

Technology, Inc. successfully completed this document in
November 1989.

Science and Technology, Inc. produced the final
document primarily by addressing comments generated by
the NGB through review of HMTC draft documents. Since
HMTC conducted the PA and prepared the original PA
manuscript, the content of this document is principally a
reflection of HMTC’s efforts.

vi




EXECUTIVE SUMMARY

A. Introduction

The Hazardous Materials Technical Center (HMTC) was
retained in August 1988 to conduct the Installation
Restoration Program (IRP) Preliminary Assessment (PA) of
the 138th Tactical Fighter Group, Oklahoma Air National
Guard, Tulsa International Airport, Tulsa, Oklahoma,
(hereinafter referred to as the Base).

The Preliminary Assessment included:

e} an on-site wvisit, including interviews with 30
past and present Base employees, conducted by
HMTC personnel during August 8-12, 1988;

o the acquisition and analysis of pertinent
information and records on hazardous material
use and hazardous waste generation and disposal
at the Base;

o the acquisition and analysis of available
geologic, hydrologic, meteorologic, and
environmental data from pertinent Federal,
State, and local agencies; and

o} the identification of sites on the Base that
are potentially contaminated with hazardous
materials/hazardous wastes (HM/HW).

B. Major Findings

Past Base operations involved the use and disposal
of materials and wastes that were subsequently
categorized as hazardous. Base shops that used and
disposed of HM/BW include Civil Engineering;
Nondestructive Inspection (NDI); Aircraft Maintenance;
Aerospace Ground Equipment (AGE) Maintenance; Motor Pool;
Engine Shop; and Fire Department. Waste solvents, oils,
fuels, thinners, photographic chemicals, and inspection
chemicals were generated by these shops.

Interviews with past and present Base personnel and
a field survey resulted in the identification of one
disposal and/or spill site at the Base that |is
potentially contaminated with HM/HW. This site was
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assigned a Hazard Assessment Score (HAS) according to the
U.S. Air Force Hazard Assessment Rating Methodology
(HARM) . The following is a brief description of the
potential site:

Site No. 1 - Building 304

Since 1981 the Army National Guard has been leasing
Building 304 (Nose Dock) from the Air National Guard
and using it for  helicopter maintenance and
equipment storage. The contents of an o0il water
separator (OWS) located outside of the building have
reportedly backed up during heavy peri 1s of rain
into the building’s trench drain and floor joints.
Evidence of 0il stains can be seen splattered on the
wall section near the outlet of the trench drain.
This OWS has a 175 gallon holding capacity.

Army personnel have used solvents to clean up the
n0il, leaving a solvent and waste o0il mixture in the
floor drain and floor jcints and possibly under the
building. Paints and paint solvents may have been
poured directly into the OWS. There is a potential
for migration of these wastes through the floor
joints and into the underlying soil and groundwater.

The water table at the Base occurs at depths ranging
from 16 to 18 feet. The groundwater in the vicinity
of the Base is not used as a source of potable
water.

The OWS discharges into the storm sewer to Bird
Creek. Discharges of surface water runoff to local
waterways may degrade surface water quality.

C. Conclusions

Information obtained through interviews with past
and present Base personnel resulted in the identification
of one area on the Base where a potential exists for
contamination with HM/HW. At Site No. 1 - Building 304,
the potential exists for contamination of soils, surface
water, or groundwater and subsequent contaminant
migration. This site was therefore assigned a HAS
according to HARM.

ES-2



D.

No.

Recommendations

Further IRP investigation is recommended for Site
1 - Building 304.
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I. INTRODUCTION

A. Background

The 138th Tactical Fighter Group, Oklahoma Air
National Guard, is located at the Tulsa International
Airport, Tulsa, Oklahoma. Past operations at the Base
involved the use and disposal of materials and wastes
that subsequently were categorized as hazardous.
Consequently, the National Guard Bureau has implemented
its Installation Restoration Program (IRP). The IRP
consists of the following:

e} Preliminary Assessment (PA) - to identify past
spill or disposal sites posing a potential
and/or actual hazard to public health or the

environment.
o Site Investigation/Remedial Investigation/
Feasibility Study (SI/RI/FS) - to acquire data

via field studies for the confirmation and
quantification of environmental contamination
that may have an adverse impact on public
health or the environment and to select a
remedial action through preparation of a
feasibility study.

o} Research, Development, and Demonstration (RD &
D) - if needed, to develop new technology for
accomplishment of remediation.

o) Remedial Design/Remedial Action (RD/RA) -~ to
prepare designs and specifications and to
implement site remedial action.

