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EXECUTIVE SUMMARY

The Department of Defense (DOD) has developed a program to identify
ard evaluate past hazardous material disposal sites on DOD property, to
control the migration of hazardous contaminants, and to control hazards
to health or welfare that may result from these past disposal opera-
tions, This program is called the Installation Restoration Program
(IRP). The IRP has four phases consisting of Phase I, Initial Assess-
ment/Records Search; Phase I1I, Confirmation/Quantification; Phase III,
Technology Base Development; and Phase IV, Operations/Remedial Actions.
Engineering-Science (FS) was retained by the United States Air Force to
conduct the Phase I, Initial Assessment/Records Search for Air Force

Plant 78 under Contract No. F08637-80-G0009-5011.

FACILITY DESCRIPTION

Alr Force Plant 78 is located in Box Elder County, Utah, approx-
imately 35 miles west of Brigham City. The plant site is part of a
complex of facilities operated by Morton Thiokol, Inc. The area sur-
rounding the plant is mostly ranchland and natural terrain. The plant
site encompasses 1,550 acres. The plant site is characterized by open
areas between the production buildings with the greatest concentration
of facilities located around Building M-508 and Building E-517.

The Thiokol Corporation (presently Morton Thiokol, Inc.) con-
structed a complex of solid propellant technology development facilities
in 1957. Air Force Plant 78 was constructed in 1962 to augment the
solid propellant rocket motor production already in progress., Plant 78
is separated from the Morton Thiockol facilities by appoximately five
miles. From 1962 to 1979, Plant 78 was engaged in the mixing, casting
and final assembly of solid propellant chemicals into rocket motors for
the Minuteman I missile program. Beginning in 1972, rocket motor produc-
tion activities were expanded to include the first stage of the

Trident-I (C-4) missile. In 1980, full scale development of the first
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stage rocket motor for the Peacekeeper missile began. As a part of the
solid propellant rocket motor production, components such as nozzles and

motor housings have been fabricated at Plant 78.

ENVIRONMENTAL SETTING

The environmental setting data reviewed for this investigation
indicate the following major points that are relevant to the evaluation

of past hazardous waste management practices at Air Force Plant 78:

© The mean annual precipitation is 15,68 inches; the net preci-
pitation is -26.32 inches and the 1-year, 24-hour rainfall event
is estimated to Se 1.25 inches. These data indicate that there
is little or no potential for precipitation to infiltrate the
surface soils on the plant. Also, there is a moderate potential
for runoff and erosion.

0 The natural soils on the plant are typically silty loam with
combinations of clayey, cobbly and gravelly loam. Relatively
low permeabilities exist in a majority of the plant soils, but
moderate permeabilities exist in the southeastern and southern
portions of the plant where sand, cobbles and gravel are more
prevalent., These data indicate that recharge by precipitation,
surface-water runoff and plant discharges will be relatively
slow except in the southeastern and southern portions where
recharge may be moderate.

O Surface-water drainage on the plant is controlled by open
ditches, the Faust Valley Drainage Course and a major inter-
ceptor ditch. BAll drainage flows to Blue Creek,

o Ammonium perchlorate has been found in Blue Creek water samples.
The exact source of the contaminant is unknown,

© Ground water exists wunder the plant in possibly perched
aquifers, in the Valley-Fill Deposits (primary aquifer) and in
faulted and fractured rock. The ground water in the valley-Fill
Deposits and faulted/fractured rock is abundant but quite saline
and usable. The depth to the water table in the Vvalley-Fill

Deposits is 150 feet below ground level,
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0 The direction of ground-water flow in possibly perched aquifers
and the Valley Fill-Deposits is west towards Blue Creek. The
general direction of ground-water flow in faulted and fractured
rock is along the connecting faults and fractures.

o There are no Federally- or state- 1listed endangered or

threatened species which inhabit the plant.

METHODOLOGY

During the course of this project, interviews were conducted with
Plant personnel (past and present) familiar with past waste disposal
practices; file searches were performed for past hazardous waste activ-
ities; interviews were held with local, state and Federal agencies; and
a field reconnaissance inspection was conducted at past hazardous waste
activity sites, Several sites were identified as containing potentially
hazardous contaminants resulting from past activities (Figure 1). These
sites have been assessed using a Hazard Assessment Rating Methodology
(HARM) which takes into account factors such as site characteristics,
wasce characteristics, potential for contaminant migration and waste
managenient 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-on action,.

