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PRECIPITATION

- Max Lumm Winimum 2h-hour Aversge NO.
‘ 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
Wi February 0.91 h.o7 T 2.17 ]
=g March 1.12 k.36 0.00 2.78 5
3 April 2.47 9.80 0.09 h,63° T
r"?* May 3.68 13.19 0.05 6.78 8
. June .69 8.40 T h.35 7
: July 2.05 T.95 T 3.81 5
— August 1.09 15.70 T h.34 5
B September 2.60 10.53 T 5.13 6
October 2.57 10.88 0.00 5.10 5
; Novenber 1.02 5.82 0.00 2.16 5
K December 1.37 6.69 0.00 h.57 b
ke Annual. or : '
- Extrems 22.55 15.70(1914) 0.00(1909+) 6.78(1908) 67
¢ ; TEMPERATURE
o Maximm Minimun
42 Normal of Record of Record
. Month (Degrees F) (Degrees ¥) (Degrees r)
P (a) (b) (b)
W January 43.3 90 -9
: February k8.1 o -6
e March 5.1 98 -7
¥ April 64.5 102 25
: May TL.T 106 33
June T79.8 110 Ll
July 83.1 110 5h
August 82.8 111 k8
September 75.5 106 35
i Octcber 66.2 100 23
iy November 53.7 91 13
. Decenmber 45.8 89 1
T Annual or Extreme 64.1 111 (1943) =9 (1947)
i (a) U. 8. Weather Buresu ncrmals for periocd 192i - 1950 (adjusted to present

lecation.
(b) Period of record 1885 - 1959.

Note: Btation located in Abilene 1885 - 194h, and at Abilene Municipal
Airport 1935 - 1959, Records combined..

Ch \ 80-10A
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EDITORIALS

Doe No., 16
H we desira to secure peace . . . It must ba
known thot we are ot all times ready tor war,
. ! George YWoshington to Congress, 1793,
(

A Bow 1o l_.)}-‘ess

Missile Project

-2y

This is not a game of tiddivwinks, the Cold

1 War which pits emocracy againsl communism,
/f" It should be soaking in on us that thers is a
i grim issue of survival which overshadows,

\ We face an enemy who Is determined. ruth-

» less and possessed of scientific skill and the

L new tools of warfare its science and its mono.

! lithic government can produce,

t We have great skill and knowhow. We put

; them to work with varying degrees of defer-

i , mjnation,

: The U.S. is building, at various places about

i ' nation, installations in which to place bal- .

r 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 the 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 wrangles 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 getting a {ine 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 will shortly begin putting
the Atlas missiles in place.

According to the latest report we have, 978
persons are employed on the loeal 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 missile projects have meant much
. to local communities. But their importance is
P more than Jocal.

* The Alr Force, in carrying out its missile as-
signment, is rushing to get the Atles, the Titan, °
the Minuteman of the not too-distant fulure
in place to protect this nation.

The AF is performing mightily in ths face

of the complexities of a new science -— and in
. ( the face of some manmade complexities.

The contractors, the workers, the Air Force,
all those involved in bringing the Dyess projects
smoothly into heing deserve the nation's rep-
est baw of gratitude, This is a most serious
business and these people seem tn pealize it

THURS. EVENING, APRIL 20, 1561

ABILENE, TEX,
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FOREWORD

Inmpmutonmﬂmﬁmedtoroﬂmiwwtmﬂnlin
the event of mucleer war, a method of delivery of muclear
vespons by iatercontinental ballistic missiles has been developed
by the Ammed Forees of the United States im the 1550's snd early
1960'g, In crdsr to house the delivery weepons with & maximm
cfpmtocum,nlinimufpre-mmthumdamm
of construction time for the housing, a series of vital
construction projects wes wndertaken ty the U. B, Army Corps
of Enginsers in close conjmnction with the U. B. Afr Forcs.

mmumum'm'mmmm,mm,

Frecveded through “"semi-herd” imstallstions, eoffin type

structices bllt Just below ground level, mnd evolved into the
M"mﬁmwmwmmmmtﬁ
Rucessary propellant loading system, mechsnicsl snd electrical
mmmmmm.'umm-pm-m,m
mmmmumw«whmmmm-
hmmmmummtmthemtrmﬁw-ml
Mb&mmmmmmw.

mwummmmummm
mmmm;mrwmmcuuxumuuly
foporeted arens of the United Btates. It is with the construction
of cos such lmmcher cemplex that this historieal report is
concerned.



PART 1
ACTIVATION - MIBSION - CRGANIZATION

ACTIVATION

mmmmwmmmmmmm
wmmmmu.n.wmmwmt,‘mm
cox.mm:.\u-m,u.n.sw,mmw. 4. Col.
mmu.mm,u.a.txw,mmmmm
m,ﬁmm,ummm,.mum
¥nich wms changed to Aven Engineer 27 Juwne 1960. Ie. Col.
Mnmwammmm&m
the ICIM Construction Progrem. On 1 Decesber 1960 the Dyeas
mmmhmnmtdmwmmmm
Missile mmmmm,h-mm, Californim, Brig.
Genaral Alvin C. Valling, U £, Arey, Commading. Col. Yookrow
v.m,u.n.w,mw,nmrmmmm,
succeadsd @n Cootrecting Officer, Thae U, 8, Army Eoginear
mmmt,mmmmmmmmunw
wader Col. Rolend P. Usst, U. 8. Arwy, District Engiuser, who
ked puocesded Cols Wells, 7 July 1960. Col. Thomss B. Fayes,
m&m,mmm-m,m,mm
1361,

Atm-mumwm«umnmmmum
thres amll contrwets vmder emstruotion. It is emticipated
MWMMMMMMNNMHIQQm
wmmmwmmmwmm
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Tha Dyess Aros Office wae responaible for the ecostruction
of twlve (12) hudessd wespon System leumeh spd control fmsile
ities. The eres offive yrovided empervision, isspestien,

g oostarol and tecimical meaistence to the eonstrustion
somtyrectors. mm-wnmww#
omatrectiog wWe Dev to mamrly all persennsl imvolved end had
MMpMuMwmmm
within o short cmstruction period,

The twlve lawncher sites were loosted im & cirenlsr potbern
through eix comties in Mest Cowtrm) Yexms with Dyess Air Foroe
Inse, pesx Abdlews, Deme, 0o the epprocimte hub.t The sites
ware, geoaarnlly, lossted mewr mmll ¢ities or eommmities and
e pemed for tham. ALl of the aites were ecosssibdls from
puved roads vith the contreetor hmving emly sbort mcoesn romds
to emmstrest and medntalin during the somptruction periof. Tw
locatisn of the sites mnde it comparwtively essy for the comtrestor
to eblain utilities with & mintwm favestwent of momsy snd time.
Klortrisnl powe ws supplied from meschy publie wiility Admes.
Gomstrurtion weter came frem walls the eomtrector drilled et
tres siten,” frem elty mins st am wite,d end ws paped
Lxom poods, Jakes cr streans wt the yummining mites,

ie Bite Leratiom Mxp DOC 1.

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

3. Bite Jio. 10 (Alssmy)
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The geology of the avem varied greatly from site to site M
Topography wms not an impartant factor in constyuction.

CEGATLLZA TR

Ths Dyess Avem Offics was menned by @ combioation of

¥. 8. Arsy Corps of Englpeer Officers end civilisns, The
funstions of omch brmach within ths Aren Office sxe discussed
eleevbere in this yeport. The Area Office Organization Chart
forr 1 May 1961 was typiosnl of the hyreakidowmm of personnel in
the Dyess Aves Guring the meximm effart period.’ Of necossity,
wmmwmﬁummmm
kapt flexituls to meet constantly changing eonditiocus. Bince
the eccnstruction eontrmotor weed “roring™ crews to perform
many of his move intricate cpermticos the workload waried from
sits to mite end the Curps of Englneers personmsl were ghifted
in the oume genarel BeqUEQOR.

The oaly major change to the orgmnissticn clmrt which is
recammnded by the Dyess Arem QfTice 18 to incresse the siss
end swope of the Specinlists Section. It is recomsended that
this section be sampossd of individmls or tesms mpecifically
trained to inspect lmstallation of yeinfurcing stesl smd
mwumm,mam

ke Bochtel Corporsticn Gsalogie Mep DOC 2.



steel, construction of bmckfill, snd the installstion and
validation of the major electrical and wochanics) items.

Doth the Govermment and the construction contrector benefit
from this type of specislization on the part of the inspection
farces.



PART T1
ARFA QFFICE BRANCE FURCTIORS 6

AREA EWGINFER

Piregted adainlstration, swpervision snd inspection of all,
mmtmmmmmmmarau. Revcomes
mended eod megotizted oomtrmet modificstioms. Perforwed lisison
Girecily with CEKBMCO, BATAT, end eomstruction contrectoan.
Direciad smd coordinated Area Rremch nctivities. Enforood
mqummmpamnm.

ASSIETANT AREA ENGINERR

Whmmmﬁuhuuthmm
when i Aven Engimeer wvas sbesut from the Arem. Frovided
Mhhmmmmmuu
fiall in all mttors ef a technical mabere.

EXRCUTIVE QFFICER

mmmwmmmmmm
uammwhwmmmm
immpdiste er purscoml ettestion of those afficials. Borsmlly,
mmmmmmcm
ummmmumummmu-ﬂ;m
muumnmnmmmuw
iministrative sod AMvisory etall. Cocrdinmbed mmiters of
trganlsetion, psreonnel staffing emd spese allcoaticns. Barved
mmwmmnmmtammm.
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Wmm-ntmmtammnm

mmtinuetimmm Bmmimuintu-y
rersopoel admdioistyetion es directed.

BATETY PRANCH

mmmmmmummmwm
m«wwmm—nmanm Frovided
mmmwmmmum. Adriped

socidemts. MmeWuﬂm



Frepered Mtigetion reports es regrired. Performed lahor relatioms

Dmetioms, sssured enfarcammt of eontrect labor standerds emd
promoted good working relationships betwsen the Corps of
Enginoere, lsbor end comtractors. Reviewed mll ecosmmioantioms to
eomtractors wideh 444, wmm,m-mmwm
11shi1ity om the part of the govermment. Beceived, revieved smd
initiated necessery astion em all contrector's payrolls.

ADIMISTRATIVE PRARCH

Farsished aduinistretive services to all elememts of the
mmmmmmum Frocassed

mmmmxuu-u_m Monitored ecivilian
persoomel. progrem Sor the Avem, time and attendence reporting,
mamm,mmmmm
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Wmm,mm,mm.

mwmmmum
Mmammmmutwmrwmmm
WWWMMﬂm

mtil srrival et Job site or yeilhosd.
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)

and resolved the contractorsn' claims. Assisted the Office of
Coumoel im processing contrmot terminations emd negotistions

of pettlement. Contacted Project sod Resident Enginsers end

other elments of the Area Offics smd the Atlas ¥ Directorste
a8 pecommmyy in eomnsction with proosssing of eontract medifi-
ontions,

CONSTRUCTION BRANCH

Bupervised end inepsctod all eoxtrect esmstrwetion wowi
ossigoed to the Ares Office. Coordimstedennd forsmlmded
eomitraction schedules for affective prossewtion of the work.
Coodinmted ehmnges to meet existing £101A chemges. Assisted
88 requested ia the preparetion ef eetimetes, the megotistion
MMW,M&!M‘&M“W
elales, Compiled dally reports of wwk ecoomplished, decisioms
m,mmmm.m::nm.
tnd evalunted the eurrent status of all esastrwcticm. Coordinmted
slosely with the Bafety Dremch snd took expeditions sctiem to
impiement safuly features agresd ©o be moosssary. Memitorsd
m—lmnmm;uﬁul'.ﬂm



1
acoslerntion impect, meking sppropriste recommndaticns to the

Contract Administration Branch. Arrenged for mll trensfers of
eongtruation to the Using Agency, provided Contrmct Administr:tion
mumwmwmmnmmw
of ENG Form 290 end relatsd transfer documents. Promptly sdvised
Engiosering Broneh of mny sonflicts in design deficieuncies s
soon &6 they were noted. Reviewed plans and specifications
price to bid cpenings and Nionished ecmwmt as to desirable
eddondn cimnges to the Kogineering Rramch. Estadlished end
farnished to Contreet Adsinistration Breneh eonstruetion eompleticm
aod acorptance date. Directed the Ares Burvey Crew. Arranged
for photogrephs of projest festures at isporteant stages of
yrogress. Expedited Govermmmt and eontreetor-eupplied
mtnrimlnl oguizmaant, snd expedited and aduinistered the
Befense Mpterials Qywiem to insure timely svrivel of materisls
fod eguipmmmt. Comtentod maoufacturers snd ewppliers sod
aspisted in obtaining delivery by weguired éates. Supervised
the FLS Sevtion, which was vespomsible for the follmeing:
Froviding epecialized tochnionl advies on the imstallation

eud testing of Fropellsot losding Mywtems; moted es the

liaison element with the FIS Bivision of CEBMCO; provided
wmm;m-nmmmhma-m.
imstallation and field cperaticsnl testinmg stage for Limml
eseopieace) soordlnmted sotivities of FE” ipspectors on
operatiomal sites and expport facilities) eonducted PLS

inspeetor treining) eccrdinated with ol) bramches of the



e

mwxmmmumhmmmmtw
materinls) supervised cperation of PIE fluid temting laboratory;
mupervised operation end maintenance of Covermment furnished FLS

test equipmemt vsed Ry the eontractor; fuwrnisbed direct murveillsnose

of Fi5 field testing} provided tecimicel essistance and ndviee
in negotiations of eontrect modificationsy initisted or reviewed
roquests for changes in design to meet existing sonditions) and
mmmmumwmmm,mm
change oxrder mction,

R T T 1 L PRI

Frovided geoerel engineering and mpecislized tocimieml
parvices in support of ocostrustion setivities. Frovifed for
mmt.min,mm,wmm
distribution of plans, specifioations, shop dresings mnd
materinl semples. Supervised contracts for services of
&MMMﬂMWHMmu&
its £1e0ld of responsibility. Nuornished technicel advice and
mmrwmmm-nm Initinted or reviewed
roquests for shenges in design to meet existirg eonditioms.
Tregsred revised plans emd speeificsticos, Govermment eost
¢otimates and other englneering @ata required for eartrmet
modifications., mmmmm
Wm,wmuuswnnumm
field offices. Porformed miscellsneous dymfting for all
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alements of the Ares Offioe, Maintained ewrvent es-built drawings,

wning data cbtaloed from Construetion Besmeh. Furnishod SATAF
ocpien of me-being-bullt siwtches smd marked primts for sile
facility comtrects. Maintained the record set of eontrmct plans
ond spseifiontions. Weintained shop drwwing record files.
inintained & oueyenos register for emples, shop drewings, test
resulis snd simliar data reguired wnler anch eontrect end insured
timely reseipt end spproval. Bupervised eomtrects for Architecte
Fogloerr servioss or tsoting surviess in commsotion with its
{1214 of remponsibility. Performed technionl end engiosering
wﬂm,mumm. Resolwad
muuuwmmw,mam
Ordsxr oction to Comstyusction Rrmmok, Farnished estimmting
mppart o Contrmet Adulmistration Dewnch. Assisted ms requested
in magotiation of modifications amd the review of settlement of
entrectual changte. Moformed engineering inspection of
mmmmmnMMu
sarplisnce with all design eriteria. Maintained liaison with
Architect-Engluser, Using Agenay, Atdae ¥ Directarate, Ppporting
mmﬂm,mm-mum
slanl mattavi. Malstalned the Master Bgaipsent List. Assembled,

'MM“MWMM“W

Jaterisl. Initiated sotion, maimtmined records, and prepered
reports for all apediting of cewtrurtion msterials.



