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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 185th Tactical Fighter Group (TFG), Iowa Air National Guard, Sioux Gateway
Airport, Sergeant Bluff, Iowa (hereinafter referred to as the Base), under Contract
No. DLA-900-82-C-4426. Also covered by this Preliminary Assessment is the 133rd
Tactical Control Flight (TCF) at the Fort Dodge Municipal Airport in Fort Dodge,

Iowa (hereinafter referred to as the Station). The Preliminary Assessment
included:

. an onsite visit, including interviews with 29 past and present Base
employees conducted by HMTC personnel during 29 August to 2 September
1988;

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

. the acquisition and analysis of available geologic, hydrologic,

meteorologic, and environmental data from pertinent Federal, State, and
local agencies; and

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

Major Findings

BASE :

Past Base operations involved the use and disposal of materials and wastes
that were subsequently categorized as hazardous. The Base shops that use and
dispose of HM/HW include Aircraft Maintenance; Vehicle Maintenance; Avionics;
Aerospace Ground Equipment (AGE) Maintenance; Petroleum, Oils, and Lubricants (POL)
Management; Nondestructive Inspection (NDI); Weapons Maintenance; and Corrosion
Control. Waste oils, recovered fuels, spent cleaners, strippers, and solvents are
generated by these shops.
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Interviews with past and present Base personnel and a field survey resulted
in the identification of z:;fsites at the Base that -~re potentially contaminated
with HM/HW. These sites were assigned a Hazard Assessment Score (HAS) according
to the U.S. Air Force Hazard Assessment Methodology (HARM).

Site No. 1 - Defueling Pit (HAS-73)

A defueling pit is located north of the old alert hangar (Building No. 241).
Excess JP-4 fuel in the F-100 aircraft was dumped into the pit approximately
twice per month during the years 1961 to 1976. A total of 180,000 gallons
of JP-4 may have been released at this site. At the time of the site visit,
the pit was full of water and vegetation around it was stressed.

Site No. 2 - Possible Low-level Radioactive Waste Disposal Area (HAS-34)

The Air Force reportedly used an area within the ammunition storage area west
of the Base for the disposal of Tow-level radioactive wastes, such as radio
tubes. The area is approximately 10 feet square and enclosed by a dilapidated
wire fence. Several padlocked metal cylinders protrude from the ground within
this area. At the time of the site visit, there were no signs of
contamination and a geiger counter detected no radioactivity in the vicinity
of the fenced area.

STATION:

Past Statien operations involved the use and disposal of materials and wastes
that were subsequently categorized as hazardous. The Station shops that use and
dispose of HM/HW include Vehicle Maintenance; Aerospace Ground Equipment (AGE)
Maintenance; Petroleum, Qils, and Lubricants (POL) Management; and Battery Shop.
Waste oils, recovered fuels, sulfuric acid, spent cleaners, strippers, and solvents
are generated by these shops. Interviews with Station personnel ard a field survey
resulted in the identification of no potentially contaminated sites at the Station.
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C. Conclusions

BASE:

Information obtained through interviews with past and present Base personnel
resulted in the identification of two areas on the Base that are potentially
contaminated with HM/HW. At each of the identified sites, the potential exists
for contamination of soils, surface water, or groundwater and subsequent

contaminant migration. Each site was, therefore, assigned a HAS according to
HARM.

STATION:

Information obtained through interviews with Station personnel resulted in
the identification of no potentially contaminated sites at the Station.

D. Recommendations

BASE:

Further IRP investigation is recommended for each of the two sites identified
at the Base.

STATION:

No further IRP investigation is recommended at the Station.
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I. INTRODUCTION

A. Background

The 185th Tactical Fighter Group (TFG) is located at the Iowa Air National
Guard Base (hereinafter referred to as the Base) at the Sioux Gateway Airport,
Sergeant Bluff, Iowa. The Base was established at its present location in 1957.
The Base’s tenant unit, the 133rd Tactical Control Fligh. (TCF) (hereinafter
referred to as the Station), was established at the Fort Dodge Municipal Airport,
Fort Dodge, Iowa in 1959. Past operations at the Base and the tenant uni. involved
the use and disposal of materials and wastes that subsequently were categorized
as hazardous. Consequently, tue National Guard Bureau has implemented its
Installation Restoration Program (IRP). The IRP consists of the following:

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

+ 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.

