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YOREWORD

Inmpmaatonmumﬂmedmmminwunﬂum
the avent of mucler war, a method of delivery of muclear
WWMM&W&MIMMW
by tho Ammed Porees of the United Etates im the 1950's pnd early
1960's. In ardsr to house the delivery wespons with a maximm
ofpmtocum,llinimufm-lmhmthumdam“
of construction time for the housing, » series of vital
construstion projects was wndertaken ty the U, B. Army Corps
of Engineers in close conjmnction with the U. B. Afr Forcs.

mm-mum'm‘mmzm,mm,

Jrocseded through “semi-kard" imstalistions, ecffin type

structires bullt just below ground level, mnd evolved into the
M"m@twmmrwwmmmmm
Racessary propellant loading system, mechsnicsl snd electrical
mmmmmtm.'uﬁ-m-pm-m,m
prohlmlumlﬂhﬂumh‘mﬁmdﬁllmhmmm-
hmmmmMcutmmmmum-m
mdhvc_mmluuquu.

mwwmmm-uummhw
mlnnmmumrwwauneuumuum;
toparated arens of the United Btates. It is with the construction
of cos such lmmcher cemplex that this historiesl yeport 1s
concerned.
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PART 1
ACTIVATION - MIBSION - CRGANIZATION

ACTIVATION

mmmmm-wmwwmmmmm
wmummmu.mwmmum,_mm
mmm:.‘ﬁm,n.n.hw.mw. I4. Col.
Mhml.lntmnlli,ﬂ.&lrw,mdmddtbm
affice, 86 April 1900, ea Acting Ares Englnesr, s desiznation
wnich wms changed to Avenm Engineer 27 June 1960. It. Col.
Autonalll retained commnd of the DNyess Ares Office throughmt
the ICIM Construction Program. On 1 Decesber 1960 the Dyess
mmmbm-mtdmmmmmm
NMisslle Construction Qffice, Los Angeles, Californim, Brig.
MMC.W.E&W,M. Col. Woolrow
u.uum,u.s.m,mmw,Amrwmmw,
succended @b Contrecting Officer. Tee U, 8, Army Eogineer
Mistrict, ot ¥orth, eontinued to furnish sdwinistrative suppart
woder Col. Rolend P. Usst, U. B. Arwy, District Enginser, who
ked guogesded Col. Wells, 7 July 1960. Col. Thowas B. Fayes,
Ue B. Army, suscesded Gen. Wnlling am Comsnder, CERMCO, 20 June
A961.

At this writing the office is in & phase-out sondition with
thres amll contawets vader emstroction. It is enticipmted
that the office will be officially closed cm 30 April 1962 mod
wmmmwmmmwmm



pOESTOR

The Dyess Ares Office was xesponaible for the ecostruction
of twelve (12) hmveosd weepcn aystem ltumeh sod oontrol fssile
1tien, The sres offive provided ewpervision, imspection,
enginoering oonterol gnd tecimical ssaistmmcs to the eonstrastion
sontreotors. mm-—mummw#
scngtrection wae Dev to pamrly sll peysemnsl imvolved sod had
WMMMMODWQJMW
withis o sfiort comstruction period,

The twalve lawncher sites ware loosted im o ciroulsr pettern
through six oowrties n Meet Coxtrm) Yeums with Dyess Air Foros
Inse, pesx Abilems, Dmme, ns the epproctmte ub.t The aites
ware, gemornlly, lossted memr mmmll ¢ities or ccmmmities and
e pemed for tham. All of the aites ware ecosesible fram
Feved ruads vith the contrmctor hmving enly short mcoees yosds
o ewmstrust end medntain during the somptructien pariod. The
loostion of the sites mnds it cuparwtively essy for the comtrestor
o ebteln willities with & mintwm frwestment of momsy mnd time.
Kisrtrisal pewe we supplied from mesrhy publie wility dmes.
Oozstrustics wster came Srem wolls the eumtrector drillsd et
tiree siten,” frem elty mins ot am wite,d end wes puped
fxom peods, Jakem or stresms wt the rumining sites.,

ie Bite locxtiom Msp DOC 1.

£. Bita Mo, 2 (Baird), Rite No. 3 (Demtom) emd Bite Bo, 7
(Bodan ) .

3. Bite No. 30 (Alsmny)
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The geology of the avem varied greatly from site to site M

Topogrephy wms not an important factor in constriuction.

CEIGATLIZA TL O

The Dyess Aves Offic» was manned by @ combioation of

U. 8. Army Corps of Engloser Officers eed civilisns, The
funetions of omch branch within ths Aren Office sxw discussed
eleevbere in this yeport. The Area Office Organization Chart
for 1 May 1961 was typionl of the hreakidowmn of personnel in
the Dyess Aves Guring the meximm effart periocd.’ Of mecessity,
wmmwmm&mmmmm
kapt flexiule to meet constantly changing eonditious. Bince
the eccostruction contrmotor weed “roring™ crews to perform
many of his move intricmte operaticos the workloed waried from
nite to mite snd the Carps of Englocers persomme) were ghiftod
in the oume genarel Bequenon.

The caly major change to the organisstion clmrt which is
recommnded by the Dyess Arem Qffice is to incresse the sirs
end poope of the Bpecinlists Sestion. It is reccmwoded that
this sestion be eompossd of individumls or tesms mpecifically
trained to inspect lmstallation of reinforcing steel smd
sonerete placesset in major pours, installatico of strustural

b, Bochtel Corporaticn Gesologie Msp DOC 2.
5. Ryess Area Office Personnel Chart DOC 3.



steel, construction of backfill, and the installstion and
valldation of the major electrical and mechanics) itess.
Doth the Govermment sod the copstruction comtrector bemefit

Irom this pe of specialization on the part of the inspection
foroes.



l
gt

PART TI
ARFA QFFICE BRANCE FURCTIORS 6

AREA ERGINEER

Pireoted administration, cupervision snd inspection of mll
ecatract eunstruction work mssignsd to the Ares Office. Recume
mended god megotisted oomtrmet modificstions. Performed liaimon
Girectly with CEBMCO, BATWY, end emstruction contrectorn.
Direcisd snd coordinated Area Bremch nctivities. Eaforosd
mwwummmpaunnm.

ASSIOTANT AREA ESGINERR

fonisted the Area Engineer end soted ms the Arve Enginesr
vhen e Aven Engineer wvas abosut from the Aresm. Frovided
ummwﬁ-wmuammmmmun
fiall im all mtters ef o tocknical satere.

EXRCUTIVE OQFFICER

Wmmwummmm
in & #tell empacity in delegated matters mot requiring the
immpdiste er purscml ettestion of those afficials. MNormally,
mmmmmm«-w
ummmmummmmum
Borvod @ the focal polat {n all mebters relating to the
Mministrative and Adviscey S4aff. Cocrdinmbed matters of
crgmnizetion, psreonmel sbafling emd spese allcoaticns. Berved
mmmwmmnmhmmm.
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Mmmm‘mmmmmmmm

mwunmtimmm wnnm-y
persoonel adedoiztyetion ss directed.

BATETY PRANCH

mmummnmmmotm
mammm—n&:wm Frovided
mmmwummum. Advised

acoeldemte. mmwwmmuum



Propared Mtigetion reportsa as regrired. Performed lahor relatioms

Nmetions, sssured enfarceammnt of eontrmct labor standerds emd
promoted good working relatlionskips betwsen the Corps of
Eogirmexe, lsbor ond comtractors. Reviewed mll ecosmmiosntioms to
contractors wideh d4d, or oculd hawe, crembed mometery or other
1ehility om the part of the govermment. Baceived, reviewed amd
mmmm-mm'-mm.

ADIINISTRATIVE PRARCH

Furnlewnd aduinistrative services to all elements of the
Mﬂmmmmnm Procasged
a1l lucoming and outgoicg commniceticos. Maintained the Area
mxmn.mmm:u-umum
Trovided fur the establisheent end operstion of elsctrical
commmionticas facilitiss. Opeveted the motor pool. Momitored
wwmmmmmm
mmnmm:nm-_m Monitored civilimm
Mmmmhu,unnlmmw,
mamw,mmmmm



mtil arrivel et job site or ymilhosd.

SURTRACT ATMONISTRATION BRANCY

M&mmummwm

mhwmmmxmmm
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n
aod resolved the contractors' claims. Assisted the Office of
Coumasel ia provesaing comtrmot terminatioms smd negotiations
of settlesmmt. Cootacted Project sod Resident Engineers end
other elments of the Avea Offics snd the Atlas ¥ Directorate
a8 necasmry in eomnsction with processing of eontract medifi-
ontioms,

CONSTRUCTION BRANCH

Bupervised end inepsctod all eomxtrect esmstrwotion wowi
ossigned to the Avea Offise. Coordinstedennd formulsbted
eenstruction achedules for affective prossewtion of the werk.
m.mwmmmmm Assisted
thﬁqum,hm
mmm,mmmmmwarmw
elalns, Campiled delly reports of work ecoomplished, decisioms
mmde, setion talms, working ecmsditions, ecmmsuts on progress,
tnd evalunted the aurrent status of all esmstrwcticn. Coordinmted
elosaly with the Bafety Dremch snd took expeditious sctiom to
Wmm-pﬂhhm. Mand tared
mmmuﬁiutﬁm
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atoslerntion impect, making eppropriste recommendsticns to the

Contract Administration Branch., Arrenged for mll trensfers of
eomstrustion to the Using Agency, provided Contrect Adsinistration
mumwmwmﬂnnmmm
of ENG Form 230 and relsted transfer docwments. Promptly sdvised
Engiosering Bromeh of suy soaflicts in design deficicncies as
foon @8 they were noted. Reviewed plans end specificstions
price to bid cpemings and Nionished ecmemnt as to desirsble
eddendn chmnges to the Kogineerimg Bramch. Established snd
farnished to Contrect Administration Brexeh eonstruetion ecmpleticm
nod acorptance date. Dirested the Ares Survey Crew. Arrenged
for photogrepghs of projest festures @t isportant stages of
yrogress. Expedited Govermwmt mmd sontreetor-eupplied
mwm.ﬂm-t,mmmummw
Befense Mpterinls Qywiem to insure timely srrivel of mmterisls
fod eguipment. Contectod mmoufacturers snd ewppliers sod
asplsted in obtaining delivery Wy reguired dates. Supsrvieed
the FI8 Sevtion, which was vesponsidle for the following:
Froviding epocialized tocimicnl advies on the imstallstion

eod testing of Propellant losding Mywtems; mcted as the

liaison element with the FIO Bivision of CEEBMCO; provided
Mmﬂnmmmhmum.
imstalletion and field opermticmal testinmg stage for Limml
@ceoptence; socrdinated activities of FE” ipspectors on
operatiomml sites and expport facilities) sondusted PLS

inmpestor treining) ecordinated with @ll bwemches of the
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mmxmmmormummmmmtm
materisls) supervised cperation of PLE fluid tewting laboratory;
mpervised operation and maintenance of Covermment furnished PLS
test equipmmt veed Yy the contractor; fuwrnished direct surveillanoe
of FIS field testing) provided tecimicel sssistance end ndvies

in pegotiations of eontrect modificationsy initisted or reviewed
roquests for ehanges in design to meet existing sooditicns) snd
mmmmumwmmm,m
change oxder mction,

ERGINECRIRG RBRARCH

B D e t—

Frovided geceral emgineering eod specislized tecimieml
sarvices in support of ovostrustion sctivities. Frovifed for
ﬂnmt.nﬁxn,mm,wmm
mmwm,wmm,mmm
mterial senples. Supervised contracts for services of
mmmummmmumu&
its f101d of responaibility. Furnished technical sdvice snd
acsistance for specis) tests en yeguired, Initinted or reviewed
roquests for shenges in design to meet existirg eonditioms.
Trepsred revised plans amd spesificstions, Govermment eost
nunm-nlnhn-m“mm,.m
modifications., mmmmm
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alewents of the Ares Offioe, Maintained ewrvent ee-duilt drewings,

wning data cbtaloed from Construetion Bweneh. Furnishod BATAF
ocpioe of me-being-bullt siwtches smd marked prints for silo
facility oomtreets. inintained the record set of ecutrmot plans
and speuifiontions. Meintained shop drmwing record files.
Msintained @ Guspence register for smples, shop érewings, test
results aod sisdlar duta regaired wnder essh eontrwet end fnsured
timely recipt end spproval. Bupervised eontrects fur Architecte
Englnerr services or tsoting serviess in commeotion with its
Ti2ld of rosponsibility. Porformed technionl mod engiosering
wxm,m-tmm. Resolved
mmmummmm,mm
Order ection to Comstruction Rrmmok, Paomished estimmtiog
mpport to Contrwet Aduinistration Demnch, Assisted s requested
in magotiation of modifications smd the review of settlement of
eontrectual changes. Farfurmed enginsering imspection of
mtruﬁ.antnimdﬂnhmmm
sampliznse with all design eriteria. Mnintained liaison with
Architect-Rngloser, Using Agemay, Atdae ¥ Directarate, Papporting
mmum,mm-wum
pleal mattari. Malatained the Master Bguipwent List. Assembled,

'mmmmmmmum

Materisl. Initinted aotion, maimtmined records, and prepered
reports for all apediting of cowtrurtion msterials.



JABURATORY BNANCH

The lsbarmtory work wes sccasplished by Corps of Englneer
perponmal in & separsts laboratory bureach set wp wader the
Aren Roglower. The fumotions of the laborstory were to make
comcrete mix designe omd eontrol soncrete mixes mt the batch
plant isclwiing gredmticn emd quality tests of sgzregates mnd
o test concrete cylinders for stremgth. The ladoratory mlso
tock field semples of solls, sub-base mnd base materisls mod
rea laboretory eootrol Nodified Proctor Cixrves on the ssverml
different satarials. Yook flald cospmetion tests aod kept
deunﬁmu. Tested paving sggregates prior

to ume.
BATAF

A coniition of mutunl pupport existed betwesn the looal
DATAF erganisation end this office which resulted in & tesm
effort. Efficieat hemdling of eonflicts in design mnd
econatzustion through edenge erder eanferences; velidaticn
Mmmmmmumw
guiskly reconsiled; and pro-final end fival isspections which
mmmmmu;m,mhtnauur.m
cutwird aigns of the excellant relatioos existing between
this effice end BAWAY, Iiaigon detween this office and BATAY

mmmwmmmaam,
Major B. J. mm,mmwmuumwrww.‘;

6. BSes DOC &,



BACXGRUUND YNFORMATION

Nen) eolate acquisition for the twelve off bese misosile
mm‘nmmmmwmmmmmm
Iotats pormommel.

Tor the primery castract of eonstructing the twalwve ilmmch
ellos snd control facilities, the plens were stemdsrd AFRD
drevings, site adspted for the Ryoss Ares by Black and Vemtoh
of Kensas City, Missouri. The stamdsrd drawings were made by
tho Dechtel Corparetion for the Air Fores. Both Bechie)
Corpovation and Hleck and Vestoh hed representatives in the
ren &8 & pert of the BATAF growp, to espodits pecessary
chenges to the plans.

Brisfly each Leunch emd Comtrol Pacility (launch complex)
wms to ecomist of a launcher silo eonstrueted of reinforced
concTete varying from 2' 6% to 9' 0" ia tiicknesa, 17h fost
deop with a disweter of 52' £°.7 s silo wes to house 399
tons of structural steel to bs saspended fyom the silo walls
et four points throwgh shook hengers by spring losded rods.’
In the silo there were to be imstalled two dissel generwtor
oots o preduce 1250 KVA, water ehiller emd air conditicming
wmits, a dawt eollostion aystem amd mectendical sod elsctrical
oquipmont aywbems 0 opsrute the entire eamplex.? In addition

T fes photos $ tihau 15.
8. ﬂﬂlmm,l'f,lﬂ,m-ﬂﬂs.
9. Bee DOC S.
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to thoss stenderd items, thero was Lo be installed a Propellant
Loading Bywtem to be used for serviging the Pallistic Missilas.
The other principla structure at emch facility wes to be the
laranoh Comtrol Ceuter, emmenly raferred to es the 10CA0 Tmia
wmg to he 8 reinforosd scomrete structore of two floorsm,
omplately wadergromd. il As the omw trplies, this structare
will bu wsed to house the ocmtrols for the missile. Controls
for the silo operation were ©o be installed by the eomstructicm
soniyettor. Minor stracturea et sach aite were to inclnds o
wstor treatment bullding end a wmter cooling tower.2 Other
extarior feetures were to Lmelwle sesurity fevoing, @ peved
mmmm}mmmm
Verious storege tanks wars to ba buried wndergrowmd.)3

The soantrect for the comstrustion of the twelve missile
igmnch pites meexr Dyecs Alr Foroe Davw wes advertised to
biddors co £9 April 1960 by the U. 8 Army Engineer Bistries,
Fort Worth. Rids warw opesmd st Abilens, Texms on §6 Msy 1960
nmm(ﬁ)m@m The kigh bdd wes $21,504,000 and

the low bid wae 20,075,000, The Covermment Estimate wes $22,56%,5k.

e lov bdder wes & Joint ventuze emponred of N R
Denthry Qompacy eod Browm god Root, Inc. The eontraet waa

fioe phaotos §5 thru &2,
Pae BOC 6.

foe photo Mo. R0

fos DOC T.