JABURATORY BRANCH

The labaretory work wes sccasplished by Corps of Engineer
pereommal in & separste lsdboratory borench st wp wader the
Axes Rogloeer. The fumotions of the labcomtory were to make
eomcrets mix designe omd sontrol soncrete mixes mt the batch
plant fachwiing gredatica smd quality tests of egpregntes and
%o test comcrete cylunders fur stremgth. The laboratory mlso
tock fisld semples of solls, sub-base mnd base materisls mod
rean laboratory eocntrol Nodified Prostor Carves on the msverml
different matarials. Took f18ld compmetion tests and kept
Mdmummuu. Tested peving eggregates prior

0 uae.
BATAP

A condition of mutual pupport existed betwesn the loocal
OATAY srganismtion end this office which resulted in & tesm
effort. E(ficient hexdling of eonflicts in design end
eonotruction through edenge erder eanferences; validaticn
wmmmumumw
Gaiskly reconsiled; and pro-fion) snd fival isspections which
mmumwm,mht-Md.m
cutwrd aigns of the excellant relations existing betwesn
this effice end BATAY. Idaigon detween this office and BATAF

mmwmwmmm-rurmm,
Major B. J, m,w-uwmuumwmmumﬁ

6. Ses DOC N,



. CORSTRUCTION

PACKGRUUND YRFORMATION

Rewl ostate acquisition for the twelve off bmse missile
| mmnmmmmwmmmmutm
T Estata permomel.
| Tor the primsry contract of eomstructiog the twalve lsunch
' &llos snd eontrol facilities, the plsws were stemdsrd AFRMD
drasings, site mdspted for the Dyoss Arem by Elsek and Vemtoh
of Kenses City, Missouri. The stamdsrd drawings ware made by
the Dechtel Corparetion for the Alr Fowes. Roth Bechbel
C Carpovation snd Hlack and Vestoh hed yepresentstives in the
ren @8 & part of the BATAF group, to expodite pecossary
chenges to the plans,
Briefly emch Leunch emd Comtrol Facility (lsunch complex)
ms to ecmeist of m launcher silo eonstrneted of yeinforoed
' concTete varying from £' 6° to 9' 0 im thickness, 17h est
( doep with a diameter of 52' £°.7 s ailo wns to howse 389
_l tons of structural steel to bs suspended from the silo walls
et fowr paimts throsgh shook hengers by spring lomded rods,®
In the sllo there ware to be imstalled two dissel generwtor
Lob F. eets to preduce 1250 KVA, water ehiller emd air conditioming
wits, o dwt eollostion aystem amd mechendcal smd elsctrical
oquipmont aywbems $o opwrute the entire eamplex.? In addition

T. Hoe photos 5 thra 15.
a. mmmjl'r’w'm-ﬂﬁo
. ( 9. Bee DOC 5.
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to thoss standmrd items, there was Lo be installed a Propellant
Ioading Bywtem to be used for serviging the Pallistic Missile.
Tho other grincipls structure st emch facility wes to be the
Iasaroh Comtrol Ceuter, eemanly raferred to se the 100,10 Tmia
wg to he & reinfurosd soomrete structwe of two floorw,
omplrtely wadergromd.tl As the omow trplies, this structare
vill ba wsed to house the ecmtrols firr the missile. Controls
for the silo operaiion were to be installed by the eomstructiom
eontrpetor. Mincr stractures et sath gite were to include o
wster treatment bullding snd a wnter cooling tower.)® Other
axtarior feetures were to Umlwle sesurity fexoing, @ peved
mocess rosd, perimeter fomcing, lighting mnd sevage Alsposal.
Various storege tanks were to be buried wdergrowmd.)3

The soatrect for the comstrustion of the twelve missile
lounch pites meer Ryecs Alr Foroe Deve was advertised to
biddmrs ao £9 April 1960 by the U. 8 Army Engioeer Ristries,
Fort Worth. Rids were cpeced at Abllens, Texss on H6 My 19560
umm(é)m“m The high bld wms $21,504,000 and

the low bid was 20,075,000, The Covermment Estimate wea $02,56%,5kk.,

e lov bldder wes @ Joint venture emponed of . N
Doty Qospaxy sod Browm god Root, Inc. Ihe eontwaet waa

fioe photos §5 thau &2,
Paw BOC 6.

foa photo Mo. RO

Soo POC T.

EREP
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nmammmmmmwnmmmum
on 27 May 1960. This cootrect war incressed, doe to modifi-
cations, to $30,179,000. Construction was stmrted on 7 June
1960 vhen excavation wes commnnoed at the Paird fite. A listing
of the major sub-contractors, their scope af work, cost ed ymted
affectivensss 15 inclnded in the Bupport Documents Becticm of
tuis report.’* In ddition to the normsl type of mub-comtractars
exployed by the prime eomtrmctor, thers were assigned to him
soventeen (17) contrmcts woder the provisioms of psrogreph
BC-A2 of the Comtruct Bpecificsticos.l” These emsigned
contrests were of both the mpply aod imstallstion types aod
totaled §3,931,098.T7.

The ocomtractor was given the aption of sither sbaft
exoevetion for both the silo and the ILC beglmming mt epproxi-
mtely ground elsvation or opem eut sxomvation to elsvation
900.5 sof sdaft excavation for the milo from that elevation.
Open oul axcsration was clween. The following 18 o resums of
the exomvwtion process ot emch site:

BALED BITE

Contiaetor eterted excavations 6 JAme 1960 wxing three
Pi=-f0n, ene Nichigen domsr end oms D=8 "Pogher”,

4. BDee DOC 8.
lso BUID;)CQ.



Intercoptor "V" ditch to divert surface runcff from
mmimlmmﬂmtmthaMmemsn
patrol grader. Several heevy rains during early stsges of
excwratlon disclosed the inadequecy of prelimimery ditcehing
work and mystem was extendsd snd dsepensd.

On 9 dme 1960, large limostone boulders were encowntered
at about 5 to T fest Lenemth ariginal ground suriece end the
mmmuumuMMpmm
Eaclid damp trucks added to the excewation opermtions.
buge boulders to sises suitmhle for efficient bendling by
ths eguipment utilized,

Common open eut excevation was prectically campletsd
nmmdmmwmm-m
Gultahla for use as backfill was stockpiled in desigoated

Gaatity to interfure with open cut exesvetion operations.
mmwmmmmnmm.s,-
Vﬁmmmu_mmmnmtmm
mmmmw-mmnmmm«d
axcavation wooking srem.
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1t is not ecnsidered that ehenged foundation conditions
mmm&mmmmumm@wwum
o elnim,

mmmﬂmmwammmu
Mfmnhtimmummmmmm.
Tos seepage water vas at a level which cpused excess molsture
in backfill thus preventing successful efftrts to obiain
sufficlently firm bediing fur tanks. A French drmin was
-mwmmmmmmﬂmmgmn
Gup.  Pewstering of susp wms pexforned by pusping.

- Open ¢ut rock excsvation was in progress from 11 Sune to
%Jm%hm&m“mmﬂ.Smm
Mmm-ockhd:m‘lmmm‘dttmwmﬁa.
Mpafthn-m-ltothnmﬂ;m-mxylmum
to 60 horizoutal or cue degres. Bpaning of weatbered vertical
Johﬂmmtmﬂnd&ﬂmmﬁmmﬁﬁm“tmt
wmmtmmmuwmm
&me'xG'mh'xm'mm&m,z'mrm Bpecific
mmmmmmmwmm
were not rencrdsd except that following @rilling snd blssting
wmmdwmmmthtmwbemm

mmmmmmmmm
'mormmmw.nummm‘m

wmmmmnwusmm
ould ware )4 fest deep.



5110 sbaft excavation below reference elavetion 960.5
bagan 29 June 1960, Comcantric eircle line drilling wes mot
uped untll elevetion S04 wmms reached. A ereoe with olsmehell
mmmmmmm,mmwmm
mmmwmmmtmmaﬂm
lmm-lmﬁﬁbabmatmmhpﬂl
material to be ploked wp by the ermne. An elestric hoist ws
Placed in operation when shaft reached elevation 94, 13 July
1960. The hoist raised & loaded skip busket on chennel yails
sttached to the allo ring besms. he skip we duoped from &
tipple into & ebute discharging into trucks. The empty skip
returped to bottom of sbaft by grawity.

Line &r{lling in Wlasting opermtions begen mt Ebaft
elsvation S04, JNolss were mpaced 4 fwet on esaters in silo
mw;wmemtmmmmmmm Tha
depth of drilled holes waried from 12 to Pl feet. The mmber
of holss fired end the charge per hole wms not yecorded. A

JRILLIF] BOLE DErTH  BIASTING

26 aay 1960 15 fe. F7 Faly 1960
3 Angust 1960 21 fk. & Angust 1960
1L Angust 1960 n . 13 Avgust 1960
10 August 1960 20 ¢, 19 Aogust 1960
PG Augast 1960 2R - 15 ft.  £7 August 1960
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A1l over breskage or excavation bayond the required
specificmtion linss ware backfilled with preumstically placed
voncrwie, gunite, or o cambimation of eoncrete with the gumite.

Contractor's eyele of cperations. DPrilling smd blasting,
Mwﬂwmmmmmmtumm9
fromt and loader, this bucket baing holsted to tippls end duxped,
Whan the locse mmterial wvas resoved and pecessary trimming
conmpletod the ring bema wes pleced, followed by either lagging
botween the beax and the cne previcusly placed, or with walded
wire fabric sod gmite in place of lagging @8 reguired My the
specificaticos.

The rook streta encountered were essentislly borisontal
encugh not to eausa @LCTioulty in shoring. Conereting the
2ilo wall was successfully mecceplished.

At reference alevation 846 in sheft excevation water was
ancoumtered but the emount was ssall end was sbeorbed with
exnevated mtarial until excaveticn wes coopleted. Following
the excsvation the water was cccasionslly removed by m mugp
PuB .

fhnlt excavetion wvas ecsplsted I August 1560,

FENTON BITE

Constroction operaticns begmn & June 1960, weing one
Hichigrn wiweled dozer and one D-8 domer elmaring the site of
brush and perub cak, which was piled and Lwomed.



Bite exomvetion begen 9 June 1960. The equipment for
initial cperstions was 3 motor patrol gywders, 3 D-8 domexs,
2 TH-00 pexupore, P trooks aod ome front emd losder.

Tae first three er four feet of ewomvation was esndy
alay, shenging to eallichs sod m lager of limestone in lmrge
pleces 1% o 30 inches thick. A wingle gwonged ripper was
used to locwen the rook but the plecss were too large to ba
removed with B-B0s. A froot end lomdsr snd Puelid trucks
wazre weed H0 move the rosk. Somn of the larger pileces required
memmmmm A definite
mmmdmmmmmwa
open eut rock exvavation 414 pot otcur beomuse the changs was
sredual with rock increasing in glme sod gmatity wnder at o
dapth of 20 feet I% merged imto @ firm ewetimmous lmyer of
badrock. Excavated material was stoekpiled om @ite in waste
trene indlomted on sontymet plmns.

Burfare raoofl water was diverded in the direction of
mterel draioage by wiilizing & embimtion of leves snd “Y7"
ummmmmm#wmwmt
ensivation mres. HNowswver, one vury Meewy wrain brecched & low
daves section emuming 6llo shmft exessmtion to be flooded to
@ dapth of approcimately aine (9) Dot end dalmying stmfting
aparntions for epgroximmtely 3 days.

Oround water tabls er growsd ssepage weter was not
eocoumtared in cpen ewstwation in ewffictemt quantity so
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roquire econtrol. Rainfall entrapped in the cpem cut work mrea
wes removed by pumping from & sump pit excavated in the low
work. eres region ruference elevetion 958 pesr the lsunch eomtrol

Firm bedrock was encountsred 18 fust belov ground swinoce.
The layer was sssentially fiat wed level. Bystemtic &rilling
ond blasting began mt this level uaing wegon and eravling drills.
In the gpem eut the d&rill koles weres apeced spproximmtaly 5 fest
on eenters mad 6 foet deep. The holes ware loaded with 8
pounds of gelamite, using decked method. The yield per shot
mx.sqmmﬁrmu;ro.ﬁemmmum
euble yerd of rosk. '

Bhafting operations in silo merged with completion of open
eut oparaticas 29 Juoe 1950. Idne drilling in silo was wadie
in eoncentrie sircles with radine iscressing 5 fest mod Grill
MMWWGMMO“W“W.
toward centar 1/M to 1. mmmmwtmw
ond Jonded with 3/b of gelemite per foot of depth. The eircles
were pumbered aovordiog to positicn with No. 1 the imner eircle
eni Fo., T the outer eirele avd the shots were fired, wsing delay
sotion fuses o that order of firiog wes 3, 2, 3, b, 5, 7 exd 6.

Baring ons firing wsing this order there were £% wunexploded

mmxtummmumamn.'r
being fired abwed of No. 6 the futes to some of the losds in
holes of eircls No. 6 were eut, however, B later check discloged

i
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MMMaarchummWMWamtoMtwﬂrm
connections. The decking system of loading the holes did not
produce the desired results 20 the eclum systes was sdopted.
m@mmmmmm,mummm,
another at ombter gnd the third two feet bolow surface. The ring
botme oo the 8110 wall and the position of the @rill bit behind
gnide on driller prevented drilling snd shooting » vertieal

_mmnmumm;mmmh—mm. The

contametor changed the depth of holas ¢o 12 feet and drilled
the outsids eircls of holes aloping towsrds the wmll with »
alope of 1 1/2 inoh per foot of depth. This reduced smouat
qfwll#&minahtmdmmhmmw
as much o8 three fuet.
_Immmmmomammmnm
wers filled with gunits ar eancrets or a ecmbinetion of both.
T eatrectar's exoavation of metarisl from milo shaft
hegan 2 daly 1960, using o creme with elsmsbell holsting
mmmmmummmmmw
8 Droot emd loafer in bottom of shaft. The fromt end or mkip
MM*MWMIL&W
MM&%‘&&*M“M&M&:
Pila to be ploked wp with the clombell, O £2 July the
cantractor placed & skip hodst imto opsretion for yemoving
matarial from the sheft. T front end londer placed the
material in o skip or bucket et the bottom of the shaft emd



the skip was holsted out of the sbaft along channel reils
attached t0 the ring beans. The skip or bucket discharged
ﬂnnmm&mnt&whm:uhummwmms
tauek for tyansporting to m stockplils or m f1l11.

The ehoring in the silo was provided by steping wide
WIMM“&GMWVI&MNAW
Mmhmwﬂhmmmfmﬂnﬁa
ring ond A series of these rings placed horisontally snd at
mcmummmnmm-mmm
mmwmwmﬂlmﬂma-Mw

Cmummltrhﬂmmmmnumum&o
wsing four IN-00 serepers, D-8 "(at", D-8 "Pusher” mnd motor
putral geader.

Im«mm“mmwmmmm
m«-mmmwmmmmmm

Mmm“hﬂu&nﬂmhmﬁrm
mmmwmwmnmm-mm
96C.5, Tae contrmctor started sxeswmtion on outer edge of
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umntimlndm-inditdamm:lcpumuuedhycomxact
drawings toward the eenter of the mren. Scrspers were pushed
by bulldosers to expedite the lomding mnd the loosened mmteriml
mmmmm:@mm All mmtarial encountsred
mcmmtmub;m-mmtim. o
materinl wms wasted.