FINDINGS AND CONCLUSI NS

The following ccnclusions have been developed based on the results
of the project team's field inspection, review of plant records and
files and interviews with plant personnel,

The areas determined to have a sufficient potential to create

environmental contamination are as follows:
North Drainage Ditch
French Drain
X-O-Mat Wastewater Discharge Area No. 2
X-O-Mat wWastewater Discharge Are No, 1

Follow-on investigations for these areas is warranted.
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TABLE 1

SITES ASSESSED USING THE HAZARD ASSESSMENT RATING METHODOLOGY
AIR FORCE PLANT 78

Building Final

Rank Site Name and Number Number Occurrence Score

1 North Drainage Ditch E-516 1962-Present 66

2 French Drain M-585 1962-Present 48

3 X-0-Mat Wastewater Discharge M-508 1976-Present 46
Area No., 2

4 X-0-Mat Wastewater Discharge M-636 1962-1982 43
Area No. 1 .
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Ry RECOMMENDATIONS

[ i

X The detailed recommendations developed for further assessment of
W areas of environmental concern at Air Force Plant 78 are also presented
e

ﬁa in Chapter 6. These recommendations are summarized as follows:

s.

o . .

Al o North Drainage Ditch Collect stream sediment samples

I, near Building E-516. Initiate

?: additional sampling stations

ﬁ3 further upstream from Station No.
¢‘ 4., Implement expanded list of

o parameters at Station No. 4 and
- additional sampling locations,

5: o French Drain Collect one soil core boring

:Q sample at a depth of six feet.

I

. \d

:Q © X-0O-Mat Wastewater Collect two soil core boring

N Discharge Area No. 2 samples in the drainage field.

4

!

5: 0 X-0-Mat Wastewater Collect one so0il core sample

154 Discharge Area No. 1 to a depth of 18 inches.

4
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SECTION 1
INTRODUCTION

BACKGROUND

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
make the information available to the requesting agencies. To assure
compliance with these hazardous waste regulations, 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 directives and memoranda on the
Installation Restoration Program. DOD policy is to identify and fully
evaluate suspected problems associated with past hazardous contamin-
ation, and to control hazards to health and welfare that resulted from
these past operations. The IRP will be the basis for response actions
on Air Force facilities under the provisions of the Comprehensive Envir-
onmental Response, Compensation, and Liability Act (CERCLA) of 1980, and
clarified by Executive Order 12316. CERCLA is the primary federal
legislation governing remedial actions at past hazardous waste disposal

sites,
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PURPOSE AND SCOPE

Akﬁ The Installation Restoration Program has been developed as a four-
W phased program as follows:

&

i&; Phase I - Initial Assessment/Records Search

'Ed Phase II - Confirmation/Quantification

. Phase III - Technology Development

KSf Phase IV - Operations/Remedial Actions

%

gk: Engineering-Science (ES) was retained by the United States Air
e Force to conduct the Phase I Records Search at Air Force Plant 78 under
ﬁ? Contract No. F08637-80-G0009-5011. This report contains a summary and
ﬁa an evaluation of the information collected during Phase I of the IRP and
Eﬁ‘ recommendations for follow-on actions.

&y_ The objective of the first phase of the program was to identify the
25‘ potential for environmental contamination from past waste disposal
i? practices at Air Force Plant 78, and to assess the potential for
e contaminant migration., The activities that were performed in the Phase
Bl I study included the following:

R

‘h% - Review site records

K - Interview personnel familiar with past generation and disposal
;; activities

§$= ~ Inventory the generation of wastes in the past

%? - Estimate quantities and locations of current and past hazardous
33 waste tre.cment, storage, and disposal activities

v“h - Define the environmental setting at the plant

':L - Review past disposal practices and methods

;; - Conduct field reconnaissance

éﬂ. - Gather pertinent information from Federal, state, and local
:£ agencies

‘ﬁﬁ - Assess the potential for contaminant migration

fﬁh - Develop follow-on recommendations.

s
%é ES performed the on-site portion of the records search during
155. December 1983. The following team of professionals was involved:

= 1-2
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- R. M. Reynolds, Chemical Engineer and Project Manager, BChE, 10
years of professional experience
H., D. Harman, Hydrologist, 8 years of professional experience

- B. D, Moreth, Environmental Scientist, 12 years of professional

experience

More detailed information on these three individuals is presented in Ap-

pendix A.

