Construction of the Missile Silo doors.wes.the last large.con=
crete pour for each camplex. The contractor had elected tb pour the
doors in place which would effectively close the tops of the Missile
Silos. To avoid undue delays created by closing the silos for door work,
the Area Engineer scheduled & one month period for aeccomplishment of
this work.

Another question that arose was the method of opening the
Missile Silo doors. At other Areas, serious ;ééidento had resulted
wben doors malfunctioned, and CEBMCO had issued strong directives
on the subject of door opening procedures.

After a thorough study of all possible means for opening the
doors, & procedure was approved for opening the doors using the

( installed hydreulic door mechenism:

Coordination with the AMF Compeny, who designed and installed
the hydraulic opening mechanism, resulted in a procedure whereby the
facility contractor now should open the doors approximately 10 inches,
Appendix B, Tab 54, Page 2-99 to permit imtroduction of hydraulic
and electric lines into the top of the silos, ANF would then attech
a small hydraulic pump directly to the actuating cylinder and open
one leaf of the door.

This procedure proved to be highly effective and silo doors on
alJ.l complexes were opened withow difficulty. Appendix B, Tabh 55,

. Page 2-100 shows Missile Silo doors open. Appendix B, Tadb 56,

Page 2-101 shows method of holding Nissile 81lp doors open.
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PART - VI e-. SUPPORT FACILITIES

Buided Missile Assembly Buildi

Acid Waste Treatment Plant and

Six Way Communications Duct (DA-613%4)

The Architectural Engineer was J. T. Banner and Associates.

Operations began 4 April 1960.

These facilities are all included under Contract No. DA-6134 and
are interrelated to one another. It should be ~-sw.tec‘l here that the
G.M.A, Building was constructed within Building 750k which is &
large hanger at Ellsworth Air Force Base. The Acid Waste Treatment
Plant and the Six Way Communicationg Duct System were constructed
outside Building T50k.

The /sequénce of [construction is as followsi- At the-start of the
comstruction period, the subcontractors began mobilizing material
and equipment. It was necessary to do some demolition work such as
removing doors and a few partitions before any real progress could
be made.

One of the first operations to be accomplished was the excava-
tion for the Acid Waste Treatment Plant. It was necessary to dig a
drain around the excavation to prevent the water dreining off Bullding
750k from rumning into the excavation.

3 There were fifteen electric manholes connected with this project
an(i work began next on the excavation and forming for them.

Excavation for the acid lines from the Guided Missile Assembly
Building to the Acid Waste Treatment Flant also began ear?.y in the

project. Reinforcing steel and concrete forms for the basement slsb
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in the ‘Acid Waste Treatment Building were set concurrently,. as was
the installation of partitions, mesh and insulation in the Guided
Missile Assembly Building.

When the necessary excavation was complete, durirom acid pipe
from the GMAB to the A.W.T.P. was installed and tested. Backfill
operations were then accomplished over the piping.

Néxt the besement slab was poured and backfill operations
started. The excavation forming and concréte ix;uring continued.
Framing was continued in the B.M.A. Building and gyp board was applied.
The installation of water piping was started.

Forms were set for the wet well slab in the A.W.T.P.; instal-
lation of steam pipe was next in line; also at this time wainscoting
was being applied in some areas€ the G.M.A.B., and framing and the
application of gyp board was continuing in this structure. The place-
ment of concrete in the cell walls was started.

The installation of transformers was begun in the G.M.A.B. Con-
crete and stub-ins were placed in the commnication manholes. Work
was started on the ventilating system ductowrk. Conduit for power
and conduit and panel boxes for telephones were installed. The taping
of gyp board was started in the G.M.A. Building.

At the Acid Waste Treatment Building, masons began laylng concrete
blocks for the walls. In the communications duct portion of the pro-
Jec{;, progress was continuing with additional excavation, forming,
placing of concrete and conduit was meow placed between the manholes.

The modification pertaining to the electric power panel in the

generator room was completed as/was the installation of demineralized
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water equipment and miscellaneous piping.

These operations completed the comstruction of this project
except for the installation of Gaseous Nitrogen ' piping on 21 Dec-
ember 1961.

