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EXECUTIVE SUMMARY K ‘:::::
- - W
N Nl
AN s
The Department of Defense (DOD) has developed a program to identify ) '

W'

\
and evaluate past hazardous material disposal sites on DOD property, to :?5¢1
control the migration of hazardous contaminants, and to control hazards bﬁiﬁ‘
to health or welfare that may result from these past disposal opera—‘,{‘_‘ , '”;R

R . - B e AL
tions.—"This program is called the Installation Restoration Program 21

S
(IRP)., The IRP has four phases consisting of Phase I, Installation Y

-
Assessment/Records Search; Phase II, Confirmation/Quantification; Phase ;?¥ o

S
III, Technology Base Development; and Phase IV, Operations/Remedial Ac- ~\%§

b (]
tions. Engineering-Science (ES) was retained by the United States Air oy
Force to conduct the Phase I, Initial Assessment/Records Search for ﬁ;ﬁ:;

QoY
McConnell Air Force Base (AFB) under Contract No. F08637-84-R0040, :}&ﬂ

* e

s
INSTALLATION DESCRIPTION -

n-\-_\’.

McConnell AFB is located in south central Kansas on the southeast %EA‘
ey
side of Wichita. The base is contained within the Wichita Metropolitan Rﬁ};

S
Statistical Area and is bordered by industry on the west and north, and ¢\§j

by residential and agricultural lands on the east and south. The indus-
trial facilities consist of Boeing Aircraft Company on the west, and
Cessna Aircraft on the north.

The base comprises 3059 acres of U.S. government-owned and easement

land. The remote installation facilities consist of the following:

o Titan II Missile SitesS o o« o « o » o o o « o » 4,500 acres

o Smoky Hill Weapons Range « « « o+ ¢ s o o o o« +33,873 acres

McConnell AFB became a permanent part of the Air Force in early
1952. It began in 1951 as the Wichita Air Force Base established at the
existing commercial field sharing the flight line with the Community
Airport and Boeing Aircraft Company. The base mission, with the Air

Training Command (ATC) as the major command, was to serve as a training

-1=-

e A N e A S e



base for the B-47 Stratojet bomber produced at Boeing's Wichita Plant,
The base changed major commands several times. The ATC maintained
command from 1951 to 1958, Strategic Air Command (SAC) from 1959 to
1963, Tactical Air Command (TAC) from 1963 to 1972 and finally SAC from
1972 to present. The 384th Air Refueling Wing (AREFW) assumes present
host unit responsibilities.

Many of the base facilities were constructed between 1952 and 1955
during the initial build-up of the base. In 1961, the deployment of the
Tital II Missle was begqun and a number of launch sites constructed

off-site.

ENVIRONMENTAL SETTING

The environmental setting data reviewed for this investigation

identified the following points relevant to McConnell AFB:

© The mean annual precipitation is 32.3 inches and net annual
precipitation is calculated to be minus 25.7 inches. Smoky
Hill Weapons Range annual precipitation is 28 inches, net
annual precipitation is minus 28 inches.

° Localized flooding may be a problem at the base in the area
adjacent to the Main Gate.

o No wetlands have been identified on the installation or the
Smoky Hill Weapons Range.

o Base upland surface soils are predominantly silty or clayey and
possess low permeabilities. They are underlain by low perme-
ability shale bedrock. Soils present in the channels of base
streams are silty sands and are somewhat more permeable.
Extensive sand and gravel zones probably underlie the stream
channel materials.

o Two aquifers of minor importance have been identified on base.
A shallow aquifer, present at or near land surface, is composed
of upland clayey sediments. A bedrock aquifer also underlies
the base.

0] Two aquifers are present At the Smoky Hill Weapons Range. An
alluvial aquifer is present in the major stream valleys. The
bedrock aquifer may be present at »r near Jground surface in

most of the Range's upland areas.
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McConnell AFB.

e
N
%
o] Shallow aquifer ground water was encountered at the base hos- :{\{
pital at a depth of some five to fifteen feet below land sur- :i:&
face. The depth to water in the deep (rock) aquifer is un- ]
‘ known. The depth to ground water in Range aquifers is unknown. ;t;
l o The shallow aquifer (and probably the deep aquifer) receive ::
: recharge from precipitation or infiltration through streambeds Eﬁr
! within the base boundaries. :fw
o All of the water-bearing zones identitied on base probably :Z:;
communicate hydraulically to some degree. During periods when %i?‘
g area water levels are highest, the shallow aquifer likely ﬁ’:
: discharges (provides base flow) to local streams. : {
F o The shallow aquifer identified on base may be a source of water 3252
supplies to consumers located one mile east from McConnell AFB. ;:E:
; o0 Most study area consumers, both institutional and individual, ;Ek;
obtain potable water supplies from the City of Wichita munici- ;‘,;
i pal system. The Wichita system obtains its water supplies from ?:3?
‘ a surface source, Cheney Reservoir, located thirty miles north- izig
west of the base and from the municipal well system located f:}-
I five to fifteen miles northwest of the installation in the »1;
Arkansas River alluvium. The municipal wells obtain ground fiﬁiz
! water resources from an aquifer which does not underlie i:g:
| : - :’.\-

Historic water quality data indicates that base surface water

,4
(o}
v

generally conforms to the standard required for the designated

l use classifications of local streams.
o Unnamed tributaries of the Arkansas River on base are ephemeral
streams; they contain moving water only when sufficient runoff
is available to support flow.
o No threatened or endangered species have been identified on the
} base or on the Smoky Hill Range.
! METHODOLOGY

During the course of this project, interviews were conducted with
% installation personnel (past and present) familiar with past waste

disposal practices; file searches were performed for past hazardous

waste activities; interviews were held with 1local, state and federal




agencies; and field surveys were conducted at suspected past hazardous
waste activity sites. Twelve sites (Figure 1) were initially identified
as potentially containing hazardous contaminants and having the poten-
tial for contaminant migration resulting from past activities. These
sites have been assessed using a Hazard Assessment Rating Methodology
(HARM) which takes into account factors such as site characteristics,
waste characteristics, potential for contaminant migration and waste
management practices. The details of the rating procedure are presented
in Appendix G and the results of the assessment are given in Table 1,
The rating system is designed to indicate the relative need for follow-

up investigation.

FINDINGS AND CONCLUSIONS

The following conclusions have been developed based on the results
of the project team field inspection, reviews of base records and files,
interviews with base personnel, and evaluations using the HARM system,

The areas found to have sufficient potential to create environ-
mental contamination are presented in Figure 1 and Table 1. Eleven
other sites were reviewed and found not toc have potential for contami-

nation.

RECOMMENDATIONS

A program for proceeding with Phase II and other IRP activities at
McConnell AFB is presented in Section 6. This program may be expanded
to define the extent and type of contamination if the initial step

reveals contamination. The Phase II recommendations are summarized as

follows:
Site Recommendations
Landfill No. 1 Conduct geophysical survey, install four

ground-water monitoring wells, collect
and analyze samples.

PO RGO P (3
SN :t’»,"e'*‘::‘ 3, 8H0°




Site
Smoky Hill Weapons

Range-Headquarters
Disposal Site

Fire Protection Training
Area No. 2

Fire Protection Training
Area No. 3

Landfill No. 2

Spill site No. 3

Fire Protection Training
No. 1 and No. 5

Spill Site No. 1
Low-Level Radioactive
Disposal Site

Spill Site No. 2

Missile Site No. 3-2

Spill Site No. 4

Recommendations

Conduct geophysical survey of landfill
area and install four ground-water
monitoring wells, conduct soil borings
to water table at three sites at drum
drainage area, conduct soil borings to
water table at two sites at MOGAS tank
rupture site, collect and analyze
samples.

Conduct two soil borings to water table,
collect and analyze samples.

Conduct two soil borings to water table,
collect and analyze samples.

Conduct geophysical survey, install four
ground-water monitoring wells, collect
and analyze samples.

Conduct geophysical survey if inter-
ferences are not severe, conduct soil
borings to water table and analyze
samples taken at 50-foot intervals along
pipeline route or as indicated by the
geophysical survey.

Conduct two soil borings to water table,
collect and analyze samples.

Conduct two soil borings to water table,
collect and analyze samples.

Monitor Landfill No. 1 wells for low-
level radioactivity.

Conduct two soil borings to water table,
install three ground-water monitoring
wells, collect and analyze samples.