=2 =B

METHODOLOGY
The methodology utilized in the Air Force Plant 78 Records Search
began with a review of past and present industrial operations conducted

at the plant. Information was obtained from available records and

files, as well as interviews with past and present plant employees from
the various operating areas. Those interviewed included current and
past personnel associated with morton Thiokol, Inc. and the Air Force
Plant Representative Office (AFPRO). A listing of the plant interviewee

positions with approximate years of service is presented in Appendix B.
Concurrent with the plant interviews, the applicable Federal,

state, and local agencies were contacted for pertinent plant related

= e

environmental data. The agencies contacted and interviewed are listed

below and additional information is inecluded in Appendix B.

© Box Elder County Health Department

University of Utah Seismic Statirn

0 U.S. Army, Corps of Engineers

o U.S.D.A., Soil Conservation Service

© U.S. EPA, Region VIII

U.S. Fish and Wildlife Service

U.S. Geological Survey, Water Resources Division

o Utah Department of Natural Resources and Energy, Division of
Wildlife Resources

0 Utah Department of Health, Bureaus of Solid and Hazardous Waste
Management, Water Pollution Control and Public Water Supplies

© Utah Geological and Mineral Survey

1=3

e




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 at the plant. 1Included 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 of the identified sites was then made by the
ES Project Team to gather site-specific information including: (1)
general characteristics of waste management practices; (2) visual evi-
dence of environmental stress; (3) the presence of nearby drainage
ditches or surface water bodies; and (4) visual inspection of these
water bodies for any obvious signs of contamination or leachate migra-
tion.

A decision was then made, based on all of the above information,
whether a potential existed for hazardous material contamination at any
of the identified sites using the decision tree shown in Figure 1.1. 1If
no potential existed, the site was deleted from further consideration.
For those sites where a potential for contamination was identified, a
determination of the potential for migration of the contamination was
made by considering site-specific conditions. If there were no further
environmental concerns, then the site was deleted from further IRP
consideration, If the potential for contaminant migration was
considered significant, then the site was evaluated and prioritized
using the Hazard Assessment Rating Methodology (HARM). If there are
other environmental concerns then these are referred to the plant
environmental program. A discussion of the HARM system is presented in
Appendix G. Potential land use restrictions will be addressed in

subsequent IRP phases.
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FIGURE 1.1
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SECTION 2
FACILITY DESCRIPTION

LOCATION, SIZE AND BOUNDARIES

Air Force Plant 78 is located in Box Elder County, Utah, approx-
imately 35 miles northwest of Brigham City (Figures 2.1 and 2.2). The
plant site is part of a complex of facilities operated by Morton
Thiokol, Inc. The area surrounding the plant is mostly ranchland and
natural terrain. The plant site is owned by the Air Force and encom-
passes 1,550 acres. The facility site plan is shown in Figure 2.3. The
pPlant site is characterized by open areas between the production build-
ings with the greatest concentration of facilities located around

Building M-508 and Building E-517.

HISTORY

The Thiokol Corporation (presently Morton Thiokol, Inc.) con-
structed a complex of solid propellant technology development facilities
in 1957. BAir Force Plant 78 was constructed in 1962 to augment the
solid propellant rocket motor production already in progress, Plant 78
is separated from the Morton Thiokol facilities by appoximately five
miles. From 1962 to 1979, Plant 78 was engaged in the mixing, casting
and final assembly of solid propellant chemicals into rocket motors for
the Minuteman I missile program. Beginning in 1972, rocket motor pro-
duction activities were expanded to include the first stage of the
Trident-I (C-4) missile. In 1980, full scale prcduction of the first
stage rocket motor for the Peacekeeper missile began. As a part of the
solid propellant rocket motor production, components such as nozzles and

motor housings have been fabricated at Plant 78.