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

« Remedial Design/Remedial Action (RD/RA) - to prepare designs and speci-
fications 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
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material/hazardous waste (HM/HW), and conducted interviews with past and present
Base personnel familiar with past hazardous materials management activities.

A physical inspection was made of the varicus facilities and of the suspected
sites. Relevant information collected and analyzed as a part of the Preliminary
Assessment included the history of the Base, with special emphasis on the history
of the shop operations and their past HM/HW management procedures; local geologic,
hydrologic, and meteorologic conditions that may affect migration of contaminants;
local land use and public utilities that could affect the potential for exposure
to contaminants; and the ecologic setivings 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:

. An onsite visit;

. The acquisition of pertinent information and records on hazardous mate-

rials use, hazardous wastes generation, and disposal practices at the
Base;

. The acquisition of available geologic, hydrologic, meteorologic, land
use, critical habitat, and utility data from various Federal, State, and
local agencies;

. A review and analysis of all information obtained; and

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

The onsite visit and interviews with past and present Base personnel were
conducted during the period 29 August to 2 September 1988. The Preliminary
Assessment was conducted by Raymond G. Clark, Jr., P.E./Department Manager; Ms.
Janet S. Emry, Hydrogeologist/Task Manager; and Ms. Leslie Bond, Mechanicil
Engineer. Other HMTC personnel who assisted with the Preiiminary Assessment
inciude Mr. Mark Johnson, P.G./Program Manager (Appendix A). Personnel from the
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Air National Guard Support Center who assisted in the Preliminary Assessment
include Mr. Leroy Banicki (Project Officer) and Mr. Russ Dyer (Alternate Project
Officer). The Point of Contact (POC) at the Base was Capt. Gary Prescott, Base
Civil Engineer (BCE).

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 whether any environmental
contamination has occurred. The evaluation of past HM/HW handling practices is
facilitated by extensive interviews with past and present employees familiar with
the various 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 HM/HW spill/disposal sites on the Base is identified for further
evaluation. 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 is also obtained from the POC, and from appropriate Federal,
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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 areas where HM/HW disposal and/or spills may have occurred.
Where sufficient information is available, sites are assigned a Hazard Assessment
Score (HAS) using the U.S. Air Force Hazard Assessment Rating Methodology (HARM)
and the HARM Guidelines (Appendix C). However, the absence of a HAS does not
necessarily negate a recommendation for further IRP investigation, but rather may
indicate a lack of data. The HAS is computed from the HARM Guidelines and from
the data included in the Factor Rating Criteria. (Appendix D).
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I1. INSTALLATION DESCRIPTION
A. Location

BASE:

The 185th TFG of the Iowa Air National Guard is located at the Sioux Gateway
Airport, Sergeant Bluff, Iowa. Sioux Gateway Airport is located in the west-
central region of Iowa, approximately 7 miles south of downtown Sioux City, in
Woodbury County. The Base is located in Township 88 North, Range 47 West, Sections
25 and 36. The Base presently leases a total of 90 acres in nine separate land
parcels on the eastern portion of the Sioux Gateway Airport from the City of Sioux
City. Figure 2A shows the location and boundaries of the Base property covered
by this Preliminary Assessment.

Property north of the Base includes the former Sioux City Air Base, which is
now a mixture of commercial and residential property. West of the Base is the
airport and the Missouri River, which is 2 miles from the Base. Property south
and east of the Base is primarily agricultural and residential. Approximately 0.75
miles northeast of the Base is the residential community of Sergeant Bluff, Iowa.
The population within a 1-mile radius of the Base is calculated by counting the
residential property shown in Figure 2A and assuming that each dwelling has 3.8
residents (47 FR 31233). The residential population is estimated to be 1,542 and
Base personnel population is 268. The total population within the 1-mile radius
of the Base is 1,810.

