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This bistory |
and construction ac
the construction o
Schilliug AFB, ¢al!

It provider &

N
ground un chatract
furnish a prun;nﬂur

\
for futuie ICRM cor

This nLstory 2
Ol Lnierest ~= Locop
and SATAF, delays,
ma jur accidents wit
evente, visits hy v
arcae, canclysiong

Also incurpore
(3) newspaper clipp

It is hoped th

various problems enc

INTRODUCTION

A complece and factual sumuwary report of contract

vitles vucountered Ly the Curps of Engineers during

ne 12 5ilo Type Atlas "r™ Missile Cunplexes at

, Knsas,

vei e hiectery ot construction progress, a back-

"lofstration actiuns and it is boped that it will

T wolving similiar problems anu develep techniques

‘ucticon,

v ivcludes but L3 ool limited to the folluwing areas
f virk, personnel ard orgaiization of Area Office
susl and unforseen eveits and what impact they had,
et meidation tor preverticn ot same, special

£ rud ceremoniss, relation with SATAF, problem
recomaendations,

t a1 numercus (63) photos, (25) charts, and several
s for clarity,

8 I tter appreciation aud underztarding of the

abe =d ir all arcas here at Schilling AFB will be

falt by the reader 1pon 1 vicw of zhis history,

As a periferal Litro uction to Lhe key elements tliat made the con=

striction at Schillin: po slble, we have four main agencies involved in

this missile construct iui

two were civilian,

a. U. 0. Arwy

‘ad installaticn program,twe were wilitary aud

Esclhi 15 had a definita and unique function:

vrps of Engineers Ballistic Missile Comstruction

Office (CEBMCO) === diicc 'y supcrvised the coustruction of the 12



launclting eilus througn the prime concractor (UM8), &na several support

iacilicies (LM vClant, AR building, ete), by o.her cuntractors.
5. USAF “ite Activaticn Tash Force (SATAF), Ballistic
Division, LCAS, APS( ==e "Furchasinyg or Usiug" Agency.
€. LUtan-ilanhatts -Sundt =~= the prime contractor, who
cally censtructed aod place. witiin thz silc tiac poriion of the
whicn is stuted cudir the cunstruetion section of thie history,
not incluas the fnstalluticn .f the Atlas F Missile and numervis

related arras.

d.  Geierel Dynamics, Astronauvtics (GU/A) =--- designed

Sy stems

physi-
concraet
1t does

uther

the

Atlas ICBEM and who 1astalle! it, atter the conetruction phase was com-

pleted.

This histery covers part a tompletelyr; it will cover parcs b & ¢

only tc the extuot nocessar. ior a cowplete and cuncise report; it will

not cover perc ¢ at <1il,

]

T2l AT s et
"‘_--.-.‘\{'v.. Ly




PART 1

ALLTHIETRATT.

L. o ARNY

CULPS U7 EWGLNLERS SALLISTIC KITSILY COMSTRUCTIOR OFFICE

ESTABLIHNERT AND IL.

The U. :. Arcy Emgir
€ion Office (n L.z Angel:
to further stresmline, at
ICBM cumstructiovn cunsls!
&L varicus bevi, as wel!
ATR, Califommia and Cape

Ihe Corps uf Eogluec
(CoRiCU) L9 commended by

CEMMLL Chrough the

the overall miseile asrte
Offices avy guidarce thal
tricel, Mechavical, Kugir
| fince the Aclas F As
visits were mice by CERW
asouring CIRSLU of a com:
f1ald.

The organiiation che
CEMMCY, witk a furtbher br

L1es' 4ix areas.

s 1 Augusc 1960,

(CEZNCT)

LLoN

» opened & raw Ballfsclic Missile Comstrmce

The uvifice wae eztablished

pthen, wd expedite ICEH site construction,

“ Atlas, Titan erd Hinateman squadren sices

cervaic Cecting facilitfes at Vandenbery

aversl, Florida,

wllistic liscile Comseructica Offico

wel T, J. daves,

“s “Comstruction Direct-ratss" coutrols

tructicn prozram and supplied to the Ares
Toquested of them, to; Cunstruction, Eleee

‘ug, P.L.S., Adminiatration, etc.

Yere quite discauced frum CZMCO, owmereus

‘Presectatives Lo the varinus areas, thareby

L "wp to datensss” un what was cecuring in the

“ig 1) shows the five directcraces under

v of the Atlas "“pm Directoraca, showing
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7 LCHILLING APFA .RGANTZATL. ¥

ir

STABLL wMRL R ARES UFICL

e
A

nd UlA Logr Area (M11) fSchillio, wvao wstaclishad 29 a fleld ¢ric
of Lue nancay Cit _lstrict by ROE Order bo. 60-13%, deted 15 Februzcy
13c0. This uree - r: s-hsecieotly niven ile responsibllity (or super=
Viving consirvct! o (o (0B tactlattes ard mlssile iacuch cump lexes 1u
tie vicinity .z 1liag AfE.

Cn 25 ixteos o Lng, Ly Gaeroral rdev Mo, 34, tflen I Chisf of
Ceglueers, cate: L Gcluder LYLU, \bls area cem: uiier the conty.l
CEMNCU and was xo vou from Lhe Covtrol of the Kapaas City Cistrict,

LECTUN

The miceion  © tne Tehilling Ares Utfice wasi t. periorm those
Publions of ¢ nix L saumimisiraticn whics wwre delegated frcam the Atlas
., bireccorate of g Corps cr Frgincer: tallietic Miss!le Comstruetion
Uffice T toe et iling Aves (Efice. The contrecte to vhich this missica
appliec wer> thoe .ider which twelve Atlss § IC¥ Lsunch Base Conplexes
and their relatcd pp.orc facilities Uhltl cunsiructed, Administrativa
aud logisiceml 3u; ort was provided the azea 8y CERMCO anu the Kamsac City
Dletrict tv tae ¢ wrt indicsted in the document watitled "Division of

Hespunsivilitiar, Iminfstrative and Legistical Suppurct, Schilling Area
vEflce."

ARKA OTCAILY L0V ALD FUNCTLOK]

The Sehiillin: Aren Buginaer's Cfiice was vriacized with siz bramehes

reparting dircctl; 1o the Ares Fuginear. Orgsuication chart ¥ig. 2 shows
orzantzaticn unaey Lt <ol J, M. Laovard, the /ires Ingineer, from day 1960

Lo Boveadcr 1960, (urfug most of this time, the Schilling Area Office

2.1




wio uuder the contrel of the Kansas Clty District Nffiice. Organization

Flg. 3 cicw: organizailon uider Culumel {. B. Jennings, the srea Eogineer,
(rca ¥rsemoet 1960 cc feptemdber 1901, ani .rgemisaticn chert Pig. 4 shows
the orzeatzation vader (& Col J. N, Leunard, the Ared tngineer, from
September 1361 ¢o ODecember 1961, The 8ix brauches vare Auwanirctrative,
Engiuesring, Conirset Adpinistroticn, Construcilom, suisty aid Offfece

o The Counsel. Lostdent Frgincer Jifices were estublisbed a2 necessary
at the corstrection =iles Lo Lusptcl aid sUpervise cLpLIact curstructlon.
Orizinail. lesilent Fughaeers veporied dizict!. Ltu tne Cuast, Cometructiom
brameh, bu. latexr repsried virectly to the Aria Mrgineer. The Propeliant
Loaddng Syscer (Fi') vas & separdte srazcu lor 3 sbovt time, Llater bee
c.-almy & seclior inder cthe Cometruction Brench.

-

The Tumcticne i tiw bremcdes £ the "chilling Area (ffice wore

as {oliovas:

AdKA ENGINFER

Supervisad asalguec cunstruction cootracts, repreaented the Com-
(raccing “fficer ane tuicr.ed c.acract provisions. DOirectcd acd coordl-
malLed Arua Staneb sctivities.

DEFVIY AKES ENG .3

Aspials the Ares Fugineer, a1d acts as the Area Pngimeer durisg

periods when the Ares lugimesr is sbsert from the /rea.

W“‘:","-'T_'__'j‘""_"r T e

Provides dirsction to the technical amd advisory and admiaise
trative staff in all metters of & Ceachmical unature.

BARCVTIVE OFTICIR

Assists the Area kmgineer and tha Deputy Area Englusert iu a staff

A T

rvw

capecity im delegated matters mot requiving Che immediate or persuaal

stteaution of cthoee cfflciels, nmormally ffau-nu duties which iscluwde
. 1 '

2-2
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coordlnaticn, review ur approval ui matiers where gwidelines of acticn

bave been clearly deflmed, servee as foesl point in sll wvatters relatiny

to tha administrsiive spd ddvisury staff, co:rdinates matcers of o gani-

Ration, perscnnel stoffing end space allocation, serves as the srincipel

Administretive As-istamt tu the EFxeeutive Cffica, courdinates in those

sxtters relating
TedLirad, suparvi

nrturﬁ addicior

Llstrioutad

arca corrveponday

Purolehrd insteue Lo

apd Cypist suain’
Porxcs, nol assiy
supply, coamunde
mansgamvut {epyc
distribuced all
-Itt'uci::'.cu. end §
fuvrm fir propert.
meintained recor:
cust atd pay.
JBCLREL R ING
Frovided e
kavieved pless o
arsolved cumilic
and instituced g

cations for uze }

‘o cverall administrstion whare cxecutive sctiem is
*s =wilitary pervomuel aamimistraticn as directed, arvtd
‘utice ey wpaclffically assigned.

dispatehed ticcsung amd wut.cing wail,

Maintaipsd

‘iles amd divected i records retiresect program.

te clerical persnmmel acd provided stoicgraphic
Maintained comtrol of all required pericdic re-
vther tranciacs. Frcvided cffice service including:

reproduccion and tramsporeativa. Coordinated

aad security prograsas. Propared for sigmeture amd

‘Tms 290 and related documencs for tramsfer of com~ . "

' that property lists em Ferm 220 ware io proper
uotiog. ODirected civilian persomnal aeticms sad

include: time and attundasce, leave, travel nraers,

{CHNICAL BRANCH

ing and technical assistance to area personmel.

:1fications and furmished commamits to CRENCD,

£ design ingdequscies (n plans and ;nctﬁ«uﬁiﬂ

urder actioa, !'urpi.thod coniract plana amd -puiﬁ-

'r brauches, h.lntltned set uf all contract plans
230
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md &pfcti&»&.:.‘:ns acd [Llie of ell approwed material awml shup drawings.

Provided rlulnetraficon dranch witi doctments (ahcp drawings, catalogues,

&Li.) requived by wedn,

technical 2uc s.g.peer!

tartals evd eq ipment.

Le fosure adecnate coi

criteria. laiuncsined
Fleld Uffice, CTW.GL,

etpinasrio.g and techin

G TRALT ADMLELST

i — —

fivise? area por:
scimdules from conzras
revision <1 spproval,
tn, Branci uith cnaa
cakionz. Mawntaineg |
Praparsa c.ntractor p:
within ares cifice a1
Uenducted wodiflcativ
catlon dociwmecta, Imf
eyuipoent until arriv:
nuterials. Furndghad
Jected cuntractira' e
Reported wurk stoppas

Mupervizve aud ¢

activiclen., drected

., s€rvace. Prapared ac~built drawings. Pexfurmed

1.4 spprovale of soils, c.ncrete, amd viher mm-

Furlcrwed evgirruring Llnspectioms +f constrmcticn

truction staudarc: sucd cowmplisnce with cesizn

fleieon wath Architect-Eagipaer, UEAY AHC/MED

My dnd wiher wurpe ol Doglnecer Dlstricts om
ARLLET
GLN BRATCE

chel tn centractial catters. Procrssed progress

‘UUE, Céviewad same, &nd iritiatec action forx

Tepared progress reports. furunished iaginecer~

v (er wdcerdum chaages on pians sud specifie

st croeri L ol comrcruction ¢ -ntract costCs.
“tlinates. Monitored proposed changs crders
initieced chauge urder action vith contragters.
“Tqutiaticas end prepared and distributad wedifie-
isled action, and fulloweup om goverrweut furalshed
"L jeo site or railbesd. ‘izpedited cumstructivm
“thly to /duinistration Jranch current aud proe
wings fer Anclesion (i Govermseri Cost Beports.

Lo CLamn,

weted continuces (mspections of comstruction

4 Jou=level lustructor Treining Program. Repexted
{

2ok 4R

¥




Lo the Zogimeering branch conflicts ame derizu Laavequecies uccurrimg

ia the plans end specificstions., Assisted in the vegsiiations for chenge
vrders, and reviewsd prop.ied changes for constructioa feasibillicy uni
tie impact. Provided Contrect administration with fafermaticc for pay
estimate!l vni progress vepurts. Lnsured meiuvtecancs of a set of con~
traet prints showing as-wuilc cunditioms. ArTan,ri icr transiers of
constructiom to the Using Agency. Provided Adui: ietration Branch with
dats [or EMG Fote 250 and other trasefer documercts. Established and
furnished ecLacriction completiva and acceptan:e laces (o Coniraet Adainig-
uaéiou Brench. ‘opoerisd work stoppages to Comtracet Administretica
Bruach sad proper ¢ furmal work sLoppage raportr, For a peried of tima,
directly supervis :d the Reiident Cugimeers, ' ¥ i |
SATEIY iy |
Notked wuder the (cacral supervisic: of cie sres Eaglue~r. Guties
frclused (e admiclseystien o' aud cperaticm «§ the area Aceldevt Pyree
ventivh Frogrem. Reviritd ¢ ntvactor's pre-worh prepusals.  Adviged on
Ceciauical mapecls ~f ¢ ontractoyr copstructisag Wil cethods. Deteetion
of haxerds and re vl tud correc:ive ackion. Implemaniaed Regulatoxy
Coutrcla, fafely taud:rds gré Cedzu, .':l;velopeci °r Tivlewed desige of
batoly guurds, ac ffold-, veubiiacing syaioms, olc., was resp.msiole
for fi7e preventir u an proteceion.  losured adequate aund prowptl reporte
Lﬁg Proceduzea, & 4 Llavtly, originate! or directed Satety Engiveering
Stludtu wber new, uvousi il or wovel proolems arcsc Jus T new reyuirewents

of minsile sice ¢ sseructica.

UETICE OF AV & QAANISRL

Tus Area Cou ael 2iivised che Area animr end his staff va sduinipe
trative acticny woare legal gquestiovas wt_;e Llovolved amd as to the

23
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Guvernmeut's rights and obllaticns under constructicm comiracts. Ne
congidered claims vader cunsiructiom contracts and made recrmyendations to
the Arca Enginser. de advised persearel aseizned teo Couniract Adminds-

)
traticn duties on legal problens controumtin: them during the sdedinistra-
tivm cf cuntracte xequiring imterprstatiom cf contract clauses and/ec

techaical pruvisioms of comtracts. ‘e alsc ccordimated problems that

arcee v_.3 labor relations,
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. 3. SCOPR or wisip

The desig. Arcihltinct-Cnginser was kachtel Corporeticn cf San

Fravcisco, Caldfornts,

The uripinal -coiract ccmeisted of 9 videriound silos and lsumch
cuntril cencers. O iy mouths later thie was incressed by megctiscad
@edificacion to 12 +i.x anu lavrcn eomtrel ceLiere,

The cuncreze *i ¢ (L3) were $2'<2" in diaswcer ard 174' {n
fintebeo aepth, he - v reinforced witkh a 9' thick reinfureed conerete
cap that {5 equipp ' ith Muged dsuble deore, The heavily, reluforeed
concrate launch o " centers (LEC), whick pruvided quarters for the
lauoch orews as w © all lavocel eontral equipment, are ccamected tc

( the sllo by e ua’ “ime tummel equipped with blast doocs,

The »lly and ocach contrel cemter evutaim strectural sceel

eYibs sLipended o ¢ han_ ers and are fully equipped with besting,

ventilating, afr « ‘oning, diesal elsetric senerators, plumbing,

prucass vessels a1 g fur the pripallamc lcadin, system, fire and «

545 dateciiun sys: ‘te., aud alon; with the exterfor undergreend fuel

80U VatEX Sturaym previde au {mstallacion vhick fs self-swatainiag

and independent ng ‘é¢ wupply for a consicesable lemyti of time,

Intericy to o and launck evmcirsl center there aza water

wvelle, undergruand L fusl tanks, water itorape tanks, wevage sand,

fliter tile flalds

blast detcction system. 4lec, paved ruade asd

Parking aress were - ayailable within Lhs sectrily fonce as well as

& paved accass ror . wilng with the neardy public rved net,

3-1




The fulluwing ltewszed arems are .2 laportance as major prudbiem

arcas which csus:d delays heve «t schilling:
. a. Changed Couditlions
b v dun Changes
€. Fr cess Vensels
d. Fr- rallasc loading System Prafabs
. Dicsel Qererator Nperatlicw
f. Government Yurmished Froperty
&+ Beloecaticn of sccess Roads
he D[ifferences Lr Yolerenco
1. G631 electicn lyete
J- Twe geccy lights
ke Blese Clusures
L. Sil. Submersible Pumpa
m.  LCT tevage Puope
The sbove we: ticaed iteas are covered iv detail fo this sectiom apd
ir the Costract ¢ mlnlstzatiomn tectiom of this report.
VY ILITIE: .
The wtilitie during comstructiom (s vequizred by the Specilications)
wore provided by he cootractor. AL sume sitos commeveial powar was pro- ¥
vided. All ¢itoc wera equippad with s portable yeusrator to provide
pwer in case ©r o cwergewcy. Jum sites had wre tham ons gessrator.
Water wae bs: led v frem neardy towns end placed 1a laxzge stovaye
tanks which the c.utractor had provided for this purpose. These water . '
storage tanks vax’od ix sixe from site co slce ut rust of them held
nﬁru:dmt-l; ‘19,*".)0 sellous, Rk
Houile cuvmpy: suurs were wsed fur all the pasuatic tools.

3-1 | ; i |




The Lupography o/ the arcau where the mlsstle sites are lucated
(vleiniiy of Stchillimy Alr Poree Adee) war ir geueral, rclling, hilily

counlty. In wust caser 1t (G cattl: graring lanc. Ar several sitee

the leuds Wad bect cultivated. (n the avernge thevre way from ome Lo

fourceen fcrt f tup -oil covering the twelve (12) areas.
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The yeclcgic chexactoristicu of the twelve eites at Schilling

varie:d (zm aite tc sicte. “he oorions, Flgures 6, 7, and §, which
Vert part ci thi euntrsct drawing, clearly ehow the 41itfoyent malevials
eLcountercd at ali 17 sites. ©.llowing (s a susmaty o each site zeolo-
glcal characteristtcs.

£13E 1

Thiz sice (PLy. 6) war coversd with ab.ut 3° LE tep suil, Ground
clevalaion was 1392.7. Under the Lop suil wes a deep layer ci poorly
cemanted fin (o zedlva grained sandstone. The duepar the shaft was -
excaveted the ~varser secmmw: thy sand in the .andstone. This meterial
(sandulone) wasr locaced batweer elevation 1397 end clevation 1259. AL
elevaticn 1285 the water talle vas aucomteced. ihrre was approzimately
800 gpm tlowing tatce the edlo. Sivce chi wei 3 pucrly cemeuted moterial,
The water Vesined the sand into the ohext. This 2stuaiLion presented many
probleme and Jdelayed the emsavaticom of the chatt for apprnn..lnuly 60 days.
From «leveticn 1259 to the vottcm of the elic, a dark bluish gray shale
a4 enceuutored. iome of the shalc wee hard eu.uph that Lt required
blasting; but wost of Lt could be ripped, with the ripper sttached to
Che highlcader. Tac shale was void of water. itoblems accounterad sad
sulutione (o r.hou‘proolm arz more {ully covered unaer the Excevaci.n

Sacticn of this report.

f1IX 2

This sicte (Fig. 6) wvae mentled with 9 to 14.5 feet of thqj‘l.gw‘ dv 3
."\‘ [ |43
posed of lean _lay., lYcar the base of thir zantle, chare cullt.d trn;--ds ;

of limest ne sud shale in & watrix of fat cley. 3alcw this mrhuthr.

!. .4.-;

thare existed avouc 49 feet of shale of the Welliugton Formatiom. i‘m

8] '
_.‘,:;
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this Wellingtom furmation to che bottoms of the excavation, there was ¢

c

sequence of alternating shales and limestoues of the Permian Chase

Gcoup.  In the luwer part of this Permian Chase Group thare wers zumes
of Zypeum,

The water table was entovntered at about 22 feet below the lurfm..

Creund eevatioo was 1246.22. The flow into the excavations was approxi-

wately 150 ppm at this depth. At 103 feet balow the netural ground s

there was a totel flow of approximately 530 gpm. Problems sand their (e

sulutivns are more fully covered in the Excavatiua Section of this

repcrc.

SITE 3 ‘
Tide eite (Fig. 6) vas covered vith 2' Lo 7' of lean swd fa¢ eluys. ‘“,
. 4"'3“

Undar the top soil therc was a layer of frectured and deeply weatheved -

shalos about 17' deep. At this point there was a 3' layer of soft blae- 7

gtay shale which preveuced inteuse Veatharing oelow it. Below Ehis layex

thare were thin beds of 2{lcstena and soms lepure limestcnes througheut

the shale, down tu approximataly 132°,

The last 50' of this arss alsc

had layors uf gypemm. Aahydrite oceirred in prisary beds balow 132 tul'..
The maxismxm observed thickness of an individual bed was

12 feet. JPrem -
the Cop of bedreck (o a depth of pproximately 132 feet, thers ware
hlmerous feulce and disturbed ageas.

From 132 fest to the dottem of

the excavaticn

the shales were lass disturbed. Thers was mo mu ptt-
blem at this site,

SITE &
This site (Fia.

6) vas covered with 95 feet of mrbu:d. IH‘
comsisted of lear ~nd fat clays,

with leam clays predaminating.: h'_ r

42




95 te 110 fout dapths, there was a whale, Kicwa, vhich wvas mot much
; hardexr than the claye «buve. The Minmescah shale vhich lzy from the
| 110 to 160 foot Jepths was a soft shale. The Wellingrum shale was

encowntered at 160 foot depth and extended to the beitom of excavatios

Water was gncountersd aprroximetely 43 feet dows which csused seme
winor problems, ssinly with toe site tibe excavation. The sight tube
excavation had to be trenched at thiu site instesd of tunnsled as dous
st all ocher sites. The contractur had co use lagging im areas ot

the shaft where the waterial was sloughiny. ‘tieep pipes were lnstalled

to asslst in climinaiing the water. This problem arca is covered ix

more detail in ¥xcavatiom.

gure 3y

This site (Fig. 7) wae mantled with 6 feat of lean clfy. Balow
Ehle overburden wore beds of silty grey shales aud moderately well
cemsuced saidstome of the Dakots formation extending to a depth of
approxtimately /6 feet. Frem this depth tc spproximately 159 feet, black
shales aod subordimate siltstooe uf the Riows formation ware sncoumtersd. e
Below this formation were greeu, gray and red clay shales of the Minnescsh ‘*'.
formation which existed to the bottum of the emcavation. GCrcead wster IJ‘
caused soms prodlmm durimg excavation. About 30 SPe was encouatsred st ‘4
Tefareuce slevation 932. A water Ting was placed st elevation 938 te ° m’g

catch tha water and puep it vut of the silo. The ground water segptines

excecded this smovnt (30 gpm) but never was extessive. Ixcavetiom was
done (nder wuddy comditions a d00d part of ths time.

£13%. & |
This site (Pig. 7) was covered with | to 2 feat of top sell and had i

4-3




several vuieerups of badreek around the eaat end scuth side nf the sita,
Delew the Lip scil wee u thick ¢aries of Dakota sandstone and shalep which
*xtand to & gepth of 172 feor., The shale war wore of a claystoue than z
typical shgle. Bal.u the depth uf 172 feet thare were st2y thalas and
siltstomes ci che Rigws formatiou which extepded to the bottom of the
axcavalion,

Somr mwepag  wac experienced i the vpen eucevatica., This ReVLY
eldke o problaw AL veimreicec clevaticr 90 soma lazsing nad to be
uiod to prewent ooy, [ng but czain che water ©ALied no special priblems.
4L refereacee el atgo,, u33 ccepege ipte the of{le ceused a slizht daley

in excavatiom Sec 5r [ the Guidy conditinas ezecuntered. cald water

Was puuped out o by i,

blic 7
This sics ( ; was vantled with ¢ t~ 10 feet of Tesldual day
gell which char . lean to i3t elay ac a depth of ghout 5 feet,

Beiow the top s © AR8 approximaiely 2 te 4 feet of Cretacesous

ilnastone and sk v the Greschurn formetion, Under thic laya: was

30 tu 40 feet of L °f the Graaerns formaciou. The reat of the ex-

cavated arca con: © 1 sandstonus aod abales .t the bakote formation,
There wers o - blem= with greund water, A referince elevatioe

997 there was gt

LIV

M3, s watoer rine wae uged at elevetion §80. This

vutar tln@gJ VEs qu 4 ceesful, Irom tmis elevation dewu, cthere was some
Vater Chat draier (e bettum of the snaft but 1t did met 'idtltérfqr-. hi{.l'.h
the excgvatica 21 idu o-g, . g 'l }; h. ':"_i;'} i
11X _§ ] Rt g
| Ak Tilc site (5 ©WRS covered with 4 to 4 feet of Lop &;Ll whick 1 ;

A

changed from a 1. .. o, @ fac clay at & depth cf ) to 2 ieet. -hlﬁv




w - -1
e

thie overburasu Lo a depth of appraximstely 26 feat s layer of highly
e veathered, browa te yellue culcred, shales and scft limestomes of the
Carlile formmciva extsted. Alcermatinaiy, uard limcstemes, and limey
cark grey shales, of the Crewshorn formation exisied from a depth of 26
fect to a depth of 125 feat. From thig depth tu 160 foet therc was @
firancres shale and silistume. Below 160 feet there was carbomscaous
claywy sllistone »=d sandstuve of the Dakota furmetiom.

Srcund watexr wes rot encowntered Jurieg excavation ac this aite.

SITR 3

Thiz site (F'o. 7) was covered with ¢ to 8 faei of stiff, brown,
lean clay amo oil'. Frum the base of the sci) mamtle to a depth eof 32
fsel weathered sh 'y limostona of the Carlile formaticn was coccuntered.
The Cresuhorn forr ticn vetweeu 32 and 101 foet ecnsiats of, dark gray-
limey shales tc a opth of 135.5 feet. Frowm tols dupth to the buttom
vt the excavetion. Lhe 'miota furmation was enccuntersd snd this son-

siste nf massive ales wvith silt amc sandy leuses and thim layers of

slltstiner and g8 atop -

Orowmo sauter 48 ¢ smcountered at this eite.

Tha cverburd: at 'hiy site (Pig. 3) comsisted of about 10 feet of -...-"

predominantly lea: clay:, From Cthis depth to 129 feet the bedrock come

sasts uf chales s« olll stomen. For the first 35 feet the material was

weathered. T[elow nis, “here weare zones which were fraceured and lltcb- ot p

olded. Betwesu t' dep ‘s of 129 feat and 149 feet 2 layey OT‘ u}tﬂ

wa» sncounterad. usb | nlu- the saxdatcne to & depth of 136 feet mtu

4-5




layar of shele vas encountercd. Below this shale to the bottom of the

excavat{on was r acwewbat sufter dark shale. -:-S
floma s2apage M1 cocounternd mt elevati.ue 914 aed 889, Mure
wator waw cucownt o a2t elavaticn 874, At 870, sufficient 'l'l.tt‘t- was ;
enluring the shef monontion Lo reguire pumpang, (adout 15 gpa). Hﬁln
excavation has re oo rlevatica 859 aboul vy aP™ had to be pumped from ‘,k
the shaf:. 2
«X
‘oo waler Yit gric clustricted during excavetiom to coatprol ths
Llow of water. I cecod water riog was fmirly succowaful. . nring .
pericdz whe, Lhe » £ 7ew not wucceswriilly cuntrelled the Suttam Hecnme
s0 &lick eod mudd: he' Lhe high-1 -ader would bo; down. This condiition
slowed dovn excav. - n ¢ geveral cifferent tlies, r
At ssverel a! Licus the aides of the sile had to be eupported to .,.«‘f-
Preve.t sloughing. _ p,_
BITE 11 jf
Tals oite (¥ P} was covered witk 5 feet of owerourden. The bad- .;;;g
rock from the wva: "7 shala ccutact, to a depth of 50 feet wae a ujh.lr; i
veathared brecciat “hrle, with the rize of the pleces remging froum 1 ﬂé:;
to 3 laches and we roumced by 3 matrix of clay. Prom 51 feet tu .

61 {ect the water: slec brecciated but the pPleces rauge frem 6

inches te } {inehae ‘re hald much wore lightly {o the compacted clay.

Balow a depth or § the material sxliornated betweon thales, lime-

,-;f'-'w

v by

stcnes ond gypeun,
Hater was epc d at clavaticn 1203, Tha sowrse of the watar

. R

was through a Lige: - tyer. This wecer was located im the open excava- i

Cion area. 4 rump “cavacted off to che side of the main part of the 7

s=6




excavation. A treach ves excsvatad ar:und part of the tos to che open

fxcavatlion and the water was drained int. the eump via this tremch. About
| 73 gpm was pumped from this oump. This kept the free water sway from the
botlem of the shafr excavation at all tinmes. Test wells were drilled at

the Ltime Che oper extevaricn was compleced. Very little water was en-

countered (n the shaft excavation 1rself,

Vhrr the excavat! 4 was eompleted, ar old boring wes discivered
wbich was lesking gas (nro the silc. This hole was reamed and grouted

shut.  This prevenced ' lig escaping gae {rum entering the stlec propar.

£ITE 12
The overvurdsu ¢ i at this site (FLg. &) 4en less thau 5 feer.
From tbke overburda ! dapth of 353 tent a layer uf weathared Dakota

sandatene existed. ' thale wan encounieved {rom & depth of 35 feet

Te e aepth of lal te fuom thie depth t- the suttim of che excavaticn

the Hiwoesceh shale - xcovatea,
Seepnge was pre: 2¢ elevaticn Yul. A water ring wae pluced ¢n
bt Zth ring beam an “in on Lhe lath riog veam. Below this leveal

Itrtle water was auc: red. The water that wes Fuzpad out during most

vl che excaveticn gy 1 apout 50 gpem,




3.

XA,

The loze and » seclugic descripticn of exch site, which bag already

"

baen diceussad, o

excavation sind ch-

The €irst ph- -

8ix, ren houxr phi;
rishad by dozers o
Tipper 2tteechment
mately ten . fift

the weather ecundit

roblem:s enco

mosbly of muddy ¢o
at the fivur few g
Water wans ancounce:
fcme problems, (Ge:

The soquatice ¢
dates for the 12 of
7, 4, 1, 11, w0, UL

BRAFT XECAVAZ

The second phe

around tha clock b

formed with a Cat 3

fromt end loadar an:

of the shoft wheg ¢!

shaft, 1s shown inm ¢

Some blasting wes g«

e L

shef

o o f

& gy

th

Y

"r.ﬁ
"i B

foay,

I 4

wit

1 -

i -
r

U3 |

VATION L

materials thit were encountercd dur‘tu; the cpen
wxeavation,

“rcavetiom, the open cxcavation, was done on

w6 accomplished gemerslly by DW 20's aund 21°s
" Ar figere 9. Tha doxere also utilized their
"o the matertial. Thie vperatiom touk appraxi~-

¢ daperding on the emount Ul eQuipment used aud

during this phase of the oiaenuo- consisted

* An che sile (shafr) cxcavatisn that prevailad

Ty Apr. of 196Q). Vhile at ~ite:l]l zroend

the degrcning in the vpun axcavation, ceusimy

“ite L11).

theft excevatiun and the ruspective coupletion "

T eventually stebilizod as: Site 3, 9, 3, 6, 5, o

reavarion, shaft emcsvetion, was dose om an _' 4“
ven days a week, This txcavation was per- U‘:&
''* shaft. The Cat 977 was equippad with a ;‘
" Tipper to lcosen the material et the bottom
possible. The high-losder, at ths bottom of

10 Lf the material bacams too hard te rip them .
+ After the metarial wms loosened it ygpe beRepad
$-1 , S

0 Wl R

vig &7

LI 2
& o) 4



Flgire ©, (pen zcavation operation done by cogers,

1% cx At 1's,







Fifure 10,

Highlon:

lence «

orkinr in bottem of chaft,

7 seen al Lop of the picture,

Safety







vp with the kigh-losder bucker, ar. Gaaped Lpt. 2 {omr cubdc jard miners

bucket..

‘his bucket wan holsted t- Lhe tup ¢l Loe excavariom oy 3 crame

andd tha metarial dumspe! {nto Jumpstars wilch in furp twuled tha wmeterial

Le the doslznated acock plle arua.

dumpstare.

Fizure 11 shows the crane bducker end

Thrimgheur the excavation = ches o Iiak ferce divided the shaft

{ot. two parte. The i

feuce. The men

ahe.

the other sloe of [ gRY
Tils was one as &
rY the top of (B

azound Lae civeumfoere
tke Lop tin: Loam at
Thie op 1in; veaw wo
Leed 88 2 Cempinte f.
coedliugly placee an @
be.cte the axcavaticn
beans.

AL both ftes &
pectively anvo;n pla
Led wct begn {noricai
ready to place thea,
there vere ro more de

The ring beams v
four feet alomy the ci

wall as showa Ln Iigur

ring beax im {(tg prop:

APl wad raised any Laeced on vne side of tha

‘ymeaL at the buttom of tha chaft remained cn

e while Lue back. | wes raluved and Lovered.

TopYacesution.,.

rhaft excavaliom, ¥ commroie pad var placed

¥ith 1" busms Lmbedieu within it to Support
rerce clavetior SiQ a8 skown in figure 12,
foaccurscel., by

“UIvey, S that it could be

ceeedin . ryug, besanz.,  The Ving bcar: weare suc-

SLAVARLLUR prosresssi.  tach ring bee: was Placed

“edad 1y flues the ceslzn dictance Pelveen rimg

" there was a five day end four day dalay res-

the uch and 5th ring heaus becatse thu heams

4 shippac ti the sites when the Contractor wae

T this tnitial delay at these tu. sites omly,

due te 8 late shipment of rieg beems.

recured in place by driving cak wedges every

{erance batween the ring bes and the c::nv.ttdl
The wedgre werc driven so as tc poeicion the

‘ation,

5~2




Ppure 11, Cr willi buckel at elevatior ©4N, ™ummsters
fer aul e axezvated material are al=so shown,
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Fipure 12,

Concrete

Ring Pean

at

1) with T heams used to support

eleva‘ion GA0,

b






)

ipure 13, )

vedges and oal larpine vsed to supnort ring

bearms and excavation, '
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In the aroa of the fir:st six rlug Leasms 2 provlem developed (et
el mites) wb the lecatyw ol tue £111 and vent snaft. 1o thiu arem ysu
€ovda nui wrlyve weuges belveer the axcavates wells 2od the ring >esms be-
cause there wush't muy excavetiou behind the ring beem. This left an
ar«e witure the ring bheams werce (virtuaily) unsupported. To overcome |
thiz, “be rimg deam. wer: supported frum the rimg bosm bslow, by use
oL Limiers. At some < 1lco there ware timber: wedged betwesn the ving
peaa and Loe vack «f (b fI1] sna vert shart execsvatium ror additiomal
supp.ort.  Figures lo a0 15 shows cha area of the 41)1 snd vent shaft
A thz tamber cupport- sad.  3efore Llip formuey noe of tha ring beems
in Chis arxea cad Lo ve ot becsted it passcd througn the 411 and vent
sbaft blockours. (2.

Two by tey wire mo ) wa. placed along the circuafsience vt the ring
bexmi between the 1 lug sw. and the uxcevetion, I.r reini zcemeut, prior
to tiw shuc.ing ot 'ba nite, as sbhown in Frgure 16, everal problems

devul.ped in placiig £t gunite. The ccacracter had & difficult time

tryiog o kecp the rafi & zunite placemsnt up wilh the rate of excava-
tion. The spreific tic « required placemsut of the yvnite cn cthe silc

walls within 24 hcurs ot they bac beecr sxpused. This was sol wenally
the cese at the bey v ., Lul war improved with .igma. Vigure 17 shows

the zuuite wperati: .

fuow guuitc tse' ¢ nders pasved the compressive #trength reguire-

mests, Tﬁls comld Coee *2u cuvsad by several differeut factors. Naki mg
the cylinders was - @; cylinders were made bulh standung vertically
and laying borfzon: 11 uc che rebuund ~aused trouble botb vayw. Making
wnlform cylinders » + rr periected aug Lhersiore, nmmeruus irregular-
ities wichin the cy'tr © cemples oxiltldf
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Fifure 1.,

Supporting rirng beams in the area of L Bl

ard vent slaft,
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Pleure 1%, Supcertir; ing teams in the ares ¢ ™13

and vent gaft,







Filpure 19, 7 x 2 aire mesh ueasd between riny teams for

resafereine steel for runite,
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Fipure 17, Sunite operation on wall: of silo shaft,







In arcas whare thoge was mcisture om the walls of tha 3ils the

gunilte wiuld nou adheear to the axcavated walls. Tae gunite wan

Gliminated in these moist areas but the wire mesh was installed as

required.

from falling to the hottue uf the sils.

This wire mcah d12 the crick in prevuating slsking material

In numeroud wet areas oak

lagiing was also ured to keep the sane, cley and shale from slakisg

off and falling t' the bottom,

Figure 18 showr ome of these areas.

At sites 1 7:d 2, which werc declared changed condition sites dus

Lo excesslve ground weter, solid lazging cf oak timber and/oxr corrigated

cheat metal weye

"#ed o prevent the walls from caving im and te assist

in directing the jxcund water intuv the weter rings .or dispossl. Figure

19 shows corrigatad shoat metal used st te Ko, 1.

At 3ite & aol‘Ld cak

lagying was used in the sroas where Loe <lays were wat.

AL the nite-

to colleect the we

Lo Laspurary suss o

bottowm of the g1!
these tanks or x
pesed of rthrough

Tha shaft e;
cemunted sandator
was encountared,
rate of epproxime
lay (eovered (u (
the start of excs

quarter pclnts ay

the open excavact

vhers water was a prublem, wmter rings were coustructed

-er. Thls wvater was Losn chaousled by a system of pipes

(r tanks and eveuntuazlly (nto the designad sump ot the
Fijure 20 shows a temporsry sump at Site 2. From

Pe Lhe vater was pumped to the ground elavaticm aad dia-

ttures]l drainage systoms.

Tvatin at fite 1 was accowplished minly in loosely

from elavetionm 960 to 861. At elevation B30 wmter

Up wntil this point the comtractor had ewcavetad et a
tly o feot a day. This water created a two wonth de-
ALract Admiuistration) and mumerous problems. Sefore
tien, four wells with pusps bed Leen installed at the

ud:!udr:ufmctthﬁdt-dnmtud
"l

These puaps did wot prove adequate to lowsr the

54



¥ rure
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Cak laryp

excavati

a

used Lo support sides of

L “ite 2,
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Fimire 12, “ormprated sheet metal used to supnort sides

cf excavaticn at “ite 1
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Meure 20, - rars sump in bottom of shaft at Site 2,
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woter table below
connnering Ghe we!
the phaft =i the
filled with chem:
the sbhnft, is
fective., Mext th
vheft appreximste
sround the shaft
frome fluving inl
nevar waterialiae
walls hetween Cie
order tc try acd
wai alsc decided
to asaiat {n lowe
Kith ni:- ce
taken. The shafl
instalicd the wel
well peint systenm
iuto the -Anfl ‘wa
putpe in the cale

BucCesn., The wet:

the poinl ef ex-avaticn., Abcwi @ week after sn-

“r, ' les were Jdrilled at an angle into the sides of

WPT slmatsy ¢ lavation of the water. These holes weore

Al crout, bur the water washed this grout back {ato

lutien to the protlem (chemical grout) proved inef-

¢ lracter (on his own) khad planned te bachfill the @
I feet. Ne bed alro planmed >» drilliog holea

) uting. This back{ill wuld prevent the weter

Bl

wit diring the grouting operation. Yhis plan
“Lesad {t was decided to drill five eddiciomal
on riginal welle install asditicmal pumps in
v e water table down belcw the excavaticm., It
h Joho W. Stang, fu., provide a wall polnmt system
3  uater table,
te' g pumps installed, excavatlon egaim was under-
it cavated tu elevaticm 470 whem the contracter
system. uring the drilling operstion fer the
5 developad at clevation 970, The waler coning
arrying a cons{dersble smount of samd. Seveu
ed €o pump the water out, with only pereial

“r rutaring the silo faster than it could be pwaped

out. Zquilibrium was evcustuclly rstablished st elevation 379.5. Ar

this point there
again the shaft v
dation to work un,

werq alse Jrilled

'8 gpproximately 10 foet of wvater in the sheft. Oncs
WS AlE

backfilled 1o order to give the coniractor-s _tm.-%

14

viiLle imstalling the well poimt system. Crowt bules

-

‘rom clevation 879 around the shaft and th'e_;n_lu!l_lnl B

5«5



were punp2c full of grout, lxty seven well puincs were tustalled and

aboul 100 gpm was pusped by this systcm. Bxcavaticn was again started.

At clevation 370 che doil druka lonse again. “pilimg was nwmw driven to

prevent Che sam! froma weohlug cot, At thisz poimt adpour 1400 gpm was

oeing puwped out of the stlc. This quauticy lasted {or cnly a fow

h-x.rr_a oo Ly reiurne

inrtall alditionar wei

dene with litel. eff 2«
stalle? hehind the .
shart, wewi us Th wace
the sil.. The excavs!
stalles cetwoen cach |
coveraa tn the locaCas
vaticn revealad & Lard
weined above thts lays
thic sh:ann. ) and ab e
was cuilucted by a ter
ca, aboutl 20% of the s
The well p:ipt LYY D

til excavaiicn was bel
prmmpoed bealnu the: ror:
This vas wor effective
L war CLaa wel,  whiwi

ttill cha provlew of e

vouereake creration,

-

4ad pLping At To Lhae @

the seriars,

Lo Boout 5G0 gpm. The Contractor decided to
»2irta at 3 little ahullowcr depth. Thiz wes
Seltd corrugated metal shestiog: were in-
beamsn. A sump was Jduy 2 the wide cf the main
“conmilatee in tids sump 1C wear pumped out eof

2 ouiinued aluwly with sheeting peimng {o-

‘& Seam. AU slevaticn 867 i channs! was dis~

of the boil zrea. Sxcavation below this ele-

‘eyer or sandatene. The wain (low of water ce-

I vardstooe. /4 verp pipe vao installed in

M ocps flowed through rhis pipe. This water

wd pusped to lhe surface. From this polnt

"t was seeplag fnto thr bectow of the shafc.

*reeved and solid sheetin, was costiumed up-
the aanditcome ard ivt, obe shale. Grout was

‘ted abect wecal to vry and atop t‘ht watar.
ffunite eculd noL be used on “he shale becsvse
shaft wue fically Lottomed out there wes
acting the wacter aug pumping it uut durimg the
ves duce by channsling the water into pipes

'« Prom this point (suwp) it wes puxpad to




The ochatt ax
circumstsnce s un!
flow of about 2
sucavation.,
iog opiretion v
B fuot cenleg.,
vaticn D60, L
countered o)l
grouced with e
vation 810, h
tame procedui:
sate of holes ¢
the shaft at .
of the 3!l by
Al & rvate of
ahead vf tus
colleel thoe st
wak ceaplat..’ .
nore parl.ial 1)
webrr ring we:
the suatr. Tin
the valls. The
the gyprua atrat
said scrat ufsg'st
(8") sile¢ pactoen

After the f

croll osterial

S

xin

sle

Jr

AL S

" e

.