Conduct a single soil boring, install
three ground-water monitoring wells,

collect and analyze samples.

Collect shallow soil borings at three
locations, collect and analyze samples.
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FIGURE 1
McCONNELL AFB
SITES OF POTENTIAL ENVIRONMENTAL
CONTAMINATION
iy oo/
ALINA ROAD o ""'m
. A -
1 rS § Housing ™0
: AREA
SPILL SITE

NO.2

LANDFILL NO.1
2 ' (1963-1960)
FPTA NO.1 ' A

(1964-1987) [ /;g

FPTA NO.S . g
(1972-Present) I

LOW-LEVEL
RADIOACTIVE WASTE
DISPOSAL SITE

(1965-1968)

FPTA NO.2
(1958-1962)

SPILL SITE
NO.4

FPTA NO.3
(1963-1971)

N

,I

LANDFILL NO.2
(1960-1970)
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TABLE 1
3 SITES EVALUATED USING THE
}. HAZARD ASSESSMENT RATING METHODOLOGY
MCCONNELL AFB

&85

HARM
Rank Site Operation Period Score
' 1 Landfill No. 1 1953-1960 69
mg 2 Smoky Hill Weapons Range 1946-Present 64
Headquarters Disposal Site
a% 3 Fire Protection Training Area 1958-1962 63
No. 2
o4 4 Fire Protection Training Area 1963-197 61
ii No. 3
o 5 Landfill No. 2 1960-1970 61
f
(%,
W’ 6 Spill Site No. 3 1954-1963 60
v 7 Fire Protection Training 1954-1957 No. 1 58
No. 1 & No«. 5 1972-Present No. 5
gq 8 Spill Site No. 1 1982 57
b\ 9 Low-Level Radioactive 1965-1968 54
Waste Disposal Area
‘E 10 Spill Site No. 2 1985 51
11 Missile Site 3-2 1983 50
12 Spill Site No. 4 1983 48

(1) This ranking was performed according to the Hazard Assessment
Rating Methodology (HARM) described in Appendix G. Individual
rating forms are in Appendix H.
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SECTION 1
INTRODUCTION

BACKGROUND AND AUTHORITY

The United States Air Force, due to its primary mission of defense
of the United States, has long been engaged in a wide variety of opera-
tions dealing with toxic and hazardous materials,., Federal, state, and
local governments have developed strict requlations to require that
disposers identify the locations and contents of past disposal sites and
take action to eliminate hazards in an environmentally responsible
manner. The primary Federal legislation governing disposal of hazardous
waste is the Resource Conservation and Recovery Act (RCRA) of 1976, as
amended. Under Section 6003 of the Act, Federal agencies are directed
to assist the Environmental Protection Agency (EPA) and under Section
3012, state agencies are required to inventory past disposal sites, and
Federal agencies are required to make the information available to the
requesting agencies. To assure compliance with these hazardous waste
requlations, the Department of Defense (DOD) developed the Installation
Restoration Program (IRP}). The current DOD IRP policy is contained in
Defense Environmental Quality Program Policy Memorandum (DEQPPM) 81-5,

dated 11 December 1981 and implemented by Air Force message dated 21

January 1982. DEQPPM 81-5 reissued and amplified all previous direc-
2 tives and memoranda on the Installation Restoration Program. DOD policy
is to identify and fully evaluate suspected problems associated with

past hazardous contamination, Aand to control hazards to health and
| welfare that resulted from these past operations., The IRP is the basis
v, for response actions on Air Force installations under the provisions of

the Comprehensive Environmental Response, Compensation, and Liability

EE Act (CERCLA) of 1980, clarified by Executive Order 12316, CERCLA is the

primary legislation governing remedial Aaction at past hazardous waste

disposal sites,

AN PR N S A ALY
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PURPOSE AND SCOPE %
The Installation Restoration Program is a four-phased program —
(Figure 1.1) designed to assure that identification, confirmation/ J':.
quantification, and remedial actions are performed in a timely and ;-g
cost-effective manner. Each phase is briefly described below: ‘.f:
&
0 Phase I - Installation Assessment/Records Search - Phase I is -
to identify and prioritize those past disposal sites that may -
pose a hazard to public health or the environment as a result ;S
of contaminant migration to surface or ground waters, or have
an adverse effect by its persistence in the environment. In E:
this phase it is determined whether a site requires further
action to confirm an environmental hazard or whether it may be -
considered to present no hazard at this time. If a site re- ~
quires immediate remedial action, such as removal of abandoned o)
drums, the action can proceed directly to Phase IV. Phase I is 'rf
a basic background document for the Phase II study. ..
o) Phase Il - Confirmation/Quantification - Phase I1 is to define
and quantify, by preliminary and comprehensive environmental
and/or ecological survey, the presence or absence of contami- "\E
nation, the extent of contamination, waste characterization h
(when required by the reqgulatory agency), and to identify sites ~
or locations where remedial action is required in Phase 1IV. ~ -
Research requirements identified during this phase will be - '_'.g
included in the Phase III effort of the program. . ﬂ
o) Phase III - Technology Base Development - Phase III is to e !
develop a sound data base upon which to prepare a comprehensive :E:' :E
remedial action plan. This phase includes implementation of E’j
research requirements and technology for objective assessment t:d };
of adverse effects. A Phase I1I requirement can be identified - é
at any time during the program. :i §
o Phase IV - Operations/Remedial Actions - Phase IV includes the . ‘:
preparation and implementation of the remedial action plan. » s
- X
Engineering-Science (ES) wAas retained by the United States Air e g
force to conduct the Phase I Records 3ear~h at McConnell AFB under ':.:j :q
«
1-2 = <
" 3

'




FIGURE 1.1
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Contract No. F0863784R0040. This report contains a summary and an

evaluation of the information collected during Phase I of the IRP and
recommended follow-on actions. The approximate land area included as

part of the McConnell AFB study is as follows:

o) Main Base Site - 3,059 acres
o Titan II ICBM Missile Sites (18 sites) - 4,500 acres

o Smoky Hill Weapons Range - 33,873 acres

The activities performed as a part of the Phase I study scope included
the following:

- keview of site records

- Interviews with personnel familiar with past generation and
disposal activities

- Survey of types and quantities of wastes generated

- Determination of current and past hazardous waste treatment,
storage, and disposal activities

- Description of the environmental setting at the base

- Review of past disposal practices and methods

- Reconnaissance of field conditions

- Collection of pertinent information from federal, state and
local agencies

- Assessment of the potential for contaminant migration

- Development of recommendations for follow-on actions

ES performed the on-site portion of the records search during April

1984. The following team of professionals were involved:

- E. J. Schroeder, P.,E., Environmental Engineer and Project
Manager, 17 years of professional experience,

- J. R., Absalon, C.P.G., Hydrogeoloqgist, 12 years of professional

experience,

l\"‘
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R.D. Stephens, Environmental Scientist, 14 years of professional

experience.,

- R. W, O'Brien, Chemical Engineer, 5 years of professional expe-
rience.

- J. R. Butner, Environmental Scientist, 5 years of professional

experience.

More detailed information on these five individuals is presented in

Appendix A.

METHODOLOGY
The methodology utilized in the McConnell AFB Records Search began

with a review of past and present industrial operations conducted at the

installation. Information was obtained from available records such as

. shop files and real property files, as well as interviews with almost
- 100 past and present base employees from various operating areas. Those
, interviewed included current and past personnel associated with civil
mi engineering, fuels management, roads and grounds maintenance, fire
protection, real property, history, shop operations, Kansas National

;S Guard, and Local citizens with knowledge of previous uses of current
) base property. A listing of interviewee positions with approximate

years of service is presented in Appendix B,

Concurrent with the employee interviews, the applicable federal,
state and local agencies were contacted for pertinent study area related
environmental data. The agencies contacted are listed below and in

Appendix B.

o) U.S. Geological Survey, Water Resources Division, Lawrence, XS

o Kansas Department and Health and Environment

o Sedgwick County Environmental Resources Dept.,, Air Quality

E: Control
»

o} Office of Air Force History (Wasington, DC)

o] Washington National Record Center (Suitland, MD)

5] National Archives (Washington, DC and Alexandria, VA)
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The next step in the activity review was to identify all sources of
hazardous waste generation and to determine the past management prac-
tices regarding the use, storage, treatment, and disposal of hazardous
materials from the various sources on the base. Included in this part
of the activities review was the identification of all known past dis-
posal sites and other possible sources of contamination such as spill
areas.