B. Purpose

The purpose of this Preliminary Assessment is to
identify and evaluate suspected problems associated with
past hazardous waste handling procedures, disposal sites,
and spill sites on the Base. Personnel from the Hazardous
Materials Technical Center (HMTC) visited the Base,

reviewed existing environmental information, analyzed
Base records concerning the use and generation of
hazardous materials/hazardous wastes (HM/HW) , and

conducted interviews with past and present Base personnel
familiar with past hazardous materials management

I-1




activities. A physical inspection was made of the
various facilities and of the potential site. Relevant
information collected and analyzed as a part of the
Preliminary Assessment included the history of the Base,
local geologic, hydrologic, and meteorologic conditions
that may affect migration of contaminants; local land use
and utilities that could affect the potential for
exposure to contaminants; and the ecologic settings that
indicate environmentally sensitive habitats or evidence
of environmental stress.

C. Scope

The scope of this Preliminary Assessment is limited
to operations at the Base and includes:

(o) An on-site visit;

o The acquisition of pertinent information and
records on hazardous materials use, hazardous
wastes generation, and disposal practices at
the Base;

o) The acquisition of available geologic,
hydrologic, meteorologic, 1land wuse, critical
habitat, and utility data from various Federal,
State, and local agencies;

o A review and analysis of all information
obtained; and

o The preparation of a report to include
recommendations for further actions.

The on-site visit and interviews with past and
present Base personnel were conducted during the period
of August 8-12, 1988. The Preliminary Assessment was
conducted by Ms. Grace Hill, Task Manager/Environmental
Scientist; Ms. Natasha Brock, Environmental Scientist;
and Mr. Dev Murali, PG (Hydrogeologist). Other HMTC
personnel who assisted with the Preliminary Assessment
include Mr. Raymond Clark, PE (Department Manager) and
Mr. Mark Johnson, PG (Program Manager) [Appendix A].
Personnel from the Air National Guard Support Center who
assisted in the Preliminary Assessment included Mr. Don
Williams, Project Officer. The Point of Contact (POC) at
the Base was Major Charles Andrle, Base Civil Engineer.
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D. Methodology

A flow chart of the Preliminary Assessment
Methodology is presented in Figure 1. This methodology
ensures a comprehensive <collection and review of
pertinent, site-specific information and is used in the
identification and assessment of potentially contaminated
hazardous waste spill/disposal sites.

The Preliminary Assessment begins with a site visit
to the Base to identify all shop operations or activities
on the installation that may use hazardous materials or
generate hazardous wastes. Next, an evaluation of both
past and present HM/HW handling procedures is made to
determine if any environmental contamination has
occurred. The evaluation of past HM/HW handling
practices 1is facilitated by extensive interviews with
past and present employees familiar with the wvarious
operating procedures at the Base. These interviews also
define the areas on the Base where any HM/HW, either
intentionally or inadvertently, may have been used,
spilled, stored, disposed of, or otherwise released into
the environment.

Historic records contained in the Base files are
collected and reviewed to supplement the information
obtained from interviews. Using this information, a list
of past HM/HW spill/disposal sites on the Base is
developed. A general survey tour of the identified
sites, the Base, and the surrounding area is conducted to
determine the presence of visible contamination and to
help assess the potential for contaminant migration.
Particular attention is given to locating nearby drainage
ditches, surface water bodies, residences, and wells.

Detailed geologic, hydrologic, meteorologic, land
use, and environmental data for the area of study are
also obtained from the POC and from appropriate Federal,
State, and local agencies. A list of outside agencies
contacted is in Appendix B. Following a detailed analysis
of all the information obtained, areas are identified as
suspect where HM/HW disposal and/or spills may have
occurred. Where sufficient information is available,
potential sites are assigned a Hazard Assessment Score
(HAS) using the U.S. Air Force Hazard Assessment Rating
Methodology (HARM) [Appendixz C]. However, the absence of
a HAS does not necessarily negate a recommendation for
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further IRP investigation but may indicate a 1lack of
data. The HAS is computed from the data included in the
Factor Rating Criteria (Appendix D).