EREP
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avarded to them end the motice to proceed with tbe work fssusd
on 27 May 1960. This coontrect war incressed, doe to modifi-
cations, to $30,179,000. Construction was sterted on 7 June
1960 when excavation wes commenoed at the Paird Site. A listing
of the majer sub-contrmctors, their scope of work, cost emd yated
effsctivencss is irclnded in the Bupport Pocuments Geotiom of
tuis ruport.)* In edfition to the normsl type of mub-comtractors
wmwmmm,m“mwmm
soventeen (17) contrmocts woder the provisioms of psxmgreph
BC-A2 of the Comtrwct Bpecificsticos.l” These smsigned
eontrects were of both the mapply and imstallstion types end
totaled §3,93%,098.T7.

The comtractor wes given the option of elther sbmft
excevetion for bhoth the milo and the ILCC beginning st spproxi-
mtely ground elsvation or opem eut exomvation to elsvation
900.5 sofd sdaft excavetion for the milo from that elevation.
Open cutl excsvation was clwesn. The following is & resums of
the exomvwiion process et emch site:

SALED EXTE

Contrustor etarted excavations 6 Awme 1960 wxing three
Di=-f0n, ona Richigen domer end oms D=8 "Pogher”,

2%. Bee pOC 8.
wo mmg.



Intercoptor "V" ditch to divert surface runoff from
mmamlnmmmt-mundthammmmgs
mtral grodor. Several ksevy rains during enrly stages of
excwrntlion disclosed the inadeguecy of prelimivery ditohing
work and mystem was extendod snd dcepensd.

Oa 9 me 1960, large limostone boulders wewe encowntered
&t about 5 to T fest beneath oariginal ground eurfece end the
mmmuum;mmpmm
Enelid dmp trucks added to the excewation opermtions.
localised drilling mad shooting was necessmry to reduce the
hugs boulders to sizes suitmhle for efficient bendling by
the equipment wtilized.,

mmmm_memhm
nmmmmmmmm-m
Gultahla for use as backfill was stockpiled in desigoated
mummmmwmmm-mwm.

wmmumwmm
elevation §03, the top of the limestons layer eed in horiscetal

mwhmuammmm.
Wmn the pen eut resched working level at elevetion 960.5, a
Vﬂmmmu_mmmnthtmm
m-mmmw-mmnummhﬂ
axcavation wooking sres.
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1t is not eocnsidered that changed foundmtion conditions
mmm&mmmmumthntmwwumm
a elnim,

Ground water eacountered csmsed &ifficulty during backfill
end foundmtion preperation for wderground water storsgs tanks.
e sespage water was at a level which cpused excess molsturs
in backfill thus preventing successful efftorts to obtain
sufficiently firm bedding fur tanks. A French drain wes
construoted around the taok bedding arem end lesding to a
map.  Pewstering of sup ws paxforned by puwping.

- Open cut rock excswation was in progreas from 11 Jume to
26 June 1960 when wark sres bench elevation 960.5 vas resched.
Mhﬂmnmﬁnﬂatmwmﬂh.
m,pafmm-eommmmwlmm
to 60 horizontal or cne degres. Bpacing of weatbered vertical
xmummmmmnmmmmtmm
wmmtmmmuwmm
fron ' x 6" to &' x 10" and were from ' to 3°' thick. Bpecific
mmmmmm-uwmum
mm_mmdmthtmmmw



Hllo abalt excavation below reference elavation 960.5
bagan 29 June 1960. Concantric eircle line drilling wes not
uped untll eleveticn 904 was remched. A erene with clemehell
mmmmmmm,wmwmm
MWM%WMMthaﬁM
A@-Qlﬂlﬂummdltbattmotmmﬂntopm
material to be picked wp by the erene. An elestrie bhoist wms
Placed in operation when shaft reached elevation 924, 13 July
1960. The hoist raised & loaded skip busket on channel rails
attached to the allo ring besms, e skip wms duzped from a
tipphmtoamuummtom. The empty skip
returped to bottom of sbaft by grawity.

Line &r{lling in Wasting cpermtions begen mt sbaft
elavation S04, Jolss were mpaced b feet on eenters in silo
interior and 2 feot an esnters sround the silo wmll. The
depth of drilled holes waried from 12 to Pl feet. The mmber
of holas fired end the charge per hole wms not yecorded. A

IRILLING JOLE BErTH BLAETTNG

26 Iy 1960 15 fe. 7 Faly 1960
3 Avgust 1960 Bl fx. & Aogust 1960
1L Angust 1960 n e, 13 Avgust 1960
A0 Angust 1960 20 ¢, 19 Aogust 1960
P6 Avgust 1960 IR - 15 ft. &7 Avgust 1960
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All over breskage or axcavation bayond the required
spacificmtion lines ware beckfilled with pnsumstically placed
concraie, gunite, or o combimation of eoncrete with the gumite.

Contractor's eycle of cpevations. Drilling snd blasting,
Mwmmmmmmmtumm—9
front end loader, this bucket baing hoistad to tippls end dumped.
Whan the locse mabterial was resoved end pecenssary trimming
campletod the ring bena was placed, followed by either lagging
botween the besx end ths coe previously placed, or with walded
wire fabyric aod pmite in place of lagging @8 reguired by the
specificaticos.

The yook strate socountared were essentislly horizontal
encugh not to cause QLCficulty in shoring. Coperwting the
#ilo wall was successfully secowplished.

At reference elevation 846 in sheft excevation water wes
encountered but the mmount was msall eod was sbeorbed with
exnevated mterial until excavetica wes completed. JFollowing
the excsvation the water wes cccasionslly removed by m munp
pus

fhnlt excavetion was ecmplsted 3 August 1560,

FENTON BITE

Construction operaticns began A June 1960, weing one
Hichignn wieeled domer and one -8 domer elmaring the site of
brush and serub oak, which was piled snd bwomed.



Bite excmvetion begen 9 June 1960. The equipment for
initial cperetiocns was 3 motor patrol gxwders, 3 D-8 domexs,
2 TH-00 sexepore, P trooks aod one front enmd losder.

The first thres er four feet of exomvetion wes esndy
alay, shanging to ealiohs aod & Jager of Limestone in lmrge
pleces W% to 30 inches thick. A single gwonged ripper we
used to locwen the rook but the pleces were too large to be
romoved with BW-B0s. A front eod lomlisr snd Buclid trucks
wazrs veed to move the rosk. Somm of the larger pieces required
wwmummmm A Gafinite
mmmdmmmmmwu
open eut rock exvavation 414 pot otcur beomuse the changs wes
sredusl with rock increasing in glse aod gmatity wnder at o
dapth of 20 feet I8 merged imto @ firm ecntimmous lmyer of
badrock. Dxcaveted material was stoskpiled om site in weste
frens indlemtsd on somtrmet plmns,

Burfare rapcfl water was diverted in the direction of
mteral draioage by willizing & embiration of levee snd "V"
ummh&mmthm*ldthmmt
engivation mres. Nowswver, one vory Meewy wain brecched & low
doves seetion emming 6llo ebmft exessmtion to be flooded to
o dwpth of approctamtely aine (9) Dot end delsying shefting
oparatlons for eppracimately 3 dmys.

Ground water tabls er growsd ssepage wmter wms not
mmmmnmmwtﬁ



roquire eontrol. Rainfall entrapped in the cpem cut work srea
wes removed by pumping from & sump pit excewated in the low
work sres region raference elsvation 958 pesr the lmunch comtrol

Tirm bedroock was encountered 18 fest below ground swrinoe.
The layer was susentially fat sed loval. Bystemstic drilling
end blasting began mt this lsvel vaing wagon end erawling drills.
In the gpem eut the @rill kolss were apeced spproximmtaly 5 fest
on eenters amd 1N foet deep. The holes were loaded with 8
pounda of gelamite, using decked mwthodl. The yield per shot
mLquMﬁrmu;o.@pundgthw
cuble yard of rosk. |

Bhafting operations in silo merged with completion of open
¢nt operations 29 Juw 1960. Idoe drilling in silo was wade
in eoncsatrie sircles with radios iscreesing 5 fest sod Arill
halen spaced spproximtely 6 fest on esch cirele end sloped
toward centar 1/A to 1. mmﬁmmmw
ond Jonded with 3/b of gelamite per foot of depth. The sircles
were mmbered aceording to positicn with No. 1 the imner eircle
and Ho, T the outer eirele aod the shots were fired, using delay
@otion fuses o that order of firiog wew 1, 2, 3, b, 5, 7T end 6.

Paring one firing wsing this order there were £ wnexplodsd

holnonditun“hthtoﬂuhd&oﬂlo.?
being fired abwed of No. 6 the fuses to some of the losds in
holss of eircls No. 6 wore eut, however, B later check discloged

i



)

wmm:ammmmaammmmwvm
connections. The decking system of lomding the holes 414 not
produce the desired results 0 the eclum systes was sdopted.
m&mmmmmm,mhmmm,
another at omter sod the third two feet bolow surfece. The ring
botme oo the 810 wall and the position of the @rill bit bebind
gide on driller prevented drilling and shooting » vertiosl
wall oo o pent line for placing riog bemms and lagging. The
contrector cdemged the depth of holas ¢o 12 feet and drilied
the outsids eircls of holes sloping towmrds the wmll with o
alope of 1 1/2 inoh per foot of depth. This reduced smount
ofﬂlhi:ﬂnahtmdmmhmmw
an mach os thoee foet.
: mmmmmmmmm
Mﬂmu&mmwmw;mam
T emtrector's ewesavation of meterial from milo shaft
hegan R Joly 1960, using o crens with clsmbell hoisting
raterial Zrom shefl aftar it dad besn placed comweniently by
A Droot omd loafer in bottom of shaft. The fromt end or mikip
mwﬁ-mwmuum
Mﬂnﬂult'ﬂthhﬂpﬂm*mul
Pils to he ploked wp with the clomsbell, O £2 July the
cantractor placed & skip hodst into opermtion for removing
reterial Srom the sheft. The front end lomder placed thw
mm-mwwnﬁmwﬂnmm



AR (Rl

R .

the skip wes holsted out of the sbaft along channel reils
attached to the ring beans. The skip or bucket discharged
the mterisl from & tipple into @ ahute vhich exptied into &
truek for tyensperting to & stockpils ar a £111.

The ehoring in the Bllo was provided by steping wide
flsnged 1 tean soctims into eircular segmants with end plates
muhmmhmwrm.
ring ond A series of theer rings placed horisontally snd at
Wmmmnmm-mmmm
The space or surfaes of silo wall betwsen rings wms bymoed or

Contraetor started ocmmon open et swomvation 13 Jmne 60
using four IN-E0 serepers, D-8 "(at", D-8 "Puaber” mnd motor
putrol gredsr.

Mmumwmmm
m«.mmmwwmmmumm
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umﬁmxmmitdammtlcgumumhymtnct
drawings toward the center of the mren. Scrspers were pushed
by bulldossrs to expedite the lomding end the loosened mmterial
mmm&nimuattoélpmm All mtarial encountered
inopmmtmldh;eutudummtim. o
materinl wis weted.

Mmtmwm“nmmmuum
960.5 was capleted £0 June 1960,

8o shaft exesvetion bagan £5 June 60. A fromt end
JmﬂaruithltwummMMﬁamu
coller besm at refarence elevatlon 9GL to locsen material snd
pﬂnitMrmullvmmuthmuﬂMna
into Ruclid duwp trucks. This opormtion eontinued to ywferencs
elevation 512 st wikich point shals msterial encoumtered mede
it necesssry to undertake drilling and blast operaticosl
mothods of loosening mmterial.

Drilling amd blasting began 1k July at reference elsvation
912 flo detall resceds of operations was maintained. Th
f&atmdmmtnhlmmmﬂblum
ooe half of silo bottom exrea wt @ tlmn. Thres wagon drills
mmmmmuamm. The seoond
woms of muterisl utilived holes 15 to 17 feet deep mnd the wbols
eree blasted &t cne time. latter cyeles utilimed holes 21
mtwn&mmmmwmcmm
outwnrd toward wall spproximstely 18" in £1 feet. Contrmetor
mummmhmmmmmm.cntuthw
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instances of migfirings, uwnlosded &rill holes and resultent
poor breakage of rock and slow progress due to incremssd mir
bmmwer work necessary to maintain silo shaft aligrment mround
filo walls. . _

Ovexbwreaionge of silo sheft wmll wes megligibhle and was
£11led with concrete placed monalithiselly with yegulsr milo
mll commrete plaoewent. '

Below reference elevation 12 all looesn mmterinl wes
yemoved by skip holst equiment plased is epermtion 12 July
1960 end loeded in skip by front end lomder, Detwsen refuremce
elavations 065 and 855 materinl was envountered which we soft
mwmtmwﬂmmmmmm
than drilling ewd blasting operwtions. hen exowmtion remched
sppraxivately two foot below dosignated ring bemm elevaticons,
Ting besms were hung, asswsbled and wedged into position
against allo slaft wall end wire mesh snd yuemmtic ecoccrote
installed brtwsen ring bemss pricr to contivustion of
awnarmtlon.

Ground seepagn wis encountered beginning st sgproximmbe
mmgﬁem—nmmw
dmyer cesurring from spproxisate reference elsvations 949 to
s, The oot of Beepage wie not eonsidered a merdcus
problem with the flow cotwrring prinsipelly from the morthera
Tundrent of the shmft wll, Comturt content of ponowsmtic
mmnm-mmﬂuzmﬂm
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no sluffing occurred mouigsture continued to blesed through so that
lmmedintely balow between spproximste reforence elevations Ghl
and 933 polyethylene sheeting was placed against shaft wall
rrioe to vire mesh end pnoumatic eoncrets placement. The above
action vms eonfined to northerly quadrant of wall, The sloping
sight tube drill hals penstratsd the previous conglomerate
layer end after sxcavation reschsd below reference slevation
900 evidant of flow mt the higher elsvation decressed snd
wmmmumtmmmmamwmbm
0 elewation 500. However, this division of flow smounts
assed the prodblam so that not sny fwrther special trestment
WAS DOCRERRTY.

8410 ghaft excavation vms completed 15 August 1960,

JAWN BITH

Contractor started site prepmration fencing and grubing
nmmmmwmtmumummﬁomm
mm%,mab-ﬂ'rm"mmb-&uﬂlﬂpp@.

WMWWMM"MWM
open cut mxoevetion area by construction of dike ercund
povimetar of exomvation arem.

nmmmmump&mmm
smuarumtmuth.wmmmm
mmwmmm&mth
procedures established at Baird mnd Denton Bites in arder to
looson the materials. A Borthwest shovel and 3 dump trucks



were used to load and remove the loocsen mmterisl.

Opan cut excavation to reference elevation epproximmtely
960.5 wae complated cn T July 1960. Excvated metorinls were
mmmmm-mummt,mtm
soutinest of the open eut exeavation mrem.

Open eut rock excevation was in progress from 18 Jume to
2 duly 1960, ldmestone badrock emcountered mt sppracimately
referace elevation 502 ws Kllghtly yough, £1st surfaced,
miwﬂﬂtmﬁanMSwnMﬂWh
k0 foot specing.

6ilo shaft excevation belov alevation 960.5 began 15
MJMutmnm.MmdMﬂthﬂmwhom
mterial for remowal by elam bucket. Rock shmfting opermticns
vare started B2 July 1960 when & layer of limestone wae on-
eountered at epproxientaly reference elsvetion 995. Holes of
B*Mmmm-kmmm,mwm,m
pound. pcmdsr per hole. .lm-mhn-urulo,t.hew
mmmmumwmmm. This test
Nutmmimtnthtitmmmwdm
materinls would be sstisfactary, 80 line érilling to s depth
of 12 foot wvas used.

mmumMmmmmmwm
the depth and formatica of the stone. Hasting hols depth wes
mmmm,mwmrumgm@m
Esrcules gelsmite, mmmmml,hj,



pitching &ll material to emnter of silo. Approximately %
pound gelemite per cubic yard of excavated yock wms wtilimed.
mmmm,mwm-uuuwtn
pormit loading with fromt end lomdar,

Ovar shootinmg end over hreakage vas enly slight snd was
corrected By reducing the cuter ring hlast chargs, and closer
spacing of hlast holes. Over breakasge or excovation beyomd
WMM:-.W-:&MW
plmedom,wmu,wlwmﬁmwmw
by concrete during slip foyming of silo walls.

Contrmetor's eycle of operwtioms. Drilling blast holes
utilizing wegon end cremling drills. Bamovel of drilling
equipment from shaft followsd Wy lomding of boles with
'mmu"el-nim“mm. lower front end loader
into site shaft to load rook imto ekip busket. Following
mdh-ﬂmwm«uh
m,thmmmu&umwum
vire fabric with posusatically placed eoncrete installed

between latest Wﬂzuh—mdmi-ﬁnuhm
it.

PEATCIAY 81TE

mmmmmmmwﬁo
mmmwnnmm,muMm-mm
patrol graders. Ch&)urﬁthripptrmﬂcdlttmto



loosen material.,
lomtumptimdrumgemmmbymmtm'uw
mtrolsudusmmnﬂnbhfm-mmyemtmumof
mwmmmwunmm-
vation 960.5 was ecupleted 20 Jdme 1960. Materials loaded by
mmmmm-mmmmmanu
arett on #ltes.
Mmmmdmmmmmh
¢lazaified as bedrock in the pure strustural engineering sense
of the word. Aﬁnlwotntcﬁalmmmn
raference alevation Slh end @ lard material resewbling Limew

-mmmmmrwrwammmm

refervnoe elevation 872 but emtrectar elected in both capes
“M‘hmmmrwmmmmuw
than drilling end blasting procedurss.