Mmtwmtom‘kmmoJ.ﬂvnﬁm
960.5 was campleted £ June 1960,

Bilo shalt exemvation began £5 June 60. A froot end
muwntmﬂmmwinawﬂnmu
collar beam mt reference elevation 9GL to loosen materinl snd
plle 1% for removal by motcr ermne with elamshell and losding
into Ruclid dwp trucks. This opermtion continned to yeferencs
elevation 512 st wikich point shals msterial eneaumtersd made
it necessary to undertske drilling snd blast operaticoel
mathods of loosening mmteriaml.

Drilling amd blasting began b July st reference slavation
JiZ. Mo detall recceds of operations was maintained. The
fkmtmmdmtnhlmmmwbw
e half of 8ilo bottom erwa wt @ tlmn. Tares wagon drills
ware utilized and holes Grilled 17 feot decp. The pescnd
md‘mmmw‘mIYhttWﬂthm
eren blasted at one time. Iattar cyelos utilised holes 21
fest dosp with &rilling in outer circle meer ehaft wall sloped
outvard townrd wall spproximstely 18" in 21 feet. Contreetor
opmuaummlvmmhimrmtﬁm.mtuthmw
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instances of misfirings, walosded &rill holes and resultent
poor bremnge of yock and slow progress due to incremsad pir
bomesy work necessary to maintain silo shaft aligzment mround
g8ilo walls. . :

Orexbrealnge of silo sheft wmll was megligihle and ws
filled with comcrete placed monalithiscelly with yegulsr silo
wall eommrete plmoemsnt. '

Below reference elevaticn 12 all loveen mmterisl wes
yemoved by skip holst equiment plased is eperation 12 July
1960 end loeded in skip by front end lomder, Detween refurencs
elevations 065 and 855 meterinl was emwountered which wne soft
wwmtmwummnmamm
than drilling ol blasting operwtions. When ecxomwrmtion resched
MMthhwﬂuhmm,
Ting beems were hung, sssmbled and wedged into position
against allo simft wall end wire mesh snd poeumtic concrete
installed brtween ring besms prior to eamtivustion of
amndrEtlon.

Ground seepagn wie encountered beginning st sgmroximmbe
raforemcs alevation 940 from @ pocrly comeclidated conglomsrate
mwmmmmmw
43, The maount of msepage was not considered & esricus
problem with the flow coturricg prioeipelly from the mortimra
madrent of the ahmft wll, Comturt content of poevemtic
mmumumuumumﬂdm
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no sluffing occurred mouigsture contimed to bleed through so that
Lumedintely balow between spproximate reforence elavations 9hb
and 933 polyethylene sheeting wms placed against shaft wall
prior to vire mesh end pnoumatic eoncrete plscement. The above
action vms eonfined to northerly quadrant of wall., The sloping
sight tube drill hols penstratsd the previous conglomerate
layer end after sxcavation resched below reference slevation
200 evident of flow st the higher elsvation decrossed snd
draiomge dosm the sight tube trmnsferred the ssepege problem
0 elevation $00. However, this division of flow smounts
eased the problsam so that not soy further special trestment
WAS DOCREERTY .

8ilo ghaft excavation wms cumpleted 15 August 1960,

TAWN 8ITR

Comtractor started site prepmration fencing mnd grubing
nm%mmmtwm&mmﬁomm
mwmm,mn-a'ruhu'"mun-aummpn.

&nﬁmnmtrtrmwmm“uwrm
open cul exoevetion area by construction of dike sround
pevimetar of exomvation ares.

nmmmmumgeammm
Strata of Limestone with @ sandwiched nhale layer were encoun-
mmwmwm&muhMt
muwntmmmummu-mmw
Joogen the materisls. A Bortnwest shovel and 3 dump trucks



® l i//ws'

e ——

were used to load and remove the loosen mmterial.

Opan cut excsymiion to yeference elevation epproximmtely
960.5 was camploted cn T July 1960. Excevated materials were
stockpiled in designated waste arem to the emst, west snd
soutinrast of the opm eut exemvation mres.

Open eut rock excevation was in progress from 18 Jume to
2 Ay 1560, mmxmnmmw
refercace elevation 502 was Alightly yough, f1st surfaced,
minﬂmmwmsmnmznmh
k0 foot specing.

61lo shaft excevation belov alevetion 960.5 begmn 15
July 1960 utilizing @ front end lomder with ripper o loogen
mterial for removal by eclem bucket. Bock shafting cpersticon
vare started B2 July 1960 when & layer of limestone wee ou-
Wstwmhxﬂ&emndm:n%. BEoles of
B'Mngmanm&mmm,mwm,m
pound pomder per hale. Aeross oeater of s1lo, the bres:ags
mmmmumwmmm. Ihis test
Mutmmimtnthtitmﬂumwﬁﬂu
materinls would be sstistectory, @0 line érilling to s depth
of 12 foot wvas used.

MMMMMMMMMM‘NM
the depth and fomticn of the stone. Hasting hola depth wes
mmm,z&ommmm@m
Esrcules gelemite. mmmmml,e,a,
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pitching &ll material to esnter of silo. Approximmtely %
pound gelemite per cubic yard of excavated yock was wtilimed.
mmmm,mxwu:nmmum@m
porwit loading with front end lomder,

Ovar shooting end over kwreskage vas enly slight snd was
corrected by reducing the cuter ring hlast chargs, and closer
spacing of hlast holes. Cver btreaksge or excevation bayond
MWMNW“&M&M
placed concrwte, ar gunite, ar & eoubination thereof supplemsmted
by concrete during slip forming of milo walls.

Contrmctor's eycle of operstions. Drilling blast holes
utilizing wagon end cremling drills. Bamove)l of drilling
¢quipsent from shaft followsd ky lomding ef holes with
'mu‘m“umm. lower front end loader
into aite shaft to load roeck imto ekip bucket. Following
mwhu-ummmwmoruu
mh,cﬂuh-mmmn&nMurnm
wire fabric with posusstically placed eoncrete instelled

ummtmmmhmmmwm
it.

W_BITE

m-wwmmmmmﬁo
mmmmnnmm,hanmmm
ratrol graders. Cn-douruithripptrmuednttmtn



loosen material.
mmmmmmmbymmtmuw
mtrol greders wers svailable for emergency eomstruction of
mnmmﬁnum
mwmmmwum-h-
vation 960.5 was eampleted £0 Jme 1960. Materials loaded by
wmmmmammmmmuAmu
aress on #ltes.
Mmmmdm&mmﬂMh
chuiﬂodumupthnmmwmmm
of the word. Amm«mm“mwmn
MMNMGMnmmM

-Mwmmmh'mwmammmam

refervnce elevation 872 but ecatrectar elected in both capes
to loosen matarials using ripper and paving breakers Tather
ﬂmmmmm.

fllo shaft excwsation started 11 July 1960. Material
mxmmpmwmxmuﬁrmm-ﬂmu
mmmdMMwmm
mphutﬁrln‘llhrmﬂﬂ.ﬂ.MOn.

JAWTERS 8ITE

wwmmnthwmm
mm,mmm.m. Exowvation was
WMWHWMMNAMMW.
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Interception dreinage wes provided by ditching on west side
of out, arcund porth snd. Drainege was to south snd east,
Interception not required on east side duw to mlope of terrain.

Open eut excavation to work sres bench elevation mpproxi-
muh@.jmewlm«mnh);‘m. Brermbted matarisl

4

umd stockpiled in eguel plles ca extrerm west nnd eust sides
of site.

All streta of rook entowntared were mloping from morth to
dauth, falling fyrom cos to two fest across width of eilo shmft
exasyatlon.

B1lo siaft exoxvetion below spprurimate refersses elevaticn
950.5 begen R3 July 1960 wsing m “trecmwmtor® (fromt end lomder
Vith remr wouted ripper testh) to mcnvate and stoekpile
material. Creoe, FH 40 ton, with elsm bucket rewoved materisl
from hole. mnmt,nm;{mﬁ,ﬁnm
mm.mtmﬂn‘m,mﬂmwm
‘m',hmma'mw. At spproximmtaly
elavation 650 the contrmetor installed B hoiet with buckst mnd
malde tracks for resoval ef material from hole. Prilling not
mquiref wntil elevation 802,

mmmm&mm.m
m,mm,mmmwmmm
suntrector found 1t necepmewy to d@rill end shoot, Thres ahots
wore made, anch P fert deep. Appracdmetely 300 Peinch holas
were reqilred fur emch shot. Approxtsntely 3/h pownd of
Baxroules galatin dynmedte wes weed per eubiec ymrd of ewemmted
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material. (Bottom of third shot at elevation 826). Firing
moquance was wade in ¢lreles, uwsing No. T, ¥o. 8 and Fo. 9
dalsy capa with early shots &t esnter sod lamter om outside
sircles., 7The blasts resultsd im eonical piles. Ehale and
limestone broke down to pleces of Jess than 1 foot sise.

Gypeun seemed to abeard shook and 4id pot fractuwre well.

It vas pecessmry 0 use csbles and remove messive blocks of
gypswa from hole individually. Adr toals were required to
trim wlls,

BHEP BITE

Contrmctor started site greding sod stripping cpermtion
20 Juoe 1960 wtilizing WW-20m, D=0 and a patrol grader,
Iwcange of the very limited gmatities of svaillable
overturden material, no intercepting dralnage wes constructsd
to divert surface weter runcff firom exemvmtion witil s jor
mins in mid-JMly flooded sxcavation arem. Corrective mction
in the furm of low dike around lip of excmwation sres was
All ocmwon cpem eut excavetion &nd alts grading was com-
ploted 1 July 1960 and gpen cut roek mmemvation started.
Mmutunmuwuly
referenos elevation 970 in the furm of pockets of entrepped
nmmmmm&mmwdwng
imestons aod drainage from cavities comtailning saturated
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sllts mod elmy. The inflow quantity wes mmall sod terminated
repidly so that 1t pmmed no interference with cpen cut rock
oxcavetion. mmmmm“m“m
elsyation spproxizately $60.5 & smp W8 ecostructed to gathey
rainfall runcff entrepped within exomyation ayes. _
Open eut rock excavation wms in progress from £9 Juns to
£5 July 1960 whan work aves bench refersoce elevation 960.5
vad reached. Dip of strate mor spacing of emxpossd vertical
Joints was not wecarded. Parfese of struta we virtumlly
mmmwmmgomummmu
wentlerad. m&nlw:pmcutmm-
and blesting cpmrmtion was not elearly recordsd. Apparently
Wmmmmmwmmaw
mmtarial and progress in yemoval of loosen materisl., At least
mmutmmmmmmmm“mmmw
mtorisl 1o one shot while other shots imvolved only perts of |
@xcavation area. Approximately 000 holes were drilled for
blasting mod shots {uvolved an ewersge of 2 sticks of dynmmite

por hols. The two 600 TN air eomgpwresscrs and two to four
vaigon drills ueed in @rilling work ware moved omto gite sod off
&5 meeded. .

8ilo shaft rosk ewcsvation below slevetiom 960.5 began
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A‘I‘D-Qlcudarmmlltbottmofﬂa.ttmpilemtermfbr
clmmsbell pickup. An electrie boist was placed in opermtion
when shaft resched olsvation 917 on 13 Beptember 1960, The
Boist raised & loaded skip bucket o channe) rails attached
to ihe 8ilo ring dessw. The skip was domped from m tipple
into & ebute discharging imto trucks. The empty skip wea
returned to bottom of shaft excavation by grevity.

Concentric eircle line arilling for silo sbaft blasting
peraticn bages at elovation 960.5. Holss were speced on &
mwmmuMmmmmerootmmm
axound peripheral eircle with outer ring holes being fired
firat. The depth of drilled holes veried from 11 to RO
feat. WMMMumMW
from b to 8 pounds of dynswitae. A fev additionnl shots were
findlttimtﬂhﬂkﬂh‘lﬂxﬂh]ﬂdﬂd‘%ﬁbo
mum-mmnmthdu‘Lhtomtuimnt
and alearanoe. "

Ground ssspage weter was evcountered Gur nz milo admft
m%ttmum-m”m,mm
ot 906, nmmnwmmmmmmm
mtumhmmmumtmhﬂnumvh-
croegsed in guentity with time. Remowal of water was sccom-
mem-mmn&deum
rwluemmwmmmummm
m:umm.mummthm
mecessary bacmuse of the incremeed 1if% requirements.



HOLAN BITH

Contzwctor started site preperaticn work em BT Jume 1960
and Antunl eomeon open ¢ut excavetiom oo & July 1960 using
threa 18 ey Ruclid sarepers, two I-8 btulldomers, ome P-0
“pashar” esterpilisr, one motar pmtral. greder smd two servioce
tracka.

furface wmter ruccdf from comesicoml rmine was diverted
from open eut exsavetion by ecnstruction of & low dike mround
sircaxference of the ares. Ronaff entrepped within the open
mmwmwunmmﬁmﬂw
demMMMSmmﬂwmwm

On 9 July 1960 top of eolid bedrock wes remehnd st reference
elevation 905.5 and the eomeon cpen ewt sxeswaticon phase of
work ses completed. ALl waste maberimls ware stockpiled en
enst and wost sldus of the cpen eut in designated spoll sress
with top soll and caliche material ssgregated fyom yoek
anshatian,.

Opom eut rock excewstion wes in jwogress from 10 July 1960
wtil work ares bensh elevation 960.5 was elosred cm 10 August
1960. Reck exoswation operetioss were in progress 10 Jaly te
15 July 1960, Noles for eash shot swwraged 105 - 211, Bo |
further exomvation of consoquence wms performed wntil 23 July |
&t whalch time @rilling in the apen eut swen begnn., Drilling
mmmmmmmwhm
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or mmmber of hales is svailable. mmdmslmiuh.m,
& varimnce of from O to 350 holes and depths of from 2 fest &
mwm-mmn Rock excsvation was removed from
mmmumnmmmmsmmm

for haaling and one bulldomer for stoekpils Yeveling end maine
tenmnos.. 'mnmmmwmwmmmm.