IX. INSTALLATION DESCRIPTION
A. Location

The Base is located on the northeast side of the
Tulsa International Airport, which is located in Tulsa
County within the northeast portion of Tulsa, Oklahoma.
It is in Section 13 of Township 20 North, Range 13 East.
The airport is bordered by Mingo Creek to the east. To
the northwest of the airport are Mohawk Park, Recreation
Lake, and the Mohawk Park Sanitary Landfill. Further
northwest about three miles is Lake Yahola.

A very small number of <commercial/industrial
establishments, including the Tulsa International
Airport, are located within a 1l-mile radius of the Base.
The area directly east of the Base is residential. The
residential population within a l-mile radius of the Base
is calculated by using the Tulsa, Oklahoma and Mingo,
Oklahoma Quadrangle Topographic Maps, 1982; by counting
residential property; and by assuming each dwelling unit

has 3.8 residents (47 FR 31233). The residential
population is 874. The full-time, weekday employee
population of the Base 1is 350. The Base population

increases to 1112 personnel on Unit Training Assembly
(UTA) weekends. American Airlines facilities within a
l-mile radius of the Base employ 8252 persons. The total
population within a 1l-mile radius of the Base 1is
estimated at 10,238. Figure 2 shows the location and
boundary of the Base covered in this Preliminary
Assessment.

B. History of Base

The first Air National Guard Unit in Oklahoma was
organized as the 125th Observation Squadron, Oklahoma
National Guard, Tulsa, Oklahoma, in December of 1940. It
was Federally reorganized January 31, 1941. The squadron
was ordered into active military service as the 125th
Observation Squadron at Tulsa on September 15, 1941 and
moved to Fort Sill, Oklahoma on September 20, 1941.

Overseas duty was the next assignment for the 125th.
The unit arrived at Liverpool, England on D-Day in 1944
and was attached to the Ninth Army for Liaison and
Messenger Duty Missions until being returned to State
control on July 15, 1945.
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Source: U.S.G.S. Map

Figure 2.

HHTB 7.5 minute series Location Map of the 138th TFG, Oklahoma
- Tulsa Quadrangle, 1982 Air National Guard, Tulsa International
H1ngo Quadrang‘e. 1982 All’pon, TUlsa, Oklahoma
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The squadron was reorganized as the 125th Fighter
Squadron on February 15, 1947, The unit mission aircraft
at the time of reorganization was the F~51. The Squadron
was redesignated as the 125th Fighter Bomber Squadron
(Jet) on March 15, 1950 with the F-84 as the mission
aircraft. During the Korean conflict, the squadron was
ordered into active military service from October 10,
1950 to July 10, 1952. After returning to State control,
the unit was gradually converted to the F-80 aircraft.

On August 1, 1957, the 125th Fighter Bomber Squadron
became part of a larger Air National Guard unit organized
at Tulsa. This larger unit was known as the 138th
Fighter Group (AD) flying F-86 aircraft.

In January 1960, a complete <change of mission
resulted from the decision of United States Air Force and
Air National Guard to assign C-97 aircraft to the Air
National Guard with the object of supporting the military
air transport service with its strategic airlift. The
125th Fighter Squadron converted to an Air Transport
Squadron on January 15, 1960, and the remainder of the
units were converted to Air Transport Units on September
1, 1960. In August 1961, the 138th Air Transport Group
(H) was reassigned to the 146th Air Transport Wing (H),
ANG, Van Nuys, California. During the Berlin crisis, the
138th Group was ordered into active military service on
October 1, 1961. The Group was based at Tulsa, Oklahoma
and was assigned to the 146th Air Transport Wing (H)
(MATS). The Tulsa unit provided airlift support for the
Western Transport Air Force (MATS) until relieved from
active duty on August 31, 1962.

The wunit converted from C-97 aircraft to C-124
aircraft in February 1968 and resumed its role as a
Tactical Fighter Unit in October 1972 with the assignment
of T-33 aircraft in preparation for the F-100 conversion.
It was Federally reorganized as the 138th Tactical
Fighter Group on January 25, 1973. In April 1978, the
unit converted to A-7D aircraft receiving the first one
that month.