Due to an incomplete design of the electrical system, numerous
modifications had tq be executed. Numerous changes in the nitrogen
system also delayed the project, as The Martin Compeany was in the
process of determining what type of equipment w;a to be installeq.
Final acceptance of the A.W.T. Plants was delayed due to the amount
of acid required to test the plant. It was determined that the plant
would be tested when the Using Service was ready to put the plant in
operation and had the acid available. Therefore, the operational
schooling was-delayed-until, this time.

In the OGuided Missile Assembly Building, framing and gyp board
operations were continuing and the installation of heat piping was
begun. Forms were built and later concrete was placed on the chemical
waste tank in the A.W.T. Plant. Masons continued laying concrete
blacks. The priming of walls for painting began in the G.M.A, Building.

The roof was placed on the A.W.T. Plant, Also, the installetion
of acid piping and the cooling tower were set in that structure. Power
vas cut in to the transformers in the G.M.A. Building, and fresh air
duc*t:.s were installed. Work was started on the modification of the
hmécr doors. The communication duct portion of the project was not
substantially complete.

Floor grating was set and the installation of the ¢ ‘nduit began
in/'the A.W.T, Plant. In the BJM.A. Building, insulation was being
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Placed on metal ductwerk, hardwere was being installed on doors, the
painting of walls and ceilings, and the installation of registers and
grills was started. The installation of motor comtrol boxes was being
done in both the G.M.A. Building and the A.W.T. Plant.

Work started omn the waste line modification. Air handling units
were set and the installation of wiring end fixtures was carried on
throughout the project. The modification that added the panel with
the additional bux was executed. a

The Nitrogen . tanks were unloaded from flatcars and purged.

The installation of the master fire alarm system was completed.

Mixing units were placed in the acid tanks. The monorail was completed.

Re-Entry Vehicle Facilities, Building 7504

(Contract. No.~ DA=6675)

The architectural engineer was J. T. Banner & Associates.

Construction began 23 January 1961. There was very little
demolition required here except for the removal of some partitions.

The Re-entry Vehicle Facilities Building wes constructed within Building
TS50k which is a large hanger at Ellsworth Air Porce Base.

The construction work started with the layout of the partitions.
Framing and erecting the partitions began soon afterward. With the
erection of the partitions, electrical and telephone conduit and
Jﬁ;tion boxes were installed. At this time the gyp board was installed,
and joints were taped and sanded. During these operatioms, steam
piping for the heating unit and condensate return line were installed.

The painters applied the primer coat of peint and later the
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finish coats. With the  installation of the heating and ventilating
units, metal ducts and insulation on same, and the installation of
light fixtures, the contract was complete.

A problem arose, on one building, when the plans showed a door
opening of 14 feet and the existing door openimg was smaller than the
dimensions shown. The contractor had to remeke his door to fit the

existing opening.

Liquid Oxygen Facilities

(Contract No. DA-629%4)

Operations began on 22 July 1960.
The sequence of construction was as follows:

( Excavation and pipe laying operations began as the first
pert of this construction. Excavation for-the footings of the
building and the nitrogen tanks was completed, forms were set and
the concrete was poured for the waste drain manhole and heat exchanger
pad.

Next the forms were set and the concrete poured: for the
foundation walls. Drains were layed to toilets and backfill was
placed. Concrete was placed in compressor peds. Linemen began erecting
electric line to building, and after a sufficient number of poles
were set, and cross arms attached, electric service was connected to

the building. Water piping was layed and backfill placed. The curbs

and gutters were formed and poured. Work began on the steel framework
of the building and concrete was placed for paving.

( The installation)of conduit) outlet boxes and plumbing was next
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in'lime.’ Masons were now.laying the necessary concrete -blocks. Fire
hydrants were in place apnd siding was attached to the tuilding. At

the railroad siding, workmen now moved LOX tanks from flatcar to the
lowboy. Wwhen they arrived at building, the tanks were placed on their
plers. Nitrogen tanks were installed and piping connected. Diesel
engines and compressors were in place. The 350 MCM cable was installed.
When the rcof was installed, gas and water piping installed, electricity
connected, intericr painted and all metal ductw;rk in;ulated, the proe-
Ject wes complete.

A problem arose when the supplier did not send all the necessary
informetion on the prefab metal building. Therefore, thevcontractor
had trouble getting the building approved. Also, the building and a

( number ©of sections had to be reworked szo thav, it~ could be erected
properly. The Power Electric Compeny failed to submit shop drawings

on time. This held up completion of the distribution system.