8110 shaft excavation started 17 August 1960 with drilling
operations,

Brilling st elevation 960.5 was dme in concentrie eircles
vithmﬂnuimmg.tmtwmm-u
mmmmmmmu'tmm“nt
thevs cireles. Buven rings of holes wers @rillsd spproximately
nmam,mmmmmnmww'm
of fifteen degrees. Ihe eighth ring wes drilled only £} feet
doep. Inis latter four fest mrem was for the collsr beam.
¥ater ws encountered in all holss et spyroximtely elevetion
95140, Atuhld}lﬂhﬂumm,mﬁhLum
mmwmmmﬂme&mw.
mm?mzmmﬂmmu&o.smam
mwnm&mmmmsmumnm
holes, & total of R600 pounds were used. he eenter holes
mnﬂwmmmmmnmm

mwmummwmmnamma
@ Tow large bouldsrs the roek broke wery wall. At elevation
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940 drilling methods clmnged, the progressive four foot Aimension
mmmuwmmmmmm
poriphery togethsr with the twauty-cos foot depth was yetained,
m.mmauﬂndmm-mm
Mthmmmmdhmmmm:
slanted towerd the cutsife so that at the twenty-one foot Gspth
the bottom of the hole would be epproximately at the vertiesl
excavetion line. 7This mathod was necessery to permit the wee of
Gmlve foot drill stoel and to allow the aly hewmsr to eloar
the Lirst ring bemn above the bottom of the ewswwmtion. As
@ rosult quite & bit of ehipping end outting of the wells were
Wmunﬂmwmmmmm
Mmmauma-wmmummmm
m,nmtwmu%maMhmm. Bo
mmwmmmumwmuw

s maintained. m,inmlthm-nthndm

uwsed throvghout the excmvation,

|

eonditices ware very bed. It is estisnted that 5 - 20 gallons



per mimite fell sontimwously from the walls,

Bhalt excavation was comploted £5 Ostober 1960 being sixty
Mtimet@ul&t#mﬂmﬂrmmottﬁﬂm
pexr Oy

ANSON_BITE

Contractar started operations 19 July 1960 etripping &

malze erop from the work erva uveing m meimtainer. The top soll

amd. vegatation was windrowed snd on 88 July 1960 the exemvetion
thmwm-lmﬁmwﬂuﬁuuthm
mmmmmummwmwmam
rubber tired pushor. The msintainer wns vweed intermittently
during thils phase of the excevaticon. The top soll and vege-
numm-mmmwmmmw E
mt@wﬂﬂ&mmmmplmﬁ
in & levee across the east axd north sides of the site to
ummmmmm-ﬂumwwm
ground st this aite 18 to the southwest.
memtlsﬁnnum_mn-m
of 19 fest in the mrtesian effect. Exomvation was balted on
3Lwtnmmmuunﬂ-umumw
of the wper SRR of water. On 1§ August, the eerth moving
oytiyment was returned to the site after dewstering system
ums imstalled. .
mmtmmmmmtm.
mmm-mummmmm
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the oontract dravings. All excawatsd material from the open
cut will ba sstisfactory for tackfill.

w_mmmmnwmmm
ground surface, reference slevation 971, flowing from & @rilled
mmummﬁmmmm
af the open sut to J1 feet below surfmos, reference slsvation
959. However, the bottom of the wpper water besring strmta
e pansed Bt 26 fest dapth. The inflow, messured with m
Cippolatti type wair, was later determimed to be 56 galloms
por mimite. This ioflow gesmed to de from all sides of the
open gut and eontioued. Yhe contrantor sttespted to somtrol
fhmnthunupuutmmnmmmmm
bench ledge, 15 feet below grownd mmface with well points
extending through the upper watar styats. This method partimlly
reduced the Llov into the opem eut but was only sbout $0%
affective. Bo intercepior ditihes wers sxintained durding the
open cut @mmevation cpereticns wor was a dregline esployed.
The rempining mmterial (from o depth of B0 to 30 feet) was
mcked out wsing eouventional emrth moving equipment. Tom
material thue exouvated wes $00 wet o Stookpile to amy depth
Mmm«nmﬁ“mmmu
fry. mhm&w-hum“umu
a lettar written to the ecutrmctor Ly the Ares Engimeer emd
avummiuuutommtwthmm
Engineer,



mmwmmhmwm&m

A koles, four fect deap. The holes wore loaded with } stick

utnhtinnﬂuﬂutd‘fumgtl.smmm.
nnnxumm-mmmmmmm

MﬂlMtd‘ﬂnullﬁnamﬂ.ﬂumm:
mmmmm Normn). exoaweticn
Wmh“hwmm
mumwmnlﬁmmmm,
wmm-hnumﬂsh.mmm.-mmm
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and the contrector again decided to blast. Beventy holes were
mm-mdmmwmum;wwﬁﬁo
mwm(%)mnmﬁmmm._
mw;mmtb“mu;rmlh Erosrm-
tico was eoutimnd to reference alovation 43 foot vhem &
mmmmwmﬁamdmmu
mum-mmaumamm
Lrom U previous blast. On 80 Noversber et reference elsvatica
m,mmmmummmnnmu
gelatin ware loaded into eoch hole. This blest sucsessfully
mmﬂﬂnmmmumummmm
mmamwmmmmwmm
porfoamed at this site, n-mmdmmwxy
wmmﬁmnummm
yarda, m-mrm-ummmmummnm
1% 1s » shals, sxospt for ebout 300 eubic yurds of selenite,
'mmmmwﬂhmnmm The walls
mmnmmmmmmw.
ubmlmm‘-mmn!smw.

SRR Weny Brw

Contrastar started sousm apes eut swoaraticn 3 Augast 3960
using DW-80m, Mmmmmm.

wmmumtgrmmin‘ih
ta-nourumnthznmmmhum‘mm
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pramped 1o & eomstructed chennel whieh &ained imto private
proparty on west alde of site. Bofeacs water run off bayond
mdmmmmmmmum
draining into en existing ehemnel along the emst property Aine.

Opan et exowsation to wark swoa reference elsvation 960.%
e copleted an § August 1960,

110 shaft ecmation bogen on £9 September 1960, A
front ond loader was placed inside soncrete eoller which
formad the cutside wall of the silo shaft. The front emd
londer with rock wigper 2oosensd the material end placed 1t
ujpmmmwmuummmmm.
Thls cpmrmtion eontimesd to yeferenes elevetiom 920 st which
Point the shale material beosme $00 hard to bweak locse med
progreas we slowed down ecasiderebly. The Contrector decided
0 begin hlasting cperations vhich was mgressble to the Project
Ragiosar, '

Nasting sperutions dbagem 13 Ootober 1360. Three wngon
mm“uahcmmmmw-q&
ef £1° fron refurence clavations SEO' to 899'. Folsw wore
MMJ'Muﬁ-mui'm
muh_rmm-u. mmmm
mu-h--ruul.. hm#rmhr-lmlm
cuble yurd of mmterisl. All holes were shot similtmosously.
mmm_mmmﬂ-mm&w
other side. mmnmm-smu
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All material was frectured and Lraken up sufficiently enough
@0 that the front end lomder eculd lmd the materisl into one
cuble ysrd bucket. ZTrimming the silo walls was the gremtest
task. Three Jack hisvsssrs were nsed contimuously to trim walls
mmmmm«:mwla&e. &t refersnce
alevation 832 the contrectar dncided to 4rill end hlast agmin
dna %o the very firm shale omditicn which eurtailed progress
greatly. Drilling operetions begmn £ November 1960. Thres
mgon drills vere weed to drill sppoorimmtely 150 holes to
depth af 20, One pound of powler wes used pey gubic yead of
miterial. Resulta of the bhlast wexre excellant. The center
@section wes shot first end then the cutside sres which resulted
in & 6' high oone of raised looss meterial in the genter of
the silo shmft. At reference elavetion O47, the eontrector
again decided to drill end blest due to the diffienlty of

. breaking end loosening the very firm shmle strats. A total
utlkjhulum&rmd‘hol&pthotm% The first row
of holes was drilled culy ans foot from the silo wall instead
of two fest ew in previous drilling. The resson for meking
is ctangn vas to fraetire the firm shale nesr the gilo wall
mmmﬁ-mwmmmw

mmmhnn.umummmmmmx.

o=
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Waen silo sbalt excsvation resched reference elevation 954
mwmmpmmmm-tmwpm-. This pee-
Peze wvas due mostly to infiliretion of mntecedent ralnfall
dw'wﬂthmmmmmmm
sesms. From referenve elevations 95% to 920 firm layers of
mmmmmmmmﬁutm
perched water tablas. Reference elovation 900 wms the be-
mwamtmmmwnnnmuh.
m-mdnﬁmtd;rnmt‘wmmm»w
mmum;tmwmhmmmtmmdar
8110 sbaft exoevation. Beepage wae eoncentrated in two
mum,mmmmmnmmmm
oturwmrmm@tm. Some seepage oecurred
froa elevations 900 to 823 due mostly to frmctures in firm
shale. mwuwumnmmmmrrm
Jtokmlm.wumumczdrrmiﬁnmamm
mmmmumw'ummm. Hinimmm
nm.umaumor-uom“umwsm
por miouts. mm-mnwmmmnmwm
Wmmummummmmmw
sheft by weans of pipe ewbedded in gunite wall. Paring

murmmmmpnwmmmmmm
@bove open eut area. |
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PHARTOM IAKD SITE

Contractor started ocmaon overcut excmvetion £2 July 1960
mmmnmwm.mwwm-,m
motor patrol greders and coe Michigsn bulldoser,

There was no ehange in eontrestors operetion watil comscn
mmmmmmwmmmm
vas encountered &t reference elsvation 971 and scntrector
attonpts to boesk the medivm derd limeptone ledge with &
Seavy duty rovter falled., Overbuxdem guitable for wes oo
k111 wee hided t0 Storkpile Sress demigoated on the

The type of yook ensountered from yefwrencs elsvetion
71 to bottom of silo raference eleveton 823 wes limestons

seperated by sell layers of emle, all spyroximstely horizoatal.

fkale layers kol o tevdency to ermble snd weather yupidly
following expowue. The weather had oo spparent affect on
the llmestone. .

Gpén gut Yook excewstion was in progress from 13 Angust
1960 efter &rilling eed blasting cpeswtion @t yeferenee olo-
F72 o 16 Augest 1960 viwn work aves Yemsh elevation $60.5

. Ves yemched, The Contysotor hed plamsd wo eontime wing

the sorapers to exomvete the blasted yosk below elsvetion
71 but W roeks were t00 darge. Tme Comtrastor brought
1n @ shovel end Buelid Gup tresks ool used this equipmemt
WuﬁMﬂm1th*m“- The



W

Contractor wed s Noarthwest shovel, R} cubic ymrd busket mnd
thiree Euclid dump trucks. Rach duwmp truck had s capecity of
AL cuble yurds. The Comtrestcr worked two tem hour shifts

81lo memft rock cunsvation work below 960.5 started
about 22 Angust 1960. Actuml shaft exosvetion was started
initially with @ clesubell bucket lomdsd by m hi-11f% TD-9,
This type of cperation wmscoontinued wntil the bridge sod skip
kolst installation wis ecepleted on b Oetober 1960 with exce-
vatlon at reaference elavation $00. Ruevetion wves reswsed
using the TD-9 to loml the skip holst which in twn plaeed
the mmterial in Puclid trucks. It wen then taken to the
spoll bank, Gomantrhei.nledrmnumuunudmtha
@rilling aud blesting cperations. A mmber of holes wore
@rilled to mn evwrmgn depth of £O'. Thoso were then lceded
with powier snd then hlasted.,

ALBANY GITE

!hnthntmstwmhrhdmopmmtmum]hm
1960 uming DH-"0 mexpere, D8 bulldoner snd R motor patral
oredar,

Open cut < ceawa’ion to work srws reference elevation 960,5
was eaplated <o £2 July 1960. All mmteris) encountersd in
pen eut stage could Ya clsesified a8 commcn excavation and
wire stoekplle’ in sxeas fesigoated on plans for reuse.



L8

ﬁimwtmtlmbmsﬂaptumm. A front
mmm:-vimnmmmmmma
mamteﬁalandplmedmpuufthymturm
with elamshell, This cparmtion eantinued to reference olo-
mww;mumamummm .:
ammwmwwmmmﬁmwm.‘

mmmmmmmw
parations began 12 Eoptesbar 1960, The depth of Arilled
holes varisd fram 18 to £1 foet. Tiroe wagon drills were
mmmqwmmwm(Mme
oparations. '



CONSTRUCTION PEASE i 9

ummmmnnummw
installing wide flanged I besms shaped into eirculsr segments
and balbed tegethar to furm A ecutiouoms ring heam arcuod the
poriveter of the excewation. hmhmw
eoe from another at spocified horizcstal intervals by long
bolta. The epace between the rings wes £illad with welded
wire wosh and pusummtic sococrets, metal or wood shoring es
reguired by the mpeeifimtions for the particular Mterial
in the well of She wosvetiom.

Upon epletion of excsvetion aod shoring the floor of
the 6Bt was sexled with reinforced ecosrete. The reinfore
@ing we first placed end slsctrically bonded, then the pour
wos mado neing @ eoncrete butket reissd and lowered in the
8ilo fyom @ trusk exems,10

Rainforeing steel for the silo walls was then installsd
Starting ot the tese of the silo énd prosesding to elevation
9605, Aloitg Wit Ve relutirving ateel tie SRR s
installed, 17 Inests were "velidsted® first by mmbers of
e specialist seoticn of ecestructien for guantity end
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Wan all ?.Emnwmmimmm
installed and validated, the slip form operation began.ld

The alip forn
with 8 platfor -

iself wms a elirculsr woden form &' 6" high

mmuunwmmmmmmmm
buggies shich placed the concrete. A second

@od lower plai M wWes provided for the eoncrets finishers.

A steel Yridge
gtecl yods weo -
Toe steel rods
Jotka mowing ¢
33" yexr hours.
maintained wit’
#ilo wslla.
Congrete
providsd by
Gt the site @
Frogross. '5'.&'
lanoe of dmich
&nd eguipment
Imotallst
$60.5 mnd 1,00
MMcs'

18. Bee photcs
15. 8ee photog

“yatem wae installed at lavel 960.5 from which
Susipendad to Bupport end reise the elip Dorm.
e ralsed with mmmlly eontrolled pnewmtis
1 3lip foem vertically ot an wversce spesd of
Mmmwiumd"ﬂnlupm-u

ralls welied to the reinforcing steel in the

T the 8llo walls snd other festures wes
Contractor from portable batch plants locsted
maled by reedy mix truaks t0 the pour in
mwmlhhnwvhmhmw.
i=nt cpemations end the prodnet with persounel
' laboyetaries furnished by the Contrector,

A of the reinforeing steel between elovetions
began @8 soon @8 the initial eet of the silo
»a, 19 As the tostallation of the reinforeing
'awmhmwm--m hias

0. ll. 12 and 130
0. M+ amd 15.
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was followed by the installation of the Wridge to hold the Jeck
rods for the slip form. Wwew the yeinforoing steel wes camplate,
imbedded 1tems installad and cheched sl the extericr form
mm{a;unh.xpmmumnmm Ellp
forming wes stopped et the lower edge of the silo osp. A
mtmummwwﬁnmmmm
silo cap and eilo doors ware formed end poured st & later date.

Bzcept for the magaltude of the wark end the extremely
shart congtruotien time evallabls, the remsinder of the work
wms routine to the Corps of Engineers, Of special interest
ws the chack-out o valldation pheose of the mechanical,
¢lostrical and Propellsmt leading Systesms. 7This wes eocomplished
by special teems for each system comsisting of Contrmetor, Corps
of Epglrmers, BATAT snd GD/A rejresmntatives working from check
liste prepured in advance, The indtvidual itess of eech test
procedura ware chuoked off end the completed test wms migoed
mmmwmmm Without this procedure
@nd elose coardipation fima)l sigo-off of the completed eomplexes
wuld bave besn virtmlly imposaidle.
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tho pericd 1921 - 195080
WWM*'?EM“&W“&M,
RBwps was in 42 sesmt of $1.68 tnchmg, e thicty (30)
rmmh-*-mﬁ-tlnﬂuﬂﬂm“nﬂl
o JT.13 ineher v ¢the euwe mouxths. e 41f0vrence of plms
3453 tmchms ex uts %0 & 39.2 perosnt imcremss.

