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INTRODUCTION

Presented herewith is a complete and factusl summary report
of construction and contract activities associated with the con-

struction of the Walker Air Force Base Atlss F Ballistic Missile

Launching Facilities.

The scope of the report includes activities in connection
with construction of twelve launching complexes and support fa-
cilities. It does not include installation of missiles and con-
trols which is being accomplished by separate contract directly

under the administration of the Site Activation Task Force of the

Air Force.

The report is prepered and submitted in accordance with in-
structions contained in Corps of Engineers Ballistic Missile Con-
struction Office Circular Number 61-T4, issued 27 October 1961,

subject: "Historical Summary Report of Major ICBM Construction".



FART I

ADMINISTRATICN

ESTABLISHMENT AND FUNCTION: CORPS OF ENGINEERS BALLISTIC MISSILE

CONSTRUCTION OFFICE (CEBMCO)
The U. S. Army Engineers established the Bellistic Missile Con-
struction Office in Los Angeles on 1 August 1960. The office was es-

tablished to further streamline, strengihen, and expedite ICBM gite
construction. ICBM construction consizts of Atlas, Titan, and Min-
utemen squadron sites =t various bases, as well s certain testing
facilities at Vandenburg AFB, Califorrie and Caspe Cangvarel, Florida.

The Corps of Engineers Ballistic Missile Construction Office
(CEBMCC) is commanded by Colonel E. E. Wilhecyt, Jr.

CEBMCO;, through various Construction Directorates, controls the
overall missile site cons%ruction Program and supplies to the Ares
Offices any guldsnce requiresd of them, ie: Construction, Electrical,
Mechanicel, Englneering, Propellant Lozding System (PLS), Administra-
tion, etec.

Inasmuch as the Atles F Aress were gquite a distance from CEBMCO,
numerous visits were made by CEBMCO Representgtives to the different
Area Offices, thereby assuring (EBMCC of the currency of events occur-
ring in the fie=ld.

The Organization Chars (Figf 1) shows the five ICBM Directcrstes

under CEBMCC, with & further breskdown of <hz ASlas "P" Direcztorate,

together with its six area offices.
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ESTABLISHMENT AND FUNCTION: WALKER AREA CFFICE

The decision to comstruct Atlas Missile Launching Facilities in
this erea was reached in early January 1960, at which time the Albu-
querque District Office was requested to perform certain soils in-
vestigations, et cetera, to determire whether or not the geological
conditions in this area would suppcrt the proposed installation.
This investigaticn was accomplished by tae Spencer J. Buchenan Co.,
and by Gordon Herkenhoff and Associstes with favorable results.

Design was initiated in early March 1960 after completion of

the investigation.
The Walker (Roswell) Area Office was established 15 May 1960 by

District Order #231 under the Albuquerque District, to handle super-
vision, inspection and contrect sdmiristration for construction of
12 Atlas Missile Sites in the vicinity of Roswell, New Mexico.

The facility was advertised for bids on 16 Mey 1960 and a totel
of six bids were received. Bids were opened on 15 June 1960.

Successful bidder was the Mscco Corperation;, Reymond Intermatio-
nel, Inc., The Kaiser Co., Puget Sound Bridge and Dry Dock Co., a
Joint Venture. The contract was awarded 16 June 1960 and the Notice
to Proceed issued 20 June. Work started on 23 June 1960.

Although, as indicated previously, a Ballistic Missile Construc-
tion Office was establisk=d with Headguarters in Los Angeles on 1 Au-
gust 1960, it was not until 22 November 1960, by means of General Or-
der 37, that the transfer of comstruction regponsibility from the Al-
buquerque District Office to CEBMCO was accomplished. By this means

the Walker Ares Office came under the Jurisdiction of CEBMCO and was
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removed from the contrel of the Albuquergue District, Effzziive that date,
& Civilien Personnel Adminisirstion agresement was entered into by CEBMCO
and the Sypport District. Extensive recrulting efforts were continued.

The mission of the Walker Aress Office was to perform those portions
of Contract Administraticn woich weps delegated from the Atlas F Directo-
rate of CEBMCO %c the Arez Offics. The consracts to which this missicn
applied were those urder which twelve Ablas F ICEM Launch Bese Complexes
and their related support Ffacilitics were constructed. Administrative and
logistical support was provided the Ares ty CEBMCO and the Albuguerque Dis-
trict to the extent indicsted in the document entitled "Division of Respon-
sibilities, Administrative and Logigticsl Support, Walker Ares Office".

The Welker Ares Enginesr's Offics was organized with four Primary
branches and two offices (Safety and Covnsel), eschk reporting directly to
the Area Engineer. Organizaticn Chert Fig. 2 shows the organization at
approximately peak strength in July 1961. Organization Chart Fig. 3 shows
the organization on 1 Janusary 1962, s% whick time construction progress
permitted the assignment of one Froject engineer to two or sometimes three
missile sites; depending on the sistus of completion of each site. As the
construction phsse nears=d complehion, personnel phase-cuts were increas-
ingly evident. Displacement of bersoonel was sccomplished almost entirely
by atiriticn, and spirited efivrhs ware made by the Ares Enginmser’'s staff
Lo assish these individuals in seriring pogitions in other egencies, par-
Sleularly within CEBMCO. A grest desl of cooperative spirit prevailed al-
80 1n Sthe rotation of individusls %o soagimplise needed tasks, whish often
became necessary dus o the sslachion snd loss ¢f individuals for new ag-

slgnments within $he Corps ari %o oihew agencies,

}1-.
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The relatively high percentage of professicnal engipeers comprising
the Area Office was 2 major feaclor in the sccomplishment of construction
efforts. It 1s comsidersd notewortzy that s oune time (when the organi-
zation was spproximately at pesk strength) 92% of all Area Office per-
sonnel were qualified professiocnal enzinesrs.

Project Engineers; responsible to the Comstruction Branch; were se-
lected for eack of the 12 sites to inspect énd supervise contract con-
gstruction. The Propellart Losding System (PLS) furctions were also ac-
complished under the ilmmediate responsibiliiy of the Construction Branch.

The functicns of the branches and offices of the Walker Area Office
were as follows:

AREA ENGINEER: The Area Engineer supervised assigned construc-

tion contracts; represented the Contracting Officer and enforced contrsct
provisicns as well &s providing dirsction and coordinstion of the area's

organization activities.
DEPUTY AREA ENGINEER: The Depubty assisted the Area Engineer

and acted &s Area Engineer during his absence. Ee provided direction to

the technicsgl; sdvisory, and administrative in all mstters of a technical

nature.

EXECUTIVE OFFICER: He aesisted the Ares Engireer and the Dep-

uty in a staff capacivy in delegatel matters not requiring the immediate
or personal attenticon of those officiels. His duties included the eo-

ordination, revisw cr sprrovel of matises delegebed by the Area Engineer
or bis Deputy, serving as focel polzut in &l) metters relating to the Ad-

ministrative and Adviscry steff. He supsrvised Militery Personnel Admin-

-1
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istration as dlrected, and performed mumerous additionsl duiies as speci

fically assligned.
ADMINISTRATION BRANCEH: Furnished gdministretive services to

all elements of the Area Office, including sach of the twelve missile
construction sitesz. Furnlshed ipsltruction %o e¢lericsl personcel end
provided stenograpnic and typist assistance. Frovided office services
including: supply, communicetion, custodial services, reproduction,
transportation, mail distribution, reczerds, purchesing and procurement.
Directed civiliar personrel actions ard maintained records to inelude:
time and attendance; leave, cost and pay. Received and approved for
funds all obligating documernte cther Shan Construction Contracts and
Modifications.

ENGINEERING AND TECHNICAL BRANCH: Provided ergirsering and

technical assisztance to area personnel. Reviewed plans and specifica-
tions and furnisied comments $o CEBMCO. Rescived conflicts and design
inadequacies in plens and specificetionms and institubed change order
action. Furnished comtract plans snd specificastiong for use by cthe
branches. Maintained set of =1l contrsct plans and specifications and
files of all approved materisl and shop drawings. Provided Administrs-
tion Branch with dccuments (shop drawings, catalogues, etc.) reguired
by using service. FPrepar-d ss-buwllt frewings. Performed technical
and engineering approveals of soils, z2onersbe, and other meterisls and
equipment. Performed eaginsering inspechions of construstion o insure
adequate construction standewds ernd complisnce with design eriteriz.

Maintained lizdgon with Arehitect-Engiresr, USAF AMC/BMD Field Offics,



CEBMCO, KCDO, and other Cerps of Erginessr Districts on engineering and

Ey

technical matters.
CONTRACT ADMINISTRATICN BRANCH: Advised eres personnel on

contractual matters. Received progress schedules from con Sractors, re-
viewed same, and initietzd action for revigion or approval. Furnished
Engineering Branch with commerts For sdlerdum che &nges on plens and spe=
cifications. Prepared Goveramsnt Copstrustion Coat Estimetes for Change

Orders. 3Branch Chief representzd Arza Engineer on SATAF Change Order
Board. Monitored proposed change orders within Arss Cffice and initi-
ated change order action with contrasters. Conducted modification ne-
gotiations and prepared and distributed medificsticn documents. Inves-
tigated and determined validisy of cleims. Initisted sction and follow-
up on goveroment furnished equipment wstil arrival at job site or rail-
head. Expedited construction msterisls. Msintain=d snd reported sta-
tus of modifications and claims. Reported work stoppages to CEBMCO.

Processed documents on transfer of complet=d work to Air Force.

CONSTRUCTION BRANCH: Supervised znd conducted continuous in-

spections of comstructlon activities. Directed the Job=level Engineer

Trainee Program. Reported to ke Epgi: neering Branch conflicts and de-

sign inadequacies occuring in 4ke plens acd gpecificstions. Reviewed

proposed changes for comstrusiiscon Ffeasibility snd time impezt. Provid-
ed Contract Administratior wita informshicn for Frograss reports. In-
sured maintensuce of a set of combract prinss showlng a3-bullt condi-

whi

tions. Provided Combtract Almintstration Brercsh with deta for ENG Form

290 apd otner trapsfer dosumernts. Egheblished ard furnished coastruc-

N



tion completion and scceptance dates to Contract Administration Branch.
Reported work stoppeges to Comtract Admiristraticn Branch and rrepared
formel work stoppage reports. Directly supsrviesd the Project Engineers

SAFETY OFFICE: Assisted the Area Engineer in administering

the Corps of Engineers' Safety Program within the Ares.

Provided for frequent safety irspsctions st all work sites.

Advised the Area Engineer of poteniigl safety hazards om gll sites
which he was unable to have zorracted,

Prescribed and coordinated s balanced rrogram ¢of Safety activities.

Assured prompt reporting of accidents.

Prepared formal reports of findings with reccmmended corrective
action on all accidents_and serious hezards wiish hampered efficient
uninterrupted construction progress.

OFFICE OF COUNSEL: Assisted ard advised the Area Engineer

and his supporting elements on legsl msthers except Regl Estate,

Rendered staff advise in the regotisticn and preparation of con-
tractual documents and reviewed a1 contract ssticns for legel guffi-
clency.

Reviewed actions concerning a&ll contractusl and non~-contractual
claims initiated by Contract Administraticr Branch.

Processed settlemens of coxitrectus) decuments as delegated by the
Office of Counsel, CEBMCO.

Reviewed acticns initiated by Countrass Administration Branch on
appeals made by contractors to decisions msds %y the Contracting Offi-

cer or Contracting Officer's Representasiva.
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were not entitled to re-employment rights. In a number of cases, too,
individuals were assigned tc the Area Office from & Corps of Engineer
District at a much later date than other individuals not formerly con-
nected with the Corps. This inequelity was rarticulerly applicable to
young engineer trainees who were recruited from college and who, durling
Phase-out, did not have re-employment rights with the Corps even though
they were, in many cases, among our most desirsble employees from the
standpoint of insuring their retention in CEEMCO. Over twenty (20) en-
glneer trainees were thus affected. Although a number of these indi-
viduals subsequently received assignment to other newly activated Ares
Offices, many of them accepted assignment in other federal agencies or
with private industry and their services were thus lost to CEBRMCO.
Further complicating this problem was the fact that re-employment
rights were based on the grade held by the individual at the time he
departed a District Office. Upon exercising these re-employment rights,
the affected individual competed with other District Office employees at

thelr current grade while his rights were based on the grade held at the

time of his departure from the District.
It is recommended that further study be made of the civilian per-

sonnel re-employment policy to afford more uniform treatment of individ-

uals in like cilrcumstances.



Prepared litigation reports as required.

Performed lsbor relatlons funcitions, gssuring enforcement of con-
tract lebor standerds and promoted good working relationships between
the Corps of Engineers, crganized lsbor arnd contractors.

Recelved, reviewed; and initisted necessary actiocn on &ll con-
tractor's payrclls.

ADMINISTRATIVE PROBLEMS:

The question of re-employment rights for CEBMCO emplcyees created
a great deal of confusion in the minds of most of the people assigned to
the Area Office. Higher headquarters must have anticipated the problems
which would result upon completion of the work at the different ICBM
bases when individuals became available for a new assignment and/or
wished to exercise re-employment rights. A letter published by the Of-
fice of the Chlef of Engineers dated 13 December 1960, Symbol ENGEP-CE,
established Civilian Personnel policies to provide re-employment rights
for certaln categories of CEBMCO emplcyzes. One basis for confusion or
misunderstanding was the fact tha®t sc-valled "absolute" re-employment
rights were apparently granted to individuals assigned to Headquarters,
CEBMCO, wheress so-called "administrative" re-employment rights, only,
were granted to persons assigned to the different field offices. In
addition, these administrative re-smployment rights granted to field em-
ployees applied orly to individuzls whao hsd reported for assigmment to a
field (Area) cffics dirsctly from another Corps of Eﬁgineers Office. As
& result, many individusls, azsigrad tc th: Ares Office a&s recent gradu-

ate engineers or from govermment offices cther thar the Corps of Engineers,

1-8



PART II

CONSTRUCTION

ORIGIN AND MISSION:

Prime responsibility for Atias "F" Weapon System Development
rests with the United States Air Force. Six geographical locations
in the United States were selected to house the construction of Atlas
"“F'" Operational Base Missile Launch Complexes, each consisting of
twelve unitary Silo Launch Complexes and Support Facilities. This is
the history of the construction at Walker Air Force Base, Rogwell,
New Mexico. The United States Air Force, through its Ballistic Missile
Divigion established a Site Activation Task Porce to accomplish this
mission at Roswell, New Mexico. The United States Army Corps of
Engineers was selected as the construction agency to perform cone
struction for the Site Activation Task Force, This is solely a report
of the work encountered by the United States Army Corps of Engineers

element of the SATAF organization.