Bllo shaft excamation started 11 July 1960. Materiml
wha loosen mod pilsd by TD-9 losder with ripper for elemshell
mﬂ“udﬂtmnumwmmm
%kip holst during later stage of sbeft excsyation.

YINTERS BITE

WWMmmtmmﬁmm
mm,mmm.m. Exosvation was
mmwmmmmmm—mm.
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Interception dreinage wes provided Ly ditching on west side
of out, around porth end. Drainmge wes to south snd east,
Interception not required on emst side duwe to mlope of tervain.

Open eut excavation to work sres bench elevetion mpproxi-
mwm.s-ewhwmnh);'m. Broarnted matarisl

]

umd gtocikpiled in egel plles ca extrerm weet nod emst sides
of site.

AlLL strata of rock encowtered wers mloping from morth to
acuth, falling fyom coe to two fest acroes width of eilo sbaft
exanvitlon .

8110 shaft exoxvetion below sppruximete referesece eleveticn
960.5 bogen &3 July 1960 wsing m “trecommtor® (fromt end lomder
ﬂmmmmm&)umnmﬂmm
matorial. Cyene, FA 40 toa, with elsm buoket yewoved mmterisl
from hole. mnmt,uMﬁ,hm
mmﬂmﬂnhﬁntmﬁ-‘m,ﬂnmmwm
"tramcmvetor”, to remve meteris) frcm hols. At spproximately
elovation 850 the oontmmstor installed @ holet with buckat snd
alda tracks for removal ef materiml frcm hols. Drilling not
mquired wntlil elevation 802,

Upon sttaining referense elowtion 802 the mmterial, gypsam,
m,mm,mmmmmwm
santracter found 1t necepmmwy to drill emd shoot. Thres mhots
vore mde, aach £l fest deep. Appracdmetely 300 Pe-inoh holes
e roqilred fur emch shot. Approximmtely /b pownd of
Bxrowles grlatin dyomcite wes weed per ouble ymrd of emewrated
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matorial. (Bottom of third shot at elevation 826). Firing
moguance was made in clrcles, wsing No. T, Ho. 8 and Fo. 9
dalsy cape with eaxly ahots st esnter sod Iater om outside
sircles. 7The blasts resultsd im eonical pile. Ehale and
limestonn booke doam to pieces of Jess than 1 foot mise.

Qypsum peemed to abscrd shook snd Aid mot frecturs well.

It vas pecessary t0 use csbles and yemove messive blooks of
@psua from hals individmlly. Adr toals wers required to
tria wmlle.

FHEP BITE

Contractar started site greding sod stripping cperation
20 Juoe 1960 wtilising IW-20s, D-Os and a patrol grader,

Iwcauge of the very limited gmatities of avallable
overturden material, no intsroepting dralnage wes constructed
to divert surface water runcff firom excevetion watil msjor
mins in mid-J\ly flooded sxcavation arem. Corrective mction
in the form of low dike sxround Lip of sxcawntion sres was
then eogstrocbed.

All gommon cpen cut excmvation &nd alte grading was eom-
ploted 1 July 1960 and gpen cut roek axemvation started.

(round setpage water was encomtered st appraximately
refersnos elevation 970 in the furm of pockets of entrepped
Umestons aod drainage from esvities comtaining smturated
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2llts and elay. The inflow quantity wes small smd terminsted
rapidly so that 1t ocmumsed no interference with cpen cut rock
excovetion. Waen opsn eut reached work srea lsvel mt reference
elsyation spproxizately $60.5 a swp a8 ecostructed to gather
rainfall runoff entrepped within exomraticon axes.
Opmmxtrmtmtlm-linmﬁmwmu
5mn;muuwkmmmmumsﬁo.5
was reached. Dip of strate nor spacing of exposed verticml
Joints was not recarded. Parfese of struta we virtully
borizontal and expowed verticel jointing wes not severly
wenthered. Mﬂchﬁlwq’mmﬂ.mm
end blesting cpmmtion was not elearly regordsd. Appaxrently
Wmmmmmtmmww
mtarial &od progress in removal of loosen materisl. At least

o shots ixvolved drilling over entire mres end loosening the
matorial 1o ane shot while other shots imvolved only psrts of |
excavation area. Approximately 000 holes were drilled for
mmmmmmmdzmumu
por hols. The two €00 CIN mir ecegwresscrs and two to four
wigon drills used in dArilling work were moved omto site snd off
&3 eeded. _

8ilo shaft rosk ewcewation below slevetiom 960.5 bagen
1T dvgust 1960 with drilling cpermtions. A exmne with elese
tim Ll was wmed to remove loosen mmterial from sheft, losding
into duwp trueks which hauled mmterial to co-site stookpiles.
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Am-ledermmlltbOttmofmmpilemtermm
clmambell pickup. An electric hoist was placed in opermtion
mmmmumﬂTmuwm. The
Botst raised & losdod skip bucket o chamne) rails attached
to ibe ailo ring bessw. The skip was dumped from m tipple
into @ elute diseharging imto trucks. The empty skip wes
returned to bottam of sbaft excavation by gravity.
Concentric eircle line @rilling for silo sbaft blasting
peratic bagmm at elovation 960.5. Holss were speced on &
rmtmmmnlnhttriorunh:mdﬂtbotmmm
axound peripberal eircle with outer ring holes being fired
firat. The depth of drilled holes weried from 11 to BO
feat.. WMMMnmhohm
from b t0 8 pounds of dynsmite. A few additicoml shots were
rmauttmmwmmmhmwsmum
mmmmmwmhmtmt
and 2learanoe. "
MWW‘IWMMIWM
mmutmummmm,mm
at 906, mﬂmwmmmm
mmhmmmtBGIMMﬂmb
croeged in Quemtity with time. Remowal of water was accom-
menvunmun;awmnmum
rwlwemmmmmmummm
mltmm.mlummwmthm
mmmammmwu.



FOLAN BITH

Contamctor started site prepsraticn work em B7 June 1960
and antunl eomoon opeo ¢ut excavetion ou & July 1960 ueing
thowa 18 ey Buclid sarepers, two I-8 btulldomers, ome B-0
"pasher” enterpillar, ome motar pmtral greder end two service
tracks.

forface water runcdf from comsicral raing we diverted
from open emt exssvetion by eonstruction of a low dike smround
eircanference of the sres. Ronoff entrepped within the open
mmwmwugmmmﬂm
wmm“mmm.smmﬂwmdﬂn

On 9 July 1960 top of eolid bedrock wes resehnd st reference
elevation 905.5 and the eomeon open ewt sxeevaticn phase of
work ses completed. AlL wasts maberinls ware stockpiled en
qtm“tmwthmmmw-pum
with top soll and ealiche material segregated from yoek
amsTrRtLon.

Opom eut rock excewetion was in ywogress from 10 July 1960
mﬂﬂt“h‘dﬂ‘t&uﬂ.iﬂtb&dmwm
1960. Reck exoswation cpuretions were in progress 10 July te
15 July 1960. Nolss for essh shot sweraged 105 - 211, Mo i
ferther exonvation of comsoguence s performed wrtil £3 July |
&t walch time @rilling in the open eut swen began., Drilling
WWM“NMMGI&M
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cr mmber of hales is svailable. The recard does indicate, however,
& verimnoe of from kO to 350 holes and depths of from 2 fest 6
mm-tom-mmt. Rock eesvation was removed from
mwmumnmmmmsmn&m

for hmaling and ove bulldomer for stoekpils leveling end maine
tenmnos . 'mnmmmwmmmmm.

8110 stmft excavation started 17 August 1960 with &rilling
opexmtions,

Brilling st elevation 960.5 was done in eawventrie eircles
vithMimwatmtmmm-nd
mmmmmmmmmmm
thens cireles. Baven rings of holss were @rillsd spproximately
ﬂmtw,mmmmwnmwﬁm
of fiftecn degrees. e eighth ring wes drilled only £} feet
deep. Ihuis latter four fest mrem was for the collsr beam.
¥nter wos encountered in all holss &t spyraximtely elsvetion
951.0. Awmwm“mhm,mémm
mmwmmmmmamm.
The holgs mre loaded cn B0 August with 0,5 pounds of 40j
Gyemnite in the B} foot holes end 12.5 pounds in the 2L foot
m,_iq_.MdﬁOOMmm he emater holes
mn}uwmmmmmummm

mmmumsoonmmmuammumar
ammmmmmwm. At eleavation
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940 drilling methods clmnged, the progressive four foot Aimensgion
mmmnﬁmmmwmm
peripbery together with the twenty-cns foot depth wms wetmined,
m,mmamhdmmmmm
mthnttrmmmm-hdﬁ-mmmmr
alaated towerd the cutsife so that at the twenty-one foot spth
the bottom of the hols would be epproximately st the vertiesl
exvavetion line. 7This mathod was necsssery to permit the wse of
Gmlve foot drill steel and to allow the alr heemsr to elear
the Lirst risg bomn above the bottom of the ammwvation. As
@ rosult quite @ bit of ehipping end sutting of the walls were
Tequired even to point of scoe seocmdsry drilling end sbooting.
nummaaruungawnmummmm
hh-,nuetu@muﬁomumumm. o
mmumaorhummmumwmum

wms maintained. Bovever, in gemeral the above method wgn

used throvghout the excavation,

[}

or four memll pipes through the gunite. Winter foll eontimecusly
mmm«mmmm.mwmm
eonditicns ware vary bad. It is estimmted that 5 - )0 gallons



per minute fell sontimwously from the walls.,

foalt excavation was comploted £5 Ostober 1960 being sixty
thmlmdmumammwz.ﬁm
per dmy.
ARBON BITRE

Contractar started operations 19 July 1960 etripping &
maise crop from the work exva uveing m meinmtainer. Yhe top soil
and vegetation was windrowed snd on 88 July 1960 the excmvetion
thmwm-anﬁmwthuuuthm
mmmwmummmwmam
rubber tired pushor. The msintainer wns weed intermittently
during thia phase of the excevaticn. The top soll amd wege-
ation wme stockpliled separately for future replacemsnt. 5

mtwmnm&mmmmmpm
in & levee acyoss the east and north sides of the site to
divtrtﬂhuh‘mth'mk“nhmlnlopenfm
ground st this aite 19 to the southwest.

On & August 1960 free water ws encamtared st a depth
ef 19 fest in the mrtesisn effect. Exosvation was balted on
SMthmmmumnhmmnthm
of the wper SRR of water. On 1§ August, the srth moving
mtmmumuummmm
wma installed, -

Opmmtmﬁmmommhgmtmﬁo.
mmm_mutmmmuAm
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ho

the contrect dravings. All excawated msterial from the open
cut will be sstisfectory for bteckfill.

wlm-mummnlsmmm
ground surface, reference slevation 971, flowing from s @rilled
mmummﬁmmmm
af the open sut to 31 foet below surface, reference alsvation
95%9. However, the bottom of the wpper water bearing strmta
e punecd Bt 26 feet depth. The inflow, messured with m
Cippolatti type wuir, ms later determined to be 56 galloms
por mimite. This ioflow gesmed to de from all sides of the
open gut and oontloued. Yhe contractor sttespted %o somtrol
mmum-mmmmmnmm
banch ledge, 15 feet below gromd meface with well points
extending through the upper watar styats. This method pertimlly
reduced the Llov into the opem eut but was only sbout 50%
affective. Fo interceptor ditches were mxintained during the
epin cut moevetion operetions wor was & dragline esployed.
The remalning meterial (from & depth of 20 to 30 feet) was
mmmmmum-mhmw Ton
matarial thue exomvated wes $00 wet o Stookpile to amy depth
ummmtmmwmw“u
Gry. Teis dispossl of emcevated waterial wes in vialation of
& lettar written to the ecutrmctor Ly the Area Eugimeer smd
nmmmmamwmtwthmm
Engineer,



very lightly to avold bresking the grout eurtein snd drilled
A koles, four fect desp. e holes were losded with § stick
armunmmmmmmgx.summm.
uﬂumm“mmmmmm
vare Just cleaned out, Re-drillsd 40 hales mod loaded with
ybmwmmm-umwmu.
n-umhmmmmommrnrmmm
mmmwm.mm
results. N moticssble increase in the inflow of wmter s
m-nmnorhuuummmmmm,
mmmmmm Bormal. exeeweticn
mmmmummm
mumlﬁlwuhn-nlﬁhttmmm,
mmm,mmmmmm
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ond the contreetor again decided to blast. Beventy holes were
mw-mwmmwwumnmasﬁo
pounds of gelatin (60%) explosive using the delsyed firing.
mw;muthmlmﬂu;mh. Eroaya-
tico was ecutimnd to reference slovation G843 fest vhem &
mm-.wmmw.wmammu
mum-mmmmurmm
Lrom Use previous blast. On 0 Fovember &t referemoe elavation
aho,muhsmmmummmnnm«
golatin ware loaded into eech hole. This blest suocessfully
Mhmmmumummmh
mwamwmmnmwmm
prrformed at this site, hmwmw
ﬁuhm”qumuﬂmmm
yarda, mmummmmumm
1% 1s & shals, sxospt for ebout 300 eubic yurds of selenite,
mmmwwwmamm The walls
mmnmmmmmmm.
mmlw-munsmwﬁo.

SRR Weey Bre

Contrastor siarted oomacn cpem eut smowvation 3 Augast 3960
using W8O8, Mmmmmm.

wmhlmmmw“mmth
m«rnmntmnmmmmm-mw
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pumped to & eonstructed channel whieh &rained imto private
propersy on west slde of site. Bofacs water run off beyond
srea of cpen eul exvswmtion willized matwal drainege to esst
draining fnto an existing ehennel along the emst property line,

Opan et exowation to wark swres reference elsvation 960.%
e copleted an 9§ August 1960,

Bllo saft exnwation begtn on R9 September 1960. A
front end Loadsr wae placed inside soncrete eoller which
formed the cutside wall of the silo shaft. The fronmt ewd
Joader with rock wippsr Jocsensd the mabterial end placed 1t
i pilse fup motar evens with elsmimll to load nto trucks.
This cperation eontimesd to yeferenes elevetiom 920 st which
point the shale material beoosme $00 Mard €0 brwek loose mod
progress wae slowed down ecmaiderebly. The Contrectar decided
0 begin blasting cpmrwticms vhich wes mgressble to the Project
Rnglosar, .

Hasting eperutions begen 13 October 1960. Thvee wegm
mu.m-ahmummmu-qu
ef 71° from refurence elewations S0 to 899'. Holwm wers
fpaced ca 3' eenters om the eirewfurwnos end 3° mpaning
muu—rm-—nm Noles wre drilled
Bore or lass wertizal. Gue pound af powder we used per
cuble Jmrd of mmterisl. All holes were shot sim:ltscecusly.
MMMHPMMMH‘&MM&W

othar gide. Maximm elovetion of loome meterial was 27’



“-

All material vas frectured and Lraken up sufficiently enough
20 that the front end lomder eculd kad the meterisl into one
cuble yard bucket. Trimming the 8ilo walls was the gremtest
task. Three jack hivsesrs were nsed continmuously to trim walls
for shoring from reference elsvaticns 920 to 832, At reference
mumammmmmwcrmmmm
daa 0 the very firm sbhals emdition which eurtailed progress
greatly. Drilling opevaticns began £ Bovember 1960. Three
wmgon drills vere wend to drill sgmoorimmtely 150 holes to @
depth of £0°, One pound of powler wes used per gublc yeard of
miterial. Resulta of the blast were excellant. The center
@oction wes shot first snd then the cutside area which resulted
in & 6' high oone of raised loose meterial in the eenter of
the silo shaft. At reference elavetion O47, the eontrector
agein docided to drill exd blast due to the Aifficulty of
,mmmmmmm:mm A total
unammmm.apadm'. The first row
of holes was drilled culy ane foot from the silo wall insoead
dmhtummmm. e resson for meking
mc—mmwmmmthhmom
mmmhmdmmmw
e jack hmmsers. nm,mmummmm
@ubic yurd of material, The blast was vory good, bresking i
the firm shale well, so ewcawation eculd proesed yepidly,

o
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lhnnulowtmnmmhndrurmmm%h
mharbegmmping!.ntoﬁnttltmﬂphul. This pee-
page vas due rostly to infiltyetion of matecedent rminfall
orl.zﬂ'ﬂlrmlahthlh:dtthmhtmﬁﬂ-hlndm
fomud. Fron reference elevaticns 954 to 920 firm layers of
mmmWMWMmmntm
perched water tablas. Raference elovation 990 wms the be-
ammotamtmmm;mwmnnmm.
Mmhﬁmulramt‘wmummm
mmmttmwmhmmmtmmdd
8lio shaft exoswstion. Beepage was consentrated in two
mum.mmmmmmmmm
other nesr the £ill and vent stwft. Some seepage oecurred
hmulmtm%omm&n“ﬂytoﬁutwinm
shale. haqmﬂtydannmmmWﬁm
3mknumswmu&mwmmmamm
mthﬂmmuhmto-lsmmm. Hinimm
nmttccmhumwtmm“utimmsm
per mimite. mm-urnwmmmnmbym
Gponings in gunite wills end diverting the mejor flow into
shaft by weans of pipe ewbedded in gunite wmll. Paring

&mmmmmpnwmmmm
@bove open cut srea. '
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PHARTOM IAKD BITE

Contractor started ocmmon overcut excmvetion £2 July 1960
mmgmmnmtrm.mwm.m
motar patrol greders and coe Michigen bulldoser. -

There was no eheage in emtrestors operetion watil ccsscn
cpen gut exowvation wis ocsplated on 88 July 1960 whwm yook
attonpts to byesk the medivm dard limeptone ledge with &
asavy duty rooter falled. Overburden suitshle for wes oo
bokf111 wne hauled to stookplle swens demignated on the

Tee type of yook ensountered from referencs elsvetion
971 to bottom of ®ilo raference elevaton 823 wes limestons

sepexetad by smll laywrs of dmle, all spyroacimmtaly horigoatal.

mmunmwmmwwmy
following expomue. The weather had po spparent affect on
the limestone. ,

Gpen @ut yook esccewstion wes in progress from 13 Avgust
1960 after drilling eed blasting cpevetion et yeferense ele-
F72 to 16 Augest 1960 wimm work aven Yemsh slevation $60.5

. Va8 yumched, The Contysotor had plemed W eontime weing

the sorapers t0 exomvkte the blasted roek below elsvetion
S71 but the Yoeks were t0o Jargs. e Comtrmmtor brought
in @ shovel end Buslid Gump tresks end used his eq:igmmt
WM“M“ML%&*W“- e
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Contrmotar wed & Northwest shovel, R} cubic ymrd bucket mnd
three Buelid dup trucks. Rach dump truek had a cspmcity of
1l cuble yurds. The Comtrastor worked two tem hour shifts
mﬁ@&_ﬁmmmwmﬁm
81lo memft rock wosvation work below 960.5 started
about 22 August 1960. Actval shaft ecosvation was started
initially with @ closubell bucket lomdsd by m hi-11f% TD-9,
This type of peration wsccontinued wtil the bridge and skip
koist installation was ecepleted on b Ostober 1960 with excse
vaticn at reference slsvetion $00. Emeyetion vas resuvsed
using the TD- t0 losd the akip boist which in twn plaeed
the material in Puclid trucks. It wes then taken to the

with powder and then bhlasted.