STATION:

The 133rd TCF of the Iowa Air National Guard is located 2 miles north of the
City of Fort Dodge, in Webster County, Iowa, and is approximately 115 miles east
of the Base. The 133rd is located in Township 89 North, Range 28 West, Section
5. The 133rd occupies 8.1 acres on the east side of the Fort Dodge Municipal
Airport. The location and boundaries of this property are shown in Figure 2B.
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Property surrounding the airport is primarily agricultural. The residential
population within a 1-mile radius of the 133rd TCF is estimated to be 240
(calculated according to 47 FR 31233 using Figure 2B) and Base personnel population
is 25. The total population within a 1-mile radius is 265.

B. History of Base Operations

The 386th Fighter Squadron had its beginning in World War II, serving in
England, France, Belgium, and Germany. Following World War II, the 386th was
deactivated and allotted to Iowa where it was redesignated the 174th Fighter
Squadron.

On 2 December 1946, the 174th was organized at the National Guard Armory with
the following units: the 174th Fighter Squadron Detachment B, the 232nd Air
Service Group, the 174th Weather Station, and the 174th Utility Flight. On 1
February 1947, the 174th was quartered in available buildings at the Sioux City
Municipal Airport. At the same time the first T-6 aircraft arrived. In the same
month, the first F-51 "Mustangs" were assigned.

On 1 May 1950, the changeover to F-84 "Thunderjet" aircraft began. In October
1950, the organization of the Air National Guard was changed to the combat wing
and the 174th was redesignated as a fighter squadron and was augmented with
elements of the support squadrons.

On 1 April 1951, the Squadron was activated and moved to Dow Air Force Base
(AFB) in Bangor, Maine. The unit started the move on the 5th of April and by the
13th all of the personnel and equipment had left Sioux City. The unit was
deactivated on 31 December 1952, returned to Sioux City, and was redesignated the
174th Fighter Bomber Squadron. The squadron transitioned to F-80 aircraft in July
of 1953. On 1 July 1955, the 174th was redesignated a Fighter Interceptor
Squadron. In August of 1956, the outmoded F-80 "Shooting Stars" were replaced by
F-84Es. On 1 September of 1956, the squadron strength totaled 44 officers and 387
airmen.
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The dedication of the 185th’s present facilities was on the 22nd of September
1957. On 10 April of 1958, the 174th was again redesignated a Tactical Fighter
Squadron and was assigned to the 140th Tactical Fighter Wing at Denver, Colorado.
The unit received its first F-100C on 3 June 1961.

The biggest organizational change was the reorganization and redesignation
of the 185th Tactical Fighter Group on 1 October 1962. This reorganization nearly
doubled the manpower, authorizing over 800 officers and airmen. On 15 January
1968, the new Operations and Training building was completed and occupied.

On 26 January 1968, the 185th was again recalled to active duty as a result
of the "Pueblo Crisis". Starting on 11 May 1968, the 174th Tactical Fighter
Squadron, augmented by many other 185th personnel, deployed to Phu Cat AB, Viet
Nam. During the following three months, the remaining members of the 185th were
deployed to bases in Korea, Taiwan, and the continental United States. In May
of 1969, the men and aircraft of the 185th were returned to Sioux City for
deactivation.

The 185th received the A-7D "Corsair II" in 1976, after 15 years with the F-
100 "Super Sabre". The A-7D continues to fulfill the exacting requirements of
the close air support mission of the 185th TFG while being equally effective in
the interdiction (attack) roles assigned to it.