The decision to build the Atlas "F" Launch Facilities in the
Roswell, New Mexico, area was reached in early January 1960, at which
time the Albuquerque District of the United States Army Corps of
Engincers was requested to perform soil investigation to determine if
the geological conditions in this area would support the proposed

installation.

This investigation was accomplished by Spencer J., Buchanan and

Assoclates and Gordon Herkenhoff and Associates with favorable results.

Design was assigned in early March 1960 to the Bechtel Ccrporation.

2-1



The proposed comstruction was advertised for bids on 16 May 1960,

bids were opened on 15 June 1567. and the basic construetion contract
in the amount of $22,115,828 was awarded to a joint venture consist-
ing of the Macco Corporation, Raymond International, Inc., The Kaiser
Company, and Puget Sound Bridge and Drydock Company on 16 June 1960.
Notice to proceed was issued on 20 June 1960 and the work was ini-
tiated on 23 June 1960. The Roswell Area Office of the United States
Army Corps of Engineers was activated on 15 May 1960 with a nucleus of
people that was expanded to eight officers and 168 civilians at the
peak of activity. (See organizational chart, Part I)

Lt. Colonel Joseph G. Kimble was selected as the Area Engineer
and was the Officer-in-Charge throughout the construction.

DESCRIPTION OF THE PROJECT:

Basically the project consists of a silo, having a twenty-six
feet minimum inside radius by an inside height of 165 feet, and a
launch control center, forty feet inside diameter by twenty-seven feet
clear height. The launch silo consists of two feet six inch thick
concrete walls up to a point approximately fifty feet below the top of
the silo at vwhich point the wall flares to a total thickness of nine
feet. It has a concrete cap nine feet thick. Concrete floors normally
are six inches thick, but are five feet thick where ground water
causes excessive hydrostatic pressure. The launch control center has
two feet six inch thick walls with a three feet six inch floor and a
three foot roof. In the interior of the silc is a steel crib which

is suspended by four shock absorbing hangers, contains eight levels,

and supports all the facilities inside the silo, The launch control

2-2



center has two suspended floors on which 2ll the equipment {s mounted.
Descriptive sketches of silo and J.CC appear on Figures &4, 5 and 6.
The LCC and silo are connected by an undergrouﬁd tunnel. The silo
and LCC represent the basic construction unit, 7Twelve such units are
distributed within a forty mile radius in concentrie arrangement a-
round Walker Air Force Base, Distances vary from 21.4 and 42.4 yoad
miles from Walker Air Force Base (See Vicinity Plan, Figure 7). In
addition, maintenance and support facilities, consisting of a Re-Entry
Vehicle Facility, a Missile Assembly Building, a Liquid Oxygen Gener-
ator Plant, and Water Supply Systems for the Missile Launch Complexes,
were constructed,

TOPOGRAPHY :

The sites are located in the majority of cases on gently rolling
terrair adjacent to the Pecos River Valley. Site 5 lies actually in
the vallev fill area, Sites 6 and 7, near the foot of the Sacramento
Mountains. lie on somewhat rougher ground. Elevations average abeut
3500 feet above sea level. Vegetation is scant, consisting of semie
desert type grasses and shrubs.

GEOLOGY AND GROUND WATER CONDITIONS:

All sites are located in what is known as the Roswell Artesian
Basin. This title is misleading. Artesian water production does oc-
cur In the vicinity of the City of Roswell. Some years ago there were
large flowing wells in that area but the flows have ceased 2g a result
of over-pumping of the artesian aquifer.

Geological formations are of Permian, Triassic and Quaternary

ages. They consist of the Chupadera, Chalk Bluff and Dockum formations
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overlain by a mantle of Quaternary overburden, The Chupadera for-
mation is made up of the Yeso memher at its base and the San Andres

limestone member at its top. The San Andres has very recently been
further subdivided, with the lower portion being known as the Glorieta
formation and the upper part as the San Andres limestone. The Chalk
Bluff formation overlies the San Andres and the Dockum formation over-
lies the Chelk Bluff. The formations generally dip eastward approx-
imately one degree, The San Andres formation is exposed in the west=
ward portion of the sites area near the foot of the Sacramento Mountains,
the Chalk Bluff through the central portion, and the Dockum at the
eastern limits,

The Artesian condition is brought about by the presence of the
permeable San Andres limestone on the surface in the Sacramento Moune
taine, an area of fairly good annual rainfall, and by the slope of
the San Andres to the east at fifty to sixty feet per mile, a slope
greater than the surface. The relatively impermeable red beds of the
Chalk Bluff formation tend to hold water in the permeable San Ardres
under pressure, although this is highly variable with local conditions
sirce the foimations are intarcornected and leakage from fractures
and improperly constructed wells locally modifies conditions.

Subtasurface exploratory investigations were made prior to issuing
plans and specifications for bid. Core hole and seismic investigations
wara mada by Spencer Buchanan and Associates of Bryan, Texas. Ground
water explorations were performed by Gordon Herkenhoff and Associates

of Albuquerque, New Mexico. Findings of the investigations and the

reports received thereof are the basis of most of this geological
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report. Results of the investigation were presented in log form on
contract drawings. Descriptive lcgs and notes on water encountered
are extracted from the drawings and exhibited as Figures 8 through
12.

Consistently, the material encountered in excavation vas as
shown on the logs, although there were scme veriations in thickness
of strata ecross the width of silo excavations. Scme unexpected
difficulties in the wey of more water then expected was enccountered,
Sites 3, 6, T, 8, 9, 11 end 12 were dry holes. Site 10 hsd water ir
the shaft in negligible emounts. Coneidersble weter was encountered
8t Sites 1, 2, L, and 5, leading to claims by the contrector.

Generally, the valley erea west of the Pecos River contains
ground water in almost unlimited quantities end of fair quality.

The thickness of the San Andres diminishes to the west and productior
tends to be less than in the valley £1ll erea. Massive salt beds

to the east, and perticulerly eest of the Pecos river where wells
were drilled in the Chelk Bluff formation, conteined weter with so
meny selts as to be vnuseble without speciel trestment, ALl water
from the San Andres 1s herd and requires treatment if Public Health
Stenderds are to be met.

Water for use at the sites was developed by wells at Sites 2,
5, 6, T, 8, and 9, Water for Sites 1 and 10 is transmitted by pipe
line from Site 2. Water for sites 3 and Ut is obtained from the
nearby villege of Hagerman via'pump staticn and pipe line and for
8ites 11 and 12 from the City of Roswell. A1l waters were too highly

mineralized for intended usage. Special demineralization end soften-

ing processes were provided,
| 2.5
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SOURCE OF UTILITIES:

All permanent utilities, other thsn water which is described
above, were developed at the site as a part of the project. Com-
mercial power was brought in by pole line for use during construction,
Communications during construction were by two-way radio, the Corps
and the Contractor each having its own system. Water was available
at some sites in test or permanent water supply wells and was used
for such work as moistening earth fills for compaction. It was too
highly mineralized for concrete mixing or drinking water use. Water
for this purpose was hauled from Roswell, or elsewhere.

MEANS OF ACCESS:

All sites are served permanently by asphaltic-paved highways
and access roads where shown on the Vicinity Map, Figure 7. Except=~
ing for the irrigated valley portion, & narrow strip along the west
s*de of the Pecos River, there are no secondary roads. Sites are
grouped along highways-and there are no interconnecting roads between
groups. Acs can be seen on the Vicinity Map, the AT & SF Railroad
passes through the area. Sidings for delivery of construction mate-
rials were available and used near sites 1, 2, 10, 4 and 5 and at
Rogwell. During the period of major activity the Contractor, Air
Force and Corps of Engineers all utilized helicopters to facilitate

movement of personnel between sites and headquarters,

CONSTRUCTION PERIOD:

The basic prime contract for the Launch Complexes was awarded
20 June 1960 and notice to proceed issued the same date. Construction

was physically started 23 June 1960 and the last site completed
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6 January 1962, fifty-seven days later than originally scheduled. The
contract contained a completion schedule listing 25 August 1961 as
completion date for the first site with others following at one week
intervals. A sequence of construction starting dates by sites, was
scheduled in early stages, However, due to differences in conditions
met, progress did not develop at the same rate for each site and se-
quences changed several times. In addition, time extensions were
granted in varying amounts by sites but averaging sixty days. Fole-
lowing is a tabulation of original contract completion dates by site

sequence and a second tabulation of actual completion dates by Site

Nunbers:
Contract Schedule Actual Completion

Site Sequence Completion Date Site Number Completion Date
1 25 Aug 61 10 24 Qct 61
2 1 Sep 61 9 30 Oct 61
3 8 Sep 61 1 6 Nov 61
4 15 Sep 61 8 13 Nov 61
5 22 Sep 61 3 19 Nov 61
6 29 Sep 61 12 27 Nov 61
7 6 Oet 61 11 5 Dec 61
8 13 Oat 61 6 18 Dec 61
9 20 Oct 61 2 22 Dec 61
10 27 Oct 61 7 25 Dee 61
11 3 Nov 61 5 5 Jan 62
12 10 Nov 61 4 6 Jan 62

The above actual completion dates coincide with scheduled completion
dates revised to_ include time extemsions. Final inspections on or
before those dates revealed eack site substantially complete. No
liquidated damages were assessed. Support facilities contracts were

awarded and completed within the period of custody by the basic prime

contractor.



CONSTRUCTION FEATURES AND OPERATIONS:

MASS EXCAVATION: Mass excavation from ground to reference ele-

vation 960 feet first commenced at site number 1 on 2 July 1960, upen
completion of the clearing and grubbing operations. This particular
phase of work was subcontracted by the prime contractor to Anderson
Brothers, an earth moving corporation located in Albuquerque, New
Mexico. This portion of the work progressed rapidly after two ten
hour shifts were established on 12 July 1960, Some sites were ex-
cavated to reference elevation 960 feet in the short time of five

days using three twenty yard Tournapulls, two D=8 bulldozers with rip-
pers, one D-6 angle ditcher, a motor grader for drassing sl&pes and a
service truck for serving field equipment. The amount of mass ex~
cevation at the various sites was approximately forty-eight to fifty
thousand cubic yards, excavated, hauled and stock piled on individual
site easement areas. On complexrnumbers 1, 2, 6, 7 and 8, drilling
and blasting was necessary during the mass excavation operations and
progress was considerably less on these sites. Caliche rock from one
foot to three feet in thickness was encountered at sites 11 ard 12.
The site contractor was able to break up the rock utilizing heavy rip-
pers on the D-8 caterpillar tractors and complete the mass excavation
at these sites without resorting to drilling and blasting. Mass ex-

cavation was completed at the final site, Site No. 6, 12 October 1960,

SHAYTING: Shafting for silos for site numbers 1 and 2 commenced
on 25 July 1360 and on 30 July 1960 for site number 10, This operation
was coapleted on 22 November 1960 at site complex number & which was

the wettest site complex of the twelve. Water was encountered during
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excavation at four of the twelve silos. The average time for shafting
of the dry holes from reference elevation 960 feet to 820 feet was
fifty-five days. This averaged 2,5 feet per day. The wet hole, com=
plex number 4, was shafted in fifty-five calendar days, being shafted
as rapidly as possible under very adverse conditions. Most of the
material encountered was saturated sand, silt, and clay, all of which
produced various smounts of water., Silo number 4 encountered anhydrite
strata requiring drilling and blasting for the last ten feet of exca=
vation. Extra silo ring beams and vertical supports were required,

The vertical supports consisted of angle irons welded between ring
beams to obtain a cage effect for mutual support against slopping pres-
sure behind the lagging.

The wet hole at silo complex number 5 was shafted in eighty-
onc days, the longest time utilized in any shafting operation., A4n at-
tempt to intercept the 150 to 200 gallons per minute was unsuccessful
and shafting below reference elevation 930 feet was conducted in a
vertical rain of water. Slowness of shafting was directly attributal
to the unstable nature of the material and to the necessity of re-
ducing blasting to a minimum amount for any one blasting operation,
Discomfort of the miners working constantly in the falling water also
contributed to the slow rate of progress, As in the instance of site
number 4, extra silo wall support ring beams and angle iron vertical
stiffeners were provided., Although the contractor started operations
behind schedule he was able to increase progress and actually completed

silo shafting some ten days ahead of schedule.

WATER CONTROL: At site complex number 1, a seep of water was en=-
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countered at a depth of nineteen feet with increasing amounts as the
mass excavation progressed. Pumping was necessary from the mass ex-
cavation area and started on 25 July 1960. Shafting of the silo com-
menced on 29 September 1960 and increasing increments of water were
encountered with additional depth for about fifty to sixty feet. Weep
pipes were installed at numerous places through ringbeam lagging, and
a system of sheet metal troughs was devised to intercept infiltrating
water and decrease the amount falling on operations below. Pumping
was continued from bottom of excavation as it progressed and from the
air shaft excavation adjacent to the silo throughout silo shaft exca-
vation and shaft wall concrete placement and was not discontinued
until backfill operations started on 27 February 1961. Grouting was
necessary, particularly in the area around the fill and vent shaft.
Portlend cement and pozzolan were used.

At site complex number 2, water was encountered at silo
shaft excavation depth of 126 feet reference elevation 834 on
27 August 1960. Pumping started and the inflow increased with ad-
ditional depth reaching a maximum of 270 gpm. It was necessary to
change the type of foundation to an alternate type because of the
water inflow and unstable conditione encountered at the bottom of
shaft excavation. The contractor elected to provide a second sump
for dewatering purposes in addition to the sump required by the con-
tract drawings. Consequently, the shaft was excavated below the
originally required level to provide space for filter masterisl and
the 5'6" thick base. A 6" electric driven turbine pump was installed
in the tempegp;y sump and effectively removed the water during silo
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floor and wall concrete placement, After the silo walls were com=
pleted, grouting was performed in the lower area of the silo through
grout pipes installed prior to concrete placement,

Core logs indicated that water would be found in excavation
for site complex number 4 at about sixty feet below original ground
surface. The contractor'teat-pumped a test well located about 200
from the silo and found that as much as 150 gpm could be pumped from
the 105' deep 6" test well with a twelve foot drawdown. Stang Cor=
poration (Engineering Dewatering Specialists) was called in 29 July
1960 to make a study of the underground water, soil conditions and
to recommend dewatering treatment. A 16" dia, test well was drilled
about 150 feet from the 6" test well to a depth of 195 feet, cased and
perforated and a core hole was drilled 100 feet from the original 6"
test well in line with 16" well and center of the silo. Stang Cor-
poration repregsentative and the contractor installed pumps, pumped
for several days making numerous measurements on drawdown and volume
of water pumped.