Stte E-5A (Céqplex 1B) Access Roed

(Contract No. DA-5850)

Contractor - Summit Construction Compeny, Site ESA (Complex 1B)
Access Roed.
This road was completely built from original ground and construc-
tion began on 5 October 1959. After the right of way had been approved
"

and the road traverse was laid out, culverts were laid at various

points on the road to provide the necessary drainage.
As construction continued, stripping operations were carried on

(‘ keeping ehead of the current operations: The necessary earth £ill
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&
was hauled.to-the road, graded end-compacted. The sub-base-layer was
placed and compacted and next the base layer of meterial added and
compacted. The base layer was primed with armor coat. The final
finish operation was the application of a 2 inch mat of bituminous
pevement .

During the road building operations, numerous other activities
relative to that prolect were being accomplished. One of these
related activities was the erection of a prefa;t;'icated underpess .

At both the east and west etutment, concrete piling were used, side by
side, in & manner vhich formed a solid wall. A cap was formed and
poured atop them to receive the prefabricated concrete de‘cking._ With
the degking place and the wing walls poured, the construction of the

( bridge was complete. | Fencing of the right -of way was conducted

concurrently during the roed construction period, so as to be sub-
stantially completed at the same time as the roed construction work,
Guide post holes were dug end guide posts placed and temped. When

these related items were accomplished, the project was complete.

Water Wells, Auxiliary Sites

(Contrect No. DA-5683)

The design of each Titan site required that two water wells be
drilled within the confines of the site powerhouses. Each well wes

to iustain a definite water production rate, so that an adequate water

supply would be assured in the evept thet one of the two wells would
fail.
( Geological studies by the Omaha District indiceted that water
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from the Black Hills flowed eastward from(the (hills /along ‘several
beds of impervious strata which sloped downward, from ground level ’
in a general easterly direction and that adequate water supplies
would require well depths ranging from 1800 to 3500 feet.

Contrects were issued on 26 June 1959 to M & G Drilling Company
of Casper, Wyoming, for the six water wells required. M & G Drilling
began preparatory work on id July 1959 and began actual drilling
operations on Well E-2 (Site 1A) on 27 July 1959.

A typical well drilling operation, as explained below for Well
ESA-A, is as. follows:

Drilled 9 7/8" pilot hole; reamed to 22 inches; hole to
-310.5'; set 18" OD 3/8" wall, 70.59#, G4 B., Sml, Vev end, Blk line
pipe, and it cemented from -115.5' to =-310.5',

The-pilot hole'wes then'drilled to' 1946.5', “An ‘electric
log and direction log were run on the pilot hole to determine pro-
bable quantity of water and plumbness. The pilot hole was then
reamed to 22" from elevation ground level to =310.5'. The 18" OD,
3/8" wall, T0.59 Gd B, Smls, bevl end; blk line casimg was set and
cemented from ground level to elevation -310.5'. A temperature log
was then run to determine effectiveness of cementing. The pilot hole
wes then underreamed to 24" from -1470.5' to =1758/5'. Then 228' of
8" ID, Johnson Stainless Steel well screen, 40.5' of 8 5/8" OD, Sch.
10, Stainless Steel pipe, and a 8 5/8" 0D, J-55 guide and beckoff
nipple were installed. A Nelson lead seal and adapter were installed

on the stainless steel pipe to prevent the gravel fpom entering the
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sereen. The area around.the screen wes gravel.pecked with..0L2" to
1/8" gravel. The gravel pack was installed by using a Halliburton
pump truck and blender.

The large well rig was then removed from over the hole and a
small rig was moved in to beil and clean the well. After this was
completed, a test pump wa.s installed and a 24-hour pumping test was
run.

Weills Number 5A-A, E2~-A and E4-A arc all\ \;nderreamed to 24"
and gravel packed around the stainless steel screen, Wells number
5A-B and B2-B are gravel packed around the stainless steel screen but
not underreamed. Well number EL-B is an artesian flow and is npot
grevel packed. It has no screen or pump.

Some difficulty was_ encountered initially-in Wells E-2A and E<54,
at Sites 1A and 1B respectively, in maintaining plumbness requirements
in the first 1000 feet. This was true particularly at E-5A due to
large boulders in gravel vein which existed 50 - 100 feet below the
surface.