The current approximate strength of the 185th Tactical Fighter Group is 800
military members and 268 full-time Federal and State employees. The 185th now has
30 major facilities, including a hangar and office building, supply building, fire
station, civil engineering shops, a complete motor pool and separate buildings for
the engine shop, operations, fuel cell repair and avionics. Since the closing of
the Sioux City Air Force Base, the 185th has also acquired the former headquarters
building (which now houses the Communications Flight), dormitories, warehousing
space, ammunition storage facilities, a test cell and POL facilities. The land
upon which these facilities are located is leased from the City of Sioux City on
a 25-year issue.
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C. History of Station Operations

The 133rd Aircraft Control and Warning Squadron was originally organized and
extended Federal recognition on 1 June 1948. The unit was headquartered at Fort
Dodge, Iowa.

Early in 1951 the 133rd Aircraft Control and Warning Squadron was alerted for
active duty, to be effective 1 November 1951 for a period of 24 months.
Approximately 50 officers and airmen were placed on active duty on 1 September 1951
to inventory, pack, and crate all equipment for shipment to the active duty site
at Alexandria Air Force Base (AFB), Louisiana. A small cadre of officers and
airmen was assigned to Alexandria AFB in November of 1951 to prepare the housing
area designated for the 133rd. The main body arrived at Alexandria AFB in the
early part of December 1951. Personnel then departed for overseas assignments,
various service schools, and normal transfers. Most of the overseas assignments
were to Korea and Germany.

The unit was reorganized and redesignated the 133rd Aircraft Control and
Warning Flight effective 1 November 1953, with an authorized strength of 33
officers, 1 warrant officer, and 281 airmen. The unit was again organized at the
airport at Fort Dodge, Iowa. Effective 1 March 1954, the 133rd Aircraft Control
and Warning Flight was assigned to the 157th Tactical Control Group at St. Louis,
Missouri.

On 1 September 1965 the unit was reorganized as the 133rd Tactical Control
Flight; this status required a 50 percent increase in the number of training
assemblies with acceleration in all phases of training. The unit was authorized
to go to full manning as one of the selected Air National Guard units to be placed
on active duty in case of a Vietnam mobilization of reserve forces.

The 133rd Tactical Control Flight was deactivated on 31 October 1971 and
reactivated as the 133rd Tactical Control Squadron effective 1 November 1971, with
an authorized strength of 27 officers and 213 airmen. The 133rd Tactical Control
Squadron was realigned effective 1 May 1972 with an authorized strength of 26
officers and 204 airmen.




On 1 November 1972 the 133rd Tactical Control Flight was organized and
assigned to Fort Dodge, Iowa, with an authorized strength of 5 officers and 43
airmen.
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I11. ENVIRONMENTAL SETTING
A. Meteorology

BASE :

According to the National Oceanic and Atmospheric Administration (NOAA), the
climate of the Sioux City area is typically continental, controlled by the movement
and interaction of large-scale weather systems. This climate is characterized by
cold winters and warm summers, with considerable fluctuation in temperature and
precipitation from season to season and from year to year.

Annual precipitation in the Sioux City area averages 25.57 inches. Net
precipitation is calculated by subtracting the mean annual lake evaporation from
the average annual precipitation (47 FR 31224). Mean annual lake evaporation for
the Sioux City area is 38 inches (47 FR 31227) and net precipitation, therefore,
is negative 12.43 inches per year. Approximately 75 percent of the annual
precipitation falls as showers during the warm season from April to September.
Maximum rainfall intensity, based on a 1-year, 24-hour rainfall is 2.25 inches (47
FR 31235).

STATION:

The climate of the Fort Dodge area is also continental in nature. Annual
precipitation in the Fort Dodge area averages 30.2 inches (Koppen, 1975) and mean
annual lake evaporation is 36 inches (47 FR 31227). Net precipitation, therefore,
is negative 5.8 inches per year. Maximum rainfall intensity is 2.6 inches (47 FR
31235).
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B. Geology

BASE :

The Base is located approximately 2 miles east of the Missouri River, within
the Missouri Alluvial Plain physiographic province. The alluvial plain,
characterized by a nearly level land surface adjacent to the Missouri River, was

produced by extensive deposition of alluvium by the river during the Pleistocene
epoch, when the river carried drainage from glacial meltwaters.