A general ground tour and an overflight of the identified sites
were made by the ES Project Team to gather site-specific information
including: (1) general observations of existing site conditions; (2)
visual evidence of environmental stress; (3) presence of nearby drainage
ditches or surface waters; and (4) visual inspection of these water
bodies for any obvious signs of contamination or leachate migration.

A decision was then made, based on all of the above information,
whether a potential hazard to health, welfare or the environment exists
at any of the identified sites using the Flow Chart shown in Figure 1.2.
If no potential existed, the site received no further action. For those
sites where a potential hazard was identified, a determination of the

need for IRP evaluation/action was made by considering site-specific

conditions. If no further IRP evaluation was determined necessary, then

3

the site was referred to the installation environmental program for

P—-
T
“u &

appropriate action., If a site warranted further investigation, it was )
)
evaluated and rated using the Hazard Assessment Rating Methodology . :q
N
(HARM) . The HARM score is a resource management tool which indicates = ';{
the relative potential for adverse effects on health or the environment - %
at each site evaluated. v
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SECTION 2
INSTALLATION DESCRIPTION

=4

LOCATION, SIZE AND BOUNDARIES e

g% McConnell AFB is located in south central Kansas on the southeast 3:
‘ side of Wichita. The base is contained within the Wichita Metropolitan f“
£§ Statistical Area and is bordered by industry on the west and north, and ;*
) by residental and agricultural lands on the east and south (see Figure 3%
33 2.1 and 2.2). The industrial facilities consist of Boeing Aircraft ﬁj
Company on the east, and Cessna Aircraft on the north. E;
e The main base site comprises approximately 3,059 acres (see Figure {ﬁi
Q; 2.3) of U.S. government-owned and easement land. Remote installation ;j
oa facilities consist of the following: é;
§ X
o Titan II Missile Sites (eighteen total) . . . . 4,500 acres :}
5§ o Smoky Hill Weapons Range. . . « « » o o« s o « o 33,878 acres S;E

:

‘,E The 18 Titan II missile sites are located in remote areas to the

east and west of McConnell AFB as shown on Figqure 2.2. Each complex $\

q; consists of a 9 acre, fee owned tract of land for the basic operational FE
h’ functions and about 3 acres of fee owned land for antennas and helicop- “W

ter pads. Each site has a restrictive easement 1,800 feet (approximate-

rX ly 225 acres) in radius as measured from the launch complex.

Smoky Hill Weapons Range was acquired by the Air Force in 1952 and

‘11.: i .

a; is located approximately 80 miles northwest of the base in a rural area
| southeast of the town of Salina, Kansas (see Figure 2.4). This is an
|

o

active bombing range operated by the Kansas Air National Guard.

oY

BASE HISTORY

[ 47

The land area which the base currently occupies was originally used

as the commercial airfield serving the Wichita area. Use of the land as

P

a commercial field dates back to 1924.
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FIGURE 2.3

McCONNELL AFB

INSTALLATION SITE PLAN
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The eastern portion of the base, where shops and administration offices

are now located previously consisted of open farm and pasture land.

McConnell AFB became a permanent part of the Air Force System in
early 1952. It began on a temporary basis in 1951 as the Wichita Air
Force Base which was established at the existing commercial field. The
base was made a permanent installation when the government acquired the
airport at Wichita in 1952. A training command was established for B-47
and B-45 bombers which were being produced at the neighboring Boeing
Plant. This initial training mission was expanded almost immediately to
include a combat training role under the Air Training Command (ATC). 1In
1952, a major construction program was begun and many of the current
buildings were erected and runwvays were expanded. For a brief period
from 1959 to 1963, SAC was designated the host unit.

In the early 1960's McConnell AFB was selected to host the Titan IIX
Intercontinental Ballistic Missile. Construction began on the first
missile complex in January of 1961, The 381st Strategic Missile Wing
was activated at that time to maintain and operate the missiles. Full
operational status was achieved in 1963 when all Titan II missiles were
placed in the silos.

The Air Force officially transferred McConnell AFB from SAC to
Tactical Air Command (TAC) in July 1963 and the 388th Tactical Fighter
Wing became the new host unit. The fighters were transferred to the Air
National Guard in July 1972 and McConnell AFB host responsibilities were
reassigned from TAC to SAC and the 381st Strategic Missile Wing (381st
SMW) was assigned host responsibilities. The 381st SMW has retained
that position until June 1985 at which time the host unit was changed to
the 384th Air Refueling Wing (AREFW)., Despite the changes in command,
many shops continued to perform their daily operations with a minimum
amount of change.

The Kansas Air National Guard moved to McConnell AFB at the same
time the base was activated in the early 1950's and has maintained a
presence at McConnell AFB since then, The unit has flown propeller and
jet fighter aircraft, including F-4 aircraft which it currently operates

out of McConnell AFB.
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ORGANIZATION AND MISSION

The host unit at McConnell AFB is the 384th Air Refueling Wing
(AREFW). The primary mission of the 384th Air Refueling Wing is to be
prepared to rendezvous and refuel airborne aircraft anytime, day or
night, when the need exists. The 384th maintains a constant alert
commitment to support Strategic Air command B-52 operations in the event
of general war.

In February of 1984, the Air Force announced that the 381st SMW,
the former host unit at McConnell AFB, would be deactivated starting in
the summer of 1984. As a result, the 381st SMW now has a dual mission -
to sustain the capability to conduct strategic warfare, and concurrently
to deactivate the missiles one at a time. Nine of the 18 missile sites
have been deactivated to date.

There are several base organizations on base that have missions of
importance to this report because they are involved with the accumula-
tion, treatment, or disposal of hazardous waste at McConnell AFB. These
organizations include the Civil Engineering (CE) Squadron of the 384th
Combat Support Group, the 384th Field Maintenance Squadron, the 384th
Operations Maintenance Squadron, the 384th Avionics Maintenance Squad-
ron, the 384th Supply Squadron and the 384th Transportation Squadron of
the 384th AREFW, the 381st SMW and the 184th Tactical Fighter Group.

The tenant organizations at McConnell AFB are listed along with de-

scriptions of their missions in Appendix C.
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SECTION 3
ENVIRONMENTAL SETTING

The environmental setting of McConnell Air Force Base is described
in this section with the primary emphasis directed toward the identifi-
cation of features or conditions that may facilitate the generation and
migration of hazardous waste-related contamination. Environmentally
sensitive conditions pertinent to this study are summarized at the end

of the section.

CLIMATE

Temperature, precipitation, snowfall and other relevant climatic
data furnished by Detachment 23, 26th Weather Squadron, McConnell AFB,
Kansas, are listed on Table 3.1. The period of record is twenty-eight
years. The summarized data indicate that mean annual precipitation for
McConnell AFB is 32.3 inches., The net annual precipitation for
McConnell AFB is calculated to be minus 25.7 inches, based on National
Oceanographic and Atmospheric Administration information (NOAA, 1983).
Net precipitation is equal to total precipitation minus evaporation.
The net annual precipitation is one of several factors used to estimate
the amount of meteoric water potentially available for infiltration into
the subsurface and does not consider evapotranspiration, which varies
seasonally, or surface conditions, which may differ locally. The
infiltration potential for McConnell AFB is considered to be minimal.
The one-year, twenty-four hour rainfall value for the study area is 2.75
inches, which has been interpolated from charts published by the US
Department of Commerce, Weather Bureau (1961). This value suggests that
a moderate potential for the development of erosion exists. No evidence
of erosional impacts were observed during on-site inspections. The
soils at the base are clayey and are moderately susceptible to erosion.

The study area is located in a subhumid climatic region of the
central United States. The summers are warm with low to moderate humid-

ity; the winters are relatively mild with brief cold periods. The
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warmest months are May to September; the coldest include December

through March. Precipitation occurs primarily during the spring and
summer growing season months as brief, heavy thunderstorms. Rainfall
occurrence during the remainder of the year is infrequent when compared
to spring. Surface wind directions favor the north during the winter
months of December though February and the south during the months of
March through November. It is this windflow pattern that is largely
responsible for the precipitation distribution pattern. The southerly
flow of air during the spring and summer months allows cool polar air to
mix with moist air from the Gulf of Mexico, resulting in the sporadic
precipitation common to the study area during the growing season.