M

ual

Lhe

~B At Llte 2 proyroesed without any umusual
‘vatisn 903 was reached. it this elevaticm s
5 ancountered. This wetur atupped anmy further

‘rly a week after ercuunt.ring the wvater a grouL -

", Zorby=osc priaary beles were drilied om
frow Se vdge ot the «heft st reference elee
‘ing these holas undargrcund fractures wers en-
atar to sesp throush, The drilled boles were
iheec boles wers drilled to referance cie-

“ry holes wore drilled and grouted Loing the
twar, holcs te reference clevacion 870. Both
307 bags cf cewent grout. Jater still eatered
'y YO ppm. A sump was excavatoed at the bottem
rewsll llmertons, Hater nox :lowed iuto the suaxp
‘wavatiie contimeod, alway: keeping the sump
‘Le¥ ring wes instsllec an wvievation %4 to

@ (yesuwell llwmesione. 4After this water ring
= wniered The sump oo Loe 2t)c fleor., Iwo

‘Te placed at differevt elevatlons., Ancther

at ring ovam 34 wnlcl: was nepr tis bottom ef

I im cullecting the vater Lhwt way Tuaning down
D bovtar wvas utilized at this sflu cecause of
liw the bottum uf the cxcavaticn. 12 was felt
and cventually allow settlement, {f a mormal
{zed.
" riag (last ring bems) was placed, the filter

“ttom of the s1iy) was compacted. This drain
57 |
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. material was lcverce intc the elle by the same 4 cu. yd. puckete used
fur removing the excavetion, The materisl wac placed in lifts smd com-
pacted by tempers.

SLIL TCBL EXCAVATION

Luon atter the silo excavation reached retarance elevarica 904 ths
Contractor startcod sxcsvating for the sight tube. This operaciom was
6tarted st the liver elevation f the zight cubu, 904'3", and was hend
excavated Lovard the existing ground vlsvatiom, 960. A shaft approxi-
mately 8 by A" wus excivated at ac angle oi «9Y / 50° wich the horie
sontal.  Thie excavation was shored approximstely every four feet through-
oaC the entire ek ft. 4 placfura wvac buili near the lower sod of the
ebaft fur the mer and « juipmeut, and to prevent excavated materials from
falling to the bo tom 1 the wilos wherc work was proceeding. hen the
materisl wac tao  ird . jackhermer, asome blarsting vam doue. Ths eight
tube was wrlded t zeth and lowered .nte the shaft. The Labe was sup~-
purted {n positic by iders along the langth of the sight tube. Becke
£i11 wf the sight "ube a3 perturmed by Jetiing with samd,

The elght tv « ar  ite 4 was an excoption. At sitw &, efcer ex-
cavating appruxir tely 1’ of the tumael (from slevation 904'3") the
material over the cmcs ‘iom caved ir. The Contractor cleared the cavee
{n and started tv neli- agaim with the same results. Im his third
attampt, the Cont scto chose at this mite to utilize am open excav-
atfion, using 8 i pile: 't 4' ceuters with oak lagging, to install che
sight tube. Jak “horiz was usad to hold the sight tubc In pesiiica.
The §horin3 was » . sts''s becausn the weterial comtinwed to shift, due

Ee excesilve moir ure ni this elavation. The concractor memt placed

3-8




comcrete aroumd the lusrar end of the sight tune tu hold the eight tube
in peeltion. The excavation was then backf{lled with sand using a water
Jet fur comeelidation. The wuod erib structure, &vd cubncrete were left
in place becau:se the eXCAVALLd area was not stadle encugh to saferly
remove the material. Y{gure 21 shows the sight tube axcevatiom at
G 4 I

BACKYILL

The material excaveted from the open eut and {rom the silo was used
@z backfl1ll and cohankment sateriaml. Large rocks were n:. placed close
tc the structures. tialcrial was Placsd in approximately 6" lifts and
compacted with sheep focl rollers in acceszible areus snd by mechsuical
hand tawpers around al) structures. The minimes distance out frem all
structures tamped b, the hand tacper was 2°'., A dessity of 90% minimum
was required for all prckfilled ereas except tvo. The density under the
utilicy tucnel was 35% 20d all base course L00%. Flgures 22, 23 and 24
shcar parts of the cackfill vperatfion,

‘and wax used undcr the utrlity tumnal aod wae bhand tamped bafore
setting the Cumns).

Type | materici (s 'nd) was vscd as backfill under the L(C alab.

Filter draio »itc1 al was Placed and hand tamped at the bottom of
the silo. This wa' tin] was placed in about 3™ lifcs,

Base Cuourse v * placed cn the roeds end the parking areas in sppromie |

mately 6" lifts. 7T ¢ cmbankment Just below the basse course was compacted

to a 951 density,

3-9
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Figure 21, Sitc excavation at 3ite L,







Meure ¢2, Pac {411 operation around silo,
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creration around LCC and siln,
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Fipure 23,
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Mmure 7L, Pacifill operation arownd LCC,
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SONCARTE )itk ATT i,

Forms frnx the [0, vegtibule ant Stairvay were made oi 3/4" ply-

wood,

SUPPETE Lo

ctratynt gratoed tims.

te be uzed for Juppsr

foyma,

Metal scatral

froe position wpun ve

LLE. he walla of
tim she-bolita wvey
placing of romcret
terior furm: were
25 shows form wors

cuLsLde the LLC.

Foxmwe for tle

1000 were alse cad:

mecal ecallolding
at. 1 fool centers,
seta of eiale tores
korh ellp forws ar
Lep of the silo, 2

The alip fore
foras ware supporc

twbiug.

A working

form (lucated dire

th

Ae

t1y

Bally across the ) 'p

L were ferred vy deuble form wall.

2 28 shews part of the silo form work,

Plvwood varied [ 20 3 4" to B” x 87 clear,

T¥; wizes depended va whotler the material was

for «iliny forms, bracing, or framiug forx

(with screw feet, allowing forms to be lowered

vel) were vded to suppert the roof sled of the

Conatruc~
tv hold the forme in thelr set positicn dering
‘26 Sels of exterior rorme aud four geti of Lme
tbuild the walls of che twelve LOCs. Pigure

- the LCC and figurcs 26 & 27 show form work

* of (Be wlle frow teferecce aluvaticn 969 fo
4" plyweod. These forme were suppuried by
cables which enclused the circuisr form work
Four
‘e in bulldiug che twelve zites; this {neludes
‘terior ferms utilixed frem elbvaticn 960 to the
ca of forty feer.

‘vnstructsd of tomgue znd grocve wood. Thwss
"bles, solid metal ruds end elumipes adjustadle
iishing platform was incorporated cn the slip
s the slip form). Struts were not weed ﬂ'l_;..'l.-

‘R.  Whea it was discoversd thet the silo was

o=1



Flgure 25, Inside f '+ werk for LCC
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Figure 04, Oubiside firm work fer the LCC

own laying on the herm
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Ploure 77, Cutside forr wor¥ for the LCO
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Figure 27, CQutcicde forms for £ilo from reference elevation

%0 o refrrence elevation 1000,







Caklu, an ovel shape, struts across the dinmcier were installad to

beep the fanal conlagurstioa of the siiv eircular. At the locatiocus

~U emvodided materisl, sectlons of the (tongue anc preove) alip form

were rom voa 23 the form passid py the embadded protruding item, Thie
(remuved) section was luter replaced wher the smoeddod {ram Qﬂu passed
over. Figure 29 and fijzure 30 show slip forming during plucement of
concrete ir ihe sil.. The slip form was raised by poeumetic rod Jocks.
Ths &lip zumtua cuunitucted Lo provide a runway on which concrete
Buggies were anle €0 roi) ang place the cencrete 25 ancded around Che
silo wall., Tre pnaums’ ‘c jaces were mauvelly cprrated frim a central
cuatral wtaty . {he «ilp form wes vperatea s. £8 K¢ keep 1t about 1”
higher than tha freebly placed comezete. The furm had vertical face,
fotir feet in lenetn. Al a rate of me foot pei heur € took che form
four hours te pass Ly toc cunerete afrer it was pleced, Thie allowed
the concrete time (. ®¢t, The vods oo which the povumalic Jacks vperat-
¢d were supported by » caole and the cabie in turn was attached te @
structural ring bess wiich wes made vut of "I" besms as was shown im
igure 3). This ring bosm was attached to a mmsber of wide flacge
beums winich ware lccate) equa-distant around the cireumference of the
silo. The wide flange leess were supperted in two different ways. The
first mathod was Lxed {.r the lower slip form cperation (excludes upper
forty foet). [ thie wethod, .he besms wers lald on (he grovad at elevee
tiva 960. They were extanded cut over the silo ewcavation qd th -nl
Jack rimg rested va them. The epd which wes on the gtmend m MIA\M b

pusitiom by a comcrate « vunter-weight. Figure 31 shews thm cﬂm

weljhts. The second mathoa of support for the vide flange beams used ot

6=2 by




mirine rlacement of 2'4" nortion
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Figure 30, Slip form cperation showing supporting ring
baom made of I Beams and also wide flange

beams whirh were used to support the ring beam,







Figure 21, CZoncrete blocks eauidistant arommé the si‘lo

used ae cowiterveighte to supoort the slip form,
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i
duriug the uvpper (40') slip rerm uperstion consieled of walding the

W,/¥ bees Lo bhe We. !H rebars at elevaticn 1000, This method had che

aavanla;e of nee reuiring the forms frvm elevation 960 to LOOU tc be

fa position when corvcr-is was belng placad dursng Lhe lower (firet)

»

tlip Lane, l:pthL;--t .

Frio o to the ceppore of che (lip form au cencriied abuve, a weChod

was cged al The [yt e.te {eite £) Char did oot prive patisfactory.

‘resy, showe in {i 12 werw used whict c.enitally gave vay. In this

trve metton, the f for thne cutsade of the sil. ir.em elevaticn 960

to 1J090 were coosic o1 hefuxe any slip tommng was started. ‘sutsiae

the form, trees ma IO x » tiwabéers ran froe elevation 900 (¢ an

eievationu avove 10 rea thic mewber anccther member run cul parpen-

Glcutler wver the # ic which the strictural ring bean was sttached.

The cebloa for i Ny, T~is wvere acteched e this ring beem., These

treen werer Lhey ..
the furm wurs. Th
Ihe f{vrmz tor
shovn in {iiwve 33
at reference olev:
Lurn nupporte? g
fern, 5 inch woodd
bpottom (crm for vl
cril ateel as sar
cause ci ths thic!
{(cerrectly) cnat

Aininally & ' ¢

¢ by cables Shmich were 3rchored to dead wez and
hod proved wasat).fect ry e vas sbanioned,
“Aln cap werc made & ) plate girder Deoms as
G, The beams rested un the 18" psrape:c walls
UCU.  Frrow cbes: teams, rods were dung which in
‘ral steel placform uvader the cap., wn this plet-
. and plyveod wer pleced which zsrved ss the

' cap. The cap waz, also, supporced frum the
fgure 35. Cambar wae Lullt Into the forms bee
ni quantity «i econcrate placed. It was believed
~ild be a tendency for che i.rms tc deflecc.

A3 uvked, but wvas later reduced to 3/&".

6-)



Firure 32, Tress used to support slir form at first site,

These trees pave wav and this system of support,

was abandoned,






Flerure 33, “drders usecd to suppert canp concrete,
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Flgure U, 3 ' plare vsed to support the cap,
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Fipure 35, Supports on Level 1 used to help support

the cap,







STEEL $MLIEF . o F T

The UC apu .ili were boih couatiucted with rectewl frca Eixzes leo.
4 to mo. lu. Ib e wive cevaral placos that contained o such -toel
that (t was wit Ai/ficuls te place tok concrate. rigure 36 chows the

stexl ane form o ctien Lf the LCC.

Che re-stec v pluecd fn the LCC elak by awrrmal cinstruction prace

ticxw, The ster ' wur placed in :ne walle of the ML atfer the (naide
IOrws were rrect fles 1) tin stezl was pleced, the curside forme e 4
the wall were er . The sceel in the romi tlab was placed without any
unuatal Jlfticu, E

Thaw reestee tue pert.oa of the cilc uall which was 2'6" thick
(Exrom the Letror ‘o® 8ils Lo reference rlevation 945) comsisted of
twe wats of L. T on ¢ne frot centers ms shows in figure 37. 1This
rebar wao vrect, ©ooB flenl and plyvocs platsere vhich was Juat siight-
Ly mawilicer than “erior uwilamwter ol the weile iceelf. Thas placfora
vas ralsed sua 1, by twe creses. Ihe cuisids vertiecal steel was
placed wicn a | ‘10 15 rebare ot one time snd vecured to the ring
beams by Nelsou Wve Lrislde Buriiwotal rubars were chen sccured
te thy vertical - The {usidc mat was sisc ite placed &0 d seewred

]

iv 2 framew.r)l o) ¢ which were welded alang the ipner circusiatence

of the ring beax

The cancrete laceu vp te reference wlevation 945 during the
sirst (lowsr) ¢l v (hic slevation to rhe top vl the eflec, Ho, 14
and So. 1 baras @ od ae relontorcing as shown {1 fizure 38. These
DATR VeTe GRLYonw vy and were placed icdividvally by crane. The
lowar end Ll the " #l bars reste) on the previously plased comcrete
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Figure 36, Peinforcing steel and form work in tha L2 wall
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Flgqure 37, wy or-ing cteel in the upnor portion of the







for vertizal support. Three mat layers existad. The cutside mat was

. séacurod in positiom b a ring attached to ihe forms umtil it bocames
I self-supporting. The inside mat was supported frcm che cutside mat of
stoel until Lt bLecsne seifesuppurting. The imtermediate steal was sup-
'

potted from the Insldc apd outside mats. The slip form was tied {u place
8t alevatiom 945 ¢5 that the irosworkers could Lse it s8 & acaffold for
erectivy the rel:forcemert above elevaticn 945.

(hrse crawce were used to set thess rebar: inm place. Ko. 1A and
Fe. 18 revar wero fleld iabriecsted (pent).

heavy emocdded Lrems four the upper pour asuch ss the shock hanger
insert pluates were supported with augle and wide flange boams frua the
previnualy plared comivets. Lower embedded itewms were suspended from
tuc ving besme with an.les and WF sections.

After the forms nod Leen erected for the silc cap, the cap rein-
forcemreuts wers placed. [he Lop mat of Ro. 13 bere vere butt welded by
& thermdte weldin, preccss to Lhe previcusly placed bv. 18 bars. other

chan this welding precess there were to tmususl difficulties in placimg
Cas steel in the cap,

CONCRS [1_(IAYFRLAL:

Bach cf cow tumlve siles required appreximately 8,000 cubdd yards
ol comcreto (total), ‘ilere were sevorcl ¢laseas oI concrete required.
Bequlrwmerts for strangth were 5,000 pei, 3,750 peli and Z,S}'J_O, psi. Most
of the cocncrete wae maca with 15" top aeize agprogate, &evu;'q.l arsas in
the structuree were spucified Lo have a Cep size mxagué_{idq"ﬁ;ypﬂléni'

a . B9

Lee., the s1lu cup, LOC floor slab and LCC reoof. .

The source of aygr-gate and sand deperded Lpon che losstion of the °

Individual eiltes. Aggrigate was furiished fruom Wslker Stons Compamy,
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fAllcerd, Yausgs; Mertraiie YStsnc Co,, lac., Linceln, Kansas awd Con-

ceete wlrriats, Molipe, Yanzae,  Zand wes furoained by Frfe Sand,
Comcerdia, Yansas; aocre hand Ce., Justicw City, Kamces; Galina Japd
Cu., talina, Ranzas) and Lyceid bSamd (e., lyvayr, Xansas.

The mix desigre used ware:

M/47 Aggregate

3/a 6 ¥zcks,/cu ya
~ana &77 ty Vul.
Courza 53% by veol.
Alrx 4+ 5% by Vol.
Watee 5.5 znis/ sack

1 1/2° aguresate

11/2 . 3.5 Sucwka/cu yd
Aand 0% Ly Vol
Couris €01 by Vol,

Ar 4.5% by Vuol.
Hacer 3.5 gels/sack

e actial satih weights varied from xite to slcte Secause chs
BOULCes o6 agyTeate and Juwd differew Tor wach site, eack source
having 1 Jifferent specitic gravity.

Avpregats and rand vas hauled from the quarrics €o each site ard
stoth paled vredl i was used.

Coment wuppliers ware: Daivarsal Atlas Cepsut Co., lndependetce,
Lansas; The Mounfrch Cemert Ccxpany, Mwboldl, Xansss and tiee Dewey
Pertlani Cemant Company, Dewey, Oklabome.

Lhe cesxit was abipped {n by rail vie freight caruy. Cewsnt Crailers
vern uded Lo haul the « ~eut from the raal nasd te cash sica. sster was
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bauled b. (ruckhs frwe the burrvuading towns and stored ic etorage Lanks
Lear the batoy plant, At some Kites, punmps were fisialled to redice tine
anoLnt ol wrouno walcr thar was secplng iute the silo during cxcavation.
AL thosa sltcs, “utar was alac obteinea from (be de~walering pumpa.

C RCRETY PLoser

The cuncrese plant that was used ves a4 Ross fortable bacch plamt
with porisple cenvut srles. ‘ix separate plante were used and they
Were Ywved from sits v sfca ar required, Fach eite Lad & coocratn ped
ar Which the bateh plaut wui ereclee. It required about three, Heu-ur
FALILY Loacve che planc trua ome gite to encther. Each plest wae capa-
ble or produclng WP imatwly o0 cubic yards Per huur., Alasc availshle
Wa3 4 ntandoy datch plart whicn casid Prudure 20 to 30 cwbic yards {f
Reces.ary.  This woeld bave ouly seeii voed 1f tae maiv usateh plant failcd
whale toe 'L was at an qres vhery a cuusrtruction Joirnt wms not sllowed
LY tov pluns s ipecifications,

The cemeat was storod in a 8ile woich 10 turn Latched the exment
luto the Rrxansit sax trucke aa required. The sand ang agaregates ware
durped 1nto tha w ¢ ol n bateh beppers by usa cf a aighloadey from the
scickpalen,  Tre:op, atchiey hoaper an clevating Leli carriid the RAtey-
Lel Ca the (omcrer o fes LTuCK.  Plovie 3Y shows tive bateh plant. The
Waler was metercd ;' v jume into the mixing truck. The aiy istrarming
Agert Wi miaavres iut @ marked zlass tuive aLt L1 turm was dumped intc
the wialug truck.

J-C10g emel ¢ ncr o te cpexstiva ibere were tvw tu six, 6 cuble yard
Lransit nix trwck: “ - From the Latch pleat the trucks mixed the con-
Crets aie havled 1t ynere it was te be placea Liiliging the atd of

CYnBE:, chule, and ~ui: roLe bucket:,
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Figure 39, A typies  ateh plant set up,
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CCHCRETE FLACEMENT

Tha concrete was placad 11 the LCC flsor ilah, LCC roof slab, silc
pedestals, sile floor slab and silc C8p with a crane avd & conerate bus-
ket. It was then vidrated by air vibrators,

Tv place the comcrete 1un the LCC walis and columam, tremmies were
used. a6 the conerets vas Placed, the lower sectioms of the tremmies
vere ranoverd alliwing | isst of Clesrance at sll timia. Aboul tuelve
Lo fifcewr wibruiors woie used., ;he vilralcr operacors conld not move
Arwund the wail very tvonly (geually nly 20 iset). Yhexr insbility to
BEVe war duc t. tne lay - emuunt of reintorcing steel loceted within
thia 2' 3" thickurwa 1 vajl,

<he ailo wello wer- pleced by the uee oi slip forms. The thickncss
i ot sllo wall wag 27 ', This thicknsse was trem che botfom of tha
3110 Lo reierance eleve: . on Y45, a distance of 119 feek. The 2'€" pact
ol the 2ilc wall vas Pliied 11 one cnntipuosus cperztion. Tha comegete
vas dvtped {rcm 2 eoners s bueket lnto & comexete beppar. Said bapper
wau Lhoi lueered o, che - levation of the slip form via a doudle osble
Pully aystea. At thiz - ovetion conerete bupgies werr rolled under the
bopper ana tilled., The buggies were then rolled arcund tie slip form to
Lhe spul where tho comciets was tv be plecsn. Alver dumping the concrets,
the laberers continusd srsupd tie 8i1p fcrm wntil they reached the ccRcTete
hopper whure thel) bug  was again vef3lled. Ater the concrets was dumpod
in place, ¢ wag v nrp o oy a& air vibratur. The slip fo1m moved up om am
Averegae vars of 10 1, inche s an hour,

Tht sveova 3) I a2 operation (the LppeT secticn of Lthe stle) wax
alse & contlnuaes  cer  sep. Tt veot fr.m reference elevation 945 to "1,
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Tulas wparation wes 21 ormed vamewhat ditferertly. A platfivem was

built &t reiorence -
vativn “ar uchuoui
walls were 9 jegt 1)
srderas > mors cun v
Sraues wad twe hop e
opporlte sidax oL b
placed 1n eech avppa
lpper. Tule allco«
the platicrim, Hol: s
and tregmies ware ot
the operati.a glest »
coucrels wai Cumprel |
Che elevutice L5 (v
tin whiza vari.c
There wurs abour ¢y
the circunfeivice of

was 6 imchar pexr N g

The top 2" i Wb
Lioma.  Tle firet e
2rvunG the
ruppurt the forms r
vi L2e cap.
tivns,

Tha cootrar:

Mame concrete fyog!

CINICAENG AN

ke A floor ls

bt elde oy

The crp v

‘tivm 1000, The nuggies operated at this elee

ntire seconas ulip [urm operation. Becsuse these
(At thelr muxisam) thers vas m peed for cou-

«n w giver sbcint of tiwe. tnecefere, two
EIE LG, The huppers were licated at cha
‘he 8L relcience vlevaticm 1000. Loncrate way

Blinueusiy. The biyglas tilled up ¢l each

el Lo dump twice, ducring a single crip arcend
¥ provided iu ihe plettona at elevation 1000
ta tu che platfora thrcush theee holes. Whea
Led, Chese Cremaims werr abouc 60° long. The
| feesc tremmtes (elevatiom 1000) falling to

civialy placed comereve., At thie (lowar) ¢leva=-
Alip fera woved vp, tie cuncrete vas vibrated,

* vibrator operators working continurualy arcuad
slle s the (uucrete vas being placed. Progress

ary thi: seconc alap.

-

Lo was the cap puur. It wes placed in two opera~

TMocotrleted {t viscing am )3 parapet xall
o b

trle,

Thic 13" wall was then uied TS help

sale Cep.  The last cperation was the placing
Plocsd wtilining acimael conerste placing opera-
* A€t up [Or vinter couditicns and did place

L o

rort 21ab and top of tommel were trowvel tlniched.
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fo cilficulitles were ercerntered durdrg this operaticn. Buxlap wae

placed on v expused surface apd kept wet by a canvas teep hose at

all timsu. Figure 40 rhows burlap cn the LCC.

The {loor slab of the si1lo was stesl trowel {inished. For thke silc

walls, there wvas a scai’old attached baluw and to Lhe 2lip form, from
wnich the (inichers (aporoximately four hours after the concrets was

placed; warc able to st the vile walls. Little difficulcy was en-

cowvatored in fimisbing rbe walle from this plecform. Curaing of the
walle was dore by atlaciing a periurated hose to the bottom uf the

fimisher» scaffold and “ceping a fine tpray of water om the comeretas

wall at all tirmes as tho slip torm muved up.

Burlap wes placed n the Julnta and kapt wet durimgy the curing

paricd,

The Jjcioc ab the
end esidblasted to pre
DeW coucTelo.

ot of the cape
VLY LD# curcrete dux
Wak covarwd by crrvas

Bottle gas h-ste
was discevered thas 3.
(lox «pot) por ten f£5
in the cap tc drain U

Ail ol the #ilo ¢
bloch-cucs wnd ren Ly

quested thal these cr:

poef pach slap form cparaticn wa: water eut

de @ goud clean joint on which tg pluce the

re pluczi it cold weather. 4 tenc was built

the curing perivd, Ucder ths teut che CoRcTete

4 bales vt straw (for caring).

M¥e used wien the cap was stecl truwled,

It
Cme arcas there was mcre then 1/8" irregularity
length. This was corrected by grinding chamnals

s¢ low spots,

‘P8 crached at the curner of tue ovverhead door

he cutuids edge of the caps. The Alr Force Y=~

k6 be sealed. The eracks were sawed about ;"
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Fipure 10, Curing the L33 with burlac,
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deep and A" wide anc [11led with a LOX compatible sealent. Preducts
lwutircb sealai’ coapound PR-1540 was vsed for this PRL DO ke,

The overhiad ducr s were positfomed in the cep, vith ths re-seeal
alreaady placed within (tem. Them the forms for che botiom cf cthe door
frame wvore set Lu placa. The concrete was placzd In the dosr Erazise
with the soore an the v lcsed posstion. After Lhe comcrets im the docrs

hbad swt, Lhe Joors we ralocd awd lowered three times and remsined io

the open poalztion,
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SU1B STEW, ERRCYION

SBOCK MANGERS, I1LO AND LCC

Tha sflo erid i» constructed of structwral steel.

eight lovels in ' he

is located om or
within the aile
are designed to
ing tha equipmen
The LCC cr4
crib is suspends
also dasigned to
the LCC., There
cylindaras (1 mec
Lo comtrol the &
crib im a2 level
tute. The four
the roof. The r.
and a center zol:
Figure 41 ¢
this figure, {t !
Alss, chis figure
LRPARISION
The shock hs
Thase springs had
hung into positie
the shock astrut s

¥

o

i

There are

“'ib and all the equipsent imvelved in the sile
‘hese levels. The entire ecrib {9 suepended

* pairs of sheck hanger springs. The sprisgs
™ any shock (naturgl or mem made) from resah-
in tha .‘1‘0

'omatructed of structural steel also. This

"X air cylimder supports. Thess supports are
‘ze¢ any shock from reeching the equipment ia
v limit switches directly Palew the afr
Lwrtumlunviththncyunhnhw
‘sure to the cylisders. Thie naictains the
M. Theare sre two levels to this (LCC) strme-
inders are attached te sectioms embeddad fn

th.wCLntmhwt-db,mulll

mmetric view of the launch complex. From
ible to wee the LCC crib and the silo crib.

the relative pesitiou of the LCC to the oile.
springs are government faruishad property.
 proleaded (compressed) before they wera

' safaty problem ercee in the compressing ef

9. The problem became epparsat vhean the hoee
7=1




Flgure L1, Tsometric view of launch complex,







to a J00 toa jack (furnished by tha Afr Farce) Tvptured, thus re-
leasing the pnomuthjaek-umcqnuiuumm
SCrut aprings. 4s a result of this failure a man vas injured by
ﬂmhrohnhuuanﬂthllhnckamtmwmdmmtht

e complete replacement: wae Trequired., At time of failure, the apriugs
wre baing compressed vaf(le in g hotrimowtal poeitien; this allownd
the strut to mowe hor iventially wieen the conpressine waz suddemly

relansed from the springs.

To correct the above situstion the cemtractor wae required te

in the vertical pesition was ¢ radical departure from the wethod
nmmwmthrwumutum.unmmmm 3
varended procedura, ges Figuwre 42, Couwpresstion therefors ef the
Tomaindng nboc.t 7Erut springs wes accemplisbed n thir (verticgl)
RAEDAT. Tha seqrance was: the bottom secticn of the main center

SUPPOTE Yod was :mmoved and thres tewmporary outer reds wers sttached

Installed a8 a av 5 gop the hydraulic jack; the hydraulic Jack
™ae set on this p te oduuutholtdo!smlﬂinthbmr-l
outar coll spring g - Corpraseed. At this poizt three Cenperary
BLIff loge wore o | plece and clamped to tie rpager rods. The
ydraulic jock wa:e b Tenoved. The bettem pactiom Support rod
Yer replaced gud n o~y g agoin by the wee of a threasded coupling.
With tha springe P ised thay wers comected to the wall brackats
ia the atilo.
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Firure L2, Comp: ~=sir the shock hanger springs,
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ERECTTON

The atructural mambers of the erib were shop fabriceted and
tranaported to vach eite. Upon arrival at the site this matertal
was ntockpiled 'n order of erection so that it would be accessibie,
as it was voede’ {n the structure.

Concrete r lustaln ware rourad at the bottom of the silo. These
padestaln prot: ‘ed upothrough the silo floor 9, snd coutainmed im-
badded etuie to provide foundation supports for the crib during erec-
tion. Temporar) meubars were used betwsaen these pedestals and the
main vertical crib steel rembers. Thass Cemporary membars were re-
woved, whan the “rib wag hung.

Structurn! embers ware lowered {into the siloc by a crams in
their order of sction. Rech member was fastenad in place by an

rerection crew. second crew followed and complated the bolting
operaticn.

Thare was | 'ttle difficulty in evecting the erib stael azltheugh
the sf{lo walls ) mited the working area. It became evidant that the
YPPEr suspensio: crib brackets, ths sheck hanger springs and iower
suspension cribh racket would hava ro be ioatalled befors the crib
could be erecte. shove the fifth level. The fifth level was where
the lower suspz: ioa crib brackets fastensd to the crib. Pigure 43
shows the wpper '‘racket amd springs and Pigure 44 shows the sprinul
aod lowar bracke: (at lovel 3). TPigure 45 shows the upper suspensioa
crib brackat, ab ok haecgar springs aend part of the crib steel at

lavale 2 and 3. igte fpring delivery csused some delay at the first

few sites,




Fipura L3. Upper gu i oncion orit hracket and sheck

hanger z!  ings,
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Figure Lh. Shock haneer springs, lower suspension crib

bracket ani part of the crib steel,







Figure LS., Upper suspension erid bracket, shock hanger

srrings and rart of crib ot Level 2 and 3
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After the (nstallotion of the 3 shock banger spriungs, the eribd

was crected up to the third Jeval.

At this point hydraulie jacks

were used &C the bottos: of the silo to raise the cridb up high erough

to remove the temporary erib supports and secure the crib to the

shock Langzr assemblies.

When the crib vas eecured, the hydraulie

Jacka were ilowly and evenly lowered watil the crib seas eutirely

Supportad by tihe whock hangers.

All tewporary support menbers,

Jacks, cribbing, and Plocking was removed from the sflo. The crid

was Comp.oted up b

VYhen the muln »
grating aud the spir
could scart installd

The LCC erid st
a0 prcblens encourte:
tals were placed won
of the LCC crib were
nri.b was erected freo

Throughout the
contractcr bhad te do
membars fit in there

Figure 46 {5 a ;

Thete were muoe:
{t was erected. Thor
arected ware made wh!

PROCESS VRUSEL3

The cryogenic ve

I including the floor members of level muwber 1.

“2rs of the crib had been erected, the floor
‘tairway werea installed sc that all crafts
'heir squipmesnt.
| was erected in about twe days. Thare were
» during this erection. Tour concrets M-

Lth with the floor slab. The two maim be axs
‘'t om these four pedestals. The rest of the

‘hete two memhers,

ction of the erib seeel (silo and LCC) the
»a fiald fabricating in order to make sous

‘oper location:

‘ture of the silo crib from top to bottam.

4 changes to the crib steel hafore end after

changes that came efter the crid had bess

o ‘

: othet work processed as schaduled .’ |

als (large vessels) were uiiliznd for =
7=4



Flgure L6, View of 1 erib looking from top to bottom,
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storage of 1l{juid oxygea asd-liquid aftrugen. These vessals are

locacad oo leval 3. The vecswls wers sot fabricated in time to
install them 23 had been planiad (during ereetion). This posad a
very serivus problem becaus» Lf the erid erection wee delsyed, all
work which depeided wpon the compiaticn of the crih would 2ls0 be
Gelayed. It was decided to continue the ersction of the crib and sst
the vessals at a later datea. Several nawbers mre left out hetwoen
lavel 7 snd § intluding sume of rthe members of levei 8 proper co that
the vessels could be pet, vhen they arrived. Wher they finally did
arrive, tha vesseis were lovered down the lawcch platforn shaft (see
Pigure 46). The nitrogen haliue beat exchanger tah was met first
bacausa of fte, location in the cilo. ‘This tank was censtructed with
foar lagz which bolted tc similac legs oc the liquid nitrogea tank.
The liquid nitro - 2g storaga tank was sot in positica undar the baat
exchauvger and be' were secured. HKexr the seven COX and G2 tanks
vere sel in plac one on top of the othar. Ar the last three sites, _
@ %ot of 3 vert: il taaks ware installed instead of tha 7 horizeme " g
tial tanks. Afr r the 85X acd GN2 tasks wewe installed the LDX .
topping tank war iowared into the sile and placed inte position.
All the tan's were lowsred into the #ilo by crane. Theam with
the a{d of 2 cro ~9, an air, wench, a cable, and pully blocks, the
tanks ware rafsed [ato position under leval 7, and securad thare.
The LOX Toppiug - “nk was supportad by 4 main rods cacuzed to tha
bottom level 7; it alse bad 3 gty rods te hold (¢ in position. “‘
Baczuse of the w zhtndniudmmltwmrmkuujhaﬂhd;
io a somevhat 44 ‘ereat aannar. Tewporary rails wvere pet n:ﬂn silo
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flootr and a carrisge 'as Lnstalled co carry the vesssl approximataly
40' horfroontally. 1This carriagz was set at the cexrzect slevatiom for
the fival positionin: of the tauk. Three cranes were used to raise
the tank. It wme then lowerad (by 2 cranes) through the missila
shaft to tha carrisge. Figure 47 shows how the liquid oxygen vessel
“ms lifted by three ¢ sa0s just prior te being set inte ths sile,
The caxriag: was move ' {nto positien by a crane, and air wench, sad
cable and pully block:, with the aid of the erid to sacure the pully
tlocks. The LOX tank was thaa Gupported by four 2x" dismeter rods
and 8 guy rods secura’ to the bettom of level 7. After ths LOX
Storage Tank wns posi’ loned and tie = jor cxrib steelmeambers that
dad bean left out pre: lougly were now {nstalled. Seversl mimer
wemwbors of the erib w e not {nstalled between lovels 7A and 8 unm-
til the *wo (nflight ‘+nks and the ose ground suppert tamk were

placed intc position. Figure AD shows several vessals sacured {im

place betweun lavel 7 and lavel 8 of the erib.

HEVATOR, FACIL]' {_AND LATHCY PLATRORM

lhere sre tvo elr 7ator shafts within the erib steel. The
smeller shatt is for thm facility elevator and the lazger shaf: is
for tha launch platform elevator om which the missile rides. The
counterveights for tha laonch platform wers lowerad to the bottem
of tha shaft during the erectiou ef the erib steel. The :ni& rails
WTa taoporaxily hung in plece to guide the wights to ﬂp’*hott-.
The counterweights ware set on cribbing. Seid cribbiog usu‘d a
previously poured thick concrata beam, deisgnad for this pu‘rmo.
7-8
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Plgure ;7. Threr " i
gure 44,7, Thre ies Lifting the Tienic (3vgen “essel

into norition to lower it into sile
n sile,

/
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rigure %, Vessels hetween Level 7 and B vused for the

storarge of ligquid Cxyrren and Kitrecrcan fas,







The counterweigh
half million po
will Le usad to

hae ultilixed fo

consicted of 29 leaves weighing better than one
5. Twelve 1y ' rode pess thru the waights which
cura the weights te the pully blocks that will

« operation of the launch plstform elevator,
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e e 1

e uriane of e ZLY ma toe (rnnsfer and plors the nrepsllants
and avx lsry Clelva froe e gupply soeres to the winsila. This sys-
Lan 2tarted 28 =rsle level witys €1!] Yireas apd vonts and terminited at
tha elevator dlsconnect asc 2:2{es, 7hs srocellants consisted of liguid
oxgeen ore Seel Tuoly b gwia idary flulls are 1igeid nitroyen, gesesvs
nitregen, marccus “oliuw, end combcesred gin,

T envrarels lucortas, “n xeep Y s wben claan at all “Jaos.
“he eleaniing s that vas requived wap far osevea! Lnr requirvacnie of
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the oxires cold of tie 1L uid mitroren Wth partisular sttertion to the

action of the econtrs: Lion ,oints,

Toat 11 was oM ilzed Lo leave the entire sysiom in 1ts finsl cope

ﬂsm‘lti tm.

.




In dor”orwiag test © 242 10 1t was nacegnary to pudl » vacnum of

190 wderons or all the fops erycsonic vassele. Thase vessuls, uvaed for

the rtormage 0 3lgudd 0IY7+0 ani it roren, were construeted of an innar

and outer aholl. “stween Lleosm two thelle ic em erca in whieh a YR

18 walulex e *s provide ingsiatioc for the cold 1iguid which is stored

-

in the ivnar vossal, T-era van ro robles i wainteining this vacuon

2% ~ept ridse. ‘ne notlesenle cXcdption way the Lo tank at wite 12, ;- A

The vagwim o ld not te prlled down to 150 wirmona, s 1t had beer done

on A1l CY¥her vensels, Tail “e8v0)l was shmoled ‘or lreks arrl Lo wvars
foved, Vhe anitar TP wAg virved with ¥ mitroyen {m ths hopea

that, 17 wh~re wes melfztwe in thig soace, 1L could 3 dete! cut, 3

“reutually it bacamm svident L3iat Lhure hrd been molsture in thia srralar %

paok. Thn vacuum wms flrally prlled down %o 250 lorons. This was fi. :
nally accorplished by Irying sab tho aanulisr gpmen ol 4h Aty mitrogen ‘_}
although *his was & vory slow Frorage, ,.:1'
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Y rochinrionl ayatem conalsted of 3 sunatanilal ercunt of piriag,
Larsz, and roet uerk, estumeling ha Al Mfgront Macas of aguimeri the
Tether wo W1 Yhey wouls uncllon as wzirneds  Thm VAricws cyrtemg ine
rorreTaled Ln the oornles wesrws

e  “upply and Distrivution dystem,
) Soandenenr Valer Nnnly swt .etrn
f2)  "=1led “'etarp wupnly emi olorn

{3) ot ater Sumply and {etums

. (i) Dlasel rual Swguly aad betupen
(r) lezel luhe 242 cupnly sod Maturn ¥ o o
'\:.. -
6" liesel “xiaust
Do ALr Lomacs and sAmtrdyet Gp “FrLem, ‘ ';,
€. Geworr; Smitar, VTREALY and  svumge Tacatment ‘neilitien,
b -
do Tovaral TLewlny, o
. Vantilaiiny [wsien, r *"‘...?
Fa Alr-lor U4ierine “retom, o
e w0l il toraz: and adervound Mg,
he .Am 0l ctigs Sy-ten,
Lo LODTWER ed Alp femdon,
Yo Mam  Gaure tvaten,

Y. Tha vor rols Tor all of the aysters.
A1l the viping for the above syetens wes prefedriceted and then
gllvped to cecH xita, SHLpoin of trdis wateric) o th2 right mite st
the srober i, vas na of Lhe contracior's «ejor :gwblers, Ha handled

9-1 :




it well an’ the inatallation crocaeded s~oothly,

T MGG 3

The virrest suoblem eocauniered ir the $nstalletion of the viping
wes the oow rous coanrss that wera mads in desicn. “heoe desiian chanres
rearched Lhe cumiractor zfter tuo vipinge had boen ‘ciriested snd in Yy
inatarcea, ~fler the jdre hai already becn inctalled, Yot *cation No,
71 vas irsued Lo the contractar wiem he Yad "hrdosted wIprexinately
2CY 9 all 't tiniae to be ifnatalled, Tige cavned r delny ard ia sowe
hEtances cnluaion at tho ={taey,

Thare e juaerous nALrforsices ene. wtered hwring Lawtalletion,
Gils troa ™Mo fucued 127 iy (Te:d1lline ‘rea ¥$1litary: sratohas
w'deh correeted theno interferences. s rach inlerference ves discoversd
Lo btim Deld, 44 was brmgnt to the witamtion of tha »rez oflce. The

BToblet vet 7 an reviewed, a :cl.iisn reached, "n1a LN sketen fesped,

Each aite recnived & copr ol 1 his sikcetch rod in thin way, all twalve lltu

hed the samw chent o the ayctem, Tris as:'eied 1n kesping all t-bn sitas

W el e sx riczsieally nossiole,

The nurcer and location of tenrers wsad to suwrrert Lhe viping as
shour. in the dasigsn drawines was oot wisquate teo provide st ity for
tha sipdng. ' ™er the Fiping #nd hanpers hsd heen inntalled at several
cites, A swrvy; s made to Jeter-ine shere &1iitional hanrers vers ree
Quired. rom the rowulty 12 4-p AUFVCT, A chewe ardar was ingted,
addiny ev.roxsately A0y hanrurs 2t sack of the twelve +ttaa,

“he contractor, scoordday to tho spea! lestionz, had the cptien of
prevmalle autesatin or electromic autometde scrtrols for Lthe ventilsting
end Alr conditiening aystem. iia ghooss enewtie artowtio eoutrols

G2




whier vere inctaliad v M “giers reguinter -crpany. '
_i. e lsps]l shock nunts hnd io e fe-aijusisd efter the dcsals
' had *ane cwnitutely chocked out,  [his reces-itated reehseking the
r ‘
9 desols omon 2 ain bo make onre thet Uhe cha®™ <xi variews other parts <.
i ¥are leval. The a!cek ~ounte wecs ceieirally adjuated vhon the diesel
|£. MR it ipared Cur sheckoot. "Ris adiustrent wae mrriedly dons,
: 81 that the test!ng 07 the diecsls onu) ! begine There w23 rlso dis.

covered, sp - iac - the ‘waas Lol surortad ttw Mesel rerorators, '
! Zeemizg €f Llege ‘ve yinpomv, (t was racssvery o orendjust ile ehoek
i' rounts 4 sceerd tine.,  alire tix cecond wdiurtnent, n ocodi Mestion
E vas lnuried Lo the comtract 4.4 rovided aidtiama) beews to sunpord
L the dieve) .enerators.
F o -l Lae provisioue of the coeniract, tho contracto was reguired j
N to 1neta)) oqelcomnt W ich was “wrnished U7 stiwre 45C) ami wee that -‘;‘_:g
"',' . ' 3t cperated properly, In geversl casas the 330 equirment wiich wag (_‘--_ ., -_"
i; . provided, did not o4y preparly to the parts felrleated by thae local cen- " ; \‘4{
IE;_ : tractor according %o his pling and gpecifications, 'ihe sile rubmarsible ;-n,vi

PusDn furaleded by cint'reath Pomp Comparg, (a sovermeent ferolshed
19ipmen Service Comtrnet) oausad eonsido™n la nretlea:. The seel and

Lo B B 0k

d.r e,

—-r’l—:%'—r #
R PRTALAGE " -

the viring irewlation dilearierated, becmuoe o Toreisn llontde other

Fm ‘ than watar vhicl oventunlly mads their Wy intS the sump, hese pumpe Mﬁ;i
“ were modiflad by the I “ad C contraster. 9‘:‘:‘}

Y The Launch (omtrol Canter cewege Lwmr Fusos as orfginally mnnaa'_- ;‘:‘1

feilsd 40 onorste sati- actorily owing to the lankage of pir fyvm Lh 'r:g:

eir colunu o0 the 11qui | level cortrol. The c\sﬂfﬂm\w s directad to _ _\“\:

At

>3
K54
-
. A

s~ rovide -a devendaile 10wty covtrol iu sceorlanes with the cantract
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el Mot lense Thls wer sceowtlisboed b mamlir: o1 Ltresded ;ije
conieciions «1% (o 1Tan Lape, sealins Lthe rures 31 e aluednue )
PresziTe Svitch o cunbiat olock with r senlart cflle the eloch was unlor

A wartial vaeuum, aws install!i~r new Haphra-n orezavwra pvitehas.

viE TN
——

Afer comnletin: the iustallation of gyeten at eagh gite, Lhe
comiracior roa & walldsticn teat sn Lre gystem in scrorvdeanoe with &
Toneduwre sel op Ly the lorps of “reinesra, Alr Yorce snd /i, Thege
nrSesdaresa vars raviscl several times, before &1l parlies were ceneraldy e
satiefied with them, 21) gyuisns wnick had beer rreviessly welidated
by an cu™ler 1% ran’, mrocaine had Lo ha SArtly cr latally revalidatad,

Am oach gyatam waa vy Llsted a repreeautative of the Larpg of “agineers,

the L1~ 1oroce and L./¢ vay requirea i~ vitanas the validation en? sign

that the sretes gpy ;g Aetorily nosaed the nroccdure, There was 3 total
el twanty-cno vel'dat.urs at each gltsa, {“ﬁ

faricy the valtdatien precedures agwe rystems were Sund tc be Joe .

flelotd in uny raspect nr another. ‘ome of th2 Seficiencics wers in de= = - o
vrign shile athers wore in construction or ongration. im the itnstance Sy

-
of tha gilec srdmarsiile <uups and U Sovnse Duwos, 1t vas discovered oy

that e ocul met ‘iz laen tampared vith rlor to firal validation, amd

tharelore wuld not o) rate ap derined,

. R

“he desion inolacaney af the ulast closure wyatems (16" anpt L2*) wme -

discovared 1hion an ctlinps Lo valilate than wes mnde, T™he 14" blast 5 ‘
closures dild not reat thy tpecification requireaents zs to the air loake : ‘
A0 rate xt -20° T, fepersture and required a fretory tost at “eney h s

Fraty Cormanyts Hlems. “oey also Miled tr4i3 lawt. Tha L2" blnat 1 ‘




tintsures would ot withatan: <t clesing shock cronbed when they had Lo

clane,

the o -nle wag vaually Lhe Cirat tripe thet fedled. * e-draigm :

cf the '7% Llist alomure wa3 vecesrer «nd reversl other charess ‘ui to

o€ rady lna 27 A vee iy onf

‘haoval ldation taste,
Toe ray Jeloctico syriter wwdorad as daxl; wd but dld not eome
ole'aiy setfs™y Uin mowsy oF Ui sinp droaey UL 9, Mr Peree). A

eiAance orier way initiated vhict vwoviied for She witiond]l require-

mante 2" ‘he Jlr Curce. Thla fliames order delayed the validaticn of

the cvsieo~ "x pavers! raetia,

Ou ol tre ayuiens preqirived scow oJlustoient - Tere thay Nmetioned

pronerly,
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intarerrip: with other apparatns “*at vag jiven the snte eluvrticns
and Alnens lony on the desuings,

de lrvel e, Lo~ (1 lsvel | the door on Lhe Lsghting paml
Pad boohe allvinat ! lgeaune 1% eoull vl Lo opened comn ‘Mo ohiller

ot wes dnataliled,

.. l.evei %, 7 - Liches canflicted with equitment ot ievel §.
Yo lsvel Ko, 6 = T4ahts slso conllicted witk sqr;;im on
Level C. ‘orurit has tc %o reerouted -n Lev 78l 6 to Dypars the ! hoax
of the “oist, an' 15 gllow Lhe Joors ‘o Lhe wie:lin epnlogure to onem,

Se cevel Xo. 7 - lerdult sizes hald ts \e aitered “or a JuRCe
tiom box om & “L° pkdd at Lovel 7. Telephome riser he’ te 'm relocatnd : i
around U0 ainding Lclw Lavel 7,

he level Yo, £ - jpstallirry ewvriosien preo” fittiry in thedy
proper olase on lavel 9 was a oroules, Tt RS pol very clemr whigh

arear very 1ngluded,

i. Tha U x| wire wey Ireo t'w lphting canel on “ol. X oo e

re-locsted to allos fo: iomtallation of 1 eig o equiment., o {
Je Tmorgenc lights throughout Lthe atlo ad to b shified Lo S !

otedn the zaximss 1ig'% from tham. "',1
£t the otart of L3 elerkrieal, mechrrioal, Pl iegstallaticn, ote. !

te erail «hieh was Plist to 1netall thety Pipes or comurite did mot , j
ren into tie problom of interlerences. As the Job progroessd ewery iy _]

sraft reslizing the vituation, worked vAth eseh other so that all the -*‘-:_‘]

squipment would by ireialled at the risht locstlon. “inge the wesdaais, | 1
WS

cal pining was already rralabricated, 1t hecams an;arent thgt 4t - . ’J
10-2 by
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ecgier In mosl lastancea % relingite or maarrk Ahe eliotidies) tnniale
1rtion.