0. Bes DOC 30
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The Epecinl Conditions of the contrect mpecifications
Wmmwmmmﬁhmmw
& mpocifisd date but thet mine (9) other items of the week
e ecepleted by predetarmined (milostons) dates. Peoaltiss

et importent ' Semm <7 tbe work, there were severnl aignifi-
mt&bumt.wm'”;mtimdtﬂdh. To swvoid
Mm&wﬁ@,.wnﬂ#w
mummmmmmmuwhm(m
sltea. The elt wmmn-tunquu,m
m(ﬂ&nwm-mﬂﬁ-mundmm
from the Dadly | og for that pwojest effiee.®2
mm-rmummu&-m
l-ueqmuﬁ-mdmﬂﬁlm
nmm&m?%mﬁmhh'wumum
nﬁunmcﬁhwﬂ;h‘-dhmm

#l. Baw BOC 1.
FR. Oae DOC 15.
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the ecopletion of those features mt other sites mt sn smriier
dnte then weas expected, A8 a rxesult of these chenges, Bite
mmn,mmuuwxmmnma,__
m,hﬁmummuumm.
mmmmmdmuu(mxm
Sepletion without tise extensions. Anson Bite, masber 12
mm,mw:@,w-pmm,mmm
armmmmfwmmmmwm-aws
Bovesher 1061 Wy molifiestion.
%mmgmm“mwmnm
ww-mmwim-mmmdm
FIE veaweln, Tese vsssels were late in seriving mt the
MmmmxrmmﬂMmmmym
mm.dmrrmmﬂu-fﬁm. Bowever, ligquidated
Gmem:lsathmﬂ;eth&,@hh“ﬁn
mmmamtot&“zmmdmam.‘
mwmamummmuhm
mmammﬁ*mhwmamm
Flatlorms 1a sah »i- lle silo end the sheduled eompletion
fats of Wwoe ttemn 10 22 Jetewary J9GR. The safety platfores
mmmum--xmmummmﬁ '
with changes being © '3 to them hy Moldfioetion No. 205 sod
FodiTieation Bo. 300. |
Afber Tirml luo Jilon of the twolfth eite & "ribboo-
mtmﬂ'mnm‘yws"zwmjmmuhw
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mmnczarﬁ'ratte\ummrtuﬁulmalmn.m,
USAF, Site Ac'ivaticn Tesk Poroe Commnder by It. Colonel
Albeart . A»° 2alll, Arves Engineer, CZNC0.23 An open house
mmexrf'amnuumwlmmmm
Aignd taries, *atmmumm&wmm
Gemeral Wicw : Po Gorrity, USAY, Commnder of AMC Pallistis
mmmt-rmmmmmwmmm
I&. Colopal / bonells.B

Me. s I Zachry was preseated the Commnder's Award by

- Gamerel Ggryl' v, umidmtd&kww,

Contruct fponsor, Mr. Pachry was given & Certificmte of
fpprecistion for Rstrictic Civilian Sarvics to the Depsrtment
of Army from tha Secretary of the Army end The Depairtment of
the Arwy Cartificmte of Apprecistion for Civilimn Bervios
Trom the Chisf, Carps of Eoginsers ssmrded to H. R, Zachry
mmmmm,m.wmmmm,
U. 8. Aray, Comumnder, CERMCO.25

it
i



SUPPORT FACILITIES 56

In eddition to the prime emntymct for the sactml covstroe-
tion of the lomch ecsplexes, there wre six emllsr sontracts

mmrded for sugport fcilities in the Dyess Area.

I6 ven dotormined that water for five (5) of the Ymumch
pites conld be astmesically purchmosd fyom cities in thelr
visintty, w2 %ells should be drillod to mpply the
resmining seves (7) lomsch sdtes. MNegotiations for edty
water mppller yrovifed wtar Yines $0 thres (3) of the five
(5) ity wmter suppiicd sites lesving two (2) sites to be
ecomesbed with oomtyaot waber lines.

A1 bt ¢ of e wall mystews hed o be located at
foms distanoe rom 1wlr respective mites. The over all
wmitar spply ¢ 4 myply e piotae Geveloped sp follows:

BT SHPPLY SOURCE SUPTLY LINC
Fhartom Jedom ity Qomtraot
Badrd Belle Comtzmet
Daoton Valls Contomet
R Yalle Coxtmet,
Peondadutor Vells Contrmat
Ry dalls om Bite Hot yequired
Halmn Walls Comtrmat

j v City City
Corimth Vast ity Contymat
Albeny ity City
Oplin Well Contrmot
Wintars City City

m qu‘ Mmﬁ:mmmm
Sor the voven | r)mmn“h& l.hn-mm
Conpamy of Avr in, ' u8s en 12 Optober 1560, in the eriginal
smowmt of 16,300, 0a1fied to $135,00 Wy eight (8) ehange

-

E
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Contract Ho. DA-4l-4h3-eng=5972 was swmrded to Rrodie-
Euix Constrwstion Cogpeny of Amerillo, Texss on £1 Octobar
1960 to Lomtall the vater lises to the eight (8) mites. The
origizal smunt of s soatrest ws $175,000, but two (2)
ehmnge orders modificd this et to 177,350,

A Nisslle Ase: "y Bailding wee copstyuctesd mder Contyeet
Hioe Dh-Sl-th3-ong=550] vbich was esmxded to Recsdell Comstrustion
Capacy of Dallas, “wms 19 Ovtober 1960 to provide m misuils
asseshly eres eu Iy @ Aly Fores Base. The emount of Sho
origimal samtrest v 1 $677,000 end was modified to $759,604
by eightem (13) o ge crdens. 20

A Ro-Entry Vei'“lo Bullding wos constructed under Contymet
Boe DA-B1-BA3-eng~5 L wilch wes mmrded to Nmaing & Wagb-
brock of Abllens, T e £1 Ootober 1960 4n.the emmumt of
$69,T18, modified & §77,306 by Weren (3) etmnge erders. 2T

Contract Bo. 1" 1l-bh3eang-5979, Idguid Oxypen Peeility,
o sasgnded $0 Polr anl Englosers eod Constroetors, Ino. of
RTulss, Okladess 26 ¢ tober 1960, e arigimal comtrect emomt
van §849,TH3 witoh + 5 modified %o $859,467 by tem (20)
ehangny ordeys, 88

Contrmot Bo. I 51e-bhJang-G150, Pesl Outobment Twsks,
e Smrdsd to Bmd 3 & Wwthrodk 5 July 1961. The purposs
of this eontrest w 0 provide & ook ©0 empty the missile




Tuel into, 1if pecossury, &t emch site. The origimal smount of
thiz scotract wes $1455,0800,

ALY of these mypport facility contreets heve been sompletsd.
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PART IV

FLIUT OPERATIONAL, PROBLEME ARD THEIR SOLUTIONS

Int&smat'tbmtrmﬂmnf;m&ctntthu
mm,m;xmmdmwmmmh
Wmmmhmm-phﬁ
MMtWGMhmmWMMm
Duture gcnatewrtion. Several of these problers with polutices
are Lsted helow:

FROPLEM: To remove excewated sateris) from & sdeft with
m«mumu-mwm.
SOLUTION: Tewball @ skip holst on rmils which were extended
a8 the dapil of the sheft inoressed.

PROBLEM: 70 install lerge quentitiss of yeinforeing stesl in
mlﬂ@p@ﬁmdhﬂhﬂlh&%ﬂiﬂd
Tl with the ssxtmm of safety,

ZOLUTICN:  Installed every £ifth vertioal rod msd brmos it
Plasd firom the ring besme, Brovght horizcatal bars into the
m.mlémmmww&mnm,mm
baTH 8% & tine on Wwes esdbles eguipped with hocks and e
pendald fxum 8 omved channe)l bems.,

TROILi %o trewport ecnarets in @ harisoatel plane and
Blaos 1t Lnside @ allp fom with & mintem of wmeted time
and motion, >

Sowrrron: A B1ip fors woe constrasted with emll reils ruming
Grownd 1t ou a horizantal work platfom emd ponmatic bugsies
vare wied to tremport and deposit ocuarets. Two posmtic
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AT

S

buggies were vred on each farm.29

FPRUBLEM1 To install the shock suspension mystem fur the silo
structural stecl,

BOLTION: %he shock henger breckets wers ettached to theixr
Tespective el M,&Mlndﬁnhaermm-
tmmsionsd snd mwimhmMﬂmw
Bteal. O

IROBLEM:  To i stall sechanical piping with & mintmm of exror
and o mecioum of of{ielenoy,

BOLUTICN: As wuch of the mechmnleal piping ms eould be
hondled wes pio-Balo ! oated iz & sentral shop sod pet in place
in balk. 5

TRomLaf: %oy ovide twalve (12) sites with ideuntieal electrical,
mechanieal ao' strusturel systeme with a minimm of tyained
poreonnel.

SOLUTION:  SBo-alled ruving erews were used to the msximam

for such insts ' laticrs rermitiing & moeh mmllsr mmber of

mm to be tral od for sny spocific task snd giving them the

bemafit of yep iition in thelr duties.

FROBLEM) fuw-ﬂphmmmntmmmtmuﬁ
@ ninimm of & ulperct "road time betwwen sites.

BOLUTICN: mma&-mm&mﬂu&-m

]

.

£3. Bos photos 1R end 13,
. Bee photo: 16, 17, 28 axd P9,
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backfill st 62 h Bits at coe tlme were the adr inteke snd aily
exhmst tGanocel which were susponded from the sides of the
adlo et Eiffer st levels. I 1ien of backfilling to the base
whm__--hmmmumm
hhMeﬁwmﬂhNMH
Mmmmmnumuww
FRORLBNG:  To evadd lost tise due te the lete delivery of ‘
Frogellsmt looiing SBystem vessels which ware pchedaled to be
Maced in the louer section of the eile.

FOLUTICN: The siructural steel in the floor of the eighth i
mmmcmmum—mmmmm;
mmsmum. mﬂmdmm
roof we posty o4 bt am eightesn (18) imch yerwpet wall was
construeted fa'l dapth (9 feet) srowsd the top parimeter of
tha 8ilo to po 1t cwplation af beckf111.32 Wiy permpet
numm.?a_ﬂnoﬂhu;u-tdthm.

FPROBLEM: ms:-mmwmmmum
a2l to obtaln "7 mexlmes im efficiency,

BOTITIIONs m”ammarmwmm-
mwmrs-r:xmumuud-mw
W‘mwmummmummm
remiiniog to b done, Thls ovelmtion was yrobably the

3. Bes photo jo. 15,
32. 8oz photo Io. 19.
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largest eingle item which permitted the timely completiam of
thnpm.joot.-ﬁ

TROILEM: To protect the instellsd equipmmnt in the silo fros
wonthar,

SOIUTICN: 'The firet attampt to molve this problem yesultsd
in fadlire g8 the Contrector st wp tarpsulins over the ails
epouing ia & tent srvengement, suspendsd from @ besm which
laid from ene open door o the other.3 s srrengment
did not hmve the desired effect ®o the Comtyeotor then mmds
mmmmﬁnmmmmm
doors and eoversd the individmal soctions With polysthelems.3d
Cm:vacuonmmhhmtopmtmmdn
crens to trenspoct materials. This method, while not entirely
mmw,mdwummmmmnmum.
FROFLEM:  To ralse aod lover silo doors with m mecimm of
aafety and eese (hydraulie operators for the silo docrs were
& poxt of the I & C eontraet),

FALUTICN: Thres doubled ome ineh cablos were osse inm place
vith the eancrete of the Soor with a loop protrading above
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Mﬁmpmmtbnmurthnl&cmutmm
of the Alr Foros.

FROELEM: To yrovide field perscmmel with office space whioh s
mu@ummﬁmm“ﬁwm
flicting with the ecostruction operations.

SOLOTICN: As specified, the crigimal field offices which ware
eoostrusted Loy Corps of Engineer permonnel were sixteen (16)
by forty (h0) fest end semipersmnently fixed in one loowtion.
Cf pocansity, ihmoe bulldings had been located well sy from
tho eonstroction ares to avold oonflict with the work, These
mmmawwwmmmm:&cw

Wmsﬁmrmmwmmmmm
of the Job to et the meeds of the work, Thess bulldings wers
fturoed over tx “he Using Agency et the oogpletion of the
mm:mi-"rfmhmnmmmrmmiwm.
IROBLRM1  To ¢ iain the best commmiomiions betwesn field smd
offies puraco -l at the least cost.

HOLUTION: A x o mtuork wes iostalled in the eres with
reosivers and | anemitters in the Aren Office (with yemote
Talsoan Units ') emeh tremeh officn), et esch project office
@d in the webiicles of key personel. This provided repid
WM&QMMWMﬂM




U

PROHLEM: To ) -p the kay personncl in the Ares Officc aware of
il of oo star perscomel fron sita o site snd to provide
muﬁﬁf&m#ﬂlmmﬂﬁuﬂ
ameh sibe ¢ g emah working dey.

BomcEy 20 led wspord foom was coupleted by field pexwomoel
for gach ¢!’ worked. The information was sesimilmted by the
projest enz!”  © swd yelayed to the Ares Office by redio at &
sot time the  Uowing morning. The informstion wes yreoedved
by the reports Jeotlon exd emsolidated for yeview by the key
mmloi;t,f.':mm. A copy of the form veed nmy be
fourd in the eppeadix. 3T

FRODLEM: %o drbermine the sscwacy of the Contrectar's place-
rint of enbeddsl items aod furvey work.

BOMUTIC: The survey work, inclading validation of esbedded
items, fur the ‘yors Ares was performod by contract survey
temen i ecpjurstion with validation temss fyom the I &L C
Contraatar for he Aly Fores, T0 mvoid the possidility of
nissing gy 460w wWilch should heve bom ebecked mad to fwrmish
mpbarial ¢o the movey erews which would make thedr tesk sa
W&:zmmm,mdhimhhm
ware mnde of ropreducible pepar with a1l necessary inforymtion
on then. Yhes: foyws were weed for mre-pour smd post-poum

37, Bee DOC No. e



SAwso, Lbong “lch might not be within the speeified tolerance

them o be re) mbed.30

In @adition -ammmmmm-m
yecogniped gnd 1M,M-mmhnaimmvut
ingdverteantly --uhmmaummmwmm
d;wingmm<'-=.murﬂnw¢mmmm
fabilities. § hzmmmumwmmuw

POIOTIC:  Poss(ble solutions to elimizmte thig fettlommmt are;
(1) 0 ve-locetn the ftry vestibule; (2) to provide p soroad

w- MNCI.'"‘.
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footing end colwm Grrengsment $0 sanist in supporting the weight
of the vestibule ar (3) o maks thw tmmel of reinforcsd
soncrets desipgned to withetend the loed.

FROFLOY  Peerhdlty of rvpture of whility lines. The place-
mont of 8 Dm - (§0) Loot backPil) batwen end sromd strchres
the alze snd ¢ ope of e lemeh amd oomtrol bulldings is &
Aiffienls tasd snd the wilforsity of the beokfill wler twm
best of ecadlit’'ne 10 open to guestion. Im the present cass,
the congactic: tpecified wns 90f ef Modified Proctor. There

is & dafinite oeaibllity of ssttlemsat in varying degress
throughant the orea end the subsogmant possibility of yuwptwe
of wtility s=! soeer Moes which may be atteched st cmo emd

%o a rigld stortare sl Bt the other end to @ mmthole, vessel
er beadwall ¥ 'oh 13 expparted entively en this £111 meterial.
BOLITION: % reguirement for 905 cospmeticns should be yaised
%0 2005 amd ¢ wse of flexihle commections sbould be ewplaywd
ADOBLEM: e ldcogrosd wee of extrs elose tolerentes in Aesign.
E0RTICH:  €ove teleramoes, yertiewlsrly in ewbodded Ltems,
#howld met bu sployed more them 49 ecomistemt with general
ametruction | wtles sweapt where wevaidehls. In meny

. instemens, €l 2 doloremor ws deemoied of the eonstruotion

mm?’:rhlmhtthihhhlmlm
%0 obtain emac critical locmtion. A grester dopth of resemrch



mwwwmmmmm
mlumlimﬂthmdmhlummﬂbom
sexlly obimined. !