The climate of the Smoky Hill Weapons Range is similar to that
experienced by McConnell AFB. The annual precipitation averages 28
inches. The calculated annual net precipitation value is minus 28
inches. The infiltration potential for Smoky Hill Weapons Range is
considered to be minimal. The one-year, twenty-four hour rainfall
values for the Range is 2.5 inches, which has been interpolated from
charts published by the US Department of Commerce, Weather Bureau
(1961). This value suggests that a moderate potential for the develop-
ment of erosion exists. The soils present at the reservation are loamy

and are moderately susceptible to erosion.

GEOGRAPHY

The McConnell AFB study area lies within the Arkansas River Low-
lands subdivision of the Central Lowlands Physiographic Province. The
Arkansas River Lowlands form a narrow east and southward trending fea-
ture characterized by the prominent Arkansas River floodplain bordered
by gently sloping valley walls. The Aarea 1s characterized by nearly
level areas, gently rolling hills and broad flat plains which offer
little spatial variation. Major streams are well entrenched. The chan-
nels of secondary streams may exhibit a sag and swale appearance, 1ndi-
cative of the erosion of cohesive native soils.

The Smoky Hill Weapons Range is located within the sSmoky Hills ot
the Dissected High Plains subdivision of the Great Plains Physiographl:
Province. The Smoky Hills are characterized by gently to steeply roll-

ing hills., Prominent ridge lines are narrow, well defined stream
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channels occurring in closely spaced subparallel valleys. The valleys
of local streams and secondary drainage features appear to be V-shaped
when viewed in cross-section; this 1is indicative of the erosion of
mostly granular native soils.

Study area physiographic divisions are illustrated on Figure 3.1.
Topography

The topography of Wichita and the surrounding area varies from
generally level to gently rolling in appearance., Local relief is pri-
marily the result of dissection by erosional activity, stream channel
development, or site use modifications. At Wichita, ground surface
elevations average 1,300 feet, National Geodetic Vertical Data of 1929
(NGVD). At McConnell Air Force Base, surface elevations vary from 1,310
feet, NGVD at the culvert under Udall Road, south of Runway 01 Left, to
1,380 feet, NGVD at the US Geological Survey benchmark located 160 feet
southwest of Building 37, 1Installation relief is seldom more than ten
feet and is most conspicuous along the shore of the base lake.

The elevation of ground surface at the Smoky Hill Weapons Range
varies from a low of 1,300 feet, NGVD along the course of Ralston Creek
at the north installation boundary (northeast corner of Section 18,
Township 15 South, Range 4 West) to a high of 1,625 feet, NGVD at the US
Geological Survey benchmark located at the peak of Loder Hill (southeast
corner of Section 21, Township 16 South, Range 5 West). The maximum
relief apparent at the Smoky Hill facility is on the order of ninety
feet, occuring in the vicinity of Loder Hill.

Drainage

The drainage of McConnell Air Force Base land areas is accomplished
by overland flow of runoff to diversion structures and thence to area
surface streams, which flow intermittently. Most installation drainage
is directed south to an unnamed tributary of the Arkansas River. The
tributary is ephemeral and only contains water when sufficient runoff is

available to enable flow. The base is located in the Arkansas River

drainage basin.

Flooding may occur on base in the vicinity of the main gate during
periods of intense precipitation. The level nature of the installation -

land surface and drainage structures tend to restrict runoff so that

G
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temporarily impounded flood waters are permitted to dissipate before
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significant accumulation is allowed to. occur. The small area suscepti-

ble to temporary flooding would not be expected to impact either the
base mission or past hazardous waste management facilities. No wetland
areas have been identified on base. McConnell AFB drainaqge features are
illustrated on Figure 3.2.

The drainage of land areas within the Smoky Hill Weapons Range is
accomplished by overland flow to local surface streams. All streams on
the Range are ephemeral and contain water only when sufficient runoff is
available to support flow. Runoff originating from the north and west
section of the Range is directed to Ralston Creek and Spring Creek.
Drainage originating on the east section of the range is directed to
West Dry Creek or its unnamed tributaries. Runoff developing on the
extreme southern portion of the Range is directed to unnamed tributaries
of the Smoky Hill River. The unnamed tributaries are ephemeral; the
major streams flow continuously. The Smoky Hill Weapons Range is locat-
ed in the drainage basin of the Missouri River.

Flooding is not known to be a problem at the Range. However, it is
possible that localized flash flooding could develop in narrow stream
valleys during periods of intense precipitation. No wetlands exist on
the range. The drainage features of the Smoky Hill Weapons Range are
illustrated on Figure 3.3.

Surface Soils

The surface soils of the McConnell Air Force Base study area have
been mapped by the USDA, Soil Conservation Service (1979). Nine soil
types and one undefined unit, "Dumps and other non-soil areas" have been
identified on the installation. The principle characteristics of these
ten soi1l units relative to this study are summarized on Table 3.2. The
distribution of the base soils is illustrated on Figure 3.4.

The modern soils of McConnell AFB have developed primarily in
calcareous alluvium, colluvium (or other clayey sediment) and loess
(wind-blown silt), One unit, the Rosehill silty clay (Rd), has formed
in residuum (a soil formed by the weathering of bedrock which retains
the relict structural appearance of the rock). Most of the modern soils

present on base are clayey in the upper extent of their profiles, are

plastic and tend to possess low permeabilities, The Milan loam (Ma),

1

& .
©C A4

L4

A |

S

0%,
.
as s,

-

{




:
f
b
;

B TO GYPSUM

5 CREEK

| WEST.
Ej GATE

e Bx T

ey
P m
L

MULVANE ROAD

s

T
* D
- |«
S

Al

e Ao sounonar

—&k‘.l
. )
‘”\i“

UNNAMED TRIBUTARY
OF ARKANSAS RIVER

B
b

SOURCE: GRW ENGINEERS, INC., 1088 AND INSTALLATION DOCUMENTS

FIGURE 3.2
McCONNELL AFB
INSTALLATION DRAINAGE
oL oy FLOGD PRONE  wam

LEGEND
e mmn STREAM CHANNEL
anean samee QPEN DITCH

® o= o= o= UNDERGROUND
PIPES

3-7

ES ENGINEERING - SCIENCE

RN PR B T T g o T o T e T T A T T T A T LS L L AR AW
AL AT G U S O RGN AN N Dt '

vy v ¥ e e ®p -
2’
PN

R
A Lo it
2 ‘n’\/,:} .

97 R RS




| 4 3

achle Ala Ata 2% Y TR AN NP U I W Wy PO T W T3 8 'V.‘."N'w
g FICURE 3.3 '
McCONNELL AFB _ ”

SMOKY HILL WEAPONS RANGE
DRAINAGE

Cree
spﬂno ‘er\

——— e
INSTALLATION BOUNDARY

s ..ﬁf

Y¥

"_-‘;':

fivy

L &

. . Lf' ‘{ A _.‘ .." : "-1 '- .'..“)._‘.

‘

AT

i

1

0 2 .

SCALE A e MILES )

SOURCE: USGS TOPOGRAPHIC MAPS .o

|

3-8 ES ENGINEERING - SCIENCE =t




5 e 2 ] T T R S
. \Jﬂhﬂﬂwy % R . WJWJ.\ PASE o % A ur £ hf

55 i

ity

spuvs A311s pepeab Atacod IKs-dS fpuvs A3L1s s (pues AchAe o 1Dy

‘Ae1o A31o13seld ybiy  GHO fAP(o A371013801d MOT 1D 13118 A101ABLIA MOT S F(RY-LRET-U WASY) UOIIROTITEEETL WedtAt filgang .
Colgulaks ATYDIY ot U 14T JO selgdedosd oyl o, IRPTE
CLEL 'SOS waSIE WE D) fesl g agel, EIP {TPTS