Mrerection Tk by weatorr) af the elactical cq.ivmmnt as it
@rrivet pt She -ile mnd Lnll S enuid e Slaped n%o ‘e 2ilo war a
rrorlem,  vov atler Inetelllic thu elrclrinal equiinent into the silo
protectlor fric Lo wratker vas necessarr,

Aftar (e cosaleres wore Lot et rvar Lo the Slr Porce the corlrace
tor Mosovarns. that the bus tars 1= all Lares o~ Srel conter: did not
ol Lhe moucificntranan,  Trase Lun Vars were earred at alont. The ryg-
ir: Lhen reacirad thatl the pawar de cet of T, mn! t is ecould be Last
handle! at nit.

“he nlast deleoti.n eomduls mervers At srace sltni.'in-. were [enwre
ally zot Limtallel., “hen dnitsllad in newersus instances they were met
At the cormees location. It ucse prcazsary for the contracicr 10 ume
® vine lstector (ar siuilay duvice! to locate ihe endz of thase (blast
detaction) n~rinites Aiheul the snds of the conduit, the I ami C ¢cone
tract cowd ~ot conmmel up L blast dstecticn ryuiem,

ircunding became idte = nroblam, becanie of x & flerence of -y § 2
ton an axrctly shat hsd Yo be sroucved. 411 the ring beams arxd re-stoel
sare groumied oy L/0 conner vire Lo couper rods whdeh sere driven imto
the warith at scveral diffecent elevations, rouni'ne plates vere ime
bedied 1o Lhe concrete ofile walls and wern also conmneated to the L/C
gopper vire. Tvary ;lece of squl;mont waa rrcunded Lo the erib Ml
ax! in turm the ~rl% war  ground to the afere=rntiomed groanding plates
in tie ocnerele wali. Donding straps wers olacwa across MNanpes snd

10-3
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valvas throughout the silo and LEC. 211 flexidle joints on duets snd
carle tLrays <cere also bonded.

“ever2l ralaye hsd to be chanped tocaume Lhev wosld net Mnetion
proverly (J.e. - the iCP relay), The exolter relay eir zap sracing
was not corract in the equi—went that was shinped to the sites from
Generel Tlectrieal, Tilag alr 720 spacing Fad to m correcied belors
the diesel renerator tosty could be Fin. The iacor-ect apacing in the
exclter relsy was discovares at the reetory frem a ~sley that wag
shivped beek for a chectomt, Yoo smnaeing far the reseining relayw was
correctod rt the aites.

Anather orobler jovelving the perorators was the coerrect ratiny
required for the diwsel gepsratar excitor. ihe Adr Taree wanted I ¥
horseocwer excitor ins: aﬁ of the 7} harsepower exciter furnisted and
would not wigm off the test orooedures. This preblem was a matler of
intorcratetion ¢ the 1tiorsl Zlectrisel Mamifseturer's Ansociation
Stendards. The ‘iswel renerstors wers finally accerted ag furmdshed
(7% wv),

"lorescect 1ictis could not he fornished aocordine to specifiga-
tions becnwse there aron't snw lirhts manufactiured that would meet tha
spec! Mections,

The dcora om the ' wok ef the L8O Oditchgesar had to be altered in
order to open Lhew. Tlsre existed & conliet batween the 4docrs and meme
bers of tha crib steel.

Alr Forco dewmands coneerning the Twargency liprts ant the batteriss

required considerable corresncivience vith the contracter end delayed val-
idaticn for quite n lar, time,

10-L '
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“hew 2kl the elec el a4l el nment wan inglaliled ond comletely

snekad up, validatier
done in a wanner simi

eal ogui;vwn! .

10-5
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Ale L WD Babryproe

LT - (Cermtrret M, WXkt

uperstdc - wegan T fael]l 12 ‘e

The sev.ence af

site, comnmtyuct iy, L

Alrits of tha horrow
excuvul r- "ap v,

tiem o Lios ot4jede

et ovan lires were 10
"I aleoctrical sup-ly
storage tar'- “ouriati

R frenletes p84ipn,

sal 'unlallet i wpa

tlan, “<niting Llien
The owrms ang n
the syuter var Lesbed
27 Titumineus nnd » S
8ealer wra e el
“hie comiract wit
§ aeplimental Arroee

heod erenes, Tols cras

WESSILY 1 e s

——— e g a

areatlach beran

N Sort nlage r

Magtritiop waz A2 wliloups wmrine ot of the

acconn rood, amd lorntine sno esteblinhing thy
Lty Tids we faTYosed by st™icring o ihe site,
ATy sm o cLorare fark Toorviatione, ord ernavae

313 Y twring the axcovesfarn "o ke pevior flise

o v of lesatering DR, T Bewer, vater

Fadle ' by bhins Caokad upler- the aalgt!ar waud,
Ly 7o * toaa insteallwd soxd vhe ouiddls and

Vol . Ttrucdura) ctesd erection, rociing,
Mlews . Yhs irtarior Bochericel ani glget-

LAr cmed Rlorr WELh Lip gt a’ Lb# canztrtce

o ) e

Twle lanks and piping vers lnen installe: ot
v iedl ™he access roal had a portion madg
blod e ~f concrete, : 7)1 8Ok table lodwd
* e ele neriion.,

it Nllcutiziy was s~or leind ou frhelinle.
Uowis anmad for tha inelzllinticn 3% an overe

we ro in=t.elliad on sohmdule, !

TINT0 - (Camtraet bo. LY71)

—

P '.F.t.ﬂ m 19!390
QUire! reraving the sxizt! .o rertitions, the
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elac’~lcal ard vechuien) feeilltlos wrn Lhe e~ncre‘e floors. | "Ler
tide cemolltion wmue amcowmlished, drairage aztarial snd the wder-
trours ubiliting wore placed snd ithe new cuncrebe “losr wen onred,
fonotruction 27 Lhe electrical suisly live and trars ‘oswar station
began en 22 June 1961,

ha erectdon of the new partitions, the fmytallation oo ¢loctrical
saciUties an: bthe fna'allriiom of tha weohanical fire detection Imbﬂ:
wks naxt. The dradna o rrtorial, “ierrround il litles scuipment pads
ant cercnt Mvore wers than vlaced 4n tha aiszile zvee. ‘orvdne and
Dlacine of sencrete for wbllidy trenchea followal, The arectivs of tm
atructienl stecl “ry tha cverhaad crong and the installation of the
erane, W inatsllation of Yle hatterr statisn ant Lhe irgtallztisg of
the mechanice]l and electricel e uimmynt wmvre 2t eguency, er the
miszile rrea. ‘hu mechanics) and eleetricgl iantallatlens in 2w equip-
mMunl roor dere m2ide ehimilencorsly wdth the clher construction,

e renoval vork Yenan m the ter'menl Ty Endliine on 12 July
1961, THs wrns followsd Iy the erection of the partisicms for the of=-
ftoes nd Lthe {rwtallatlen of She mectanteal ard eleotrical [seilities,
ite paimting ant ".pdeh work wac inter: veted into thy copelruction
fTeeress.  Tho Yire moteetion for ¢he Leomreal sTrply building s
via an overhond aricrlor syvsteme  vaid building wae complsted an
achadvle,

™he instslletior 47 the ularrrosnd comruni cations inet frow the
Tiscile laaembly M 1diny ta hh.l Sane “omucvicstlons elldirg wne sc-
complizhed ~uring ‘he bullding eomstructiom aee. .ems re-routiag

112
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¢l Tines way ry _iwp) At u

"he Jnatald-rig Li

ESdive wms qeoonclints o ooy N

neliun lire ues nstalinq b
=t

Torstrwetion en ¢ oo 24
Mi",crt.im:g. elwad o wrt

exporianced wilh the « oy

“uldangn Lsien ) encllor gyo:

LTS were llicorwre: 1n t
strutlor. he cantes Lor |

DORYTESINET Oy v 1w,

Cperstions bepan 2 N

The sequencs of « natr-
isting rartitions, i tne o4
rea,

b9 Uz work proc sszed
he eV wurk cumefate. rainl:
elecirical Axtures, ¢ ~nges
PRICLAng. gversl v inag:
“rom the Tdeling Cconcy , LA,
of 15 uslldiecs wie 1 g ]!

it of the ori iy | viedl

tvo others adde, Tul o ar e

ey

Rured ous “-ion eipr e naiticn

Dex x0~tom alr conlity: g ur

o 18P Tarences,
Lant Tarm snd thw Reliew line o the reti}
Tovie 1axt staze o7 errn~tructlon. The

Wi fackad wntar Lhe va1ating 17" pavew

‘1o Aszamdly ~uildiny uea corplates with
cie) Rowever, consldoyesle 2ifMculty wae
L of the riswile mcd gnd 1., (Ipertial
VM4, Are are Mo presgars ST¥Elomg and
eniiT, *he apsci “eationg rad Lhe CON
f corresl Lhe comernecien §rrors.

- {Poutract \o, @31 )

-

"0,
Lon was mg fallovs: Yocoval 47 the exe

sting eluetrionl wpa mcharder) faotll-

he constractien of the poc work ‘ellowed,
o* ame partitions, scme electrieal wiring,
N axistizg mecharical ieatalletions end
‘re eciplated ot & time, and upen requast
“hey were turped ever to them, A total
ted,

Lugs was celete2 fron thae contravt, and
13, one of tho added (twr} bldl.’!lngy ro-
Aog ueit (rovermsegt frriabed) and one
t, Tomstrwclior wiih 1o feations wes
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eoxletod oo wcledulae,

Braad v ALY OTILITY - (Comtraat oo Li2Th

TMernutiape o 2 Mepat I,

The pwws iow 6F construstiion vig oy ‘?:«ll'w-‘z: aralitinn of tho
frliting oonand e MATs e Tor nee autitise to M . I duilin, exes-
vatdon for uitiarcy e ow ond placine of ceomrrete for ‘ortings,
Trsine and plaet v 0% oo creb: fer credk DRy Drection of Lhe svries
YTl osioel, Curing v Dlachne of egnmrets r Lthe blest wall) fol.
logs * e tro dveiallation nf thy oy and el .

TIifiestieh 07 the casting Y7 Il Lilie wnr meeompiicoed
slmaitenacasiy Wity naw comtrialion, Thio coms:stad $n nart of ine
siailioy & nuw Moiler 1- the equlreent reom and ol fylng she 23 pte
irg healing anc alr earditioriug s¥olem uné extending tivee ¥y g e-
bozn 1nvo e 1w sortton., e tialing wlectical systes wos modi-
fle1 am! cxtended into the nuw additian also. ‘g overiwsd cra-g way
aleu lnetriled, It wam fonnd, after inatallation, thot the crane, and
tre esiline Y4, (ing Suz§ Tt conflicted, A nhamge orviar, med! {ring
the structaral clocl aracioy amd thg 1Lchtin, ALpsuThE cosructed thie
confliet,

M oodi Menticrssl Ue Dane Spaves Tuilding and Storege Ioloe
were accomplishes o iseiltan cusly with the warh on the * 4 {1 Sildior,
The ceslvne! overicad docr for ‘ha storare 15100 could nat he wsed
boc:ztsa of 1md-r.qun- werllamd clexrance. ¢ medi Nostlen waa {3sued
for tha installutiom of o stael, exterior rolleus tyre door. “on-
structim wilh wodl rlicatic ) wae camcleted va soretuly,

4 sxpplemeatal coreac it wns isemed for the imte’lstien of am
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After the *<esilc gwamdbly ilding was coistrwted, seversl wodi.
Meatisns were dsare: reocensary,

The oparstions toene nodld eations began 3 inri) 1561,

The ascusnce of frasiriction Tor these moil Meutions was na fol-
0va: Temaved agint s - rtitiong, anl ame <lectrical snd o co.anieal
vark; inscallatior o tonprerary partition: for =ust mrataction; enttiny
out the existing ~on-rete loor ‘or tre Installsiion of n pew cleaning
M, {roor 100 rwroval of = fonurail so! hoiet {frer roon 109)3 beack-
12 the (0l1] Mt a1 pleee a conereta wlas Ik rooy 102, WMle exce.
vatirg for the paw creaning 1t (in rooa 1045, tha sonractor snootote
ored corrtiits not ak am on the dravines, A mu.ﬂmtim Vox igrned to
Te~routs tlese cord: 8. The contrrotar then ylnead the concrete for
tle (rew) clwaning p't ap! Inetallel the new partitions,

rnoadr loek {11)) Bad te e ited bacmuse of 8 conflict vith ex-

isting olectrical parsls, 1he Aschamical and electrics! vorl VAl as- saiies

complished while tw rost of tre work was bedng dome,

Ry -

7oe Lo the £ort seriod alloved ‘or tbe eompletion of tide sontrwct,
meh expediting was voqaired on evyeral, tritieal items. Tha alsctric
oven (an archltect e “1en from Ar “orce eriteria) had ne rrototype re-
Gudrements, and »o v lory teat requiresents. liooh eretiting was done
on the oven uo that 5L conld be imctalled in tismm to mest comtract o=
Plstion date. ‘“hen the ovon was in_str\llod, anel the opsratissal tewte.
Tun, the oven weuld 1t Nuction e required. A mediffeation wes 1“:!,

1.5 s 'I;"I &




roatirmng e ovan Lo the manzfreturar “or Te=drslen yori,

6 oonslderacle 2lgy 4n ~ptiin~ tre owen re~iratonel, iha cinn aas

resto l{vered (L "he
were atill requl i

the requiromeits of

ot} wittl 2 “ctover 1°6), Ciditfenal ez

v osoeciM™Mestions,

1A8re wae

ot

‘L Tha dab, iv omier for tha oven te comnly with

The den. ersliz r uire caused zorm aley because of rammfrcturer

fanr{catic: mivors.

e cokract wiLh vl fisaklore wae (Mrally) completed on

acoedule,

WATIN G TRy ay

-

o - (Centract o, 13%):

“Mle the atore
base “lehiliiag Aty
of f base suport [ne

T™e wella nad p

Inges Cly idateice

amtionad suppart. Zacilities wwmiw a1l ]-’.-cam o9

reY Lase) the oster supply cyctee was #5lely an

ity.

vivtaly Wwen cstablisred by eomiract under the

ATice st all giten, excopt st :iite F3 and FU1

vhere 'ls wier supsr wan sttained (rom the city of fyrsum, Lansas fer

Sine 43, ard frowx th
lperatiors tagn

v2 om 20 June 1950,

1580; at jite ## on

39 oe 23 hupuct, 1960

¢ity of Abilane, Kansam 1or ite ¢11.

at Sites 3, £, ana 56 ca ) June 15001 at Eive

L 51ika fS on § Ja)y 503 at Site #1 an 20 July

At Slte 217 oa 7 Jeteber 15603 at 51te £11 on

1 Noverber 1960 wni 1t %1te 410 on 7 Nowedior 1960,

2 July 196G; et Cite ‘7 en L Rusuat 1960; at Site

Sits 72 require’ tha comotrnetion of & purp station (n the eﬂy of
dte with wmtor. The wall house ant vater -o"umr
el i site. The sup:ly line ren frem e cAty

Oypour: to ewpply ths
tudlding were locato!

(Cyrsa’ to the olte.
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Ate 21 #imndt yeguime a Fus staidon (dn e city of Abilare),
T swoly lioe wes cornectad Lo the axinting clity main,

e will lovoes at iteg sk, 5 and 06 were Jocuted off the nite,
’m, tha «vaperstion nord AL 4te 9k (313r) wnu lecave? adiacent te
the (off sitr) “421 ‘cove. Tee Pencos ware eovztructed svound these
9ff site fectl: i-~a,

inetallatdor o5 they wochontsal Kitl rlectriesl eroinment ttarted
vhan the loellaing: wers connlated,

T conelrmetice o YYRPAPRLION TAads Las caciied on si=ullane

soualy  vitl other constricsion and 211 werv locrted wn the site with

Lt'e excedtiaon o ite 2h. it vater storsee taoka (), aach) wnre instzll

e Ly he couplex econbrast ur,

‘e tesiiv of e oy tbam ruvemled Lint thy wunter meuply at sev-
“rgl OF tiv- cltey wye harvly gulaotent, g ordv at tite F12, vas &
rew fqa, ) oel “erdres,  AfYer revers! w21iinga, a 70d supply of .
VALY YR Toerv] @b this slta,  mew mnhole (i tNa wgll was cone
strucied 4. tre p “wun Yhe old octsting 74, 1) wall wag remcrud and
fatlelled in the mew (', 1) wall, “he new weil Wos Lheh eannected to

M et ny wel) Cous,

LUATWRS R Were UpOTLLPecie ! 1o all the alf ite wvalls; the wevding

ang gondine “han mrocaeted,

There ¥as ¢onliet vetigen the comtract srecifentions and desipn

On 20 of tho siselrical syoteme wiin relocence Lo apueial relyvs,

These eonlicls wearo eorrectn,

-

et ennstrueilon with ai) woll “icationg was cimplatsd on weh v

11-7
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EAST 111

COBTRACL ADMINLYTRATICB

12 A SRIEY ROTTST OF TACH CORGTRUCTLIUN CUNTRALT

L brief histery of ¢ L cumstruction c.ucract with original
ant final ccotract cast e clopive of umsettled claims, ths tctal mume
ber ur muiificationt an. ¢ Admé rxceeding 3100, 000 asch Ligather with
thelr deacription ani cur  atg ccncerving their .etclement. The

{oformation provisen conce: 4n; the mocificativns 1s current as of

1 Decemner 197n)

S

D S

X




Data of Contract:

contractor:

Construction:

Beotica to Procesd:

Original Comtxae: /.

Moadi ficatione:

WE~107 A~l QPERATIONAL BASR

NisSILE LADGCH COMPLIXXS

SCHILLIBG AIR PORCR DARE
Db=23~028~ £RG~4 281
7 March 1960
Utale-Haahat t st Sundt ,
Joiat Venturars
100 Bwah Strasec
San Framcisce 4, Csliforaie
¥5~107 A=~1 Oporatienal Bawe
Hiseile Lmwech Complaxzes
neay Schilling Air Ferce Rase
S2linn, Xsnowns
7 nareh 1960

6,174,000 Lor three sites (Swe
ZA3 ia)
$23,383,000 for twalve sitas
To date, of 267 wodificat isns

isge 33 nedifies~
tions smd
3 remsin spen. (Ses

TAB 11)
12-a-1




vomtract Fusber Die23~52C-M=4281, Drief Nistery, Cout inued
Of cheon 33 modifications, the
following ressited in hm'o-u

in ths csntract awoust over

$100,0003 ‘.
aed -f,l'...
B2 oo, E
2§ 132,735.00 (Sea TAB 1B)
s 1,000,473.00 (Ses TAB i)
36 143,214,080 (Sse TAB 1b) X
52 107,255,090 (fae YA 1c) ’
S5 131,60.00 (Swn TAD 1)  ~
&3 238,779.00 (See TAB )c)
3 1,733,533.00 (Gea A 1) -
15 17,508,344.00 (ses 7A2 W v “
139 500 ,600.00 (Sae TAS m 3
Clatme: To date, of 91 clatms by the A .
Costreeter, cp
L1 bave boem allowed o
75 bave besm withdres ;
by tha Qntrm.
based en megeeise
tions of Nedificer :
tiom Bo. 125 and e
J remain open. ' ' 3‘:
12-A-2 fesis s
s
T R




[

Cortxact “unber DA=23~03¢- 1:19G-4281, Brief iiistoxy, Comt{mued

Fiual Cwmtrect \roumt, er

clusive of wosetbled cla!

Cf these 11 claims wiich ware
allowed, four cesuliod in
wodifications over $100,009.00,
(%Ra TAB 1x)

$43,675,965.00 (Sma TAR la)

12~4-3

-
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TAB la

ATLAS "1 SCEILLING

Countrant L.o0,:

Contractor:

Modificatiom No.1

1.

3.

b,
5.
&.

T.

Deseriptiont

bowrce:’

Recalved by

Cemtracting Off 1

Presentad te Cov act-w)

Bogotiations Cox leted:

Notite to Proce

Cost Estiaate:

n, Covernaent ¢ [(ust~ at start
of megotiati:

b, Coattactor's leis+l proposal:

Kogotiated Amow:

W-Ad

DA-23-D28-ZRC-4281

Utab -Manhattan-~-Sundt.,

Jeint Vemturers

15 = Supplemencal \greesmst
Frovide for the comtrmtion of
thres additional launch sttes.
Alr Yorce Cemstructiem Direative

4 Hxy 1900
13 Ray 1240
3 My 1960
28 May 1980

$3,718,000.00
46,973,954.00
$6,174,000.00




vy

ek

Contraek:
Modificatiom Ne, :
Date of Modlficatien:

Descript Lom:

dnomt of Hodifleation:

------ - AmSa. - Bcecv—n

Contraer:
Nediffcation ¥o.:
bate of Modificutiom:
Pescript ioa;

Mmeunt of Hedifieatiet

WEREtme - s eresme ca=- -

Comtreee:
Modificatisa Mo, :

Dates of MNedificsacion:
Description:

Amcromt of Bodiflcat Lan)

Rota: ror compists !'pt of tasigned Couttacts, see Pogn

TAB 1b

.- ——

a5

DA=23-028-EN0 -4 251

24 « Changs Orday

22 Jwoe 1960

~soigusemt of Ceatraet No. PA-23-
028-8:0-4323, for furuishisg
Rlast Closures

$13§,735.00

- . . B e T K IR R —

DA=23-028-ER0 -4 281

3 - Chacg: Order :
22 July 160 *'

Sasigaent of Coatract ¥o. DA-Z3- 5
O0Z5M4253, for fwruishing
Dissel Gemexators .
¢1,080,473.00 ki

A"

DA-23-032-ER0-4X31 . : I
% - Guange Order “Lj
22 July 19¢0 | '.:‘,
Atipmenc of Cemtract Fo. Bacgds - Ty
023-XNG-4246, for furwishing ,1.; j
Switchgaar smd Pacels i

e

$143,214.00

2 rag o

L e 55
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T28 lc
Contract
Moditication No,;
Date of »wdificatioa;

Beseription:

Awomat of MoAifieat! a:

Modification YNo,:
Dute of Modification
Pegeription:

fmount of Modifieati ¥

s — - - ———

M-MR%}H

52 - Cheage Order

2 Septawber 1960 |
Avsigrment of Contrmet Ro. Ba-41-
éA3-Ex0-5711, for furnlshing Peckage
Water Chillar Units gad hnq T
$107,255.60

DA~23-028-Rm0-4 28]

35 - Changs Ovder

2 Saptesher 1%50

Assigoment of Comtract Ne. R4l
$A3-Lm-5746, for foraisbing Alr
¥Yasker Dust Collestor Wnits,
$131,624,00

Coutrsct: D4.-23-028-R¥-4281 :
Nodification Xeo.: 63 -« Chenge Order
Pata of Modificatiom: $ Septesher 1950 . :
Deseviption; Aasigament of Comtract Ne, DA-T3- ?
‘ 028-DC-4340, for fuemisking Overs |
Amovat of ModilLemtie ! $213,779.00 _
12-A-6 wlidihi



o ™ 1

ATLAS " SCHLILIS

Comtyget : BA=23-028-220 4281

Modificaviom Mo.: €3 - Change Ovder

Bate of Modif{cotiom? 3 Septuuber 1966 Lot :

Pagcriptions Ansignment of Comtract Bo. DA-4l- J '.~:
443-300-574%0 Rid Item Fo. 3, "In=
stall and test prefabs amd imter- o
cenecting piping” -

Final smount of wedificat!oms $1,733,533.48

Thz PLS Contractor, Fuul dardesun, svdmitted a clajm ts the Coversment o

baved om tha fact thei the silos at Schilling were not in the stats of »‘ﬁsé

readinasy indicated by hiso contrmet at the time the werk undar Cantraet ,1‘

Ro, B5G~-3750 wae Lo begin. This claim wse allowed wader Corpe of _ ’

Lagivesr's Board ef Comtract Appeals Dacision Ve, 1944,
The Comtxastor's Iriginal Claim: 61,370,961.60

Govexament's Original Zetisste: $ 473,054.00
amomt Allowed: § 469,027.00

This amount Ly Lrclmdad in the final ameunt of modificstion
sham abowe. |

12-4-7
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TAB le |
Cantxsct Lwmber: D T3R8 ENG~4 281 ' =
Nedificat Lon Mmber: 125 '
Wt of Modiflcat L 31 May 1941
nescription | Hod{fisation 3u. 125 grouped the e
folloviag wedifiast loms into ene e
wdifiontioa teo fasilitese
Dagat iat Loms:
22 35 | S - 14k L~19 Ri~311 |
25 P4 Sk~ 2 RI-147 ~192 ~222
27 93 Pl 2 AL-133 21-193 Ri~2Y7
s 9% Rp- 3 -154 F1-196 | x-228 el
" 97 T a-15? RI-193 -39
o2 % T K1~ 135 K196 n-n1 :
a3 ¥ fii- 7 Xi-160 RI-197 =232 -
b 100 24~ RI-161 RI~198 x1-238 _
67 101 pie 0 Al~162 nI-109 TIaD6 ,
48 102 pi- 07 RI-163 X=201 -7 1
o 103 B9 WI-169 R1-202 -8
% 109 ki 18 KE-172 15~203 -39 :
& 10 B 18 w175 - 20 X5~ 240
60 111 B~ 0 1-177 x1-307 =241 "*"lr";
n 113 Kie 4 RI-180 #2=210 -2 52
72 114 8- 7 XI-182 -T2 247 - -y
79 13 X 9 RI-183 x-213 - ‘-“
81 18 B - 187 X-234 meMy
12-A-3 .T‘ Ae - g0 :



TAR le
8z 120 HI=136 Kx-183 RX~-219 a-231
83 122 RL+143 - 149 R1~229 =25
These 110 chiunge ovdar peciicies wetra initisted snd fasusd to the Coww
tyscter aeparatoly tivoughk: . the zcntzact performamce pexisd.

The remberc, camplaxt!  od the affest of chaage upeu change, amd
chenges uvpen vachanged wor! ode fair eand reasensbls estimating ead
negotisting for asch of th- change erdsrs impractical.

Modification No. 125 = » estimatod sud megotisted on & subcea~
traator work fasture bmahs.

As gach sebcamtincter © werk feature was euccessfully magoti~
sted, 2 supplemant to Nedi mm&.mmhnﬂ-bﬁhm:—-u
the comtract emowmt. '

Townly-twes swpplomest ware issoed,

Tha foellowing modific (one inclwded in Nedificstiem Ms. 1235 puwe~

vided interim paymeats pri x to floal settlenmat:

pediflemi % domng
n $  16,371.00,
Vi3 471,720.80
H 7,990.00
31 9,5%.00
% 4,029.00
A3 €1,346.20
4y 16,990.00
40 1,300,000.00
A9 rn;rsn.eo

12«A~9 Tab be
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tgdiflcat ton He.

57
71

=4

R

75

24

E 2 g %

102
103
199
110
111
1)

113
118
12X
122

TAB 1o

12-4-10

o0,
$  300,000.00

4,785.00
1,413,000.00
50,440.00
4,633,00
1,300,000.00
9,342,00
22,300,00
9,786.00
3,09.00
6,782.60
38,368.00
40,670.09
1,684,00
21,770.00
12,2%0.00
2,657.00
,760.00
33,745.09
17,476.09
26,349.00
40,800.00
$,960..00
3,473.00




TAR @
Hodifizatim Na. LmoNmt
123 ot Th) u‘m
ete’ Inl . lm tayments: $10,180,136.00
¥odificatiem ¥ . L2 was negotisted for $17,304,817.00. of this

imemat , 310,180,296

Aan lamey

& W > v M e

* =™

T b previcwsly bega paid ae interim paynemse.

i et o€ Insxancs
$ Baren
49,4% .69 (See ZAR lal)
1,392.3 (See TA2 1a3)

13,452.29 Credit (Sec TAS 1e3)
82¢,988.6) Credir (Ses TAB Lok)

§3,50¢.9 (3ee YA 1e9)
435,243.9 (Bas TAS 108)
265,214.89 (Bae TAD 147)
631,315.64 (800 TAD 1a3)

Bome

135, 993.62 (Ses TAB 1ef)
431.96 Credit (See TAB lel®)

184,933, 8 (See TA2 LeF)

9.401. 0 (20 TAB 1a9)
20,465.% (Ses TAB tel))
171.82 (%ee AR lal2)
6a2.41 (See TAB 1aI¥)

93,223.94 (3ee TAD 1o9) -
107,192.71 (Boe TAB 1a14)

12-A-11 e b o .
o Lt WA




TAE l2
2applgeent Eo.

snmwt of Inzreass
20 §2,697,125.42 {Sea TAD lel9)
i 40,202.93 (Ses TR 1alf)
23 2,5%,190.63 (3ee TAB 2037)
$7,824,381.34

o

12.7-12 b la



Tr3 lel

TLAG ™27 SCAILLIES

Contract MNo.:

Comtzactor:

Modification ke,

l. Descyripzion:

v Negotlations Cur - letad:
J. Comt Zelimares:
A, Gevarnaant et’ imate at start
of nogothazis et
b. Costracter's initisl proposal:
4. Magetiated Amour’
3. Remarke;

12-4-13

DA-23-028~LRG-4 231
Vian-anbatten-pundt,

Joint Vemturers

Supplemmnt 7 o Modifiostion 129
Thiz sugplamant provides sn
adjustment in the centract
anount for s3ll chamges in Ned-
Lfication 123 pectaining to the
furnishing of all reinfeseing
starl for the twelve Hisstle
lammch Sites.

3 June 1961

9303,515,00

$104 ,448,00

8 90,376.00

The swcunt of Swpplement 2 of
$63,494.00 15 the pegotinted
Gmcnt (790,376.00) less {ntarts

payamits uuh. ”.m.ﬁ. !
e At P
) S a0

Tab Mot

, e AEg g s e
. . es N b T e ek B h R
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Comtract Xo.s

Contractor:

Modlfication Ko,:
1. Descripticmi

2. Regotiations Comp
3. Cost Astimates:

2. Coverncmut est

of negotiatios

b, Comtractor's 1

6. Begotiated Ammwat

5. Bemarks:

TAE le2

ATTAL TP" SCHILLING

DA-13-0278-ERG-4281

Utak-tmbettan-Sundt ,

Jsint Vemturers _ e
Zupplement 3 to Medificatiom 12% '

Tois supplememt provides for eaa .-

adjustment {n the ecetzest 18
ancunt for a1l shangse in Mod-
ifteation 125 partatuing to the
furnisking and installatien of
all sptex proofing mechress.
17 Tume 1961 i
at start , s
$7,108.00 ‘r
. propesalt $9,155.00 ﬁ;
3,741,080 - :
The gmomat of Supplemmmt No. 3 - :-
of #1,332.00 io the negetisted G
amxmn of $2,761 lese peiec ™ '
interis payasats ($1,289). - h
) 5
oy
12-A-14 R ik
L



T:H led
ATLAS "F' SCHILLING
Conixuet i-c.: DA-23-Q28-K4C-4P81]
Costractor: Utab-Hanbattan-Sundr
Joiat Vanturers
todification No.: Pupplemant 4 to Nodifieatien 125

1. Description: Ihis supplement provides sn ad-
' festment in the contract sweumt
for all elmnges im Medificztiom
129 portaiming to fumishing
asl ixstalling the barbed wire
feoco and tha chein lisk fence

and gatew,
2. regotiations cem igte’; 1A July 1961
2. Cost Eatimelag:

8. Govermwot es' 'wat® st start S
of wagotistie -: 82¢ 445,00 ,,.
b. Contranatos's / \itis] propoeal; $25,232.00 i::f
4, Nagotiated rapvamt ¢ $20,7273.00 | 1”
5. Recwrks: The sucost of Supplement Fv. &, . .. -

911,432 eredic is the megoticted : ,
saunt (§29,629.00) Jees prier ‘;_", i

lsteets peyments, 332.877.90.

. el
Cs‘ ni.
v
;.‘_:.‘.'
Ll-a-13 ." vl m SRR
i LRGeS S




TAB lab

ATLAS "P“ SCRILLIMG

Lootxact Mo.:

Comtractor:

Hodification Ho,:

1. Description:

2. Magotiations cerpluted:
3. Cost astimuces:
4. Covernment esi imete at starr
of negobistio a:
b, Comtractor'e fnitial proposal i
4. Hegotisted ‘mouns:

s. Remarks:

12-4-16

Bh~23028-%3-4281
Utah~Meshattan-Suads,

Joist Venturere

Bugplement 5 to Modificacion 123
Tais swpplemsut provides mm od-
Justmant {n the contract amowet
for 31l chamges in Modificatiom
Ko, 125 pertaiming to tha fer-
Rishing swd instellatien of the
8ilo Structwral Stesl for Miseile
Lok Complex Mee. 3, § and 9.
19 June 1961

$977,409.00
$962,50).%0

§$952,5¢3.00

The amcuat of the Supplement Né. 3
f $224,599 credit in the megottated
anaak ($952,583) lesmprior tnterts
Paymeats mde, of 91,142,572, lese
& $35,000 adjatuent tn wait price
Itam e, 19,

"l
¢ ' . -..' 7
————— etk i b e VA LA




Contract Bo,:

Contractox

Hodificacion o, :

1. Descripiion:

2. hegotiatiopa cow
3, Cost astisatza:
B. Goverumant e

of nagotlsatis

b, Contractos's
4. Fegotinted swoun

5.Remarks:

TAB 1le3

~TLAB “¥" SCHILLI)G

rhod s

maks Ak sStart

itial proposal.

1.2'.."." 17

DA=23 -0 28~-ENZ~6281
(Fegh-anheattgu~fmnde ,

Joint Venturers

Sepplemant 4 to Modification 123
This supplemant provides en ed-
Justment in the comtract cmonmt
for all changes in (uraisking
and lmstallisg vha facility
alevators.

12 Jenwe 1921

2G0,16¢.00

$90,163.00

$69,557.60

Supplement Yo. § {a fexr the
saount of settlemsnt %59,587.00,



TAB lsé

AT T SCHILLING

Cimtrest Reo.:

Centraecor:

Modiffcation:
L. Desoxiption:

2. Xagotiations Comy oted:
3. Cost Estimaten:
a2, WWvernesnt o8t laate at stect
of negotiation::
b. Contractor's fitia) proposals
4. Bagotiated amment
5. Ramarks s

12-a~ w?, , -

DA=23-02U~TKG -4281
titah-Mgnhattan-fundt,
Joiat Venturers

Spplament 7 te lodificscion 175

This supplemmat provides am s~
Justusat in the comtrsct amsunt

for ell changae iz Medificatics

mmmqumm

and {nstgllation of the Sile
Btructusal Stesl for Nissile
Lewnch Couplow Yos. 1, 2, &, 3,
€, 7, 10, 11 and 12, snd all

uiscellscedue for all twelve sites.

10 Juns 1941

$2,179,817.00

$3,147,861.00

£2,332,017.00

The ssomt of the Supplemsmt
Bo. 7 af 3433,744 s the nego-
tiated emowmt c.u.:lu;nl'n laxe
prioe interim payweats made, of
$1,895,273.



. TAS le?

ATLAS "7" SCHUILLING

Comitact Wo.: DA-23-0 22 -ERC-6281
Comtractor: Utah-Mashattan~fumdt ,
Joiot Veatusers
Modification: Supplamat 8 to Hodificetiom 129
1. Descriptiom: Tiis supplemsmnt provides an ai-
Justzext in the contract awess
for all changes in Nodifieatiem
123 partainiag to excavetioa amid
baskfillitng for butlding sbwea
oftlo elawtion #60.9, d-.ln
and grubbing, asd excavation,
dnbznhoent and subgrade puepa~
faiiom for roadumys.
2. Wogetiations com loted 12 July 1951
3. Cest astimotast

6. Goverwpent eg! imate L start

of negotiatia: ¢ $409,929.08

b, Comtrastox’s {aitix propesal: $515,997.00

he Bagetiated enew @ $485,813.00
5. Remexke! The amocmt of the Supplemant Ne.

8, of 82835,213 (s the wegotiatad
smownit ($405,813) lees priswx
taterim peycants of $140,3596.00.

u ':o"' :..J




I8

TaB le3

ATTAS VP SCHILLING

Coutrect thunber:

Conlractor:

ModLFleetipm:

1.

2.

Deccriptica:

Wegotlativns ccmpls

Cont Estcimmten:

2, Govirmueal esliv ¢

ut pegotliatioas:
b, Comtrackor's in:

Begctiated emount:

. Remarkas:

LA~23~0238-00~4281
Utah-Maubattan-Sundt

Jola: Venturwera

Supplemant Mo, ? Lo Nodificatiea 128
Thicz wupplomant provides ar sdjust-
et in the contract amuunt fog
installaticn of sll relnforeing
*tecl rraciting from changes in

Modi ficetion No, 125.

47 Way 1901

at starg
$769,039. 00

I propossl: 3762,423.00 _
$717,523.00 i
Thr emeunt of the Supplemert We. §
ef $631,316.00 15 the neguciated
amount ($717,523.00) lase prior !
interim peyment:z made, of |

$§5¢,207.00.

12-A~20 zab 188



TLE Je9

FTIAS T SCHILLIRG
Vublrae. Fans s b=l D2 BG40
Lontracior: UViah-repnatian-sunds,

Juint VYectuirer:
bodaf lest b Supplomect. 11, 135, 14 eme 15 . ¢
Bodrflication Ra, 128,

Lo wer riptiom Tin 8¢ £ 1 20pplenents prowide fup
gGjuetmenty in the cenrrect smewat
fvr adlicloma! werk 16 jurnishing
and Listalling ali mechactcal Liems
cx-ept thise furnished urclar the
Luolgned Cervice Comtracts presult-

leg “vesn hanges ic Mouificaticn

ho, 1235,
2. Xegociatione iaten: 12 augusat 1961
3. Coet EBatipaleos:
d. Covermmwil « et st sbart
2f rescrineg o $2,433,072.09

b, Goatractor's  aitisl propucal: £3,502,640.00

+. Hegltlated aresy 92,51),684.00
5. Rewarls) The anvunt 2f the supplemseacs,

$445,080.00, 4+ the megotisved
amcrac 82,41)1,664) less prior
«otaxim paywents mada, of

$1,965,684.00.