ORGANIZATION AND MISSION

The host organization at Air Force Plant 78 is the Wasatch Division
of the Aerospace Group of Morton Thiokol, Inc. The primary mission of

Morton Thiokol at Plant 78 is to assemble solid propellant rocket motors
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for Trident-I (C-4) missile and the Peacekeeper missile. The Air Force
Plant Representative Office (AFPRO) serves as the administrator for the
Aercnautical Systems Division (ASD) contract with Morton Thickol.
Lockheed Corporation maintains several personnel at Plant 78 to inspect
contract rocket motor assembly work performed for the Navy by Morton

Thiokol,
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SECTION 3
ENVIRONMENTAL SETTING

The environmental setting of Air Force Plant 78 is described in
this chapter with an emphasis on the identification of natural features
that may promote the movement of hazardous waste contaminants.
Environmental conditions pertinent to this study are summarized at the

conclusion of this chapter.

METEOROLOGY

The climate of Plant 78 is characterized by hot, dry summers and
cold, snowy winters. Temperatures range from over 100°F in the summer
to -30°F in the winter. The semi-arid climate of the plant area has a
mean annual precipitation of 15.68 inches and a mean annual snowfall of
58.1 inches (National Oceanic and Atmospheric Administration (NOAA),
1983). The mean annual lake evaporation for the area is 42 inches
(NOAA, 1979). Selected meterological data for Plant 78 are summarized
in Table 3.1.

Two climatic features of interest in determining the potential for
movement of contaminants are net precipitation and rainfall intensity.
Net precipitation is an indicator of the potential for 1leachate
generation and is equal to the difference between precipitation and
evaporation, Rainfall intensity is an indicator of the potential for
excessive runoff and erosion. The one-year, 24-hour rainfall event is
used to gauge the potential for runoff and erosion., Net precipitation
at Plant 78 is -26.32 inches as determined from meteorological data.
The negative value of net precipitation indicates that there is little
or no potential for precipitation to infiltrate the surface soils on the
plant. The one-year, 24-hour rainfall event in the area is estimated to

be 1.25 inches (NOAA, 1963). This value indicates that there is a

moderate potential for runoff and erosion,
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GEOGRAPHY

Plant 78 is located within the Basin and Range Physiographic
Province of northern Utah (Figure 3.1). This province is characterized
by broad valleys trending ncrth and south with relatively low mountains
on either side of the valleys. Two major physiographic features of the
general area are the Great Salt Lake located south of the plant and the

wasatch Front Valleys east of the plant.

Topography
The topography of Plant 78 is typical of the general province

topography. The plant is on the eastern side of Blue Creek Valley. The

North Promontory Mountains are located on the western side of Blue Creek

valiey (Figure 3.2). Engineer Mountain, located southwest of the plant,
has elevations approximately 600 feet above the valley €£floor. The
highest peak on Engineer Mountain is 5,263 feet above the National
Geodetic Vertical Datum of 1929 (NGVD). In the lower elevations of Blue
Creek Valley, Blue Creek, which flows south through the valley, has cut
a relatively deep (40 feet) meandering path through the soil and the
Valley-Fill Deposits. Blue Creek flows near the western property
boundary of Plant 78, and empties into the northern section of the Great
Salt Lake.

Elevations on the plant vary from a high of 5,020 feet NGVD on the

I

b

;

B Valley and the Blue Spring Hills are located on the eastern side of the

! western edge of the Blue Spring Hills to a low of 4,444 feet NGVD near

Blue Creek. The plant relief is low to moderate with slopes of

K - approximately 2 percent in the northern section of the plant and
approximately 13 percent in the southeastern section of the plant.

E The areas immediately surrounding Plant 78 include agricultural
lands to the north and west, mountains to the east and industrial
development (Morton Thiokol Plant) to the south.

The soils of Plant 78 are typically silty loam with combinations of

ﬁ clayey, cobbly and gravelly loam. Loam is a soil with varying

Proportions of sand, clay and organic matter. The three most extensive

B soil types are Hansel silt loam, Hupp gravelly silt loam and Thiokol

silt loam. Hansel and Thiokol soil types developed as a result of the

E deposition of silty material on lake terraces that once existed along
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& the shoreline of ancient Lake Bonneville, a prehistoric inland lake of
Pleistocene geologic age (Chadwick, et al., 1975). Hupp soil types

developed as a result of the deposition of cobbly and gravelly material

o in alluvial fans on the slopes of foothills. The soils occurring on
b

fl; Plant 78 are shown in Figure 3.3. Soil descriptions and the engineering
e

= properties for all soil types on Plant 78 are summarized in Table 3.2.