sumouufl umoudun 69TdeA - - PRIt (16 J0U selIdsdoad
*adejans puel
mo19q So9Youy

Zy 03 0f ‘s1qP3

aA93BM PBUOSEIS cAeto

payoi1ad *@aends wnyAnY oo 9°0 - 90°0> TN 'HD ‘11D 09 'Ae1o A3ps ‘weol Avio Aaris
cheru
*auoN wnIANETOD 0°t - 900> HO 'O 09 ‘Aeio A3t ‘weol Aelo Aalis
puvs
*A3111qeauaad HS-dS ‘1N ‘purs Awvo] ‘weol Apues ‘weol
818A9S wnyARYIvY 0°'Z - 2'0 ‘WS 'DS ‘1D 09 Av1o Apues ‘wvol Aefo ‘uweo]
*8897
a0 sayouy 4Aj3ao03
yidap 3ooa
-pog  *218APS wnnpysey 90°0> HO ‘1D ot *yo0apaq ‘Aets ‘Avyo ArTs
*A3111qQRRNIRd ‘weo]
93 13PON 88901 0*Z - ¢'0 08 ‘HO ‘110 09 Av1o Apues ‘weol Avyo ‘weol
*Lero
*BUON wnIANT10D 0°Z - 90°0> H ‘10 09 ‘Aev1o A311s ‘weol Aeto A3T1S
*Leio
*3UON wniAn1od 0°t - 90°0> HO ‘10 09 ‘Aeto A31ts ‘weo] Aero AIT1S
*buypooi3z o3 *aeo] Aeto
3oe(qns ‘exaavs uniAnTIv 0*T - 9°0 W ‘10 09 ‘weol Ae1d AITs ‘meol LIS
*bujpool3 o3 rueoy Aeyo
309(Qns ‘*@a18a8S unjAnIiv 0z - 9°C ™ ‘1O 09 ‘weol Aeyo L3116 ‘meol IS

bEBIE [10f-LGU
1830 pur sdwtg),

"xo]dwo:
JelqQel-pur] ueqaq

*Xold ou

UIMII-pur] uvqapn

*xatdwos
wnuied-puey uvqa

*sadotls ag-1
‘Ae1o A311S TLIYesCy

*sodols SE-1 ‘wrol utlil

*sadors w9-¢
‘wroy Ae1o L3118 ulmi]

*sadols sg-1
‘weol Ae1d A3118 utma)

*popoo1 3 Atavsntboay
‘weO] I116 ooput(ad

*papool3 A{1PUO1E8vIL0
‘wmeO] 3116 oopuely

s3UTRIJUOD {(uol3orag 10(eW) (SINOH/SIYDUL) (uoyaoead aof{en) {8ayou1) (uotioead 20(eR)
juswdolsaeq 1viae3en A3 11 1qeewiad »aUOTIROTIISBRTD £52UYOTYL SANIXBL
T1e33uajog Juaaeq potjTun vasn

A3111002 1PSsodsia

(uotideay aolwen)
uo13d110880
Itun

qal

1

{€£°¢ want1d)
1oquids
dep

S7110S 3SvE A0UO4 ¥IVv TIIANNODIW
T°t anuvl

e R B T

=z =23

ol IR

Y
=
A

=t

‘a0
h ’li

o

AL
«".3»"'9',% PR

OGN

!’y‘&‘;_“’_




L4
>
| [l S e

FIGURE 3.4 <
McCONNELL AFB i
SOILS MAP 3

2
3,3 4 & %A Sl

] - = ]
- A
: HOUSING vl S::- e,
< AREA 4
E ud

L

WEST.

GATE )
“ Yo
o
ud Y,
QQ S
o '
=
5 g
3 (3] ‘v:_‘,

]
1N

R

L] ~
"' )
o e
W
)
AV
LEGEND -
l.\
@ ouwmp sITE Lo
SOURCE: USDA, SCS, 1979 AR
BASED ON AERIAL IMAGERY DATED 1976 R

ES ENGINEERING - SCIENCE




a4

ot}

E

3 S R A At e N T S i S i R A K AL LG R L (X
"‘-""‘»‘.‘a LM R AN o d \, ) ’ ) l.l~ S LR Y8, ..n “ Ll Sal Lo, \\“\-.. VAN

formed in loess, has a silty texture and moderate permeability. The
Urban Land-Farnum Complex (Uc) has a sandy layer in the lower extent of
its profile which gives the unit moderate to high permeabilities.

Five of the soil units mapped on the installation place severe
constraints on disposal facilities due to flooding, shallow bedrock,
permeability or the presence of a high seasonal (probably perched) water
table. The properties of one unit, dumps and other non-soil areas (D),
have not been estimated. The soils present in this area have been
removed, buried or altered as a result of extensive site use modifica-
tions. The aerial imagery used by the Soil Conservation Service to plot
the distribution of county soil units, was dated 1975, and therefore
reflects base conditions as of that date.

The soils present on the Smoky Hill Weapons Range have been mapped
by the USDA, Soil Conservation Service (1959 and 1983) and have been
discussed in detail by Olson (1974). Three major soil associations have
been identified on the Range. These include the Hedville, Lancaster and
Smolan Soil Associations.

The Hedville Association has formed in residual upland soils and
occurs on hills and ridges. This association is a shallow stony loam
developed from the underlying interbedded sandstones and sandy shales of
the Dakota Formation. The association is well to excessively well
drained and has a high permeability. It is susceptible to erosion. 1Its
typical profile is ten or more inches thick.

The Lancaster Association commonly occurs on the slopes adjacent to
hills and ridges. This association is also a residual soil and is
composed of loam, clay loam and sandy clay loam. It is well drained;
its permeability is described as moderately high. It is moderately
susceptible to erosion. Its typical profile is 66 inches thick.

The Smolan Association occupies the lower topographic positions in
the Range area. The unit has developed in moderately fine-textured
loess and alluvium. 1Its profile is typically 72 inches thick and con-
sists of silty clay loam, silty clay and silt loam. This soil unit is
well drained and has a low permeability. Due to its low topographic
position on the landscape, this soil unit may be susceptible to flooding

and possess a seasonally high water table.
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GEOLOGY
| Information describing the geology of the McConnell Air Force Base -
; and the Smoky Hill Weapons Range study areas has been reported by R
i Williams and Lohman, 1949; Petri, et al., 1964; Kansas Geological Sur- F"
vey, 1964 and 1983b; Lane and Miller, 1965. Additional information has ~
been obtained from an interview with a US Geological Survey scientist. -
A brief overview of the available information with pertinent comments is ‘f"

included in the following discussion.

Regional Geology ‘A

Geologic units ranging in age from Permian to Neogene have been
identified as significant to subsurface investigations in the McConnell 7o
AFB study area. These units consist of unconsolidated loess and/or
loess mixed with colluvium composed of clay, silt, sand with minor
amounts of gravel. Residual soil is present as a thin veneer overlying
bedrock in some upland areas. The regional bedrock unit is the Permian ,
Series Wellington Formation. The Wellington is primarily a gray and a
blue shale, with thin limestone, gypsum and anhydrite beds occuring
locally. Thick salt deposits occur deep within the Wellington and are

identified as the Hutchinson Salt Member. Table 3.3 summarizes the

major geologic units present in the McConnell AFB area and describes .'.:
their significant characteristics, in chronological order. v
Geologic units ranging in age from Permian to Neogene have been "
identified in the Smoky Hill Weapons Range study area. These units ’?
consist of unconsolidated alluvium present in stream valleys which =
N

includes sand, gravel, silt and clay and consolidated rocks composed of ’.

sandstone, siltstone, shale and gypsum. Table 3.4 summarizes the prin-
ciple geologic units occuring at the Smoky Hill Weapons Range. o~

Distribution and Structure

The surface distribution of major geologic units mapped at ":3

McConnell Air Force Base is shown on Figure 3.5, which is modified from

< ¥l
L e e |

Petri, et al. (1964) and Lane and Miller (1965). Generally the geology -

- )