Stang Corporation's report stated that as much as 400 to
500 gpm inflow could be expected in the silo excavation and that a
peripheral treatment was recommended.

Halliburton Company (an oil well grouting specialist firm)
was called in on 22 August 1960, and drilled holes and installed 2"
grout pipes at five foot centers just inside the conecrete rinz beam
collar support to a depth of sixty-one feet, These 2" diemeter grout
pipes were grouted in place with standa;d Portland cement with two per

cent caleitm 8hiloride, Over 900 sacks of cement were used for an

t
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average of about fifteen sacks for each of the sixty-one grout pipes

installed.

Chemical grouting started on 1 September 1960, using formalin
and urea to form a synthetic resin belonging to the group of amino-
aldehyde resins. The chemical was pumped at a rate of 1 to 2 gpm
under pressures of 80 to 100 psi through perforations in the 2" grout
pipe. Approximately eighty gallons of solution were pumped through
each two feet increment of perforated pipe. The perforations in the
pipe were made utilizing a shaped charge made by Jet Research Center
and lowered into the pipe by a small cable and then detonated. A few
areas took the grout so fast that pressures could not be built up and
consequently some Howcogel (grained bentonite) was mixed with the
chemical grout, All water for chemical grouting operations was hauled
in from Artesia due to the fact that water available on the site was

so salty that it affected the chemical reactions.

After placing some 17,000 gallons of this type of chemical
grout, a rotary drill rig was brought in and cores were taken in the
grouted area., Very little of the grout was found and as a result,
operations with the resin chemical were discontinued on 17 September
1960. On 24 September, a shipment of PWG was received and some
7,100 gallons of this plastic type chemical grout were pumped in the
ground by 28 September 1960, The grout used was polymerized water
gel with additives that allowed control of time of set to as quickly
as five minutes., Additional core boring was performed and very little

of the PWG was found in the cores. Halliburton Company moved out

30 September 1960,
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The contractor then drilled ten wells, eighty foot deep a-
round the perimeter of the silo in the mass excavation area. These
were 20" diameter gravel packed wells with 3" pump inside perforated
casing, The first well was completed and pump installed on 6 October
1960, Drilling of the dewatering wells and shaft excavation was per-
formed concurrently until shaft excavation reached sbout fifty foot
depth at which time the inflow into the shaft increased congiderably,
and pumping had to be accomplished from the silo shaft excavation
bottom. The water inflow was sixty gpm at a fifty-five foot depth and
increased proportionately with additional depth to a 350 gpm inflow
on 16 November 1960 at a depth of 130 feet at which time the ten de-
watering wells stopped producing water. Shaft excavation was com-
pleted on 26 November 1960 and a 5'6" slab was placed 17 December 1960
Pumping was continued until éfter the fourth wall 1ift of concrete

wae placed.

Any evaluation of the effectiveness of the chemical grout=
ing is pure speculation as it is not known what the conditions would
have been without the grouting, However, it is the general consensus
of cpinion among the engineers working with the water problem at site
number 4 that the chemical grouting was ineffective due to the fact
that the movement or flow of the underground water was fast enough to
dilute and wash the grout away before it could set.

At complex number 5, mass excavation was started on
13 August 1960 and water was encountered before reaching the bottom
on 18 August. A collection trench was dug around the perimeter of

the mass excavation area from eight to fourteen feet deep, draining
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to a sump on the northwest side and was backfilled with gravel. 4n
electric turbine pump was then installed in the sump., Silo shafting
started on 26 August 1960 with dewatering being accomplished by means
of electric and air sump pumps operating from the bottom of the shaft
excavation. Water inflow increased with depth from about 20 gpm at
twenty foot depth to a maximum of 200 gpm at 60 to 100 foot depth,
Serious sloughing of material behind the ring beams and lagging occur-
red, making it necessary to suspend shaft excavation on several oce
casions. Lean concrete and grout was placed in the voids behind the
lagging and additional ring beams and vertical stiffeners were in-
stalled. Rock (anhydrite) was encountered at the sixty foot level in
the shaft and drilling and blasting were necessary for the balance of
the shaft excavation. Layers of clay sandwiched between layers of
rock made dewatering and excavation difficult., At the time the shaft
was at the sixty-five foot depth, two dewatering wells were drilled
from the bottom of the‘mass excavation area, one on the north side
and one on the south, Pumps were installed but insufficient water
entered the wells to make any appreciable change in the volume of water
entering the silo excavation., The water did not travel in any par-
ticular strata, but seeped through the clay and made sloughing a real
problem, Shafting was completed on 17 November 1960 and metal plates
were welded to the ring beams from elevation 887 to 903 and grout
pipes were installed at frequent intervals, Grouting started on

7 February 1961 after the silo concrete walls were placed and con-

tinued intermittently until 14 April 1960, effectively sealing off all

but a few minor seeps.
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CONCRETE OPERATIONS: Concrete placement started on 25 September

1960, about five days behind schedule and proceeded slowly at a rate
considerably less than the scheduled rate, This was due in part to
the rate of delivery and in part to the inability of the contractor

to get forms ready for succeeding pours.

Conventional type forming was selected because of the Type V
(Sulphate resistant) cement specified for use., Time of set for this
type cement was known to be much longer than Type I standard Portland
cement, Tb#ts were made on the time of set of the Type V cement at
the Corps of Engineers Southwest Division Laboratory, and initial set
was found to be approximately seven hours at 50°F,

The contractor started silo wall conerete placement with
three sets of forms thirty foot in heighth for the portion below
reference elevation 962, and two sets of forms for use from reference
elevation 962 to 991, Early in November 1960, the Area Enginee:
directed the contractor to construct a fourth set of lower wall forms,

The eontractor complied and also conmstructed a third set of upper

wall forms,

Reinforcing steel forming and placement was subcontracted
to Cobusco=-Salyer, a joint venture consisting of Colorado Builders |
Supply Company and Ira Salyer of California. All bending and forming
was performed on several gites and hauled to others., About 12,000
tons of reinforcing steel was placed in the twelve gilos and launch
control centers in sizes from number two through number eighteen bars.
The reinforeing steel ironworkers worked two ten hour shifts per day

throughout most of the construction period and were able, in most
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instances, to keep abead of fcrming and placement by use of several
ingenious jigs and slings that allowsd placement of a score or more
bars with a single crane operation. Tke number elghteen bars in the
silo cap and doors were required to be buth-welded by either the
exothermic or shielded arc methods. The contractor elected to make
the welds manually, using a low hydrogen rod by the shielded arc weld-
ing process with certified welders. After the joints were butt-welded,
radiographic films were made of ten per cent of the welds by Western
Industrial X-Ray Corporation of Lubbock and Houston, Texas, using an
iridium lsotape. A few questicnable welds were found, cut out, re-
welded and additional radiographs teken.

All concrete was furnished by the F. M., Reeves Company of
Roswell. The aggregates were produced from Reeves pit southwest of
Roswell, except that about twenty-five rer cent cof sand from the Acme
Pit, twenty miles northeast of Roswell was blended with sand from the
Reeves pit to improve gradation. Origirally, the concrete was dry-
batched into two batch truck-trailers; hauling two six yard batches
to five transfer hoppers located near the midpoints of two and three
site complex groupings. At the hoppers the dry-batched concrete and
water hauled from Roswell was transferred to truck mixers for mixing

and transporting to the vericus sites. During cool weather it wss

possible to supplement the twelve batch trucks with truck mixers haul-
ing direct from the batch plant to the sites. In cold weatker the
mixing waﬁer was heated by steam a% the basch Plant supplemented by
additional heating from liquid pesroleum gas burners in the water

tanks of the dfy batch trucks. During the Lot summer westher of 1961,
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all concrete was hauled by the dry batch trucks to the transfer hop-
pers, at which point ice was added in lieu of mixing water in amounts
up to 300 pounds per six yard batch. In addition, the major portion
of concrete placement was scheduled for night placement in order to
take advantage of the lower night time temperatures.

Winter concrete protection met minimum requirements through
the use of tarpaulins and various types of heating devices. No frozen
concrete was experienced, and all placing temperatures were 50°F or
higher,

Concrete quality control was very good. Adequate tests were
made on aggregates and compression tests on the finished product. One
set of compression test cylinders was made from each approximate
eighty cubic yards of concrete placed.‘ Engineer control personnel
were continuously present on a twenty-four hour basis at the (1)
batch plant, (2) the transfer hopper points, (3) the work site for
receiving, running slumps and making cylinders and (4) for proper
placement and vibration. Further, in consideration of the hour ex-
perience factor of Corps of Engineers field personnel, during two of
the three daily shifts, the Construction Branch assigned two coordinztors
to the concrete operation, one to swing shift and one to the graveyard
shift. In this manner, the Roswell area deviated from normal practice
of assigning coordinators to groupings of complex sites and assigned
coordinators to specific construction operations over the entire twelve
sites to provide a high degree of continuity of control.

Compression cylinders made on the sites were hauled to the

contractor’s fog curing room located at his Roswell shop and yards
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area, and then transferred to the Corps of Engineers field testing
laboratory, located on Walker Air Force Base as the break dates fell
due. Average cylinder breaks on Class AA concrete were approximately
500 psi above the 3750 psi required and on Class AAA concrete were
well above the 5000 psi requirement,

Moat milestones for silo wall concrete placement were met
except that the last four silos slipped four to seven days because of
unusually severe storms in December. All milestones for silo cap and
door concrete placement were reached ahead of schedule. Concrete
placement rates for LCC and silo concrete (except caps) were less than
forty cubic yards per hour on a twenty-four hour basis, although the
forty yard per hour rate was exceeded for short periods of time. The
slow rate was caused by the inability of the supplier to transport
concrete from the central batch plant to the various sites. Truck
breakdowns, tire trouble, slick highways, delayed deliveries of
cement (also truck transported) all added up to a slow rate of place-
ment. On the silo cap pours, it was determined that a minimm rate
of fifty cubic yards per hour would be necessary because of 2 modified
Type V cement with faster time of set proposed for use and because of
higher summertime temperatures, The supplier was able to place his
equipment in such condition that the fifty yafd per hour rate was exe
ceeded at all sites and no cold joints were experienced,

The finished concrete product at all sites ig considered

excellent and well above average in appearance, soundness and struc-

tural stability.

CRIB STEEL: An interesting phase of construction was the erec=
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tion of the steel structure inside the comcrete silo kmowm as erib
steel. After the completion of the concrete walls of the silo, the
necessary progressive task was the erection of the crib steel. This

' pperation consisted of erecting the equivalent of an eighteen story
fifty foot by fifty foot building, built of high strength structural
steel, inside of the silo. Approximately 500 tons of steel went into
each silo, enough to build a first class railroad for a length of two
and one half miles. The eighteen story steel frame structure is an
eight sided structure with a 22.5-foot vertical opening near the east
gide of the silo which was to later become the Missile Inclosure,

The steel structure thus built around the Missile Inclosure contains
eight floor levels, Level eight, the lowest, 1s at elevation 840,
fourteen feet above the silo floor. Level one, the highest, is at
elevation 979'-6", approximately eleven feet below the silo cap., At
each floor, steel grating and checkered plate was placed and utilized
as a base to set the numerous Propellant Loading System, hea:ing; air
conditioning, ventilation and electrical equipment., The erection of
crib steel commenced from the bottom of the silo on temporary column
'extenﬁions resting on concrete pads, There are eight exterior columns
and two interior. The crib structure is hung from four compression
spring type shock hangers with suspensions points at Level 5. A
peripheral truss between Levels 5 and 4 transfers loads to the suspene
sion points. The two interior columns are supported by trusses between
Levels 4 and 3. Columns are in tension below trusses and compression
above, At the lower portion of the Missile Inclosure are two frames

composed of box girders and box hangers which are located oneeach at
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the north and south sides of the inclosure. The box hangers serve
to hold the Missile in true position while in the silo and are cor-

related with lock brackets placed at the silo cap to hold the top of

the Missile in aligmment with the bottom of the Missile., The box
hangers have Korfund springs at the top and bottom pre-compressed to
70,000 pounds. The purpose of these springs is to give the Missile a
vertical flexible movement, All structural members were designed with
high strength bolted connections and conformed to the AISC specifi-
cations for structural steel joints utilizing ASTM A=-325 bolts.
Fabrication of the steel was performed by Mosher Steel Company of
Dallas, Texas. After the erib steel had been erected from the silo
floor through level three, suspension assembly systams consisting of
high strength steel rods and pre-tension springs were installed,

These assembHeswere known as the shock hangers. Shock hangers con-
sisted of hanger rods and a series of compression springs which were
shipped in an un-compressed state., The springs were compressed at the
site, utilizing & hydraulic jack, to approximately seventeen inches
less length than in the shipping state, Stanchions were then placed
at the assembly base to hold the springs in a compressed state until
such time as they were aupporfing the entire silo crib load. The as-
semblies were then attached by their upper ends to steel plates pree
viously embedded in the silo concrete wall and to the crib structure
at their lower ends., At this point in time the crib steel had been

erected through the third level.