. The soil property of concern in assessing the potential for

o surface-water infiltration is permeability. The permeability values for
o =

::: the soils on the plant range from 4.2 x 10 > centimeters per second
(0

o (cm/sec) to 1.4 x 10 3 cm/sec (Chadwick, et al., 1975). These values

indicate that surface water will infiltrate slowly to moderately. The

:.n Soil Conservation Service (SCS) has ranked the soil types on the plant
:: as having slight, moderate and severe use limitatioiis fcr septic tank
;:: absorption fields. Hupp and Thiokol soil types have slight to moderate
i use limitations while all other soil types have moderate to severe use
“;g limitations. The SCS has noted slow permeability, land slopes and
:.': shallow bedrock as reasons for the use limitations. The SCS use
c.. limitations are defined in Table 3.2.

SURFACE-WATER RESOURCES

::, USAF Plant 78 is located in the Blue Creek Valley drainage basin,

0 Blue Creek is the only perennial stream in the valley. North of the

“ plant Blue Creek waters are used for irrigation purposes, while south of

;:' the plant Blue Creek waters “ow into the northern section of the Great

:E: Salt Lake which includes the Bear River Migratory Bird Refuge. The SCS

i administers the Blue Creek - Howell Watershed Project within the valley

(Brown, 1983). Major problems such as sheet and gully erosion have been

:’c decreased by the installation of diversion canals within the valley.

EE Drainage

‘ Drainage on Plant 78 is controlled by open ditches, the Faust

::S Valley Drainage Course and a major interceptor ditch (Figure 3.4). Open :
:0| ditches exist on both sides of most plant roads. The Faust Valley :
: Drainage Course in the northern section of the plant channels surface- .
;‘ water runoff through the plant as the runoff enters the plant property

::: along Faust Valley Road. The major interceptor ditch located on the

::' eastern side of the plant intercepts and diverts surface-water runoff
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TABLE 3.2

USAF PLANT 78 SOILS

Symbol on Depth Parmeability N
Figure 3.2 Unit Description {inches) {Coentimeters/Second) Septic Tank Absorption Field Use Limitation
Hab® Hansel silt loam, 1 0-62 1.4 x 10.‘ to 4.2 x 10.‘ Severs: moderately slow permeability.
to 6 percent slopes

HpD Hupp gravelly silt 0-18 4 x 10:; to 4.2 10:: Slight to moderate: slopes of t to 10 percent,
loam, 6 to 10 percent 18-60 1.4 x 10 ° to 4.2 10
slopes

KeB Kearns silt loam, 0=76 4.2 x \0" to 1.4 10" Moderate to severs: moderate permeability; slopes of 1
1 to 3 percent slopes to 20 percent.

MIB Middle cobbly sile 0=-12 4.2 2 lo: to 1.4 lo:: Severe: slopes of 10 to 70 percent; moderate perme-
10 to 30 percent 12-28 4.2x 10  to 1.4 x 10 ability) bedrock at depth of 24 to 38 inches.
slopes. (28-Prac-

tured lime~
stons)

MIG Hiddle-Broad 0-12 4.2 2 lo:: to 1.4 10:: Savere: slopes of 10 to 70 percent; moderate perme-
association, steep 12-20 4.2x10  to 1.4 x 10 ability; bedrock at depth of 24 to )8 inches.
(cobbly silt loam) (20-Prac-

tured lime-
stone)

PwD Pomat silt loam, 0-56 4.2 2 10:; to 1.4 10:; Moderate to severe: slopes of 6 to 40 percent.
6 to 10 percent 56-65 1.4x10 " to 4.2 x 10
slopes

T™hB Thiokol silt loam, 0-60 4.2 2 m“ to 1.4 \0" Slight to moderate: moderate permeability
! to 6 percent slopes.

Wr Woods Cross silty 0-60 4.2 x 10'5 to 1.4 x |0.‘ Severe: slow permeability.
clay loas, moderately (Jointing and fine sandy
saline loan lenses may increase

permeability)

Notes: 1., Slight - soil properties are generally favorable for use; limitations are minor and easily overcome.
Moderate -~ soil properties are \mhm_nbl.o but can be overcome or modified by special planning and design.
Severe - soil properties are so unfavorable and so difficult to correct or overcome as to require major soil

reclamation and special designs.