- q

of McConnell AFB is dominated by two principle units: Neogene uncon- " ‘:q
Py

solidated materials and Permian bedrock. The unconsolidated materials X

-
L
s, -

mantle the bedrock and include two generalized types: _ !
'.N

. ’\
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GBERALIZID SECTION OF GROKOGIC FONATIONS IN SEDGWICK COUMTY, KNESAS
. sxutigraphic [T ]
wnite used in thiciness,
Systmm Series Sukseries this repozt fost Physical Character Watar S\Wply
"
& pume sand S Cosposed of fine to wedium, silty eand. Lies above the water table and doss not
(receat) yisld water to wells.
Allwwiams sd Coaposed of £ime to coarse swnd and Comprises the most widely used squifer
arzans depoaits L3 fine to vary coaree arkosic gravel in e Coamy and yiolds large supplies
(Wisomatinen to containing only ainor ascuats of silt of wary hard watsr to aany walls. WVells
Sacent) ad clay that grade upward into clayey yielde up to 2,000 gpa can be deweloped
. silt. Clay balls up to ans foot in locally. Adjacant to the Arkansas River
- diaseter are ocomon in the sand and the watar is too highly sineralired for
ﬁ gTeavel. aeny uses.
Opper olluviue A hetarogenecus mixtate of silt, Gamarally sxowe the vatar table and tms
an Plaistocens {Illinoian » clay, sand, gravel, and bedrock frag- yields no water to wells. Where deposits
\{ @ Racamt) sants depasitad by slope processes. are thick and contain sand and grawel
;:' lerees, wlls yielding a fer gpam wey t»
passible but wauld be subject to failure
in dry years.
E Pleistocens Losss Wind-deposited tan to pink-tan, cal- Generally abow vatsr table, ut locally
(Illincien 74 carecus silt, oontaining zonee of the basal part is sstursted and sandy zones
> Racant) caliche nodules and scme sandy sones. my yield scms watar to wells.
r
.F:: Neogens TerTace Conposed of fine to coarse sand sd Well yields of 500 gpm of good quality
- depoaits ] fine to coarse arkasic gravel that water are gensrally awailahle from the
o (Illincisen) grades upeard into sandy silt. deposits, and loally yields up > 1,000
sand and gruvel bads locally contain gpPm can be obtained.
. silt and clay lanses, and clay balls
. up to one foot in diasetar are common.
Lower Unditferentiastad Cosposed of light tan to light gray, vield saall quantities of good quality
Pleistooene deposits 187 comonly sandy, silt and clay, and watar to vells in the Axkansas Valley
0 (Mebraskan and fine to coarve arkosic grawel. that are screerad in mltiple porous
1': ad Kansan) Locally contains & lenticular bed zanes and penatrats the cosplets
LA of volcanic ash and the Pearletts ash section of unconsolidated rocks. The
bad of late Kansan age. watar is highly mineralized locally near
the Azkansas River. Where present in
the uplands west of the Arkansas Valley,
. wall yields up to 50 gpm are possible
’y locally. o
1\"4
- gt
.- Pliccarm Ogallala(?) Cmpueed of lenticnlar beds of aml- Contxrilutas large supplies of good quality ,-.:-;*
:-". fomation 190¢ carecus, gray to pink-tan silt wtsr to many snicipsl, irmgation, and %
'-‘. and clay, fine to coarve sand, and 1 trial wells d in multipls e
- fine to coarse graval. The ssdimsnts POTONS TONSS and penetratas the complete R\j
reflect two sources; arkosic samd section of unconsoliated rocks. -
and gravel beds darived from the |
? west are interfingered in the northern 7
) part of the County with sand and gravel '
g bade composed of gray to tan quarts 3
and ironstone derived from Creta- -
ceous rocks to the north. Ia subsur- ¢',,%'
P face anly. \
” o
x" tay,
sinnasosh Cosposed of alternating beds of Tields small quantities of wetar to sany -4
Sals 175  brownishered silty shale and silt- Stock and domestic vells in the western iy
stone, and a fev thin beds of gray- part of the Caurty. Water obtained from r,_J
green silty shale in lower part. the weathered zone in the fareation is .-\4
SaRe gypeum is present as thin, gqenarally of good quality. Watar from .\J
cross-cutting and intarvecting wvein desper zones is gensmally Mahly J".i
£illinge . uinsralized but usabtle. l\.
- Teraian  Permian H
% Wellington Calcarecus gray and blue shale con- Yields small quantities of highly mineml.-
yormation S50+ taining several thin bads of impure udmr:ommudo—t.‘.evnh_!
lisestone and thin bads of gypmm and cast of the Arkansas Mwver wlley and in !
and anhydrite. Sawe beds of ssroon scuth-central part of Caurty. Waderatsly »_.*
and gray-qresn shale naar top.of large vater suplies of @ much a8 )0 L
v Pormation. e thick Mutchinean qPm are awilable from salution zanes in - 0
Salt Mmmber is present near the siddle qypsum bade near east Cguaty line. The NN
of the Farmation in the western part water is highly mneralized but usahle. S
of the County. :}{
b .
) Sousve: Mofified fros Lans and Millew, 1965. 3-13 ‘:_‘:
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FIGURE 3.5

McCONNELL AFB
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© Loess. Loess is a wind-blown silt, In some highland areas
north of McConnell AFB, it reaches a maximum thickness of
approximately seventy feet. In areas occupying lower or mar-
ginal topographic settings such as the base, loess may be mixed
at ground surface with colluvium (materials washed downslope by
unchannelized flow) to form silty clay or silty sandy clay.
The loess is estimated to be on the order of five to ten feet
thick over much of the installation. The loess is underlain by
residuum,

o Residuum. Residuum is an unconsolidated material formed by the
weathering of the parent bedrock. It may consist of clay,
silt, sand and gravel and is usually unstratified. Where it is
overlain by the loess, it may range in thickness from two to
ten feet. In some areas, the loess has been eroded, exposing
the residual materials. Where the residuum is exposed, it
tends to be somewhat thinner, usually less than three feet

thick.

At McConnell AFB the unconsolidated materials are underlain by the
Wellington Formation. Test borings at McConnell AFB indicate that the
Wellington consists of sandstone and shale in the study area. Bedrock
was encountered at depths of less than twenty feet below ground surface
in most areas of the base and was found to occur at a depth of one foot
below grade in the vicinity of Building 331. The Wellington is reported
to be a thick, unfaulted unit in Sedgwick County. The unit dips gently
to the west and southwest.

Figure 3.6 is an east-west geologic section drawn through Sedgwick
County near the base (modified from Lane and Miller, 1965). This figure
illustrates the relationship of the major units present and their
stratigraphic positions within the study area.

The geology of the Smoky Hill Weapons Range is dominated by the
four units summarized in Table 3.4. The unconsolidated unit, the allu-
vium, is limited to the major stream valleys of the Range. 1t consists
of sand, gravel, silt and clay, which may be locally stratified and may

reach a maximum thickness on the order of fifty feet.
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The consolidated units include the Cretaceous Dakota Formation and
the Kiowa Shale (with the Cheyenne Sandstone) and the Permian Whitehorse
Sandstone (with the Nippewalla Group). The Dakota and Kiowa occupy the
highest topographic positions on the Range. Together, these two units
consist of a two hundred foot thick accumulation of sandstone and shale.
The Dakota is composed chiefly of sandstone; the Kiowa includes lenti-
cular beds of iron-stained sandstone enclosed in thick clay and shale
sequences. The hilltops are usually capped by the Dakota. The White-
horse occupies the lower topographic positions on the Range and consists
of interbedded sequences of sandstone, gypsum, shale and siltstone.

The Dakota is usually overlain by a thin sandy residual soil over-
burden. The Kiowa is usually overlain by a thin clayey silty over-
burden. The Whitehorse is typically overlain by a moderate thickness of
colluvium which may consist of clay, silt and sand with some gravel or
boulders. Figure 3.7 is a geologic map of the Smoky Hill Weapons Range,
modified from the Geologic Map of Kansas (Kansas Geological Survey,
1964). This map shows the approximate distribution of the principle
geologic units present at the Range.