At this time it was necessary to vertically jack the ecrib

steel approximately two inches to allow eight inch threaded nuts to be
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fastened to the base of the shock hanger assembly rods. This was ac-
complished through the use of eight hydraulic jacks placed under the
eight exterior columns, During this operation the contractor had to
be exceptionally careful in order to meet ecritical design criteria
of the final position of the crib structure, The crib steel structure
at the fifth level, elevation 915 feet 10.5 inches, had to be placed
within a quarter inch vertical of reference elevation and 1/16 inch
of a true north, south, east and west position. The shock hanger
asgsemblies were positioned to within a quarter inch plumbness, top to
bottom, When this task was accomplished the hydraulic jacks and jack
pads were removed from the base of the eight exterior columns and

the crib structure was left suspended on the shock hanger assemblies
fastened to the concrete silo walls., With the crib structure sug-
pended from four sides to the silo walls, a gentle but measurable
swaying motion was in effect at all time. This lateral and vertical
sway which is comparable to the gentle rocking of the baby etib, led
to the naming of the crib structure. This motion, combined with the
position hanger Korfund spring motion, will enable the Missile to re=-
main in a slightly flexible position through its tenure inside the
silo. At the suspension of the crib structure the erection of the
crib through level one was completed.

LAUNCH CONTROL CENTER: The Launch Control Center, better known

as the LCC, is a two story eylindrical structure of reinforced concrete
set six feet below ground level, wherein operating personnel for the

Atlas Launch Complex will be housed. The first or top level has

kitchen, first aid, toilet and living accommodations as modern and
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complete as the average new home. The second level houses the remote

control and communications equipment, and is the nerve center of the

Launch Complex. The bulk of the contrcl and communications equipment

will be installed by others (not under CE contract) during the seccnd

phase of construction.

A reinforced concrete stalrway and entry tunnel leeds from
grade'level down two flights of stairs, through a pair of electri-
cally locked entrapment doors, past a surveillance TV camera and into
& vestibule adjoining the LCC. Stairwell affords the sole means for
personnel entrance to the LCC and Launching Silo. The LCC in turn
1s connected to the Launching Silo by an eight-foot diameter steel
tunnel, thirty-five foot below grade;, lesding from the LCC stairwell
to the silo vestibule. Two pairs of heavy steel blast docrs located
in the entry tunnel and silo vestibule seal off the LCC from ground
level and the Launching Silo.

The LCC as stated before is a c¢ylindrical structure, 44'-6"
in diameter and 33'-6" high outside, having walls 2'-3" thkick, a
3'-6" base slab and a 3'-0" roof slsb, all of reinforced concrete a-
mounting to 875 c.y. A center column 4'-0" in diameter with a 12'-0"
diameter cone basgse and capital extending from the base slab to roof
slab i3 the lone interior support member for the roof slab.

Concrete was placed in three 1ifts, base, walls, and roof
slab, with the stairwell placed monolithically with the LCC. The en-
trance stalrway and vestibule were treated ss separate structures and
concrete placed accordingly. Nirety-six tons of sieel were placed in

the conerete as reinforcing, varying in size from # 4 to # 10 bars and
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in certein locations constituted such a dense maze that it was =11

but impossible to plece concrete.

Within this concrete shell, & structural steel frame or
"erib" was erected as the framing structure for the two levels end
the verious rooms., The entire crib is suspended from the concrete
roof sleb by four alr cylinder spring supports and 1s free to move
independently of the concrete shell, providing protection for per-
sonnel and equipment from external shock waves. Four floor leveling
devices sense the level of the crib in respect to the conecrete base
sleb and supply or bleed off compressed alr to their respective alr
cylinders es necessary to meintein the cridb level and at the proper
height regardless of the load distribution within the L.C.C. Czib
members range in size from light angles and chennels up to 21" wide
flanged beems 30'-6" long.

It would eppear that since the crib is suspended from the
concrete roof slab that steel erection would precede roof concrete
Placement. Yet, because of the monolithic placement requirements
resulting in restricted eccess for hoisting heavy and bulky materials
into the L.C.C. (down the Launching Silo end through the connecting
tunnel, for pieces longer then 10'-0" eould not negotiate the cormers
or nerrow doorweys in the entry steirway and vestibule passage) it
becare necessary to erect the crib before plecing the roof sleb. How-
ever, the crib being designed for suspension at the upper level, it
could not be used as the sole support of the roof forms, The lighter
members designed for tension only would, in compression, be subject

to over-stressing. The contractor did erect steel on one site after
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placing the roof sleb, but found the experiment costly end time con-
suming. Thereafter crlb erection preceded concrete placement, The.
crib was solidly blocked up from the base sleb, shored between levels

with 4" x 4" studs epproximetely 3'-4" on centers set on the main
floor members, and the top level decked over with 3" - 18" planking.
Steel forming scaffolds were then set on the planking to support the
roof forms. The planking was field cut so as to distribute the load
to the shored freaming members. Prior to shoring, crib erection in-
eluding steel decking was ccupleted.

Construction through completion of conereting wes accomplished
in the open excavation area simulteneously with silo concreting end
erib steel erection. Subsequent to concreting, work by the verious
crafts within the L.C.C. was completod during backfill operations of

the open excavation.

The contractqr did not prosecute work on the L.C.C. 28 a
separate entity. Instead, he elected to work the L.C.C. simultsnecusly
with each phase of construction in the Leunching Silo. Thus, while
completion of the L.C.C.'s was delayed in & sense, walting for the
lerger silo structure to catch up before entering enother phase of
construction, it proved advantageous in that the L.C.C. provided the
meens to correct organizationsl inefficlencles and to shake out crews.
Certainly then the L.C.C.'s absorbed much of the "learning curve" in-
herent to large comstruction, particulaerly where so much of the work
is consolidated within e single nerrow structure end yet so widely

dlspersed over a large geographical ares.
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MECHAN ICAL WORK:

1. Utility and Domestic Water: The utility water system

is installed with a hydropneumatic pressure booster system which is

focated in the silo. The system consists of one turbine type utility

water pump and one certrifugal fog spray pump, a hydro-pneumatic

tank, with all necessary valves, fittings, and controls attached there-

to. The domestic water is used for human consumption and is so piped

to all facilities used by the occupants. Utility water is classified

as water used for fire protection equipment and make up water for the

other systems.

2. Hydro-Pneumatic Tank: This tank is the center of all

water systems with the exclusion of hot and chilled water used for

air conditioning systems. This tank supplies the pressure and the

make up for the water systems.

3. Sump Water Disposal System: This system is so con=-

structed as to dispose of all water used for human consumption. The

water is disposed of by the use of two pumps and is so piped into a
drainage field outside of the silo. Other waste water is disposed
of by another set of pumps which pipe the water to grade and so to

drainage ditches.

L. Condenser Water Supply and Return System: The purpose

of this system is to remove heat from the diesel generator and the

water chillers. This water is in turn piped to a cooling tower at

grade for cooling and then returned to diesel generators and chillers

for the removal of heat,
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5. Chilled end Hot Water Systems: These are two separate

systems which work in comjmaztlion in the heating and eir conditicn-
ing systems. Two refrigeration plants keep the chilled water at its
proper tempermture. The hot weater system gets its source of heat

from the exhaust of the diesel gencrator and 1s so controled to keep
the water temperature at desired condftions.
6. Heating, Ventilating and Air Conditioning Systems: Both

of these systems are complex in neture end gigantic in size. The pur-
pose of both systems 1s to keep a constant temperature &s required
by the various locations within the complex itself, Outside air is
taken in and purified by & dust collector before it is availeble for
use in the silo. A combination of fams, supply end exhaust the air
at the complex s0 as to meaintaln encugh fresh air for consumption,

Te Compressed Alr System: This system supplies sir pressure

to the alr cylinder supports, blast closures end the hydro-poneumatic
tenk, The Alr cylinder spring supports suspend the floor &t the Launch
Control Center in four colums of alr within the cylinders so as to
have a flosting floor. The blast closures when closed will isoleate

the complex from the outside atmosphere.

8. General: All the systems are fully sutomatic, The many
sutomatic controls that opemte these systems are so wired as to re-
flect eny melfunction in the systems on an indicating lights cabinet.
The supply of water for the systems is obteined from four under-
ground storage tanks. All piping is rigldly supported to the float-
ing crib steel and 1s identified as to the type of liquid being car-
ried by it.
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ELECTRICAT, WORK:
1. Site Work: The electricel features at grade include
gate controls, communicaetions, remote power receptacles for support
equirment, personnel sudio end visusl warning elarms, lighting of
work areas end & cooling tower which sutomaticelly cools condenser
water from najor units located in the gilo.

Rough~in work heas been sccomplished to provide meens for Pfuture
comrercial power, heat and shock sensing devices snd commmnication
menholes for intersite commmnicetdeons system,

2. Security Comtrol: The entry tunnel is equipped with
en entrepment area for securlty control, Entry to the entrspment eres
is remotely controlled from the L.C.". A pusttmtton, when operated,
warns the operator in the L.C.C. the% entry into the entrepment erea
is desired, The first entrspment asrea door leteh is released by the

L.C.C. operator for entry. When inside the entrspment area, & tele-
vision cemera, which is connected to s monitor set in the L.C.C. Pro-
vides the meens for proper recognition of the perty desiring entry.
Communicetion with theperty end the L.C.C. operator is maintained
through & speeker-mike set installed in the proximity of the entrap-
ment srea. The second entrsmment ares door lateh is also remotely
controlled from the L.C.C. by the operator. Once past the entrepment
erea, eccess to the L.C.C. end silo is gained through a series of
blast doors., All doors encountered are equipped with limit switches
to alarm the L.C.C. personnel of activity taking place end locetion.
Each door limit switch 1s identified at the monitor station, Facility

Remote Control Panel,
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§. Stairwell: The stairwell is equi_'pped with en electrically
controlled pneumaticelly opereted blast closure, The blast closure
operates under blast conditions and seals off the flow of alr to and
from the stelrwell. Emergency light units provide limited lighting
during a power failure, Commmmicetion meens, public address and tele-
phone, are provided st various locstions.

4, Leunch Control Center - First Level: The first, upper,
level of the L.C.C. includes two blast closures which ere electricelly
controlled end pneumstically operated. The mechanical room and kitchen
are equipped with surge penels to protect the direct burial cebles
from surges due to lightning and/or overloed conditions. The panels
ere equipped with lightning arrestors. This level is also equipped
with telephone outlets, public eddress system outlets, fire alarm detector,
eudible and visual slarms. The four alre-spring cylinder supports for
the L.C.Cs crib axe e_quipped with solenoid velves which cesuse the
cylinders to raise end lower the crib. The solenoid valves are ener-
glzed by the operation of the floor leveling devices installed in
four respective locations at the second level of the L.C.C. The floor
leveling devices are mechanicaelly controlled which in turn operate
limit switches. Electricel power is provided for the reange, refrigerator,

water cooler, gerbege grinder, hot water heater and lighting.
S5« Lamch Control Center, Second Level: The L.C.C. second,

lower, level includes the msain power panel, lighting distribution trens-
former and various lighting and communications distribution penels.

There is e diesel general regote control psnel to start, stop, parallel
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and transfer load at the diesel generators in the silo fifth and sixth
levels respectively. The Facility Remote Control Panel] located in the
Launch Control room contains audible and visual alarms for critical
circuits. The indicator panel visually indicates equipment norma]
operating conditions. |n the event a failure occurs, the visual and
audible alarms operate simultaneously. This is to provide immediate
action to clear systems of faults or break down. The fire alarm system
power supply and annunciators located by the Facility Remote Contral
Panel provides immediate audible and visual fire alarms from desig-

nated zones throughout the Launch Control Center and Silo.

Gy Utility Tunnel: The utility tunnel, which provides access

from the L.C.C. to the silo includes various cable trays which carry
the control, power and signal cables. Provisions have been made for
communications, public address System and emergency lighting at the

utility tunnel.

7. Launching Silo: The Launching Silo is equipped with two

500 kilowatt diese] generators, one of which is normally in operation.
Power is supplied to hundreds of relays, solenoid valves, limit switches
and motors through miles of wiring and cables, Dry-type transformers
were installed for al] lighting and convenience receptacles. |[nter-
connecting wiring and cabling was accomplished through numerous con-
duits, cable trays and wire-ways.

Various panels, cabinets and boxes have been provided

to house relays, breakers, motor starters, termina) blocks, fuses,

future telephone and Public address system and motor disconnect switches,
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In the missile enclosed ares the receptacles, lighting, public eddress
end telephone cutlets end conduits ere explosion-proof types. This
is an explosion-proof erea and rigid requirements are get forth to
confine en electrical explosion within the explosion-proof fixtures,

An electricelly opersted rersonnel elevator was installed
to provide immediete access to desired floor levels.

8. Orounding: Bundreds of bare stranded copper leads were
installed throughout the Site, Launch Control Genter and the Launching
Silo, This was to reduce the noise, stray end static electrical cure
rent flow which otherwise would interfere with the missile critical
operational electronic equirment,

9. Tests: All electrically operated equirment was sube
Jected to tests to insure that desirsble results were nmet,

PROFELIANT IOADING SYSTEM: The propellent losding system, or
PLS, consists of facilities to store and trensfer liquid propellent
fuels with auxiliery fluids and geses from supply sources to the missile,
Propellants used ere liquid oxygen end RP=1 fuel. Auxiliery systems
contain liquid nitrogen, gaseous nitrogen, gaseocus oxXygen, and gasecusg

helium,
Liquid oxygen is mainteined at -297°F and 1iquid ndtrogen

at =320°F, Piping systems for those liquids ere heavily insulated

and storege vessels are, in effect, gient thermos bottles, having

imer and outer shells separated by & vacuumed anmulay 8pace,
Gaseous oxygen, nitrogen end heliwm are confined in their

systems under high pressure,

230



Storege vessels were febricated and installed as a part of
the prime countrect. All piping and equipment were febricated end
installed by Paul Hardeman, Inc, under a separate contract administered
by the Ft. Worth District. The installation portion of Herdeman's
contract was assigned to the prime contractor with the status of =a
subcortrectors Plping was febricsated as spools and equipment assembled
on six prefebricated aklds as follows:

Skid 8ilo Loceation
Iiquid Oxygen Control Prefsd Level T
Liquid Oxygen Fill Prefeb Level 7
Liquid Nitrogen Prefsb Level T
Pressurization Prefsb Level 7
Instrument Air Prefsb Level 7
Fuel Losding Prefab Level 8

During the first few months of silo construction, plens were
being mede to meet the new challenge of installing and testing a come
plex Fropellant Loeding System, in which the Welker Aren Office hed
elmost no one trained and very few with past experience, The megnitude
of importence could be measured by the strict and almost unbelieveble
cleanliness criteria. Bpecifications‘ stated that the Contractor must
instell end maintein a system with no particulate matter in exceass
of 150 microns in size. There were other criteria, of course, but
the greatest problem remained with developing techniques to minimize
airborne end men-msde particulate contsmination during system instal-
dation. This phase was considered by msny as the determining factor,
whether or not the using sgency could sebisfactorily lsunch or bave

3
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to abort a missile. It was imperative that a program be instituted
to familiarize all of Engineering personnel concerning the intricacies
of PLS.