Source: Chadwick, et al., 1973,
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from flowing through the main sections of the plant, A natural

topographic depression exists southwest of Building M-636 and acts as a
catch basin for precipitation and for surface water within the
interceptor ditch. Another topographic depression west of Building
E-534 is manmade and acts as a sewage treatment evaporation pond for the
plant. There is no discharge from the pond to surface streams.

Major surface-water drainage from the plant exits at eight
locations. Minor surface-water drainage leaves the plant at numerous
locations between Building M-628 and M-586 on the western side of the
plant. The north drainage ditch between Buildings E-516 and E-537 on
the north side of the plant was observed to contain a sheen on the water
surface and a petroleum-like smell in the stream sediment during the
plant visit (December, 1983)., The drainage ditch south of Building
E-512 was also observed during the plant visit to contain a sheen.,
Surface-water drainage from the plant infiltrates the soil, evaporates
to the atmosphere, or enters Blue Creek., Blue Creek empties into the
northern section of the Great Salt Lake approximately 7 miles from the
plant.

Prior to 1975, Blue Creek was an intermittent stream flowing
significantly only after rainfall events and snow melts., As a result of
an earthquake in March, 1975, Blue Creek became a perennial stream with
significant flow year round. Major changes in surface-water as well as
in ground-water flow and quality are common in northern Utah after
earthquakes (Richens, 1984),

Surface-Water Quality

The surface-water quality in Blue Creek is water-quality poor due
to excessive concentrations of chloride and total dissolved solids
(Bolke and Price, 1972). The guality of the water is 3ffected by

irrigation return flow, surface-water runoff and surplus flow from Blue

Creek Reservoir approximately 6 miles north of the plant. The quality

cold- and hot-water springs which discharge into Blue Creek. The
Promontory Mining District located near the southern end of the
Promontory Mountain Range has produced gold, silver, copper, lead and

may also be éffected by the naturally occurring minerals in the Blue
Creek Valley through which the creek flows and by naturally occurring
§ zinc (Doelling, 1980).
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Surface-water sampling near Plant 78 is conducted at two main

.
-'-&I;

locations (Figure 3.5). Sampling Point No. 2 on Blue Creek is located

a near Highway 83 approximately 1.5 miles downstream of the plant.
Sampling Point No. 2 is a downstream sampling location for Plant 78, but
Ei the stream guality at this location may be ¢ffected by potential
surface-water discharges or perched ground-water seepage from the Morton
g Thiokol burning grounds area south of Plant 78 property. Sampling Point
No. 4 on Blue Creek is located near Highway 83 just west of the
northwest corner of the plant. Selected surface-water quality analyses
ﬁ are summarized in Table 3.3 and additional surface-water quality
analyses are summarized in Table E.1, Appendix E.
@ The surface-water analyses for Plant 78 were compared to the Utah
surface-water quality standards for Class 3D. Class 3D waters are
ﬁ protected for waterfowl, shorebirds and other water-oriented wildlife
including the necessary aquatic organisms in their food chain (Utah
E:;' Department of Social Services, Division of Health, 1978). The only

listed parameter which can be compared to the standards is iron. The
ﬁ; standard of 1.0 milligram per 1liter (mg/l) was exceeded on numerous

occasions at both Blue Creek No. 2 and No. 4 sampling stations due to
6 the effects of naturally occurring mincrals in the vicinity. The only
% unnatural parameter of which analyses are available is ammonium
perchlorate. Ammonium perchlorate is used as a propellant ingredient at
a Plant 78, Ammonium percholate concentrations found in samples from Blue
Creek No, 4 ranged from 0.64 mg/l to 7.2 mg/1l. Ammonium perchlorate

concentrations found in samples from Blue Creek No. 2 ranged from 0.30

=22

mg/l to 5.3 mg/l. Of interest is the fact that relatively high
concentrations (»>3.0 mg/l) of ammonium perchlorate were found at both
sampling stations in April and August, 1975. Relatively high
concentrations of ammonium perchlorate were also found at both sampling
stations in 1972.

Surface-Water Use

Surface-water one to three miles north of Plant 78 is used for

irrigation of approximately 3,000 acres of cropland (SCS, 1960). Blue
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Creek Irrigation Company, Howell, Utah, regulates surface water in Blue

South of Plant 78 surface water in Blue Creek flows into the northern

Creek Reservoir, Blue Creek and local canals in Blue Creek Valley. i
section of the Great Salt Lake which includes the Bear River Migratory a

Bird Refuge. There are no public water supply intakes on Blue Creek.