The Titan site 533-2 is described here because of the requirement
to rate the facility in the HARM system. Titan site 533-2 near DeGraff
is underlain by the Lower Permian Chase Group, an interbedded asso-
ciation of partly cherty limestone and shale some 350 feet thick. The
Chase Group consists of sixteen major members:

Herington Limestone Fort Riley Limestone
Paddock Shale Florence Limestone

Krider Limestone Blue Springs Shale

Odell Shale Kinney Limestone
Cresswell Limestone Wymore Shale
Gage Shale Schroyer Limestone

Towanda Limestone Havensville Shale

Holmesville Shale Threemile Limestone

Local bedrock is mantled by a relatively uniform thickness of

clayey sediments and residuum.
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HYDROLOGY b
Study area hydrologic information has been reported by Latta, 1949; =
Williams and Lohman, 1949; Petri, et al., 1964; Lane and Miller, 1965; b :
Bayne and Ward, 1969; Fader and Stullken, 1978; Gillespie and Hargadine, L
1981; Gogel, 1981 and Kansas Geological Survey, 1983c. Additional )j: :‘
information has been obtained from an interview with a US Geological - =
Survey scientist, ;#E -
Ground-Water Resources . "'
McConnell Air Force Base and the Smoky Hill Weapons Range are both EE :
situated in sections of Kansas where no aquifers of regional signifi-
cance exist. Two water-bearing units of minor importance are present in :‘ ‘
the study areas and are identified as follows: e

AP

o Shallow Aquifer

o Deep Aquifer

Cr ’
LA r
s
- ;_
Precipitation is the primary source of ground water in the project . n
area. A large portion of rainfall is lost as runoff directed to local '
st
surface waters or as evapotranspiration. A small amount of rainfall is h
. SRy
able to infiltrate downward until it reaches a level in the unconsoli- :vi
o
WX
dated deposits where all available voids between soil particles are
water-filled. Water contained in these void spaces is called ground
D
water and is constantly in motion. Ground water tends to move from -
points where it enters the subsurface (recharge areas, where water .
levels are highest) to discharge areas (where the water levels are X
lowest). A review of available data, topographic and surface water
: . . Y
information and site inspections suggest that most of McConnell AFB and ::,,

the Smoky Hill Weapons Range are located in the recharge zones of the

uppermost aquifers. Ground water moving from the recharge 2zones mnmay

4]

flow into hydraulically communicating hydrogeologic units, recharging
them, or may be directed into local surface waters as base flow (that
portion of stream flow contributed by ground water). The actual direc- .
tions of flow, flow velocities, etc., for each water-bearing unit pre-
sent on the installations must be treated as an individual case. The —

following discussion describes the significant properties of the water-

..
bearing units considered to be relevant to this investigation, -::'
pd
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The shallow aquifer present at McConnell AFB is generally more
permeable than underlying geologic units (for example, bedrock) and is
most likely to be the initial receptors of migrating contamination.
Therefore, the shallow aquifer is probably the most important hydro-
geologic unit relevant to a waste-migration study. The shallow aquifer
is not, however, completely defined in the study area. The literature
currently available (Petri, et al. 1964; Lane and Miller, 1965) suggests
that the principle near-surface source of ground water is the unconso.ii-
dated materials overlying bedrock. These unconsolidated materials
consist of loess (or loess mixed with colluvium) and residuum. The unit

varies in thickness across the installation from approximately three to

Y

P A

twenty feet. Lane and Miller (1965) report that the lower extent of the

PR A R
.‘v‘t'
L]

unit may be saturated.

p.-'.
X

Numerous installation test borings advanced in support of base

.
[}

&4 gy

construction projects in the industrial and administrative areas of

o

S Ny
-’I

McConnell AFB encountered ground water in the unconsolidated deposits.

-~

;5
o h S

Where ground water was encountered, (five to fifteen feet below grade)

%y

5

\

it was usually found to be present in the lower part of the unconsoli-

5&%&3

dated materials, just above bedrock. The extent, thickness, persis-

tence, etc., of this shallow water-bearing unit are unknown. It is

LA A

A
s

"

assumed that the shallow aquifer is recharged in much of the base area

P 2 T T

by precipitation. Discharge is likely directed downward to underlying

~

4

S

aquifers or to local surface waters. The direction of ground-water flow

.
."‘

within this unit is probably influenced by local topography. The uncon-

‘.‘, i
a
P

solidated materials present on McConnell AFB are probably not a reliable

.

source of water supplies as they may run dry seasonally.

The Wellington Formation (bedrock) is the deep aquifer present in
the McConnell AFB study area. The Wellington contains water in secon-
dary openings such as solution channels, bedding planes, fractures and

fissures present in the shale, limestone, anhydrite and gypsum beds

;ul
o 8]

comprising the unit. Where they occur near the surface, the gypsum beds

[N
27,

have been partially or in some cases, completely removed by solution

-« _» {
rae

o

activity. The Wellington may be recharged to some dJdedree where it

occurs at or near ground surface on McConnell AFB (refer to Figure 3.,5).

It may contain ground water under water table (unconfined) conditions in

1 4 .‘.
e

its upper extent or artesian (confined) conditions in deeper zones. The

n

i : . . - A e - >
St O T T ATNY T AN e 2 3 ) ; ‘ " A T R S A A
(LSRN A O e T X T, O v N h " L% Wi, 1) N WS N A Y



< “oTa e ey e
E’So; p A A e A S A I Al S i At

direction of ground-water flow in this unit relative to McConnell AFB is
unknown. The Wellington is used as a source of water supplies in areas
generally east of the Arkansas River valley. Shallow dug wells con-
structed into the residual soil zone and the soft upper margin delineat-
ing the top of rock provide sufficient quantities of water for domestic
or stock water purposes. Shallow wells installed into the Wellington
may run dry during prolonged drought periods. Deep wells installed into
fracture or solution zones within the unit may be more reliable and
supply larger quantities of water than the shallow wells. A few solu-
tion zones form springs discharging ground water to local streams where
gypsum or anhydrite beds are exposed at ground surface.

TwWwo water-bearing units are present at the Smoky Hill Weapons
Range. They include alluvium and bedrock. The alluvium consists of
clay, silt, sand and gravel, averaging fifty feet in total thickness.
Its distribution is limited to the stream valleys extending through the
Range. It is somewhat thicker in its upper extent and may contain
gravel beds in its lower .xtent. The alluvium is recharged directly by
precipitation or by streamflow. Ground water is likely present in the
unit under water table conditions. It has been reported to be a reli-
able source of large quantities of ground water. The direction of
ground-water flow within this unit probably mirrors the topographic
surface, however, local variations may occur.

The bedrock present in the Smoky Hill Weapons Range is known to be
overlain by varying thicknesses of residual soil or a loess and alluvium
mixture. The water-bearing properties of these units are uncertain.

The consolidated aquifers potentially available for use 1in the
Range study area include the Dakota Sandstone and sandstone beds within
the Kiowa Shale. The Dakota consists of sandstone and sandy shale which
caps many of the hills present in the study area. It is underlain by
the Kiowa. Together, they are estimated to be approximately 200 feet
thick in the study area. The Dakota may be A useful source of small
quantities of water, however, shallow wells constructed into it may run
dry during prolonged drought periods.

The sandstone beds enclosed within the Kiowa may provide reliable
Water supplies locally; at the City of Gypsum in southeast Saline

County, a municipal water distribution system utilizes wells constructed
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into the same sandstone unit. In other areas, the sandstone may not
yield sufficient quantities of water to sustain the needs of a munici-
pality. It is thought that in the vincinity of Smoky Hill Weapons Range
the sandstone may only provide adequate supplies for domestic or stock
watering purposes in western Saline County. The consolidated water-
bearing units are recharged by precipitation where they occur at or near
ground surface, which is the case in the Range study area. Ground-water
flow directions and discharge points for these units are unconfirmed.

It is assumed that ground water contained in the bedrock aquifers would

be directed downgradient to communicating aquifers (such as the allu-

-.,‘
A

vium) or to local streams. .‘:
u’\J»

Ground water may be obtained at moderate depths from the bedrock at -',';\J

)

Titan Site 533-2. Small quantities may be derived from the weathered ':'\‘

zone marking the top of rock and large quantities can be pumped from the
solution cavities within the limestone. Bedrock aquifers are probably
recharged directly by precipitation where they crop out (occur near

ground surface). Local ground-water flow directions and velocities are

A
not known.

Study Area Ground-Water Use 1'-"
1 g

The use of ground water in the McConnell AFB area is limited by e

o

several factors: E:"
a0
o Large quantities of good quality supplies are available from ::':h
the municipal (Cicy of Wichita) distribution system at modest ;;%

’

cost. P:'_"
Al

o A usable aquifer may not exist at a particular locality.

o The quality of local ground-water supplies is highly variable

..
s
o to i)
b,

T T
A
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and may not be suitable at a particular locality.