In the Fall of 1960, a Propellant Loading Service Systems
Orientation Course was conducted in Denver, Colorado by United Test-
ing Laboratories' personnel, under the auspices of CEBMCO. |t was
realized that this course would be instrumental in establishing a basic
and common understanding of Propellant Loading Service Systems and
to standardize installation and acceptance testing procedures. During
the latter part of the year, more than fifty of the Walker Area Engineers,
including the Chief of Military Construction Branch and his staff,
attended this course.

The 15th day of March 1961, PLS installations commenced in
the Walker Area. At the inception of the PLS installation stage, an
indoctrination course was set up at the Area level for all Engineering
personnel who had not attended the course in Denver. A serious attempt
was made to duplicate the Denver material in order to give one and
all a common background. In addition, intensified training was given
in the techniques involved in connecting spools to maintain the high-
est degree of cleanliness possible, (leanliness of the Area, perscnnel,

tools, and using of the proper inspection aids, such as blacklight,

white light, and Wipe Test, were stressed.

To attain the highest degree of confidence possible with the
using agencies, Air Force and General Dynamics/Astronautics, a compact
Propellant Loading Systemé indoctrination Course was offered to them.
It was the belief that in this way the agencies involved would benefit
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from the seme information end also would be useful as & sounding boerd

for differences of opinion. During the months of Mey and June, approxi-
mately eighty GD/A end Air Force personnel ettended lectures designed
to acqualnt the customer with the Area Office's dedicated interest

of giving them a system that would be functionally sound.

During the installation of PLS at the up-stream sites, the
PLS section, consisting of a staff of approximately six engineers,
devoted themselves to constantly roving the sites in a attempt to
standardize our procedures and techniques. Wherever possible, spools
were connected together top-side within the confines of a more than
-adequate spool meke-up enclosure. The wall interlors were covered
with polyethylene, a vacuum inteke was located in the enclosure, strict
uniform requirements were mainteined, all lines being connected were
under constant, adequate, gaseous nitrogen purge, & window was placed
in each enclosure for observation of spool hook-ups by staff members,
to agaln insure our strict techniques were being followed.,

From their arrivel, all prefabs and vessels were daily moni-
tored to insure adequate, positive pressure wes meinteined at ell times.
Perlodic spot checks were taken to estsblish correct dewpoint main-
tenance.

To further essist its staff, Corps of Engineers transferred
personnel from up-streem bases, giving the Area invaluable knowledge
and experience to further develop its PLS cepability. During this
time, preperations were being made to esteblish & progrem of standardiza-
tion for ecceptesmce testing. Specifications were reviewed meticulously

for these requirements, sample testing forms were developed, and agedin,
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& course in acceptence testing was begun. Night after night each
system was reviewed to a selecy group of test engineers, so that one
end all would understand mot only the systems individually, but as
they relate to one another. The slogan "Be one step shesd of the
Contractor” wes instituted and was the ultimate goal of all.

Approximately the first of August, PLS testing cormenced
with the lead site, Site 10, It was realized that all decisions made
at this time would pattern effectiveness of down-streem sites., Con-
tinuous surveillance by the PLS section was meintained., It was at
this site that Modification #94, which concerned the blowing down of
the gaseous nitrogen end gaseous oxygen A. 0. Smith vessels, conmenced.
Techniques developed at this lead site saved many men-hours in eccome
‘plishing this modification down-stream. The gaseous nitrogen bottle
in particuler was most troublescme. Approximately one hundred blow-
downs were required before cobtaining en acceptable blowdown pad. During
PLS acceptence testing at this site, refinements of the test jos ol
cedures were made, accounting for sizesble savings in time and money.
During this pericd, a PLS bulletin wes developed and distributed to
all sites. Each problem as 1t arose was studied, and finsl resolution
was dissiminasted to all. A policy was established to insure that the
down-gtream sites would be in & position to teke full advantege of
the experlence gained at the lead site.

Approximetely one million gallons of liquid nitrogen was
used in checkout and testing of the PLS system. The majority of
this liquid was converted to high pressure gas for pressurization

and blowdown of the systems. Liquid nitrogen was also used Ffor cold
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Flow tests om the liquid systews in place of the more hazardous
liquid oxygen. In eddition, 500,000 stendard cubic feet of helium
end 10,000 gallons of RP-1 were used.

LAYOUTS AND SURVEYS: The Atlas "F" Launching Silos end their

contents were constructed under unusuelly close tolerance require-
ments., In fact, it is bellieved that many of the requirements were
éomething new in the heavy construction industry. To accomplish the
degree of accuracy required by the contract documents it was necesssary

to establish special survey controls and procedures.
The launching silo design and construction was messured end

located from three sxis lines. Two horizontal axes, 90° spart, were
centered on a verticel exis which cdnstitut.ed the rotational center
line of the truly cylindricel shape of the silo concrete structure.
The X-X axis was oriented parasllel to & true East-West direction, the
Y-Y axis parallel to true North-South, and the Z~Z axis was plumb.
Vertically, the structure was controlled by measurements gbove specified
data surfaces. Each silo structure was referenced to an exact eleva=
tion sbove mean sea level datun. For uniformity of plans all silos
were detelled, vertically, to a reference datum 1000.00 feet below
the finished top surface of the concrete cap.

Because of the high degree of accuracy required to be esta~
blished in locating the silos horizontally and vertically, the United

States Coast and Geodetic Survey was called on to eateblish bese line
control merkers. Prior to issueance of plans and specifications the
Coast and Geodetic Survey established a bese line at each site with

brass cap monuments. It provided the exact length eand true beering
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of each base line which it terminated at each end with a bress cap
monument showing grid locetionrs and elevation sbove mean sea level.
At e later date, and before start of comstruction it provided similar
brass cap monuments on the IZ-¥ nrd Y-Y axes of each silo.

During excavation and concreting operations the Corps of
Engineers survey crevws, equipped with highly accurate instruments,
set braess cep markers on the X-X and Y-Y axes adjecent to or on the
structures as work progressed. They first set markers at ground sur-
face near the lip of the open cut excevation, then on the concrete
collar et beginning of shaft excavetion, later in the silo concrete
floor, end finally in the silo concretg wells.

For control of crib steel erection the survey crews in-
stelled four verticel wire cables on the X-X and Y-Y axes, one at each
silo well. The ironworkers were thus gble to locate the axes by
attaching horizontel string lines to the cables across the silo at
any floor elevetion. For verticel control during crib steel erection
the survey crews provided a rigidly attached high-grade calibrated
steel tape from top to bottom of the silo, located on the silo wall.

Meny construction feetures required highly eccurate setting
to unusually close tolerances. The contractor's surveyors located
the items flrst and were followed by the Corps of Engineers in a
cereful check. Principal of the items thus instelled, together with
tolerance setting requirements, were as follows:

l. 6&ilo well form penels - plus or minus 1 inch

tolerance heorizontelly from the Z-Z exis.
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2. GSpeclal steel wall form panel with collimator
plate insert-maximm 3/8inch from ¥Y-Y exis and plus or minus 1 inch
from the Z-~Z axis.

3. Imbedded items in silo wall concrete-varisble

tolerances.,

L. Site tube - 3/8 inch tolerance horizontelly and
£ inch vertically,

5+ Shoek henger well bracket concrete inserts, spproxi-

mately 10 feet wide by 12 feet high and 9000 pounds each - 1 inch
tolerance, all directions and elevations.

6. Crib steel - 1/8 inch tolerance at each floor level,

horizontelly end verticelly.

T Launch platform counterweights and drive base assem~
blies - 1/8 inch tolerance.

8. Silo cap door - 1/16 inch tolerances.

9. Propellent loading system flanged interface comnections -
1/16 inch tolerences.

A part of the final setting accuracy checks was participation
by Generel Dynamics/Astroneutics surveillence teams. Their interest
was in verifylng accuracles required for their leter instellation of
the missile and control systems,

PHOTOS: Photos of construction features and opereatlons are con-
tained in Appendix A,
DESIGN CHANGES: There were no mejor design chenges after con-

struction sterted, but there were a multitude of smell ones. An out-

stending example is in silo crib steel drewings., In the interest of
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interchangibility of parts and operating end maintenance persomnel
the Using Service established tke policy that plens and specifice~
tions for all six Atles "F" missile base projects must be identical.
Contract documents contained normal engineering drawings of the silo
crib steel structure, but the concept of uniformity was cerried fur-
ther to structural details. A provision in the specifications stated
that supplemental structursl steel detail drewings would be issued
after eward of contract. Normally, such detail drswings are pre-
pered for the contractor by its structural steel fabricator, end
their accuracy are thus a contractor responsibility. The supplemental
detall drewings, as later provided, were subsequently found to con-
tain many errors and deviations from the contract drewings. These
led to loss of time and extras work on the part of the contractor;
end, since he was not responsible for the accuracy of detail drawings,
be was eble to recover costs incurred.

The contract drawings were revised a number of times during
construction. The revistions were not major in scope but so numerous
in number that they caused unusual confusion, deleys and loss of ef=

fort in tearing out end replacing work.

A list of modifications and allied claims resulting from
design chenges is contained in the MAJOR MODIFICATIONS AND CLAIMS
section, Part III, of this report.

ENGINEERING AND TECENICAL BRANCH:

With the establistuent of the Roswell Aree Office, the Engineer-
ing and Technical Branch came into being. It was staffed with three
englneers end six engineer trainees.
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The design architect-engineers contracted to the Air Force
end were to perform design on all chenges to the standerd package.
After the issuance of the first eleven modificetions, subsequent
modifications totaling one hundred and twenty-five were designed and
contract documents revised by E and T Branch engineers end drafts-
ment, The Walker Area Office was the only one under the Atlas “F"
Directorate that revised the contract drawings to reflect all changes
The modifications varied from simple to very complex and in numerous
cases required revisions to hundreds of reproducible drewings. Over
one thousend three tundred contrect drawings were revised by E and T

Branch personnel,

The file room in the E and T Branch conteined over nine-
thousand seven hundred shop and contract drewings. Approximately five
thousend shop drawings were reviewed and approved by personnel of
the E end T Branch. A drswing log was maintained constently to show
all information sbout each drewing and its wheresbouts. Dreawings
were processed at the raste of eighteen per dey end were reviewed
end epproved at the rate of nine per day.

A large percentage of time of the higher level engineers
in the E end T Branch was spent in lisison between the Ares Office
and Adr Force (SATAF), bigher authority (CEEMCO), General Dynamics/
Astronemtics (GD/A), Inspecting Districts, and Districts responsible
for the seventeen Assigned Services Contracts. Much of their tine
was spent edvising the Air Force of construction progress feasibility

of proposed changes, estimating costs of chenges and in determining

that chenges were mamdatory,
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LABOR RELATIONS: Relations between contractors and labor at

the Welker Area were excellent. There were some disputes which

resulted in six walkouts or strikes by certain trades for pericde

of two to six deys as follows:

Strikes snd/or Work Stoppeges

Start End Unton
23 Bug 60 26 Aug 60 Cerpenters
31 Aug 60 5 Sept 60 Laborers
4L Apr 61 5 Apr 61 Electricians
8 June 61 9 June 61 Electricians
9 June 61 12 June 61 Plumbers

20 June 61 21 June 61 Ironworkers

Cause
Work Assigmment
Sefety Factors

Discharge of Workers

High Time Pay
Ice Water
Work Assignment

Total

Man Deys

Lost

66
223l
32
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PART il

CONTRACT ADMINISTRATION

GENERAL: The construction of the Walker Air Force Base Atlas ''F'
Ballistic Missile launching facilities was accomplished under five
prime contracts - a basic contract for the twelve missile launch com-
plexes consisting of silo, LCC and immediate site work and four sup-
port facilities contracts.

Because of an atmosphere of urgency, plans and specifications
were prepared hurriedly and issued for bids with full knowledge that

revisions would be required to fit requirements of the missile which

was still in the development stage. This understanding became known

as a ''concept of concurrency.'' Because of this condition many changes

were made to plans and specifications during construction. In many
instances, changes were made upon changes, quite often resulting in
the necessity to tear out construction work already accomplished. A
total of 177 modifications in the aggregate amount of $16,240,500.00
were negotiated and processed for the basic construction contract.
Approximately half of the dollar volume of this amount resulted from
directed changes and the remaining half from claims found valid.

In the early stages of construction the impetus of urgency con-
tinued. The 60ﬂtractor was in constant reminder that there would be
no alternative but to complete the job on schedule; to include changes
and additions by modifications. A close watch was kept on progress

as reported versus a progress schedule established at the beginning

of the job. When it began to appear that progress was lagging behind



that schedule the contractor was prodded by GC-5 letters to get back

on schedule. In February 1961, the ''big push'' was relaxed by directive.
All GC-5 letters were rescinded with the exception of those on cryogenic
vessel fabrication which were known to be the most critical features

of the job. Nevertheless, situations had been created which re-

sulted in large claims.

Another aspect of the job which led to large claims was the num-
ber of people on the sites other than contractor and normal inspection
forces. The Air Force, being vitally concerned that the finished
product be compatible with the needs and requirements of its missile,
placed a surveillance crew by its missile contract at each site.

In addition, personnel from the various branches and departments of
the Air Force's Site Activation Task Force and related Ballistic
Missiles Division made frequent and periodic visits. This, coupled
with the limited work space in silos, led to claims of unusual and
astronomic proportions.

A total of 24] claims were received from the basic contractor.
0f these, 197 were denied or withdrawn, thirty-eight were approved
and successfully negotiated, and six remain outstanding. The con-
tractor has signed a release from all claims as negotiated. A part
of the release is é stipulation placing dollar value limitations on
the six outstanding claims, thus limiting the dollar value of the
contract.