HONEY  The erotion of posmihle prvemst failare due to e
muammtmumhmmmm
the silo door pocketa.

BOLITICH: The drmin lines from the door pockets eould hawe bems
minhmmh&nwthnmmmmm
Gutalde the peving line. At lsast two peving fallures in the
mmmmmmmmm
trapped in the rook pits. '
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CONTRACTCH 'S RELATIORS WITH IABOR

Mach of 172 eredlt doe the prime eontractor for ecspleting
e constyuct’ 2 of the Yyess Missile lesmmoh Complsoms en thwe

constrastic | aject hae swolded puch wak sboppegs sad  (£)
boeovme & "Un! -m'm,mm.m.,umm
mm:m‘m-uMh-w
loading fysten undar Whe prime coxtraotor, K. B, Tachry & Brows
#0d Bock, whlsh we som-wnion. I% ghould 6lso be moted thmt -
mmmﬂ--mmnwd‘hmﬂmmm
mmmx-wmvm.

dot gofl the E mmmw:.n.mammmu
Herir pubweor whow, G & B Comstruotion Copeny, was beagm hy
CERICO ey | ‘stloms Perces in Merch 1961 end someladed in
Beeasbew 2961 Do yesults of Wit LUwestigation swe pet
Sortlh in @ Jet T dated 19 Becsmber 1961 from Coloms) W. W.
Yilaom, Qoepo .:fm.mm,mr
mmx»mun.n.m“nmu
Boot, Tes., £1°° No. IRBA-Vi-3. In brisC, the fisal findings
MM’W“M*MHW
mnwruaﬂ,smnhhwm
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(Devis-Bacan fot violations) end 43,98 due to Right Hour Lew
vicistions. [a addition, & penalty ssessoment of $115.00 wms
mnds 88 requl od by the Eight Bour Isw for violstions thereof.

Omuf’mufﬁxﬁ&Imthm
MMW""WM,MMM
m.wmmwummutm
Divisiom, U. 7. Btenl Corporation ssd Befrectory Constroetion
Conpany . hf"wﬁhm,WM-ﬁv
wmml-mumm-mmmm
CORUTBOd.. ©her winor violations were discovered st tie
project level 'y intarviews of the Contrmctars’ workmen by
mm.aamwnmwmmmmumm
ammmz*-sacmumw'-mm.

mmammmwmwm
mmm:.-"-.umMuchwmmmW
rper, The A lene Paporter-Devs 20 Aprdl 196139

39. Bee BOC 15,
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PART VI

CONIRACT MODIPICATIONS

The crigirel emcunt of Contrmct No. DA-4l-di3-eng-5978 was
$20,075,000 wiaic 414 mot inelude the mwount of the contracts
which were essigred wrder the provisions of the Special Conditions
of the ecutract rpecifieations. ¥ Thess assigned contrmets
wre addod to tho prise ecntrect by two modifications, pumbers
%5 sod 33, The 'otal omowmt of the sssigoment wes $3,099,950.03
which incressed @ ecntimet to $€3,973,969.03. In sddition
to the two modif caticns which added the esaigoed contrmeta to
MWM,&WWHSMM,&W#
AT modificatics*, & of wiich vere esnoellisd, inelsding groups
of swttlsd elalr, virich in the aggregate edded $5,767,015.79
o the eriginal wm. Habtrected from this total of $30,740,904 .68
is the smount of (180,800 which was meesssed for liguidsted
dompges through ailoe of the eoutractor to meet required
nilsstone dates o poridoos of his soatyect, primmrily the
instellation of IS5 vossels. The wet total oamtrect swount st
ths tlme of this report 1s $30,558,754.02 whileh excludes a
m&i!‘imtmw;"-’mwg*hmwutﬂnhomum
elales, but dos: inclide @ new Bid Ltem for lagging of $747.30.

ihe two elr'mw vidch ere eutstending are: (1) -0, a
me«'.f‘fﬁx;»'hmlmﬂl’m
MM,O&M%*MWWWM&M

m‘ MMTQ-

&
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W'MB&#.%MMNM}“ () c-1h, &
MWWgMMMMwth
mmtmwmummmm,u.mm
mhlfﬂwﬁuﬂmmh'v[h)hmwﬂ,#l
MM@WWMH&“”M&M
oouxrte. A% e st tims, it sppesrs thet Claim C-Th
mlhadr@;r"?hhnml;nmm;ﬂ-uumh
Axkrnaes..

In adiddt’ -zmmmmmumw
apeigned gomts sts, taslve (12) ether mmior (in excoes of
§100,000) mod loaticns wore smde €0 the wontrmot. In
mu,mw-mmuﬂ-mmmmw
nrmmm--mmwuummm.mw
mm-'muadmmﬂﬁ.Md
Engleers, th ‘drlﬂm,mmwaﬂ
mmm--:*mmnmmmmmm.
A zvacme® of o "hufmmm”hmﬂ
e suoseefting ages.,
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ATLAS ¥
DYESS
CLATMB BETTLED (OVER $100,000)

1. Contract Bo. DAk 1-b}3-ENG-58T8

2. Contractor: i, B. Yachry Co. & Brown & Root, Inc.
(A Joint Venture)

3. Modification o.: 96

k. Bource: laetter dated & Jan 61 from contrmctor incloming
latter dated 30 Dec ¢ from Mosher Bteel Co., supplier initiated
claim. COC 656, 24 itr 61, suthorized change.

5. Date of Modificmtion: 13 Jm 61
6. DIate Receivel Wy COR: T Jun 61

T Date Negotisiicm Completed: 28 Jul €1
8. Contrector’s "alue of Claim: jf215,3h2
9. Battlement (- .t: $208,k10

0. Remarks: T mmmmmmtmmtm
for the crid steel ¢! iled en the mupplemental design dravings
wire mmnyhrger;andhuvmthnﬁn oomnections indicated
Uy the comtrect drawi :a snd specifications. The coutract
that tha suwplemental ﬂali&‘ﬂﬂ!‘“iﬂylhﬂlﬂdhmdulhnp
by the comtractar. ¥ ootistions wers delayed wntil 28 Jul 61 due
o contractor's eontontlon that accelsration was somehow involved

Teatures of the mxf.z.mu.m.
m-nurm-ummmtmlmmmpmmccx.
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ATIAS F

DYESS

MODIFICATIONS (NEGOTIATED)

1. 8ource of Nodification:t COC 419, IR 2387, 9 Bep 603
Massage ENGMA-VG-1039, 16 Bep 60; Letter ENGMA-VG-5, 5 Oct 60,
Gubject: "Unitary 8110 (Atlas ?s Electromagnetic Pulse Scyeen”;
Iatter RIMA~VU-AB, RY Oct 60, Bubject: “Atlas 8ilo Bguadrem,
Dysss AF" Contrmet DA-5878, Mod. No. 20 (RI-R0)

2. DPater COC K19 dated 9 Bep £0
3. Imte Received by Contrecting Officer: 16 Bep 60

h, Date Fresented to Comtrector: 22 Bep 60 (preliminery);
5 Hov 60 (£inal)

5. Date Nepotimtion Completed: 16 Jan 61
6. Date Notice to Procesd: 22 Sep 60
T+ Coat Estimates:
A, mmmwmchw-mmuio-&,aoo
B. Govermsent Estimate at beginning of negotistions:
Aznnt - $36,924 (Bechtel Estimate $37,200)
Bource = Prepaved by Ares Office

¢. Countragtor's Initisl Proposal and Dmte - $120,637,
9 Dec 60 ,

8. Hegotimted Amount: $101,400

9. Bemmrks: The work included provision of & eontimous
eloctramgnatic pulse soreen by utilizing ecncrete reinforcement
atesl as presently deaigned in milo walls, vestibule, tunnel and cap,
and by imoresing the nmsber of grounding straps at esch of the two
flexible tunnel comeotions, end from silo esp to silo overhesd door
aod fyrom door leal to door lsaf, The changed work was required to be
socomplished within ¢he established sompletion schedule and epplied
to all 12 mites, with the exception that at sitas 2, 3, and 11 the
changes applisd only above elevation 9h45.0 feet. No secelerstion as
sach was guthorised.  The original muthorisation wes issued on' the
basls of preliminery instructicns, revised by a preliminmry drewing
and finalized on the basis of drmwing No. AVEMP-1-8-45. The final
Govermsent Betimats of cost of 106,764 wes higher than the originsl
uhﬁumdﬁnmmmﬂmgmkntmmmgdm
ipeluded in the final drewing. This modificeticn was included in
the previous CCE in the smount of $101,400.
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ATIAS ¥

DIESS

CHARGES IBBUED (OVER g@,wo;

Contrmct Ho. DA~h1-h43-RNG-5870
© Uodification, Change Order No. 17 (RI-17)
. B. Zachry Co. & Brown & Root, Inc.

L.  Bouroe of Chmnges COC 829, m, 2818, 208, 3368, 3"'5! an,
ond 293, Lette: EN@NA-VO-AB, 10 Bep 60, Pubject: “Modification
Materisl to Aeo umodate Standerdized Equipment”.

2. Data: 10 Bgp €0

3. Becelr 4 by Contrecting Officer: b Bep 60
h. Preseniad to Contractor; 15 Sep 60

7+ Btatus of Negotiation) Soheduled for yemmption of negotlie
tlmswmmhﬂm#nﬁudﬂwmtm.

6. Fotice to Procsed: 15 Bap 60

7. Cost Intimmtes:

A. Available to CCB/COC - H/A

B. ¢ oroment RBetisate &t begimning of negotistions:
Joount = $655,896, 29 Nov &0
f vroe - Prepared by Ares Office

C. Isiast estimste of settlement: $1,036,560.00

B. Cooirector's Initial Proposal and Dete: $7R23,478.58,

8. Remer? 1 Toe work ccosists of ebenges with wespect o
wdating drewls 3 sod specificstions to reflect exrrent vendor
print informeti-n effecting facility piping, elsetrieal wiring,
Y. & A.C, hf*':‘w':m' mmmwmo
An ssceleratios 9ost of $50,000 was inclnded for ductwork. The
ohengs was yeq:ired to be dens within the established ecmpletion
schatules, Torlaiive agrecment wes renched 3 Feb 61 on mn sdjust-
ment of $653,771.T8) howsver, the comtrector hes submitted & proposal
on 31 July Gl for en adjustesnt of §1,154,197.3% on the besis of
iwpact of the ciange. Government Estimmte 18 being revised, The
Tinal Government Estimmte of 27 Nov 61 is §1,038,658. The eontractar
kas verbally on 16 €l ruised his yproposal to $1,208,305, but
agreed to ssttls far §1,036,560,
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ATIAS ¥
DYESS

CHANGES XBBUFD !OVER ingIOOOZ

- Comtract Ro, m—hl-hhs-m-g&{e-
Hodification No. 37 (U-1 end U-2) (RI-37)
H. P. Zachry Cp. & Browm & Boot, Ine,

1. Bource of Chonge: COC 456B, h65A, K65C mnd 505. Letters,
mu-&n-lhtcdlﬁﬂasrﬁomdwlwﬁoimlmtmgﬂnﬁmﬂ
coC.

By Dater U-1, 16 Nov 60) U=2, 30 Nov &0
3. Recelved by Comtrwcting Officer: U-1, 2l Nov 60} U-2, 1 Pec &0
%, Pressuted o Comtrectors B=1, 22 Bov 60; U-2, 2 Dec 60

5. Btatos of ﬁﬂﬁotintidu! Séhedulaﬂ,IUr resuption of
regotiations wpon covoletion of reviev of Government Estimate.

6. Hotice to ¥rooeed: 2 Nov 60
T« Cost Estim:!2g;
A Avallahi~ to CBB/COC ~ $4,000 (no estimste for COC 505)
B, Qoverry & Betimate at beginning of negotiations:
Amount - §76,104, 2O Mar 61
Bource - Prepared by Arem Office
€. latest - timate of pettlement: $108,108.00

B. Comtre:. :'s Initia) Proposal and Data: $7%,533.84,
dated §3 Jan 61

8. Bowaricssr ¥ work inclufed in the chengs omsists of
modifiestions to fuc' ity piping, 6th level floor sink, pipe and
éuct bangers in the +lo. Mo acoalaration as such was mathoy
howavar, the wetice ') proosed letter dsted £2 Nov €0 not
maution & tims adjur ' 2nt, The final Settlement is higher then the

]

Fioal Govermsent lltiFmtl 1s $109,3%68.00. e cantractor hes :uhnitbed
B revised proposal o 1L Aug 61 for an smownt af $159,243, but agreed
to settle for §108,1",



ATIAS F L

DYESS

CHANGES TSSUED (OVER $100,000)

Contract Bo. DA-hl-Lh3-FNG-5878
ModiTication Mo, 65 (RI-Th)
fa B. Zachry Co. & Brown & Boot, Inec.

1. Bource of Changs: COC 56G4B, letter BNMA-AB-1 dated ;
11 Max QL

R,
3.
4.
5.

tioms wpom comy  vtion of review of Covernment Estimmts.

6.
T.

Bater 19 Jen 61
Recelv 1 by Coxtracting Officer: 8 Mar 6L
Freser >4 to Contracter: 9 Mar 61

Btatus of Begotiamtions: Schemduled for yesumption of negotie-

Kotlcs o Proceed: 9 Mar 6l

Cowt ¥ Simmtest

A. kv ilabla to CCB/COC - $52,000

B. Oc armeent Estimate at begimming of pegotistionss
£ amt - 464,502 :
fiaree « Prepsred by Area Office

C. I 28t estimate of settlememt: $135,837

B. € lrector's Initial Proposal end Date: $513,17R,

dated B35 Apr &

8. Besmri oy The work inelufed im this ehange consists of

modifiostion ¢ 10C's 10 provide fan coll wiit snd ehilled water

D and conmeciing Meclilities et all sites with sdditiona)l structursl
ehanges at sits 2 enly. BNo sccslersticn was suthorimed. The fipml
setilessnt is Migher thon the eriginal proposel becsuse of oonsider-
ation of additicnal cost factors, such ms, congestion of work axeas,
roduced efficioncy of lakor, wte. Fisal Goverrment Estimate is §135,837.
The contractor has subaitted w reviesed proposal om £27 Jul 61 for an
smount of $383,695, tut agreed to ssttle for $135,837.
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ATIAS F
DYESS

e

CIAIMS BETTLED (OVER $100,000)

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

2, Contractor: H. B, Zachry Co. and Brown & Root, Inc.
(A Jolnt Venture)

3. Modifieation Mo.: 104

b, Bource: Claim was initiated by Contrmctor's letter dated
20 ¥eb Gl. Imsusnce of modification was muthorized Pirectar,

Atles F lst Ind., 14 Jum 61, on Area Ietter, 14 Apr 61, subject:

';go,mcmmngwaummmmmm,mtm.