The topography of the Base is relatively flat, at elevations ranging from
1,089.5 to 1,093.6 feet above mean sea level (MSL). The alluvial plain of the
Missouri River in the vicinity of the Base is gently undulating, at elevations
between 1,075 and 1,100 feet above MSL. The Base is underlain by alluvium,
unconsolidated sands, gravels, silts, and clays ranging in thickness from 100 to
160 feet. The 100- to 150-foot high bluffs east and west of the Missouri River
valley are at an average elevation of 1,200 feet above MSL. The bluffs are

composed of unconsolidated loess and glacial till of Quaternary age (Buchmiller,
1986) .

The bedrock beneath the Missouri Alluvial Plain is composed of sedimentary
rocks of Cretaceous age. These rocks dip toward the northwest at approximately
4 feet per mile. The upper most bedrock unit is the Carlile Shale, a dark-gray,
calcareous, thinly laminated marine shale. This formation ranges in thickness
from 80 feet in lowa up to 200 feet in South Dakota (Munter and others, 1983).

Underlying the Carlile Shale is the Greenhorn Limestone, which consists of
thin- to medium-bedded, fossiliferous, shaly, chalky limestone. The Greenhorn
has a maximum thickness of 30 feet in Iowa (Munter and others, 1983).

Beneath these formations is the Dakota Formation. The upper portion of the

Dakota Formation, known as the Woodbury Member, consists of interbedded shale,
siltstone, and sandstone. The lower part, known as the Nishnabotna Member, is
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dominantly a micaceous sandstone. The thickness of the Nishnabotna Member varies
from 60 to 370 feet (Munter and others, 1983; Burkart, 1984).

Unconformably underlying the Cretaceous rocks are Paicozoic limestones,
dolomites, shales, and sandstones. These rocks dip approximately 18 feet per mile
toward the south-southeast. In the vicinity of the Base, the top of the Paleozoic
rocks occurs about 737 feet below the land surface (Munter and others, 1983;
Burkart, 1984). Figure 3 shows the sequence of these stratigraphic units in
northwest lowa.

STATION:

The Station is located within the Des Moines Lobe physiographic province.
The Des Moines Lobe is formed of the Cary till, which is late Wisconsinan in age.
These deposits are relatively young (deposited about 12,000 to 14,000 years ago)
and are characterized by poorly developed drainage networks, knob-and-kettle
topography, a variety of morainal features, and valley-type outwash systems (Munter
and others, 1983).

The topography in the vicinity of the Station is gently sloping toward the
southwest, toward an unnamed tributary to the Des Moines River. Elevation at the
Station ranges from 1,151 feet above MSL in the northeast corner of the property
to 1,145 feet above MSL in the southwest corner. The Des Moines River is
entrenched within its valley, at an elevation of approximately 1,000 feet above
MSL.

The Station is underlain by the Cary till. Stratigraphic logs from wells
near the Station indicate that the till ranges from 40 to 85 feet in thickness.
Unconformably underlying the surficial glacial sediments is a 10- to 30-foot thick
gypsum unit of late Permian age. The gypsum is gray and white in color and is
reqularly stratified. 1In some localities, the gypsum is entirely eroded away
(Wilder, 1902).

I11-3




T

Source: Munter
and Others, 1983.

Stratigraphic and Hydrostratigraphi

Northwest Iowa.