CONSTRUCTION PRIME CONTRACTS:

LAUNCH COMPLEXES: The basic construction prime contract was

Contract No. DA-29-005-ENG-2598, WS-107A~-1 Operational Base Missile
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Launch Complexes, awarded to a joint venture composed of the Macco
Corporation, Raymond International, The Kaiser Company, and Puget
Sound Bridge and Dry Dock Company. The Macco Corporation, as sponsor
administered the project from its home offi;e at Paramount, Californi:
The original contract, in the amount of $22,115,828.00 was awarded

20 June 1960. Work was accepted as substantially completed 6 January
1962 with all minor deficiencies corrected as of 8 February 1962. Be-
cause of the great number of changes, ''concept of concurrency,'' limitec
working spaces and other unusual conditions there were a great many
modifications and an abnormal number of claims. As a result of 177

modifications and 241 claims, thirty-eight of which were recognized,

the contract was finally settled at $38,356,329.42, with time exten-

sions granted averaging sixty days per site. There were no liguidated

damages. The final settlement is subject to six claims exceptions
which are stipulated in a release signed by the contractor not to ex-
ceed $274,000,00,

The céntractcr's performance has been rated above average in
quality of work performed and satisfactory in all other respects.

LIQUID OXYGEN PLANT: Contract No. DA -29-005-ENG-2654, 25 Ton

Liquid Oxygen Plant, was awarded to S.i.P., Inc., of Houston, Texas,

31 October 1960, in the amount of $383,893.00. It consisted of central
storage and handling facilities for liquid oxygen and liquid nitrogen,
located at Walker Air Force Base. The contract was completed on

18 August 1961, ahead of contract schedule and with no time extensions.
The contract was

There were ten modifications, all minor in nature.

closed at a total cost of $385,088.00.
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The contractor's performance is rated average on evidence of in-
genuity and economy, excellent in effectiveness of safety program, and

above average in all other factors,

RE-ENTRY VEHICLE FACILITIES: Contract No. DA~29-005-ENG-2656, Re-

Entry Vehicle Facilities, was awarded to Earl F. Puckett, of Roswell,
New Mexico, 4 November 1960, in the amount 6f $118,254,00. It con-
sisted of a vehicle maintenance building addition, office and toilet
additions to an existing storage building, and a mounded concrete
igloo storage magazine. All are located at Walker Air Force Base. The
basic contract was completed 3 months ahead of schedule on 9 Jure 1961,
with no time extensions and with five modifications. All additional
work was completed by 12 September 196]. The contract was closed at
a total cost of $123,830.32.

The contractor's performance rating has been established as ex-
cellent in quality of work, effectiveness of safety program, and co-
operative attitude and above average in all other respects,

SHOPS, MISSILE ASSEMBLY AND MAINTENANCE. AND TECHNICAL SUPPLY

BUILDING: Contract No. DA-29-~005-ENG-2697, Shops, Missile Assembly and
Maintenance, and Technical Supply Building, wasawarded to Arvol D.
Hays , Lubbock, Texas, 25 November 1960, in the amount of $536,883.00.

I't was a building job, as titled, at Walker Air Force Base. The con-
tract was completed 30 September 1961, on schedule and with no time

extensions. Eighteen minor modifications were issued, bringing the
total cost of the job to $536,658.02 at closing.
Effectiveness of Safety Pro-

The contractor's performance rating:

gram - Excellent; Quality of work and Cooperative Attitude - Above

3-4



Average Meeting Schedules, Ingenuity and Economy, Organizational Ability and
Efficiency, and Adherence to Security Regulation - Average; Effective Use

of Materials, Equipment, Manpower and Facilities - Satisfactory; Effective-
ness of Supervision = Unsatisfaétory. The last rating resulted from the
condition that supervision with authority to act for the contractor. was
available on an indeterminate, part-time basis only.

WATER SUPPLY FOR 12 SITES: Contract No. DA-29-005-ENG=-2801, Water

Supply for 12 Sites, was issued to Brown-0lds Plumbing and Heating Cor-
poration, El Paso, Texas, 18 January 1961, in the amount of $814,253.70.
It provided domestic and service water for the sites and consisted of
wells, raw water storage, demineralization and softening treatment,
treated water storage, pump stations and transmission pipelines. Sixteen
modifications have been negotiated and processed in amounts ranging from
a $35,911.05 decrease to a $19,218.25 increase, bringing the total cost
of the contract to $854,893.44. Nine claims have been received, of which
four have been recognized and processed as modificétions, three have been
withdrawn, and two are outstanding as of this date. The contract was
physically completed 9 March 1962 on schedule as revised by time exten-
sion granted by reason of added work and excusable delays. |

The contractor's performance rating: above average for adherence to
security regulations and effectiveness of safety program; average in

quality of work, ingenuity and economy, and cooperative attitude; and

satisfactory in all other factors.

PRINCIPAL SUBCONTRACTS: The basic construction contractorawarded nine

major subcontracts as follows:
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MASS EXCAVATION: Anderson Brothers of Albuquerque, New Mexico. Oper

cut excavation to a level at the bottom of the LCC structure, about 35

feet of depth.

REINFORCING STEEL: Cobusco=Salyer Company of Denver, Colorado.

Furnish and install concrete reinforcing steel in LCC's and silos.

CRIB STEEL ERECTION: Owl Trucking and Construction Company of

Compton, California. Erection of crib steel at the last seven sites.
The prime contractor performed crib steel erection with its own crew
at the first five sites.

MECHANICAL: The Stanley-Carter Company of Detroit, Michigan.
Furnish and install plumbing, heating, ventilating and air condition=-
ing systems in LCC's and silos.

ELECTRICAL: Clarkson-Douglass Electric Company of El Paso, Texas.
Furnish and install electrical work in LCC's and Silos.

PERSONNEL ELEVATORS: Otis Elevator Company of New York City, New

York. Installation of personnel elevators in silos. O0tis had a sep-
arate contract with the Government for fabrication and installation of
the elevators. In accordance with terms of their contracts, the in-
stallation portion was assigned to the prime contractor, thus Qtis

effectively became a subcontractor.

PROPELLANT LOADING SYSTEM: Paul Hardeman, Inc., of Stanton,

California. Installation of missile fuel propellant systems, including
piping and equipment. Hardeman also had a separate contract with the
The installation portion

Government for fabrication and installation.

was assigned to the prime contractor.
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PAINTING: Eric Lundeen of Los Angeles, California. All painting work.

ROADS AND PARKING AREAS: Floyd Haake of Roswell, New Mexico. Paving

and graveling of access roads and parking areas.

Data on cost to the prime contractor of the above subecontracts are nhot
available. Efficiencies of the subcontractors have not been analyzed and
thus cannot be included. There were no major subcontracts under the Sup-

port Facilities prime contracts.

MAJOR MODIFICATIONS AND CLAIMS: In connection with the basic prime

Contract No. DA-29-005-ENG-2598, Launch Complexes, there were twenty-
two majof contract modifications negotiated for amounts in excess of
$100,000.00. Of these, four formally assigned seventeen Assigned Ser-
vice Contracts to the prime contractor in the aggregate amount of

$4,142 ,193.90. Assignment was in accordance with contract provisions

of both.prime and Assigned Service contractors. The prime contract
contained an estimate of the value of the ASC contracts as $4,774,000. 00,
However, this amount was not included in the prime contractor's original
contract amount. The assigned amount, therefore, actually constitutes

a reduction of about $630,000.00 in the anticipated dollar volume of
the prime contract. Eight more of the twenty-two major modifications
were for changes or additions and ten resulted from recognized claims.
Six claims remain unsettled but are limited in maximum amounts by stipu-
lations contained in a release signed by the Contractor. The above are

listed as follows:
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Hodification Description
Number
A - Assigned Service Contract Assignment Modifications
40 PLS Subcontract
4 Overhead Door Hinge Assembly Subcontract
L2 Electric Switchgear, etc., Subcontract
L6 Remaining ASC Subcontracts
B - Major Modifications Due to Changes
11 Major Mechanical and Structural Changes
13 Provide for a Continuous Electromagnetic
Screen
57 Struc., Mech. and Elec. Changes & Revisions
77 Mechanical & Electrical Changes & Additions
87 Add Hangars & Pipe Supports
100 Supplemental Design Drawings - Changes
106 Operate Diesel Generator for Power
108 Mech., Elec., & Painting Changes & Additions
C - Major Modifications Due to Recognized Claims
155 Struc. Steel - Field Correction Memoranda
157 Silo Slip Forms vs., Conventional Forms
158 Additional Modif. Overhead for Time Extensions
159 Crib Steel Erection Tolerances
161 Joint Occupancy & Multiple Inspection
162 Validation Procedures
163 Acceleration
171 Jt. Occup. & Mult. Insp., Elec. Sub.

3-8

Amount

$1,702,000.
239,199,
166,669,
.45

2,034,173

51,215,000,

112,592,
111,500,
135,800.
137,000.
308,000,
388, 000.
157,800.

$ 129,000.
932,100,
525,000,
277,000,

1,250,000,
244 000,

3,499,950.
296,122,

48

75
61

00

55
00
00
00
00
00

00

00
00
00
00
00
00
00

00



Modification

Number Description Amount
172 Valid. Procedures - Elec, Sub. 114,838.00
176 Acceleration - Elec. Subcontractor 643 ,539.00

Copies of memoranda describing claims resulting in the above mod-

ifications are contained in Appendix B.

D - Unsettled Claims with Stipulated Maximum Amounts

Claim
Number Description Amount

c-20 Crane Accident at Site 2 S 25,000.00

c-24 Delayed Delivery, PLS Vessels, Yuba
Industries 53,000.00
C-26 Concrete Supplier - Davis-Bacon Wages 17,000.00
c-40 Delayed Delivery, PLS Vessels, Taylor~Forge 30,000.00
C-32 & 131 Delayed Delivery, PLS Vessels, GAT Co. 149,000.00
Total Stipulation $ 274,000, 00

There were no major modifications or claims in connection with the

Support Facilities contracts.
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PART 1V

MISCELLANEQUS

ACCIDENTS:

The Walker Area suffered three major accidents involving eight
fatalities as follows:

1. Laborer electrocuted while guiding a corrugated culvert sec-
tion suspended from a crane boom when the crane boom contacted a power
line; The accident occured 29 August 1960. It resulted in one fata-
lity and two temporary total disabilities. Corrective action: Con-
tractor was issued strict instruction that no equipment with the
capability of contacting high voltage lines would be operated, maneu-
vered, or in any manner positioned in close proximity to high voltage
lines until compliance with the provisions of Section 18-10 of

. General Safety Requirements had been satisfied.
2. Qiler=driver of truck crane started truck engine as iron-

workers removed outriggers and wheel chocks. Truck was in reverse

gear and backed into silo. This accident occured 16 February 1961.
It resulted in six fatalities, one permanent disability, eighteen
temporary disabling injuries and $149,000.00 damage. Action taken:
Backfill to be kept eighteen inches below top of silo parapet walls.
Braking systems to be checked periodically. Shaped wheel chock blocks
to be provided. Recommendation that truck cranes used near silos be
equipped with ''fail safe' braking systems.

3. lronworker, while attempting to tighten bolts between Levels

L and 5, leaned over and grasped a tie rod which was loose at one end.
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The spring action of the tie rod threw him against the silo wall and
he fell to the bottom, The accident occurred 1 May 1961 and resulted
in one fatality. Action taken: Contractor directed to properly se-
cure all structural members immediately at time of installation in
silo. Nets to be installed to afford protection in rattle sﬁaces as

well as in shafts,

The Walker Area accident experience data was as follows:

Man-hours Worked 359715189
Disabling Injuries . 74
Fatalities 8
Days Lost 51,086
Frequency Rate 18.63
Severity Rate 12.89

VISITS:

Because of the nature of the project there were many visitors to
‘the Area Office and the job sites. A list of visits, as extracted from
the Area Daily Log and Register, is contained in Appendix C,
CEREMONIES:

There were two formal ceremonies during the construction work,

The Liquid Oxygen Plant was turned over to Walker Air Force Base
28 aApril 1962.

Site 10 was turned over to the Air Force 31 October 1961 in a
ceremony wherein the keynote speech was made by New Mexicos' Gover-
nor Mechem,

Photos and newspaper articles appear in Appendix C.



RELATIONS WITH SATAF:

Key personnel heading the Site Activation Task Force are shown
on Figure 13.

Relations with SATAF were generally excellent. However, the
quality of personnel initiaslly employed by General Dynamics Astro-
nautics, which is a part of the SATAF organization, was extremely
marginal. This Area was staffed with 92% graduate or professional
engineers. GD/A surveillance persomnel were composed of airplane
factory quality control types of personnel, similar in quality with
ingpection type personnel in the GS-5 to GS-7 grade range, They
lacked basic comprehension of their tasks and were not familiar with
construction practices. As the job progressed and GD/A personnel
became available from "up-stream" bases, the situation improved in
direct relationship to influx of qualified engineers employed by
GD/A omn the sites.

CONCLUSIONS:

a, The program as constituted was generally properly organized
and controlled by CEBMCO in Los Angeles, California.

b. The plans and specifications for the work, while requiring

many changes due to the “concept of concurrency', were generally sate

isfactory.