ALBAXY BITE

mm-ztmamhqummtmum]h&ﬂy
1960 uvalng DH-"0 mex pars, P8 bulldomer snd m motor patral
Gatar,

Opmmt--m:..hmwm“mmumﬂs
s eauplated n £2 July 1960. ALl mmterial encountered in
pen cut mtage could Ya clsesified a8 common excavation and
were stoekplled io sxeas desigoated on plans for reuse.
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6110 slaft excavaticn began 5 Boptember 1960. A front
nmlhndarvuhripptrphmdimmemcunmlmd
mmteriuandplmndmpimrw!mﬂlhymtwm
with clxmshell, This cparation eantinued to reference ole-
mmmwmnm&mummm .‘_
ammwmmwmmwwmm.‘

cmummmmaﬂummw
parations began 12 Soptember 1960, The depth of drilled
holes varisd fram 18 to 21 foet. Tiroe wagon drills were
Wmmimmwtg(@nmw
parations. ]



CONSTHUCTION PEASE _ 9

As the sxcswvation progressed the safis were shored by
installing wida flangsd I besms shaped into eirculsr segments
and balbed tegethar to furs A ecntiomuoms ring beam arcund the
perizmetsr of the excewation. !hrmg‘hﬂlmw
@ne Lrom anotiher at specified bhorizontal intervals by long
bolis. The epace betwean the rings wes £illad with welded
wire mesh and pusumatic eonerets, metal or wood shoring as
in the wmll of the wxoswvation.

Upon eapletion of exosvation aod shoring the floor of
the shAft weo eealsd with reinforced eccerete. The reinfore
elng was first placed snd electrically bonded, then the pour
wee made nsing & eoocrete butket reissd and lowered in the
8ilo fyom @ trusk erems.l0

Bainforeing steel fur the silo walls wae then installsd
sterting ot the twse of the allo ésd prosesding to elsvation
980.5. muaﬁwmmmﬂ-
installed. )7 Ingevts were “valideted" first by mmbers of
e spesialist seeticn of ecestruction for guantity end
fpyroadnatte losntion, and sesond by Um exrvey teem (emsisting
of & costrest euwrvey party with persomel from Generel Dysamies
Mwm. '

6. Gwe photo ¥o. 8,
i7. Oom photos Ho. 9 ead 1O.
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ummarrtunmmmgsmmmmm
installad and validated, the slip form operstion began.ld

The slip forw
with a8 plaifor

driven gonoxe:

®od lower plmdi
A stesl hridge
stecl yods weo
The steel yods
Jetka mowing ¢
13" pex hours.
maintained wit
#ilo walla,
Conorets

provided bWy
Gt the site o
progress. he

iself ws m elrculmr wooden form &' 6° high
‘mmuwmmmm

buggies shich placed the concrete. A pacond

-mmmﬂhhmm.
‘ystem wae installed et lavel 960.5 from which

Suspendad. to support end reise the elip form.
e railsed vith mmmlly eontrolled poneumtie
1 3lip form vertically gt an swersge speod of
Horizoatal position of the slip form was

rails welded to the reinforcing steel in the

T the 8110 walls snd other festures was
Contrmetor from portable bateh plants located
malel by resdy mix truaks to the powr in

rea Offios labarstory brmach provided surveie
imw_tmm&aMtuthml
-mmwmm.

A of the reinforaing steel between elevetions
m-muﬂnmtm-ltdthﬂh
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was followed by the installation of the tWridge to hold the Jmck
rods for the slip form. Weem the yeinforoing steel wes camplate,
imbeddsd items installad and cheched sxl the extericr form
W;m@mmumuwwm Elip
forming wes stopped at the lower edge of the silo osp. A
thu&mmwﬁammmm
silo cp and 8llo doors ware formed end poured st & later date.

Ezcept for the magnltude of the wark end the extremely
shart congtruoticon time evallabls, the remsinder of the work
was routine to ths Coyps of Engineers. Of special interest
s the oheck-out o validation phese of the mechanioal,
elestrical snd Propellsmt leading Systemms. This ves sccomplished
Wy special trems for each mystem comsisting of Contrmetor, Corps
of Hoglrmers, BATAT snd GD/A rejresmmtatives working from check
lists prepared in advense, The indtvidual itesms of eech test
procedura ware chuoked off end the completed test wms migned
mmmwmmu-m Without this procedure
&nd elose coordivation fimm)l sigo-off of the completed emplexes
would keve besn virtually imposaible.



the Weather B w4y U. 8. Departemmt of Commeres. The ohert
wmmmmmmmm
the pericd 1921 - 1950.%0

_ Por the priod from L May 1960 throogh 31 Oetober 2961,
mmm'ﬁnmumm“nm,
Tuxps wes in 2 swamt of $1.68 tncheg. e threty (30)
mmh'-'mﬁthﬁmﬂm-m
u'rr.um-“?wﬁn-m. e 41fParence of plms
3453 tmchns e a8 %0 & 39.2 paresnt incyemss.

. Bes OO I
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Tha Epocinl Conditions of the contrwct specifications
Teguired that not only the entire ecutrect be completed by
& mpacifisd date but thot mine (9) other items of the werk
e ecpleted by predetarmined (milostons) dates. Pevaltiss
ia the form of ligquidrteld demmges, ware provided for failure
hmtmm?mwuﬂl-&.m&h

R0, Lnportent ‘emm ! tba work, thare were several aignifi-
m&mmt'%m'-.mtmctcﬂm. To awvoid
m«mm:mmmum,-wuudw
mummmmm;muwm(m
sites. The mit el for this list wes Bhep Bite, mmber
oeven (7) in = wienl segmoos sod the dsta Misted wms teken
from the Dadly | og for that pwojest effiee.®2
lmqm;'gﬁmctmdﬁ-m
ﬁtumdnmr&h‘amhlq'wumorm
umun.m"h-mru&u-dhmu

#l. Baw POC 11
Be. fse POC 15,
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mmhumdﬁmmwumumumw-w
dnte than was expected, 48 a result of these cheanges, Bite
Fmaber 11, Oplin, boomos Bite Number 1 and Bite Busber 8,
m,%u&mmummm.

b ot eopisticn dxte of Oplin Bite (mwher ). in
Mmmm)mn&m?mm‘uﬁnm“oﬂm
epletion without tise extansions. Anson Bite, mumber 12
mw,mmrs:w-mmm,mmm
d%mﬂﬁhﬁ%mMMMmes
Rovesber 1961 Wy modifiention.

“Mcnlvm.cmﬂnhmmwmnm
mwmmnmmmdm
FIE vemweln, Wese vagsels were late in sariving et the
Mmmmummuxmwwm

e enly mmjor /tem of work which yemioed o be fone
after 30 Cotober 106 vas the testallution of Lanch Safety
Flatlorss 1a sach mi” Lle 8110 end the echedulsd eompletion
date of Weee fben 1 22 Jebewary J9GR. The snfety pintforss
ware oddsd 40 the o7 lual sootrect hy Modifisetion Bo. G4
Wit changes being © '3 to them hy Moldfioetion No. 205 snd
Mot Pleation Fo. 200. |

After Tiral 1o oticn of the twolfth sits & “ribbom
mtm'mwrf':MNJMMﬁﬁw
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to the securi'y gate was turned over to Colonel Huch B. Manmon,
USAF, Bite Ac'ivaticn Tesk Furce Cowmnder by It. Colonel
Albexrt M. A 2alll, Ares Engineer, CZB0.23 An open house
@l towr of 17 oapleted site was Beld for looal et visiting
Algntltaries, &tmmmma-wmm
Gensral Wicw: : Po Garrity, USAY, Commnder of AMC Pallismtis
Missiles Conl » susvded the Alr Foroe Commendation Modml to
&, Colanal 2 tonelll .S

M. H, . mwummmm'aamw

- Coneral Gwmwl v, Aamidmtotn.n.wcm.

Contruct fponsor, Mr. Pachry was given & Certificste of
fpprecistion for Rstrictic Civilian Sarvics to the Department
of Arey from the Secretary of the Army end The Department of
e Ay Certificate of Apprecistion for Civilimn Bervice
Trom the Chief, Carps of Rogineers ssmrded to B, B, Zackry
Copany sod Brow snd Root, Inc. by Colomel Thoses D. Hayes,
V. B. Army, Commndey, CERMCO.25

s
H
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In eddition to the prime emntymet for the eactiml coustroe-
tion of the lomch ecrplexes, there wrre six emllsr sontrects

r—

mmxled for egport facilities in the Dyess Aves.

nmwmﬂmmmmmwﬂum
pites conld ke ssmonically purchmsesd fxom cities in thelr
visintty, w2 %ells should be drillod to mpply the
resmining seve o (7) ltsuch sites. MNegotiations for elty
water mypplier yrovifed wtar Yines $0 three (3) of the five
(5) mity water suppiicd sites lJesving two (2) sites to be
ocmasted with somtrmot wmber lines.

A3 but ¢ 9 of Yae wall systans hed to be located at
foms distenos Trom {alr respective mites. The over all
wtar awpply ¢ 4 myply e piotae Geveloped sm follows:

pyyey THPPLY BSOURCE SUPFLY LINC
Phaoortom Talox ity Oomtreot
Badxrd Yells Comtzmet
Davton Vells Contomet
Ratieam Yalls Contamet,
Peoedauior Vells Contrmet
Wowrgy ‘alls om Bite Bot required
Holmn Walls Comtrmat
Romgies City City
Corinth Vest City Contymst
Albeny ity City
Oplin Well Contyuet
Wintara City City

Comtrast 0, I Mm—ﬁahmmm
Sor e eoven | r)a*&um“h&l.mm
Compamy of Av: ing ¥ ums en 12 Optober 1960, in the arigimal
smovmt, of §057.300, 0aified to §195,00 wy eight (8) shange

-

|



e

| gy o o,

5T

Contract Ho. DA-hl-bhJ-eng-5972 wns mwarded to Brodie-
Foix Constrwstion Copeny of Amsrillo, Texss on £1 Octobar
1960 to Lomtall the vater limes to the eight (8) mites. The
wigimlﬁwttﬁammﬂ.ﬁm,hth(ﬂ)
ehmnge orders modificd this mecuwt to $177,350.

A Risslle Aas: "y Bailding wee eopstructed mder Contymet
e ThA-Al-th3-ong-550] viieh was esmmded to Becsdell Comstrustion
Cepacy of Dallas, “wms 19 Ovtober 1960 to provide m miswils
asseshly eres eu Iy 9 Aly Fores Base, e emout of $he
original samtrest v 1 $677,000 and was modifisd to $759,604
by elghteen (18) o g8 crders 2O

A Re-Entry Vei'“lo Ballding wos constructed under Contrmet
o BA-B1-BA3-eng~5 'L viich wes mmrded to Nmaing & Wagb-
brock of Abllsos, T us £1 Ontober 1960 in.the smoumt of
$69,T18, modified ¢ $T7,306 by twen (3) etmngs orderw.2T

Contract Bo. | hl-blIJ~ang-5979, Idgaid Oxygen Feeility,
0 satgrded $0 Polr enl Kuglosers eod Construetors, Ino. of
Tulss, Oilakoes £6 © tober 1960, e ariginel comtrect smomst
was §949,7hS whiah 5 modified o 459,467 by tem (10)

Contrmot Bo. I SlebhIang-6150, Mesl Ontohwent Twnks,
Vs mmrded to M ¢ & Wewttrook 3 Ry 1961, ihe yurposs

of this contrest w 0 yprovide a tonk 0 empty the missile
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fuel into, if necossury, &t emch site. The origimal smount of
this ecntrect wes §105,800,

ALL of these mgport facility comtrects have been sompletsd.
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PART IV

MLTGR OPYRATIONAT, PROBLEME AND PHEIR SOLUTIONS

Inthmmd‘thm&mﬂmuftm&ctotthu
m,m‘tmxmwmmmh
mwmmmmmmwua
posaible broefit 0 similsr problems vidieh mey be found on
Dature ecostruotion, Severnl of these problers with solutions
are Lsted helow:

FROPLRM: To remove excesmted smteria). from & sbeft with a
mdmumd.mwm.
SOLUTICH:  Tewtall & skip holst on rwils which were extemded
&8 the dapil of the shaft inoressed.

FROELBN: o install larse quentitiss of reinforeing stesl in
mmwmammmuﬁnmmmd
tmuummam.

ZOLUTICN:  Installed every fifth vertioal rod msd trmos it
Plud from the ring beeaw. Brovght horizontal bers into the
uhmlaagﬂnhm-hw%m,mux
baTH 8% & tine on twes exdbles eguipped with hocks and sume
peniad $xum 8 curved shennel bema,

TELBL o tvwwport ecncrets in @ haviscatel piane and
mnmm;u:;muu;nmxmu-
and motion., )

SITHAL 4 slip fors we eonstrosted with ewall reils raming
mumnm-mm.umm
vare wied to tresport and deposit ocuarets. Two pommmtic



bugzies were vied on each form.<9

FROUBLRE:  To install the shock suspension smystem fur the silo
structural stesl,

EBOUTTION: The shock henger breckets wers attached to theixr
reapective el el plates and the henger rods were pre-
tmsionad and ° mmiwhhMﬂﬁw
Bteal. O

FRODIBN: o 1-stall mechanical piping with & mintmm of exror
avd & meximm of offinelenay,

BOLITION ¢ uchbmwmumh

hondled wes poo-Salvicated i @ semtral shop mnd et in place
n bulk. :

PRODLEM: m;_wm(m}umuammm
mechanioal snd strustural systoms with a minimm of trained
poreonnnl.

SOLUTION:  Bo-~alled ruving erews were used to the msocims

for such instsllatics permitting & moch sealler mmber of

mm to be tral od fur eny specific tmsk and giving them the
bomafit of rep tition in thelr duties.

IBOnal o erplats the backf1ll of ead open eut arem with

@ ninimm of @ uiperet "road time hetwwen sites.

BOTAUTION: m:mammmmuﬁ-mm

1]

g

£3. Bes photos 12 end 13,
0, “m 16,1?,23&:129.
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bncki‘mmt-whuutbmﬁnmﬂumm-dm
exhoast tanoel’ which were susponded from the sides of the
8110 et @iffer 3t levels. Ia lien of backfilling to the base
M‘&ctuwim;ﬂntmhmmmumm
to the stert of tmekfi1l cperations swd when the shoring wae
Munmmmnumumw
IROELBG:  To evold lost tine dwe te tho lete delivery of
Fropellsmt, Lonilng System vessels which ware sohedaled to be
Maced in the ‘ousr section ef the gile.

SOLUTION: The siructural steel in the floor of the edghth ;
Mmm-muaunn—nrmmuml
betwen lavels ‘ovem mnd eight. The placemeat of the ailo
roof wee powty 24 bt am eightess (18) {mch perwpet wall wms
construeted fi'l dapth (9 feet) sromwsd the top parimeter of
e gilo to pr it cwplstion af beckf111.32 Wiy parmpet
Wall wee Meft 1 plece smd becems pert of the roof.

FPROBLEM: %0 & ure eupletion of the entire project en time
a2d to obtaln '’ mmxlmas in efficiency.