The underreaming of these wells also created congiderable dif-
ficulty because of the large underreamed hole required in the aquifier
formation. At Site 1A this was accomplished at a depth of over 3000',

One of the biggest problems occurred at Complex 1A and Well E-24,
when, after the screen was set and the gravel packing completed, the
ada;ter collar collapsed. This mede & very difficult fishing Jjob, It
caused a five to six week delay in completion of Well E2A and the start
of B2B, and eventually was the reason for the change in sequence of

the completion dates of Complexes 1A and 1B.
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The second wells.at.both Sites 1A and-1B-were completed ‘without
unusual difficulties.

At Complex 1C, the first Well EMA was drilled to a depth of approxi-
mately 1800' and an artesian flow of between 3-5 gals/minute was
encountered. However, vhen it was test pumped, only 30-35 gals/min
could be produced. This was not sufficient for the requirements. The
well was circulated under high pressure in o;jd.er to increase the flow
and also the aguifer formetion was fractured ﬁut to no avail.

Therefore, it was decided to g0 to a greater depth in a bettar
water bearing formetion with the other well, E4B. Drilling had pro-
gressed to a depth of 3173 feet when a water vein wus tapped which con-
tained a high pressure of over 140 psi at the surface. The blow off
preventer that set in-the-18" casing saved the well from going wild.
Water gushed at over 3000 gals/min for almost 30 days before the well
wag brought under control. This was accomplished by pumping very heavy
mud in the hole and weighing the pressure down until solid casing could
be installed and cemented in. Then this casing wes perforated and a
special valve installed to control the flow. This valve is set at a
depth of between 600-700' and is controlled by air pressure.

After completion of the o‘pen-cut excavation for the powerhouse at
Site 1C, this ppecial control vakve appeared to be malfunctioning. Theree
fore, it was pulled, repaired and reinstalled. The cause of the mal-

mxiction was determined to be welding slag dropping in under the seals.

PART VIII -. ELECTRICAL EQUIPMENKT

General
( The electrical work for each complex included ‘diegel generator
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sets, power distribution, motor control centers, lighting, commnica-
tion raceways, grounding and alarm systems.

The Powerhouse is the heart of the complex. It houses the main
electrical equipment, consisting of the faollowing: four (1020 KW
per unit at 2400/1360 Volt) diesel generator sets; 2.4 KV free standing
switchgear; 1000 KVA unit substation, 2400/480 volts; Appendix B, Tab
57, Pege 2-102, 2LOO primary voltage motor control panels for the
two 350 HP fire pump motors; the air intake (150 HP motor); water
chillers and several 480 volt panels to operate necessary support
equipment requtred in the powerhouse. Appendix B, Tab 58, Page 2.103,

The Control Center, which containe the launch and comtral
electronic equipment, is the terminal point for control eand alarm
systems and equipment to be installed by the I & C contractors._ The
electrical installations included cable trays, lighting, air condition-
ing equipment and a 2u00/480 volt 300 KVA substation.

The missile silos have wall mounted mercury vapor type fixtures,
several large terminal boxes, thousands of feet of conduit and control
viring, various sensors and alarms, supp pumps, RP-1 pumps and LOX
pumps installed. Appendix B, Tab 59, Page  2-104%, shows conduit
installation.

The Equipment Terminals have a 1000 KVA, 2400/480 volt substation,
motor coatrol center for pumps, air conditioning equipment and light
fixtures. The Equipment Terminal electrical equipment services Missile
Silos and Propellant Terminals. Appendix B, Tadb 60, Page 2-105,
Appendix B, Tab 61, Page 2-106, shovs cahble tray and conduit instele
lation in Equipment Terminal,
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The tunnels contain conduit, cable trays and shock mounted light
fixtures. The ballast for the lights in the missile silo are installed
in the tunnels.

All underground structures are equipped with emergency lights

to be used in the event of a power failure.

Grounding

Grounding mats were installed in the Equipment Terminals, Pro-
rellant Terminals, Missile Silos, Control Center and Powerhouse.
All of the grounding mats were gonnected in to one grounding system.
Each structure had grounding plates installed in the structure walls
and floors; there were comnected to the grounding mats. All connec-
tions on the ground mats and cables to the grounding plates were made
by thermite welds.

All air conditioning duct work was bonded with grounding straps

across all flexible comnections.