RECOMMENDATION:

It is recommended that:

a., Information from "up-stream" bases should have been

more prouptly relayed to down-stream bases.

b. The lump-sum fixed price control not be utilized for

43



£ JUMDIL

SITE ACTIVATION TASEK F ORCE

DIRECTOR

Walker AFB, New Mexico

CCMMANDER

BSS-1

Col R I Barrowclough
DEPUTY COMMANDER

L - DIRECTOR
PROGRAM MANAGEMEN Lt Col H, C, Wise ADMIN  SE2VICES
Capt J L Fagner - aj W W Forsber
§5-16-2 © §5-16-1
- L 1 L | ) |
DEPUTY FOR DEPUTY FOR DEFUTY FOR DEPUTY FOR DEPUTY FOR
COMMUNICATIONS LOGISTICS CONTRACT ADMIN, __|ENGINEERING CONSTRUCTION
#aj F O Von Dorn 1Lt Col C A Martid [|Lt Col D W Mack Lt Col R L Horschman | Lt Col J G Kimblé
BSE=16-4 'SBNCG [RWRUL | iBSs-16-5 NGMA- AB-W
IGEEIA LOGISTICS BRANCH 1NDUSTRIAL PROPERT FACILITIES CONSTRUCTION
Capt T Murphy Mr J F Cooper BRANCH ENGINEERING BRANCH RANCH
=] —I5gt D Schuetrum aj C R Garrett —Mr G I Tippin
1CM-16 o SBNCGL RWRULD i~{BSS-16-5-1 ENGMA= AB-W-3
ENGINEERING [MAINT ENGR CONTRACT ADIIN ' [WEAPONS SYBTEM CONTRACT
RANCH BRZNCH BRANCH ' [ENGR BRANCH IN BRANCH
r R S Cole tia] W W Brown ~Mr V M Yost Maj D S Wilson r W Lampert
CM-16 CRNEGE RWRULA « (B£5-16-5-2 ] "NGMA- AB-W-2

[QUALITY CONTROL BR
r G G Brooks

WRULP

l_wé.. A H Stenzel, Jr

FRODUCTION BRANCH

KWRULP

OPERATIONS BRANCH
Maj H W Underhiil _j
BSS-16-5-3

ENGINEERING BR
- Mr G E Ard
ENGMA~AB=-W-1

|_Mr T B Bell

QUALITY CONITROL BR

KWRULQ

_Mr A G Ungerman

LAROR RELATIONS BR |

RERUL

ARCHITECTUAL ENGR
(BECHTEL)
Mr R C Ball

BSS-16-5-1

ADMINISTRATION B
_Mr T L Cristoffe
[ENGMA=-AB-W-7




construction involving concurrency. A fixed price incentive type
contract would appear to be more appropriate.

c. The installation and checkout phase of the work
should have been under the direction of the construction contract:
ing officer in order to facilitate better control of the quality

and cost of the work.
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Typical Floor Concrete Placement

Installing vertical reinforcing bars for silo
walls above foundation level



Site No. 4 - Loading blasting holes. Note water
coming in from left.

Site No. 4 - Preparing to place concrete in silo
floor. Downshaft.




Erection of Concrete Wall Forms

Placement of Wall Concrete



Site No. |l - Starting 3rd |ift concrete placement
CownshafT

Site No., 12 - Placing 5th lift concrete in Silo
East to West along Y-Y axis. ]



Site No. 2 - Reinforcing placement for 6th & 7th
bift.

Site No. 3 - Complete 5th lift concretfe
placement. South fo North along X-X axis.



Site No. 5 - Mucking

(CAR ki
Al

i

Site No. 2 - Placing 6th & 7th |ift rebars and
Placing outer wall forms for LCC.

forms.




Site No, 2 - Backfilling open cut. Erecting LCC Roof
forms. Looking West to East along Y-Y Axis

Site No. | - Placing concrete in 6-7 Lift in Silo,
Locking South to North along X-X Axis



Site No, 7 - Erecting forms for Ist |ift
concrete. Downshaft,

Site No, 9 - Placing top form for silo East
To West along Y-Y axis.



Collimator Plate Assembly
Site #2

L3 Dot bt gl

apni

Backfilling around tunnel
Sight Tube
Site #4



Dewatering Operations -~ Halliburton
Site #4

Crib assembley
Site #6



Errecting Crib Steel
Site #7

Installing crib steel
looking downshaft
Site #8



Structural crib steel
(lower sections)
Site {49

Installing crib steel
Site #10



Erecting Silo Cap

door frame
Site #9

]

Silo Cap support
Site #10



Activating Door Frames
Site #l1

Installing Launch platform

counterweights
Site #10




Lifting Lox Storage
Tank over parapet

Site #8

Helium Storsge Tanks

Site 10



Tightening PLS Spool

connections
Site #9

PLS Prefabs
Site #10
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i SECURITY CLASSIFICATION (Y smsd

DISPOSITION FORM

FILT MO, SUBIECT Ciegir- Srpructural 3 Lofial yrrcacion Memrranda,
Contra~t No. ' '
T0 FROM ) COMMENT NO. 1
Meme T File Hiliis 0p

lte/Su3
THRL: Area FEngineer

CULAIM:  Additional expense incurred during erectica 2f sile Crib Steel
cason of Supplemental Design drawing detail errors end inadequate coprdina-
‘0 in the amownt of $252,305.0C. Submitted by letters of = and 5 December
126l gnd 30 January , 2 Pebruary, 7 February and 27 February 1962.

el

o
poe o
o)

2. FINDINGS: Bach field correction memorandum was first r-v ewcd against
contract plans anc specifications ancd surplomenta. design drawings by the Area
inginesr gtaff ror velidity. In genera., those found valid resulted from errors
r divergence from contract requirements on the part of the suprlemental design
drawings. ouppilemental design drawings were issued to the contract:r after

awardi of ~contract and were not availab.e to bildders. After the above check, memo-
randa detarmined valid were taken to the {i2ld where actual sccomplishment at

each site was determined. By letters of 25 January and 27 February 1962 to the
contractor, the Area Hugineer listed as acceptable that portion of the claim,

tnuf deiermined valid.

3. CONCLUSION: The additi nal expense incurred by reason »f the changes
regurded by field correctlon memcranda and d2termined valid -~laims by the Ares
Fngincer are compensable under Clause 1, 'Changes , .Y the contract and the
contractor is entitled to an equitab_« adjustment thereof.

/4%./1 I

STANTO I. POLONSKY
Major, CE
Acting Arvea Enginser

Mod - 155

B-/

* U i COVERmOMTNT MROTTIAE OFTICE | 1043 O - dews
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APPENDIX C

VISITS AND CEREMONIES




2]

22

22

27

28

June 1960:
June 1960:
July 1960;
Aug. 1960;
Aug. 1960:
Aug. 1960:
Aug. 1960:
Sep. 1960:
Sep. 1960:
Sep. 1960;
Oct. 1960:
Oct. 1960:
Oct. 1960:

APPENDI X C

VISITS

Col. F. 0. Reeves, Albuquerque District, for pre-
construction conference.

J. M. Sawyer, Macco Corporation for pre=-construction
conference.

Col. A. L. Reed, Albuquerque District Engineer, for
conference with the Area Engineer.

Col. A. L. Reed, Albuquerque District Engineer, for
conference with Area Engineer and Contractor.

Col. A. Kroeber, AFRCE-SWR; Col. S. G. Reiff, SW Divi
sion Engineer; and Col. A. R. Reed, Albuquerque,
District Engineer, met with the Area Engineer and

the Contractor.

Col. E. D. Comm, of CEBMCO, and Col. J. F. Arfman,
Albuquerque District Engineer, visited the Area
office.

General E. C. Itehsner, Chief of Engineers; Col. S.G.
Reiff, SW Division Engineer; Col. J. F. Arfman,
Albuquerque District Engineer; and Mr. John Sawyer,
Macco Corporation, met in conference.

Col. J. F. Arfman and Mr. J. Sawyer met in conference
with the Area Engineer.

Col. J. F. Arfman met with the Area Engineer.

Gen. Joseph E. Gill, Director of Site Activation, met
with SATAF and the Area Engineer.

Col. A. Kroeber met with SATAF and the Area Engineer.

General Harold K. Kelley, Deputy Director of Site
Activation; Col. F. P. Koisch, Col. J. E. Carroll;
Col. S. G. Reiff; Col. J. F. Arfman; Mr. H. Dow,
Civilian Assistant to the Secretary of the Army; and
Mr. J. Sawyer met at the Area 0ffice.

Gen. A. C. Welling, Commanding CEBMCO, and Col. J.F.
Arfman met with SATAF and the Area Engineer.



22

30

31

27

20

26

22

27

25
30

Nov
Nov

Nov

Dec

Jan

Jan

Feb

Mar

Apr

May

May
May

Jun

Jul
Jul
Sep

Sep

Sep

Sep

Oct

1860;
1960
1960:

1960

1961 :
1961 :

1961 ;

1961 :
1961 :

1961 :

1961 :
1961 :
1961 :

1961 :
1961 ;
1961 :
1961

1961

1961 ;

1961 :

Col. B. deMelker, of OCE, visited the construction sites.

Col. A. Kroeber visited the sites.

Col. W. W. Wilson, Director of Atlas F, and Col. J. F.
Arfman held a meeting with the Area Engineer relative
to transfer of the Area from the Albuquerque District

to CEBMCO.

Members of the House Appropriations Committee met with
the Corps of Engineers and visited sites.

Col. A. Kroeber visited the Area Qffice.

Gen. A. C. Willing met with Mr. Cornwall and Mr. John
Sawyer of Macco, and the Area Engineer.

Col. J. F. Arfman and Col. A. Kroeber met at the Area
Office.

Gen. A. C. Welling visited the Area 0ffice.

Col. W. W. Wilson met with Messrs. Cornwall and Sawyer,
of Macco Corporation.

Gen. Donald Coupland, Deputy Commander of BSD visited
sites.

Col. A. Kroeber made a staff visit.

Col. G. H. Sewell, |.G., for inspection

Col. W. W. Wilson met with the Area Engineer and visited
sites.

Col. A. Kroeber made an inspection and staff visit.
Col. T. J. Hayes visited the sites.
Col. A. Kroeber made a staff visit.

Col. W. W. Wilson met with the Area Engineer and made a
site inspection.

Col. J. F. Arfman met with Area employees to discuss
reemployment rights.

Col. A. W. Sanders, of CEBMCO made a staff visit

Col. A. Kroeber made a staff visit.



31 Oct
29 Dec

1T Jan

12 Feb

8 May

1961 :
19617 :
1962 :

1962 -

1962 :

Col. W. W. Wilson made an inspection visit.
Col. W. W. Wilson made a staff visit.

Col. C. F. Townsend, |.G. Office made an annual genera
inspection,

Col. W. W. Wilson made an inspection visit.

Col. W. W. Wilson and Col. T. F. Spencer attended a
final contract negotiation conference with the prime
contractor and the Area Engineer.
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CHIEF OF ATLAS 11 waiAM—Col. W, W, Wilson, left, director of the Atlus I
program in the Unii- @ tates for CEBMCO, (Corps of Engineers Bailistics
Missile Construction witrice) of Laos Angeles, is shown during a visit to Roswell
Kdesterday and prior to a tour of an Atlas launching site here. -On the right is
aj. Standord I. Polonksy, U. 8. Corps of Engineers, loeal office at Walker Air
Force Base. Record (Smith) Photo.
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~ ' THE STRATEGIAN

A

e L T LT

GENERAL INSPECTS -- Col. Roderic D. O'Connor, Base Commander, and Col, Donald E, Hillman, Wing
“Commander, greet Brig. General ]. D. Stevens from Fort Bliss. Gen. Stevens along with Col. Joseph C,
Moore and Lt. Col. Kimble were here to Inspect the various missile sites located around the base. From
. left to right are Lt, Col. Kimble, Col. O’Connor, Gen. Stevens, Col. Moore, and Col. Hillman.
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U.S. Might
Displayed
At Roswell |

El Paso Times,Nov 1,
By BUCK LANIER 1961
Times Regional Editor

Roswell, N.M.—The strength of
America was demonstrated force-|:
fully Tuesday afternoon, as Gov.
Edwin Mechem made the key talk
at t'he turnover of Atlas F Mis-
sile Site No. 10. :

The governor said "“We are here
to protect the (ree world with
this, one of six complexes in the)
United States, and it is our inten-
tion o see that this mission is
accomplished.”

Mechem's talk, 25 seconds
worth, followed up an earller
comment by Maj, Stanford Po-
lonsky of the Army Engineers,
ceremony coordinator, who said:

*“We want Russia to know where
our striking power is. There is
no secret about the location of
any of our Atlas sites.”

Constructors of the site were
Macco Corp,, Raymond Inter-
national, Inc., the Kaiser Co.,
Puget Sound Bridge and Drydock
Co., a joint venture under J, M.
Sawyer, project general manager,

Area news media representa-
tives were confronted with one
of the most spectacular construc-
tion Jobs they ever saw, The|
silo housing the gigantic mlssile
is 180 feet deep, necessitating the
removal of 1,200,000 cubic yards
of dirt. Its concrete walls vary
from two to nine feet in thickness;
90,000 cubic yards of concrete
Jwere used; 250 tons of pipe; and
1470 miles of communications c¢a-
bles.

The Atlas F has a range of
9,000 miles, it stands 83 feet high
dand travels at 17, 250 miles per
+hour.

Its payload is listed as a nu-
{clear warhead.

‘Tuesday morning news media
jrepresentatives convened at Walk-
er alr Force Base for a briefling
by Muj. Polonsky. Fallowing
! (Continued on Page 2, Col, I)

answer period.

I Walker Alr Force Base, t' rough
Col. P, E, Hillman, commander,
was host for lunch at the Officers
Open Mess at which time com-

fments were heard from Col. R.

{ bri efmg there was a quewm andx

: 1. Barrowclough, site activation
task force commander for Project
¢ Turnover; Col. W. W. Wilson,
‘Atlas F director, and Maj. Gen,
A. C. Welling, deputy for the

f site activation. “

L. Air Force transportation weas!
provided to the site 43 miles novth!

1 of Roswell off of Highway 70.
.. Gov. Mechem cut the ribbon|

i and Air Foarce officers steered

| newsmen into a completed tour
of the entire installation.

The silo is constructed on ewht

evcis .
. Drive mechanism control and.
electrlc guidance equipmenl
2 ‘Hydraulic system and

P

1
’ maotor:
i contral.
i 3. Generator, battery, checkout!
'eqmpment and launch motor.

4. Water.

5. Generator and control equip
I
{
I

ment

6. Generator, battery and;
charger.! ‘ |

¢ 7. Monitors and controis {Ori
! firing. |
T 8 Smrage heat exchange audi:,
! pressurization, '

There is a connecting tunnel
. berween levels four and three. A
quite compacl cancrete house has
the title of the launch opera-
tions building.

No photoglaphw were permitted
during the tour in this section.

Amang those attending were|
Roswell Mayor Lake Frazier;
Ross Malone, former president of
lhe Amervican Bar Association:|
Speaker of the House Jack Camp-
bell; State Sen. Penrod Toles,|
Rep. Morgan Nelson: Rep. I_a.rryr
Goodell; Capt. 1. R, Funk, in;
charge of Roswell, New Mexico
State Police and Lt. Gen, Hobart
N. Gay, superintendent of New|
Mexico Military Institute

Tony Barclay, representing the|
Carlsbad Fire Department; AE;
Stubbs, editor of Roswell Daily|
Record; Bob Beck, publisher of
the Record, and Vic Jameson
and Jim Rawls, Hobbs I\-mvs-Sun.?