A
Historically, it was common practice to construct large-diameter (dug) By |
wells into the base of the loess or the residuum overlying local bed- EE::?
rock. Generally, this type of well was capable of furnishing adequate E::E'l
supplies of water for domestic or stock watering purposes, but could run §:§:§
dry during extended droughts, Typically, the large~diameter dug well ._'!
was constructed to depths of less than forty feet helow ground surface. 5'58

)

oy

s
.“:-
e el

(9% )

1

&)

W
"I «
"L.;’ £

)

v N

g

. - e - ) . AL Nl %
NN SR RSN SIS TS P S B R R R At S S AR N R N R S R I O 8 T SL O S AN
D R RN O R LR 0 G s 5T it SR I 7 Wy Py ' s AR DAL T o 10y G RGN AR



LA A A IR LA LA R b A A A e e V% R4 Bl g, Ale'aterii, ‘el el "l Val tud

A few such wells may remain in service at locations east and southeast
of McConnell AFB.

Ground~-water supplies are not known to be obtained from the per-
meable solution channels within the Wellington Formation's gypsum beds
underlying the McConnell AFB study area. It has been reported that
water obtained from the gypsum beds is believed to be too salty for use
(Lane and Miller, 1965, page 55). Ground water is probably not sbtain-
able from other beds within the Wellington Formation as these tend to be
relatively tight and do not readily give up water to wells,

The locations of the known wells relative to McConnell AFB are
shown on Figure 3.8. It must be noted that other privately owned wells
may be in use near the installation. An inventory of all wells current-
ly in use near the base would require a house-by-house inquiry.

At the Smoky Hill Weapons Range, ground water may be obtained from
stream channel alluvium, the Dakota Sandstone or the sandstone member
enclosed within the Kiowa Shale. Wells finished into either sandstone
should be capable of providing adequate quantities of ground water for
stock watering or domestic purposes. The alluvium present in the val-
leys of major area streams is reported to be capable of furnishing large
quantities of water to wells. It is the principal source of potable
water supplies for the communities of Brookville, Bavaria, Salina,
Smolan and Falun.

The Smoky Hill Weapons Range utilizes two wells. The first well
serves the Range Headquarters. It is reported to be 200 feet deep and
is probably finished into the alluvial deposits of Spring and Ralston
Creeks. The second well furnishes water to the Range Operations Center
and is reported to be 75 feet deep. It is likely finished into sand-
stones of the Dakota or Kiowa formations.

Ground water resources are utilized extensively in the vicinity of
Titan Site 533-2, primarily for domestic, agricultural and livestock
watering purposes.

Ground-Water Quality

The quality of McConnell AFB study area ground water has been re-
ported by Williams and Lohman, 1949; Petri, et al., 1964, Lane and
Miller, 1965; Gogel, 1981. It has been generally recognized that ground

water obtained from the Arkansas River valley alluvium is probably the

Iy
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best available in the study area and consumers located in the alluvial
valley would use it as a source of water. Consumers located outside the =
alluvial valley (i.e. the Wellington) typically do not install their own - r
wells but prefer to purchase water supplies from the City of Wichita. )
During their study of Sedgwick County geohydrology, Lane and Miller -
(1965) divided the county into "Ground-Water Areas”" in accordance with -
local conditions, availability, quality, etc. McConnell AFB and its 3
environs have been assigned to Ground-Water Subarea C 2, also called the i
Wellington Shale Upland. They concluded that this subarea is the most ié
difficult area in the county to obtain ground water supplies. Ground
water obtained from the unconsolidated deposits present at the base is
(loess and residuum) may provide meager quantities of extremely hard, ™
mineralized water. Ground water obtained from bedrock (the gypsum beds .E
in the Wellington Formation) produce water too salty for use. =
Gogel (1981) reported that saline water was being discharged from -,
the Hutchinson Salt member and gypsum beds within the Wellington Forma- :f
tion to several stream-aquifer systems in central Kansas. The solution .
weathering is caused by leakage from overlying unconsolidated deposits i:
such as those in the Arkansas River valley, into the underlying bedrock
of the Wellington Formation. The leakage has resulted in the formation ;:
&

of a discontinuous zone of collapsed strata and solution cavities ex-

tending from Salina to Wellington and has been termed the Wellington
aquifer. The Wellington, in turn, has been discharging highly contami-
nated (saline) water back to local streams and aquifers at Belle Plaine,
Adamsville, Geuda Springs and in an area east of Salina. The increased

chloride~load to the Arkansas River and its tributaries was measured

o

L~
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between Derby and Arkansas City during the period 1970-1974 (Gillespie

and Hargadine, 1981), The average naturally occurring chloride load

L

increase to the river system was estimated to be 294 tons per day
(Gogel, 1981), Studies are in progress to fully characterize the prob-
lem and to determine control methods. <

Information describing the quality of ground water in the Smoky
Hill Range study area has been obtained €from Latta (1949) and from e
Gillespie and Hargadine (1981)., Generally, ground water obtained from -—
the alluvium of the Smoky Hill River and its tributaries is the best

available in the study area. However, the water is hard (100-200 mg/1) T

A
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to very hard (>200 mg/l) and may contain excessive levels of chloride,
calcium, iron, magnesium and sulfate. Natural degradation of the Smoky
Hill River alluvium has been reported by Gillespie and Hargadine (1981).
Chloride discharge from the Wellington aquifer (local bedrock) to the
alluvium and then to the Smoky Hill and Solomon Rivers occurs near
Solomon, between Salina and Abilene. The increased chloride load has
been estimated to range from 150 to 370 tons per day. A test well in-
stalled into the Wellington aquifer just below the alluvium at Soloman,
encountered contaminant levels averaging 5,700 mg/l of sulfate and
170,000 mg/l chloride. The natural degradation of local surface waters
is a source of concern and is the object of continuing study.

It has been reported that small supplies of water can be obtained
from the Dakota Sandstone or sandstone enclosed within the Kiowa Shale
at the Smoky Hill Weapons Range. Data describing the quality of ground
water obtained from these hydrogeologic units was not available for
review.

The quality of ground water obtained from the vicinity of Titan
Site 533-2 is reported to range from good to poor. Most water supplies
derived from bedrock aquifers is typically hard or very hard.

Base Water Supplies

McConnell Air Force Base and other major study area consumers
obtain their water supplies from the City of Wichita municipal distri-
bution system, which utilizes the conjunctive use of both surface and
ground-water sources. Surface water from Cheney Reservoir is mixed with
ground water obtained from the well known "Equus beds" and the Sim Park
wells located in the City of Wichita. The Equus beds, also known as the
Wichita well field is a thick alluvial sequence deposited by the Little
Arkansas and Arkansas Rivers in the areas between Halstead and Bentley,
northwest of Wichita. The Sim Park wells in Wichita are finished into
alluvial sediments of the Arkansas River valley. Water obtained from
surface water sources in the study area is generally of poor quality;
therefore, it is mixed with ground water to improve both the quality and
quantity of water available for use. The city distribution system
furnishes ample supplies of good quality water to McConnell AFB. The
quality of base water supplies is monitored routinely by the McConnell
AFB BES.
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Smoky Hill Weapons Range obtains its water supplies from the two
existing wells on-site. No major problems have been reported with the
water supply and the water quality is adequate. Range water supply
quality is monitored by the McConnell AFB Bioenvironmental Engineering
Section (BES).

Surface Water Resources

McConnell Air Force Base is located in the Arkansas River Basin of
south central Kansas. Installation surface water drainage is directed
to an unnamed tributary of the Arkansas River, which extends through the
base and then to the major stream (Figure 3.2). The unnamed tributaries
and the drainage alignments on base are ephemeral streams that only flow
during part of the year when sufficient runoff is available. When
flowing, the tributary conducts drainage directly to the Arkansas River.
Base surface waters are not assigned water use classifications in the
regulations promulgated by the State of Kansas (Kansas Department of
Health and Environment, 1983); however, the Arkansas River is classi-
fied. Streams draining to a classified surface water must not be per-
mitted to degrade the requlated stream to a point less than its intended
use. The Arkansas River has been assigned to Water Use Classification B

which includes the following beneficial uses:

o Secondary contact recreation

o Propagation of fish and wildlire
o Public water supply

o Industrial water supply

o Agricultural purposes

The drainage of Smoky Hill Weapons Range is accomplished by the
following ephemeral streams: Spring Creek, Castle Creek, Ralston Creek
and West Dry Creek, which drain to the Solomon River and by several un-
named tributaries which drain to the Smoky Hill River. The streams
crossing the Range are not listed in the specific use classifications
(Kansas Department of Health and Environment, 1983). However, both the
Solomon River and the Smoky Hill River are assigned the same water use

classification (B), as is the Arkansas River. Discharges or drainage

directed to a classified surface water segment must not degrade the
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