12-4-2% Tab lop




“

TAB lal0

AIlA: "F" SCHILLING

Contratc Famber:

Cuntractur:

Modificatiem;

l. Deascripticonm:

1. Begorinti:my comp letea:
3. Cost Yutimates:
#. Governmmont estimate at start

ef negotiations:

b. Comtractcr's initie] propoeal:

“. degoltiated apounme: -

5. Remarhs:

12-A=22

Dd=23-U28~-ENG-A251
Vtak-Manhetran-Sundt,

Jrinl Vepturars

fupplement Ho. 12, Modifiszetism

Bo, 125

This supplemert provides e adjlut:-
Wert in the contract amcumt for gll
chanzes in Modificaticn Ne. 12% per-
talming tv furaishimy mud iostalling
PLping &t requized te manifeld the
vessols ard fornishing and delivere
ADg prosaure veessel:s,

1 dwzuecr 198

$19,817.00

$19,804,00

$13,983.00

The smcumt of Aupplesmnt Ro. 12,
$432.00 credit is the negotiated
emount 813,983.00 lese prior.

Interim paymcmts $14,515.00.

1ab leid

-



]
TAL lell
ATLA; "' ZCHILLIMG
Contract lu: PA-23-020-20G-4241
Contraccsr: Utah-Manhattan-Bundt

BKodlfleatlow Ma:

1. Pescyiption:

2. Negotiations compleced:
1. Coust Lotimmcen:
8. Goverameat cstimate et ctart

of negotiationg:

b. Comtrastor's {mitial Prepesal:

%, Yugotiatod amcrat:

" 5. Remorks:

u"!:"’

Jolat Venturera

Supplenent Pe, 1J to r;am.mtu
bo. 123 )
This sspplesint provides an sdjust-
menk in the eurcract macumt for all
cbanges in Medification 125 per~
taining L« furnisking =il filtesr _
drain material, and fursishiog snd *
delivering all base course mstertiasl

sni accoeplishing all paving emd
psriorming the required acesss
weiutznanse,

29 July 1961

$101,708.00
$205,484.00
$87,019.00

The amouat of Supplenect Xo. 13,

#30,651.00 1s the vegoriated -

amount §97,019.00 leis prior

intarim payments, $76,368.00,. e " :



TAY lel2

ATLAL "PY ROUILLING

Cuntract ‘wmber:
Cuttracior:
Nediufleet:

I TR

Seecridlicn:

NeguCizlivns Coapleted:

3. Cost Vstinures:

a. Govivoment ertlmete st start
of Deyctiacicoan:

k. Contractor's inftial pros:eal:

lEgerizted guaant

Remarks:

17e 224

"A=23+023~ENG~-62. )
Ctah~Manhattan=-Sumit,

Jioinl Yesturvrs

Supplemert o, 16 to Moditication
s, 1298

Thls supplusert provides av adjest-
wit in
rhanges

txiuiny

the coniract smouor tor a)l

‘n Moditication 125 per-

to furaiashing end lustalling ¢
the 3afcty Flatformes.

% August Lyl

£58, 853,00
$57,353.00 -2
557,557.00
“wppleent Wu. 16 to Modificatiem
125 ia writtes in the amoume of
$57,553.00.
£ P
Inb 1012
F ..J‘_.'. i J ?&:'.’I-';;".-,l LMI‘ '.-m'.';' . -
hant IS O o § M e



TAB lelld

ATLAS "F" SCRILLIEC

[;Olllt'llt 4 n-, H

ContracLar;

Modificacioun Ro.

1.

3.

5.

sescription:

Hegotiaticne Compiscedt:

Cest Rstizaras:

&. Guvernaent esl 'mate © sgart
of negutiatlor 2;
b. Contracter's inlcial srepusals
Regoriated amount -
Bemarss:
L]
12-A-25

PA-23-G25-RRC-4281
btap-dsnhattan~-:undt,

Jolot Venturoers

fwpplomsst Ro. 17 to Hodtﬁcnux:u

o, 125

This suppiemuut provides er adjust-

ment Iin the comtract smount for sl

changes iu Modifl{ atiom 123 per-

1

taining to furnishing twelve ccoling -

Cowers.

9 Auzmat 196)

$ <I%.00

$1,632.00

$631.u0

The saount Cf Sepplewert Ne, 17,
$1,%42 credit s t‘h negrtiated
rocunt §633.00 lews prior imterim

payment, $2,575.u0.



ihl lelsy

LA PV SEAILLAMG

Coutroct N,

C ulractor-

Medificaty gy

l-

3.

Bescriplioa:

egotiaty oma Cowp lnated:

Cost Fitimacer:

A. Cuveromrnt as' \matv ay stxrt
oI opegotisation o

“. Cuntracter's saitiai pYupoaszl:

Begotistes amown: :

Remcrro:

L P

- L

DA=23-020-EM0<42%]
tan-ManhatLam-Sundc,

Joint Vanturers

Supplement ko. 19 te Modification

Ko, 123

-~

3

Tuis cupplement pyevides for sdjuate

wuat in the cevtract amount for

addicional vork im instaliimg tha

PLS Frefais onl Piping rewvlting

from the changee ir Modificetise

®o. 125.

13 Avgest 1¥el

$134,930.00

$352,847.00

$132,761.09

The amcunt of the stpplemsnc,
#107,193.00, 1o the negotiaced
emcunt $132,741.00) less priee

fncerism payents nade, c!s

u’o 543, m. s 4 ‘ ; _'tg :
"
\
v a1
| O PO TR
‘f“. .fi)-';;f-'rz:..* %



TaB lel5

. ATLAL 7™ SCRILLING

Contract No: LA-23-025-rMC-4281

Comtxactor: (tab-Hachatian-iunde,
Joint Venturers

Modiricarton: Supplement Uu. 20 tu hodiffcation
Mo, 125

L. Deacripti. nm;: This supplevent provides for sdjuste

®ept im Lhs crnuract assunt for
additfunsl work on the part of Lha
Prixe cumiractur in fuerishing,
installing, placing ard peyfivrwing
tha fercicg, cumerete, reinforcimg,
awbedisd {Lams, seediog and mdth;;,
eloctrlial, paving, changad come
dicions &t Site Ko, 1 2nd changud
condaticns gt 3ite Ma. 2,

2. Negutaatlons compl Led: 1y Septembar 1961

3. Cust Eatimakest
a. Governmens esti ata i staxd
of negoristicns §6,340,000.00

b. Contractur's {» ' tial prepesal:  §R,662,133.00

4. MNegoetiated avounc: 96,314,026.90 .

5. Remarks: The auount of Che S!’plw, 4 i _
§2,69) 125,00 {5 tha m.otutdd" ’ ? .
smme ($6,318,026.00) Leas peioe

lmterim paywents made of $3,616,901.08,

12hes) Teb led$ ~

2 s g
. . oy e
L . AN A R f"-v"-"h.vu! q—:'??""




. -

TAB leld
. ATLA: "F" RCHILLING
§ Comtract o DA-23-023-FM3-4281
‘ fceptractor; Ut ali~Hennast tan-Sundt | .
Joint Verturers
rodificatiwn Ny Suppless:iC Mo. 21, hodifileation 12%
1, Descripricn: This supplamerc provides an adfust-
ment in the contract amount for all
changes ia Mcdiiication 135 per~
Lainiuy tv perrorming sll paintiug.
2. RMegotiaticon Cump letec: 27 Movemder 19€1
3. Cozt Eztimates;
8. Govermmert o+l imat: 7 siart
of neger {ackor - 3 96,159,090

bo Comtractur's tnfcke preposal: $1£%,1:9.00
“. Magotintod amcup’ § Y4,189.00
5. Beuatks: Thz smount af Supplemert Mo. 21,
+49,203.00 {s the nogorlated ameunt
($94,169.00) lese prior imterim

peymeuls, $53,986.00.

1i-amdd Tab leld




ieB lel?
ATLAZ " & vepiLLing
Comtrace Nc: DA=23-02L-F 2043208}
(oncrsceor; (Rah-Aankgttan- Swodt,

Jeint Veotugers

Modllicatiom: ‘upplemert Ko, 22 vou Medification
¥, 123
l. Cesztiptiog: 1bis supplemect ‘8 the fingl pare

~f Modiflcatien fy, 12%

2. Negithations Coug letas: 19 Septemder 1961

3. Cunt Eslimutos:

a. Covervatu: eglimate at mLaxt

of megotiatlorn: 343,632, /80,00 .

2. Gmtrastor's 5 ttlel prepusal: 131,005, “06.00

Ar vme Clwe, | reached: $56,22¢,035.00

bhe BOROLIBTEG Aucun ol Jub s buillg ¥5,153,3724,00
5. Ramarks: The emount cf the rupplemevt, _
¥2,324,191.00, i the megotiated _‘;“‘:'f-.,"
mmount less cxiginel ecurrect, less .
complated modificstioms a0d lass piter
isteria payments wade. ; h
WITE: As 2f the date of thig raport, this supplemen: has ot buu‘.tund I
due 2o the fact that he Covermeent 18 sttempting Ce magotiste a unl-

mant or YipplEment Bo. 21, dealing with peintiog. It wes originally

plenred Lo [9sue Lhia Fupp lement Neo 21 wmd latersldly




TAE 1L
ATLAR V' SCRILLING

Tarss Wodifications fevein Open:
1. ‘rma Contrel %i-21$

By lattar dated L7 Map A9C1, cie Contrector was directed *o Lo
#tall & proto typa r iffication Bet on ons hlast closure At 5its Be.
10 and conduct sewer | opotatiomal tests.

Tho Coxtrsctexr vomloted the prescrided tasts 71 August 1901,
Ry letcer datad 19 0 tober 1761, tame Comiractor was advised that the
Lest resalts wara ae pied and no further taoting wowla be required,
It was requosted the! the Coutractor swbadit proposal of cest so that

an agrasment can be ' nuched,

L

Za Area Comerol RY-2€6;

This mwodiftcat!i 2 nuwber haae besn estublishod und fvmds comaitted

in oxdar to cover pe atdle ssttlemant of the Wimtroath Pamp Claim,
(See Tab 13).

3. Area Cantro! K1 2373 (ues 7ub ) Hodifieatiom Ne, 139
Struchers yolle as sdbmitted a clalm for extra comt Idu to
expediling prodeetior co crarcoma txcussbla daleye. The Contracting
Alicec bas detacain g that some of the delays vere fodeed axcusabia,
This aedificotion, w !l provida fair and Pesbonable coupemmcicn few
the axtra cost {ncow 4, Tha firet parxt of this medi{ication provides

& 9300,000,00 fntart- paymang, _ -

12-4-29
Tad 1

L SEE g

: .
sl g Hea,




Tha 1g
ATLAY VP SOMILLLGE:
T. date, the Comdrmecor he: wupoitied 27 claime whizh Lzwe bear repovted

. tha clulp repore:

£othe L7, iheTe are Ave - lafm. remalning cpen,

Conmtracteor's Glais

Lo C=LE = dppeai uf vails rral fod. Mo, 51 [ime

2. C-Z2U =~ appeal ui warls erai Fod. Moo (2 Time ‘
3. C-Zo ~ Appeal it unils cral Mod. . . e Titow -.
e (=29 - Wiptroath Munp  laim $10,000.00

3. L=02 - “trulners Welle Clelm 3.2 million (Jee Tab 1lh)

Oi thw 37, Lbere woxke seve  clalme wll wad:

Claimed; :
i. G=53, Mud 125, cfeop 23 flourssy Feint $1y,000.00 el ,193.6C O

2. C79, #od 132 fou.hwest Yalding  64,520.00 V31,630,007
3. C=%4, Mcd 139 te M. Lickett 1,7832.0 \ 1,73!-@‘_.}

.L"J" ' I?- ek

A

.‘h

-

Qr}
ShoY,

/—-“_‘\ -t

“. C-nl, Med 135 frul Usrdeeman 4, 292.00 /25,542,00 a3

- - o \..-"".-.3':

5. Ced9, Med 136 whive Mutots 1,815.00 “1,615.00 *I:j

o e S

) ‘4 = aik @ ) i 3 AL

6. C~4b, Nea 125, sup 20 domdivg, Beles +9,020.¢9) = 49,020, ri?}

7. €=19, pud Mln itme om Mnd 7] » lq
There wore [car o laix

-
-

all o) which were wey recorded ou Lbe xlu.l'fhm:l" I

Clatowd: LR
1. 7uwer {ov PLE Cos ing (’ ‘?) § 215,166.G0 ‘w See TAS L) 5L

i e
2. Chauged Conditicn at Cipe } _ 1,5366,229.00 547,322.00) (Eae TAR 1§) e
1,302,325.09 ("435,656.00 . (See TAB k) i

——————

; " ~ £ “Soay
4. Faul davdeman Aro somec. (havast b, 330,361,069 4$3,027.0Q (Fee TAR n),.,:i"iﬁ
ALl cthar clatuas aave vaep “lthdrawa by the Contractor pased on che settine’ ‘a

w, @t

3. Chanyed Topcitlon i¢ vt 2

s 3

maenk o f Modilicatiowm v, 115, ' j ‘l

R 31 . ‘I.b 1. . . ‘“-’ ._"




L. Coptraci Mo

Comtyactor:

3. lSuwreir

[ heeceiveo b Cont:
3. Dewaription: Co
for ¥ sitcs. strwvibe:

elvg granteo time -
fur workt puertormed 1
delayr arnd coste g
Lative decinicr reco.
of Lbe 157 days clan
15 days (camcurgent s
delay in (e:talleiico
compenaable oxtwanr i:
racigulred delays ce:
Swteruaant ulirection
1ost (GCShb actium), 1
in the decisium,

The Cuntractor'.
clalms zgainst each ¢
CoRCUrTeut .

Wis clal

Aruvas.

}" -

TAB 1L
ATLAS “F* SCRLLLIWG
L7 Wovember 1961
DA~13-028-R8G-41251

Utah-lanhat tan-Somdt, - “§

Juing Veakturexs
ectrartor

“ting Mtiecer: 22 Juls

<R

Suppiley ot prassure ard crycopemic vessela

1360
tarter's
bolle, Claras adiltlonal (care occasicard by uc:
T wxcuaablo cdelays, wnd 2lsc additional costs
the cobiragt. U-K-5 claime tha rome excusable

¢ Mehmant of work under his contract. The tei~
“3 Lo 48 deys (varies o4tk individual sitwy)

i lay i insrallstion of crycgenie vessels, aud
hase recognized above) of the 279 dnys elsimed

T Teseure veswcls., It further rucphas‘ SRR
\caticn of ctyugenic veesela,
Cdering a Cime waen the - utracter was umdar

‘Telss axtrsordinary asaiirss tc reccup clme

‘tiva of certaln eceelevation costs ars iloplicix A%

v ds fiemisod 1o 10 spacific aveas, with cime
The timew specified aze 11

' NIt relace his totel dollar claim to the ID

17- 4=

Recausn Lhe | ¢

maiy cascé partially

2 ageat . m——r
L X - -
£ .V._"'.', ‘%“'hx.: ‘r-llll g o
b 3 . 4
pore 4 i

i3
. 'I__«'.""‘r

a’v,

f-..-'




!JI ik

ATLAN "P* SCHLLLING

6. catus: Tha Concrueting Dificer has acknwwludged that there is

sosm worit to vhe cosirsetor's claim., A teptative decialom has beer

drafted; the cuntract . r's ciemmentc have beex solicitzd prier €6 iss.amce
a¢ a Ieel Jdecisleu,  Bellse valus of the racuzaieed poxcion of the
clatm 15 wow pelay aslinatsd. A $500,000.00 tnierim payment har been
providad 1o hodatication ke, 139.

7. Comiractox Value f Slaim:  §3,330,677.00

A.  Kxpe.tod settlaasc:i Cosv: 51,000,000 (Orier st Megnituds)

11-A-33 '




Tis 1L
1. Contract lo.:
2. Centractor:
e Bouiroe!
4. Kucelved Irv ths Cantracting
Officar:

3. Description:

b, Ftatun:
7. Comtrzetor's oris nal value
of clatm:

€. Ragotisted sromnt:

DA~23-62B-ERG-4251
Ctab-slavhattan-Swndr, Joint Veaturers

Contragtor

15 Septambar 1960

The Uontreetor cliimed that ha bad beem
dirscted to furnish clectrical for the
Jvepese of testing the FLY prefads and
sipiloy ane tha facility elewatora
warich vas aot required uoder the cem-
tract. The Contracting Officar,

en 12 pril 1951 recognincd the
Contractor's Clats.

The xdjuetiaemt in the nmtl:ut.

emount for this settlid cleim 4o
included in Swpplomeat ¥o. 20 ta
Modification Ko, 125.

Clatm zsatticd,

3215,1646.00
$3460,814 .00

sdmm=d ' Tab 14




TAE 1)

ALT+S "F CCHILLIMS

1. Cimtxact %,

2. Comtraetor:

A, S_urca:
8. heceived o) the (ctra Ling
wificoar:

7. Dowcyipti.a:

6. Status:

7. Comtamcter's origfnal value

D =23=02L5=-Eri425)
Utabh=Mmbat tan~-8undt ,
Joint Vamtwrvrs

Combracior

& hey 1960

The ~.niractic, by lettey dated &
Hay 1260 claimrd chenged counditlome
umier Cluuse 4, duow to the cxcespive
BTnd wetexr encountared during.
extavceticn at £ite M. 1. The
Gentracting Gifieer recugmived the
chegrd cm:‘:i.:toni.on » Jume 1361,
The agfostoent in the cuntrect
socunt fur thls settled claim is tne
clwde¢ iv Supplemesos M. 20 ta
Modlification 125,

Claiw Sektled

of elalm: 91,564,239.00
3. Degeiiatud Joount : $547,372.09
12-2-3% Tab ) (et
- - £ ; s
- ¥ '-\‘ . . i e - :.'J
. BMBLR T . I

i et L e :“,i-"-
b LN S Foak. L "‘4.3'\‘?5'\ o 54 TR Yy 11




. TAR 1t

ATLAS "¥" LCHILLIRWC
1. Cemtract no,: DA-23-U25-5R0~46281
1. Lontrect. r. Utan-Machactan-Sumdt,
Jeint Yeootureras '
3. bource: Cemtractor
4. Poeoived by the Comtraeting
utflicer. ¥ Ma 1960
5. Dererspcirm: The Coatractor, by letter dated %
Hoy 1960 clatwed changed conditioms
vcder Clause 4 dus Tc the excessiye
grownd wator encunnterad dering &ht-
silc encavetion at Mte Mo. 2. The
Ciumtracting Ofticer raccgnixed tha
Changed Camditisme cn 1} Amgust 19‘0::
The adjustomout {n the ecalract amount
fox thiu settled cleim {s included i
Supplemanc Ro. 20 to Modificstiom 125.
&. fratus: Clatim Sattled

‘o Cintractur's uriz! sl value

uf clatim: 81,302,325.00

Y. Megotlavted Amount 8435,6%6.00

12=4A~30% Tab In . . "




FAd 11 .

ATLA VP SOMILLIIG
1. Contract M DA*23-025=F1G-422 1
2. Comtrascoy: Utah-Hancattan~ undt ,
Jolnt Yentigaers
3. feuge: Comlrectay
&, Hocetlves Ly 1™ Cootraciing
cEflcer:
5. Deeariptlon: Tae PLD Asdagned Com . ractor, Pewl |
2ardemac, by his lsttey dared &
Juuuary lvtl protest:zd the Assigrn- '

oent Sf hic € mnirect t+ Che comn i

structicn contracter, and ¢ laimad
that (he wialus of oooslructien
urder Lhe Contract Mo. 4181 was

2oc o the puint deseribed in his

ok =

-
g .L_li._..._..i‘nu._ "

cuniract and that this was cawsing him

Lte inecur additicnnl coxt. The

Contractang Gilticer dzvtad the Csp-

trect.r’a clasm. This decision was ‘: '

3

appoeled acd clalm was allowsd under

Corp: of Rugineers Beaxd of Ceptract -

|
|
|

Appeals Casge No, 1944,

Toe adjvstnart in the concrsct amcunt

for thas etrled clalm io provided :

io Lpplemeot Bw, 3 tu Mudificetion :

A ﬂh’n &, . '

6. “tatus: Claim Settled .
12-2-37 Tep 11 Wi
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AT Uy 7 SCRLILLINWG

J.oComEra.ces s oricimal velue

$1,370,%e1.00

<

T cletwm:

H. Pegogiatad Sonac: 3463 ,027.0u0

12-A-28

Tab 11



ATLA.:

T8 1w

" SCUILLIRS

The final vomtract amcwnt i ccoposed of the fallowing cost:

L. (wigimal Contract Jgswn!

2. rigloal Coniract Amw

3. Assigued sTerviee “entr

6, Madifications 1 L by ouy

5. hoditlcat oz Na, 143 L

b, Modiilcation fe., #]=21

7. Struther: 7211s Clain

. Jintroeth Puwp C' . fm (

TOTAL POTESLIAL

fur 9 Sites:
e 3 sites: (I3d 13)

4 &

136, except i< 15;

Lerim Payment)

vpen (Sou Tab 1f)
possible seltlewent

‘e Tabs 1ln amd 1f)
peoseibla sett lemert
Tai 1f)

PcrAible seltlamest

12-4-%9

$17,20%,000.60
6,174,009.00
3,712,773.00
$27,085,773.900
_18,083,192.00
345,175,963.00
509, 090. 00

$45,¢75,965.00

20,000.00

1,@80,000.00

10 0
$66,708,965.00
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SHPPOKT FACILYLY FOE
WS-107 A~1 CPYRAVYURAL BAE:
W' =117 LAUNCE OCHFLELES
SCOTLLING AIR FORCE B3R

Conirsct Munmhar: DA-23-02B8-ANG-4361
Date of Comtract: 13 april 1760
Coutractor: Mervin W. R1lls Comsirwetion

P. 0. Sxx 1035
talina, Eanaas

sonstrection: Liquida Oxyger Facilitierz
at 3cuillimg Air Force Bame, Salina, Eamsss

BAlce to Procesd: 14 2pril 1960

aginal Contract A 1 §379,%00.00

Modifiecnti-ne: A total of 15 Bodificetivas were proposed:
1. 325.%0 ?. 790,00
2. #h5.00 10. Ceoegelled
3. 1,811.Q00 1. 306.00
4. al8.57 12. -250.00
3. 5,280.90 13. Canculled
6. N/C 1A, 2,078.00
1. =750.00 15. 339.64
B. 2,671.57

Clains: The Contractor submlkted f'Dlﬂ’ c¢laima, which

were all less tham $100,000.00, denied by

the Area Engineer, and withdzawn by the

Contrector.
Final Contracl Asweun $394,6%.78
12-8-1
- -4.}'.
- ) -~ : RO RP oo
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SUPFFURT FACLLATY POB
. W3-AB7 A-1 OPLRATICMAL BASE
WILSTILE LAUTCH COMPLIXES
SCHILLING ALR FORCE BASY

Coatract Ruabor: 2A=23-025-KNO=4186
Mete of Comtract: 3 May 1960
Cuntracker: Currothers Conctrwetion Co,, Inc,

¥. 0. Box 350
Taula, Xansm:

Rutice to Prococd: 13 Hay 1y80
OUriginal Comtract Ase g §467,400.00 2ur wire sites
(Mediilcarion Be. 7) 485,000,000 fur chrer sites (S2e (ab 2a)

§7/54,600.90 for ‘welve srites
Mcditicawfors; A teval of 37 hodificalises were proposcd
1l wvas cancelled

3] were zombiwed and tms.ed as
23 Hodlficaticns:

1. Be Conc 13. 1,400.00
2 109, 55 14, 99.00
3. 30,386 5. Mo Cost

. 5,%62.00 6. 1,221.00
¥ £32.20 i7. 470,00

bo 235,000.00 (See Tab 2b)  1s.  17,144.69

7. 13,142.00 19. 10,683.00

. Ne Cost 20.  3,993.90
?. 295,000.00 (fee Iab Za) 21, 1,761.90 ,
13. Bo Cost 2. 4,064.52
1. 310.10 3. 3,e11.01

12.  1,9%2.7% 2. 996,10

12-C-1
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Clajwms ;

Fionel C.oLrect Anoun:

. LT

25, “, 908,10 27, 4,736.4%

:.- - ’50- 55 18. ?bm.w

The Coutractor submitted =aix cloims, of
which rout wure seried and two alliwed.
Thae tvo allimed were patd for in Modifi-
cutian Ko, 25,

91,131,334,55

12-¢c-2

H
~

= L7 . .

A AT T A R A
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ATLAL 77 STUNLLX

Coutrmct I3 -

Coukractor:

Moailicebion No, -

is

2.
3.
3.

.

Vescriplion:

S ugoe :

Recsivel by L atracuiag O Sleer:

Presectod Uy Conlract.r:

Geguclmti.ns Couvnletsd:

Wotlce te Priscee !;

Ceot Saiimate:

4, Geveroment we ! imat) at almrc
of Depotintlong:

b. Coontractor's inicial propusal

Boguciat-d Aauonf:

12-¢-3

Bd=i) =02 4-EB0-4356

Carrvithors Comstruecion Co., Lnc.

¥ =  Suppiemactal Agreemout
Frevide foxr che constructiom zf the
watrer rmeilities foxr three additiveal
lauech sitea.

&lr Force (. astriction Plraceive

U September 1960

3 Septemiexr 1980

2% leptombar 1960

& tetoher 19ty

$228, 543,00
$301,357.00 i

$2R5, 0009

Tab 2a




WA 2o

ATLAT 7 CHILL IMG

Coovracr [
C.omtra t:r:
thoditication W,

1. lesrript!icu-

2. Liarc.
3. tecers i ey Centr=cting Ofliecey-
&. Presecied G Cuntrrgstor:
5. Nay riacl.ns Comy leted
6. bBotice to Przcae:
7. Cust Eatimate:
A. SoweriTe.l ysl  mate at atarg

of meguriacior

b. Contraiter's (o 1tiad prupcsal:

8. Neg-ilmisd Amcurnt:

UA=23w0d =FHG-4 3R

Cukrui bera (onatreet..n Co., Inc.

[ - Change Order

Revise Uster Treatmeve Facili-igs
€z provide fur mutomatic operaci m.

AFD(

8245, 000,00
$2%1,4%0.00

$2IR3,9L0.00

L2=Cr4 Tab 2b
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SURT 'RT PACILITY FUR
WE-107 A-1 OPYRATICHNAL BRASE
WISEILr LAMNGH CCMPLIILS
sCHILLI "C AIQ FORCE DASE

Cortraer Thaasy
vate »f Conmiraet:

Coniyrmcler:

Cumnatrugeion:

Febtlew ¢ Proceywd:

vrizinal Contract Avv ol

Fodiiteagi na:

Claine:

urrent. Coutrart Awo e

DA=23-025~ENG-4974

1§ July 19&i1 .
Aswk Lac ard Wentbroak '
P. V. dux 793

Abilene, Texas

Fuel Catchwent Tamx Systom at

Sckhilling A1y Furco Base, Salicva,

FANRKKD

13 July 1361

8106,39¢.00

Three wmdilications ware proposed,

Twce beave beer 1ssced,

e 7emAlins spro.

L. $1,20%,8}

2. Wn Cvet

B: Cleins

$182,201.33

This comtract remeins opem, "

ag F

12-U-1

ve oY e e NG,




SUPPORT PACILLTY 7FOR
WS=107 2«1 GPERATIONAL BASE
RIOUTLY LAUNCH CrMPLEXER
SCHUTLLI 20 Ala 8.MCY RBAST

Comtricl Insubuay
Date of Cantracco:

Comtoraceyr:

Cemgtruction:

Rotl. e Lo Frocecn:

Orlginal Cou.teet Aty un,

AL lcations:

Claimy:

Final! Cuncrect Aaoun. :

12-~1

SA=23-D2E-PaL~432]

20 #ay 1361

Yhea Comstrectiom Co., lae.

B.P.0. #2
faliom, Faasas

Installzeicn of an addiciop to

existivg Casmintegtion Ducta

Nystem,

26 ~ay 19¢€1

429,306, 45

'mly cne wodfiflcetion was
1. $340.038

A Claimy,

$29,846.45

preposed.,

i



SUPPORT PACLLITY POR
Ue-107 A-1 OPERATIORAL bBail
HI>SILE LAUWCR COMPLEXLES
SCAILLLAG ATR PURCZ BAGE

Centroct Muwher: =23 -023=-FFC~4497
Dai cf (ontraet: 15 July 19e9
Contract or . ¥. ¥, ALlls Conatructiwm

F. O, Bex PAL
s2liua, Kansas

Co sirvellon: Pe-BEntry Vebicle Facility
at schilling Alr Foxge Base,
salia, Kencas

Hotice Lo rroceea: 15 July 1960

Gripginal Cexcracl Am nt: 392,900.0C

Hodificat .on: A total of O Medificacioas were
propused:
1. 626.40 6. 1,479.43
Z. Mo Coet 7. Nc Cos:k
3.Cancellad 8. 3,202.00
5. 1,050.00 9. ~1,£52.00

3. 378.40

Clatwe: The Comtrsctor submitted cae claim,

which was denlud by the Ares

#ngineer and withdrawr by the Con=
treetur.

Finel Contract Amour : $102,984.23

12-F-1




SUFPORT FACILITY ¥(R

i WS~107 A-1 OPERATIOMAL BASE
MISHILE LAUNCH CCHMPLEXRS
SCEILLING AIR FORCE BASF

Contract Fusher: RA-23 =028 ~LHG~ha9 )}

Uate of Contrser: 7 July loep

Concrastor, Genoral Alx Comditicming &
Eleetric Cn.

113} Sovth rifek
Saline, Kan:az

Cotistriction: Conversivn of Buildings at
Sehilliey Lix Ferce Base,
Raliza, Yaoxas

Notiee “r Frucred: 12 yly 1960

Jrivisal Coutracl Am saaf e $12¢ 845,00

Modifical foms: A total ¢f four mudificatioms wers

preposes,

b, 16,400.90

2. 28,050.40

3. -&am.03

4. 1,500.09

Clajms: The Contractour anbmitted sight

claims, which wers sattled end

patd for im Modificattion Fo, 3,
Flvral Coutracy Amovn: : 3173,988,.57.

12-G~1

. Ty yr .
. ) .\ o™t L AR, " IR s -
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SUPPCRT PACILITY FOR
Wi 107 A~1 OPERATIORAL BASEK
FPSSTLL LAURCH CIMPLRXES
YOHIALLUG alR PURCK BASE

Comixact Thnsher:

dace of Cuntrect.

Canteouctor,

Conatraction.

Motice ve Preeccd:

Orizlpal Comtrace Am it

Medifieaticas:

Claima;

Floal Comtracl Amaun.

12-Y=-1

DA=23~020-EC-4451

13 Jume 1969

bwansoe & Youmgdale

737 Pranec Aveuum, Forim
Minneapelis 22, Mipnasota
Hissile Lescmbly Botlding
«t Cebilling Lir Poree Hasw,
Xplina, Knosas

17 Juue 190

3637,500.00

4 total of 18 Kedifications weye

proposed;

1. &2¢.53 9 2156.02
2.  769.00 10. Eo Coat
3.  E80.:8 11. 50.47
A, No Cest 12. 374,20
5. =160.00 1. 10).92
6. 6£3.09 ih, 12¢.23
7. 2,910,000 15. Net lusued
8. e2:.42 16. $2.35

{uree propussd modifications were
carcelled,

Ihe Contrmtor submitted thres
claims, all ware danted by the Ares
Enginoar,

9644,715.9)




Cuuntrace Ywwhor:

Data of Comtract:

Ciotraector:

Cutiatruc,ion:

Estice to Proceed:

‘wiginal Contramct Am-

Modificatione:

Cleime:

Final Contract Amount

Eac ludir y Claim;

(

SUPTORT FACILITY FPOR
WB-107 7-1 OPERATIORAL RAZE
MISFILE LATNMCR COMPLAXYS
FCTILLING AIR POHCE BASE

‘ol

12-1-1

DA-23-023-1NG-4366

31 Marca 1961

Censral ALr Conditiontmy 5
J13 fouth 717th

Salima, Xan~ea

Modification of Migsile Agsembly
uiliing et Schillimg Alr Force

Base, Salina, Kamrac

3} Merch 1361

$71,500.00

A total of twe modifications wewe
proposed:

L. 81.424.39

2. §3,311.a1

The (ontracter has sidmitted ams
cleim, which 1 curreatly being coneil
cidared. A cleim tor sxtem cest
incurred Lt working extra hours

and wore mev in cumplying te -H
directive to spacd Lp his uperstions

Co vverscme san smcusable delay.

Pxpacted cost: §$1,926.67.

$16,71€¢.70




fer An modiflication e rivates had mounted to tugh proporticma and ware

eacily appareni ..
paarly
knuvn o eyvior, Thas
amy specifls swcificar
lative roecit of tne -
ana th: vroerey rognd
quat s Time,
Prom oo hae

sCayre

1761, woeditfications »

Sectiva, whico esnsie -

Ingincaring and Techn
sunnel. Thes: g¢ation
Hndificaticn lsctiun
lax ;e backlug of unes
In Povenber 1960, a e
ccasicted of four per
vo TVY., Foutr sddicic
Deczmber and Jiovary .
Estimating Lectivm re
whi h time (C reached
cluiéd vine from Buil
specializic, in provt.
was likewire increase:
by tha assigmsant of ¢

ir size te a total of

by vhae ModSficariom 5-

G Cbvicus Lo |l o

(N 4

n*

|
L

al

in

P

ra

Awe

ti:

by wideuamer,

-8¢ Coviractor through bis mounting cesrs bui not

LY evtimaturs notr Justificile even when

]
upibie costs were not identi{iable with

speetline irew ¢f work but were the Cium-
difications, crowdad work:ng conditions,
#plation cf coastruction {2 less than sde-
et Ve, DA-Z23-0L0-TRG=4284 uniil Kovemper
‘istlons were hancleo by the Mudirficatiom
“hrec wee.  Estimates were prupared by the
weh, which bad no qualified estimating per-
tlred reviewiig and ofter rcwarking by the
» negntiatione. By Lhe fall of 1960, a
aco iasettled modifications extieted (106)
Votimating “oction was formed. This ssctaics
~slimaters, plus four addiliomal astimators
telimatory were added to the sectircn durimg
4 the ipdavidiali were noc che same, the

*t abowt this size cotil May and Jene, ot

of twenty sstimators. These twecty ven fo-
t{mating Service, In:., & ccmmercial firm
~immting services. The Mcdificatiom fection
‘e during Decembor and Javuary to tem people,
Iy Cuty perscnnel. It was gradually reduced
Huch [ the work performed
during this period was (n coonectios with

13-2




acceleration cost computaticrns and work cn claims. During the life of

thw comcract a total of aboer §2 man mnths were expended by the Mod{fi-

caticn Sect:on.

formad by the Lstimating Sectiom,

time for estimating “ffert by the Mod

log and Technical B ik,
Prior to formaiion of the

reschbed on the metho! vae:

mately 22 mas monthe fcr 1

the Kutimating Sweli 1 we:
WoLed Chac th» man g riy
af 60 howrs or more 1T we

Oiring the f{rgt six

wers Conducted ap reydrev,

wzo increared ard an ttewm

this, an atteopl was  ade

spucific modifrcation . 5

hed 2 clmar proture o bia

clear picture o the veuty

settlement might have o t!
vere thus completely asuce
of 1960-61, Fxcepe ' =pk
caticoe ware suspenda:’ duopd
¢f 2 method of sertler ‘Lt o
Cumtrarctor.

When a pvoposa

swhnatec direce o sts Wi thout

‘timating Secticm.

Thare werc approximately 118 mam monchs of werk per-

This latter figure doeq noc incliude

ification sectiom, by tur Engimesr-

T OPY sitimating talenc borrowed from Crmeco

After a decisicn was

vt [inal cerZlement of the tcotract, approxi-

Hoditication Section and 3€ wan month: for

reqrired to ccaplers the coniract. It is

 fcussed above were made vp almost eutirely

ths ol the con:ract life, negociatioms

In the Tall of 1960 che effore te negotiate

“as made to negotiate week ly, Following

establish a schadvle for aegotiations cm
“le tine, however, the Contractor ns longer
st for individual modiffeations, mor a
effect thet am imdividval modification

[ioal sectlement, Regociacion attempts

ful during the fall of 1960 and the winter

effurts, negotistions om {mdividual modiile

the sprimg of 1061, pending the devalopment
‘sfact~ry t¢ both Lhe Coverrmeut snd the
A3 requested the Cumtractor would valy

lmpact, .verhead & applicable profy:, LY
13-3
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the munrthod wa. agresd wpia, about ) May

and by smld-goat -

tal 19 “eptumber |
item,

i"‘r\'m-’-t'ly Lrgce
tha fine of
Lhie oot difrg-
146 Lo Yis Cont
LWo=pacrt wed!l (,ont
tatrcn {av iver
Lhe g Lo riplog,
affeer o1 “hip ,
work progres., '
JoLs.  An astip
ni.=1l Branca an
ef the Corpa o
or ihis estiaar.
attucued Ly repr -

Cfflepy, owe o0

fersnce yaa nhygle

vicved and re-gpe- |,

tvser: the SATAF
baadquurters [or
carried cpn infor

A purioed of (fve i

WLy ar

19€1, negeitatlons vers reswumsd
ve beluyg cumdicted or almesc R (omtinucvs Lasisg vn~-

L, uhen agremuent wers reached “n cha fingl repctiabie

= Ul ite siza, Lhe variety o worl affucted ard
tnl, Regiest €2 which secame fwd:fication 71 was
Cail, The notice to procesc ou '"The Big Med" was
Reroom LD Yeptwvmaer 1960. The f{rst pare cf the
1 Wh .

iseved cn 26 Sepreaber 1989 his mlify~

Tawlrys and muds ursotic changes i, the wleecrical,

“lesel oxhauac mysiew, avd the crib ateci.

The
-&tton throagh cisrupted schedules, dlsoryanizeod

Lil) tag week slready comple.ed, etc., vaf [Yzaen-

v oligically preparvd 5y the I'ygineering and Tech-

feduae Ly 2 Joint tesa frca che kansav City Dietrict

H9eTF and irom the he~htel Corpozation. 4 cialerence

held 1a onllas, Taxas 13 ictober 1960, and was

Twives of CRENCS, APEMC, Corps of Bngluear's Arca

AUflces, ard three District rffices. Anothar con-

SHC. on 5 December 1960. The esrimmte wasx Tu~

* BT agreewert wau rever reachod co its value be-

v olree Office. It wae fimally forwarded to Ligher

‘Liien,  Megotiativns with tha Cuntractor were

(ur reveral momtue, and » formal effore covering

in lote March, was conducted. Thia confersvce did

13-4
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A <o gt -
——— e — -

ol resule in final agreement. [he amount of che Contractor's proposal
and the Covernment Estimate were wo far apart as tou make further
nagot iation {oxpractical.

Inaswuch as the wort per{.rmed cm atrvctural steel by Yaiser
dnd fmarican Bricge c.onid be more «arlly cegregeted and was not clusely
interwove: with other wurl, {i wa. decided to make an ipdepordent cul-
culaticn f the reawomable cousl due each ana to altempt a sapargte
sgttleme -t of thase custs, An estimating tezm averagimg three mer was
®ctallished fur thiv purpose. Cenferances with ocher scesar wure con-
tluc-ud in order to utiliee c¢uat infcrmation experienced slzewhera., Work
was started cn this approsch abcur 1 Jancary 1961 and agreemect was
reachod v » final seftlemewnt smount {n mid-June 1961. The sattlomwht
included shop and field acceleraticn coats.,

METHCD3 OF SETILINLNG TEAT PROVED URSLOCESSFUL

As previously stated, Lhe uegoiiatioms om individval wodifi-
cations proved sucees:iful caly as Iing as tha costs could he taparataly
ldectified and charged to an individeal {tem of changed work. Whem
modificatinn. vwere lusuved su frequently that they overlapped and imtangti-
ble costs scorted momting, negot fations comld no loager be euccessfully
cmplcted o the nerwsl beasis.,

Attempts were then made to compute acceleration ard so-called
"lwpact” coats. Aeceleratiom cowts could be computed, based om actwsl
work-weoks versus an ontimated sormal wvork-week. Accelerstiom coats
o materials, whare applicable, were gscarelly cdbisinabla. Inpact costa,
wvhile muchk more difficult, cculd also be estimated in tutzl to & veasom~

able degree uf Accuracy. However, assignment of these eosts to a speaific

13-5




-ad1£LCntLuﬁ, vE evel justifyimg Liece costae Ly arvigrment to he
amonnt. 0 wory added proved an insurmounteble ovoatacla.
nothe theers that practically all che accelarstiss aud
"impact’ cests mpplicd to labur, en atteapt va: pade tc graphlealls
sclve the preblem in the tollowing mananr:
. Tho ref (mated ,uewdar of mankours ptr wesk of rigioal

fomnrract worr v aachaawr jia ltes was plevtad ageinst the scheduled weeka

for that iLem.

0. he e: imaled total wenhours for modiiled work aifect-
SRR thas itim was plotted 13 ax sdditiocn \u the cxigioel work fur the
longtu of tiow recu.icd to tCuplete che modification.

t. Athir iins representing the sctuxl manholle em-
puriev.ed ar reilected by he payroll records end cally comstruction loge
Wa.i plotted ~u the chart,

U. The di' crepca betwuen the last tw., lines represented
acceleration, impact, {ne! Lelency, ete.

It was planned ' deduct from this result the known instances
6t Ineffi-feicy, rapeat w &k, etc., Lor vhick the Govarnwent had na
obllzaticn, anl axaliges th remeinder to thu wodfficatfom or m.2ifications
¢ mpleted auriog the save  srice as - ow oy the chart. This method,
bervever, proved Lime come img, Cifficult to manage, and gecerally wo-

sutinxfactory,

FINAL METHOD OF SETY BT

The sethod finally & p.ed as wmost feasible was similar to rhat

employed (n the Azwricae | {dye 2ud Kalszer scttlewmstts. it was

decided to svudivive the * 'ntract work {pkc features cerrsspeading to

13~-6




[

the wori partorwed by che prin.ipgsl subcomtractors. Tha work percrmed
b e prime comtractor was then further divideo {ut. 113 principal
freaturva.  Ap csliliete Wai pruparvd for eact of .hess subuivisiorns repre~
recling 5 laar velwe of a1l woik under the _omtract ee~wurli. i'rum this
valus was Liblracied the sstimatad value of che original zon.ract werk.
The difterv.cs repreavoted a fair velue of the cost of sdoad work. ALl
but two PRy katizon wers conducted on this hwets.  This acthed had the
advertaz: of beli, able £ estimate the cosct af © complete orsrztioa {n
A Lzenion parallel 2o thr way the word had to be perrermnd. It was
possiols Lo readil, ldexcl:; {ntengible cusks and thear cavses with @
particnlar operati:n, For the mout part the aodification estinates
previcusly prepared, _r Lhe porticns of Lhem appli.adle tv a spectific
itew «f wotk, coeld be Lird A prepared. It bascrme oovicus from chis
appraach that su. h .{ the cust {n alepute wvas represanled by eo iucreass
1.“ tha (oat Of periormiiy the criginal conirect work that rsuvited from
the {apact of ‘b v 1€ attans. This methed di? have two Lsadvantages.
The first was the ] tge 2ount of extra werk required to comp lately re-
@itimaty Ll jou, ne i cond was the rmapility v regotlate any of these
items woti] the fLo war veazly 100% corglerte.

UTHER COMIRACT

As precioaly fnddy e (he pwdfo L. sti:os reyuirid £ or all Ciher
contracts wore rep o late v the roroel fashiva,  Rach modfr{cation was

celitwled A« négul wt-d saparstul, ay (t oec.rrad.
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14.