58707,

5. Duta of Modifieatiom: 28 Jul 6

6. Dats Recoived by COR: 16 Jun 61

7. Date Begotimtion Cospleted: 96 Jul 61

8. Contractor's Velus of Claim: 4269, 604

9. Bottlement Comt: §221,900

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

werking spece for his equipment, This contention was reviewsd
and it vas found that lass work room had been allowed st
Dyess than ot other squedrons and that the rrom allowed wms
lnadegqunte .
mmummmtmmmmmm.
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DrEss

DA~Y1-hA 32005375
Change Order Bo. 17 (RI-17)
K B moo.;mam. Ine.

il Bosres of Chenge: ©OC m,m,mﬂ.maﬁn
371 exd 299, m&mmmﬁo,w: “odificatiom
2. Bube: 30 Bep &
3. Reosived by Contrecting Offleer; N Bep 60
ke Presented %o Comtracters 15 Bep € :

5. Status of Negotiation: Scheduled for yeswpbion of
mbgetintions mmmcmwwm.

6. Wotloe ¢5 Proceed; 15 bep 6O
7. Cost Bstlmmtea:
A. Aveilzdls to CCR/OOC - W/A

’M&n. Costzaator's Jadtial Proposal smd Dete: $723,578.58,

amd cpeeilicatices to eurrent wynehor
V. & A.C. duot m:m-n



(4

basis of impact of the chemge. Qoverpment Estimate is being
reviesd. The final

Goverrment Estimmte of 27 November 1961
is 31,038,658, 'The contrector bas

verbally on 16 Bep 6) raised
mmmm,ps,mwmmmmu,oss,sﬁo.
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ATIAS ¥

mEss
MOULFICATICNS (NEGOTIATED)
uuu;r W w&%fsﬁ%
A e e 0 F ey fa By
Lroas AF" Cotrast RA-hl-bb p Med, No. 20 (RI~L0), -
£. Dxtws COC K19 dated 9 Sep &
3. Date received by Comtrmeting Officar: 16 tap 60

4. Dete pressuted o Comtrector: 2P 60 (preliminecy
% Hov &0 (Final) o L

Do MWM&MM 16 Jan 61
6. Dats Fotlos to Prosesd: 22 Bep &0
T Cont Pativmbeon:

4. &vallsble to COC K1S - $500 per silo = $4,800

B, OQoveryment Estismte st baginming of megotistions:
bt = 36,98 (Bachtal Estimste $37,200)
Eouros « Prepared hy Area Cffice
Cuntrector's Initial Proposal end Dste - $120,637,

Co
9 Bee &0
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DYESS

S T

LHARGES TSSUED (OVER $100,000)

Contruct Fo. DA-hL-M43.
- dodifiomticn Hoe 37 (U-1 sod U-2 RI-37)
He B mr;inyoﬂ.lh-mlﬂoat, Inc.

L. Bm:n«entr@*f::nm:- CoCr &56B, AESA, A65C ama 505
mam,mm;mmazﬁmﬁnuirl;r&ww

" findings of COC,

2. DPater U-l, 15 Bov 60p U-£, 30 Nov 60

3&,'M£Mb;r Yatrestiog Offiesr: U-1, 21 Nor 605 U-2,
1 Deo

ha  Promeuted to Contrastors U-1, 22 Nor 603 U-R, 2 Dec 60

3. Biatus of Beootistions Sohedulsd for resumption of
magotintions wpon eor !stiom of review of Covervmemt Estimmta,

6. Notios to pro aed: 2 Nov 60



83

contractor hao sulmitted a revisad proposel on 1 Aug 61 for en
smoumt of $159,243, Wt sgreed to settle for §208,100,
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ATIAS ¥

DYESS
MOUIFICATIONS (NEGOTIATED)

Coutrmet Wo. DA=hl-bk
Modification No. 49 (U-b
E. B isclxy Co. & Rrown amd Root, Imc.

oo ok mwamz: mc:ios.mﬁsa.glwgn"
Bubjects  Miaatle Lt Campiaan, Seatract 3575, vecs Aeot.

2, Dater COC 305 dated 23 Nov 60

3. Date Beotived by Contrmotimg Officer:

%. Dats Presentod to Comtrwctor: $ Jan 61

2+ Pabe Negotistion Complated: 13 Bwe 61

6. Ente Botice to Proceed: 5 Jun 6l

To Coat Estisetog:

A, mm.mumsos-mmhbh;mcm-m
eost

B. Govenieoat Estimate st begluming of megotistions:
Amount - §31,600 ‘ '
Bource - Prepared ky Arws Office

€. CQomtrector's Isitiel Propossl smd Dete: $134,558.52,
15 Max 61

3. Hegotiated ‘aoamt: §109,59h
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ATIAS F
INESS
}MOLLFICATIONS TED
Controct No. DA-Nl-b43-ruc-5070

Modification Ko. TL
R B. Zschry Oo. & Brown & Root, Ine.

1. Sowrce of Meiifiostion: COC 388, 16 Feb 61; letter

2. Pata: COC dated 16 Peb 6L
3. Bate Received 'y Comtrecting Officer: _ /
h. Date Present-d to Contractar: 21 Mar 61 |
2+ Date Begotistion Completed: 13 Dec 61
. Eate Botioce 'o Procesd: 21 Mer 61
T OCost REstimate:
A Avellsbls to COC 588 = mot evallable
B. Goveromeu! “stimate &t begimning of megotistions:
dorat, « (71,612 (Bechtel Estimate $7,440)
Boarce - Iiepared ky Area Office



ATIAS ¥
DYESS

P e

MOLIFICATIONS (RRECOTIATED)

Contyaet Bo. DA-hl-kk
Modification Mo, 88
K B Zachry Co. & Brown & Boot, Inc.

1. Bource of Modificmtions ¢ 612, 5 Apr 61} Ietter
FEGA-AD~1, 16 Mxy 61, Bubject: “Hodification to Alr Weshar
mmmmamwmwn.s,wm
AYB, Comtxwmet 5878".
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ATIAS ¥
DESS
CLATMZ SETTLED (OVER $100,000)

1. Contzect Be’ v DA-bl-bh3-mM-5878

£. Contyester: /. I Zachry Co. & m"u. Boot, Inc.
(A Joint Vemtare) ] v

3. Medifioaticn Vmders $6

é.
Pe
ﬁ Pammaks: T 0 oluim fmvolved the fact that the connectioms

for orid steel & '{led on the swplemental design drewings
by the sontrect dyvewi: 3 and specificstions. The contract regaired
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CLAIMS BETTLED (OVER $100,000)

| 1. Contrwet Busbors DA=AL-bl3-EMG-5878

( . Comtymetor: i, B. Zaghry Co. eod Browa & Root, Ine.
S (A Joint Vewture)

3. Modifteation jhmnber; 104

-
Direotor, Atlas P 1st Ind., 1¥ Jum 61, on Area letter, W4 Apr 61,
Bubjoct: 'c-so,wmmmmmmm,

X ! Contract No. ’BTBOI. s

Vi 5. Date of Modificstion; 86 Jul 61

6. Date Baseive” by COR: 16 Jam GL

T Date Hegotiation Completed: £8 Jal 61

. 8. Contrmctor's Velus of Claim: §969,60%

§. Bettlmeent Cost: 4021,800

10  Perorioss Contreotor claimed that dimensions of open cut

@vavation oo contract drewings 414 not pexmit sdequete working

) mmmw. This eontemtion was reviewsd and it
TELE

that lees worik room hmd been mllowed at Ryses than
atmmmmmuumm-wm

= e modificetion vas not inclnded in the previcus OCE.
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¥. B. Tackry Co. & Brown & Root, Ine,
snseik DTSN
Contract DA-58T0 - Rrsas",
£. Datsr | 'mim No. C-63, I Jul 613 C-106, 28 Oct Q)
3. DPate Re Lyved by Comtrecting Officer: 8 Eov 61
4. Bate Pre <wiod to Contrector: WA
Je Buta Be' irilom Oompleted: 30 Nov 61
6. Bmbte Mo ow 'o Proosed: M/A
Te Mm mntang
A, &wal o %o COC = HJA
B. Qov vk Estimste mt begloning of negotiations:
dr L - §236,585.90
@ o3 - Prepsved by Avea Office
I 2@5 &jsa wtic's Indtial Proposnl and Date; $225,T15.87
8. Wegotie’ . oty §135,258.50
-ng‘mmk i work fncludes setilemest of b eontractor's

ATIAS ¥
presy
JRIFICATIONS (RPOOTIATED)

Contrmet No. DA=Rl-4h
Modification Mo. 10

wmtnn of filter houning, provision of kiske
» Yovsroment property, waterproofing, repair or

CiAltles, extension of sonduits mnd porision of
fe soosleretion was ordered for these aperwtiome,

‘o roment Estisntes wore regiired.
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ROMIFICATIONS (NEQOYIATED)

mmm.i%m
B B. Zachry Co. & Brown & Root, Inc.
i+ Bowres of Modificwmtiom: Claimn Nos. C-T2, C-02, p-83,
e e e e Ay e A A
“Oatstanding Claiws - Contreoct PA-5378 « Dyess™.
~ £ Dute: Claim No, C-T2, 2 Awg €13 C-105, 27 Cet 61
3. mmmwwmma{-amﬁl
h. Date Fresented to Comtrector: /A
Je  Dato Bagotiation Completed: 30 Bov 61
6. Date Eotice to Procesd: R/A

T Cast MI
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Contrect No. DA~M1-hk3-XE1-5878

| Modification No. 11T
’( . B. Hachry Co. & Browm & Ropt, Ime.

o 1. Source of Modifiestion: Claiwm Nos. C-102, 7 Aug 61
: €~109, 23 0et Gl Conference in Dywes Area Office 3 Hov 6l.
2. Dste: Claim C~10R, 7 Aug 613 C-209, 83 Oct 61
3. Date Poceived by Contrecting Officer: 3 Nov 6L
B A, Pate Fresomted to Comtractor: N/A

C o " 5. Date Eegotistion Completed:
“l 6o Date Notice to Procesd: N/A
. 7- Cost Eatimstes:

— 4. Avallable to COC = H/A

B. Covermmemt Rstimmte at beglmning of megotistions:
Smount - $2,46%,000 |
Sowres - Prepared Yy Ares Office

€. Cootyector's Initisl Propomal smd Date: $6,909,375;3
7 Aug 61 end 23 Oot 6L
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PART VIL
MAJOR_ACCIUERTS

resulting in 7 mllties. ,

The flret smjor fetality comrred ou 9 My 1961, ims af
acaldent wes 1 125 A, Koostlom - Alheny Eite. On this dute
Hasnanl L. Axir v, & debar-halper enployed Yy Pachry-Brow
wamn:?"mﬂmmhtlhﬁnmmuhm.

& total of 90 mt, to his death. The movident occwrred wails
lrhpcmpegé"xmapimorqhsmhahnmm,
mmwm-amhunmmmmmw
slavator shalt opesing. e body strvek the edge of a bean
of the slevat:  shali &t the Gth lavel smd eontimmwd towmrd
e dottom of 1lo. “'-lﬂﬂﬁ(lmm)w

mmaua.e;s*mwmmmummnum
to a Jocal v wml parlor.

BECOUEROATION Ot FREVENTION

b Ealee o the uee of safety belis snd 1ife lines.

B. Ioate ety mets in open sveas,

3. Frope meluly imstractions $o workers.

4. ALl & an b0 provided with individuml Properly versed

J« FPomit'm Gorvmmioations systes betwosn silo amd
amtractors of  loe.
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Toe wecond Matality cocwrred om 16 May 1961, Time of
foeident vme 20130 howw, Location = Oplin Bite. On this dabe
mmm.n.w.nw,mumm,mmw
Dachry-Erovn Capery was working on the esesntisl motor eantsol
femier in the sllo 24 emoe in eontwmrt with & 430 wolt hot
s ber. Meeults £:al. Mr. Bagedals wes pronounced desd oo
mma:thhﬁ;a?immmm Acilene, Pxxas by
Pre Guarzes. Desth '3 coused by elsotrosuticn.

i, Frequembly rutlon employees ebout Mserds of live

m---tmmwntmnnw
electriceal squipmen: .

S Mmai»wmmmmmum
ke exercised st all ‘imss,

mmm.%..sWMmasmmnogmm.
Izoaticon - Ansan 847 7. Ry, Robert A, Serralson, pipefitter
euployed by Poul B cmsm, Iec. The gecident ocoturred while
tha decessed wRs wo .zmnmmmmmmn
mwﬂw:'wwﬂlmm'ﬂl
mlsalle cpaning wnd 21l to eilo floor, & total of 61 feet.
81250 80 one eaw th loosmsed Sall, the esuss of falling can
@Ely be eweised v - ovailable toformation. The moat logical
eanclusions are elt) -a‘ﬂt;hhnuw&mmw
mwmmzemmmw.mnulobmm



96

mnummmmmmmmnmm.
m-emnwmmm

b mmwmmmmnm'mum
ditory.
2. The uew of yroper meaffulding,

Total Jmchows worked 2,342,845
Boa-Dism®ling Injurdes A1
Pisehling Injuries 13
Fatalltios 3
Timo loot Pays 18,956
SR e
Sovarity Bmte | 8.1

Dyons hron

Total Milss Driven 2,835,876
Basber of Amcldente P
Froquancy Bats (Mwuber eoidents/20,000 miles) Q.16
bxmy Conts $ 0.0
Ctber Cosis $ 500.00
Proparty Dewegs $ 1,685.00

Fire Loos 0



a1

ooex’ o aliminate one extremely hazardous comdition
oo to ©1 .  ltes, & econtrect modification wes issued to
mm---"'mmnmmmum“
ant, The ¢ of the open oub at $he bottom wes wxbemded Srom
a yadles o ' Mhéleﬁﬁtlﬂodm&mﬁ
feat 40 33 7 L ot the ICC end. This tncressed the smomt of
mmmmumuhwmwm.mm
yords bt Aid permit heswy eguipment to operate in & esfur
mumer then wild heve been poesibls in the wery limited
frace erigisally proposed.



PART VIIT 93
YIEXTS BY vVir's

As is moormal for sm office monitoring construction comtrmots
of the scope snd complexity of the comtrmcts sdministered Ly
thiz affion, a lurge mwder of VIP's viaited heve for ressoms
viryleg from rowtine inspection $0 seremomisl visits for con-
struction turnover.

e Ciret Inapector Gemsrel inspectiom was conducted by
i%. Colonel Fugtne Mormth, Jr. on the 15 snd 16 Yebrvery 1961,

A yutlpg of excellant was sssrded this office Wy Colcmel Mormth
ond Bis commnts on the various activitiss of the office were
duly moted md exgwsabed.