SOTITTION: n‘*--ammdmwmm-
mwmz:::mmmumdnmm
wmow type ef pu “0es ewmlmtion called "the Crities)l Path
W'w&f'ahmmm-ﬂ.mhm
weanining to b+ dme. Thils evalmation was yrobebly the

3. Boophotoffo.lﬁ.
3=2. Mphntom. 19.
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largest edngle item which permitted the tieely completion of
tha pmjoot.ﬁ

PROTILEM ¢ To protect the installsd egquipmmt im the silo from

SOIUTICN: 'The first attampt to molve this problem yesultsd
in failire 82 the Contrector set wp tarpsulins over the ailo
epruing im & tent sxvengement, suspended from @ besm which
Jaid from one open door to the other.3d s srrengwoent
did not hmve the desired effect so the Comtreotor then mmde
mmmmw-mmmmw
doors and eoversd U lodividuel soctions with polysthelems.3’
%mﬂmmnﬂnhhmtﬁpmtﬂumdn
crens to trenspoct materials. This method, while not entirely
unmw,mauumm-ummnmnm.
FROFLEME:  To relse and lover silo doors with m mexcimm of
aafely and eese (hydraulic operators for the silo dccrs were
® paxt of the I & C oontraet),

FOLUTICN: Three doubled ome ineh cablos were oase in place




|
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hﬁmpmmthmdﬂnltcmw.tﬂwm
of the Alr Furos.

FPROBLEM1 To yrovide ield perscome) with office space which wyas
#3 ¢lowe me poasiils 1o the eomstrvmtion work mres without ome
flicting with the ecostruction operetiocns.

SOLUTICN: As specified, the crigimal field offices which ware
eoostrusied for Corps of Enginesr personnel were sixteen (16)
Wy forty (h0) fest end semipersmnsatly fived in one loowtion.
Cr pocensity, -Mhummpmmm-nmm
o eonstruction ares to avold oonflict with the work, These
lﬁmmw.’mwmﬁtoﬁoAkMMIicm
fiald offieos eumwmmw
mummgz-:mfmmmummmm
of the Job to st the reeds of the work. These bulldings wers
fturned over ¢« mmwnﬂnmdm
mm;-‘.-?mhm-mmmmmiwm.
IBOELRM: To ¢ iain the best commmiomtions betwesn field and
«fTiee puracy: -l st the least cost.

FOLUTION: A x 1o metwork wen installed in the eres with
reosivers fnd | Enemitters in the Ares Office (with yemote
Talsoon Units ) esch tremek office), et eech project office
@od in the vebhiicles of key personnel. This provided yepid
mm&amdmmmm

tdmuﬂunimmuarmﬂlmwllmfwtﬂm



VD e

PRONLEM: To ) -p the key personncl in the Area Office awnre of
kit of e setar perscamel from sita o site and to provide
muﬁm%"mmwwmmumn
amch site @ ' 7 smeh wonking dey.

BOyTicEy 0 lefl ripord form was coumpleted by fisld personael
Tor gacn ¢is!’ worked. The information vas sesimilmted by the
projest enz!  » smd yelayed to the Ares Cffice ky rmdio &t &
ot Wime the lowing morming. The inftemstion wes yeosdived
by the reports Jeotion exd eamolidated for review by the key
mmlaft,f.zmm. A copy of the form veed ey be
found in the epresdix.3T

FROELERL:  To determine the socwmscy of the Contxectar's place-
mint of enbedd ]l Ltems aod Swrvey work.

BOTIrTIca mwm,mmmumutm
items, Lor the "yees Avem was performod by contract survey
temen dn ecpjunstion with validation tamms fyom the I & C
Contreatar for ke Aly Foros, To svold the possibility of
nissing soy 460w wilch should have bomn ebecked mad to fermish
material to v mavey erews which would mtie thedr task sa
W“wm&m,mdﬁn_hhm
wre mmde of xpredocibls pepar with all necessary informtion
on than. Theso fuyws were weed for mre-pour and post-pou

37, Bee IOC Nv. b1
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validstiong =l when eoxplated, Provided a svift end essy method
armm'umn.*';thcmmotthath'nplmntar
the veriovs 11 o, hmmwmmm,w
enureo, ibens ich night not be within the specified tolerunce
TR found e the pruject enginear then took metion to cmme
them o be rul mted.30

In eddition -ammmummmm-m
recognised gnd mhnd.,thnmmhngnitmﬂmm
inpdvertently --aszmhammmm-uuymm
during the pwro !.murthunmmarmlmmm
facilities. § hzmmummmum
in the dosign %wwwmmmmw
FROBLEM:  Wnte ibepeee around eroas in the eilo wall whers
SOLUTION 3 Mr-wwmmmmmmm

BOYOTIC 3 M:famWWWMMMR
(1) ton-lm.tmthmtrymm; (&) %o provide p sprees

XK. Boe DoC 35,
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footing snd column Rrrengsment $0 asaist in sapporting the weight
of the vestibule o (3) to maks the timmel of reinforced
soncrote designsed to withetand the loed.

FROFLAG  PoeriMdlMiy of rwptwe of wtility lines. The place-
mont of & S - (R0) Poot beekPIl) batween sed srownd structhwes
the size swd ¢ pe of i lewmeh end comtrol bulldings is m
ALELLouls ool oo the wilforwity of the beokfill wnder thm
bent of eondit’ine 10 gpen to grestion. In the present case,
the conpaetier npecified was §0% ef Modified Proctor. There

is & definits rossiddlity of settlemsat in warying degress
throughant the ares end the subsogmant possibility of yupture
of utilily sm! memer Lises which mey be attacdsd at cam eud

o & rigid stortare el 5% the other end ©0 @ mmhole, vessal
or beadwall ¥ 'oh 1s sgppparted entively en this £111 material.
BOLITION: B reguiremsst for %05 compmetions should be yuised
0 2005 emd ¢ wse of flexible commections sbould be ewplaywd
AROTLEM:  The Ldcsgresd wee of extrs elose tolerences in desiga.
E0RTICH:  €o7e beleramons, perticwiarly in ewbedded Ltems,
#honld met bu sployed more them 4n ecosistent with genaral
smetrustion | wtles swespt whers wevaidehls. In meny

- instemces, €l 2 dolorsmoe wes deemnied of the ecnstruotion

mwﬁ';rhm&ttﬁiﬂ-hhwm
0 ebtain smi: eritioal locatiom. A grester depth of research



hmh@umm%wmwﬁm
Mummu&meethm
onsily cbtained. |

MONEY  The erowtion of posmihle prvemst failare due to e
mdammtwhmhmmmm
the s1lo door pookets.

EoToTICN: Thw drein lines from the door pockets eould hawe bems
mmmmmwhmmmmm
Gatalds the peviog line, At lsast two peving fallires in the
Press Aron resulted when mattlewnt ccsurred from water being
trapped in the rook pits. ;
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PART ¥

CUNTRACTOR 'S RELATIONS WITH IABOR

mwt.’-;athwmmmm
mmm*-uarwmmmm-&-

TimIA level, ¢ any asalgoed omtract dus %0 & labar dispate.
This yeserd 1° cxsepticoel en two meoowris; (1) mo other ICEM
constrantien | aject has swolded suweh wd wboppess snd  (£)
becavme @ "Un! -a'm.muu.m.,wm
the sontmet [a furndehing end Lostalling the Propellant
mmnmhmm,l.nmsm
sod Root, waich was mom-maion. T4 ghould elso be moted tmt
mmwr-tamnwdhmmmmm
mmm~-mmvm.

dat godl e B % Hour Lew by K B Paohry & Bvown eod Peot smd
iy subegor --m.anxmm,-—m&
CEBICO Iabov | 'atloms Perces in Merch 1961 end scesloded in
Sortlh in @ Je! T dated 19 Becember 1961 fyom Colomsl W. W.
Yilnom, Comym < Hoglmeers, Custrectirg Qffieer, Atlss I
Fonstruction I -:Mhllw&q;vlhﬂ
Root, Ies., £1°° No. IRAA-Vi-3. In brieC, the fimal findtngs
mm’mmmumuw
fmplayees o 16’1 of $h,572.70 dne %0 Swproper elassdfication
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(Dewis-Bacon fot viclations) sed $3,90 dus to Eluht Hour lew
vicisticas. Ia addition, & penalty ssesssment of $115.00 wms
m»w,:-mwmnmmmmmw.

Omw'f“’mtimnfthwﬁlmmmdhm
mmw--*mmm,mnmm
w,m‘a-*nmwmetmu
Divisicn, U, s Bteal Corporation anf Befrectory Comstruetiom
Corpamy . mrww&mtm,wm-&
wmmbm-mumm-uuhhmm
emowraod. (' er minee violations were discovered at tiw
projoct leval 'y intarviews of the Comtractars’ workmen by
Qorps of Fegl wer ivspestors. Theme violaticos were aither
mwma"enmwﬁ-mmmmmm
Tuperintendin . o in the Arem Office Yy the Aves labor Belaticns
Qfficer md 1 2 Contawmctar's Office Nomager.

mnm:mmmﬂmmm
mm-.".mmmemmmmW
mper, Twe Ableoe Paporter-Bevs 20 April 196139

39« Bow BOC 345,
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BART VI
CONTRACT MODIFICATIONS

The origirel smount of Contrmct No. DA-hl-Mlii-eng-5378 was
$20,075,000 wiaich 414 mot inelude the mesount of the contracts
which were assizrad wndar the provisions of the Special Conditicus
of the ecutract rpecifieations. ¥ Thess assigned contrmets
wre 8dded to tho prise entrect by two modifioations, pumbers
25 sod 30. The 'otal smouwnt of the sssigmment wes $3,898,969.03
vhich increased 'm ecntimet to $€3,973,969.03. In sdditicn
to the two modif caticns which added the essigned contrmots to
the origioal, & 7w wire 115 other modifications, & total of
nTM'-'",hMMMmM,WM
of swttlsd elalr 1, which in the aggregate sdded $6,767,015.79
Lo the arigins) m. Hubtrected from this total of $30,740,994.68
iv the smount o (180,800 which was meesssed for liguidsted
Gemages therough “ailme of the eoutractor to meet required
nllestone dates o portdlops of his soatrect, primmrily the
instellation of 15 vonsels. The wet total omtrect swount mt
the tlee of this raport 1s $30,558,754.02 which excludes m
modifiostion wh' 1 mey bu issued to setile two outstending
elaies, but dos: ioclidle & new bid Ltem for lagging of $747.30.

The two elr =y vidch ere eutstending are: (1) -0, a
$1,26h,083 god ¢ 'me extaslons for perfarssnce of eertain

ho'- MW?-

S
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ipe” tasts « A veasals priar to ehipment; and (2) c-7h, a
cJainhrtlngrlthcrnmmth
umtmwmummmm,u.mm
mmrmrw.um-m-mm)mw—k,u-
mmwmmmtrhmumnwm
Pour®e  Ab 'he present ties, 2t agpesrs thet Claim C-Th
mlmdrq;vxr".hintml;nmmumﬂuh
Axkensom.

In aldit’ 1%&“:!%“%.&1&
mmmm,m(m)mm(nmw
£100,000) mod: 'M@ﬂm“bhmt. In
osnsral, modli mmu*mmwdww
nrmmrm-l&muummmamm
mm- mnrawmmda.mor
Erglesrs, th ‘i Foros, Gmerel Bysewmies Astromsmtics smd
mmm*-mem-mmunmm.
A zvaume® of o *hﬁ“hm-ﬂﬂnlumwhml-
the suosseding ages.,

MWWMW&W‘.&H
Bgpplenmdtnl, £ st Basber 50 wistoh s iseued @s @ yeeult
of an Alr Pop: mmmuhmmmw
Bailitles, T Ooitrector's erigisal propessl wes $2h,559

mmmw wﬁmmm-mm
06,619 afbm - Hgotiatten.
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ATIAS F
DYEES
CLATMB BETTLED (OVER $100,000)

1. Contract Ho. DAk 1-b43-ENG-58T8

2. Contractor: 7, B. Zachry Co. & Browm & Root, Inc.
(A Joint Venture)

3. Modification lo.: 96

k. Bource: latter dated & Jun 61 from contrmctor inclosing
lotter dated 30 Dec ¢ fram Mosber Steel Co., suypplier initiated
claim. COC 656, 24 itr 61, smuthorized change .

5. Date of Modification: 13 Jwm 61

" 6. Imte nm;m LWy COB: T Jun 61
T. Date Negotisiion Completed: 28 Jul €1
8. Contractor's "alue of Claim: #215,3h2
9. Battlement (- b1 $208,h10

10. Remarks: ﬁ-:s-mwmmmmtmcmtm
for the crid steel Goiniled on the supplemental design drawings
mmlugw;-:mmmwmmmmlm
by the comtrect drawi  a mnd specifications. The contract
tutmmplnmmw.mmmuhm“:mp
by the contractor. Frootiations were delsyed wntil 28 Jul 61 due

mthamxmm?néwmmmmxnmum
Teatures of the wmodi{ ] ration.

m:mnr---*:mmmtmmummm.
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ATIAS F

DYESS

MODIFICATIONS (NEGOTIATED)

1. 8ource of Nodification: COC 419, IR 2387, 9 Bep 603
Massage ENGMA-VU-1039, 16 Bep 60; Letter ENGMA-VG-5, 5 Oct 60,
Bubject: "Unitary B81lo (Atlas rs Electromagnetic Pulse EBcreen”;
Iatter REMA~VO-AB, R9 Oct 60, Bubject: “Atlss 8ilo Squadrem,
Dyess AF" Contrmct DA-5878, Mod. No. 20 (RI-R0)

2. DPater COC k19 dated 9 Bep €0
3. DImte Received by Coumtramcting Officer: 16 Bep 60

k., Date Fresented to Comtrector: 22 Bep 60 (preliminery);
5 Hov 60 (fimal)

5. Date Nepotimtion Completed: 16 Jan 61
6., Date Notice to Procassdt 22 Sep 60
T+ Coat Estimates:
A. wmmwcocug-ﬂoomnio-%,mo
B. Goverment Estimate at beginning of negotistions:
Aznmt ~ $36,924 (Bechtel Estimmte $37,200)
Bource = Prepared by Ares Office

€. Contrugtor's Initisl Proposal and Date - $120,637,
9 Dec 60 ;

9+ Bemarks: The work included provision of & eontimous

electramgnatic pulse soreen by utilizing ecncrete reinforcement
etesl as presently deaigned in milo wells, vestibule, tunnel and csp,
and by imoresing the pomber of grounding straps mt esch of the two
flexible tunnel comections, end from silo eap to silo overheed docr
avd from door leaf to door lsaf. The changed work wes required to be
aoconplished within ¢he established completion schedule and epplied
to all 12 sites, with the exception that at sites £, 3, and 11 the
changes epplisd only above alevation 945.0 feet. No seceleration as
such was guthorised.  The original suthorisation wes imsued on the
baals of preliminery instyucticns, revised by a preliminsry drewing
and finalized on the basis of drmwing No. AVEMP-1-8-45. The fine)
Govermsont Bstimate of cost of 106,764 wes higher than the ariginsl
ummmdt.mmmmknmwam
ipeluded in the final drewing. This modificeticn wes included in
the previous CCE in the smount of $101,400.
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ATIAS 7

DYESS

CHARGES ISBUED (OVER Q@lml

Contrmot No. PA~4l-bi3-RNG-5870
© Uodificstion, Change Order No. 17 (RI-17)
. B. ZIachry Co, & Bxrown & Root, Inc.

i, Bouroe of (bmnges COC B29, 2638, RB1B, 288, 3368, 345, 3N,
ond 299, Iette: ENG@NA-VO-AB, 10 Bep 60, Pubject: “Modification
Materizl to Act umodate Standerdized Equipment”.

2. Dats: 10 Bep 6

3+ BReoeli 4 by Comtrecting Officer; 1k Bep 60
h. Preseniad to Contractor; 15 Sep 60

7+ Btatus of Negotiation: Soheduled for yemumption of negotie
ticons wpon ecxplation of reviev of Govermment Estimmte.

6. Notice to Procsed: 15 Bap 60
7. Cost Fatimates:
A. Available to CCB/COC - B/A
B. O sroment Estisate st begimning of negotimtions:
! ount = $655,806, 29 Nov €0
I mxroe - Prupared Yy Aves Office
C. Is'ast estimste of settlement: $1,036,560.00

B. Cooirsetor's Initial Proposal and Pete: $7R23,478.58,
9 Dec 60

8. Remsa? 11 Toe work ecosists of ehenges with wespect to
wpdating drewl; 3 sod specifications to reflect eurrent vendor
print urmummmnwmm,mm
HVY. & A.C. @0 work, strwstwrel steel and equipment loostion.

An seceleratios ¢ost of $50,000 was inclnded for ductwork. The
change was yeq:ired to be dens within the established ecmpletion
schatules, Torlalive agrecment wes renched 3 Feb 61 on mn sadjust~
ment of $653,771.T8) howsver, the comtrmctor has submitted & proposal
on 31 July €l ir en adjustesnt of §1,154,197.3% on the besis of
iwpact of the cliange. Government Estimmte is being revised, The
Tinal Government Estimmte of 27 Nov 61 is $1,033,658. The eontractar
has verbally em 16 61 ruised his yroposal to $1,808,305, but
agreed to ssttls far §1,036,560,



ATIAS ¥
DYESS

CHANGES YBBUED (OVER EOOIOOOI

Contract Ro., DA-41-%43-ENC-50878
Hodification Wo. 37 (U-1 end U-2) (RI-37)
H. P. Zachry Co. & Browm & Root, Inc,

1. Bource of Chonge: COC 4568, h65A, L65C mnd 505. Ietters,
FIGA-AB-1 dated 16 Mov 60 mnd 30 Nov 60 implementing findings of
coC.