ACCRLEGATION, PREKI'™M RATRS, INCREASED G ST

AKD TS m THRTECE
COUTRACT MO, EMG-6337, RE-¥NTEX VERICRE “AGILITY

Thist costract incresded from an crigioal amount of §92,900 .

a ftonal emouut of 5102,%.

Was tlie vosl ob the

U L 10,082 wr 11N facremuss, $8,202

"uase 1 work sdded by fupplamectal Agreement.

Tle accruate Jeor o oarly “L of Lthe imcraase, which o:herwins would
Asve beer a separat  coutiaet,

SOMVRACT Moy €o0o-bdé , WCOTFICATION .7 MIRSILE ASSIBLY BULLDING

fhic conirect ucrer-ed from am criginal emoumt of $71,500 .o an
estimated finel mmc ¢ o 180,405, The 83,705 imcreace is spprowimately
127 of the original e {lcations amounting tc $9,405 primarily result
from the redesign ¢ thr Jectyic vacwum oven. The remaining ¢3,300
represents a claim mee log additicnsl costs experienced by tha
Contractor due to t ov  changes, which have not been covered by
modif{lcatiuns,

CORTRACY KO, ¥ .-hS | RSIP OF B £

This contiact T ced froe an criginal emoumt of $128,844 to a
final emount of 417 ¢ Cf the $45,142 ox 39 increase, $16,400 re-
svlced from adding o' ¢ buildimg t: those belry converced Lo uie
under the 1CR Frog m ¢ J wabing miacellaneous charges in three others.
Anvther 524,050 rer te (rum deleting the conversion of cae bui ldimg
and suhstituting ar be: (¢ which the vorz to be accomplished was com-
riderebly greuter,

COMTRACT Ko, I =47 6, WATSE SUPPLY

Ihis eontract ‘1 sed from an orinlmal amcwmr (or the twelve

sitvs of $754,500 -

scCinated final ascunt i %1,141,246. Tne S1%
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incraasc or 306,468 result: primarily fres the following:
A. 235,090 fur gm extensive revielon in fhe vater trvatmant

facilitics At seven ot the iicesn.

L. 3%22,4%7 for additicnal requlremesnts fox Cperatitmal ara

Meinteuricr Hanunl,.
S17,147 fer cleaning aeid “rom wells wiioh resulted frem
the decign avd lecat!sn of the wells,
d. 210,683 for wiscelleseous electricel 2m wechanti al
whanee s,
€. 33,961 for prevading fuil; aut:matlc ;peration cf the
water wolteners, perriuent drav=dowrn £34cs ari hearl pump at well., ste.

L. 32,197 fcr Temaiming Lwenly-tures modificaticas, he

largest of wni-h 1g 7500,

lo=A~2
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COMTEACT DA=23-U28-ENG-420), WS=107 A-1 CPERATICNAL BA:T,
MIBSILS LAUNCH CURFLIXETR

GYREPAL

The Notics t=o Troceed was g'lver an! arknowledged 7 March 1980,
Fipal complation sates Snr che niue citoc zuvered In the original come
Cract were (rom LS Foorwery 1961 to 12 April 1981, at ooe week intervals.

3y Supplemental Ayrecnent, lodlficatiom bo. 15 dated 25 Hev 1960,
turea alditiconl sftrs were gdoed te the coctzact (v ths ameoat of
$6,174,000.79.  Final ciwpleticn dates f[or the additional sites were
from il June 1261 Lo Jp June 1961 a8t cne week intervals.

ibe “chilling % 107 A-1 ‘peratioms) Base var the first o aix
siuilar basen in tla Tnat - "tates and was aveigoed Lhe shortest come
structizr paried of »11.

Uppermosc im the munds ot all who wert vespensiblc £ r the I[CR™
Constructicn YWork et (RENC)Y, schtlling Sres, wey tha recensity of wmeviing
the 4ir Force nead 4rres catablished ix che Metional Seafense Progiam,
regaxdless (f (he ba Aloeps during comstruction,

e Specificaticns </ the various c.ntracts emphasized th: impor-
tance I gettang cmcl cou'ract, cach psrt [ the nativnal prepareduccs
effurt, complered on ' me,

AL the Frebidding Corterercs f.or the Miasile Laumch Coup lexes,
beld In tanses City, Miscouri, il Febrwery 1960, Colcoel Lawsenca K,
Lauriun, Distr.ct ¥Foginser and Contracting Ufficeér, statwd iv his
Cpeninmg Yemaris:

"1 am sure that ycu gentleser zil know that this projeet ia
cvnnectsed wicn the Inter-tuntinental Ballistic Mipsile Prcgxenm, and (s

vitel to cle netional defe.gse of this coumtry, Consequently, a detu bas
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beer sci by wvhich these missile launching bzses mual be operaticmal. Prom
that date are determinsd the dates that Z:ter thiovgs have to happer, such
as the date F cumpletion of thla comlract that we are alscuacing teday,
che deie for lnatellaticm ct cther tecanical equlpasct thst will be lme
stalled - ~lthayu gou ku my thereicre, althicesh I vecogmize full well
Loau the time {ur complecicn of the work vudir edvertisement im this
project 1s weelilly shove, that 18 chw bawis co which tha bids are being
recelfvee. 1 havae we autlurity to changs those detes, acd I will do
averythinnig i wy power that 14 ¢lvea to e 'roer the tarms of The cone
tracl Lo gnrorcc those anthortiles giveni me in the <outgact, 2nd ke
emidLre that the cumploticn dates are met. We arc nct futerested in
colchtin; liquidatod dameges. ¥We are loterssted in getiinmgy tha con~
scruetion work cowpleisd by the dato speeified. You should vaderstsnd
from the beginuing t!at 1 will most certaimly imvida the provisgioms of
paragraph S4-5 LI the conrrect at apy cime ! think the ccmpletiom dates
are lr jecpevdy.” ‘

Azain, fu toe Fir-Zoostructicw Cumfere:<e held at Schillipy 4lr
Yorce Race, 11 »aren 19cd, Colcuel Lauriom pointed -wt tha wrgercy od
the project tn his fr:8t comment to Che censtruetion ecntractor's key
pevsonnul vo Lbe Job by waying "We will live up tc the coopletion dates.”

Eveentially e (ocresse iu the Current Horking Estimate of Custe
for the schilliug 21+ Misaile Lsuoch Complexes and Supporc Facilitimas
rezultud from the pecssaity of vycreuming an endless nuwber of changes
without bemefit of s ditional time im which te eccomplish Chem,

The changes ces ited 11 two typea of additional cost, which might

bo Cerwed Airect and iadirest. The diract were those costs eusily
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dizcoruible and readily catimated, i serexml, The imdlre:c were these
resuliiaz from Lhe “impacc” or “ripple atfect”, such s> were cceanionzd
by uelays, the aulit:onal cool In the w rk pel chagzec by th» meaification,
and the aceelursticn costs ioveloed an waincainiog zchedulsd progress ia
spite of rthe ctanged or allitfcnal werk and the ruany celays,

The uroad aspect of ¢ ut fpcreaser Por toe Missile Launch Complex
Cunstructici 1 ehowr by Ixhivlt "&'. lncressed costs fall foto three

mair categovics, f.e., (bunge) Tonileicons, Required Mudiiicaticn and

Imprct anu fccoisratyocn.

S — i e

Chaaged conditices (¢remucive water) eccountarcd at ‘dtes 1 amd 2

neces.ilated the res:queinc ng oi all s.itez, and & shoriening of (he com-

structien pertod for “ix i'.es. The comstruetioa period for one mite

was shortened by 67 davs, It ts c-natdercd that taese changed condicioms

2ed a more adverse offect n (he centractor's prosrees than ary othar

factor ac ihe fchilling PT ject. The sceeleraticn raquired ro offnat the
delay was costliy.

It was 0ot 80w bt wolume o vrier encouniared, pe the tact that

the water wao «vteri: | the oxegvetlcn in o macmer that could nuc be

teadiiy controlled b, ceme t and/or chemdcal (imerices Cyanamic AM-9)

grouLiog. At Site i, che presence af CAarboRSCeUUL JumMaALNS &nd partially

petrified trove eppesied tu act as & culiectoy and conductur ayslemw eon=

centzating ar unusual'ly large *l:w of water iato the shaft. A cresh

Progras was lastitute ¢ te coutr:l Lhe water, becausa it wag {eered chat

1t might be nccuessery t- ahaodon the ehaft and niuk a pev shaft at &

differevt lucaticn. Janpower and @quipment were pressed inte service by
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tae Contractur o sten 1t flow of water. Bowever, whar manpuwer aad
equipment ura added plece =221 tec a specific job cn an "es needed” basic,
Tather tioan bein, cereful @ prozrawced in advance, it reruvlte in tneffie
clency of operatices and - noraally high coste resvit. .
“he changed covn '{tio  demsnded larger od acre equipmont than was
on hand fa order tha' the  xesssive water cuuld be bandled. This ob~
tatvdng ~f equipment res.  ~d in sume G6olays dvring which eother equip-
went, alrsady om che jub, ac ou a etandby baeis watil axcavation could
he resumed,
The Coptractur aa g Lo &ddec delays smd cxnense (n cbtaining

acditional righte-oi vy % ad)acent laudowoers in crder to disposn
of the largs flow thor fo owed as Crwatering operukticns goc undervway,

' Iue to the dels at  Les | #28d 2 camnsad by the excesiive water and
other Liewms wnlch ke var ny uwffeccw un prcgrasa, it Lecame nececsary
to Teschedule the 2 taue  f site complation. Althouzh 2ite No. 1 woved
bachward o weebs {6 ‘e ¢ plation .chedule and fite 2 moved backward

15 weans, thr sequen lmg | elticn was partially deterwmined by the progrens
vt the remaining cen siter, /a Previsualy stated, six sites moved wp im
the echeduie, but wl.s {t “wat be noced that une woved backwerd and three
keld the eame positicn. / glance e the reviced sequence shows that soma
rités had patmed and other - loat irrespoctive of the changed conditicms.
Sequeuce changed tru B, ¢ 1,2, 3, 4,5, 6,7, 10, 11, 12 ta 8, 9, 3,
6, 3, 7, 4, 1, 11, ) 12, 2. it is obviocus that the rewultant resequanc=
LRy was net complate!; the vesult of changed conditioms at Sites 1 ﬂ a,
Jet e detsrmination <f the proper porticm of aa woknown asce lexatiom cust
with each site having diff{: reet problens presented am fwpondorable problem

for the eatimstore,
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Aftor reviewing tha facts Wurounding the changes conditlcas at Site
2, Lt han becr cstiwatod that 47 days should be alluwed for shaft excave-
tion under norma) ccuditiune and an sdditicoml 20 days for excavation
under the chenged coaditioms. Inp addition tc fncreased cost of lsbor
and aquipment for these 20 days, (elays ware estiwsted at $2 daye during
which equipment was om a atandby banmis,

Charts chowing histery of Chengad Conditions at sites 1 and 2
80 amony Chi.e 4t 'he end of Liis raport,

DESIGH CUANGE:,

JXang the sdvirtising PEFA0C ITum 25 January 1960 to 4 Merch 1960,
wihwn Lhe bidg were . pemed, tight sddercs were losuea, cths last beiug
ualea 26 Feoruary 1940, Taese souenda re~issued 245 dravir s of cae
Letal of 294, revisod 250 ot Che 324 nages of specliicat ioms, and
Piovivead 29 sduitional pag=: ol spsciiicstayns. YThose changes demon=-
strated that slchough all p-ssibles efforts Lad baun wxpenisd tu produeca
e fiual oot o f hidulny, docveots, this wae ioposwinle.  While the isevance
o1 such rovielug ade-:uis rdoubtedly imi reased the risks inkerent ir. the
preparation of a hic. snd indizecily ‘neressed the cost, Lhe desiynimg
BPELCY Ls Fo be ceocer niad for {ta viforer in Ettempling to kcap the bid-
ding duciaruls currer . wich the ciel,n activities. Field Changvs 210
Design Changes ara li-tog uuder Exhihit ' Tos estimatod amcimes shown,
im georcal, contein Viry little (mpact couts.

B. Peviclin &0 ontreet Cravingz: Revisione In dewign continusd
aftcy the conslructic contract was awerdad om 7 narch 1960, This 1»
demonsirated Uy the ;-ct that 2063 ccntract drawings had Lemn Tevised by

contract modiflcetion-, 52 drawings of which were roviced ar least four
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ol BCTe Liows,

Inr the chree xive. 8G63ud Lo tha

Chengis that were
pertlone of this repore.

(he delay to che oves
#:any coanges contributed
schedules ara minimizing
was compleiiom eccumplish

Y. Thock Harper Ins
Plate Drewvings were revis
fhup dravingr had been se
Acticn, owing to pending
Lthe way,

Bveu after the laut .
the fabricatir vas vaabie
Lype of ateei specified,
Schtlling Area Lifxica, as
posrible source of supply
utilice 36" wide ilacge be
by the drawings. Ihs eu
telepbona calls, eLe., o

On the fioal vrevisioe
Hpitaticn was placed Ly
that allowed by will toler
in-plane tolerzances, {t ws

cation,

ppages.

Tais nimber dovs ro. {(nclude the 30 drawings of cice werk

sontract Uy supplemertal agreement,

2 parlicular siyn{tfcance are discuaved 1it uther

AL completion of the Job cccazioned by these

‘stantislly to the difficulty of meintaining
Gnly by em acceleratad comstruceicam
withia Lhe contract time,

Platee: Tae Snick Henger Bracket [masart
three cimas atter the originel achedule of
tv the Comtractor with the commant, “No

Anges whi h wers known at chet time tv be on

¥ reviciom of the drawings had been nade,
CbCuin the large size wida-flange beswms anc
* Kensag City Pistrice Uffice, an well ag the
‘ted the Contractasr tam attempting to locate a
't these icems. It was finally DICORLETY Lo
P lnstoad of I3" wide flange, as called for
‘tutiom resiited in g cdelay and mumarcus
“ain approval frow all agencies concerned.
v the drawimngs for this item, & toierance
desigoora which wvas more siringent cham
=5 uuder the AISC. In order to meet these

ecewsaxy to mill the s3sembly after fabrie
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v. Colllssator [noert Pleces: The devign drawings for this itam had
bewr revised four times siuce the vriginal approval of shop drawings and
slare o2 fatrioption.

AtZer the firat Collimator Tnzert Platcs had been 1mbedded in come
ezete in toc {irst ellos, errors vare found in the design and scam edgpte-~
Eloma were usccesary Lo Properly uiilise this {nastsilatica.

Prior v fmbadeent of 'ha secomd ailn piates, smuch tine and of fort
Was expeloec with AF'MI' nersormel and Becntel Corporetion in au ef fort
Lo tasclve all questions end provlemn., 2ot 2~ coms{isershls pericd, somc
questiin resnivrd ae to victher ot not the fastellation and details of
the fudividual place: were LoTralt,

anchor bolta, sucem co Draw. iy, AP@MD-1-1i, om ssveral or the insert
pPlates, relevepce 3ertiows YGQ" nnd "8, were omittad unkil Revisiom 78,
In the ioterim, platen ware fairicatod and iratalled in the {irat aeveral .
Mlrsm,

The Ee:, Vlan ehowing Lawic Work Polnta, 1, 2, 3, and b, vas supjected
€0 questiin ma to the correctnesy cf derivation of the locations of Work
Folnis 1 sud 4, 1c L9 spparent frowm the draving layout that Work Poimts
l erd 4 ware piiuts . tanjenc) to the Jilc wall ac 26'-1" radius on
tangent liove from Work Polets 2 gnd 3. locatiun d:memsicas (X and ¥
cooraluatec) of dWurk Yoini: 1 and & were disvcropant with the apparent
wathod cf carivatliome. Toats mecrer ves refsrred repeatedly to Bachtel
Corporation ond AP®D sinc. the 13 June 1960; bovuver, mu estiom of
clariff{. at: w iruulte .

de PALL aad Wou' jane .heft Insert Plates: Thgse imbedded phCu_
OCELT in lae vali of the fl11 end veut line thuft of the silc walls end
Rre Inr .Da puipose of supperiing PLY pipifug. Reviasd crmwinygs ruiiecting
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chanyvs 4w the design and thi locatioa of these imbedded platcs occurred
twice after the platcs Lad bean fabricsted,

In acditiin, wriein plates were chamyed troe carbun steel to
stainlese sima) after carbom sluel bhad been fabricatedd.

Diring the inscallaticn of these plefas iu the fili and veut line
shafC, srrers in btue decipn drawings wvere elcuvniered which necessitated
& tusclolion promptly to wvesd Jdelaying conebruction. A solution was
arrived =L oy the seniiling fica vffdce wita the ccoperation of AFEMD
enallling saeld ffyce clthout such o of vime.  Lowever, later cherzes
le che aczizo drawinge reguiviag enswerc o pronlems vere rot me pYowmpC.

Exemples of larr o clarity end cwissrans fromcomcract plans cope
cernulng Lhe subject prato: were as fullows:

L. ltersticns o1 pipa swppurie 1in FL11 and Vent Shaft

at the timr tle cuncrete wan reacy t. puur ARa agein arter the coucreta

at srwe satrs had boon poured.
2. lokexierence bmtwewc Pipe Luppori Plates and conexrete,
3. thaage ta type cof steel altir the cupport plates had
beast procured,
€. Crib fleel “hanius: Tc av {d lost time resuliiay from prepataticn
of ¢hup Jrawiag: by ‘he (apricat.or followed oy a checking at the hamds of
the architect-Engine r, the Ar Firce cde:ided to furnish the Contractur &
standard sei of slei drtalls or Supplemental Leaign Drawinge. Parmgrapo
22-36 o1 che spocaf!citicns was sccordicgly revised by addendom,
Lt wan hoped Loat che cool of the crid dresi might be redocad by
the anount of the standacd price fur wehing detalled snop drewimgs and
that a petsiole lurtier caduetion zight result from relieving the Coo=
tractor of the resp: wsibl 14ty (or serer io deteiling this stesl.
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The detaill drawiags for the LCC crid and fleer plates were {ssued

a8 part uf the original comtracc. Those biddiny were motified that the

Supplamestal Ceaign rawings would be furmisbed at a latex date.
Yabricatinge could net pr.ceed prior to tha lsswsmce of the Seppla-

wental Dasigr deswirgs (peclfication Parayraph 22-06a); hewever, willing

of tha wain members coul: be sccuaplisbed based on the information glven

on Lhe contract dralpgs. Puwe to this, miiling of asme cof the mambars

was under wany when 'hae $ooplassental Design drawings wero ysleased. It

“AR Decessary to recrdar rom the mill as a result of redesign. Thie

locreaead ‘the direct cus! - and the indirect custs due to lest tims.

Alchough a major owe gll teeining of the flicr embers was mede by

eddendwm avd g0 zhovid e been reflected ia ths eemtractor's bid, b~

sequankt resising of ‘hasr and cther members was brought shout in the

releasa of the Suppl menwt | Design dvewings. Thase chsuges included:
1. Hhodesi n of the crid suspansicn brackst,
2. Minoxy (loor member changee,
3. Mesel gene ator support mesbers om levels 5 and 6. N
4. OStruetiral teal for elevatur guide rafls. ,“
5. Revise crib sprimg hangers. h
6. OChange fumr cover plated beams to plate girders.
7. Many p ouor (tems. ’

The bulk of the
drcaltect-fagincer,
the pacond two days

The fabricstor,
conlended nhortiy gf

fabrication wae vase

‘ater.

167 Supplemental Design drmvings were lsswed by tiw

sehtal, im two packages; Lhe first 11 May 1960 and

American Dridge, subcomcractor f.r the steel work,

12t the work stagted that his crigioal eschedule of

vu having che LCC drawings by 6 April 1960 swnd
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Lhose for the sils by 15 el 1900,  une-hyndred sixty twe (162) Suppla-
weRCsl Design drawings wer: Jrliverec to the prime ceurraccosr Ls ay 1s60.
12 Le norwmel n the fouatry (ur each fnhtiautur te develop the
shop Gesign Jalails a0 Wiy cwr shop ane for a "lead time’ ot saveral
Boncas 1o he lves the milis. This La nceessary for sfficisnt echaduie
ing of rolliny and pruper - quencin, of fabricsti.u and shipping €c the
Job,

Adsuming sl . aciay of Loproumatel; (ae month rezulted tyewm lace

recelpl ou Luppl, wrutnl e Grewdlngs, -hls coule o ly Lave boir (var-

coms b, accoleracion prloer ¢ de livery te tae Yob «ite snd/ox In erecticn

up.n roeeipr.,

Alticsugh a tanl of ) ‘upplemris)l Design drewinge were Lransmitted
te Cthe COGLTEctir, TAvLsL.  were vede Lo 361 fupplemtal fesign draw-
ings.  Tuis rodi lied from “ries ¢ changes as follcus:

3V v iugr revised 27 May 1960
33 4 cings revised 25 Juw 1965
ML ¢ lags revisad 2» July 1960

th ¢ uags revised T Loprember 1¥60

-
L.}

longs rivised 7 Uctoser lukQ
23 ¢ iugs revisea 2o Oetcber 1260
7 a lgs reviace lu Kovember 1968

& siuge rovived 25 Kevember 1969

It can 0y scsized roat thae Lontractoer rvecelved the chaigos #ome two
Lo Chyee weeks alter ' dr e of the revisien, The niuber ot Rajor changes

Ard spacing of the vevlatun-, irmwtrrted sy attewpt at reschadiling., The

14~ 3= 1)

ERN




resulitant Inetficiernclar nid the accolersted zifort to fabricate Jhe
slosl, remcicec L1 very c¢onsiderablsd cost increasss ts the otewl fabricator.

Bormall,, clanges «/ devign up to 102 cam be handlea ir & fabrication
shup withort merious delr © (6 schediled sbippiny. In this case, nesever,
belivy tham 1300 tows of <rap stecl was developed dut tc the zhatges om
top of vhanges, wheveas . 5 Luas cf fabricated stesl was shipped to the
Job. The 1500 tons of »c p wae later reduced, as subsequent changes made
use of a larye porcium ¢f ‘t. Finslly, 809 Lous of ecrep steel 1usulted
&i.d 265 t.as 1 steel for shich a partisl credit was alloard.

The cbang:s vare > ‘viit wagnitude that o complete shitdowm occurred
&l the faorfcation sacp. When work cowld proceed, sccelersticn was re-
quired. Through a trip t . che shops and gonsiderable ressarch, it wes
estimeted Lnat snd sccx) ratlca brought back 5k days of lowt tiwe. The
overtime work was .ot an  coveadeal nor afflcient operatiow. Yo providae
shipment cf pieces Lu pre -r secquerce, spacial bemdling was neccesary.
These f(tems of acultional werk coused much addiiicnel costy.

Saveral of the chauy o+ made Lo tne orid steel affeeted Sehilling
aline, o3 At was poselble to work chem {nto the bid plans for the rumaine
img areas.

After m.xing the f1s © is3ve, Se htul was directed by the Alr Forsa
i bave the Sipplimewtal  osigo drewings cheched by sm outside ageacy.
Thie chech was underlaken vy Americap bridge 16 May 1960. Wher ic
review rf the fupplemarts pewign dravings was c¢mplete about 19 June
1980 Lt was necesssry tc  'vise the lée draseings,

Ercsuec of the many ‘anges {n the ateel csriigr and their effeet

on fabrication & «utoff ¢ te of 31 May L9060 waé establiahed for changes
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im ihe fatricacicm plavt and subsequent casages ware hBardled as {ield

chaugex,  Alibouvst thars prevented firther slippage of erib steel delivery

to toe Biles, il awrcesed tha cort ot the changes which were subug-

quently requirea,
Pressurce Lrougnt

Chief ol Enginovers iv

#LX smake; bowever, |-

aCk-l-J..li-‘.
it was then tha:

steel fur Che flret o

to malatain Cie sche

f. dehiilipg ¥
mulcitudincu, change.
A.C. ductwerk, atruct
variatlons L4 Loe as-
Lpcumd ¢, the Contra
slccradle emount f ¢
Lirye pervectage of o
initial med ficatioe
modiricarlon was Lo
orderec accelaration
privr chengoes, ard i
diticvaal cime would !

} coparisen of
effics and the Contr:

a® Lo Liw value o) ol

to brar through the Sxpeditiog Dupavtment of the
roves Americmm Dridge's schedule by approximetely

otill remeimed about 15 days botiind the erigimal

lale v Steel woe coemtactod aud Aszlivery of crib
Tee - 'tes Wwas cotalned sL prewium price in crdar
ke,

Liae Dlem wo. 71: Thie mediriceticn partulnes to

i1 cality plping, clectricel wirimg, H.V. amd

TRl teal, and cquipmrnc location b, meet Che

L€l GENVICr CuUnLIACT eyulpaviat. Tals mecliication
SU, 0 duptember 1360, cawme at a time vwher 8 cone
“nn el wnd electrical wmaterial wer cu hatd auvd a
“ti jep prefabricaticn bad beew accoxplished. The
tauoed ar caanges ts J21 Cumtract drawirgs. This
©F 8 cime when the Cuntractor was already under
@ lagglug progrecs resuliinyg from ihe many

‘an ordared (by highur Heudgrarturs) Chat wo ad-

Al wed for Modicicaticn Ne. 71.

"

“Uimates prepared by A/E, the Air Force, this
tor, slven teluw shows the wide verisuce of cpinien
mo L FroAation:

14-B-12



rachin) $ 3&6,760.00

AFBMI {3ecnte] plr.ounel) 43%,630,00
S Y exiginal sotimste 500,224.55
Cul bt 1ipsal vstimate 1,413,515.93

Comtyrctor's <r.ganal propuazl  2,776,211.92
Censs setor's fanal proposal 4,314,956, 3%

Represdi cataive of th: imseasuralle vffecl of the wmodification was
the acded o .o inp he facllity pipin. prefabraicated by the mechaiical
ELi=couLrsctor, “.anley C.orter, oox installatisn {n the allcs, Nut
caly was (L aeccssiry to retisn the spoul® tyom i various cifes co
thi fabricatice smep fa Doiind, hul some ot the instsllation thet uad
bcer made at Sicte M. 8, au tu L reewvad. [t was feund uecessary by
Stanley-Corter o ex pluy n srehalice-icgineer fira {Wileon and Co.,
Chling, Laisas) L pose @ complece suvdy of the fabricatad spauvds to
determinwe which wers affc led aud whi ' of turse covld be econcmically
rewerked {or rewse.  IL vos detssnines chat o ehe 2200 epccls fabricatad,
1300 were charged, ¢ whi o 491 (suie mot ba rew rked.

Mot cnly wao tlire & ved expes oy amd delay r¢ make the necessary
study or the pipe spools ‘cscribed above dit Che revork was mere custly
in time and wonay Lhon eh origlcal fabricaciin had been.

The Contracter “vald ncc tell just wit Lhe work smouated te, the
crvdal obtsinable {0 the deleted sacterial, nor could he determine
quantitles o1 pew wr' aris’ required umtil he had sathered, surveyed ard
completed » s‘tu&, vi the -~panged meterial, Soviiesly the Comtractur was
in Do position te pr vaee a2 reuscoable proposal Zir Chu worh ustil cone
viderable mone; and 'ime 'ad beean wxpanded v btaimiug thr data, aad this
office was in uo bet' »r p oattion te evaluste the shange.
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host oI these conferences werc Jnltiacted by the .chilling Arxce
Uffice whar, It eppearsd tos. che subwitrials were behind sehadule. Howe
ever, Lo eplte of exétditicg assistance given by the Schilling Ares
Cffice, dolaya wire experisrcec ir untaining approved shep drswingas, cal-
caleti. o roguireme: s, etc.

secavee of the Jari0ue welays 1 uitimete vessvl producticm, it
WAS DeCoxSary cu resert te an acceleraced schednle 1p order for delive.
erics Lo pe wade iu Cime to avold sorious Jdelar an the overall progrews.
Pver 68, L. we2 necersrry to place these presscie veeowmle sfcer Lhe erib
steal had ber arectrd above the crad lovel um whici the vesntls ctenr,
ratiwyr than at the o orract level as originaily plamwd.

All poeeible 3L 08 wr & taken to expedite procurcment of msterial,
plant ifasticativn an' shij win to the Job cite. Thi> accelerated pru-
AFAL wAB TRt s3ary (rsa L7 standpoint of waintatniug schedoles progress
end was vostly to gc apli .h.

struthar s-wells (x e  reutly claiciog approxizately $5.9 million far
sdaitional coats dus 0 @& ey in approval of shep dravings, wasl the warde
lng of Che wpacifice! icuw '{th respect te the materials used sud the
applicadle test proct inre:

PRCPELLANT LUAD "5 51 I3 PREILSS

The “rapellant | adir . System Pretabs were furnished under Contract

Bo. w=4l-GL3~PhB=57" ', & rded Paul Hardemae (23 Tehrusry 1960) by Fert
Worth iMetrict Eogine r, + o was reapomsible for tne meuulacture, shop
tesiing, .anu'.dtrl'.vu'g of L ¢ umits for the ALlas "F" program. The
ruspective Abiws 'F' ‘rwss were 1esponsidle for the imatallation snd
tieid testing of the “vete . The cost of design chenges was baudled by

Fort Worth flstrice, ne ¢ st of firid changos by the 2rea (filce.
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ke otner uhassn of thic program, (he prefabs sustaiped many
design changes durio]; meoufacturiug amd revisions that cavsad replace~
mepts after installaxticn. Prom 29 Fabruary 1960 to 1 Awgust 1960, there
vere 135 revisioms that reflected on 6] contrect plans. By the time the
prefabps for Schilling Alr Force Sase were cowpleted, there werec a total
of U3 plan revisfons and mary clarificalion shetcbes fasued,

bve priwsrily to the dalayed Geltvary «f the Process Vescels, pue
suliant and very eostly drlays vceurred ia the installatfon of the PLA
prdabn and intercoinectsng piping. Through a Chaaged Conditionms Claim

swecesstivll, prosecited | Tawl Hardemsn over 467,000 wae ndded to the

copt <f thins work.

Xl VESSEL LU 0w

Paruyrapn 13-02:, &r tien i3 .f the epecificativos for Cumiract
Fo. LA=23-02d-FUG-4/ 1, (riglnally statad (v part: "Prior tc instale
lativn of the plpiny and compenenis, the Contractor shall check to his
satlsfaction Clac the Tecllicy vesuslo ond interconuecting piping and
compiments are clear, avd free of foreipgn materisl.”

ibe Coatractor vho furnished and installed the prefabs and inter-
conmecting piping 4id oot furmish the vessels. Furtharscre, che clean-
Linaee reguirements /cr tise prefabs sod intercomuecting piping was much
wore restrictive thrn those for the vessels. The contractor was there-
fore mble to disclain eny respinsibility for the vessels other than that
fAscossary to sarisly bimrolf either that they were clean o that they were
Eet.  Beczuse ol the difforence ic clesnlimess Toquirsmesuts for ths vessals
and for the system, s was able to esiahlish {n all cases,that the veasels

WeF® LoL clesa. e “herelcrs refused to commeet to the vessels urtil they

wore ¢leaned.
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Cleaning the veesels 1 place would have beor mot omly time cou-

suning owt Che o8t vrald bave beew proiibitive. To removs the vessels

from the <{l. aod return to the plant fur cleaning womld have resvlced

tr & serlov, delasy co
dsCidec Lo blow Juwn
preassal nn Lhe wunpee’
Byslom.

To avord any fur

paysentl oy ance Lo e

result ol tha wedlfic ¢

of apprexamataly §84,

DLESEL SThKRAL ug

Tha zpecificstier s

woder Comtract M., D2
vader Comiract e, W
electric current requ
advautagas tC thls ny
a complere .L.‘ank wut
bees wibstantfally Lo
epecial gereratury to

s [u biodificar’
cumpleted as early as
testing.

It was iecessgry

to proghwce the 48D v,

slevators. ‘thia 430 .

consirwetion., After carefil consiceratiom 1t vas
be versele repentedly watil nc particles wvere

ion prd of greetar sire thet thet permitted in tha

cer dalay, a avdification was {isued to provide
e the method cf cleaniog the vessels. The net

Lot Loet wee an gcditfoa to Lhe contract emoumt
M, v oagrecd upon in the final settlemest.

CRTV I1un

pr cric. that the diesel gererators supplied

130 L -ENGeq2t) amd Installed attsy as3igument

73+ ~iNO-4231, would be iscd to supply che

o rinal facilities choackouc., Thors wera twe
mge ks tlret, Lhe diecel yeuexators would receive
Wy wcomdly, the {nitlal contract smoum:t should haye
© tiiough net requiriry the Contrmctor to furnish
apely the 240/680 Volt, 3 P power for final tescting.
M 7. 7L Lhe permansut power eystem could nct be

he  lectricity was requivred for Lhe atart of final

“t ihe Cootractor to pruvide special penarstors
(vwel Decessery for cthe vperation ol the fagility

P o wae alse required to operate the GCovermment
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furatshey rechargers vied <o extancively an che Vessel blewdowns and

{inel tanscipg of the F.L.0. prefads and inserecnmecting plping.

Due To the fncremecis ' ame propressive casting rvequirea in the

F. L. 7, instailation, ih:

&iZAY Lhe start of Lnstsl!

pewer was veeded continuos-

Aly Force. o zosl Lmstan
FLS rtwwm:, nuwsver =F Che
Carter'sm chaulcal ftems ¢
Adortlinal costs ey
Lt was found that a cewly:
&od ndd au eatra Leowm for
todafication Mo, 71
ator exhauat aystem.
Adafitional funds wer:
geuveralors sang the main e
¥ra-t Ho. LUG-6281, ner w
itself, required under ti
vhuch the gerarators wora
uring the various §-
revised tusting procedurc
wan vrequired tu pruva the
was ®ol uniil 17 February
opueracispal wse.
&L Zite he. 8, froo t
I9¢i until 17 Febrvary 19¢

was nPecediary [oy Lhe Cond

Lart of Iinal iesting ves very shorctly

tton.  Pollewing the start of Linal toscing,

votil the sitos wers turned over Lo the

c4 une fival testiug was put (nto wifect on

“CoBALT <1 twe, finsl tedting f itauley
rowds tor testia, ahosd ot Peul herdsman,

peu waen, atter pleeing a cisuci senerator,

Dange was necessary te revisc beam aizes

ppurt .. ine generators.

toed g1l piping to the dlesel gover-

‘quired L provide the cablc batwees Cas

b panel, as sgme wai ot covered by Cope-

‘iving excterusl so the dicsal geverator

"liw Heker Compemy Conirsct Mo, EHG-4263, by

ruished;

/% ir. the diesel Jonevater Lnstallatiua, a
received at thu end of Jamuary 1961, which

wIaturs privr to pelmg put ioto wse. It

L that thse gereraturs wexre accepted for

inftistion of fipal testing 2] Januery

when the generat.rs were roady for ues, AL

ttur to Ivrnish the viectrical power from
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hiy Cewporary gencraturs. Aa averagc of thirtees days of terting with
Lhe Contracter's geuerstors epplicd to che remalofiug sftes. A large
Pertion ol tar teating had to be dons oo ar overtiow basis ur with Lhe
adacd copts of night differemcial applied te the wage rates.

AfCer the diege’ jemerators wore tuw useé, it was necefiary for the
Contractor tc¢ nperats them., A eodaficatica o the COontract war made Lo
cover the furnishine sud cperati:e af generators Ly che (Cuntractoer
dutang finsl testfing wntil che diesel generelors vele ready for uee.
The wodification alac covered cperation of che dlews! peuerators after

Chey lwd beci teat tum,

e Gevernment rtinsce fu cuonectiop with furnishioy puover was

3140, 514,00,

EIVERNTHL_ FUPY ISYED PP PERTY

@, Cooaterweigit: The counterweight tur the Lewnch pletform
conslebe of 2% leave: stacked and laic togother by 12, 2§’ rods and
Buts.  ihe total warght ~t the counterweiybt is listed as %65,000 pounds
and poved ;w0 small predlem im unlosding and hamdiing.

Tue (ounterwelp' it delivery schednle nad bean aoves L; from the
fuitial date of 23 ¢ yember 1960 to 12 July 1960 with delivery to be
made o the 7atlhead riwarcst each site. Althcugh the Contractor ree
Gueated several days delay (n dessvery, the first shipment of our gondclas
errived i~ July 19€0 at :chtlling ALr i'orce Rase fnatend of the railbesd
2t doverly, Namaas, - here delivery wa. wchediled. JFour more gondolas
arrived 15 July 1960, lltﬁ et Sehilling Air Porce Bace, aud it was Jearoed
that spproximately o4 ard a halj counterveights bad becn received mirms
the necemrary Lic reds. The [irst set of tie rode were rejected prier tc
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shipment Lacause of err.r inm thread cuttimg. These zods were later
rhipped fux Lowporury use end sLiseyuently replaced when new rode were
imoricated. Tie reprugramming for earlier delivery cf the couaterweighte,
the subsequent delay e delivery to vhe first cite and the extre handle
fog ot the huite, all fucroased the contractor's coats.,

b. tily Crib ‘uspunsion Syetew and wall orackets: These items,
briefly known as ahock hat jera, cunsizt of four pairs coi supporcs of
the spring luaded «iapensivn rod Eype, installed at qradrant points
Itnuidc the silo. The uppar eod of the rod {s hung fruom GCoverument fur-
olshed Lrachets fmsteced to Comtractor furnished irnsert plates in the
sllc walls. iacn spring capsule has & listed weight of 23,700 pvumds
andi, Cogether with the rods actached to mach wod touals 23,500 pounds
with an overall leagth of bY feet.

The uLentractsr potited cut shotily mlter the start ot crib wrection
by keircer Steel, 2 August 1360, ther X¥aiser Zreel's experience dicrated
that the shoch heugere must be swopendcd bufere crib etecl erection
pProyrevecs past thetr lceatium; ctherwise chipping of the cumcrets would
b neceaLary to get the hangers in Placu. For cide reasom, this office
Tequestad thai delivery for the first site ve 9 August 1960 to avoid
delay iu the crib steal wrection. LEMD wase comfident that the 9
Auguet date weuld be wet.,

4 Auguit 1960 the wail brackets caly were received, snd Eaiser
ftewli, perlorming tha crib ereaction, was ready for the remainder .f the
shock hangers cn 5 lagust 1360,

AFEND arranged to air lift the shock bangers, which' imprcved the
delivery datre; however deliveries te the first five sitas were 3, 1§,
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b, 13, anc v Jays, respectively, behiva schedule. Ar the firat esite
Earecr Stuwel, periorming Lihe orib crectaivm, »as actually rmady for the
comploets vhocy hangers, four days ahead of schedilad delivery.

Tow cvizinal plas te shiip the epring ecapsule porticn of the suppert
teiger in A comprewnsed ool ready for iostslletion was veconsidered dee
tuv the sa’cty bhazard rewuiiing frua pusdible xelease of compresslion
ploce.ns during shipment. ./ the roeussd of JVBMD, the contract was
modiflec Lo provide tov by spriog compressiom to be acccmplished at
the job aile Dy the cunstricilen nemtracter. AFRN wawn to furnish large
Jocka Tor the cumprression, i wevey Lhere was a delay 1n obiaining jacks
of proper capacity., {of «f the jacis fernished was not eculpped with a
Propsr selely device tou v i agalurt unexpectrd relsase of ecapreseiom
diring the jJecking oporat) . An szcldent which cccurred ave to the use
of thbe vnsafe jack, rtasul: li a2 breken Limd Cu ome operstor and Usmeage
L. the «pring capsule, rze ‘ag r1te replaceaont,

MELOCAT LN OF_ACULES g

e. _lte ho. b focess Cumd: In order to comply with State of Ransas
law co proviea proper vis! o lhly for che ectrance of a side rvad intc a
Fedorul Mighway, il veos ne  saary to (hange the lucation of Lhe access road
Lro@ that soom on tho cor act plans, The resurvey, redesign snd rasl
eslate acquisition deiayad custruetiom of the eccess road from L4 April

1960 rv & July 1940.

fhrough a private agr ~ent with am adjacent property owmer the

L]
comstruetion coalractoxr & oged for a sepatate access to ciw launch
olbte proper. Js a resvit, aly a relutively small portiom of the 83

day celay in accese road o structivn sffected thr isunch facilities

proper.
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The resvrves, rrdesiyn and reguiremert for adiitional real esiate
werr ltewms whiclu reteed the overall cust of rhe senilling program, al-
though thay did wot result in an extensive incrsase tu Comtract Ko, DuG-
8281,

b. site Bo. 12, Acces~ koad: bxcept foxr the fact that the site sccass
read crters ~ malu State Jlighway rether than a4 Federal Highway, the reasen
for the ra2locaition and sanrer {n which 1t waz sccuxplished wae almost
fdentical vith tie need for recssign experleuced at Zite Ko. 6,

flthough the comstruetiovn of the acceus read was cnly delayed
29 days at klte Ne. 12, frua 26 ay 1950 tc 24 Junc 1960, more dalny
remvlied ic the lavnch facilitiys crostruction a» the coatractor exe
perlenced more problems in coteining ace votablishing @ Leagorzry access
subil the rededigned locaticn could be officially provided.

Tha increased co ts te he Centrecter for this chanpe pcceme a

larger purcentage of 'he t.tal {ncrsazo than {n the case of Site M.

6-

SLUPER:CE: Ih T LERA! LES

bmiher itew whi i Ane sasrd coscs undeg (untrace Ko, 0A-23-026-
INC-428] was the diff spc: in tolérance: beiwcen the Propellant Loadimg
‘ysten piping remquirer ntr. the comcTete work, Lhe emnadded ftemu, mmd
the crib steel. Becar io t!

¢ ¢ld vt bave the seme toularances, 1L was

most diffi-ult <. hevr an . resment im fitting up. Fven hed tha work

mot bean conducted cu w oac rierated basis, the tolerences in rne eyn=
crete wers uwcevally vovers compldering the type of ecmstructicn invslved
and the wethud by whic! the conerete war Placecd. With smbedded items
Placed {n comcrete maving n tolerance of Plus ur minus une inch, it was
wost dLLficLit to acte-h brockets ro held PLS pipe Baving a toleremce of
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Plus or mimus ome sixteenth inch. Corrections and ed)ustments required
were delaying and coerly. Thaere difficultics were fusthar rgaravatad by
t.h:‘ layout 0 piping with maam.ceownts ficm the X snd Y axtes to be in
with flemz mearurad [y the erib steel whera locations varted daily.

UTRER CR.LAYIMC F/CTOUR:

——

isch drlay te Ub conciruiction uader Corirsct Ko, ENC-4261 added
o tae ccit of the murk, room to m gresatexr omtent thet orthers. Cbvivuely
any dalay t: pacing liens -uch #s oxcevsrion, cumecete work, snd crib
erection drie ed all £0llin cc work day for day. woleys Lo ciher than
actially pacing ltexs ware trequentay cesnctly 1u the impeet or rippie
otimct on clher \tmas cloe ly asxociated with the delayed ftem. In
eithor cass Cle coul oL v cuming dxleye threugh sccelorsted effort
vith {ta annate fneff:ci1cn  was & very sppreciarle fiem.  Ir s sees
By Fahdbit 27 rhat accvle “tivm ace itrpact amcunted for a little over
I3,F76,000 3n cthe totl ¢ racl cust. In adiition ce the delsya
Tresuliiag f:oc Chenge o Com Clone, Modificatious te zhe Contrset, amd
other itecs previcunl; men! ioned the fullowin, alsc caused delxys with
thair .Attu:.‘w.l.t cost mere "ce, although to o lesast degres.

a, Advaree deatiart  (he heaviest sncw storm recorded for ibhis arca
affected the rites st the : ‘tgat of the comtyact, making it mecessary to
revise the raquence v’ alt: - of which canstruction would be sterted in
order that » minimum { dei:y would rewsli. Pecawse ¢f less 4ifficulcy
in sccess, tites 8 an’ 9 w o put shead of Mo, 1.