Changes in aircraft and mission are responsible for

many operational changes, including changes in
quantities, types, and methods of disposal of hazardous
materials. An aircraft conversion is often accompanied
by variations in routine maintenance. Changing the

engine o0il, testing the engine, lubricating the plane,
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and washing the aircraft are just a few maintenance
operations that could change.

Operational changes also occur because of changes in
policies, standards, personnel, and technology. Liquid
and solid wastes that were once disposed of in the
environment are now recycled or disposed of by
contractors. 0il water separators have greatly reduced
the amount of liquid wastes released into the
environment. Also, the awareness of hazardous materials
has further reduced environmental impacts, as has the
introduction of substances such as biodegradable
compounds. The majority of hazardous wastes are now
collected and disposed of through contractors or the
Defense Reutilization and Marketing Office (DRMO).
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III. ENVIRONMENTAL SETTING
A. Meteorology

The meteorological data in this section was compiled
for the Tulsa, Oklahoma area by the National Oceanic and
Atmospheric Administration (NOAA). The climate of this
area is one of mild winters and long, hot summers.

The average annual temperature is 50 degrees.
Temperatures in the summer months average in the high
80s, and during the winter months, they average in the
mid 30s.

The annual precipitation averages 39 inches in the

Tulsa area. Net precipitation is calculated by
subtracting the mean annual 1lake evaporation from the
average annual precipitation (47 FR 31227). Mean annual

lake evaporation for the Tulsa area is 52 inches (47 FR
31227) and the net precipitation, therefore, is negative
13 inches per year. Maximum rainfall intensity, based on
a l-year, 24-hour rainfall, is 3 inches (47 FR 31235).

B. Geology

Regional Geology/Geography

Information for this section was obtained from
Tulsa’s Physical Environment (Bennison et al 1972). All
of Tulsa County is underlain by rocks of Pennsylvanian
age, although these rocks may be locally covered by as
much as 100 feet of relatively young Pleistocene and
Recent river deposits and wind blown sands, mainly along

the valley of the Arkansas River,. The sequence of
bedrock in Tulsa County is composed of indurated marine
sediments. This sequence includes sandstone, limestone,

dolomite, and shale (Figure 3).

During Pennsylvanian time, the sea bottoms, mud
flats, and coal swamps, alternately occupying the Tulsa
area were intermittently tilted to the south and east and
inundated by current-swept masses of sands and silts
eroded from the rising mountain ranges of eastern and
southern Oklahoma. These sands and silts were washed
back and forth by strong currents as a result of the
constantly changing shoreline geography on the
northeastern Oklahoma Shelf. Towards the end of
Pennsylvanian time, the shelf and basin relationship was
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largely obliterated by extensive wuplifts in southern
Oklahoma.

In a manner similar to the more recent Pleistocene
glacial and interglacial activity, the Pennsylvanian era
was also marked by periodic glacial episodes. The
lowering and rising of sea level were the main reasons
for the numerous repetitive sandstone, coal, shale, and
limestone sequences that are the identifying features of
Pennsylvanian age rocks in northeastern Oklahoma. Figure
4 is a geological cross section showing the formations
discussed in this section.

The Senora Formation is a 500-foot thick sequence of
shale and sandstone. This unit is the oldest exposed
bedrock formation in the county. Subsurface data show
the Senora Formation thinning northward from 380 to 220
feet in Tulsa County with much of this thinning taking
place in the lower portion of the formation below the
Verdigris Limestone. This intraformational thinning
results from successive onlap deposition that occurred as
the rising sea level slowly inundated the northeast shelf
and as additional sediments were deposited on formerly
dry land.

The Fort Scott Limestone is a 30-foot-thick sequence
of limestone and shale named for an exposure near Fort
Scott, Kansas. The rocks of the 700-feet-thick Wewoka
Formation are massive marine sandstones and shale. The
resistant Oologah Formation forms the broad, moderately
high, east facing escarpments from north of Broken Arrow
to Owasso 1in eastern Tulsa County. The Nowata Shale
overlies the Oologah Formation and forms a wide outcrop
belt of marine, gray, clay-rich shales with sandstone
lenses and silty limestones. The Holdenville Shale crops
out in a narrow, discontinuous belt trending north to
northeast across Tulsa County. South of Bird Creek and
Mohawk Park, this shale supports much of the lower slope
of the 50 to 100-foot escarpment that is capped by the
massive, basal Seminole Sandstone.