GROUND-WATER RESOURCES

The ground-water resources in the immediate vicinity of Plant 78
are not useable due to the total dissolved solids and chloride contents
of the ground water., Useable ground water is available several miles
both north and south of the plant. Reports by Carpenter (1913), Holman
(1263), Bolke and Price (1972), Eakin, et al. (1976), Hood (1976),
Doelling (1980) and Battelle (1983) describe the ground-water resources
of the area.

Hydrogeologic Units

Geologically Plant 78 is located in the outcrop areas of the Lake
Clays and Gravel units of Quaternary Age (Figure 3.6). The Lake Clays
are composed of clay and silt while the gravel is composed of gravel
with minor amounts of sand, silt and clay. Table 3,4 summarizes the
local hydrogeologic units and their water-bearing characteristics. The
geology in the area of the plant is complex with both unconsolidated
sediments and consolidated rocks as well as numerous faults.

The sediments on the plant have been penetrated by numerous test
borings. One of the deepest test borings (No. M-46) was 70 feet deep
(Figure 3.7). This test boring encountered numerous layers of silt with
varying compositions of clay, sand and gravel. This sequence of varying
compositions is typical of sediments deposited in the Lake Clays. These
sediments were deposited while ancient Lake Bonneville covered the
valley. Cross-section locations on Figure 3.8 and cross sections shown
on Figures 3,9, 3.10, 3.11 and 3,12 illustrate the shallow and deep
stratigraphy underlying the plant., Cross-sections A-A' and B-B' shown
on Figures 3,9 and 3.10, respectively, illustrate the shallow
stratigraphy in the northern and central sections of the plant. Sandy
silt is dominant in the northern section whereas clayey silt is dominant
in the central section. Cross-section C-C' shown on Figure 3.11

illustrates the stratigraphy in the southern section of the plant, [
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HYDROGEOLOGIC UNITS AND THEIR WATER-BEARING CHARACTERISTICS
IN THE VICINITY OF USAF PLANT 78

Nydrogeologic Approximate Doainant
Systea Hydrogeologic Unit Claseification Thickness (Peet) Lithology Water-Bearing Characteristics
Lake Clays Possibly Perched S0 Clay and silt Above water table) transait water
Muifer slowly.
Alluvium Possibly Perched 50 Clay, silt, sand Above water table, transsits water
Aquifer and gravel slowly.
Quaternary
Gravel Possibly Perched 50 Gravel) minor sand, Above water table; transsits water
Aquifer silt and clay readily.
Sandy Deposits Possibly Perched 30 sand Above water table; transaits water
Aquifer readily.
Quaternary Valley-Pill Aquifer (moet permeable 200 Clay, sand and within Slue Cresk Valley ground-water
and Depoeits agquifer in Blue Creek to 430 gravel reservoir; sost deposits transait
Tertiary Yalley) water slovly, but sand and gravel
deposits transmit water readily;
properly constructed wells may yield
several hundred gallons per minute;
water say be saline.
Teritary Salt Lake Group Lisited Aquifer 150 Tuffaceous sand- Generally transaits water slowly;
stone, oconglomer- well yields are variable; yields
ats, limestons and dependent on fractures and solution
volcanic debris cavities.
Permian Diamond Creek Limited Aquifer Unknown Calcarecus sand- Generally transiits water slowly) well
Sandgtone? stone and ortho- yields are variable; yields dependent
quartsite on fractures and solution cavities.
Pennsylvanian Oquirrh Pormation, Limited Aquifer Unknown Interbedded lime- Generally transmits water slowly; well
Undifferentiated stons, siltstone, yields are variable; yields dependent
and orthoquartszite on fractures and solution cavities,
Manning Canyon Limited Aquifer Unknown Shale and siltstone Generally transmits water slowly; well
Shale yields are variable; yields dependent
on fractures and solution cavities.
Mississippian
Great Blue Limited Aquifer Unknown Massive limestone Ganerally transmits water slowly; well
Pormation yielde are variable; yields dependent

on fractures and solution cavities.

Source:

Doelling, 1980 and Bolke and Price, 1972,
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