Oa 20 Jume 1961 Colanm) Spemcer sxrived snd repressmted
the Commmnder of CZEMCO im the ceremonies comducted in the
acovptance of the first site (Oplim No. 11),M

General Gmrrity, Coosmoder AFEMD, Osnera) Walling, Comsander
CEIgC0, Colomel Hays of CRIMCO, snd Colanel Wilson, Comtrecting
Officer, wors present for the acosptance esremcnies of the
fimal aite cn 3 Novewber 196L.%2 Gemeral Gerrity wwmrded
Colonel A. M. Antomelll, Ares Engloeer, the Air Forcs Commendation
Ml~3mdl*’“.l.l. Zachry, Bapresenting H. B. Zachry Compemy
ool Brow eod ot, Inc., the Ovmwnter's Averd " in ceremcmtes

3
§EEE
i
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following tie o

Colimsl C.

paxfonrmed 8t

fuperior wma o

99

septance Yy the Alr Force of the final aits.)
F. Mitchim pmde the second X.G. inspection

% offlcn om 20 Rovember 1961. A wating of
dmd 7o thie m I.II m Mitchin's

P yinilis vith dates and purpose is presented
"



APFIDIX I
DATR BAME ORGAITZATION FURPOEE
6/15/60 © Rerumge - ¥t Worth B.O., QFP
6/20/60 Oelgar FY Worth D.0,  Routine Inepeetion
&/2/60 Idttrel) ¥t Worth D.0.  Becards Admin
&/&2/6o Oliwer 8.%, Div, Routine Inspection
Fleld
&/80/60 ey ImA. Field Ofc. Rewtive Inmpeetionm
Fisld
&/26/60 Kooden .M, My, Routine Inmpection
:
6/28/¢0 Haneosk - Bechtel, fhop Demvings
6/28/60 Pabb Ft Vorth D.0.  @hop Drevings
6/29/60 Mmoot Ft Warth D.O0.  Inspection and
Proporty Check
6/30/60 Toateright F¢ Worth D.0,  Inspection mod
Froperty Check
&/30/60 o Ft Vorth D.0,  Inspection mod
; Fropexty Check
&/3m/60 tright % Morth D.O, Boutine Inspeetion
3 Tomll . Vorth D0 Routine
. Inapection
Starting of Const.
T/8/& Thegmen, Major AYRCE Routize Inspection
T// 60 “alger Tt ¥Worth D.0.  Iompection ef
Cometruction
T/3h/60 “oodall, Ft Worth D.0.  Eafety Inspsction
1/3k/60 Comtwright Ft ¥arth D.0.  Inspection of



DATE

T/15/60
/15/60

/&0
T/e2/60
T/85/60
/29/60
7/2?_/60

T/89/6

7/ 29/60

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

/1860
&/12/60
8/az/60

&/ae/éo
8/12/60
8/12/60
&/17/60

West, Col.
Banean

Btealn

Wil Lome

© Wes?, Col.

Axfwrn, Col,

UBOANTZATION
¥t &rth D.0.
¥t Vorth D.O.

F& Worth b.O.

8.%. Div.

B.¥. Dly.

e Vorth B.0.

Pt Vorth D.0.

IAFO=OCE,

FL ¥Warth D.oO.

It Vorth D.O.

8.M. Py Bog

Tulse Mst.
Ft Sorth Dist
8.W. My,

Bafety Coordinstion

Safuty Coordinmtion
Safety Coardiration
Bafety Coordinmtion
Orientstion Visit



DATE

&/17/60
&/a6/60

9/1/60
9/18/60

9/3n/60
3/15/6
9/16/60
9/1r/60

$/a7/60
s
9/er/é0
Wa/6o
¥21/60
W86/ 60
9/96/60
9/26/60
/21/60

#/&1/60

Tameen, Ool

Yoarce, I8 Col
Otimsdbon T

ORCANTZATION
8.¥. Div,

Ft Vorth Dist.

¥ Vorth Dist.
B.%. Dive

7t Vorth Dist.
7t Vierth Dist.
P& Voarth Bist.
Altes Area

Altus Axrea

7% Vorth B.O.

¥t Vorth B.0,.

¥% Varth D.O,

¥t Sorth D.0.

B.¥%. Biv.

‘1" m-

Ft Vorth 2.0,

Ft Voxrth 3.0,

Ft ¥orth D.O.

JURPORE

Boutine Inspection
of Conat., Astivities

Comtresbors O
Cota

Routine Inspection

Orientation Siip
Freremn

Ilaber Pelstions
Labor Relations
Iador Relaticms

Orientation Visit
Omstruction Methode

Orismtation Tisit
Conetructicn Methods

Contractors o/h &
mmm’

Contxwmotors ofh &
Changs Ordsr Costs

Contrmctors o/h &

Comtrectors o/h &
Chamge Ordmr Costs

Engr Esxtimmto
Mod. #17

Eogr Evtimmte
Mod. #1T ¢

Engr Estimmbe
Mod. #17

Fogr Estimmts
Mod. #17

Engr Estimmte
Nod. §17



—————

PATE

10/4/60

10/7/60

10/1/60

mfr/m

10/7/60

10/1/60
10/11/60
10/11/60
io/11/60
n/11/60
20/11/60
w/1/60
w/11/60
30/11/60
10/12/60
a0/19/60
A0/20/60

BAME CRGAHTIZATION FURPOSE
Wright ¥t ¥Warth D.O. Routine Inspection
Cons tyuetion

Tokar, Mal. CEBMCO

Uset, Col. ¥t Vorth D.0.
Tove B.¥W. Div.
bl ¢t Vorth D.O.
Hanopen ¥t ¥Worth .0,
Hartine CERMCO

hararlain, Col CEBMCO

Xoisch, Col.  OCE

Caryoll, Col. B8.W, Dy,
¥elly, Gen. Ty, UGAY
Erobar, Col.  AFRCE

fpencer, Col. CERIO
Gwerity, Gem. CHEMCO
Kimhly, Col. Rogwell A.O.



PATE

10/20/60

/a6

10/8h/60

20/ /60

10/5h/60

W/e5/60
W0/e5/60
0/es5/60
0/E5/60
10/e3/60
w/e7/60
n/w/é0
n/k/é0
n/u/éo
1/4/60

G4 pin

Howstz

Embh

Vewt, Opl.

Beifs, Col.

W'm. M.

ORCANIZATION
Rommll A.O.

'v_owc Piv.
B.W. Niv.
B.W, My,

. Varth D.0,
It Werth D.O,
CEB00

CEINCO

Tt Vorth Dist.

¥ Worth Dist,

r
8.9, My,

Pt Warth Mst.



. (

DATE
11/4/60
11,/4/60
n/7/6%
1/1/é0
1/15/60

13/15/60
11/15/60
1/15/60

21/16/60
11/16/60
11/16/60
11/28/60
1/a/60
n/z/60
12/5/60

12/8/60

12/8/60
12/8/60

12/6/60

m' Cal.
Plexsom, Col.

Flerson, Col.

Itectner, Gem. OCE

Pisming, Qom.

ORGANTZATICN FURPOSE
Pt ¥arth Dist. Ourvey Cheek
b Vorth Rlat. Burvey Check
CERICO Mod., 17
UVSAT-AFRCE Routine Inspection
CERME0 Btatoe of Progress
Transfer to CERICO
CERCO ftutus of
Trenafior to CERED
t Yorth Rist. Btatus of Progrews
Transfer o CEEMCO
¥t Vorth Dist. Ptatus of Progress
Transfer to CERCO
¥t dorth Rist. Routine Inspecticm
¥t Worth Dist. Boutine Imspection
FU Sorth Mst. Routine Inspectiom
A¥acs Routine Inspection
Ft Viorth D.0. Routine Inspection
Ft Worth 0.0,  Routine Inspsction
Ft ¥orth D.0.  Routine Inspection
% Vorth D.0. Chlef of Bogr
Inwpection of Const
Frogress
it Sorth D.O. Chief ef Engr
! Imspection of Const
Progroenss
Chisf of Engr
Inspection
Progrean
'-‘.m-'o w“m



DATT.

12/8/60

ap/20/60
3/9/61
1/10/61
1/11/61
1/12/61
i/ag/Er
1/12/61
1/39/61
1/19/61
1/30/61
3/3/6
B/3/61
2/10/6)
2/10/61.
B/1h/61
2/15/61
3/z/62
3/10/61
Y@/61
Veo/6.
&/3/6)
h/1/61

mﬂfﬁﬂ, Col.

Kittorman

mﬁia’ mt
Blowrwom
Marks, Copt.

Eaorath, Col.

Welling, B.G.
Thuden, Cal.
Ipswall, Col.
Wilsan, Col,
Bathom, Maj.

ORCGAMIZATION ~ FURPOSE

Ft ¥Worth D.O.

R VWorth D.O,
F$ Vorth D.0.

CEBMCO
CEVCO

SQWQ m"-

EK1g

RERNRIRERY

Chisf of Engr
Inspection of Const

Frep for EIC Insp.
IG Insp. Ammoml



AT

h/20/6)
& 1g/61
5/19/61
6/19/6
6/19/61

6/19/63.
o/p0/m,

6/e3/6).
T/86/61
T/8/61
1w0/11/6,

11/3/63.
22/3/60
11/3/61
/3/63.

n/80/6u,

FAME
fpencar, Col.

Bk by

Ml it nger
Pobaxie
Ppenoer, Col.

Roberm, M) .
Bag=n, Cal,.
¥ilerm, Onl,

Gl 3=rm
Onreity, O,
¥iling, Own.
By, Col.

Mitehim, Ool.

UROARLCATIUN

CERCO

CIEIRECO)

Rie N}

FURPUBE

NeosatArs Tnspection
DR Folls Pemm
OCE Aol s Tewm
OUX Boils Teem
OCR Polls Tomm
OCK Enils Towm

Cospletion Flynt
fiite Mmmover Cemremony

16 Complaint Poricd
Bonlrymnos

ftmtvn of Project
Conta

Firml Accoptancs
Coaxemonyy

Timml Acesptenmes
Onxemomy .

Fionl, Acceptence
Oryremony

Fimal Acteptamon
Cmremony

Areeem 1 T3
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SITE 8 ANSON

VIEW AMUON SITE WHICH WAS CON-
SIDERED WE7. 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 WALL 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
LLAYERS 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 SHEFP

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 W2:1, OPEN CUT REFERENCE ELEV.
961.50.

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

MINING OPERATION IN A TYPICAL SILO
SHAFT.NOTE PNEUMATIC 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 WERE MADE TO DE-
TERMINE PURITY OF AlR.



SITE S 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.

T MAY BE NOTED THAT THE PERSON-
NEL ELEVATOR FRAME WORK HAS BEEN
REMOVED WELL ABOVE THE BLAST AREA
TO PREVENT DAMAGE.



SITE 9 CORINTH WEST
A TYPICAL COMPLETED SILO SHAFT

AT THE COMMENCEMENT OF CONCRETE
PL_ACEMENT OF THE FOOTING. FLOOR
SLAB (PLACED LATER) IS 6" CONCRETE
ON 2-6" CRUSHED STONE DRAINAGE FILL.

o

@ C
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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.



&
'TE 12  WINTERS
CONCI ZTE BUCKET BEING FILLED
' PURING ©'.IP FORM OPERATIONS. BUCKET
CARRIED © TONS OF CONCRETE EACH TRIP.
NOTE GUIDE LINES TO WHICH THE
BUCKET 13 ATTACHED PREVENTING SWAY.



SITE 10 ALBANY

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

VIEW OF CONCRETE BUCKET BEING
UNLOADED IIMTO HOPPER OF PNEUMATIC
BUGGY FOR TRANSPORTING ALONG THE
SLIP FORMS.

NOTE CCNCRETE 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 WAL L WAS
COMPLETED AND PRIOR TO COMPLETION
OF BACKFILL

NOTE THE AIR INTAKE TUNNEL WHICH
WAS CONSTRUCTED ON SHORING PRIOR
TO BACKFILLING.



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,



SITE 7 NOL.AN

A LLATER 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 OF APARAPET 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
IN PLACING CONCRETE FOR SILO CAP,
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OSiTE | 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.



SITE 8 ANSON

GROUTING OPERATIONS AROQUND
UTILITY TUNMEL AT THE WET SITE.
STRING LINE ‘N LOWER RIGHT WAS USED
TO DETECT AT'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 U® D WAS A SOLUTION OF
HYDRO-LOX © =L "PWG"AND AMMONIUM SUL
PHATE CRYSTALS,AS MARKETED BY HALLF

BURTON PR. CTIOUTING CO,NOTE FLEXIBLE
WATER LINE® ON LEFT.



SITE i NOL AN

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.



SLTE -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



Photo o 27

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.
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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 THi. 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 LARGE VACUUM BOTTLE AND WILL

STORE 23,000 GALLONS OF LIQUID OXYGEN AT
s =0 Wikl



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.

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

APPROXIMATELY 50 TONS OF STEEL AND 100 CUBIC
YARDS OF CONCRETE. RECTANGULAR SECTION IN

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



SITEZ BAIRD

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

SITE 3
A MAZE OF REINFORCING STi

THE BASE OF THE LAUNCH CONTROL

CENTER.

EL IN

-
-

FABRICATED

STEEL WAS PRE

EADY FOR

OFF-SITE AND DELIVERED R

INSTALLATION.,

Nt
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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,



SITE 2 BAIRD

INTERIOR FORMS SET FOR LLAUNCH
CONTROL CENTER WALLS.

IN BACKGROUND SKIP HOIST METHOD
USED FOR SILO SHAFT EXCAVATION.



Y /NA |
]

..
s
R
[
'.-a
L7
7 )
A
5
oy

0
- i
"¢
|

- Lo} -

L
z

L]
&
:,1-,
iy
k..
'

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 LOW 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
CQLU?’F"N.

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 Hos e

ANSON
IOR, FIRST LEVEL,
ENTER SHOWING THE

SURFACE .
NECTIONS BE-

"gHELL" AND

i SITE 8

i VIEW OF INTER
_ AUNCH CONTROL C

COMPLETED CONCRETE
NOTE FLEXIBLE CON

TWEEN OUTSIDE CONCRETE
INTERIOR sTRUCTURE.



Pheto No. 43
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i 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.

. Lo

U e |




|
INSIDE THE RE - ENTRY VEHICLE BUILDING A
o 5 TON, BRIDGE CRANE IS USED TO HANDLE
i COMPONENTS OF THE WAR HEAD.

77N



.(

: « : ; - ‘ ¥ 7.!
e ‘i"s b Fgrg R

. THE LIQUID OXY GEN, LIQUID NlTROGEN GENER-
ATING PLANT, LOCA'T' D QN DYESS, WILL FULFILL
THE LIQUID 'GAS

JUIREMENTS FOR ALL THE
COMPLEXES. THE F ANT

AMT IS DESIGNED TO GENERATE
25 TONS OF LIQUID OXYGEN (LOX) OR 21 TONS OF
LIQUID NITROGEN

"ER DAY. THE TWO TANKS
SHOWN EACH HAVE A STQRAGE CAPACITY OF
28,000 GALLONS. :

L
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Phinke Ho. b6

INSIDE THE LOX PLANT, TWO CHICAGO
PNEUMATIC COMPRESSORS ARE USED TO CONVERT

AIR TO

LIQUID OXYGEN OR LIQUID NITROGEN



Photo 116. 47

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. CURE AND GUTTER HAVE BEEN
PLACED AND PREPARATIONS ARE UNDER-

WAY FOR PAYVING 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-
UM VESSELS.BUILDING CONTAINS AP -
PROX. 36,775 SQUARE FEET OF FLOOR
AREA WHICH WILL PERMIT ASSEMBLY
OF TWO MISSILES.
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Photo No. 51

MAJOR GENERAL THOMAS P. GERRITY, USAF,
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 1961. LOOKING ON
FROM LEFT TO RIGHT ARE COLONEL HUGH B. MANSON,
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. ANTONELLI,CEBMCO,
AREA ENGINEER, MAJOR GENERAL ALVIN C.WELLING,USA,
DEPUTY FOR SITE ACTIVATION, COLONEL THOMAS B.
HAYES, USA, COMMANDER CEBMCO,AND MR.DV.MOORE,

PROJECT MANAGER FOR H.B.ZACHRY AND BROWN AND
ROOT INC.
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LT. COL. ANTONELLI GIVES THE KEY TO

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

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

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



Photo Ho. 54
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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.
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