The Seminole Formation of Tulsa County contains
three distinct coal cycles with the lower (Dawson) coal
being the youngest commercial coal in this part of
Oklahoma. The Seminole Formation is overlain by the
Checkerboard limestone.

The Checkerboard Limestone is a light-gray, massive
fossiliferous limestone. It is also the thinnest rock
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unit, measuring two to three feet thick. The
Checkerboard Formation is overlain by the Coffeyville
Formation. Shale units and thin, ripple Dbedded
sandstones, thinning to the north, characterize this
formation throughout its extent in Tulsa County. The
Coffeyville Formation 1is overlain by the Hogshooter
Limestone Formation. The Hogshooter Limestone Formation

is of erratic distribution in Tulsa County. Outcrops are
found in four separate areas: in the low hills northeast
of Skiatook, at Turley Mountain, in the Sand Springs
area, and in the Chandler Park-Prattville area. The
Hogshooter Limestone Formation is overlain by the Nellie
Bly Formation.

The Nellie Bly Formation is almost a twin to the
Coffeyville Formation in thickness and in 1lithology,
except for the lack of a basal black shale. Similar
massive sandstones are present in the uppermost part of
the formation, but no thin coal beds are associated. The
Nellie Bly Formation is succeeded by the Dewey and
Chanute Formations. The Dewey Formation changes from a
shelf type limestone bank to a precominantly deeper water
clay shale with thin dolomite limestones and calcareous
sandstones restricted 1largely to the uppermost and
lowermost beds.

Overlying the Dewey Formation is the <Chanute
Formation. Within Tulsa County, the sequence of shales
and sandstones correlated with the Chanute Formation has
a cyclic aspect resembling that of the Coffeyville and
Nellie Bly Formations, but with some minor differences.
The lower shale section is much thinner and the upper
sandstone bears many fossil impressions of Nuculana.

Overlying the Chanute Formation 1is the Iola
Formation, which was deposited when the sea advanced
again over the marshland and shore sands of the Chanute
terrain. The total thickness of the Iola Formation in
Tulsa County is 85 feet.

The Iola shell banks, which indicate an abundance of
sea-life during this time, were smothered by gray marine
clays of the Wann Formation as the cycle of sea advances
and retreats proceeded. The Wann outcrop terrain
constitutes an irregular belt about 3 miles wide. This
belt narrows to the south.
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The Wann Formation was succeeded by the Barnsdall
Formation as sea level continued to rise during later
Pennsylvanian time in northeast Oklahoma. This formation
is the youngest bedrock outcrop in Tulsa County. Tulsa
County’s southwest corner is largely composed of upper
Barnsdall shale.

Local Geology

As Figure 5 demonstrates, the Pennsylvanian age
Holdenville and Nowata Formations underlie the region
incorporating the Base. Below the Base, these bedrock
units are greater than 500 feet thick.

The Nowata Formation is exposed as a low relief belt
extending southward from Owasso along the Mingo Creek
Valley into southeast Tulsa County. South of the city of
Tulsa, this low relief belt is replaced by terrace
deposits and Recent alluvium of the Arkansas River
Valley. Streams along the Nowata outcrop Dbelt,
especially along Mingo Creek, tend to overflow frequently
and disastrously because of the low infiltration rates
associated with the Nowata shale.

The Holdenville Shale c¢rops out in a narrow,
discontinuous belt trending north to northeast across
Tulsa County from its southwest corner near Mounds to its
northeast corner near Collinsville. South of Bird Creek,
the Holdenville Shale tends to increase in thickness from
about 40 to more than 150 feet because of an increase of
sandstone lenses and a southward-thickening wedge of
flaggy, silty limestone resembling that reported in the
underlying Nowata Shale.

Overlying the Pennsylvanian bedrock wunits is a
combination of unconsolidated sediments. Unconsolidated
deposits in the area may be as thick as 200 feet, but on
the upland area where the Base is located, they may be
thinner.