Even with the sh' it 1 cuestructioa seqiance, the removal of anow
to clear for the atar' of cperstions ceused the lces of two days at Site

3 and two dayy atr Sit- 9,
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Tha excecsive melstorw In toe #ull folliwing the thaw resslted ie
three more Cays of lcst cime st site ¥ due to the accees rced decowming
{mpassabla for rvbber-tired counstruction equipment.

IFxcrozlive yraanfsll witheet dryloy spells began ocouxrrinmy ol critie
cal prases ot cxcavation, resulting in twe to three weeks lues of cime
at both Sites 7 and 9.

Tukal lost time wue to weskher on Contract Mo, LEO-4281 for the
construction of Missile Lavnch Complexee was cstimated ar twenty days.

ve Hing Beamw: tiyht deys cdelay at tre first sits oculy was charge-
able tc lace delivery of ring bumme. Dolay wav caused dy Lhe ccrpressed
conrtruction scbadule, tiwe lnst (n transit, end ftlim to repair shipmeot
darea; .

c. lardenel kotiot, te do. 21 The peosalbilicy <f the need for a
Bard b..ttum was the s bject of conmiderablis romjucture Ii represencacives
ef the C of &, AVYENMD rad U2 coustruction cuntractor for several days
betor? excavatico rae hed "he oriyginal bectem clavarion.

um L oAnguant 1900 afte: the excavetloa wes completed (Rafercice
Slevati.n 423) an imsiwcii  was nade by representstives of tha C of X,
AFIAD Flala Office en’ Bec Lel. It was apreed that the sump showuld be .
excavala: and taen et that Lloee ancther anapectioa would be made to
reach & cecisiovm az r the Cype of boitom to Le cunstroctad,

During the sveal g of 7 Auguct 1960 tbe represectatives meutioned
above {aspectud the < aft i sump., After a conferencs at the job site
it was deterained the rthe so~called hars or preasure type bottom com=
struction would be o uire! at this sita.

This clLange was “gcer ary to {insurs the fstegeity of the sils E P o
styucture. Althagh “ome ‘alay resulted from this chamge, tixcugh

l4=-2-24

" F o
W . "i_ﬁ-'

..y v AR ..
e et s it e s bmin A R e bt o Py e RS L L s

-




expediting and scceleration, the everall daley was prebably reduced ts

batwean 7 tu 10 days.
d. Mumlaex of v

set, complicared by ¢
of record heeping of
sad euppliers. For ¢
dseribution of 166 ¢
that the voluma f dz
rlsundarstending, del
ducticn alone was tre
Uclgle

Eavise

RLavise

Orfzin
Drawin

. Hevise
Orswir

Sehd ll

Basic

P8 Dr

The {11 effects -

plamaing, fabricstiom

Schilling tham any ot

visicas at Sohillinmy ;

the six dtlas "F" Are-
gReMRY

The vne {tem whic

which L5 the eormmom 4

1

“ings: The volume of drawings involved at the esute

WEt upon change, resulted in a very real problem
eeipl ana ulstribution te Chirty-six subccntracters
b Aifieatiom, the Contractor recsived and mde
taz of eseh dyawing. Thare is po Quasticn but
oy and, at times, the rapidity of changas ceused
‘8 @ often costly mistakes. The cost of repro=
mdis . There were:
- C7 'reet Draviogs 230
by ‘demda 2448
by ' diftlcation 360
Cr  Cteal 3upplewestal Design
167
Lri Sceel upplemsutal Desigm )
361
. # @ Shetches 127
Fratab acd Piping Drawings 66
"1 Revised by Modlficatiom 309
ch

"Thecry of Comcurramce' {.e., tha sioultaneous

# comstructicn ware prcbably mors notfceeble st

“éflas "F" Complex. The musher of drawing xe-

*0 rute testimony to che fact that st the busd of

s L

' learming curve was sharp and costly,

77 mosal reprasentative of the cust was the leborx,

" ker fur all trades. Im adiition to cogt 1t
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reflects the acculerstiom amd contains the inefficiencies of vvertime
work by wadiog still further houors. Imgart tu wars included in the added
marhcure ot lebor, Lhouyh an howr of lmpace caenst be soparately dise
timgulsbed frum any other howr of work.

Two charts in Sretion 22 of this report show the comparisch of
Contraet Fo. KRG-428] moanhours "As Plansec” veriue “As Built", vae
chart beimg in wonth'y teigle, the other showing the accumalative ree
sulte. It @1ll be poted in the lotter that Lhe toetal men houra “Ax
Sudle” ahows an 43% Lnereaze over toe tivtal wan hours "As Planned”,
Exmaedt "A” shows a 930 Lncrease im dyllars.

Uther charts ahaaring a compsrison of Crip Steal trecticn, seheduled
Vercuh actual, amd a site by tite portvayal ¢f scheduied versus actusl

conotyruction <f pacirg {tews are alsu located fu sectiom 22,

la=R=26
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EXEIBIT "¢
TIELD CHAKGTS , 3CHiLLING

UERCRTETU 2

W

39

47

L

L

70

a7

)

90

m

L)
lu2

177

187

190

Petiove existliny fenec o replece $
with new 7cuce at Sites 3, 4, & 5.
LIOO-0UL |, D&k

A 120 x 15" NP Dxainege ac Bita
leos 1 = iine Jtem 00-00LA

Ralccation of cercaic Material Stock
Pilrsa = Line ltem 00-001 it & E

Install Giecut I'ipes a Grout at fite 1
idne ITiep 00-0014

dlocr Gas 'ole mt “its No. 11
Lins Item 20-001 F

Provide Gioat at *ice 10 o Grour as
nece raary LI (D-3C1 J

AdE " pnile Valve ir 6" Walurline to
Twar 1

Conslruct eadwall :ite Wc. 6
iy [tem 20-001 p

Add roul I'ipes Site Bo. 2 & Crout as
Rac. sary limc Item 00-091 B

I'rev de & collimacer {nsert !‘an. Burvey

Prov’ de wo bubber Gashole for Blasc
Clos vas

irec’ Redl Towers at all Lites

Hiec Fie'' Changes 14 thru 26 Jan 61
Prov da D ln Pumps level b, Sites 3, §
aY 11 5' ow provide Hbut-off Valve Air
Recs ver J! QU-001 C, H&l =23

Prov' ‘c te porary service at 5ites ¥ &

¥ v Mali m Cumpresscrs (-39

Yapl ve Br ¢ Reccwsry uilencear Geskets
Tte- 7 & ©

14=h-29

M 1
2T

iRy

3,301.00
155.00
2,341.00
16,769.00
3,770.00
3,000.00
4.94&_.00
4,732,900
4,207.00

l|m0m

13, 140,00

2,155.00
4b,349.00
ZO,Mcm

634.00

2,051.00




. RECUAST MWy, DESLRIFTIVA RO

196 Psplove Tressure Safely Valves $  1,634.00
PEVD & [57H]

19% Provide Tlectrical Service for 12,374.00 ¢
Altrrnatova ou Suboersible Poaaps

222 Prvise Jvoctica Bow KRack to bwld 268.00
Talephonr Lablimet

31 Relocate stlat Line Site #12 221.00 -

232 Re-lstter 4 Re=locate Signa Se2 & 731.00

53 - pe! (e hecess Read Signe
Sites 6, 2 & 12

237 Che “« Ge' Detsction Wiriag (Par. 9¢) 1,300.09
240 Far: ich / ~ricsu~-made lens with 1/27 1,476.00

Focrl lea th oo TV Camera fn liew
of .'span ade with 1" Tocal length

[UI'L - LD CRANGES $122,638.00

D iGN _CHAMGES

7 HMisc. Ch jua, dlast Closures, LElec., 26,571.00 '_/‘
Mets ! lre o soril - 9 Sitew

d rhrc. ybe gos, slectrical & 14,721.00
twea! anic.

13 Plsc. Ch qes, "W & AC Facility b 152,00 3 3
Fipfog & 23 Dutectiovk Syctem

15 Ravia o -1 Uells & Service Rosdy 1,002.00
LI {3=QU! =, 27 G -

23 Revs e Ve ve Pockats, Plusbing, 16,371.00
Comy "asse:’ Alr Systes to LOC

20 Add nwitc! Sear Supporte, Disconnect 7.930.00
Braskets - Fevise Conduite & Cable Size

in el ocote ccesn Fuad at Site Ru. 6 36,439.00 ,
los Itew U0-001 7

3L Mies . 5t7 ctural, Zlectricel & 4,029.00 .
Meci ‘nice  Changes

32 Relccate ‘ccoer Kcad Site 5050 12 1,4048.00

Lion Itew 00-001 L S

14e3e30

. » i
. ;‘"_._.;,,‘ T



REVJIESY K.

PESCELPTL AMOEWL

36

41

&

53

ol

67

82

LR

32

109

107

108
109

111

Roviex Crib Zlour 7reming Plan

Pressura dwitcches Ua'az -
ftorage & Teat Bxcbanger Noxzie
«rientaciom

Aavise fteel fuy Facility Llavator
Culda maile & Gcher Mize. Changer

favi.e Baguivemerts Zox Lperaticm &
Halncenance Kenuals

Reviwe Pariing Areas
ldvs Items 00-001 A& thra 99-001 I

kalocate Tile Flelds Sites 10 &
12 - Line Itcos 00-001 J A L

Altrrmate Plping Arrangenans betwwon
Gaznous Vosseles & Poping

S

9,590.00
1,479.00
61, 346,00
B,6065.00 -
¢4, 250,09
4,54d3.00

26,152.00

Revise 3tanlard Equlpment, Package 1,413,000.00

Interim Pmt. COC Xos. 428, 260,

276K, 248, 333k, 342, 3ok, 3E1A
& 33

wovice Collimetor Plates
Pro ide Frime Cost for hsphalt
Extend Grovad Grid to fual Tauks

Revicronn of Entrance Security
Syst um

Provide Hrrew Fastroars im lley of
Himg~ Pino co 480 Vult Panel

Raevi‘e Polawis Sice Tube, Bevise °"CD
Cocling X stew & Other Changes

Bavi + Flouible Coonectioms
Flel' Che nes re Crid {teal

Inets 11 2 Ulbows on Hach Heat
Recot ary rilemecer

14-8-31

4,755.00
15,983.00
6,747.00

160,814.00

5,875.00

22,28.00

92.00
9,375.00

9,242.00



icct Rl I‘;(l,_

LAECATIFI LW

Ll

LL5

117

12w

127

131

132

134

154

142

147

le8

149

150

Extend Water Weli Acczss Baac gt
fite Nos., 1, 3, 3. 6, 759

kevinw Zorlzontal Crib Locks
(Be' “le Hprce)

[xprilse Gcereen, Yire Frotootionm
Wiriug & *Mee., Changes

Add [iesel Ceneratcr Suppurc lcoel

Blockouts tor PLS Liner im Jiil &
Vent .kaft

Cut 1t le in “4l¢ to Lnatcall) 5
LY Line

kevizleas te Pipe Supp-rt lnecrt
Ple re

Revislen Lo Blesoe, Comduit at
Wat v Cailller

Cor ' »ct Pwxd M untiug Stvdaw -
Lewe 1 o4

Pipy cleaver f.r lemovaiile Haworail
At il Dovr: & lasc. Changes

lev: clane tu Security Zemce, to
Prov:de 10' Prangille :TOP URDRP
165100 U5

AMGUHT
¥ 4,453.00

9,309.00

30,860,000

9."’"10.%

P, 750,10
2,638.00
40,670.00
3:031.00
10,429 .00

38,5645.00

32,300.00

"uvisions b2 ‘werbesd Oylinder Aracket 21,729._00

U=

stru tural o mlectricel Chargea (=)
iy cleckouis, Inlargemeat 1-14

Culds Kail Lupporte, Hewloads oa
L/¥ v Oriv locks & Bracing U-1$

Frovide Frame icr “evem Crating
Cpenings (=]

146,062.00
4, 633,00

40,30, 00

1,664.00

Corvretian to the Installatien of the 21,770.50

Lauvtnh Pletfcrm Drive Rase
Assehlics (~2

14~-8-32



oy

REURST M,

338598 ¢ FRAL ANCURT

133

159

L6,

169

170

173

[

lov

Lea

152

193

1%

195

137

Reévise Droxgemey Shower Splash 11,434.00
Pau &L Drr'n balow Level 7 =%
Cortart I rurierence hetween Wizewsy 1B,921.00
i« Climati ior Level 2 & Relouste
Batiery © “rated Rmergency lamp (-6
Corracric s go Crib teal Drawings a63.00
¥ acd
Eolccata.  of Hanger, reexoute Dvaim  16,033.00 -
wps Fros Vievr Dreim 4-10
Filsc, Chs qee thru J) Bec 90 =)l A, 760.00
Turzirh | tcrized Dauper VP 21 .-19 L,E533. 00
Miao, (b yes 4 Jan thru i4 Jen €1 42,250.00
..:‘l"
Rev' »len: o Elactric Powar, 1GC 4,5%3.00

54 &
at Le by, oo Ceed
rlxc. Ch jew te Flle Crib Stewl 1, 500, 000.00
6 acvele: Tiom 3=12 5L eh
dluc, Pie 4 Cuangas 27 Jan thru 17,476.3C
11 7eb vl ‘=25
Meoolla oun dangers - =34 13, 746.00
Cor'atn ( muges tu Presm.re Gege 5,930, -~
Lie' Rao;:se -2 '
Sval Halding Lavel AL, 34,755.00
Pis . Chonges 11 veb thru 1) Mar vz,0%0.00
ul =36
Bal. atsi.« «.f Llacc. Tivtures, Sices 2,289.00
3, /. % b, ¢ ad Cmdsiy
Ple ) L(he wes from 20 Mar 61 =45 17,990.00
Bote @ BL: ter ileaterm for ASC L,651.00
Cont ract la, 4739 rehb
Char oo iy e, Req. for fsfety Platform 109,20
kewiork Lrib Frame Lo Accumodate £,271.00

Sefety Flatiorm

14=3~3)
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204 Celate Spucifications Kequiree 9 224,400.008 -
mante for Finish Paintivy
(nucrside | Gratinge)
206 Jowdrny, scross High Strangth Bolted 49,265,700
Julinds
2Ll tnlsc., Chenges from 2+ Apx 61 3,727,000
14 Pooiflice! Low to Blest Closures 70,000,008
27 Faodifica’ icn to Latety Platfurm 1,0%2,.00
227 meviac Liail swaiteh Setety s letiona 3,507.00
241 Seal Cracvs in zile Caps, ALl Sites 7,011.00
2he levisii. - af:ty Platform 320,00
249 reslificatfion to $1-C Subwersible Pumps %00, 00
r-t'l & P41
258 Bev) waue o AR Cable ; g.0¢
EST L bl USSION CRAMGET $6,577,352.00
'S a et
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. Scheduled Astual

Contract Date _hete
Ll "0 UKYGEN FACILITY Ho. 4361 4/20/60 6/10/61
HISSILE ASSEMBLY BUILDING Ko. 4451 6/23/60 12/31/60
CIMVERSLON ¥ bLILDINGS Lo, 4491 7/12/60 10/31/60
KE-ERTRY VLHICLL No. 4497 7/25/60 h/l!il. :
HOUIFICATION T MAB No. 4866 4/3/61 6/15/61
COMMUNICATTON DUCTS No. 4921 6/7/61 3/7/61

FUZL CATCHMLNT TAMKE, NC, 4974

CITE “CHEDULED ACTUAL
N, CUMILETION DAlL COMPLETION DATE
1 12/4/61
2 1/1/62
E 11/6/61 11/11/61
4 11/27/¢1 11/27/61
5 11/13/61 11/22/61
6 11/6/61 11/11/61
7 11/20/61 11/24/861
3 11/3/61 11/7/61
9 11/5/61 11/15/61
10 12/18/61
11 12/11/61
12 12/25/41

ALl eontracts on this page ware accepted on or prier to the schedy)ed
cumpleticn dates exoept Contract Hu. DA=4974, which resmains open. Liquidgted-

damazes in the amount of 53700 have bBeecn assessed against Contract ¥a. "
ENC~49 74 2

16=2 e




17,  ADAUNISTRATIYE TROMGESS
The stafling of qualiffed estimmting personnal waa extremaly lata

in the life of che Area office. This caused a great backlog of werk to
bulld vp as caplained i both the sectioms cf this report entitled
"History of rstimeting and Ji-gociations” snd "DPlecussiun of Acceleration”.
It i3 belicved that had the <umlified esctimeciny perscumel bren staffed
from the beétnuing of the prujeet, the Government would hove been in a
much bacter powitiva te foroc megotiaticn action on the part of the
Contracter.

The frequency and scey' f che mamy scdificaticns o Contract Mo,
LNG=4231 sericusly affscted ‘he coctrulling featuree of work. The net
fncrearc of construetion woo . to be pericrmed under the coutract was
large, buk even mure serici s was the modificetion of previcusly wmodifled
work. Conscructiovan vork wes glmont cunsiantly belug performed that re-
sulted in oo propress tovs: | completion because it had to be redouo due
to further changes. This ¢ nditlion created contuslon as well zs [romea~
dona scheduling problems. (lils prublem was part of a comdition waleh
became kncwn 28 "impact., e iwpect faciloers were extremely difficult te
visualizge and ovaluatae,

The Arva did uot estal tgh a claime file until Jasuary 1961, Umtil o
the establislment of this < alms file, no one perecn knew the at;otul of
811 of the Contractor's ¢l ms. Generally, each time the énntrlctor
wrote a lettaz comcarning ¢ claim, a seaxrch of t;n main file wes mads
for all prior corvespomdenc pertainimg to the subject. This proved to

be time consuming and uot ¢ lways fruitful,

The Ares did mol esta'lish a gystematic method of obtaiming fufor- |

-
wation necesssry for preps:otica of Covernment Pstimares for Chamge

i7-1




g %
Orders at Che tiwe such chamges were put imtc effact. This opened the

P . dosr for much umcertaisty and variesce in the iafriz]l Ceovermmenk Eptimates.
5 Change of Commend {rom Che Kansas City District C£fice ta CRIMCC
. created Zor a ahert while confueion of vesponsibilities of the maw l!li;.“
guartars end the Service Districc.

This eoffice Las experisuced mumsrovue deleys effecting the receipt
cf guarsotcs dnocumapts in accordsuce with CEBMCU Circular 61-3, whach
requires that "nawe ol prime contractor with completr address and tele=
phune curer, sud the uames, audrzs:es any telephune mmbera of all »ub-

coutraclors aod/cr equlpment suppliers or manuracturerr specifically

designated in writing by the prime csiractor tor direct ecmtsct,”

This clrcular was tssued on 9 Jucuary 1961 tully tom wonthe after
the coutract award ang beginmdng of comstruction,
This meant that tho majurity of che guarantecs wers in thae ponge:~
slon of Che Coverniweut end (¢ was theo vecesaary to reguest the Com-
tracter to furnish the information as required by the abuve meutinned v oy #
CEBECO Cixcular,
After recelpt of all guarantee documeuts and the informstion re-
quired by CEEMCO Clrcular 0l-3, _his uffice preparzd a epread sheet aod
an index of suppliers and/or manufactursrs with names, addressss and

telephon: maberv, A sawplc exhibit is atcached to the section of this

report entlitled “Conclusions and Racomzandatiocne.!

17-2
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18,  CORCMLUSIONE AND RECCHMENDATIONE

astimating persotuel should be scaffed early in the life of the
Area, if the Arca {s to te responsible for eatimating and uegoriating
Chaunge Urdera.

Change orders should be Lssied to the Comtractor only after all
sectiums concerned with the chsnyed wurk nava reviewsd the Changs Order
for effects and complsetion.

Prior to negetimticons with tha Couctractir {i a Kutice to Procced
hae nit beeu 18sied or at the time a Notice tu Proucead is lssued, a
blank reporting form should ke giveu to & Guverumeut Engineer at each
wissile site. This Lorm should be fille¢ cut and returned to the Area
Office s¢ tnat infcrmation cau be used ic Estimating and Regotiatioms.
Thi» repcrt ahould esk particuler questions concermirg the status cr the
work to be cheanged, vnuswal factors akfecting ecst of chanpge, mmterial cn
hand, etc. These questions should be abuul particular facts rather
than 1o genevalities. This wculd i1nsure that the report fyum esch sita
would give comparabls lorormatiun.

Ibe fn];huing wrt suggested in the Atlas F Manual Mc. L1-1, Secticn
111, Paragraph 3-0la, huc has never beeu incorporated imto the modifi-
cation procedure at tie cchiilling Area Xffice. Tu facilitats comparison
batween the Comtract::'s proposal and the Guvernment Estimate, smd to
insure cthat the Cont: ctour and the Goverrse::t are in agreemsnt with the
items of work amd qui titf! s iuvolved, a particular chamye should be fur-
nished the Comtracto (pr: erably by the usw of DD Form 1107, Changs Ovder
Price Analysiz) at t! timas hie proposal is rejuested with an itemized
list amd quantities « the ttems invelved in the c.hngl. This list should -
be as comwplele as i Licabls, and should include sny required additioms

13-1




. on the paxt of the Contrector vith the price of ench_ltu left blaok
for impertion Ly the Contracter. The individual or lmi;n‘ !.l.t.ci;ati.-;
the modification shonld be responsible for the preparation of the 1ist.
In most cases, modificatiome fovolve the changing of sentences and
psragraphs ln the aeriginal contract. The practice has beenr, in such cases,
maxcly Lo write (nto the modifieation a atetewent which says: ‘''Dalgte
the fcelluwing..” or "Add the new sentenca or words"., stc, It Lie then
necacwary tor all persons councerned with the coatract specificaticas to
post these charges in ordexr to keep a set of current epecMcarions for
raferencs, by atriking cut the epplicsable pertioms and adding Lo pemcil
the new wording. This presevis quite & priblem amd {8 so much troubla
that in most cames LL i+ (gnored or is done at the beginning of & jcb
and 18 puz kept up, 1Ie copving the new wurding intu the specifications,
mistakes arc esometimes mads nmd one can never trust the marked out or
added purtione. This reevitn im a considerable amnmt of losr time looke

ing back to the modific ‘ions invelved co check entxies. It ia recom=

mended that all sueh ch nges in the future we handled in the seme manner
ar used for sm addendws Lo the coutract, ige, Lssue a complete nev page
with the changes lncorporated at the time euch changes are made in the costes

tontract. These new ps 22 cac then be fuserted in the contract and the

eld une either destroye ' or maxked through fur future referencs.

To improwe the sub iasicn of RPIZ material it is recommanded thet m
paragraph be included vier the ®pecial Conditions portiom of the specifi-
caticas substantially »» follows: '“The Comtracter shall include the
provisions of subparagr h aatitled "Squipment - Uperatiom and Hajintenance

" Data' abovw in all comt sar agreement:, and include chis requirement im all

-
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purchase orders for aquipment and compoments identified on the Master
. bquipmant Lisc tcr lpecrporetion in the subecvatract {tem or 1tewms,"
1o eredst an the timely sutmittal of all Decessary guarantee
documcits suu to provide desirable tafermetion for use when the yuaran-
tecs are invosed, 1t is reccamended that the attached {oram ahowing the

ftems involved Le prepared aud included at the end of the Ypecinl Come
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15, LIST OF COTRALTS ASSYORED T¢ THE CONSTRUCTIUK CONTRACIUL

UDRK CONYPALL 1), DA~23=02B-ENG=42M91

Boeiny Alrplane Co,

A, M. L‘.)mf_!. & Cira

Hater Couling Equip. Co,

Roeipg ALrp) ome L .

CQUIERACT  CONTRACTOR
4333
6325 Menry Pratt (o,
4263 w“hite Motors
4240 ceneral ILlectric
5711
5716
5725 Mean Hill Cotp.
5732 Nempce Curp.
3735 Trane C(o.
5739 Wintroath Puap
5746 Jey Mtg. Co.
5743 Clavase Fan
57990 Wing nfg. Co.
5797 ertram Co.
4340
3760 Psul Berdes |
4239 Otle Elavat

-1
19

ITEN
Altr Cylinder Supports
5last Closures
blesel Ganerators

Switch Gear & Panaels

Waterchiller Units & Rotmar Pueps

Cocliny Towers

Centritugal & Turbina FPumps
bewege Pumps

Fan Coil bnits

fubmersible Pumpa

Alr Rasher Dust Collecters
Cantrifugal Fane

Axial Fluw Yane

Propellur Type Fans

Overhesd Door Binge Assembly

FLS

Rlevators

. . 0 .
R - P SR SR
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' 20, MET OF ALL CORIRACTS AUMIVTSTRRXD BY CFEMGO,
P RHTLLIRG A XK
CONTRACT
WiarE PLacuI¥Ticn
; . (¢} '.:
ARyl Missile Lawnch Cocyplexer
4361 LOX Pacllicy
4336 Uster Supply
4451 KAD Building
bad 7 FEV. Bldg.
©866 Claan koum
4921 Cormn. Duct
&974 Fuel Catchment
4491 Comversom Pield Office
.‘ 5160 GUK Sleeves
- 3 \) SERVICE PACLS
3760 Arsigmment f PLS Part 3
4333 Alr Cylinder sprimg Bupport
4325 Blast Clesures
6163 Dizsel Gemerators
hioh Svitchgear & Panels
4239 Elsvatoxs
3711 Haf;et; Chiller & Eotary Pumps
5718 Coolimg Toware
5723 Caut, Pepa
. 3732 Sevage Pumps
- 5153 Fen Ceil umit
. @ 373 Ssbasratble Pomps
e, \ 20-1
9\:13 .t S g R



CONTRAC,
RUMBER DESCRIPIION

ALLICNKT SLRYICE CONYKACTE (C MWL) :

53746 Alr Wesher & Dust Coll. Unies

3763 Ceat. rans

3790 Axrel Flow rams

3797 Yrop. rans

4340 0. H. Peor Hinge Assemb 1y
IROCYRIMEWY

5760 ' rPaxe 1 4 2

4439 CBR Filters '
6062 A/C Fun Coil luite

V63 Viter Booster Puups

6070 iwslle Inclosure

4260 's'-'-'wmlr City Puwer 6 Liyhr

6097 G'X Vert Pans

4364 GO Vent blest Closure

5862 vria Fran. Blast Det. s,

7378 Grreos Helium l!2 Traijasc

1379 L 2 Trailer & Chargers

7430 Lk, R;ltth.ltlc!l

6172 H;' Rechgrgers

1424 Reutal of Tube Bank Tredlera

L4y Inira Red Anslyzer with Bacorder
T 4801 ' Swrlace Molsture & Dewsity Qauga (Miec)
ARCHITHCT PACINGKR CORTRgCTS:

LBDa hvise drawings & Specs for MAR Cleaning Poem




.

CONTRACT
NIV DEK DRSCKIPT LR
ARITTECT ENCIERER CUMYRACTA (CONID):

1]

4733 Dasign, prepare comtract Ougs, Specs & cost cstimate &
! prepare record dwys, Re<EntTy Vehicle Pacility, Phase II
4598 Fayafcal Status Eeperts
4322 Sutvey" to emstablish borizontal & vertical ceatrols
4541 Legine-~ing inveotigatioms & mapping fer dasign of
ccommr ' ations facllities
&bo4H8 Techn! -1 advige, chack shop ougs, MAR
4642 Water pply Facilities Deeign & prepare HEL
4363 Dasigr preparaticu of contract dwys, specs, bidding

docum: '8, cost estimatee, with optioa for chesking
shop ¢ s & preparation of reeord dwge.

4304 Seiexi  investigeticns & etudies & prepare a refractiom -7,
profil - for 6 mites &

4399 ~ Prepar  tepographic & plamimetricmaps b

Ll Check  op dwpe om ecnstructiom of complemes; services of v

reside  representative; check shop dwgs on process . -

vessal  cheek & validate shop dwgs & computatioms for ., .

Pressu - vessels, A. 0. Saith; investigata & detagmine - e

cause « ([ fallure during testing uf pressare vessels et ¥ e

Plant. ‘heek revisiems to LOK Stersge Tanks, (ompile .- By
" daca o shop dwgc. subsdiesioms for pressurs vasséls -

fabric: '=d by Ftruthers Wells

- A
o

4260 Reloes: @ 34.5 IV tesmsmission lime,

LVa1 Check < op dvgs for ftews of standardized nqsi;ﬂt te
be prc: red by the C2 )

4140 Deeign, 'repsration of eomtract dwgs, space, bidding
documes: =, etc., cost estimate for LOX Facilicty & De=
Entry. Dlevise dwgs to include & LN ftorage Tank, LOX
Fucili' . Bevise dwgs & specs Re-Entry. FEevise to
ipclud  weilities, LOX Facility & mere revisioms to e
dwga, -Batry.

4139 Nake ¢ veys, Lovestigatioms & REps, supsrvise necsssagy .
Cest b Ings for Water Supply. Water Sofcening aquigment
All5 Bebe a 4139, except for Weter Treestmenc Plant. -‘_'a__j;';'::
. e as st i2¥
4942 Kagine  |ng lavestipsticas & Stmdtes, Sebrilling Meeils’ »z
. . Lomple: (Rdre Moy 1} T -, o S b Yaeed

>3 - I o T 4
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21.  LIST QF Ail MODIFICATICR NWMRERS FOR TACE COMSTRUCTLON CONTRACT

CATRACT K. CA-23-028-KRG-42861

Hw.
FC.  PEACRIFTION

1  Revise %ite Sl{yus S-1, 3=2, £+3 to read 330 in limu of %91.

Z TRevise the Nunbers nnd Dates on iLrawings.

3 Heviee Sequencs of Completiom.

4 Remcve exiestliry fonce and replace with New Feuce at sitew 3, &4, & 5.

5  Adu 12" x 15" CMP Draivege et Site Ko, 1.

¢  kemove aud repluce vovuitable materlal For Accens Road, site 6.

7  Miscellauecte Chang.s luy and Lﬂz Toppiug Tanks.

4 Miscellancois Chavger, 2last Clcsvres, Elec., Metal Cuctwork, 9 sites.

9  umit the placemeut i jmite {n lower tlengee cf ring bcems Sites 1-9,

10 Mtreellanevts Cheuyac,

11 Miscellspeous Chengrs, Flecerical and He zharacal.

12  Miscellaune:vs Chanpes, HV = AC tacilicy Plpimg & Gas Detectica Synten.
13 Revise Delivery Dmtes - ASS Contracts.

14 kevine Blast Dasr fubber Geals

13 Add Sites Kos. 10, 11 end 2 o Contrace,

16  Bevise Terminstion of Access Roads with Courty Rosds,

17 umit the Placement of Gwmits im Lover Flangee,

18 Revisions to #,C Purp , Clac. Trays and Weter Proofimg Tunmel.
19  Bevisa Crip Suspemsio 3rackats.

20 Revise Dalivery Lates, Guvercment Purniched Property.,

21 Bevise Culvert at Acc»s Road, Site We. 10.

22  ravise Velve Pockets, Plumbing, Compressed Alr System to LCC.
23 AMssigmaant cf Supply Contract No. 4333 (ASC)

24 Asalgouwsot of Supply rontrect No. 4325 (3last Cligure)

21-1




HOD,

Acceloration (Stesl ¢ 3(tes 3, 8 and %), Kelser
21-2

{ * v s gt

¥ b s - . --_. v - e _.j‘.*' "& Ry 3.

" LK R e campal 3w 'hr‘#ug‘-."

Mo, OESCRIFT iU
23  water Comtwrcl, Site No. 1, Chamaed Concictons. '
26  Repair Feuca at Site Fo. B,
27  Add bwicch Gear Supports, Oiscomuect Brachets, Revise Conduits
end Cable tiga,
26  Revise FPipe Zupport Insert Platea,
29  Eclocatc Access Ruad abt Site Ru. ©.
30 Relocate Access Road at Site L. 12,
31 Revise Criv Tlour Framing Plan.
32  Correctiom te Fipe Suppori flatcs.
33 Relicatfon of Certain Matcrial steek Piles.
3+ Miccollanecus Structural, Xlectrical gnd Mechauiezl Changes.
35  4ssignmont of Zupply Contract 4263 (Diesel Generators).
3o Acslgiment of Swpply Coatract 4246 (fwictchgear & Pamale).
37  Ekevise Vater Wells and Sqrvice Roads.
36 Delete the requivsment for Quring of Cunite,
39 Changee in Crib Steel, Lites 3, 6 and 9.
&0  Assigrsment of Supply Coairact MHo. 4239 (Zlevature)
41 "Car uider" for Critlcal Itema.
=42 Install Greut Pipes #-d Grout st Site ko, l.
A} Revier bteel for Facilit; Elevator Guide Rails and other wisc changes. -
44 Reviss Hard Bottom, Site No. 2. N
43  Revixe Pipe Support I dert Pletes. ¢ v
o6 Rw:ln Tequirememts [ r Operaticn Maintensnge Mamuals. i
&) hviu Counterweight “wpports and Crib -sning.m-u. . "‘_
A8 Acesleration (Ue-i~5) ‘rime Mnetar. | .
# u.
e



P

50

51

52

$3

63

67

&

3

7l
72

13

)
Toley added to Juint Vemturers.
Block Gas liole at Site We. 11.
Asalgmmant of Supply Comiract No. 5711 (Pkg Hz) Chiller umits).
Assiynment of Supply Concract No. 5718 (Cxolimy Towers),
Assiymmant of Supply Comtraet Ho. 5725 (Cemtrifugel i Twrbine Pupl}.-
hreiprmant of Supply Contract Re. 5732 (Sewage Pueps).
Assignacnt of Supply Cuntract Mo. 5753 (A/C Fam Coil Unic).
Aseigowent of Supply Coutract L, 5739 (Submersible Pusps).
Assigrmant of Supply Comtrsct Mo, 5746 (Alr Washer Dust Colleetor).
Aasigoment of fupply <vacract No. 5783 (Centrifugul rays).
Assignnect of Supply foatracc Mo, 9790 (Axisl Flow Fanse).
Assigomemuit of Sepply Contvact No. 35797 (Propaller Type Fams).
kevise the Area Ragirn ax's Authority te 3300,600.
Assigmmant of Supply (ontract Ho. 4340 (Overhead Boor Hiugse).
Y¥ater Control Site ho. 2,
Aseigmment cf Supply ‘~atract Mo. 5760 (installatien and Test PL8).
hot lsmswed.
Ravise Collimator Ple -s,
Provide Grout at Jite 10 and Grout as nacessary. '+
Fxovide Slesves in ¥ !l4, LOC.
Irovide a Collimstor insaert Plate Survey.
Ravise Etandard Equip=ent Package.
Add Crout Pipes, Site No. 2 and LTOMC as Decessary.
iavise Requiremants for Tersicgraph Test. s

Bubstitulicn of « Pressure Gage for a Safety Valve.

21-3
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Bab,

MU, DESCRIPTLOR

75
76
Py
8
'?9.
&0
8L
82

a3

%l
92
23
94
25
96
S7
933

99

Adc 6" Augle Valve in 6" Waterline tc Tunnel.

Revisa Sequence of Completion (AKCELLED,

Reviso Pericrwemce Test om Blast Cleaure.

Erect Radio Tovers at All Sites.

Revizicno of Rotramce Security Bystenm,

Bot Isaued,

Revise Installstion & fasting Yhages to PLY Prefaba.
Impulse “creen, Pirm Protectien Wiring end Miscellanoous Changes
Extoud Water Well Access koad at Sites Mog. l=3-5-6-7 & 9.
kot Laswusd

Bavise Sequence of Completiom.

Xevise Parking Arcas.

Frovide Prime Coat for Asphalc,

Chanye Specifications to Sefsy Paving imtil Sprimg,

Fevise Flexible Cuonestiona.

Pressure Zwitches I.HZ G 1.02 Etcrage & lieat Fxchamger Moscle
drientsticn,

Relocation of Band Filter £ffueleut Lise and Headwall Jita bo. 3,
ot Isaved,

Not Iseued

¥laicel Laneous Changes to 5ilu Crid Steel snd Acceleration,
Install 2 Llbows om e'ch leat Recovery Silencer.

Revisionn to Security Fence, to provide 19° Frangible.

Bloickou. s vfet PLE lireo im Fi1] and Vent Ehaft, '
Pevision 1o Eleetrice! Consuit st Watsr Chiller.

Rencvs sad Replace Thrae Brokes Seprings, Sites Mo. 6 and So. 7.

214



noD.
K.
100
101
102

102

104
105
10€
107
108
103
110
111
112
i3
L14
113
116
117
113

119

120
121
122
123

124

PESCRIFILON

Pipe Sleeves for Reaovable Ramdrail st Silc Dooxs end Mise, Changes.
Revigions tc I'ipe Suppcert lnuert Plates.

Provide Freme {01 Seven Grating Jpenings.

Correction to che Installaiica of the Launch iletform Nfiye Basae
Aspenuliag.

Iocrease ilandays AZC) ol fUC Comtract 4263 to 252 days.

het Lssued,

Fct lasuad,

Mot Issund,

Pot Lasued, E
Hiscellaneous Chenges, 1 Jamuary thru 14 January 1961.

furni:h Demineralized HZ, fur Alr Conditiening Zystem.

Miscellaneous Chaogus from 31 December 1960,

Furizish & Inatall safety FPletform to be complete by i dovember 1961.
Miscallanecus Hangers.

Miscellaneous Fleld Chenyes 28 January thru 11 Februscy 1961.

Hiscellaneoue Field Changas 16 thru 28 January 1961,

Tima Adjustwents,

Mot Ieskued.

Gulde kail Supports, kewlsads on L/P to Crib Locks amd Bracimg.

Iscrease Mumber of Mandays of Manufacturer's Representatives rae
quired on Countract KRG-4246.

Cartainm Changes tc Pressure Gege Disl Ranges. "
Mot Lewued, -
Provide BScrew Facieners {u lieu of Himge Pime on 430 volt pamel. °
et Icsued e
Mot Issued, :
21-% ' S
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RID,

ND. SESGRIPTIOM
123  Comeclidation of Mcdificatioms,
126 Nec Issued,
127  hNet lssued,
12  lIaplemenmt Itew Nc. 3 of Contract 5780 for modifications Lssued by
fort worth ho,s. 21, 24 apd 34,
129  Adjust Unit Price Item iv. 11.
130 SetiLlement .f Lockett Claim
I31  Surplus Diesel Fuel after Testing.
132  Settlemomt of ¢yyLhwest Halding Claim,
133 Adjustment for Manufacturer's Bepresentetive, Joy Mamufacturing Co.
134 MJjustment ior Meamufacturer's Representative, A.M. Lochkett
135  Settlement 0l 3 Claims with Paul Mardeman.
Do Adjustment {or Manufacturer's kepresentative, White iotor Companmy,
137 Modificativn to Blast Clusures.
133 Wwinticath Pusp Cluim.
13  Struthers-wells Clainm
CORTRACT %O. DA=23-025-FNG=433¢
1 Change in Size of Sggregate.
2 Installaticn of hiﬁtoreing Steel im Lquipment ¥FDW,
3 Add iat of contacts «nd nev line veltage thermoatat.
4 Arrange Softeners for Automatic Contrcls mnd previde draw dows
gege at each well,
S5 Revise vater Line at “ite Nu. 4.
6  Revisc Water Treatment Facilfities at Certain Sites. i
7 Add requiresants for Operaticn snd Mainteuance Msnuals.
8  Revise Paragrapb 1005 to allow the use of standard prodoets,
9

Additiom ef thres water supply systams.

p : ' »
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KeD.
RC, DERCRIPTION

10 Ravisr the Comtracting (fficar’s Authority te 3375,000.00.

11 Imstell Air Nelsase and Riprap.

12 “rcvide Gruwund on the Trasosformer.

13 Revise Size of Coodvic at Sites Nos. 1, 2, 7, &, 2, 10 and 12.
16 Revise !lze of Vater heter.

15 Clear. land Frua Wells.

16 Relucate Wacer Liue at “lte Wo. 4.

17 Inatall ALy Belease Valve and mew Electric Pole, Sites 3 and 6.
I3 Clesn Send from Wells, Lower Pumps 15 feet at Sito 9.

19 niscellanscus Flectrical and Mechanieal.

20  Chsnge Altermetor frem 25 to 50 KW oa Emorgency Gacerator,

21  lower puwmp at ¥ite 7; reset prewascic controls and re~rim fimal
tests, Iite )},

22 Provids a £ilter ac the effulent water mater, all sites.

33 Miecellaneows chauges resuliing from dasigs deficlencies.

S

Electrical Counectiocns, Skatch 123 & 124.
23  Settloameut of 18 Clalms,
26  Delete Faving {nslde the security femee st Gites 10, 11 and 12,
27 Miscellamecus Tlectrical & Meckanical Changes, Sitee 7 mnd 12.
18 Relocate mein vell pump and new nnhﬂe. .
| MG, DA-23 361 L
1  Revise Poquirsments for Joint Reinforciag.
2  Invtallarion of Deatinyg Coiis for 7aN Paa, Buaber 6.
3 Add Air Inlets & Havise Imeryercy Showsr and Eye Wask Fall.
K Revisions to Vacuum Piping.

3 Twatall Urility Liges Under Aveuie “C* Pavement.

A v - . 1 v e 217 i . v
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MO,  DEGCRIFTIUN

6 Smbscitute Liguic Nitrozem tor Liquid Cxyper.

7 Revisg the Test Pruocadure,

5 Rilucate Purge Tani.

§ Paint IaCericx oz Insulated Veseele.

10 Tiwe Extensious, CARCELLED,

11 Miscellane.is Rardware and Bracing.

12 Delete ‘and llasting of Storage Veasels.

13 CARCILLED

14 Provide 1-1/2 fon Bridze Crana.

13 Eevise Bridge Crane.

CONLEACT 30, DA-23-028-ENG-4431

I Remove and replace dsmaged interier doer trench wall.

2 Ramove and veplace portions of the comerate floor in Beum 226,

3 Miacellavecus Changes.

4  PRevise Safety Valvas.

5  kKevi:e metho! cf supporiing hesting pipes and heaters.

€ Relocate Pirs Mydrant.

7  Relucate Cocling Tower,

8 TLemove lightsx sed wiring from hizh bay exesa.

9 Purnish two new wvater closets and five new flush valves. _ ‘

10 Revised Ares koginser's authority tou $31S,000.00,

11 kevislcna to power panel LB, MAD Pallding. .

12 Provide Light Bracket im digh Aay Aves, | :H

13  Provide new sump puap. i

M Boviss certein electrical comnectiocms. \

15  Met Used. _ s
218 ] "R -'if'”..‘-:l , L ;?:‘- i




B0, DESCRIPTION

16 Correctiom to Rlectrical Conduit

CONTRACT MO, DA~23~828-L0C e

i Mlscellannous ehauges to Bulldiaga 209, ol), 633 and ade Sidg. &0S,

(]

Add Building ¥o. 313, Delete Bldg Mo. 268 frcm contrset,

3}  Misceilsuevus Changses.,

4 Regulativg Valves = Cast Iren Outlet Buwes remove ‘-‘m;n HCON,
COVIRICT B, PA=23-026-LHG-4866

1 Revicionms to Speciffcaticns requiresmit for Electric -Ovem.

i  Return Vacuum Uvan te Hanuiacturer and Re-work Duwog.