Problem Areas

The most perplexing problem encountered in the electrical instal-
lation was the shock mounting of the large equipment and cable trays
to shock mounted floors.

The rubber cable tray shock mounts presented a minor problem,

The cable trays vere prefabricated and presented few prablems during
mmhtion; however, after installation they would not withstand
the strain of being off-set by the movement of the cable trays.

There were many modifications issued to secure proper clearance

between electrical work (meinly cable trays) and mechanical work such
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aes piping, duet ‘work, etew

PART IX -~ MECHANICAL EQUIPMENT

General
The mechanical system consisted of a substantial amount of piping
and duct work, connecting the different pieces of equipment so that
they would function as designed. The various systems incorporated
in the complex were: -
a. Supply and Distribution System
(1) Condenser Water Supply and Return
(2) Cnilled Water Supply and Return
(3) BHot Water Supply and Return
(4) Diesel Fuel Supply and Return
( (5) ! Diesel-Lube 011 Supply ‘end Return
(6) Diesel Exhaust
b. Water Storage and Distribution System
c. Sewers; Sanitary, Gravity and Sewage Treatment Facilitijes
d. General Plumbing
e, Heating and Ventilating System
f. Air-Conditioning System
8. Fuel 011 Storage and Underground Piping
h. Gas Detection System
“ 1. Compressed Air System

J. Blast Closure System

k. The Cottrols for all of the Systems

A pipe prefabrication-yard wes-meintained in Rapiad City, where
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the piping for 'all of ‘the above systems' was' fabricated.~ Shipping the
material tc the right complex at proper time was accomplished smoothly
and very little delay was sustained. Several modifications were
issued due to design changes on the pipe supports in the Missile Silos,
both fbor the Propellant Loading Systems and for utility piping. Modi-
fication 168 was issued to correct Pipe support interference in the

Missile Silos. The piping between the structures for all systems

was installed in the tunnels, either under the floor or along the

walls.

Heating, Ventilating and Air Conditioning System

The diesel engines (u per Powerhouse), Appendix B, Tab 62, Page 2-107,

furnish the power for electricity generation. They also provide
( heat for the entire complex by generating.hot.water from the heat

recovery silencers, installed in the diesel engine exhaust system,
Appendix B, Tub 63, Page 2-108, and circulating the hot water through
heating coils in the air handling units located in &ll major struce-
tures. Appendix B, Tab 64, Page 2-109, shows the air handling units
in the Comtrol Center and Appendix B, Tab 65, Page 2-110, shows air
handling unit in Equipment Terminal.

The coolant for the diesel engines is cooled by a cooling tower
for each 2 engines. Appendix B, Tab 66, Page 2-111. Each Powerhouse
has a lube oil and fuel oil system equipped with a clean and dirty

oil tank and centrifuge for cleaning the oil, Appendix B, Tab 67,

Pm 2-112 (4

The air conditioning system is utilized for cooling electronic
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equipment, and to circulate air throughout-the ¢omple x-through the
same air handling units as is used for heating, by circulating chilled
weter through the coils in the units.

The air in the heating and air conditioning systems is carried
to all structures within the camplex by sheet metal ductwork from the
ailr handling units.

Fresh air for the complex, under normel operations, is supplied
by the air intake fan located in the Air Inta.l;é Structure. The complex
is equipped with an auxiliary Leuncher Air Filtration system which
would supply fresh air to the Launcher Areas in case of emergency.

The complex is also equipped with a series of blast valvés, or blast

closure system, which would close sutomatically in case of an interior

or exterior-explosions

Weter Supply

The water on all three complexes is supplied by two wells located
in each Powerhouse. The wells were drilled and developed under Con-
tract No. DA-5683.

Water obtained from the Titan wells contains dissolved minerals
considerably in excess of the 500 ppm recommended for potable water
supplies. The water is discolored, has an offensive odor and is, in
some cases, moderately corrosive. To reduce the level of undesirable
dissolved matter within the water, a treatment process developed by
the Ionics Incorporated of Cambridge, msmwsetts was selected.

The ionics treatment utilizes the fact that dissolved minerals, salt

for example, splits into positive and negative-ions when it-dissolyves-
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The Ionics (process consists of Placing the well water between a posi-
tive and a negative plate or membrane where the ions are attracted

to the charged plates and are trapped. The remeining water is thereby
reduced to an acceptable level of dissolved camponents. The Ionics
purification system is particularly adapted to the Ellsworth sites,

as the system consumes power in direct proportion to the contamination
removed. As the level of contamination reduction required is relatively
low at Ellsworth, the system is admirably su££;d for its designed
function.