Also Gordon Greaves, Portales|
i-'\ews Tribune editor and f\jv‘.‘r;:el
Dolan, Fort Warth Star-Telegram. |

e i
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By GORDON K. GRUAVES
News-Tribune Fditor

The first of 12 Atlas missile
launching complexes surrounding
Roswell: — the-one nearest Por-
tales — is ready for its checkout
preparatory lo installing the 8,000-
mile missile in its 480-fool decep
silo,
~Governor Edwin Mechem snip-
ped a ribbon before the massive,
A0-inehe ek Tiiesit
‘ru_@(}}cm
of the site, and a fow muoites lal-

Mujur General A, C. Wellmg,
Army Corps of Engineers, clipped
another ribbon before the entrance
to the launching control center.
The Atlas missile, complete with
its warhcad, is due {o be lowered
into its cradle below the ground
about January L.

The briel ceremony,
before aboul 125 civilians  and
military observers, marked what
General Welling described us the
“first battle of the first combat
operation in the zone of the in-

o denors

pevformed

i‘_ ‘i;:fm N
VOTOr rinal

terior since the Civil War,"
“Rifle is Ready”

" . " — e (RETTY - Faree
lle spoke of the sile activation and turned over Lo the Aiv Foree,

ol the missile
fastically in-

— the turming over
complex with s fan
tricale mechanisms -—as a8 rifle
now veady for the bullet. The Ar
[Foree now takes over the check-
sut of the fuel handhing mecha-

‘nisms,  and  General  Dynamics
Austronaulics will have the ro-
spansihility for installing the 8244
twakaich A G dpder contine_nlul

Bailisbie mie i,

the

v 5 *
missile

the other 11 mis.

In short-order,
sile complexes will be completed,

adding 1o the growing syslem of
nuclear tipped missiles upon which

this nation will rely in cuse of .

a shoewdown with Russia.

General Welling's reference o
lhe constinetion as a “hattle’™ was
theterical, bul newsmen covering
the event vesterday recalled vivid-
ly that past Pebruary seven men
lost their Jives In an accident at
the Atlas sile odjacent (o the one
dedicated yesterday.

Creneral Wellnie sad that from
design and  engineering
through one canstruction phase the
work was pushed with all the
determination, and” many of the
frustratons, of a real battle.

He did not elaborate, but

his

listeners were aware of the real
in which the |
ability o debver a

stakes in that battle,
United States’
nuclear warhead on
the north poke and inte 4he hearl

largeis over

of Russia. 15 this nalion’s man
weuapon in a game of blackmail
hy lerrar waged by an encmy

with the capability of striking .11
the heart of Amertea. ]
Six Similar Systems

There are six o other Atlas F
launching  complexes in
the Uniled States, and unly one
is now operational,

Maujor Stanford L
eculive officer  for
Assile Construction
cribed some ol the [eatures of
the eonstruction Job now  com-
pleted on Site No. 10, just & mile
west of JSlkins,

Ground was

Polonsky, ox-
the Ballistic
iTee, des-

hroken there on

June 16, 19600 and the shalt was
Bored in 53 davs, worleng three
shifts, 7 days o week. The cone

ercte work on the walls wus starl-
o Seplember from a hatehing
Liraing oul 49

plant capable ol
b, This oy

cubic yards per
also a 24-hour operition
Steelmen moved in
ary, b
week beeause
(Continued

Jan-
worked onlvoa 10-hour
thens work had o
on Puge &)

-
wa

last

Gran

Lo



“Portales News-~Tribune, Npv i

T e o v v,

AT THE BCTTOM — Majer General A,
O Waelling, of the Army Enginner Carps
tells newsmen how the fuel trander <vs
tem for Atlas missiles is handied Thiq e
terview fook place 180 feet below the
surface n tha missile 370 a mile wedl of
Flkins as the mivvile complex was olfics.

=

B s v 402 Sy kel b v AT R

ally durned ever te the Alr Faorce after
comnleiion of the convtruction phase. The
P2omissibe sites surrcunding Roswell wil
rpravimately $100,300.000 wher

IR ] [ ®
ihey ara reaay tor sparatian,

{MNewv-Tribore Phaosod



(Continued from Page 1)
dovetall with fabricalion of vc‘sse]sl
for the fucls and the complex con-
trol mechanisms, Major Polnnnl«yJ

credited the New Mexico Labor!
Counetl with ironing oul many
prablens  concerning the crafts

renreseniod in the work, o keep
the vk an schedule.

Tulovances Exacling
The  complexily  of  the  job,
tlronssh adl ils phases was only
imaioned fram the slap, and was)

an cntively new experience for all |
conecrned We grew 1o appreci-
ate fhe learning  curve”  Major
Dalvnski said, remarking thad
many of the prablems surmount-
el =evr relatively simple in orel-
A |

rospoect
The folerances foroall type ol
conatruction were far closer (han
Any ol the  condractors had  en-
commfered in their previous jobs,
ancd e work of many subcon-
tractors had 1o dove-(ail down {o!
[ractions of an inch. :
An vxaraple was !ho installation
ol the at-inn liquid oxygen storage |
tank, ael its relofed svstems of |
pipes ial pumps, The piping was
all peelaliricated, and had {o fil in
the conerele and steel silo with
close doleronees. The workmen in-
i equipment wore white
ardd masks such as sure-
L saeoan operaling room,
lm all foreiun maiter, down Lo the

sizeladot made by a fine pm-i
cil point, musti be kept out of the!
systont, |

The s teel-reinforeed eoncrele |
deurs which cose fJush with e
stuvfaee, had a tnlerance of a six-!
tecuth of an inch both ve:'tic‘ull}‘

and hovizontially.
Ne: Frouble With Waler
O s e No. 10 the work procecd- |
cd witho s minimum of interrup-
tiona, Majer Polonski saidd, The |
sl Lo was of o type SlIIm}JI(!i
for huwlling  with  conventional
eipiprsenl, and there was virlual-
iv o greound water to impede pro-
wress. it on olher of the sites, it

W

was necessary to o bore  through
ayvp=uut formatioas, and through |
waler beaping stralas  thal  re-

quired chemineal grouting and spe-
cial fechniques thatl were learned
Job,

is hittle to meet the eve
on e surface Lo indicate what
has gome on for the past 18
months at Sile No. 10,

A craveled road leads off US
Highway 70 where two temporeary
quonsel tvpe  buildings are  (he
dominant features on a lonesome
landzcope. The ground in a 5-
acre aren is lerraced leadiag up
tn the massive drms that vester- |

on dhe
There

SO A B '”m‘lumch motor are {o he installed,
we steped on ii‘.:w: a4 creniar Looking down through the mas-
ranm, and were Lol Ti.\.:'wl_ this 15 sive slool oih which Wil so6R
o eompose | i fiving area _[m' E_ho hold the missile, are five other
select erew of men who will live levels, each with its special equip-
undergronnd for briet periods.| oo spiral ladder conneets all
| monotoriag the (unlnmnlca:l:om_s the levels excepl the batfom two
'f:"nm fhe nation's vast  network which are reached by the straight
vof contrels, ‘ | steel rungs which lC\']lllrL both

I'he fascinating thing abo ) Dl )
this drimichike room s thal il was haads and féel, o

On the focr of the silo, Gen.

unblinkingly at cvery person who
approaches the first steel door up,

day were open above the 52-fool

widle silo.

Ol to one side was a cooling | the passageway.
tower, and approximately 100 feet!  This {elevision guard, it was e\:-‘
to the nortnwest was s <'0mfrelt"pﬁamcd‘ will examineg cmdltenta]sl

structure ;'gsumh!mg; an entrance | of cvery person who enlercs the
to a fall-out shelter. control center, Each person will
The visitors at {he sile were find a steel door. closing  behind
fpermitied Lo peer the maw | him, while he is identified, and
of lhq silo, hul wore ycminfiftd that [then if he is to be admitted, the
in this case everything that goes | heavy blasl doors open one at a
down musl come up. time.
Blast Deors Oper ] %mo\xhcre in this secomd tovel
Threugh the aarrow  conerete ! of the drum-like room will he lo-
lined door of the enlrance a steel | cated the aweseme “push button

doven

stairway led  downward, making which can Taunch the Allas),
abrapt turng as it reached dif- | missile, but no one explained |-
ferent levels, leading to thejwhere the bulton was to he. Wel
launching control center {had heen cautioned that in this

. e
Wo wore fold 1at ten and a haif | Toom, no pholagraphs should be
feet of carlh covered (he lop “l‘|l1].lf|f_‘ It was the only “:-;(‘(!FC[’E"
parl of the missile sile, so far ak

this structure. Two  huge  stecl .
Tuesclay's visitors were concerned,

doors, with @alerlocking  closing
urfaces stood open, and at cach
door we  ohserved  electrieal in-
torlocks and mechanisms for open-
ing and clpsing.
Fach of the
block  the narrow passageway,
and we woere fold that enly one
will he apen al a lime when (he
e }?]Uli:lwmll ”:‘:‘( l(}::_‘v}': ::t‘;[ﬂ:i this tunnel, and emerged an the,
SHTCE LISk} as a4 nroceeiion g 5 . v, 3
}\:l‘l:!tl' mw(,lr':x:‘ i },‘zlim([ for l]r\.(: Con- Ithli'rl level \)f'lhu Shlhl \'\-_hltr‘u {hg
lrol mechani=ims helow, PRGORIHIGS WREG QuiMifG, , 5
Al uhuv Lhe checkout equipment and

Comnected By Tunnell -

A tunnell, largc enough for Lwo.
men to walk side by side, and coa-.
{aining a maze of pipes and clees
Utrical cables, leads fram the con-
[trol center Lo the silo, all approx
imaltely 30 feet below the surface:
The  visitors  walked  through

doors  servod o

il

in suspension. AL four points the
rocin hangs Deem ense chains
(0 anchor poinls in the concrele
above, bul hetween  each chain
and the anchor paint s com-
pressed aiv cvlinder that automal-
wally levels the fleor, no matter
what may dishurh the room.

The living quarters includes a
neat kitehen, bathroom Tacilitics,
and an arca about the size of an
ovdinary living reom in a home
ia which the moen will presuma-
Bly »sleep i necessary. [T was not
explained ab this time how many
will be-on duty here, or how

Welliag explained  something  of
fhe mechanism of the silo. Tall
tanks surround the central square
of sleel, These contain the liquid |
mc\gc_‘n liquid  nitrogen, helium,
and the container for the RPT fuel, |
which he explained is  simply a|
“high grade of kerosene.”

A naze of pipes, pumps and
cantrol paaels all seemed to be
in place, and General Welling
explained thal these serve the pur- |
pese of handling (he components of
the fucl, at temperalures down |
o 314 below zero. Thus a giganlic

il ! : refrigeration system is necessary
long they will be required to stay to keep the n'(ygon and mtrogt‘n
at o time. This, the Army Engi- in the liguid state, /) &
neers explained, 1s i the realm
of the Atr Force, who will provide
the men on dufy. !

Television Guard |

Down another [hight of stairs, n e
| G-5¢

is the control cenler, also a part
of the hanging drumn. Here was
a maze of telephone dial circuils,
and a lelevision receiver for a
closed circuit system that looks

‘_ i
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Governor,

ighspfﬁcals:'

At Ceremony
: ¥ Thc llrlfi Atlu Missilé 'll'ip. J

Under leaden skies, after &

" night of rain, a ‘group of about
‘100 military .and civilianofficials

watched the ceremony, heard the

. invocation read by Chaplain O, W
Voelzke and a brief speach by

the governor 'and Col. R, |
Barrowclough, | SATAF Com-

-mander.’ o :

' cluded news media from Roswell, |
- [1 Paso; Albuquerque, and other ..
' towns in the community, walked

 down Into the strange world of

f. complexes ~surrounding Walker

¥

N

.I
VbR

Then the visitors, which in-

an Atlas Missile Stlo. For most

it was almost like landing on the .

moon, ;
This ts the flrst of 12 such

which will. be operated by the .
‘Ia;':o:h Missile Squadron, . _
]

.’; .

(]

. wag officially wrned over by“:
the Corps_ of Engineers Tuesday -
" to SATAF when the Governor o!\|
- New Mexico, Edwin Mechem, cut |
* the ribbon at the officlal cere- !
. mony at Complex 10, .. ot
1

i

4

5

T

—

" luncheon, Maj, Stan Folonsky, of
the Corps of [ingincers, briefed .
newsmen on the progress of the -

v Vidte 15 e eompien web
preceded by a limcheon at the

" Officer’'s Club at Walker where

100 distinguished guests heard

5 Col, Darraclough announce that

the first of the Atlas I’ mis-
siles will arrive shortly after the

- {irst of the year. - .
At the luncheori Maj, Gen, Al-

vin Welling, deputy chlel for
sité activation, Ballistic Systems
Divigion, spoke, Prior 1o the

Atlas program,

The caravan from Walker to:¥

the complex was escourted by Alr
Police, city and state ppllce. ar-
ranged “for hy MSgt Ri- O, Nel-"

" son, of the Walker Alr Police,

Among the distinguished guests
at the ceremony, besldes Walker

" officials, were: Governor of New

Mexlco, lidwin Mecham; State .
Senator J. I', Toles, Speaker
of the llouse for New Mexico,
Jack M, Camphell, State Repre-
sentatives, W, G, Schrecengost,

i.awrence Goodell, and Morgan
Nelson; Maj. Gen. A, C, Wel-

ling, Prig. Gen. W, R, Yancey,

. Commander 47th Air Division; .

* +. Mayor l.ake ]. Frazier, and Clol,
W, W, Wilson, [IS Army Comnan-
 der CI-AMCI(),;

! ~ C-6a
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GOVERNOR CUTS RIBBON--Governor Edwin Mechem cuts the ribbon to formally open Complex 1) - '
the first of the 12 missile complexes to be trned over by the Corps of I'ngineers to the Alr l'orce upon
completion of the hasic construction. Now the black baxes and the cominunications systein has to he comn-
plered before the first Atlas missiles are due in January. (PHOTO B3y 'TODI),
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TURNGVZR CEREMONY

Governor Mechem Presenting Kevnote Address
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