3 Settlewent of Cledm for Extra Labur amd Trenspertation Comes,
CONTRAMT MO, DA=23-028-BNG~4497

1. Nevisa cype uf door om Stirage Iglco.

2  Reviie Ares Izglorer'es Avthoriiy ty $45,000.00.

3 CANCELLER

4 Painting Comcrwta imll. - .

5 additivnal raimcing,

6 Iloterferemcc bet mer Light Fixtorc and Bridge Crapa.

7  Revise Siza of Heisting Diwes from 13" to 12" Dismeter.

é. These Nuabes 1.

9 mlct\a Macvals avd | day Factory Bepresentstive Instructioms. E i ,-:

1 Mscellumeous chenges to Manholes 21 and 24,
CONTRACY MO, §A=73~023~RNG-4974

1 Substitute 103 3tofnless Steel Tipe for 58 =l &

1%




. i l‘m. ’ -~ N
4 %0, DESCKIPYION
- 2  Revise Peragraph 5-08d(1l) & 6=064(2)(n).
|

Pevive system fluah requirements,

COIRACT NG, DA-13-02B-"KG-4491]

1 Hiscellanecous Changes to Bldgs 209, 610, 635, and ADD Buildinmg
405,

2 Add bullding Mo. 313, Delete Bldg. Ne. 266 from Contract.

3  Miscellanecus Changan

4 Eugulating Yalver = Cagt Ircn Dutlet Roxes remuove Range HOID,

CONITRACT NoO, OA=23=02E=EBG=4506

L Revisions t, Specificatiins Keq. for Electrie Ovea.,
2 Relucete puct gud Doe sersing Head (Combincd under R=1).

3 Relocate & Heroute Coaduits, Install wire and Renuve 4" C.I.P.
(Combincd unner R~1).

4 Belocate Door Kus 114 (Combined inder R-1),

5 Delete last kxchanger in Mefrig, system (Combined under R-1).

9 Leturn Vucuwm Ov Le hanufacturer & Reswork Uoor.

10 Settlemect of Cl: 'm for excre labor & transportation couts.
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CNARTS

The charté in this secticn ,ive a urarhic representativn of iLhe

changed conditions that occured at Lites 1 o 2. They provide a momchly

waghour and an accumulative manhour comparison of “As Plannsd” va “A

Built”. They also isclude a graphic representation for ecach cite do-

plectiny the constructiva phaves wath respective start, ccopleticn, plamned

anu actual datee.

ihere are 10 charte iw ali, some ol which have been reiered to in
L]

Previcud secticns of this repurc:

a. traphic history Changed Coudltions, Site 1.

b. Crapkic ristory Chenged Condi.ious, -'Cte 2.

c. lonthly namhour. Centraet No, NhG=4iol,

d. Accum:lative Manhiurs Contract No. ehe=4281, Constzuction

Phascs, Lrarts, (owpletioms, Planced & Actual.

e. Site
slee
B Jdite
h. 35ite
1. Site
i+ bice
k. Site
1. Jite
a. Site
n. site
v. Site
pP. Sice

10

11

-
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Merure =2, Lt Gen wWilson (Chief of ngineers) heing preeted
at Schilline AFR on € June 1961, left to right:
Lt Gen Wilscn, Chicf of Fngineers; Col W, Vv,
wilsen, Director Atlas F; Cnl %, 3. Jennings, Area
Engineer, %ol Arihur W, Cruikshank, Jr, SATAF

Cormander; Col Jvlius 3, Summers, Rase Commander,







Flgure 53,

Lt Gen wilson (Chief of Engineers) signing the

official register at Site 2, 6 June 1961,

£

H







Plgure 54, o0 Jennings briefing Lt Cen W4lson (Thief of
Fngineers) at Site 2, % June 1961. Picture
shows FLS pipinz whick is above ground at *he

fill and vert =haft,







Fipgure

e

Col Jennings briefing Lt Gen ilsor (Chief of
fnzireers) at Site 2 en 6 Jure 1961, Scene

1s Level 7 of silo,

.;."







Fliure Y6, Schilling AFB, 17 June 191, Zalina, Fansas.

Officerts Cluk, Peception Table,







Pigure 57,

Sehilling AFB, 16 June 1961, Salina, Fansas,
Offizer's Club, Press Luncheon, Seated at

head table, 1eft to right: Col V. V. "r-"ils;vn,
Atlas "F" Director; Col A. W, Cruikshank, Jr,,
SATAF Commander; Fepresentative J, Floyd Breeding,
Sth District Kansas; Col E, B, Jennings, Area
fngineer; frig Gen A, C, Welling, Neputy Commander
for £1te Activetion, BSD; Mr, E, W, Littlefield,

Fxecutive Vice President, Utah Constr & Mining Co,







Figure P, Schilling AFB, 16 June 1961, Salina, Kansas,
Turn Over Ceremoniee, Chavman Complex (near
Chapman, Kansas), Press Fersonnel Touring Silo,

®s I C. ~ Capt F, Ames, USAF,







%+ Scidlling AFR, 16 June 1961, Salina, Kansas, Turn

Cver Ceremonies, Chapmen Complax (near Chapman,
¥ansas). General view of public who at tended

ceremony,

4 ™ . ok -
RS SR



Qﬁ.ﬁgk < 0.4

e v;"I- 1
sy ~Sever P o




™

faiure (0. Zchilling /73, 16 June 161, Zalina, Eansas,
Turn Cver Zeremonies, Ciapmar Cormles (near
Chapman, Kansas), Mu3ic for the ceremony was
provided by the 1ST TNFANTRY DAND from Ft. Piley,

Fansas under the command of /0 Rodrimiz,







™pume A9

M-

~chilling AVB, 16 June 16A1, Salina, Kansas, Turn
Over Ceremcnies, Chapman “onplex (near Chapman,
Kansas), Dimitaries a low buoy, left to right:
Col J, B, Summers, Schilling AFR Cemmander; Mr, E,
W, Littlefield, *xecutive Vice President, Utah
vonstr & Mining Co.; PRepresentative J. Flovd
Areeding, Sth Mstrict Kansas; Mr, James Stewart
Froject Manager, Utah=Manhat tan-Sundt ; Speaker -
Col E. 3, Jenninps, Area Frgineer; Mr, J, ¥, Petre,
Base Activation Manager "M Caries GD/A; Maj o, v,
Smith, Rase Charlain, Col W, ¥, ¥ilsor, Atlas "fn»
Mrector; 3rig Gen #, C. “elling, Maputy Commander

for Site Activation, BSD,







Flpure €2, Schilling AFB, 16 June 1961, Salina, Kansas,
Tirn Over Ceremonies, Chapman Complex (near
Chapman, Kansas), Col E, B, Jennings, Area
Engineer and Mr, James Stewart, Project Manager,
Utah-tManhattan-Sundt, posing with 30 1b key

ziven to Area Engineer by Utah-Manhattan-Sundt,

x T - - i kD > ‘13” ";&M h‘ﬂ:""
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jo Schilling FE, 1% June 1061, Salina, Fansas,

urn Cver eremonies, Chapman Complex (near
chapman, Fansas), Fey persomnel, left to richt:
Cel =, P, ccnnings, Area Engineery Mr, James
Stewart, !'roject Manager, ETTah-;‘-fm:?'l.a‘.tan-{‘m1dt;
Col A, ¥V, “ruikshank, Jr,, SATAF Commander; Brig
Gen he Joni elling, Tepruty Commander for Site
Activatior, a5ND; Col W, ¥, ‘.-'il.ﬂon, Atlas nro

Mrector,






Fimure 6L, Schilline AFB, 15 June 19€1, Calinz, Kansas,
™rnover Cereronies, Chapmen Complex, (Chapman,

Farsas), View of persc:nel seated in “leachers,
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Figure <4, Selillding A7, 14 June 1041, ralina, Fansas,
Cfficer's Tlub, ™Mirivs Iweer Canfererece halgd
et 1700 hours in *re ("firapls Club, saic
pecple answered press questicrns, “c . 4r pipht:
Cel A. W. Crulkshank, Jre., SATAF Commander;
Maj fGen T. P, Gerrity, Commander, Ballictics
Syctems Division; Col %, B, Jennings, Area
Enpireery Mr, James Stewart,roject Manacer,

"ah-lanhattan-Simdt,,
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Flgure 7, Schilling ¥R, 14 June 19€1, Salina, Kansas,

Cfficer's Club, %eneral view of ruests rttencding

the evening dirmer,
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Figure £%, CSchillinz AFR, 16 June 10941, Salina, Faneas,
NMficarte Cleb, MNignitaries seated at Head

Tatle, left te ripht: Cel L. ¥, "ruikshark, Jr,,

SATAY Commander; ¥r, !', >, Miller, President
A=sociated General Zontrariors of America;

Brig Ce' A, C. Wellinp, Deputy Commander “or
S5ite fctivation, RTT; Peprasentative J. Floyd
"reeding, Sth District Yansasy Col v, V. Wilson,

-

Atlzars F, Director,







Fipure (%,

Schilling AFB, 16 June 1961, Salina, Kansas,
Cfficer's Club, Dirnitaries seated at head :
table, left to right: Col W, V., wilson, Atlas
"F" Mrector; Maj Gen T, P, Gerrity, Commander,
Ballistics Syrtems Divisiony Mr, C, J, Haggerty,
President, Naticnal Bldg. Trades Department, AFL-

CIC; Cel ®. I', Jenninge, Area Engineer,
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Figure 70,

Schilling AFB, 16 June 1961, Salina, Kansas,
Cfficer's Club, Col ¥, B, Jennings, Area
Engineer, receiving Air Force Commendation

Award for outstanding work while assigned as

Area ¥ngineer, Lt Col J, W. Graybill, SATAF

Deputy Commander reading the award order.

Left to right: Papresentative J, Ployd Breeding,
Sth District Ransasj Lt Col J. V. Graybill,
SATAF Deputy Commander; Col T, B, Jennings, Area
Engineer; Col W, W. Wilson, Atlas "Fn Director;
Maj Cen T, P, Gerrity, Commander, Ballistics

Systems Mvision,







" :' glt. N

Flgure T1.

Schilling AFD, 16 Jwme 1961, Salina, Kansas,
Officar's Club, Certificate of Appreciation
teine given to Utah-Manhattan-Suneét, Joint
Venture by the Corps of Engineers, Pight to
left: P™ig Cen A, C. Welling, Neputy Commander
for Site Activation, RSN, presenting the

certificate, Mr. =, V¥, Littlefield, Executive

Tice rasident Utsh Constr % Minire Co,
accepting on behalf cf the .Joint Ventures

Congressman J, Floyd Nreedin;, 5th Mstrict,

Yansas,







Fipure 72,

Schilling AFE, 14 June 1961, Salina, Kareas,
Of ficer's Club, Maj %en T, P, Gerrity,
Commander, Pallistic Systems Division, closing
the ceremonies as guest speaker; on his right

is Represertative J, Floyd Breeding, Sth District

L
Kansas,
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The Salivg lonrnal
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U-M-S. Army Engineers Praised

| In Air Force Hand
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a long time." saud Jumes

prg ul AFI il s
lulue:nl‘:"\hl:'ld" bl ' s okat vl o N way i e Peaam!
. ' tosbiy sait baelay e
He was remembering a year L A
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Stewart handid 8 big. sold by 1
Col Edward B Jeanigs, Ay
s area eapineer and deputy  con
mander for site activation of mys
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The Army’s First Divuwn baad
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unhead of schedule,” General Gvr.
iy said |
" Maweer, PJ cautioned  that
much work rofmaing 10 be done
The AL Furce. Gene.al Dynam:
s Astronautics and several sul»
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chinery and ‘Atlis missiles 1 te,

silos. The b is expected to be  fhg
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ChaPman minalie slie, (he hole
which Save (he mosl Lrouble,

Originally scheduied as No. 4 In
the sorles of 11 silex, the wile
would up last la basic construc:
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There were good reasons. Mt
both the Bennlagion and Chapnian
sles, workers dug inlo  heavy
ireama of underground waler
nd & long buried pelcilied forest
of logs,

Thanks For
"Col. Edward B. Jennings speaka to audicnce
of arca n.-prtufnllllvu and construction officials

Like A Plpe

i

o

s <

Y ‘ForiSuccless
of l"}l’
pletion,

Lll.‘"/,,-||.

o SR

nings, Army 'll'tl engln‘i for mix
« sile ccnstruction, by Jumes 3. Stows
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Fast Job
Al ceremony ut Chapman
ton)

Acling as hollow stone  pipes,
the logs poured waler inlo the si
los st up Lo 600 gallons per minute
! K dw"ing operalions  Blay
sive pumps. were Installed to fift
W woter oul <l the silos until con

| Ceremony

g Of Firs

Thers wore all surts of prob
lems, consiruction men * remem

Completion of firsislage cya-

g ttruction of 13 arwa missile bases

i Lered
YRR

But what vislory saw Friday M
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% LAY PR

was & slickedup sllo, flled with
.
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Portrait Of A Happy Man'

Maj. Gen. T. P. Gerrity, commander of Ballistle
Minaile Syatenis Divislons, Alr Force Systems Com.
mand, enjoys u contented smoke after Behilling
Atlas minsile sites were turned over to Alr Force
by Corps of Engluecrs. There's a long job ahead
but first yhase s completed. Story and plctures of
the turnover on Page 23. (Journal Photo)..

I-uu natlon’s first underground
shlo-type Atas complexes — wlill
be obeerved at ceremonies June

soel Iramework and jeady Lo re
4 colve tha compilcated gear needed
o fuel and fice aa Allas,
Coversd with ~oncrele was the

The ceremonies will mark turn-
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I". " [ncliftion task force commander,
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1o be done on Installing machiner
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silos.
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In Air

By Larry Ruvon
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Thanks For Fast Job

"Col. Edward B. Jennings speaks to audicnce
of arca representatives and construction officials

al ceremony at Chnpman
ton)

Acling as hollow stone pipes, !
the logs poured waler into the si--

o los al up Lo 600 gallons per minute ;
dunn( diging operalions. Mas-
sive pumps, were Inslalicd to lilt
waler outl ol the silos unlil con
crole walls scaled out the mms
lure,

There ware all soils of prob
] lems, construction men - remem J

Bl bered,
f A Happy Mon ‘(L' But what vislory saw Friday M
iorrity, commander of Ballistlo et was a slicked-up silo, filed with f
slons, Alr Force Syatems Com. ] *loet Iramawock and peady to ce.
tented smoke after Bcehilling
ere turned over to Alr Force
rs. a long job ahead
ple ory and plctures of
e 23. (Journal Photo)es: .
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aﬁ charge of buic construction of If,

National press, radlo and ldo-
don't {vision representatives may be at
-: mark completion of the bases—|the meeling, (oo, Mt

of basle construc-| Officlals will Inspect area'mls-
able work remains|sile complexes, beginning u.r’

cont




A, pe

Lot ol Atla cunestiuction

I job

Portait Of A Happy Man'’

Maf Gen. T. P. Gerrily, commander of Ballistle
Minaile Syatiue Disinlons, Alr Force Systems Com.
mand, eajiys u contented amoke after Bchiliing
Alns nilasile & weie turned over 1o Alr Force
by Curps of Engliecrs. There's long job ahoad
but firet phase ia completed. Slory and plctures of
the tumover on Vage 23, (Journal Photol e

wdent of Sundt

b ol missile
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Giant ICBM Sites Inspected. l

By Ray Morgan. o I SN e B R R e
(4 Member of The Star's Staff.) "\ {

: e e T IR e

ALINA, June 16.—in a setting resembling some- T L. :
thing from “The War of the Worlds" by H. G. ;

Wells, leaders of the vonstruction industry foday i

g0t a peek at the insides of {he giant underground |

siructlires to be turned over 1o the Air Force for activa.

lion as intercontinental hallistie missiles sites. ¢
Al a spot near Abilene, Kas, ihe Air Force, the

Corps of Engineers and industrial representatives gath.

cred to commemorale the completion of the 12 so-called

stlo-type missile launching sites 1o be turned over fo the
Air Force, '

- i
A

Corridors 185 Feet Under.

The underground sccne was a mass of television
camera nstallations; 9-fuel thick concrete reinforcing
walls; right-angle corridors to provide a baffle against
direct hils hy nuclear bowbs. giant steel doors sealing
air-locks against damage from encmy allack, and a great
excavalion exiending 185 feel into the Kansas soil.

These 12 sltes were cempleted ahead of schedule
and without labor difficulties to establish new records
In the Air Force intercontinental hallistics missile pro-
gram. The Atlas missiles, capahle of traveling 6,000
miles toward the targets of an aggressor, will be
launched from here In the event of war,

In the ceremonies commemorating the completion
of the rroject construction, Maj. Gen. T. P. Gerrily,
commander of the Air Force ballistics system division,
ponted out that the*United States intercontinental bal.

listics missile program was actually ahead of schedule
despite criticisms.

Viewpoint in 1954, .

“In 1954 when the decision was made for America
to undertake such a program. there were those who said
it could never be done be~ause of problems of construce.
ton ol luunch pads, overcoming re-entry for the nuclear
missiles and other problems,” Gen. Gerrity said,

“Today we have seen here (he completion of :he in-
itial construction phase of 12 of these intercontinental
ballistic missiles launching siles and there aré others
which are already operational. .

: A Joint Enterprise, !

“It is a tribute to American ingenuity and skill |
which has made this possible.” ' =

The projects here, the first such ICBM silo-bases to
be ready in the Unlled States, were completed by the
Utah Construction and Minlng company, San Francisco;
the Manhattan Construction company, Muskogee, Okla.,
and the M. M. Sundt Construction company, Tucsen,
Ariz., acting jointly.

In a dinner at the Stralegic Air command base here
tonight. attended by 200 military, state and local digni-
tunies, Gen. Gerrity paid tribute to speed with which the
ballistics missiles bases were made ready. ‘

Teanuwork Is Cited.

“Timely success in our top priorily program depends
on'teamwork on a national scale,” General Garrity said.
“The Army, the Air Force, science, industry, and citi-

(Continued on Page 7.)

S S

1" 4 b
el u[! ﬁn
REPRESENTATIVES OF THE CONSTRUCTION in-
dustry and’the military inspect one of the lower levels
of the underground missile site hase near Abilene; Kas,
The base will be under the command of the Schilling Alr
Force Base, Salina. 1t is the last of 12 sltes prepared .

for the launching of Atlas missiles, which have a range .
of 6,000 miles. ¥ ;
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Atlas Slies To Go
To Air Force Friday

' First Of Kind In Nation’

Ceremontea marking partial completion of 12 Salinu nield, esccutive vice-president and
mm Atlaw misslle complexen will attrnct lntn of attan. ¥ neral managey of the Uluh Cone
“”" Friday. struction and Mining Co., one of

s ; "are. a long way from combat the paituces i *he joint construe-
W

i o sentire.
Datan’s dust e, 5

wanlue Uy are
e ML compleses frome Utahe to infud s of 18

Mol v \ tion. st bon Co, How:
Manbattan Siede Venstruction Co. REIE TR
! AYTRN T

\ St Constine tion Ca,

Fhe Bastof the 2 pactially com- S el Gl lebinas and
pleted: tomnpleses — Sike 2 near Calunel Crick-heek will introduce
Ui will (hesziven)ta he thew stalfs at the
Foree coremionivs

Ll
il the

the

silo-

& 'S q
ceicawnies, turnover readiness

e James C. Stewart, representing
the  Utab-Manhattan Sundt  joud
construction venture. will present
the Chapman complex to Col, Ful-
ward B Aty depuy
sile getivation task force comn-
mander

Other
Mohint gt
U L

ley Vo,

Jenuings

wembicrs ol
CACIIG Py

dinmz
Al

The cerempnies will e al 3 pi
ab the Chapman site. The inspec:
tion party W il leave the SAFB Of.
Licers Club 4\1 pw for the site.

A umMum ulll be from 5 to 6
pm %l the Officers Club followed
by dimner and an awards cere
mony,

Ma

PV se

COtcds Here

Soverul hansas and Saling aep
r[bn.. dsshave been iy mf}Xl{) in
xr-m the Chapman site Fhidoy
alternvon, then attend a dinner
and awards ceremony that egen-
ing at the SAFB Officers Club,

Oficers from headquarters ol
Ariny missile constiuctien  and
An management
s are expected to attend.

speaker will be Maj, Gen.
i 7 o/ prity, commander of the
Balli Systems  Division, A
Furce System Comunand at lLos
Angeles
radio  Brig. Gen. A. C. \\'cl!ing, de-
e puty of BSD, will
present an award to E. W, Little,

Forve nissile

of press,
(3

Represontanng

commande
telovision e ¢

and
pecte d

Friday's  coremomes mark
comiplotiun of the Dirst stage of

are

Atlas anissile installations,  the
end of basic construction of the
nit-sile silas. The Corps of Engi-

neers s i charge of this phase
ol wark

Only a small pereentage of
“Cleanup work remains to
¢ done iy the Corps on con-
truction of the siles, officlals
wd

However. the bases aren’t com-
plete Comsideruble work remains
to be done on installing machinery
snd the Alas missiles. The bases

S

Friday, Tune 16,

14
uge 3—The Saling =

They Talk Of Missiles

Among officials at the
ceremonies  Friday were
right) Col. Arthur W. Crui
Air Force site activation

3 ‘Area Missile Bases

Preseni:e

A dourng) b

Bt iy v

arca Atlas commander; Congressman J. Floyd .

(left to Breeding of Kansas and Col, Edward
kshank jr., A. Jennings, Army area engineer for
task force missile construction, (Journal Photo)

d. T Air Félee

CHAP\I\N — Twelve partially completed area!sile program was emanated from

Atlas missile bases were p

during ceremonics at the base near here F riday after-

noon.
The project drew praise
Utah - Manhattan + Sundt Con
structien Cn,, the  consticaon
contractor on the biz missile si-
loa, made the poesentiation Cel
Edward B. Jenmngs, Army arca
engineer for missile construction,
accepted the sites on hehall of
the Air Force
Severa] arca oilicials and offi-
cers from major Army and Air
Force mussile offices  attended.
National press, radio and tele-
vision services covered the event,

Basic  Construction Finished
The bases still are far from
being operational.  Considerable
wark remains to he done on in.
slalling machinery and the Al
las missiles. Friday's cercmon-

ies marked complction of the ba- |
"ol the project ahcad of schedule.

sic construction phase, super-

vised by the Army Corps of En-

giteers.

Te Air Force Site Activation
'l;xk Force now will supervise in-
sfallation of Atlas  machinery
When completed, the bases will
be turned over to the Stralegic
Air Command. The project is ex-

. pected 1o be completed sometime

in 1962

A dinner Friday night ot the
SAFB Officers Club w.!l he at-
tended by military and construe
tion officials, Mamn spcaker will
be May. Gen T. P. Gerrily, com
mander ol the Ballistic Systems

‘ Division, Air Force System Com- |

v added,

resc nlul to the Air Forcc‘“a‘l""‘-lo" that the successlu
{ completion_ of. this.— first major

project is receiving favorable at!
lention from 'he Department ol
for being ahead of st‘hcdulo Defense, said Alfréd L. Reeves
Vv !Jr former Missouri congressman
and now senior vice presndcnl ol

Il olf hi N Utah Censtruction. ‘
will offer praise, in his speech|
Friday night, of the teamwork of All 12 sites have been L\m

local Atlas workers under the di- plcled ahead of schedule, which
rection of Col. Arthur C. Cruik- enswers one major eriticism from
shank, Air Force site activalion Washington. There have been nd
ask force commander at SAFB. work interruptions because of la-.
“Timely success in our lop pri- Lor difficulties, which answers the
orily program depenas on leam- gecond criticism. A third criti-
work on a national scale,” the ¢ism has heen answered when
general said. the diificult .technical problgms

This leamwork, General Gerri-.under a fluid design were pmn‘p{.

includes “'many skilled ‘iy and successfully solved.”

tradesmien of your local commun- |
iy."

wand at Los Angeles, 4.|1I'
General Gernity said Friday he

Ahead of Schedule

An award will be presented by’
the Air Force o Utah-Manhattan.
Sundt Co., for compleling its part

In addition to the Chapman mis-
tile complex, there are installa-

tions near Bennington, Carlton,
Mclherson, Goessel, Carneiro,
Wilson, Beverly, Glasco. Tescolt,

Minneapolis and Abilene.
Construction industry officials
altended a dinner given in Kan-
sas City Thursday night by Ulah
Construction  Co., and termed!
cempletion of the bases ahead o!f
schedule as a refutation of whatj
they termed “'unfounded charges'
of unnecessary delays in mmsllel
“sile construction because of la-
“hor dispules.
“So much criticism of the mis-
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Giant 1CBM Siles Inspected.
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COLARTHUR W, CRL IKSHANK, JR., commander of the site activation task force for the Air Force Is shawn
speaking at the ceremonies yesterday at which Kansas’s new missile bise was turned over Lo the Air Foree. Also

o the Plulhnm. from lett, are Col. Julius E. Summers, jr., commander of the Sehilling Air Poree hase: Col. Edyard
15 Jennings, avea engineer lor the Corps of Enginvers: Rep. J. Ployd Breeding, member ol Congress from Kansas's
the Carps of Engincers,

fifeh disteiet, and at far right, Maj, Gen Alvin Charles Welling, deputy for site activation for
. 3 ’

tContmued From Page 1)

zens of the many communities affected by this program
must work together with a mutual understanding of the
Hporbanee to out nationgl secunty.
Under the direction of Col. Arthur Cruikshank, our
activation task force commander. this team at
Schthing and at the other siles around the country, in-
valve elements of the Air Force, the Army, and a broad .
spectium ol contractors and subcontraclors representing
virted clements of the missile and construction mdustry.
I also anclndes many skilled tidesmen of your local
cotmmunities .

Some tdication of the size of the completed strue-
Lo nnderpioind al cach of thie sites is that it is equal to
shout an 16 story buddimg,  Between 40,000 and 50.000
cubie yards ol carth were excavated at cach sile,

Totals Run High.

I addition to Uns, the Corps of Engineers said 15.000
cubine yards of excavalion were imvolved in eonstruction
of the nissile wells, and 7,000 cubie yards of concrete
were required for the reinforcing walls, along with'more
than 2 000 tons ol reinforeing and structuralsteel,

Mui Geno Alvin Charles Welling, depuly for site
activation in the Ballisties System division of lhe new
\ir Force systems command, presented certificates of
appreciation tor the record in the construction phase to
FoW. Latlenehd, execative vice-president and peneral
manager ol the company and James Sweeney of Titus-
ville, Pa, presadent of Struthers Wells corporation

Lep. Flovd Breeding, Democratic member of Cone
press trom this area, pointed out that he was reared
on 4 barm vicible trom the missile base site,

“1 never thought then there would he anything such
as this,” Breeding said. “It Is a great pleasure for me
to come to my own state and see one of these projects
for which 1 have been voting the money in my seat in
Congress.”

Among olticials present were C.J. Haggerty of

sile

INSPECTING PART OF THE INTRICATE SYSTEM
of valves and plpes that has heen Installed to transport
liquid oxygen and hydrogen are E. W, Littlefield, exeeu-

e oy o e

A VAST. 2STATE ROLE IN
1CBM DEFENSES, -

| EVELOPMENTS this week
‘ up the highly impartant new role of the
\ Missouri-Kansas ared in the nation's defense
|
i

have povlr'llcd

program,  Dozens of intercontinental bal-

listic missiles cventually will be emplaced in

the two states. These weapons are part of

a fast-huilding complex that Js one of three
| major elements, In the strategy to ‘deter
| global war, y

Missoutl* and Kansas already , provide
ilmcs for the medium and long-range: jet |
i hombers of the Strategic Air command, |
| Now the ncighbor states are starting to fur- |
i nish sites for ballistic missiles. Thus the
i arca will be dircetly concerned with all war- |
deterring activities except the deployment |
of Polaris missile submarines. :

Yesterday a ceremony was held at ‘the |;
Schilling Air Force base near Salina; Kas.,
to mark the completion of 12 Atlas F mis:
sile-launching sites. All 12 sites have been
built ahead of, schedule, someé as much as
three months ahead. There were no work
interruptions because of labor difficulties.

This fact is worlh noting because of the
wide publicity given to strikes and delays
al missile projects in Florida and California.
Changes in design created. extremely diffi-
cult technical problems. The finished job re-
flects eredit on the Army corps of engineers,
the pacticipating labor unions:and the four
joint-venture contractors: The. Uiah Con-
struction & Mining company of San Fran:
cisco; the Manhatlan Construction company
of Oklahoma City; the Sundt Construction
company of Tucson, Ariz, and the Howard |
P. Foley company of Washington.

TINE Atlas bases also have been’ com- |'
pleted in Northeast ‘Kansas. They are
under the control of the Forbes Air Force
at Topeka,  Still under construction are 18
Titan ICBM sites in South Central Kansas.
The big new development is an announce-
ment that the Whiteman Air Force base at
‘Knob Noster, Mo,, will be the support. base
for the next hardened and dispersed Min- |:
uteman complex. The solid-fuel Minuteman
ICBM is a second-generation weapon repre-
senling a step beyond the Atlases and Titans.
_ Thus residents of Kansas and Missouri
will have in their midst a.major-share of
the U. S. deterrent strength, - The construc-
i, tion and operation of the ICBM sites will be
i important to the economy of this region, .

i Still unanswered ls this questlon: If it Is
_yital to disperse missile-iaunching sites to
i the least vulnerable midlands, why Is it not
{ equally Important to disperse the more
" than 90 missile industry plants that are dan-
. gerously ‘bunched up on the West and East
i coasts and In the South? A

|~ Loglcally “the Mid-West—should - produce

| space weapons as well as' furnish rocket-|:

?
|
i

launching locations.

Washineton, president of the national Building Trades
department, AFLCIO: James D. Marshall, Washington,
executive director of the Associated General Conltractors
of America, Ine: A, L. Reeves, jr, senior vice president
of Utah Construction and 2 former member of Congress
from a Lansas Ciy areag i, 1 Rooney, jr., of Muskoypee,
Ol pressdent of the Manhattan Construction com-
pane . WL Nauman, vice-president of M, M. Suendt
Constudtion company; Baneroft T. Foley of Washington,
president of the Howard ‘T, Foley company, and James
of ‘Iitusville, PPa, president of Struthers Wells
corporation

Among military representatives present were Col
WoOW. Wilson, jr., director of the Atlas F project of the
Corps of Engineers ballistic missiles construction office:
11 Cal Farle Zallenstein of the Kansas City district of
the Carpe ol Engineers, and Col. Edward Jennings, arca
engineer for the missile base project.

Following the ceremonies tonight, the group flew
back to Kansas City aboard a chartered Braniff Interna-
Lonal Airways flight

Sweene

tive vice-president and general manager of Utah Con-
struction & Mining Co., and Maj, Gen, Alvin Charles
Welling, deputy for site activation for the Corps of Engi-
neers. The Hguld gasses will be used for rocket fuel,
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. LID OF AN ATLAS MISILE BASE — This ls all that is
vislble from above ground at any of the Atlas misslle bases

't in the Abilene args, and th
-huge concrete doors are closed. The concrete “gilo" which

" will hold the missile and all of the equlpmcnt to makc it

B :

_work 18 174 feet deep. Another connecung controls center
bullding is buried the equivalent of throo ntories undere
ground. An elevator system ralses the 82-foot misslle
through these doors to the surface for firing,

Atlas Missile Bases Turned
Over to Mllltary, Putting
Abilene in the ‘Target Area’

By Henry B, Jameson

Editor Reflector-Chronicle

\

This Is not Intended as a “scare” story. But it would be
feolhardy for us to pretend there is nothing to fear like the
ostrich sticking its head in the sand, or, the proverbial opti-
mist who Iooked the other way hoplug the problem mmld go

AWAY.

If this.country ever becomes involved In a nuclear war
Abilene and this entire central Kansas area will be smack in

a prime enemy target areg.
This was one of the conclusions
one gained after spending most of
a day and evening with some of
the nation's top misalle experts and
othera. at varlotts functions held
Friday in connection with the for-
mal completion of' the first con-
struction phases of the 12 Atlas
F Intercontineptal Ballistic Misslle
bases in the Bchiling Alr Force
base complex. One of the highlights
was an official “turning over" cer-
emony and tour of the last of the

sited to be-completed on a knoll .

that used to be part of a Wheat
field just a few miles northwest of
Chapman.

One hundred years ago lndin.nl
were attacking wagon tralns in
the same¢ general area that now
houses one df America’'s most po-

tent space-age weapons.

Theséd are the country's first
Atlas F' (sllo type launching<acil-
ities) bases on which construction
has been conipleted to the point
of the U.8. Corps of Engineers ac-
cepting the mites from the con-
tractors. The next two phases will
Include Inatallation of all the com-
plicated electronics equipment and
component parts and then placing
and hooking up the actual misailes.
This work will go on Into 1662.

|| Confirmation that this could he

considered a - ‘“target area” came
from no léss an authority than
Major General T. P, Gerrily, com-
rhander of the Alr Force ballastic
systems divislon, who flew from
Callfornla to take part In Friday's
activitles which he called “a ma-
jor milestone in the Atlas program
and the hation's defense.”

It could not bé otherwlse, with
all of the prime military Installa-
tions that now exist In central Kan
sas. The list Ingludes Topeka, Wich-'
ita, Salina,”and many Intermediate
points—and the 12 missile sltes
themselves,

However General Gerrity quick-
ly pointed on{k that location of the
missile sites should cause no spec-
lal alarm. “As a matter of fact,”

Iu. aum 'thg fuct lhese are vir-

tually hidden and blast proof as
underground fortresses tells the
enemy that It would be virtually
impossible for him to destroy the
missiles before they could be fired
into his own homeia™d In Vetalia-
tion. This greatly lessens the vul-
nerabllity of this area”
Questions concerning this aspect
of the misaslle bases arose afler
the press, military officials, engin-
eers, construction people and clvic
leaders from sevcral citles (includ-
ing Mayor C. W. Bamuelson of
Abllene) had an opportunity to
take a tour of the Chapman base

‘It was noted throughout the tour,

and explanations of the comstruc-
tion, that every possible precau-
tion has been taken to protect the
missile as well as the personnel in
case of an enemy atlack.

These Include series afler series
of complicated electronic devices,
blast doors and escape hatches.
There Is nothing special about this
at these Installations, the general
pointed out. Jt is just part of the
overall construction program ap-
plied at aill similar sites

It was re-emphasized that the
Atlas bases in this area are de-
signed for firing of the misslles

|

only as an offensive weapon af-
ter the enemy has struck the first
blow, and Gen. Gerrity sald there
is-no reason at this time to believe
this plan will be changed.

He compared the country's mls-
slle program_to the B-36 bomber, |
which he credited with "having
won a war that was never fought
—the fact we had It kept us out
of war." "\We hope the Atlas mis-
sile will serve the same purpose by
never having to be fired.” he sald.

Main reason for location in this
area was deployment In areas near
large alr base control centers and
to avoid large cenlers of popula-
Lion.

The mhw\‘ base 1s an awesome
sight. T visited the Chapman site.
a few months ago when it was a
huge hole in the ground belng ring-
ed and filled with concreto, Today,
it represents a huge concrete for-
tress all concealed underground and
hardly visible from the air. This
one and the othera in the Schilling
group were bullt In record time.

‘| electronic ground wires

Local Misstla.. ...
(Continued from Page One)

the size of the Interfor of a sub-
marine,
-One of the engineering achlove-
ments ja that everything Inside
the concrete shells of the silo and
the controls building Is suspended
on steel framework and held in
adjustable positions by some of
the largest steel springs ever built
in this country. Nothing except
Acluully 3
touches the concrete wallg,

Thé sllo portion Is divided into|

atill enough room to place a three |
story bullding. Bach level all a- |
round the center circle which will
hold the mlssile, I8 crammed With
complicated equipment or prepared
to recelve it in the next phase of
work. Huge dlesels generite power
for lights, alr conditioning and
scores of other ' uses, -

Winding steel steps lead from
one level to the other——but thore
ls also a large elevator which Is
busy most of the time.
Under the progjent program, and
with completion of these 12 sltes,
the United SBtates will be capable
of firlng 72 Atlas missiles sim-
ultaneously, or in series. to most
any point on the globe with amaz-
ing accuracy, Any one of them can
be fueled and fired within 15 min-
utes, They have a range of over
6,300 miles and zoom to their tar-
get at 17,000 miles an hour,

On the target accuracy of less
than two miles is claimed,

The Atlas missile Itself is 8234
feet long, 16 feet wide at the flar~
ed points,

the Atlas missile sites, if
used for storage of wheat, could
hold five milllon more bushels than
the total grain elevator capacity of
the city of Indianapolls and the
concrete In them would bulld a
highway 20 feet wide and slx Inch-
ep thick from St. Louis past Chi-
cago.

- -Gen, Gerrity-and other officlals
declined to estimate the “life span”
ot the Atlas bases in this area.
‘“This depends on too many fac-
tors", sald Gerrity, He could not
venture a guess as to what might
happen to them if and when the
Atlas might become outmoded as
an Intercontinental weapon, The
number of permanent personnel at
the base Ig a secret but about 600
will be divided among the Schilling
‘| control center and the 12 bases.
“But I would not be counting
on’ storing whenl in them,* he
laughed.

More 'than 100 guests attended
a dinner at 8chilling Friday night
to complete the day's activities.
Various speakers were highly
complimentary of the workmen on
these jobs and the communltlea for

The Chapman base was the last thelr cooperation.
to be completed because construc-| .
tion people run into unexpected

underground water velns which de-
layed the work in the early stages.

The "silo" portion which will
hold the missile goes down 174. feel
below the surface and is 52 feet in
dlameter. The concrete walls vavy
from two to nine feet in thicknesa.
The lld conslsts of two huge rein-
forced concrete doors that open
and close flush to the ground sur-
fuce on the push of a button,

The missile is “stored” In the
underground pit—but ready to go
at any time—and s lifted to
ground level for firing. It does
not blast off from down in the
hole.

Down about the equivalent of
three stories ungerground is the
concrete headquarters or controla
nerve center, which also includes
quarters for the base personnel,
They will not live there except
while on duty but this underground
office includes all the necessary fa-
cilities, Including & modern electric
kitchen, This section is connected
with the “silo” by a tunnel about
| (Contuny Palze 8ix)
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Of major interest to the tchilling Area Office, ws per pecisal

events, wers two hey visits and two cerewonies. Said vis{ts were by

the respective Chiefx of Kngineers, lx. Gem. E. C. Itschaar, the past T

-
Chief of Ragineers; and, Lt. Ges. W. K. vilser, the present duot'_ of ‘ ‘
Enginesvrc. Visits by the other numarous key pursusnsl, to this oﬁlu,--' ¥ .,-:-.'-_ )
are listed at the end of this aectiom. L o

The caresonies of interest vecurrad wihem: The Schilling Ares Offige - - -

FE . was transferred from the cperatiunal control of the Yansas City District :

|| Offica to CEMCO (refersd to as “The Geangs “wer Cersmuny”) and the ' q |
twrning over co the USAF by the Corps of Ingimeers, ahspd of schedwle, l'ht:-;-"'
. of the 12 Missliw Launch Facilitirs here at SAFE (reiersd te as "The et .“.

} Turn Over Ceremcuy™). ; :'*;;’5'»
VISIT OF LT, Gx . 75 e 3'
Lt, Gen, ltachner, Chilof of Pugioeers, acciupanied by Majer ﬁu. !@
Nintca, Zrig. Cem. &cll&ng. srig. Gau. Gill, iz, Gew, Drenger, h‘t'. -!1,‘{‘.‘

v

. Gen. Loonhurd and party arrived by plame st Ichillimg Air Foree Sase

frem Limeoll AFD wn 19 august 1960.

Gen. Itachoer was mat by Major General Batrney, MRD Engimesr,
Colensl Juaper, Commamder 310th Zomb Wing; Colomel Susmers, m

: 310th Combat Support Group; Colomel Crufkabamk, SATAF Coumandey M n‘
p . Col. lacmard, Ares Cagineer, ] A

' ‘-,

MIMMMﬁuMbyuuumhmtn i
ﬂluu Rhay ware briafed o comatructiea m;mn by Lt. Cel. hn-d. o T

— .
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. 1 Cenaral Itachner snd party wers then taken by ballicopeor to Missile L4 ]
' Conatruetion Bite § (Zeverly) end Site 12 (Tescott) for a» familisyie ) : ‘. ;
iBibd Sation cour and an imspection. Upom veturniag to the Area Gifice a e
? short comfarwuct was beld. The $Tovp chen boarded their pleme snd '
daparted for Vachiogtea, D. C. Gem:ral Itschner's visit was mainly’
for familarization, and he requested mirimus publicicy. The grouwp's
visit lasted approximately 6 hnurs.

VALY S LY. GRF, WALCER K. W{LSUR

W Tusaday, & Juae 1361, L&, Gon. Ualter K. Nilscn, Chiet of
Eugincecs, arrived by plane st Schilling Alr Force Zawe frum McConaell
Arx Furce Race, iichita, hansas, ov a familarization eod inaspectiwn

Louwr of variows Missila Comstruction Sitaa.

Cmierul “ilsca wes welcowed te Schtlling oy Columel Swsmera, Rase
Comaander; Colunel kayes, 110th Wing Cosmander; Colunz! Cruikshank, SATAT
g C-mnuuh.r ard Celouel Juonings, Aree Bopineer,

! General Wilsovn vas &cciupaniced by Couicnel T, J. lil‘_':l'li. Colonel J.
Llsma, Celonel C. H. whitesell, Celomel w. w. “ilean, Hajor Hargraves
. amd Captasn Meedham. Generai <1lsom auu party boarced two Army Hell-

. Copters and were flown to Chapsman (Site 2) and Carlton (5ate 3) Misoile

Siles whure a feon larizalicn and inzpecltion Lour was eomducted by 43*

5 'J;I._,:’r-

Colonel Jezniugs. .
/ 3

Tuesday overing Geterzl Wilson asd other key guest: from the base

u.d the commuaity ("alins, Rsocas) attended 8 dinmex recaptium 4t the i e
:J‘"*’f‘hm of Columcl Jeemings, LY .. 149 2]

.-‘,_

‘-idlnd.q morndag, 7 June 1961, Gedesml Wilson met the irea

l‘ag!.nun' staff omd ves driefed by colml Jennimgs on r.h uum-;

: . : , F -.-‘h': - p _;:"‘
n.z I L ! o= ';.,...;i o |
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Area Missile Constructiom Trogram. Colomel Jetnimgs used numezors colar
slidas to ohow CLhe varicus siages of progrees from the etart of coanstiuc~
tivo vp te the then prasent point nf comstiructicn. ;

Getaral wWilsvn held a short coafarsuce with cfficials of che prime
eomtrnctor, then bosrded his plams for Leary Air Yorce Bass, Colorsde, o
the next stop vo Ilh tour. Bee figures 52 to 35,

CRANGE. OVEE_CERESAT

Pt suunt to Gerersl uvrdsr ke, 34, oCL, dated 11 Cotwber 1960, the
ochilling érea Office war tranelerred Irem the operationel eoptrol of
the Ksnsas ity Dieotrict to the operational cunlrol of the then, newly
formen, Courpa uf Sagineers salliatic Hiesile Conotructivn Cf{ice with
Headjuarcess in jivs Angeles, California.

Changy uver ceremvnles were neid &€ site %4, McPherssa, Kansas oa
25 Uctuber 1961,

kepreseiting Lhe banass (dLy "etzict vifies was the Metxiet
tugloeer, Cel L. F. Laurion; represecting CELNUL wee Lhe Direetzr o
th: Atlas P Pregram, Cul. Y. %, Wiison.