Era System Formation Description Hydrostratigraphic unit
sand and gravel near streams |alluvial aquifers
loess, wind blown silt man- minor aquifers grading to
tling uplands and terraces leaky confining unit
2 ol
) < . . till, poorly sorted fine- regional confining unit
° E. undifferentiated textured glacial sediment commonly 200-400 feet
H] thick
(=]
‘ sand or sand and gravel with- | intertill or buried
in or between tills or beneath channel aquifers, locally
tills in bedrock valleys. highly productive.
Carlile calcareous black marine shale regional confining beds,
where present. Weathered
Greenhorn chalky 1imestone, shaly Greenhorn may yield small
Graneros calcareous marine shale amounts of water.
kY § Woodbury interbedded shale, sandstone minor aquifer grading
o @ Member and lignite. Thickness and 5]to confining unit. Low
° a extent variable *=1to moderate yields to
& @ ] S| wells
(%] 3 L]
2 Massive sandstone, medium to | Bimajor aquifer in much
Nishnabotna | coarse graingd, wi]th shale 2lof northwest Iowa.
interbeds. Commonly over 200 | =
Member feet thick. e
Pennsyl- Jundifferentiated | mostly shale, with some sand- |confining unit not exten-
vanian stone, limestone and coal sive in northwest lowa.
Missis- Jundifferentiated | 1imestone and dolostone
sippian
low to moderate yields to
Devonian |undifferentiated | dolostone, shaly near top wells, significant aquifer
only where near land
|Maquoketa dolostone surface.
[Galena dolostone
IDecorah shale
_5; Iﬂitteville shale and shaly dolostone regional confining unit
(3]
E [61enwoad shale and oolitic ironstone
(%) -
E s St. Peter sandstone, fine-grained and
g shaly.
r -
o E:;i‘;ie du Chien | dolostone and shale Major regionally extensiv
aquifer T
Jordan sandstone, medium-grained,
dolomitic
St. Lawrence dolostone
§ IDavis shale, some sandstone and
é dolostone No major aquifers
S |Bonneterre dolostone, silty
rm. Simon sandstone
s Sioux quartzite and argillite, com-
T monly weathered at top, low effective base of ground-
£ yields to wells water systems
L3
§ undifferentiated| igneous and metamorphic rocks,
e very low water-bearing ca-
pacity.

Figure 3.
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Underlying the gypsum are Pennsylvanian-age shales, sandstones, and
argillaceous limestones. Productive coal seams are interbedded with these units.
The shales often contain crystals of selenite gypsum. These units reach a maximum
thickness of about 60 feet (Wilder, 1902).

Beneath the Pennsylvanian rocks are Mississippian-age limestones, dolomites,
shaly marls, and calcareous sandstones. These units range in thickness from a few
feet up to 100 feet (Wilder, 1902).

C. Soils

BASE :

According to the U.S. Soil Conservation Service Soil Survey of Woodbury
County, Iowa, the soils at the Base consist of the Albaton clay (156), the Haynie
silt loam (137), the Onawa silty clay (146), and the Blake silty clay loam (144).
These soils are not subject to sheet and gully erosion. Figure 4A delineates the
occurrence c¢? these soils within the vicinity of the Base.

The main portion of the Base and the alert hangar are located in the Albaton
clay (156), a calcarious, moderately dark colored, poorly drained soil that formed
in river flood plain sediments. The surface layer of the Albaton soil is a firm,
mildly alkaline, very dark gray clay about 6 inches thick. The subsoil is about
12 inches thick and consists of a dark grayish-brown moderately alkaline clay with
reddish-brown mottles. The underlying soil, to a depth of 60 inches, consists of
a stratified, moderately alkaline, dark gray and grayish-brown clay with reddish-
brown to pale-brown mottles. Permeability of the Albaton clay is very slow (less
than 1.41 x 107> cm/sec).

The POL above ground storage tank and the ammunition storage area are located
on the Haynie silt loam (137), a calcareous, moderately dark colored, well drained
to moderateiy well drained silty soil that formed in stratified river sediments.
The surface layer of the Haynie soil is a mildly alkaline, very dark grayish-brown
heavy silt loam about 7 inches thick. The subsoil is about 3 inches thick and
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Iowa Air National Guard,

il Map of the 185th TFG,
ioux Gateway Airport, Sergeant Bluff, Ilowa.

So
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USDA Soil Conservation

Source: Soil Survey of
Woodbury County, lowa.