The treated water is used in the heating and chilled water system
and coolant system for the diesel engines. The treated water is stored
in & 10,000 gallon concrete tank under the Powerhouse floor.

The raw water is used for sanitary purposes, fire protection and
drinking.  There are storage facilities for 60,000 gallons of raw
water in two buried steel tanks located just outside the Powerhouse,

off of Tunnel Junction No. 10.

Problem Areas

The major problem encountered in the installation of the piping
was the numerous changes that were made in design. These design
changes reached the contractor after the piping had been fabricated,
and in meny instances, after the pipe had already been installed.
Th;p caused many delays due to the necessity to remove piping already
installed and the refabrication of piping which was fabricated. The
delays in meny instances effected other contractors who had installed

their work after the original piping was installed.
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Modification 168 was issued specifically to correct numerous
pipe support interferences in the missile silos. Several other modi-
fications were issued as a result of interferences or inadequate piping
supports.

The contractor had the option of pneumatic-automatic or electric
controls for the heating, ventilating and air conditioning system.

He chose pneumetic-autometic controls, which were installed by the
Minneapolis-Honeywell Company. o

The diesel engines (four in each Powerhouse) were & mejor problem
area. Traible was encountered at Complex 1A with the thrust bearings,
between the engine and the 1020 KW generator, heating. It was first
- thought that the engine was not properly grouted and all engines at
Complex 1A and 1C were regrouted. -This did.not.remedy the-heating.
Although all lube oil piping was acid pickled prior to installstion,
it was considered possible that dirty lube oil was not allowing proper
ludbrication of these bearings. The lube oil piping was removed and
acid pickled a second time. This again failed to remedy the problem.
A consultant from the Barnes and Reinske Cogmpeny was called in and
together with the Corps of Engineers' personnel remedied the situation
by relieving the outer edges of the bearings to allow better lubrica-
tion of the bearing edges. This solution was used on all twelve

engines.

.2 -

The contractor was required by the specifications to install
and test the standardized equipment furnished by others (ASC).
A trouble area developed during the testing of the ice banks.

Appendix B, Tab 68, Page 2-113, The difference in design pressure
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between the-ice banks 'and”chilled water system would not &llow proper
flow to the ice banks. This caused considereble delay and additional
testing, and vas remedied by issuance of a modification calling for
minor piping changes and revised Pressure control settings.

The sump pump piping in the Equipment Terminals had to be modified.
This was due to the inadequacy of designed head pressure, of the pumps
to pump the mterial from the structure to the ground surface. The
piping was modified so that the pump would discharge into a hydraulic
ejector, which in turn pumped to the surface.

The fire water system was modified to provide for the release
of air in the system, provisions for vhich were inadequaﬁe in the
original design. Modification 226 provided for additiomal air relief
valves and relocation of air relief valves installed, per ‘original
design, on the wrong side of the flow control valves. This modifi-
cation also changed the spring set pressure settings, the starting
time for the fire pumps to instantaneous (originally 20 seconds),
and added additional pipe supports.

This high pressure artesian flowing well creates a potential
bazard of flooding the powerhouse and/or the uholé complex. It
was noted that the sub-surface water at the elevation of Just below
the powerhouse was corroding the casing of both wells. Therefore,
md’r Modification 16k, the upper casing was pressure grouted on both
vells.

Modification 229 was issued to add a 3-way valve for controlling
the high pressure and revise the piping from the well to the raw water

system.
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Velidation

After completing the installation of the systems, an acceptance
test was run on each system component at each cou:pléx.

Modification 128 was issued for the velidations of all systems
for adgquacy of design of the complete system. The validation test~
ing was accomplished at Complex 1C only for all systems except for
the water treatment equipment (Ionics Incorporated), which wes also
accomplished at Complex 1A. The water treatment equipment at Complex
1A and 1B were identical plants and the validation test was run at
Complex 1A, Appendix B, Tab 69, Page 2-11i. The water treatmant
equipment at Complex 1C varied from the other two complexes due to
the difference in the water treated and was validated separately.
Appendix B, Tab TO, Page 2-115.