Bs Dater U-1, 16 Nov 60j U2, 30 Nov &0
3. Recelved by Comtrecting Officer: U-1, 21 Fov 60; U-2, 1 Pec &0
k. Pressuted o Comtrectar: B=1, 22 Bov 60; U-2, 2 Deec &0

5. Btatoa of Foootimtion: Bcheduled for resumption of
magotintions mm-lﬁumnrmlwdﬂwzmtmu.

6. Hotlce to ¥roceed: 2 Nov 60
T« Cost Estim:'-g;
A. fwailab > to CBR/COC -~ §24,000 (no estimete for COC 505)
2. Qoverre & Bstimate st beginning of negotiations;
Amount, - 76,104, 2O Maxr 61
Bource - Prepared by Arem Office
€. latest - timate of pettlement: $108,108.00
B. Cogtrac. :'s Initisl Proposal and Dmte: §74,533.2%,
8. Bomarice; Y- work imclufied in the chenge comsists of

modifisations to fac! ity piping, 6th lavel floor sink, pipe end
mmmmg;m. umummmm



ATIAS P 7

DYESS

CHANGES ISSUED (OVER $100,000)

Contract Bo. DA=hl-443-F90-5878
Modification Mo. 65 (RI-Th)
. B. mm- &m.m' Ine.

L. Bource of Changs: COC S64B, letter ENCMA-AB-1 dated .
11 Maxr QL

R. BEmter 19 Jen 61
3. Racelv' 1 by Comtracting Officer: 8 Mar 6L
he Freser >4 to Contractor: 9 Mar 61

5. Statur of Begotistions: Scheduled for yesumption of negotis~
tioms upom comp vtion of reviev of Covernment Estimmts.

6, Notice Yo Proceed: 9 Mar 6l
T. Cowt ¥ timmtest
A. kvoilabla to CCB/COC - $52,000
B. Oo ormesnt Estimate at begimning of pegotistions:
£ ot « 6B, 502 ]
i uree « Prepsred by Aream Office
C. I 28t estimate of settlememt: $135,837

B. € trector's Initial Proposal end Date: $513,17R,
dated £5 Apr 6

8. Bewmri o1 Yhe work inelufed im this ehange consists of
modifioation ¢f 10C's 10 provide fan coil wit and chilled water
Pap and conmeciing fmoilities st all sites vwith sdditionm]l structural
ehanges at sits 2 enly. BNo sccelersticn was suthorised. The final
setilessnt is Migher thon the erigival proposel becsuse of consider-
ation of additicoal cost factors, such ms, congestion of work axess,
reduced efficimncy of labor, ete. Final Government Estimate is §135,837.
The contrmctor has subuitted » revised proposal om 27 Jul 61 for an
smount of $383,695, but agreed to ssttle for $135,837.



ATIAS F
DYESS

e

CIAIMS BETTLED (OVER $100,000)

l. Contract Bo. 1 DA-41-h43-NEG-5878

R, Contrmctor: H. B. Zachry Co. and Browm & Root, Inc.
(A Jolnt Venture)

3. Dliodifieation No.r 104

b, Bouwrce:r Claim was initimted hy Contractor's letter dated
10 ¥eb G1. lssusnce of modification was mutharized by Directar,
Atles F 1st Ind., 14 Jum 61, on Area Ietter, L4 Apr 61, subject:
';go,mmgwwkmmmmmm,mtm.
5876,

7. Data of Modifiesmtiom: 28 Jul 6

6. Date Recoived by COR: 16 Jun 61

7. Dste Hegotimtion Cospleted: S8 Jul 61

8. Contractor's Velus of Claim: $269, 604

9. Bettlememt Coat: §221,200

10. Ressrks: Comtractor claimed thet dimensicns of open
cut excavation on contract drewings 4id not permit adaquate

werking space for his equipment, This contention was reviewed
and it vas found that lass work room had been allowed st
Dyess than st other sguedrons and that the rrom allowed was
inpdequate .
mmummmtmmnmmm



DIESS

DA~%1~-hA3-200-5975
Changn Order Bo. 17 (RX-17)
S - l.n.wm.&m&m.m.

l. Bowros of Cenge: COCt msﬁ:mm:-aﬁh”a
terial 3o Aesramietn PArelsnd Bt YotHicatio
2, Bube: IO Bop &
3. Recsived by Cudrecting Offlesr) I Bup 60
( : ‘b Prosented %o Contracter: 15 Bep 6 ‘

5. Status ¢f Begotiations Schedulad for resmgption of
“mwdmwmm.

e 6. Hotios ©5 Proceed: 15 bep 60
. T Cost Estlmmbeo:

A. Avellzdls to a:t\!mc_- WA

€. Istest estimde of settlamemt: $1,036,560,00
’hmm Contcaotor's Jadtial Proposal smd Dete; $723,578.58,

and cpeeifiontices $o exnrent vaelcr
2 atfesting factly m.wum.
M.V, & A.C. duot m:m-n
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ATIAS ¥

mEss
POUTFICATIONS (MEGOTIATED)
1. Mct% mkw.n%%ﬁtﬁg‘g
m: mmminumr’wﬁmlm&;

Latter EHRA-VI-AB Ost 60 ! "Atlas Bilo Bgmirom
wmwm'ﬁhu}m“.um(m)w'
£. Dute: COC 419 dated 9 Sep &
3. Date received by Comtrmeting Officar: 16 fap 60

% Date pressuted to Comtrector: 2P Ssp 60 (preliminery);
5 Wov G0 (Final)

50 Date megotisticn completed: 16 Jan 61

A. Avallsble o COC K19 » $4500 per silo = i, 800

B  Ooverpmemt Estimste st bagisning of megotistions:
bt - §36,99% (Bochitel Estimmte $37,£00)
Boaros « Frepared Wiy Area Cffice

&)c. Contrector's Initial Proposal end Dete - $180,637,
9 Dee



il

s

xumumm

|






contractor hes sumlitted

83

a revisad proposal on 1 Aug 61 for en

amoumt of 159,843, Wt sgreed to settle for §108,103,



ATIAS ¥

DYESS
MODIFICATIONG (REGOTTATED)

Contrmet Wo. DA-Rl-b%
Modification No. 49 (U-h
H. B. isclxy Co. & Drown amd Root, Imc.

mcrl. mwmm:.z: mcm.mmsa,gmg;”
ubjects  Misstle Lt Compiaean, Seatrast 3575, ovems Aeot.

2. Dater ©OC 505 dated £3 Nov 60

3. Date Reoelvsd by Contrmotimg Officer:

%. Data Presentod to Contrwctor: S Jmn 61

o+ Tabs Negolirtion Complated: 13 Pee 61

6. Dnte Botice to Proseed: 5 Jwn Gl

T- Coat Estising:

A. Ammmwmcsos-mm;mcm-m
soat

B. Gm:fraltm&mﬂrmm:
Amomt = §31,680 : '
Bource - Prepared by Aves Office

C. Comtrectar's Imitisl Proposal smd Dete: $134,558.52,
15 Max 4L

3. Pagotimted ‘usemt: §109,58h

9. Remerics: e work ineluded ecrreotion of pipe and duct
mmm:.mmurm,ﬂmu
mm,mmtnmmwmw
nmwmmz-nmww—ruw—:&'um
end DC-TL $0 acree vith vendor furnished equipment ecomections.
mwmmMmmmm-mmmn,
u-ppumbu,wnmmwumunAhmmnm.
Ho scoeleration as coch was swrthorised. Tw final Covermsest
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6. Notioe t0 Proomed: 9 Mar €
T+ Cost Estimmioag
A. Availshls to CCBH/COC - $52,000



ATIAS F
I ESS

B ———

MOLIFICATIONS (MEOOTTATED)

Contrect No. DA-A1l-bh3-EmG-5070
Modification Ko. T
R B. Yachry Og. & Brow & Root, Ine.

1. Sowree of Modificstion: C€OC %88, 16 Fed 61 Letter
KHRUA-AB-1, 16 Mar 61, Dubject: “"Modifiostion to Cuide Pedl
Bupports, New Losds oo IyP to Crib Locks, sod Crib Disgorml
Bracing, Ryess A¥B, Cuntrmet S8T8".

2. Pata: COC deted 16 Pedb 6L

3. Bate Receive! 'y Comtrecting Officer; _ /

b, Dats Fresent-1 to Contractor: Bl Mar 61

s+ Date Begotistirn Completed: 13 Dec 6L

. Date Notice 1o Froceed: 21 Mer 61

Te Cost Estimsto:

A Avallabls to COC 588 = mot swellable

B. Coverymau’ fatioate at begimning of megotiations:
doomt - (51,612 (Bechtel Estimate $7,440)
foarce - frepared ky Aves Office



ATIAS ¥
DTESS

P e

Contymet Bo. DA-41-Ak
Modification No. 88
K. B, Zachry Co. & Brown & Boot, Inc.

1. Bource of Nodificmtiom: €OC 612 5 Apr 61} letter
FEOHA-AB-1, 15 May 61, Bubject: Mn&ummmm
mmmmz.mwmmu.s,w
AYB, Contyect 5878".



DHESS
CLATMZ SETTLED (OVER $100,000)

1. Condzect Be’ w3  DA-bl-bi3-XN0-5870

2. Cotrestor: 7. B. Zachry Co. & Brown & Boot, Inc.
(A Joint Vemture) _

3o Mpdificeticn wder: $6

Contrsetor's "nlee of Clmim: $215,3%8
Sottlemmt C7t: 208,410

;
gi
E
%
;



ATIAS F
DLESS

ot et e

CIADMS BETTLED (OVER $100,000)

1. Contraet Pudbor:  DA=bl-hi3-EM3-5078

. Comtrmotor: . B Tmehry Cn. mod Browa & Root, Ime,
(A Joint Ventore)

3. Mofifteaticn ummber: 104

Y
Direotor, Atlas P 1st Ind., 1N Jm 61, on Area letter, 4 Apr 61,
Bubject: “C-30, Rxteriing Work Aress Around Bilos and LCCs,
Contrect Mo. 5878.- o »

5. Bate of Modilieation: 88 Jul 61

6. Date Baseive” by COR: 16 Jm 6L

T Date Hegotiation Completed: £3 Jal 61

C. Contwmctor's Velue of Claim: §969,60%

9. Bettloment Cost: (221,800

10«  Perorioss Contrector claimed that dimensions of open cut
mummmmmmmmm
m:aﬁmm;-b. is ecwtemtion was reviewed and it
wns 4 that less wori room hed been mllowed at Ryess than
atmwmmmmmnwu.

T modificetion vas not inclnded in the previcus OCE.
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¥. B. Zackry Co. & Brown & Root, Ine,

1. Soures « 7 Nodifiestion: Cleims Nos. 0-63, C-Gv, C-66,
oyl e e = U R T
Coatract MA-58T0 - Dyaas”,

£. Datsr ¢ aie Ho. C-63, I Jul 61 C-~106, 28 Oct G

3. DPate Re Lved by Comtracting Officer: 8 Eov 61

4. Date Py owicd to Contrmetar: WA

2+ Batm Bo' iciiom Oompleted: 30 Nov 61

6. Bmbte Mo’ 5w ‘o Proosed: N/A

Te mm - ong

A, M anlo to COC - NJA
B. Qov o Betdmmte mt begioning of negotistions:
dav: L - §236,585,90
@o. 9 - Prepsved by Aren Office
e 2139 a;m @t c's Initial Proposnl and Date: $205,T15.27
8. Begotie’ .. mmts §1335,258.50
i work fnclndes settlemsst of 1 eantractoar's

D  Pemmrte
elelss for yevial
:fnm h:un;#
raplosement of £
o vent on & tenk.

ATIAS ¥
pposs
[CEIFICATIONS (MROOTIATED)

Contzpet Mo.
Modification Mo. 11h

9 o7 hmngers end. supports, bonding end grownding
“evicion of filter housing, provisiom of kisk-

D Goverment » Wterprocfing, repair or
iMties, extension of sonduits mnd provision of

and me dhenges 1 ‘ovrument Estismtes wore

mﬁmm—mmmm,

remired.
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ATIAS ¥
DYEsS

MOTUFICATIONS (WEGOFIATED)
Comtract %o. DA-bl-bb3-E80-5870
Modifieation Mo. 115
B B. Zachry Co. & Brown & Root, Inc.

1. Sowres of Modificwmtion: Claima Nos. C-T2, C~02, C-83,
W.M.M.Wowom c-9%, ',0-56.
C-90, C10l, C-103 and C-105; ED Poem 17T Nov Bud ooty
'mmmmu--wma-lh-'.

— R. Butey Quin Bo. C-T2, 8 Amg €1y 0-105, 27 Cst &1

3. mmmwmmm:{-ama

%. Dete Fresented to Comtrector: /A

J» Iato Megotimtion Completed: 3 oy &2

&+ Dats Ectice to Procssd: /A

T Cosot Rotimmten;



ATIAE ¥
DYEES

Contrect No. DA~h1-hk3-X-5878

‘ Modification No. 117
( . B. Zachry Co. & Browm & Ropt, Inmc.

1. Source of Modificstion: Claiwm Noe. C~102, T Aug 6l
€~109, 23 et Gl Conference in Dywes Area Office 3 Mov 6l.
£. Date: Claim C-10R, T Aung 613 C-109, 83 Oct 61
3. Imte Reosived Wy Contrecting Officer: 3 Nov 6L

T A, Date Fresomted to Comtractor: N/A

25 5. Dute Begotiation Completeds

’ 6., Dabe Notice to Procesd:s N/A

. 7. Cost Estimstes: "

s A. Swvailabls o COC - H/A

B. Govermmemt Retimste at begimning of megotiations:
bamount - $2,h6%,000 |
Bowrce - Prepared Yy Ares Office

C. Contvector's Imitial Propoma)l snd Date: $6,909,375;3
T Aug 61 end 23 Oot 6L

8. HNegotisted Amoumt: §2,463,312.49



@

e Dyese
resulting in ¢
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mm«mmmm
talities. :

mjor fetality vomzred o 9 My 1961, Pime ef
"185 Al ooatlon - Albny Eite. On this dete
9, & Jebar-halper enplayed by Packry-Brom

o the 5th level to the bottom of the ails,
5ot, $0 his Gsath. The movident occwrred wkils

“lng @ plece of angle ivon $0 & fellow worker,
71 and be Dol dackamrds into the fecility

pealige. o body strvek the edge of a beem
shall at the Gth lavel smd eontimwed tosmrd
o. Br. Nowle (a lossl dottar) promounced

A umm.

Fo FREVENTION

T the ves of safely belis and 1ifo lines.

L Efuly mte in open wross,

malsly instructions $o workers.
an b provided with indtviduml properly versed
hmen.

2 oovamications mystes betwosn sillo amd

Clge.
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Toe mecond fatality cocwrred om 16 May 1961, Time of
Soeident wme 20130 howrs, Location = Oplin Bite. On this dabe
fud tlse MNee B, W. Dogedale, Electrionl Forsmsn, eployed by
Wm@'wmnwmmm
oomier in the silo 221 emoe in sontmet with & 30 wnit hot
s ber. Besults £:al. Mr. ReGedale van pronoumcsd desd oo
vrrival et the Bumicicks Mworial Nowpital, Abllene, Pmcas by
Be. Guarzes. Desth ¢ csused by elsotrosmtion.

1. Frequeuhly ‘sutlon employees ebout hammrds of Yive

2. m-‘tmmwmmnnw

3o Mmm,_mmmmmm
b2 exercised st all imes,

Tho third fute !ty ocowred on 86 July 1961 at 09100 hours.
Ioeation - Anson 840, Rr. Robert A, Herralsom, pipefitier
Sxployed by Peul F  caem, Inc. The secident cosurred while
tha decessod wme v .awmmmmmmmv.
mMmm‘wmunmmh
mienlls opandng e 11 to silo floor, & total of 61 feet.
81253 80 ane s th- ‘oceased Pall, the emuse of falling oan
mrhm&.-wmm The most logieal
eanclusions are elt) \.°ﬂttﬂhhn-duvhmhnxd'
mmwm:mm?-:em&hﬂwnwlnulobamm



mmuuwmmmmmmm:wm.

FECU2CTIATIONS YOR PREVENTION

b mmwmmmmnm'mn-m
ait-mn

2, Tho wee of proper Peaffalding,

Total Maohows wourtond 2,342,845
Ton-Disshling Injuries {341
Plsehling Injuries 13
Fatalitios 3
Tims lowt Pays 18,996
iregquenay Radkn (w 'ag' tumun? injurios/ k.09
Eovarity Rete 8.1,

Dyess hyem

ool Milas Ditven 2,835,076
Badber of Avs!lenty e
Froguancy Bata (Mwber eseidents/20,000 miles) Q.16
fxmy Comts $ &0.00
Clasr Cosle $ 500.00
Proparty Dewegs $ 1,685.00
Fire lons 0
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Boex’ o aliminate one extremely hazardous comdition
ocmmon to ites, a eontract modification wes issued to
mm'-""mmarhmth“d&“
ant. The ¢ of the open oub at the bottom wes wxbemded Srom
@ yadies o7 © Dest 40 63 foot 8L the sllo end and from 5
fat 0 35 7 5 ab the ICC end. This incressed the smowmt of
mmm«umuuwmm;m.mm
yords st 434 permit besvy egripmmnt to opermte in & eafer
Eumer then wild heve been posaible in the wery limited
fpace eriginally proposed.