Terrace alluvium, flood plain alluvium, and
colluvium deposits underlie the river flood plains,
tributary drainageways, and terrace levels above the
present flood plains. Mingo Creek is underlain by flood
plain alluvium. The flood plain alluvium is
predominantly very fine to coarse sand with some fine
gravel. Wood is found at the base of the alluvium. This
deposit varies from a few inches to as many as thirty
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Source: Tulsa's Physical
Environment, 1972

——
Figure 5

Generalized Bedrock and Surficial
Geologic Map of Tuisa County, Tulsa, Oklahoma.
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feet thick. Although minor flood plain alluvium deposits
occur along Bird Creek, this area is mainly underlain by
terrace alluvium. Terrace surfaces have been highly
dissected by streams or completely eroded, even though
much of the underlying alluvium remains. The 1lithology
of all terrace deposits is quite variable. It ranges
from clayey silt to gravelly, coarse sand, but fine to
medium sand predominates. The Base 1is wunderlain by
colluvium deposits. Most of this material is mottled
light gray and tan silt with some clay. The colluvium
has a low bulk density and a high void ratio so that it
is quite compressible when it is wet. When it is dry, it
is hard, although shrinkage cracks checker the surface.

Topographically, the Base is situated on a slight
plateau with approximately a 20-foot rise in elevation to
the south towards the airport. To the west, north, and
east, the elevation drops very slowly.

C. Soils

According to the U.S. Department of Agriculture,
Soil Conservation Service (Cole, 1977), the soils at the
Base consist of the Okemah-Parsons-Carytown complex, the
Dennis-Radley complex, and the Dennis-Urban land complex
(Figure 6A). The permeability of these soils is very
low, less than 0.06 inches per hour or 4.24 x 10 cm/sec.

The Okemah-Parsons-Carytown 1is composed of the
moderately well drained Okemah soil; the somewhat poorly
drained Parsons soil; and the poorly drained Carytown
soil. These nearly level soils are on smooth uplands.
This complex is 50 percent Okemah soil, 30 percent
Parsons soil, and 20 percent Carytown soil.

The Okemah soil has a surface layer of very dark
grayish brown, slightly acid silt loam 17 inches thick.
The upper 37 inches of the subsoil is very dark grayish
brown, slightly acid or neutral, silty clay loam. The
lower part of the subsoil to a depth of 66 inches is
mottled, very dark grayish brown and vellowish red,
mildly alkaline silty clay. The thickness of the soil
and depth to bedrock are more than 60 inches. Available
water capacity in the upper 40 inches of the soil ranges
from 6.5 inches to 7.5 inches. The Okemah soil has a low
permeability.
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Source: U.S.D.A. So1l Figure 6A.
H"Tp Survey of Tuisz County, Soil Map of the Oklahoma
Oklahoma (1977) Air National Guard and Victnity
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The Parsons soil has a surface layer of very dark
grayish brown, slightly acid silt loam that is 8 inches
thick. The subsurface layer is 6 inches of dark grayish
brown, slightly acid silt loam. The upper 9 inches of
the subsoil is very dark gray, slightly acid clay. The
middle part of the subsoil is 29 inches of dark gray and
gray, slightly acid clay. The lower part of the subsoil
to a depth of 74 inches is gray, mildly alkaline clay.
The thickness of the soil and the depth to bedrock are
more than 60 inches. Available water capacity in the
upper 40 inches ranges from 6.0 to 8.5 inches with an
erosion tolerance factor of 5 tons of soil lost per acre
per year. The Parsons so0il has a very low permeability.

The Carytown soil has a surface layer of dark
grayish brown, medium acid silt loam that is 7 inches
thick. The upper 7 inches of the subsoil is very dark
grayish brown, neutral silty clay. The middle part of
the subsoil is 9 inches of dark yellowish brown, slightly
acid silty clay and 28 inches of olive brown, slightly
acid silty clay. The lower part of the subsoil to a
depth of 64 inches 1is mottled yellowish brown, dark
grayish brown, and olive brown, moderately alkaline silty
clay. The thickness of the soil and depth to bedrock are

more than 60 inches. Available water capacity in the
upper 40 inches ranges from 4.5 to 6.0 inches. The
Carytown soil has a very low permeability. The sodium

content is high.

The Dennis-Radley complex consists of the well
drained Dennis soil and the moderately well drained
Radley soil. These soils are in drainageways that are
180 f