The validation tests were run in accordance with the procedures
set up by the Corps of Engineer, Air Force and DMIM & A. When each
system was tested, it was witnessed by the representatives of the
Corps of Engineers, Air Force and The Martin Compeny. It was then
signed off as having satisfactorily passed the test procedure. During
the validation testing, some systems were found to be unsatisfactory
in design and otbers in construction or operation. Most all systems
required adjustment for them to fulfill the requirements of the Air
Force. Appendix B, Tab T1, Page 2-116 shows Government furnished loads

banks (4 - 500 KW) used to test diesel engines and generators.
Joint ocqupency during comstruction with the I & C contractors

L caused many problems.- In-addition-tq the requirement f'or extensive
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scheduling of  work, ' Joint ‘occupeancy ceused meny delays, which resulted
in claims as well as considerable damage to installed work. The major
damege was to the duct work in the Missile Silo. A modification was
issued in which approximately 75 of the horizontal duct work in all nine
missile silos had to be replaced. There was also damage to electrical
conduit installations and fixtures, pipe insulation, peinted surfaces
and mechanical equipment and piping installatioms in all structures.
The joint occupancy mede it nearly uxpoasi‘blemto affix the damage to
any one contractor. As a result, the facility contractor was required
to repair much of the damage, vhich later resulted in claims for
additional compensation. |
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| cARfOUS THROUGHOUTISOFT AT PLASTIC LIMIT.
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£L. PAMI0 ELEVATION OF, GROUND SURFACE AT TOP OF BORING.
£-£-59 £ BORING COMMENCED.

£L %fﬂ LIMIT o

oL ASTICITY INOEX

SC CLAYEY, GRAVELL y SAND

[44 SANDY CLAY, SILTY CLAY,OR LEAN CLAY.

[~ 4 FAT CLAY, SANDY GRAVELLY CLAY.

AL WEATHERED CHALK

s CLAYEY GRAVEL

39//0 STANDARD PENETRATION - THE NUMBER OF BLOWS

REQUIRED TO DRIVE A 2" aD.SPL 17 SAMPLER WITH
4 0 POUND WEIGHT FALLING A DISTANCE oF 30
WEHES THE INDICATED TENTHS OF A FoOor.
CoR EXAMPLE, THIRT ¥~ NINE (39) BLOWS ARE REQUIRED
TO DRIVE THE SAMPLER FEN-TENTHS (f0/0) 0F A FOOT.
Wi, WATER LEVEL ESTABLISHED 8Y MEASUREMENT
IN OPEN MOLE.

4-5-32 DATE WATER LEVEL WAS OBSERED.
3

NOTES :

A3

1 AN ASTERISK (#) PRECEEDING THE ATTERBERG LIMITS INOICATES THAT
Tt FESTS WERE ACTUALLY RUN ON THAT SAMPLE,OTHERWISE, THE
LA TS WERE DETERMINED ON ANC THER SAMPLE VISUALLY C(LASS-
IFIED AS /OENTICAL.

2 DESCRIPTIONS TO THE RIGHT OF THE BORING PROFILE ARE SUPPLE -
MENTAL D4TA BASED UPON LABORATORY £ FIELD SNSPECTION.
L EVATIONS REFER TO MEAN SEA LEVEL, /929 GENERAL ADIUSTMENT.

4 THE BORINGS WERE DRILLED WITH A4 G-NCH CHURN ORILL AND A 6 1NCH
(NOAIRAL SIZE) ROTARY DRILL, WiTH BARRELS AS INOICATED AT THE
4R LEFT OF THE BORING LOG.

£ MATERIAL LISTED AS BENTONITE (LIGHT BLUE ORAY, 8L UISH GRAY, GRAY,
LIGHT GRAY,0R COLOR UNLESCRIBED) 15 SLIGHTLY TO MONCAL CAREOUS,
S7viF TO PLASTIC,AND MPPROACKES THE PROPERTIES OF 4 FAT CLAY.
I APPEARS TO BE BENTON/TE.

6. THE DATE OF DRILLING THE HOLE APPEARS AT THE TOP OF THE LOG

FOR EACH HOLE.
7 ABSENCE OF GROUND WATER DATA ON LOGS DOES NOT INDICATE

THAT WATER WILL NOT BE ENCOUN TERED DURING CONSTRUCTION.
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