PART YIIT 93
YISITS BY vIP'S

An is poomal for sm office monitoring construction comtrmots
of the meops mnd ccoplexity of the comtrmcts mdministered Ly
this offion, a lurge mwder of VIP's visited heve for ressoms
viryleg fron rowtine inspection $o seremomisl visits for com-
struction tuwrnover.

The Ciret Iuapector Gemeral inspectiom was comducted by
i%. Colonel Fugtue Mormth, Jr. on the 15 snd 16 Yebrvmry 1961,

A yatlog of excellant was swsrded this office hy Colcume) Morath
ool his compmnts on the various activitiss of the office were
fuly moted ol eugweated.

Ca 20 Jume 1961 Colanml Spemoar grrived snd repressmuted
the Commmnder of CZEMCO im the cexwamanies comducted in the
eccuptance of the first mite (Cplim Ho. 11).M

Ganeral Omrrity, Coasmader AFEMD, Osnera) Welling, Comssnder
CEmC0, Colamel Hays of CEIMCO, snd Colanel Wilson, Comtrecting
Officer, wors present for the acosptanmoe esramonies of the
fizal site ca 3 Novewber 196L.%2 Gemerml Gerrity mmrded
Codonel A. M. Antomelli, Arem Engioner, the Alr Force Commendaticn
mhmw.mmm,wnxmvm
ol Zrows end ot, Inc., the Comwnder's Awrd M in corerumies

»

3
RELE
e
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following the ¢ septance by the Alr Farce of the fimal site. S
Colensi C. 7. Mitchim pnde the second X.G. inspecticn
Mmdnt_t‘-'wﬂie'ﬂmmlmm. A rating of
Buperior wa ¢ cded 9o thie otﬂm in Dnlml Mitchim's
xeport. ,
A Mst of P yvirlis vith dates and pxposs is presented
in the sppendl S

h5. Bee photo 2,

. A6, Bee mppen’ x I.



APFEDIX I
DATE BAME ORGALTZATION FURPOBE
6/15/60 Rermngs - ¥t Worth PO, QFP
&/20/60 Celgor Ft Wrth D.0,  Routine Inspeetion
&/x/60 dttrall ¥t Worth D.0.  Records Adwin
Q’EJ./&) Qliwep 8.¥%, Div. m m
Fleld
(7]
&/86/ ey ImA. Field Ofc. Rewtine Inspection
&/28/60 Koolsn 8.M, My, Routine Inmpection
:
6/25/¢6o Visneosk Beahte, fhop Demwings
6/28/60 Pakb Ft Worth D.0.  Ehop Drmvings
6/29/60 Parnatt Ft Warth D.O0.  Inspection and
Property Check
&/30/c0 Towteright F¢ worth D.O, Inspection and
Froperty Check
&/30/60 o Fu Vorth D.0.  Inspection mod
: Froperty Cheok
&/3/c0 Uright Tt Vorth D.O.  Routize Inepeetion
Btarting of Comst.
&/30/6 Toaldl Tt Varth D.0.  Routine Inspection
Btarting of Const.
T/8/6& Thegmen, Major AYRCR Routine Inspeetion
T//€0 “sdger Tt Morth D.0.  Inmpection of
Comstruction
T/ /60 Toode]), Ft Worth D.0.  Eafety Inspsction
1/3%/60 omturight Ft Worth D.0.  Imspection of



DATE

T/15/60
/15/60

/@60
T/e2/60
/25/60
/29/60
7/233/60

7/89/6

7/ 29/60

8/3/60
&8/8/6o

8/18/60
&/12/60
8/az/60

&/ae/éo
8/12/60
8/18/60
8/17/60

BAME
West, Col.
Baxnem

Btealn

Wil Loms

© West, Col.

CROANTZATTON
Ft Worth D.0.
Ft Varth D.O.

¥& Worth p,0.

8.¥. Div,

B.W. Plvy.

Ft Vorth B.0.

¥t Vorth D.0.

IAFO=OCE.

L ¥Warth D.O.

Ft ¥Vorth D.O.

8.¥W. Ry Bng

Tulse Mst.
Ft Yorth Dist
8.¥. My.

fafuty Cocxdinmtion
fafety Coordiration
Safety Coordinmtion
Orientation Visit



DATE
&/17/60

&/né/co

9/1/60
9/18/60

9/3/60
3/15/6
9/16/60
9/xi/6o

9/17/60
o/21/60
9/21/60
Wa/6o
wWa/eo
9/86/60
9/a6/60
9/26/60
9/ar/60
#/27/60

Toad

Tiedor

(umem,

ORCAKIZATTON

s.". ntl

Tt Vorth Dist,

¥t Vorth Dist.
B.W. Dive

Tt oxrth Dist.
7t Verth Dist.
Tt Voarth Mist.
Altws Area

Altus Axea

7t Vorth B.0,

Tt Viorth B.0,

¥% Varth D.O,

¥t Vorth D.0.

B.¥. Biv.

‘!" m-

Ft Vorth 2.0,

It Vorth D.0.

Ft ¥orth D.O.

JURPORE

Routine Inspection
of Comet. Activities

Comtrestors O
Costa

Routine Inspesction

Orisntation S1ip
Forms

Iaber Pelgtions
Labor Bolations
lador Relaticms

Orientation Visit
Omustruction Methode

Orismtation Tisit
Construction Methoeds

Contractars o/h &
Mmm_
Change Ordsr Costs

Contractors o/h &
Changs Order Costs

Comtrectors o/h &
Cosmge Ordmxr Costs

Engr Estimmto
Mod. #17

Engr Estimmbe
Mod. 1T ¢

Engr Estimmbe
Mod. £17

Engr Estimmts
Mod. §17

Engr Estimmte
Mod. $17



PATE

10/k/60

10/7/60

w/7/60

10/1/60

20/7/60

10/11/60
10/11/60
a0/11/60
10/11/60
in/11/60
20/11/60
w/1/60
0/13/60
30/11/60
10/12/60
a0/19/60
An/e0/60

FAME ORGANIZATIOHN

Wright ¥t Warth D.O.

Tokar, MaJ. CEBMCO

Weet, Col. 7t Vorth D.0.
fove B.W. Div.
abl ¥t ¥Vorth D.O.
Hanpaen Ft ¥Worth D.O.
Martine CEBACO

‘hamarlain, Col CEBMCO

Eodxal, Col, OCE

Carzoll, Col. B8.W, Bdv,

Fedly, Gen. ¥, USAY

Excdar, Col, AYRCE

fpuvcer, Col. CEBIO
Geewity, Gem., CHEMOO
Kimbly, Col.  Roswell A.O.

Change Order - CE



DATE

10/20/60

n/81/60

10/8h /60

20/8%/60

10/gh/60

Ww/e5/60
w/25/60
2W0/R5/G0
20/85/60
0/25/60
w/z7/60
1/h/60
1/x/60
u/u/6o
/4/60

G4 pin

Eabh

Vewt, Oal.

Beifl, Col.

lﬂ..!.&m. Cal.

K41t omen

ORCANIZATION
Roswell A.O.

'-_bwc Div.
8.W. Niv.
B.%, My,

. Varth 0.0,
It Werrth D.O,
CE00

Tt Worth Dist.

¥ Worth Dist,

2.5, ntv,

Ft Worth Dst.

. Pricy to CEEBEO Torm



. (

DATE
21/4/60
11/%/60
n/7/6
1/1/60
1/15/60

11/15/60
11/15/60
1/15/60

21/16/60
11/16/60
11/16/ 60
11/18/60
n/a/6
1/2/60
12/5/60

1e/8/60

12/8/60
12/8/60

12/6/60

mur. Col.
¥alling, Can.

Wooder, It.

Weat, Col.

Boatawright

Inubu,(hla

Plexsaon, Col.

Plarson, Col.

CRCANTZATION

FURPOGE

Tt VWorth Dist.
Ft Vorth Dist.

It Yorth Rst.
& Viarth Dist.

¥t Vorth Rist.
Ft Worth Dist.
Ft biorth Mast.

Ft Vorth D.0O.
Tt Vorth D.0.
¥ Morth D.O.
Pt Vorth D.0.

Pt Sorth D.0.

Itectner, Gom. OCK

Visming, Qom.

8.¥, Mvy.

Burvey Check
Burvey Chook
Wod. 17

Btatue of Progress
Transfer to CEBIKO

ftntus of Progress
Tranafor to CERED

Btatus of Frogress
Transfer to CEEMCO

Btatus of



DATT

12/8/&0

1e/28/60
1/9/6,
1/10/61
1/11/61
1/12/61
3/1e/6n
1/12/61
1/13/61
1/19/61
1/30/6
3/3/6
B/3/61
2/10/6)
2/1/63.
2/1v/6L
2/15/61
3/z/62
3/20/63.
yw/6
Veo/6.
h/3/61
h/1/61

Waat, Cal.

¥llson, Col.

Kittarman

Robecin, Ma).
Elnernon
¥urks, Cspt.

Welling, B.G.
Thuden, Cal.
Inswall, Col.
Wilson, Col.
Bathom, Maj.

Ft Waorth D.O.

¥t ¥Worth D.O,
F$ Vorth D.0.

S.U. m"u

) ate}

RERNRIRERY

ORGAMIZATION  FURPOGE

Chiaf of Engr
Inspectio of Conat

Frep for EIC Insp.
IG Insp. Ameroml



MDY

h/20/6)
&/ 19/61
5/19/61
&/19/62
6/19/61
£/19/63

/80/6,

6/23/61.
T/96/61.

T/8/60
w0/11/6).

1/3/6
11/3/61
1/3/61
13/3/61

/80/60.

PN

Bpmnear, Col.

ook my
Mald it nger

RBoberte
Ppenoer, Col.

m' Maj.
wm r m-
Wilerm, Col.

G Xr=m
Garvity, Oen.
WWlling, Owm.
Beye, Col.

Mitotiim, Coil.

UROARLCATION

CERCO

CEIRCO

CRIREO

CEIRECO)

07

FURFURE

NovitAns Inspaction
I Folis P
OCR Bpdls T
0% Bofln Teem
OCR Podls Yomm
OCK Eniln Towm

Completion Flyst
ite Dmnover Ceremony

16 Complatnt Period
Powtine Inepeetion
Gonfeymnos

ftxtus of Project
Contna

Firal Accoptanos
Coaxemony

Timml Accoptence
Oexermomy '

Fionl, Acceptence
Orremony

Fimnl Acteptamons
Cmremony

Aropm 1 T3
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SITE 8 ANSON

VIEW AINCON SITE WHICH WAS CON-
SIDERED WE7T. NOTE WELL POINT SYSTEM
INSTALLATION ON THE BENCH OF THE
OPEN CUT, AMD PARTIALLY EXCAVATED
OPEN DRAIN. THIS WELL POINT SYSTEM
WAS UTILIZED DURING THE PERIOD OF
OPEN CUT All) WAS REMOVED WHEN OPEN
DRAINS WERE COMPLETE AT THE TOE OF
THE OPEN CUT SLOPES.



SITE 8 ANSON

THIS VIEW OF THE ANSON SITE
SHOWS THE INSTALLATION OF A GROUT
CURTAIN waALL AROUND THE sILO SHAFT
WHICH WAS COMPLETED PRIOR TO START
OF SHAFT WORK,

GROUT CURTAIN SEALED OFF THE
SHAFT AND PERMITTED APPROX. 59gpm

OF WATER DURING THE ENTIRE SHAFT-
ING OPERATION.
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OPEN CUT SITE9 CORINTH WEST

TYPICAL NON-ROCK SITE SHOWING
LAYERS OF CLAY,SHALE AND GYPSUM.
SLOPE I¥2:1 UPPER 15 FEET AND I:| BE-
LOW BENCH.

REFERENCE ELEV. OF OPEN CUT
961.5.
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OPEN CUT SITE 6 SHEP

TYPICAL ROCK SITE SHOWING LAY-

ERS OF CLAY,SHALE AND STONE.ON
ROCK SITES APPROX. I' OF OVERBURDEN
WAS REMOVED,DRILLING AND BLASTING
WAS REQUIRED FOR ALL OPEN CUT AREA
SLOPE VW2:1, OPEN CUT REFERENCE ELEV.
96].50,

SURVEY STAKES SET FOR COLLAR
BEAM AROGUND SILO.
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SITE 2 BAIRD

MINING OPERATION IN
SHAFT. NOTE PNEUMATIC

A TYPICAL SILO
CONCRETE BE-

TWEEN RING BEAMS AND PERSONNEL EL-

EVATOR SHAFT WITH AIR

SUPPLY LINE AT-

TACHED. TRACTOR TD-9 EQUIPPED WITH
RIPPER ON REAR AND FRONT END LOADER

BUCKET.
FREQUENT TESTS WE
TERMINE PURITY OF AIR

RE MADE TO DE-

-



Phota 1o

SITE® ANSON

A SILO SHAFT DURING THE PROCESS
OF EXCANATION AT A WET SITE.

METAL LINER PLATE INSTALLED IN
LIEU OF PNEUMATIC CONCRETE.



SITE 12 WINTERS

A TYPICAL SILO SHAFT BEING LOAD-
ED FOR BLASTING.

I'T MAY BE NOTED THAT THE PERSON-
NEL ELEVATOR FRAME WORK HAS BEEN

REMOVED WELL ABOVE THE BLAST AREA
TO PREVENT DAMAGE.
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SITE 9 CORINTH WESH
A TYPICAL COMPLETED SILO SHAFT

AT THE COMMENCEMENT OF CONCRETE
PL_ACEMENT OF THE FOOTING. FLOOR
sLAB (PLACED LATER) 1S 6" CONCRETE
ON 2-6" CRUSHED STONE DRAINAGE FILL.
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SITE 10 ALBANY

VIEW OF REINFORCING STEEL AND

EMBEDDED ITEMS IN THE LOWER PORTION
OF THE MISSILE SILO.
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SITE 3 DENTON

VIEW OF MISSILE SILO REINFORCING
STEEL AND THE INSTALLATION OF THE
COLLIMATOR PLATE, NOTE THE HIGH

BRIDGE WHICH SUPPORTED THE PERSON-
NEL ELEVATOR.
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'TE 12 WINTERS

CONCIZTE BUCKET BEING FILLED
DURING ©'.IP FORM OPERATIONS. BUCKET
CARRIED " TONS OF CONCRETE EACH TRIP.

NOTE GUIDE LINES TO WHICH THE
BUCKET 3 ATTACHED PREVENTING SWAY.



SITE 10 ALBANY

VIEW OF THE START OF SLIP FORM
OPERATIC i, NOTE THE PNEUMATICALLY
POWERED BUGGY USED FOR TRANSPORT-
ING CONC ET. AROUND THE SILO WALL.
CONCRET!. WAS VIBRATED WITH AIR POW-
ERED VIBIATORS.
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SITE 12 WINTERS

VIEW OF CONCRETE BUCKET BEING
UNLOADED IMTO HOPPER OF PNEUMATIC

BUGGY FOR TRANSPORTING ALONG THE
SLIP FORMS.

NOTE CONCRETE FINISHER WORKING
FROM SWINGING SCAFFOLD BELOW.

SLIP FOI'™M WAS RAISED ABOUT 13 IN.
PER HOUR O THE AVERAGE, 24 HOURS
PER DAY,



SITE 7 NOLAN

VIEW OF REINFORCING STEEL INSTALL
ATION IN UPPER PORTION OF SILO. STRUC
TURAL STEEL FALSEWORK IS UTILIZED
TO SUPPORT CIRCULAR TEMPLATE FOR
REINFORCING STEEL INSTALLATION.
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SITE 10 ALBANY

VIEW OF THE UPPER PORTION OF A
MISSILE SILO AFTER PARAPET WAILL WAS
COMPLETED AND PRIOR TO COMPLETION
OF BACKFILL

NOTE THE AIR INTAKE TUNNEL WHICH
WAS CONSTRUCTED ON SHORING PRIOR
TO BACKFILLING.
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SITE 10~ ALBANY

VIEW OF SILO SHOWING SHOCK
HANGER BRACKET IN PLACE. OPENINGS

FROM THE AIR INTAKE TUNNEL MAY BE
SEEN IN THE UPPER RIGHT.
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SITE 6 SHEP

| INTERIOR VIEW OF SILO SHOWING
ERECTION OF STRUCTURAL STEEL WORK.

NOTE THE SHOCK HANGER SPRINGS
ON FAR LEFT AND FAR RIGHT OF PHOTO,

o



SITE 7 NOL.AN

A LATER STEP IN ERECTION OF
STRUCTURAL STEEL CRIB. NOTE THE CON-
NECTION OF SHOCK HANGER SPRINGS TO
STRUCTURAL STEEL ON FAR SIDE (ARROW).

AFTER MAJOR STRUCTURAL MEM-
BERS WERE INSTALLED,STUB COLUMNS
WERE REMOVED AND THE ENTIRE STRUC-
TURE WAS SWUNG FROM THE FOUR SETS
OF SPRINGS. ADJUSTMENTS WERE THEN

MADE FOR CORRECT HORIZONTAL POSI-
TIONING OF THE CRIB.
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SITE 9 CORINTH WEST

VIEW OFAPARAPET WALL WHICH
WAS CONSTRUCTED TO PERMIT ENTIRE
BACKFILL TO BE COMPLETED PRIOR TO
SETTING CRYOGENIC VESSELS IN THE
SILO. THE PILASTERS WHICH ARE SHOWN
IN THE CENTER WERE USED LATER FOR
SUPPORT OF STEEL FALSE WORK USED
i IN PLACING CONCRETE FOR SILO CAP,
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SITE | PHANTOM LAKE

THE CRYOGENIC VESSEL PICTURED
HERE 1S 45 FEET LONG, 12 FEET IN DIA-
METER AND WEIGHS 106,000 POUNDS.IT
WAS LOWERED INTO THE SILO BY USE
OF TWO 85 TON CRANES AND SET ON
STEEL SUPPORTS TO BE ROLLED INTO

POSITION ON STEEL ROLLERS VISIBLE
BENEATH THE VESSEL.



Sl 1E. 8 ANSON

GROUTING OPERATIONS AROUND
UTILITY TUNMEL AT THE WET SITE.
STRING LINE 'N LOWER RIGHT WAS USED
TO DETECT A"'Y MOVEMENT OF THE TUN-
NEL. SEVEN ''OWS OF FIVE GROUT HOLES
EACH WERE RILLED AND TAPPED SO 3/
PIPE NIPPLE" COULD BE THREADED IN
AND GROUT " UMPED UNDER 20psi.GROUT
MATERIAL US =D WAS A SOLUTION OF
HYDRO-LOX © ZL "PWG"AND AMMONIUM SUL
PHATE CRYST1LS,AS MARKETED BY HALLFK

BURTON PR. C:OUTING CO,NOTF FLEXIBLE
WATER LINE" ON LEFT.



SITE NOLAN

DRIVE 3ASE ASSEMBLY FOR
MISSILE PLATFORM IN PLACE.STEEL
BEAMS ABOVE WERE BEING SET TO SUP-
PORT FORMS FOR SILO CAP POUR.



SITE 8 ANSON

VIEW OF THE MECHANICAL PIPING
BEING INSTALLED ON LEVEL 4 OF SILO.

NOTE WATER CHILLER UNITS IN FORE-
GROUND AND BACKGROUND.



SITE 9 CORINTH WEST

VIEW OF MECHANICAL PIPING, PUMPS
AND MOTORS INSTALLED ON LEVEL 4
OF THE MISSILE SILO.

NOTE SHOCK HANGER SPRINGS IN
FAR LEFT OF PICTURE FOR SIZE COM -
PARISON.



SITE 11 OPLIN

TYPICAL SAFETY NET INSTALLED
DURING COURSE OF CONSTRUCTION AT
EACH MISSILE SILO.
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SITE 2 BAIRD

EXTERIOR VIEW OF SITE AFTER
DOORS WERE COMPLETED. THE TARPAUL-
IN SHOWN HERE WAS USED TO PREVENT
RAIN WATER FROM ENTERING THE SILO.
THIS SYSTEM WAS FOUND TO BE INEFFEC

TIVE, IN THE LEFT PORTION OF THE PHO-
TO MAY BE SEEN THE PLS TEST SET UP



SITE 12 WINTERS

VIEW OF " XTERIOR SHOWING (FROM
LEFT TO RIGH ") THE TUNNEL ENTRANCE
TO LAUNCH CONTROL CENTER, AND VENT

PIPES, CONTR/CTOR AND CE PROJECT
OFFICES, WATER TREATMENT BUILDING
AND WATER COOLING TOWER.



THIS 1S ONE OF THE FOUR SUPPORTS USED

IN THE SILO TO SUSPEND THE CRIB. THIS SPRING

ASSEMBLY HAS AN OVERALL LENGTH OF APPROX-
IMATELY 45 FEET.



THE STEEL. CRIB IS ATTACHED TO THE SUS-
PENSION SYSTEM AS SHOWN AT LEVEL 5.



Photo No. 30

THE VESSEL
LEVEL 8, AT TH/. BOTTOM OF THE SILO.

TANKS WILL CONTAIN LIQUID OXYGEN, LIQUID NITROGEN
AND GASEOUS NITROGEN TO SUPPORT THE MISSILE

SHOWN ARE INSTALLED ON CRIB
THESE

SYSTEMS. THE TANK IN THE LEFT REAR IS IN

REALITY A LARSE VACUUM BOTTLE AND WILL

STORE 23,000 GALLONS OF LIQUID OXYGEN AT
o il 5
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WORKMEN PREPARING THE FORMS FOR THE
CONCRETE SILO CAP. LONG "I" BEAMS IN THE
UPPER LEFT & RIGHT SIDES WILL SUPPORT THE

WEIGHT OF THE CONCRETE WHEN POUR BEGINS.



HEAVY REINFORCING STEEL REQUIRED FOR
THE SILO CAP. CAP IS 9' THICK AND REQUIRES

APPROXIMATELY 50 TONS OF STEEL AND 1100 CUBIC
5 YARDS OF CONCRETE. RECTANGULAR SECTION IN

THE CENTER OF THE PICTURE IS FOR THE SILO
@ ( DOORS WHICH WILL BE INSTALLED AT A LATER
DATE.



SITE @ BAIRD

A VIEW OF A TEMPORARY EFFECTIVE COVERING FOR
THE SI1LO OPENING WAS INSTALLED TO PREVENT WATER
DAMAGE TO EQUIPMENT PLACED INSIDE THESE COVERS
WERE LEFT IN PLACE FOR USE OF | AND C CONTRACTOR.



SITE I OPLIN
CABLES WERE CAST IN PLACE WITH THE CONCRETE
OF THE DOOR TO FACILITATE OPENING. CABLES WERE
LEFT IN PLACE AFTER COMPLETION OF CONSTRUCTION
CONTRACT FOR THE USE OF THE | AND C CONTRACTOR.



DENTON

SITE 3
A MAZE OF REINFORCING STEEL IN

E BASE OF THE LAUNCH CONTROL

2l

FABRICATED

ER.STEEL WAS PRE-

CENT

EADY FOR

OFF-SITE AND DELIVERED R

INSTALLATION,

/
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SITE 12 WINTERS

TYPICAL VIEW OF THE REINFORCING
STEEL IN THE CENTER COLUMN OF THE
LAUNCH CONTROL CENTER.

NOTE THE PREFABRICATED STEEL

FORM BEING USED. A SIMILAR CONE FRU-

STRUM WAS USED AT THE TOP OF THE
COLUMN,



* o

@
S5ITE 2 BAIRD
{ INTERIOR FORMS SET FOR LAUNCH
CONTROL CENTER WALLS.
IN BACKGROUND SKIP HOIST METHOD
USED FOR SILO SHAFT EXCAVATION.
J
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SITE . 2 BAIRD

VIEW OF EXTERIOR LOW COST FORMS
IN PLACE FOR LAUNCH CONTROL CENTER
WALLS. WALL REINFORCING STEEL HAS
BEEN PLACED, TIED AND CLEANED.

CONCRETE PLACEMENT IS THE NEXT
STEP.



SITE 2 BAIRD

LAUNCH CONTROL CENTER IMMED -
IATELY AFTER LLOW COST FORMS WERE
STRIPPED. FORMS WERE LEFT IN PLACE
DURING CURING PERIOD.

IN BACKGROUND FORMING FOR UPPER
PORTION OF SILO CONCRETE.
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SITE 10O ALBANY

VIEW OF COMPLETED CONCRETE OF

THE LAUNCH CONTROL CENTER SUPPORT
COLUMN.

MOTE THE EMERGENCY EXIT HATCH.
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SITE S BRADSHAW

THE SCAM UNIT INSTALLED ON
LEVEL 2 OF LAUNCH CONTROL CENTER.
THIS UNIT REVEALS THE POSITION OF
VARIOUS DOORS, VALVES, ETC.
NOTE THE FIRE WARNING LOCATION
( SYSTEM MOUNTED ABOVE SCAM UNIT



Photo Nos 42

SITE B ANSON

VIEW OF lNTERlOR,FlRST LEVEL,
LAUNCH CONTROL CENTER SHOWING THE

COMPLETED CONCRETE SURFACE .
NOTE FLEXIBLE CONNECTIONS BE-

TWEEN OUTSIDE CONCRETE "gHELL" AND
INTERIOR sTRUCTURE.



Photo No. 43

e A i
R e -

= THE RE-ENTRY VEHICLE (MISSILE WARHEAD)
BUILDING IS A MODIFICATION TO AN EXISTING

MUNITIONS MAINTENANCE AND INSPECTION

BUILDING. HERE MAINTENANCE AND CHECK
OUT OF THE VARIOUS COMPONENTS IS

@ { ACCOMPLISHED.
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INSIDE THE RE- ENTRY VEHICLE BUILDING A

& 5 TON. BRIDGE CRANE IS USED TO HANDLE
| COMPONENTS OF THE WAR HEAD.
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THE LIQUID OXY GEN, LIQUID NITROGEN GENER-
ATING PLANT, LOCATID QN DYESS, WILL FULFILL
THE LIQUID ‘GAS

REQUIREMENTS FOR ALL THE
COMPLEXES. THE P! AR

-ANT IS DESIGNED TO GENERATE
25 TONS OF LIQUID OXYGEN (LOX) OR 21 TONS OF
LIQUID NITROGEN PPER DAY. THE TWO TANKS
SHOWN EACH HAVE |

£ A STQRAGE CAPACITY OF
28,000 GALLONS. W

N



, INSIDE THE LOX PLANT, TWO CHICAGO
PNEUMATIC COMPRESSORS ARE USED TO CONVERT
AIR TO LIQUID OXYGEN OR LIQUID NITROGEN



Photo N&. L7

GRADE BEAM OF NORTH WALL OF
MISSILE ASSEMBLY BUILDING, CONTRACT
NO. 5967, CONCRETE BLOCK EXTENDS TO
A CONTROL JOINT.

&



EXTERIOR VIEW OF THE MISSILE
ASSEMBLY UDUILDING NEARING COMPLE-
TION. CURB AND GUTTER HAVE BEEN
PLACED AND PREPARATIONS ARE UNDER-

WAY FOR PAVING PARKING AREA.
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INTERIOR OF MISSILE ASSEMBLY
BUILDING. PREPARATIONS ARE BEING
MADE TO PLACE CONCRETE FLOOR.



SOUTH WALL OF MISSILE ASSEMBLY
BUILDING AFTER COMPLETION OF CON-
CRETE BLOCK AND ROOF. IN THE FORE-
GROUND ARE CONCRETE PADS FOR HEL-
IUM VESSELS. BUILDING CONTAINS AP -
PROX. 36,775 SQUARE FEET OF FLOOR
AREA WHICH WILL PERMIT ASSEMBLY
OF TWO MISSILES.



Photo No. 51

MAJOR GENERAL THOMAS P. GERRITY, USAF,
pa COMMANDER OF AIR MATERIAL COMMAND BALLISTIC
MISSILES CENTER CUTS A RIBBON ACROSS THE GATE
. AT THE TWELFTH AND LAST SITE TO BE COMPLETED
IN THE DYESS AREA ON 3 NOVEMBER 196]. LOOKING ON

-, FROM LEFT TO RIGHT ARE COLONEL HUGH B. MANSON,

2 USAF, COMMANDER SATAF, DYESS AIR FORCE BASE .

. MR. HARVEY JONES, MAYOR OF WINTERS, TEXAS,MR. H.B.
=% ZACHRY,PRESIDENT, H.B.ZACHRY CO., MR.W.P. WRIGHT, LOC-
. AL BUISINESSMAN, LT.COL. ALBERT M. ANTONELL |,CEBMCO,
AREA ENGINEER, MAJOR GENERAL ALVIN C.WELLING,USA,
DEPUTY FOR SITE ACTIVATION, COLONEL THOMAS B.

ol HAYES, USA, COMMANDER CEBMCO, AND MR.DV.MOORE

. PROJECT MANAGER FOR H.B.ZACHRY AND BROWN AND
( ROOT INC.



,

LT. COL. ANTONELLI GIVES THE KEY TO

THE TWELFTH AND LAST SITE TO BE COM-
PLETED TO COL. MANSON, SIGNIFYING

COMPLETION OF THE PROJECT.



i

LT. COL. ANTONELLI IS AWARDED THE AIR FORCE
COMMENDATION MEDAL BY GENERAL GERRITY FOR

SUCCESSFUL COMPLE iION OF THE CONSTRUCTION OF
TWELVE ICBM LAUNCH AND CONTROL FACILITIES NEAR
DYESS AIR FORCE BASE, TEXAS. WORK WAS COMPLETED
AHEAD OF SCHEDULE AT A MINIMUM COST,



Photo No. 5k

7\

MR. H.B.ZACHRY,PRESIDENT OF H.B.ZACHRY CO.,
SPONSER OF THE JOINT VENTURE OF H.B.ZACHRY CO.
AND BROWN AND ROOT INC. IS AWARDED THE
COMMANDER'S AWARD BY GENERAL GERRITY,FOR TIME-
LY COMPLETION OF THE TWELVE ICBM LAUNCH AND
CONTROL FACILITIES NEAR DYESS AIR FORCE BASE.



BUPPCRT DOCUMENTE
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PRECIPITATION

Max Lumm Winimum 2h-hour Aversge HO.
Rormal of Record of Record Maximm of Days 0.01
Month (Inches) (Inches) (Inches) (Inches) Inch or More
(a) + (b) (b) {b) (b)
January 0.88 3.10 T 1.97 5
February 0.91 h.o7 T 2.17 ]
March 1.12 k.36 0.00 2.78 5
April 2.47 9.80 0.09 k.63 1
May 3.68 13.19 0.05 6.78 8
June .69 8.40 T k.35 7
July 2.05 T.95 T 3.81 5
Avgust 1.09 15.70 T h.3h4 5
September 2.60 10.53 T 5.13 (4
October 2.57 10.88 0.00 5.10 5
Novenber 1.02 5.82 0.00 2.16 5
December 1.37 6.69 0.00 h.5T L
Annual. or '
Extreme 22.55 15.70(1914) 0.00(1909+) 6.78(1908) 67
TEMPERATURE
Maximim Minimum
Formal of Record of Record
Month (Degrees F) (Degrees ¥) (Degrees r)
(a) (5) (5)
January L3. 90 -9
February k8.1 ol -6
March 55.1 98 -7
April 64.5 102 25
May TL.T 106 33
June 9.8 110 Ik
July 83.1 110 54
August 82.8 111 48
September 75.5 106 35
Octcber 66.2 100 23
November 53.7 91 13
Decenber h5.8 89 >
Annual or Extreme 6h.1 111 (1943) -9 (1947)

(a) U. 8. Weather Buresu normals for pariod 192i - 1950 (adjusted to present

location.

(b) Pericd of reccord 1885 - 1959.

Note: Btation located in Abilens 1885 - 194h, and at Abilene Mumicipal
Alrport 1935 - 1959. Records combined..

80-10A
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EDITORIALS Doe No. 16

I wa desire te securs peace . . . it must bs
known thot we are ot oll times ready for war,

. B Gearge YWoshington to Congress, 1793,
(

A Bow 10 Dyess

Missile Project

This is nol a game of liddlvwinks, the Cold
War which pits emocracy against communism,

/" It should be soaking in on us that there is a

[ grim issue of survival which overshadows.

\ We face an enemy who Is determined, ruth-
: less and possessed of scientific skill and the

new tools of warfare its science and its mono-
lithic government can produce,
We have great skill and knowhow. We put
them to work with varying degrees of defer-
, mynation,
The U.S. is building, al various places about
 nation, installations in which to place bal- .
listic missiles. Once in place, the misstles will be
a powerful new deterrent. With them aimed at
its heart, the Kremlin would think long and
hard before committing suicide.

All common sense tells us to rush fhe missile
Installations as rapidly as possible. Yet—at 19
of these projects work stoppages the last eight
months have cost 23,400 man-hours of work.

The missile complex here around Dyess is one
of the two in the nation which has not been
slowed by wrangples and disputes,

We cannot speak too highly, the nation can-
vot speak too highly of these men who have
kept the local work churning There have been
no work stoppages because of labor dispute.
no jurisdictional strikes. The American  tax.
payers are feiting a fine joh for the money.
and getting it on schedule.

H. B. Zachry and Brown and Root combined
fo be the prime contractor on preparation of
the silos. Now Convair wil] shorlly begin putting
the Atlas missiles in place.

According to the latest reporl we have, 978
persons are employed on the loral missile proj-
ects. Of these. 469 have local (Abilene or other
area towns) permanent addresses. They are
homefolk. In all, 946 with permanent addresses
have been employed on the jobs at pne time
or another,

The Dyess mirsile projects have meant much
to local communities. But their importance is

_- more than Jocal.

: The Air Force, in carrying ont ils missile as.
— signment, is rushing to get the Atles, the Titan,

the Minuteman of the not teo-distant future
in place to protect this nation.

The AF is performing mightily in the face
of the complexities of a new grience -— aud in

. ( the face of some manmade complexities.

The contractors. the workers, the Air Force,
all those involved in bringing the Dyess projects
smoothly into being deserve thw nation's eep-
est bow of gratitude. This is a most feripus
business and these people seem tn realize it

"ENING, APRIL 20, 1561
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