The ceramony was m. informal one. Col Leuriom mede a short sméh,
stressing the wrtacnal defeirse pevu and twporteace of the mizsile proe
Lrmn, (ke fine wark &u*a up b6 this point Oy everyLoi cubCorea Bisd the "s'f
role playcd ny tohe Far:as City Distriet CLffice. Col Viulsim, in & ohort "i"'*}'

opeoch, formaily sccepied co behsli of CLBNMCO, tha temalling Ares Office, “n&f

After Lhe ceromon:, evaryome sescendcd to thu MePhersca Cowstry 5;’
Club fox dimner. Co¢rdlnator fur ths ceremuyy vas Capt Jsaes I, lhunur. -13
Schilling Alr Fuvca B3-se, ta) A.T""

The folladug 18 a 1ist of some cf Lhé jwests who m: S “'ﬁ‘

Gl 7. J. B2yes, (than) Vice Commender m.' Los iu.lu. mu. ;rt
1’-3 i T'. at ‘ ..,‘. h‘ 4
.‘, . I- | L F 4 ¥ - ‘q t [ 4 ;1 |,..‘ “{-‘J‘ =
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Col W. . Wilaen, Direetor of Atlas "F", CZBMCO, Lus
. Ml... Cdllf.

Col L. E. lLaurion, Kapsas City Distriet Kknzineer, Kensas
i City, Me.

Col Arthur %. Crwilsbank, dr., SaTAF Cocmsnder, Seidlling
AYR, Raas.

LC Col Xdward L. Lirtls, Chlef AFBMU, Schilling APD, Kamsas

Lt Col J. M. Leomars, Area Enginear, Schiliing AF3, Keneas

Lt Col Rerle L. Valeustetix,
Nsmsas City Diatwice Uffice,

Pr.ject Gfficer, Misailes, N
Kensas City, Missouri

Captl Robert D. Vincent,

Spacial Asefatant, PLS, Schilling

AFA, EKamsaa

Capl James I. Metalios, Assistamt Fesidect Ingr (Coerdinator)
of Cereswmy) Site 3, Carltun, Xansas

Hr. Pichewd E. Payzant, Adssiastavt Aves foginesr, 3chillimy
AFB, Keunsas

Hr. James ¢. Stewart, Prcject Hasager, Mtah-Mamhattan-Sundt

Hr. Carl Rs ss.y, Mayor o Balina, Xansas

Br. ¢. €. U'xca, Maynt of BcPheraon, Kanaes

- ¥x. Wayne Dotley, Cheirmao of Mlitary Affaivs Committee, : "
S2liva Chamier of Commerce s
Kr. Clem Xl:ngers, Prasidest Trade Coumcil, Saline, Ransas Br

fe. Famnech leury, Fresident, McPhersom Chamiper oi Commexce - "*,_.-';‘_;-','_,

Also present wer- gkhar key perscmmal Irom the fcbilling Aces Wi lis %’%
Office, JATAF, Salina rud the surrounding commmitys : ik
TN VR Cnmng »i8

- -.:. ‘:‘?

Comsensirste wit) the 186¢h Birthday of the Cocxps of Engineers em FEREE
this dats, 16 June 1962, the schilling Area Office turned ovew Lo the e
Unfced 3tatee Afr Porch, shase of scheduls, the twelve wisaile launching :

8ites in this area. 7Jhe tutneover cerumonies fur this dete comsistad - -
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cf the {cllowing: All che ievited juests (see attached list) wera ashed
to sosemble aud sigin in at the vificer's Cluk, “chilling AFB, Kaosas
prlur tv 11:30 4. 4. Xveryine Lher prucceded to bhave a light vuffet
lunch at tne club. Amoug the distinguishied guvste present were Comgress-
@ap J. Fluyd Breeding, (D-kKansam), haj Gen a. (. Welling, USA, Deputy
Commander for 3ite Aetivatiovm, Col w. W, Wilson, U3A, Qirector Atlss

F, CEBMCO, Colomel A. 4. Cruil:ibank, H5AF, Site¢ Activaticn Yask Foree
Cuomander and Col E. 8., Jemnlugs, USA, Schilling Area Fogineer, plus
other dignitaries {rem Utsh-Hanhattar->undt, tbe tuwn of “alina, Kansas
and varivus state and locsl reperiers. after linch all persconel were
driven Cv Lite 2, Chopmen, Kansaw,via four Army buses evpplied by PR,
Riley, Kamnas, where the second part of che cersmony took place. At
€itec 2 the reporters wre eecorted thurowgh the Launch Comtrol Centar sod
Lavaching “1lc vn & ‘miliarizaticu tour. The remeinder ot the Eroup
vicited (he cite in | merel. um davplay ot the site was & series of
photuiraphe (60) dep cting, 1o clircnolupicel crder, the waricus com-
ettuction phases (in jeperal) of chis projeci. um & second bulletin
boarc was a display . . <be Aclas F. “iscile in varicus poslticnmm of p-n-
launching ana in f11,1c. Tkirdly, & soft drici. am¢ ccfiee stand was
aveilable for chosa vio desized to vtiliza it and lastly che Ft. Riley
Aray Bend provaded Lrterludes oi music comsemsurate with the occasiom.
A dleacher saction urilized by the gueots was erevted and a luv bucy vas
utilized for the key dignicarie: and gosst speaker, GCol E. B. Jermings,
Schillimg Arve Fnglm::r, accepted on bebalf of CEAMCO and the Covermmest
the twalve cimpleted iites frca Mr. Jewes C. Stewart, Pruject Mamager,

Utah~Membactan-Sundt. Colonel Jeanings thes transterred the tuelve sites

. 23-3
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over te Columel 4. W. Cruidahany, Jr., 5ite Activatiocn Task force

Commanaer, whe accepied them o behals of the Unit~d Jtates Alrx

Force. After the ceremcules at 5ite 2, which lastcd approxiuately

25 minutes with short speeches by sach oir the above wmemticued (3)

pervconei, all the guests were transported bsch tu the "Mfficer's

Club at ‘ciilling AFS and a press cenferenca was held with the ful-

lcwring pevple ancwering the varlous quections asked Uy the preds:

Kaj Cen i. F. Zarrity, USAZ, Cocomemder kelliscics fysteme Divisiom,

Colutne)l A. . Crulkshank, ULAF, fite pcrtivaticn Tach Foxrcs Commsnder,

Colunel L. #. Jermings, Ui/, Schilling 7srea bnzincer anc Kr. James C.

Stewart, Pruject iooamger, LLwsh-isnhattan- undt. Upun the completion

ot the press confsrence, #

events of the even:ng wnc':

sppreciation to Ulch=Manh:
work on the twalve miewtils
was given tv Uleh-Hanhatt
the prorcotation was Maj
Activaticn and acovpting
Littletield, ixecutive Vi
Company. Also, Cul L. B.
Meard for cutstamding wus
schilling. 'The hey speal
Cimmander kalllstics wyst
evening portion). The e«
(Ses photographs Jig 56 L.

rig 77).

~ockiail hour and dinmer fcllowed. The
‘ud @ prasentaiiocn ot a Certificate of
tap=tundt, Joint VYenture, {or vuLstJsnding
ifces im the ochilling Arce. tald sward
-Sundt by the Corps of Eagiueers. Making

v A, C. welling, Leputy Comasnder I[orF ACe
behalf c¢f the Juint Venture was Mr. E. W,
President, Utah Ccastruction «nd Mining
‘nnings receivad the Afr Furce Commendation
vhile ssvignec aa /frea inginser heare ot
fur the evening way Maj Cen Y. P. Gerrity,

¢ Divislva (who wes ouly present f{ur the

aoay coneluded at appruximately 2200 hours. .

tig 72 and mewspaper clipplngs Tig 73 to

23-b
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The cocrdinaticn comrittee for the ceremomy comsisted ot haj Frank

w. obson, represeating CRENCH, (apt James 2, Metalics, repreceating

‘chilling Area Office and hr. Clyde Aarington, represencing 'tah-

kaohattan- ‘undt.

The foiliwing is a list of some of the gueste who attended:

Congresmsan J. Floyd Lreeding, Sth Discrict, kKansas

Maj Gen T. P. Gerrity, U'SA?, Cowmander, Balllistic Jdystams Diviisionm

4] Gen A, C. belling, LSa, Deputy Commander, iite Activaticn

Tastk force

Col 4. . Alexsnaer, I1I, USAF, Chief of racilities Design
brauch, Ballieilc lystem Division

Col A, w. Cruikashank,

Col E. B. Jennlngs, V'
“chilling AFB, jansa:

Col J. B, “umme:w, L .7

Cul e W. Vilso M Ui

Lt cul Tarl L. valen:
kansas ity Dis'rlct

KI.'. L- U. Lit:l z [i‘.l‘l
Conatructaiom snc }ini

Kr., J. V. Petre, Base
hr. James C. Stevare,
Mr. J. 5. Hu ndt , Presn

br. C. J. Hagyer y, I
Dapartment AKL,( ..

br. Jlo harchsll, .xc
Lonlractore

tir. Wayne [, duiley,
Mr. L. F. RUU“"J’. I're

Ar. o, T, Fuley, ur.,

Jr., USAF¥, SATAF Ccumander

/, Area Engineer, tchilling Area,

» wehilling Alr Force Base Commander
Atlae 'PF" Urector, CokidCu

tum, LoA, veputy District kngincer,

tifice

Pxecutive Vvice Presidenc, Ltah
{8 (e,

fctivati on cdanager, '™ teries, Gu/?
Frcject Asvaper, l'tan-panhettan-’undt
dent of Zunit Construction Ciuwpany

‘sident haticnal Building amd Trades

uCive .Zirectur Asvoclated Cenural
nalrman, ‘alina iallicary Affairs Committes *
Ldenc, Manhattsn Construction Cumpany ‘-‘-.-3"*;?
Vlowaru P. Fuley Company &

23-7 7
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| Mr. C. F. Jochman, Base Project Manager, GD/A
|

hr. Charles McGraw, Vice Prasident, Utah Construction &

mining Conpany

K Mr, Charles 3lcrrell, Vice President, H. P. Foley, Comparny

the falina cormmunity.

CRHANL, STAFE VISITS, AND IRSPVCTIONS

Corps of Fngioeers, {chillin: ‘rea

May 1909 115} anovember 1361

Period Agern -y Incpector
19 May 1960 KCh: Col Lauriun
26 tlay 1962 Altun Alx Gov vushwell
fcrew
_ 7 Jun 1960 B.CC Cel Laurion
8 Jun 1964 NY D Major hhodes
5 Jumn 1960 dq LIAF Fajor Gen Mintun
13 Jun 196V KCP Lt Cul Carleroun
17 Jun 1960 rCh Col white
29 Jun 1360 XS Sec UFC k. ‘mith
7 Jul 1960 JCE F. H. Newbict
7 Jul 1960 'KT Gao. E. Olaun
7 Jul 1360 MRD L. B. Underwuod
23-3

tr. rfiniey Bdasore, Vice President, Maphattan Construction Co,
r, Vaui i'zrdeman, pPresident, Pavl Hardemanm, Inc.
Also prosenc were other key personnel f{r:m CENMC), 85, tchilliag

Area Uffice, )ancas City ulstrict ffice, SATAF, the Contractors, and

Yacility Inspected

Ccmmand Viasic
Ychilling AFB, kansag

urienLtat.ion Visait
tchiiling Arca

Command Visic
~chilling irea

vrientation Visit
ichiliin; Area

Comtand (riencation
Visit

{rientaticn visic
(rientativn Visit
security staff visdc
fchilling Ares, KCDO
fchilling Arem KCDO

fchilling Ares, ECDO

R ke B AN v k.



13
19

19

19 &

19

ip

19

19

=

Sep

Sep

1960
1960
1960
1960
1960
1960
1960

1960

19€0
1960
1960
1960
1960
1960
1969
1960
1960
1960
1960

1960

MIW
hiD

LAPC/ OCE

: E & &

CERNCOU

Base Com

MPD

Crmdco

LCE

Inspector

Facilirz Inspected

T. J. keading
K. £. love

L. &, Miller
A. J. ¥Willhart
H. L. Irvine

Te Jo Mding

Schilling Area, KCDO
Schilling Area, KCDO
Schilling Area, KCDQ
bchilling Area, KCDG
Schilling Area, XCDu

Schilling Areas, KCDO

Cec Jfc J Driskell itaff Vieit

Lt Col W Sanders
J ¥ MacDomala

6 Gen Yancez

Col Jumper
LtCen E. C,

Itschner
(Chief of

Englineers)
Kaj Gen K Barnmey
Col Conni
Col Arthur Frye,K Jr.
Hr.Wendell Johnsua
Hr.ieredith Broyles
B Gen Welling
Maj Gen A Mintom
B Gen C. F. Drenger
B Gen J. E. Gill
B Gen W. E. Leonhard
Col W. Fowler

Col Cipolla
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Staff Vieit

ichilling Area, KCDO
Command Orientatiom Visic
Command Orientation Visit
Command rientation Visit

and Briefing = Visited
Missile Sites 8 & 12
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19 Sep 1960

1y “ep 1960

19 Sep 1960
19 Sep 1360

19 Sep 1960

19 Lep 1960

25 Cep 1960

27 Sep 1560
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29 Cep 1960

1560
1960

1960

12 nNee 1960

1560

P
e,
s
'y
el
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13 et 1960
I}; 13 out 1960
% 13 vet 1980
13 uct 1960
13 Oct 1960
16 Oct 1960

16 Oct 19&0

e
. 16 cct 1960

i g
' 4 b
%ur‘ - ——_l.

Agency
BAC, (mahe

CRBin..,
CEExCC
Pt Worth uist
CEEMCY

CuLl, Platts-
purzh

MEL
hCDU
HBD
MRD
MRD

CER{ 0

CEEM )
CEBMC.

MRD

CEBMC
CEBMN
CEBRM(

KCDO

Iaospector

Col Xenneth Fayne

Lt Col & Zanders
Col T. J. Hayes
Col X. R. West

LeCol T. Spencer

J. nelot

K. L. lLovae

Faciliry Inipected

Command Urlientatiom Visit
and riefimg ~ Vigited
Missile Sites 8 & 12

Schilling Area, KCDu

Maj ' L Valenstein ichilling Ares, KCDU

Haredith 3rcyles  Schillimg Area, KCBO

C C Gum Schilling Area, KCOU

C ifoulehan Schilling Area, XCDu

Douvald Greek Co-ordirating change over
of Area from KCD to
CEENCO

RWMiller " "' "

R R Reymolds " " ®

C C Guan Safety Inspectioca

B Gen W K Shuler Command Orientation Visit

Wendell Johsson " " " i
Keaneth iilddleton " " "

N J Mounts " " ™

Phil .Garbtrg L " "

W W Wilsom, Cal " " "

Na) Valenstein " " e

Col A K Rullins, Jr. " " "
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25
25
15
17
17
a7
17

14
16
16
16

16

16
16
22
14
17

Oct 1960
Oct 19069
Rov 1960
Apr 1961
Apr 1yed
Apr 196l
lay 1961

Jua 1961

June 1961

Jun 1261
Jun 1961
Jun 1961
Jun 1901l
Jun 1961
June 1961

Jun 19€1

Jun 1961
Jua 1961
Jun 1961
July 1961

Jul 1961

CEEBMCL

CEBML:

USAAA

UGSAA

LUSAAA

oCE

LSAA

CR

MRD Labs
CEBMCL
NAD=LLAP
CATAF

House uf

Repragentr

Washingte
D. Co

a5D

CAENCY

CEBKCO

LIG Fld ui

Chicago

Inspector
Ccl Hayes

Col "7 @ Wilaum

L E HMaurer

C Scott

C. C. Cuchraun
TE filvers

J P Cudy

LtGen w.F.Wilson,

Jr. (Chief ci
Epgineers)

Capt 'W.R.Needhan

K.Y, llartman

J P Cale

P M Mellingsr
Col w. W, lson
Lt Col Priest
Lt Col vivian
Congreszman J.
Floyd srecding
(D-Kansas)

C. J. Haggerty
B Gen A welling

Ma] F. Robson

WO Ray D Lucas

X Col R W Cowart
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Facility Inspacted
Command Oriemtatiom Visit

CEBMCU, Schillimg Area

Army Audit Inspection *

Arwy Aucit [nspection *

CLEMCU, Schalling Area

Army sudit lnspectica »

Cewmand Virit, Sriefing
and ramiliarization Tour
of Missile Cunstr Sites

2 &l

Conmand Visit, Briefing
end Femiliarizatiom Tour
of Missile Comstr Sites

Aroyy Audit Inspection *

CEBMCC, Schilling Area

CEBMCO, Schillimg Area

Turn-over Ceremonies

Ll

1 1

"

n

"

1 G Ipnzpectiom

Bacurity Staff Visit

Amual Gerneral 18

Inspaction

Y

g
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Period

18 Jul 1l9sl

b
18
18
18

18

13
18
18
20
20
26
26
26
31

L]
11
11
29
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7
14
b

Jul
Jul
Jul
Jul

Jul

Jul
Jul
Jul

Jul

Jul
Jul
Jul
Jul
Aug

Avg

Avg

Avg

Sep

sep

1961
1961
1361
1961

1961

1961
1561
19€1
1961
1961
1961
1961
1961
1961
1961
1961
19¢1
1961

1961

1961
1961

1961

29 Ssp 1961

E€nc

KCD

Henry Pract
CEBMCO

Henry Pratt
leary Pratt

m“ Eea .
Foundation

Flick Fudy Corp
CERCO
CEBRMLY
Ptvorth Dist
CEMHCU
CrEngy
CERACG

Hq, USAF
CREMC
CEBMCU

Ft worth

Ft worth
CREMCi

Platceburgh

CEBMCO
CEMMCO

CEBMCO

Inspector

W I Moore

CFK LLearne
D W Caith

R Saar

G Kelm

John MacDonald

B. 8. Rasmussien
Chas J. Teeple
O Ray P Lucas
J C Sheffield
J L Fishback
F W Robsun, Ma}
Svlocon kibakoff
Danie¢l Guytom
John J. Hartim
LtCul ¥ J Dirkes
D L valker
Charles dazelwcod

T J Hayes, ol

L b Bromkamp,LltCol

¥ Y HBobscn, M)
L T Ruse
P ¥ Muoneke

Heredith Bruyles
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Fecilicy Inspected

Llast Closure Conicrence
w/Schilling Area Persormel

L] o n
" " "
) o "
" - L
" " -
" L1 ]
L] (L} "

Security Inspectiun
PL3=Gev't Furmished Rquip.
Ares Visit with CA3
1 G Inspection
Couference
Lonference
ieview of Pruperty lecords
otaff visid
PLS Inspectiun
PLS {mcpection
Command Visit
Staff Visit of
Plat tsburgh
Area Enginear
L G Inepection
PLS Accry
FLS Lquip

Area YVisit
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Period

29
%

10

10

12

13
14

1t

1é

20

Gep
Lep

Lt

hov

Rov

hovy

1901
1961

1961

1961

1961

1961
1961
1961
1961

13¢1

1961

1961

CLMHCO

CEQNCC

ChAMCUL

CERMCT
CRBMCU
KCD
CEMC) -

ban Franclsco
iHMatrict

I'TT - Kelloyg,

CPEACL

Insgct or

C K Irickson
aay wWatson

Lyle Johnson

Jd Devine

L J fullivan

T ¢ Spencer, Col
Auna Davis

CH Htrain
Kandall ¢ilva

Ear]l Moss

L C Yechinger

W J Mountz

Facilicy Inspected

Ares Visit
Area Vizit
Conference with Araa

Engineer: Ref Struthers
Uells, Inc.

n L "

Inspection of Admin
Escords

Seaff Visit

Recurd Inspection
Clearance - Pruperty
Staff Review of Propewty

BDS Installati.os

BDS Installativas

Hoditicatioas

* Awditing concracter's books for use in settline coniract sodificatioms
and pussible claiwms,
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. 24, A 5

lhe fllowing narratives concerr the five major (fatal) seciceuts
that occurrec during the counstruction ot the 12 Atlae Missile Silos
under the cuntrcl of cthe Lchiilin: Ares Cffick:

ACCIDLNY NO. 1 (fATAL)

a. Date: 23 July 1900

b, Tiwme: 0755 lwurs

¢. lLocatiun: Site &4

d. Rame cf Daceased: hr. Merle Jencings

¢. Description cf Accident: A thirty-five tcn crane was moving
deck forms {«1 tha Lamnch . atrol Center (iC) from a sLorage space
(on the zgruund) tc the tep of the LCC. The storage space was un the
opposite sica of the acces’ road from the LCC. Thins required the load
€0 be swung (ver Lhe road. Carpeuters atteched the forms to (he crane
with & 3/4-inch endless rc;  sling. The craae cperator picked up esch
load about two fest to sec ' it was ip balance before swinging it. Mr,
Jemnings and two olhex car: oters were repairing a scaffold abowt 10
feet {rom tie bave >f the ' . They were workiey appruximstely under the
swing of the crana's lcad. Ceven forms were 1ifred without incident,
When the 8th form was test \ltted, it appesred to ve im balance. As it
neared the Cop of e LCC, ¢ became loose asu slipped out of the sling
falling om Mr. Jeonlngs' ! |, The furm also hit one of the other cex=
penters with & gloscing bl  on tle right hip. Gald form appsrently
struck the secomd carpents  ftexr first hitting the grownd.

f. Recumcendations ) freventicn of this Accident:

l. Rigping

26-1
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; (a) Use two slings i{nstcad of cne eling.
. (b) Place the :ling cn the parallel sides when handling
these trapezcidal shaped forma.
(c) Use nails to prevent rope frum slipping.
(d) Use of "eye-bolt" through 2" x §" member.
1. Indorsement and the inforcement of pruventing men from
wvorking umder swinging loads.
3. Uwe cf a whistle vheu starting to lift loads.
4. VUse of postert such as “Warning = Crane Working Overhead.”
5. Publiciging detatls of the accident
6. ore attentici to comiractor's job site layout by everyone

to minimize (he exposure oi workmen to hasards incideunt to this heavy

type of censtruction work.

ACCIDENT NJ. 2 (FATAL)

a. Dete: 3 August 1940
b. Time: 1530 Hour.
€. locati m: Hear Citc #8
d. HMame of Drceased. iir. Alvio Leikam
v, Cescriplion of A« ‘et Mr. Alvin Leikam was driviong a tremsit
mix truck between Sites # .d 12, a distance of approximately 10 miles,
He left for Site 12 with  lomd ¢I cumcrece between 1515 and 1535 hours
P and headed fcr Site #3. | !eaded west om Kansas Highway #13 and tham

Curned Nurth on the grave! ‘uanty roed leading to Site #8. Approximately

ome balf mile from 5ite § :he truck traveled for epproximately 137 feet
P :
un the edge of the should: afore the right front wheals stuck'in the

scoft earth of Lhe diteh, © truck rolled uver on the right side aud the
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butane fuel cystéw cavght lirve. Mr. ioikam cither climbeo or fell ouc
of the cav diring the wccident. iis body was burned quite vadly. He
apparently acicd bcfd‘;a the {irc vav 2ver cxtinguished. The fromt of
the vebicle receives exterrive fire damage.
£, FRecommendatioms f..t Prevertion o: this Accideut:

1. That vehicle uperat.rs conicrm wore clcasaly tc Paragraphn
18-115 of che Corps nf kngineers Mauual “Ceneral Safety kequiremernts",
which limice cne length 7 time thzr an cftratcr Kay uperate s wator
vehicle, v 10 cimsecrtive gours. The evidcice fudicatsd that MHr,
belkam'e wurking hours wege quice iung o thie date.

2. That am to.cstigatiun be made regarding tbe positiva of

the butane tarke und the foasrpiiicy of additivoal {ire practection fur

it amd for che fuel lipe-.

ACCIPENE L0, 3 (FAY'L)

4. Jpmte: 10 Oecur - 1980

b, Tiwe: 0915 Hou -

€. Ilocatiom: Site 10

d.  deme of Deceasc - Mr. J, (. Belsom

¢. Dbescripticn of . idan:i: Immediately pricr to the accidant
the following constructi: ~perations ware iu progress ifuside the sils.
Wementling cf the olip /. 1 intc four sections amd remcoval of sach sse-

tion from the silc. (Oue ‘~quarter secticn hsd besr removed and the

i e

-

truck mounted crans waer | g Fe-spucted tou remove s second section. The
remaisieg three (3) meet: . of the slip form verc tied off with wire
repe to the refuforcing . b, (#14) bars, which prcjected approximately

3 ft. ssove the 1aside f- - of the conereta eilo wall., The daceased,
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Ltogether with two others who waere on the slip form were preparimg one=
half of a 55 galloec barrel so that it could be taken and re~filled with
sandblasting grit. A fourth persca was preparing tc rig this section of
the slip foxrm wo that it could ba lifted vut. The aforemertioned fovr
weou who were on chis saction of the slip form, heard it crack. Said form
thea broke luvee from the tie off. Three of rhe weu ware able to catch
bold of reinforcing bars menticned avove and pull themselves to aafety.
Mr. Relsun lost his balance and was uot able tu grasp the reinforcing
bars and fell with the section oi slip form that bruke off, He fell tc
the bottom «f the ailo, & distance of approximately 165' where he was
impaled on 4 piece of angle irom servin, s a lifting stamchion om a
float for the water pump im the silo. The iupact caused the pump float
tv furn over ia the water which was approximately 15 feat desp, causiag
Helson to be held below the water. ULv vas dead when reached by rescusrs.

f. Regccomencatiuvns for Preventicn of this Accident:

l. \then slip forms are tied off, the wire rope be rum around
the laminsted wales rather than the 2 x § flour joists.

2. That all perion.el except thuse essential ifcr rigging be
prohitited (rum gcttimg on cthe slip iform once lateral bracing has been
removed and prior .o accual removal vi the torm from che silc,

J. Publicetium of informatiom on this accidert and clscuasion
Of same at the weekly safuty meetimys, stressiog the iumportance of

knowing the soundness of any scaff.lding befcre gulng vn it cor working

{rem it.

ACCIDENT WO, & (FATAL)

a. Date: 19 Hovenber 1960
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b. Tlwe: 0915 Bours

€. locstion: Site #11

d. HNewe of Deceased: Mr. James F. Mills

. Descriptiom of Accldeit: Iwndiately prier to tone sccident
the fullowloy construction vperatiome were in progress within the
launching silc. An eight-men crew of the American Bridge Divistom were
commacting cruse bracing to etruetursl steel which formed the cribbing
imside of Cbe laveching s!i6. Severai rods had been comnected success-
fully, Mr. J. E. Mills © o pesiticoned himself on @ vertical *I™ beam
to make pilu and clevin coivctions between the lst and 2ud levela. Mr.
Hills supporied himeelf by wrappiong his lege around the vertieal nemsber
and reaclwd out over the -1 )¢ ocpening tc {usert tha pin. He apparently
salfted his position ged - cr-reached, lost nie leg grip un the "¢ beoam
and fell., Mis fureman 8t. =pted to cateh him as he fell, but was unable
tuv hold him. hr. Mills ¢ ck a swinging scuffcld, hanging betweei the
third aud fourth levels, ched forwerd and continued te fall acother

. 150" ¢u the floor of toe - vy lending on his back. He was dead un arrival

at the Abilene Hospita) e “altiple rraetures which facluded a broken neck,

£. Tsccwmmerdati.ns Prevention of Lhis Accident:

1. That safety its and life 1{1.e8 wn eccordance with mandatory :
provisions of Par. 7-l1 o/  -cticn VII, KH 385-1-~1 "General Safety Require~
Dents" be utilized,

2. Publication information om this aecident to all comeernsd,

stressing that 1ife and de ' hinges om proper amd constant use of one's

safety belr.
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ACCIDENT RU. 5 (FATAL)
a. Date: 6 Jsnuvary 13€1
0, Time: 1305 Bours
c. Loecstiom: $Site @)

d. Name of Déoemsed: MNr. Dave hooay

€. Daseriptiun ol Accldeal;: Kr. dcody and als sLpervitor were

checking the cirrect aligi -ct Lf sope larye horfzovial jasecus prosscre

vessels which had bes pl

lunca a0d werv climbing t

Mioody and hieo superviaor o

standicyg ¢m & besm lucate |

Sridge crsw wat working
center vl the silu., A
ing on level 7 un the Sou
from Souihwest Uroamseuta’

Northwest side of the pr-

At approxiusccly 1305 bov:

00 lhs. fell frum uverhes
veszels and tne asile wall
¥x. Hoody was kncched ot}
ot the sils. Thae a?ctior
and (he pressurd vessel
Movdy rapurted trat he »
chech uf hiu pulse and br

{. Keeomoe:datlons

1. That spoocl

¢ ic the silc., The, bas just returned frem

«vp to contlave checking the alisoment. Mr,

oclimbed vp from level 5 tu level 75 and wers

v the perilery uf the steel crib. An Ansricas

© [leat on the side or ihe tai ks near the
2L Paul Hardemer, Incurp.rated men were wwrke
olde of Lie preveirization prefad. A welder

rea Company was werking on level 7 oo toe

~risacion prexen cucting the cteel grating.

2 plece of beavy steel plpe weighiong about
pproximately 35 teet betweer the pressure

1 hit br. sody o Lbe back of his hard hat.
2 buam and sell 25 fear to the concrate flour
steel pipe became wedged betweeu the silo erib
to the bortum. The first persun to reach Mr.
1 several times a1 d the. beceme still. A
b Lludicated that he way daas.

Prevertion of this Aceident:

aporarily tied off in a bturizontal positiun



bu tightly secured at beth euds znd thai the wire or ropzs be tightly
wrapped avr.iid the spo.l sevnral timee.

4. The wire or rupe should be tied to che grating only 1f no
othdr suppurc lo a&vailable, IS'LL i» necescary tc tie Cc tne grating, a
plece of plywosd shouvld cover tha ygrating area,

3. Toat apprupriate sise wirce or rope be usea. Recoeme:d
that 9 gavge steel wire oe the lightsst wir: teo support pipas of this
weiht,

NON FATAL ACCLDETS

Pue Lo the crowded corditions which prevailed at the sites and in
some cases use Of improper or imsdeguate equipment and sﬁfuty procedures,
the followin, types uf cases became pravalect here at Sehilling:

a. Falls (ncn-fatel) - 15

b. Straios, eprihus, cuts & bruiacs = 11

€. dit by falling objects - §

d. Zuins (incluviing chemical) - 4

In addition to the above wentiuned fmcidents there wvere ipwsral
cases (1l or 2) of: flree (truck & equipument), buckling boun, overturmed
crave, parts uf bedy csught in, om, or betwewvu somathing, lead polscaing
aud an explosion,

The weuther did 1ot proviae any major safety problems but did require
added caution by ever;one while in transit to and from the missile sites;
(when it snows in Kancay === "IT SMUNST ),

The Contractor, throughout the duretion of the prvject, received
several letters from ‘he Area Englneer wheu his szfety prupram wae

folterirg. He was cuoperative in correcting thene deficienclir
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gencral his xafety pruzram was gocd. Op mumeruus occasions he was

uuted takin

; 4 safety precautings wherever necessary, withcut baving to
K-
v be noti{fiea of che safiety bazard by the Area Engiueer,
*
- .';
. l:r
v
|

S Ay
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BRLATLONSHIP

In asdition to (him title and duties of Area Engineer, the Ares
Englocer obtained the title of Deputy for Comstruction for the SATAF onm
1 July 19Gl. Cfince the fuccpricn vf chis jolot orgerdzatica our velation~
ship with the SAUAF has contiaued tc be both amiable and vcrhable, as its
basen all alomg. Although at the beginning £ tae propram there vere some
problem areas with respect to esordimatica:

a. Al1 desiyn chionges or resoluticn of cenfliers or dipg-
crepanciec which achilliny srea Gffice cemsidered to be ueccssary were
requirsd tu be approved by HATAF. Jutefoing thair concurrence or noae
€oRCurrence vas time conaving and gdded te tie tims which the contractor
¢laimed he was delayed. ! “amy inclavcee, seversl weeks passed avajting
Teply Lo our correspondenc o SATAT.

b. Atter exper) cimy tae lomg delay in receiving replies
from SALAF, fc was necesss . for rae "nginsering hrlnch of this Arves
to sct up & suspensc lo; ¢ caci latter writcen ard cuntinually push

them by telephcns calls an ‘vllow=up letters in order to ubrtaip a re-

ply.

¢. In deailmg v | SATL? on faterpretation of specificatioms,
it vas foumd ther were ind  cd tu reed inte Lhe specificatiuvn requires
wanls which were voc imcly They failed v some ceses to analyse the
spacificati.ms complecaly inscead, based their case un caly vne pore

tion of the apecificatiops

d. In sume (nst *%, they questicned Che mmoner in which

work nad beet performed or wifications interpreced, but would not
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state exactly what toey desivred or thought was required. They also
interpretad tast prucedures. The Area Engiunecr's (Leputy fcr Com-
Struction) job description follows.

JOB LESCRIPTION

&. The Area Engineexr (Deputy tor Cumstructi.n, under SATAF)
is respousible tu the SATAF Ccmmander for 858uriLy the timely accimplish-
went of Lhe construetion operation for the site activaticn program.

b. Opatates as the fivld reprezevtative of the Coustructiaa

Dirwcter.

€. Aduinisters cumstrictiun countricts. Inspects work unaer

hie juriwdicticu; pathers end recurds cuntract data; preparcs repurts
and contracter's payment «stimates.

d. Assures complisunce wikth contract Tequirements, including
wodif{icatiune. Accumplishes coustructiou in acecrdance with approved
progrees wsched.les aud contractual completiun dates.

8. Reccmmerds chan'u,n.s to dravings, wainly to conform with
local cunditiona.

f. Enforees labur pruvisioms of has construction cocncracts.
Examirves coutractur's payroll dats wna takes action with contrecters
to corract discrepnpvios, 1i requdred.

g. Iscues charge urders o “ppruved chaiges A prepares cost
asbivmtesn for modifications. As ceatraeting, wfficer's repreccucative,
upgotistes cowts of wodificstione and processes coatructor's claims.

h. Eafurcee safety proviwions of the ~ontract. Ccoperates with
centractors' top supervisors in ustablishment of safety program and follcws

through during life of the cuntrect t. insure compliance therewita,
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i. FEreovides tbo Depucty for Fngineericg with comcanual daca
reflacting actual fi:ld conditicns for incorpora:tion inL: as-buiic
drawings.

J+ Im coniunctivn walta Cos SATAF Cunnancer, werks cuc Joim
LCCUPANC) Agreemerls,

k. beledules pre=~final and final acceptamce inspec.tion,

GRCAMIZSTIONAL CHAKT

Fig 75 is the oryanisation chart for the lucal SATA? witi the key

perscnncl listed.
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x . 20, THTPAL PrUMLEY I, AND RIAO CTEOATIONS
arETe g
Tt was recosnized at an early -iate tlst many urmusual protlams
wuld arise at tha 2ehillirg ‘{sslle Comslex bscenas it was constiructed
on the theory of concurreney (i.e., desigm, coneiriction, and Leating
wers uniertaken simultanectsly). ' wch a vrovediure netirally leed to
major caslrn chanres and revisions in chanms in & desipn vhdch was ale
ready of great inherent technical comriexity and alffMevity., Specific
wajor chanwoe at sehilling included the complete redesicn of Lhe rteal
erid structurcs, and drastic revisions in the electrical and wechanical
work, The delaym in the wourk sttribdutables Lo mmltinie and complax de-
#lgn changes vorc compownded ‘at sites 1 and 2) by unantieipated site e
conditionm (excoasive wate: , st these nites. ‘he sovermmant insisted -
‘that all delsayes be over ce » or of.‘fut 80 thzt the ecastruction eould
be complated un or hefore tih» contract cemmlelion date,
The tect requirements and porformance criteria wers vastly wore
rigld and exacting than wvas anticirated by the “rime Comtractor it the e
time he prepared tas Lid, his wng furtber commlicated by the faet thet
the conatructicn wvnn 4nsperted by three different arencisast the Gorps of
Tnpinmers, the ipr Yorca, =i Conveir 'ivisicn of "emmral Dynewdos —
"Mch of vhom ured different criteria in making incpactions, '
The assisonent, of o fnmant-2warded procuremsnt and conetruation >
contracte and discrepanciss Letasen apeciflcations (pnrticuhrly_chln- =
lress in the PI8) present: adminigtrative nroblems aneve and bem it
provlene nerwally cne-untersd in e consiruction comtract,
The erisis natwe aof the somatrugtion schedule and the alyrocketing i’
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coets meda 1t diffdendt, Af wot irpcseible, ¢ prorerly eesrerete the
Airect and/or imoact costa caused L'y & desirr chanem to soecific modifi-
eations. Sonnd rimdl-priu coritract miminristreztion wit specific addi-
tional mmcunts alloved for sach mcdification, as ‘n normal contrzet
work, was irmozaibls. felther the conlractor nor the wovermiani parson-
nel could estimaie Lhe coct of individual clapze crdevs or design
shanges. » design chamra normally fornd the silos ia twelve differamt
stages of construction; a:d irn ~ost cases, belore Lhe contractor eeuld
make the necestar chaapes, ‘here verg ndaitlonal desizn changes super-
irpoged on tha miginal chni e,

This report lierefore - | il te von‘ined to proller areas xaere def-

tnite recomrandations for i roverunt carn e mede, rather than re-hashing

eaoh erd every problem that occurred ‘which were pumsrous).

1257 O% S0 2 JCXe R W LIT A58 A TARCRINE) PR MibLe

It is Dellevesd Lhnt Al ! proulemn wilch arose at Lhe 2chilling- Area
ceuld hnve been ~inimd sad the rea nalneer's fTice had Leen rore
fully staffed with ¢uali™.  anl exoerienced nerzonnel. Many of the
problems which are state:d ¢ in tnis report uould net have arieen 17
the kay versornel had bLaea: igned to tiis nrea nt the in~eption of the
project., In cther words, construction of a econlicntad micsile base
does not. presomt insurmoun’ 1o protlems thal cannot be overcome Ly &
rore fully sta®fed Jorpe ¢ rineers' Area Office.

Prior to Ictober 1960 2n the command responsibilities for the

Soldlling Pisnile Camplex 5 transfarred to UTRICZ, the Schilling Area

office lacked suffielent ¢ ified anc experienced manpower to accomplisk

the assigned nission in .  .onomical and orderly manner. In particvlar, -

282
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there was 3 eerious rneed for rradua’e “nelnesrs in the e¢leotrical and
gtrictaral [lelis, rlsc, tha: - wvae 2 shortage of valifled nd exe-
perisuced atirgtlars,

The shortape of experierces s cualifies mersoanel made it Line
Merative that Tnrineers be utilized in a menner 4hnd would reriar therm,
a maximur cemnfitl Lo the povermrent. Tharefe™, Manctions were nerw
foraet by enclusering persomnel that coulé hevs oosaibly been ver "ormed
more efficlently »r2 &% a Jazs coet to the jcverment Uy an (nternediats
lovel emplovam in the “arerr Davelostsaat Prograw for Comvtrollsr Var-
scrnel, These functions dealt primss-i ly witht

2. The coorlination Letween tha Lror “*fiee mnd the Cr M0G
Lomptroller to vori .y that funds 2:¢ availarle prior ta icsning modifd -
eations,

b. kasisting in Lhe rrenaration of nmrrerous reparts witdch
touch or wceounting. -

PRCOVYENLATT 0 s

2. That the policy set fortr in OB Glreular 6122 which
Frovides, in svbstance, thet qualifis cavloyees yvith jLU'" experience
“e retainod in the missila iropraw amd uwtilired in tre sta’iing of future
arejeets be riglaly compled with, Thia srouid minirdize the posaibility
of future <rojects Seinr woiarstaffed.

9. "hat opm persin from the CFENGG Towntroller Sranch he pere
merertly assisned Lo each fA-ca ""{iep (in the Tontrast ‘2winistration
Branch) to porform thome dulies amd such other dutiez as me; be assigned
by the frea Fnginect and/or the Jtdsf, Comract Adwinistration iraneh.

€. "het an Yena ‘ounsel should be aezigned to an Area (fice

o6 or befors tha dale the \/ ritations to bid are imsued) and that a
26-3
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Lebar helations {1 ficer and a 3afaty i “icer be assignecd to the ’rea

&t least M leen deys prior tc the start of construction.

AFPROVAL 7 SHOP DRAWNIN,..:

There was an alleped delay in the e.roval of ‘]h;:n -rawings for
Jtruthars-ells ‘orpureticn. This delay may have hewn due, in part, to
the fact that the sron dravings ware trinsdited by Struthers-lells (im
Fernsylvania) to 'tah-Yanhattan- undt [ir ¢snsss’ = to the krea “ngimeer

(4n Tonses) - te “echiel ‘in Jailformda) for apsrovaly and then back to

Lhe asuliwcortracser tnroust Lim rens clunrly,

This orniler was part ally ove core v directinr the Trime Cuntrace
tor to have sirutiiers< ells' ; ersornel ¢9 to rechtel'a office and rtay
there until the “hoz Lrawi s were aporoved,

O CL8 UNUATI

It 12 balisved that o ¢ time would have beon saved, had ti:e snop

drawicse been eir matlled o hand-sar+.ed irmclly fromo S4rvthers-Wells

Lo ‘eeltel slt™ ooples of e lotter of tranarittal amd the Fhon dreawe -
ings Nunishad Yo the rim  _ortractor an! the 'res Tnginesr. i
TICPOCT TN PUGCRgRTS AT SUF0T <0 T e e .
Thero vas a lack of u fore action by suprortine dict=icts on ine T
aspectisn ¢ Lhe work perfo A oy swhecentructors and suppliers. Snecif-
loally, it wes Lellevel "k cowe supyliers vere cop'use? on ths defini-
» ke
tion ¢~ the terms “imapect' " and "accertanse”, “truthers-tells Corp-
oration, for ezamle, helic 4 that their veseels were "ancented” al the
tire the vese:lr were "ins, Led” by the -ittsturgh .dstricl. TR
VOO AT g
- .a._:_. i
That tte ‘stement of olicy and Geliance eontained in CH/CC tHip- &
eulsr 61-20 dated fi Farch ) "1 be dissenimetsd to all rersonnel im ol
- - .'...
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., (., inspectine 1istricts, who are woridng on matczrisls snd suprlies which
l are dostined far incorroration in the IZ3¥ propranm.

CPHOMORAPAIL COVIRACT:

/% weuld have been in the dest interests of the Gavermwsnt to have
had more and better chotogravhic coverage of comstruction. This would
be very valuable ir litigzatlon if the comtractor should appesl Jdecisions
of the coniracting of Mcor.

FROr AT A TIONS o

e That all photopgraphs taken by . @0 JeadquartnrTe or Area
perz=ontel should be unifurmly nwibered and indexed.

bse  Thak this protlem ares could bHe overcoms by a CFa¥C") direo-
tive on thia suhimet; 204l direetive to include & nniform system for
mraring and indexing chotovrashs, 4t {4z also recormended that this
eupgestlad direetive on :ltosraphs contair corments vhich read substane
.mlly as follows:

"All phoiogcrephs should ¢nclude a vlacue showing the name
of alte, mmbar and dat ¢ choteyraph. In many instencas, 1t i3 sug-
regted that the plwtogr ar place a slate (en wideh he has writtem the
¢ite pumber, time, date :d plmce) in the area to Le photozraphed,

A level | or other suitabls scsle shonld be included

in the bokeround, The wier of the photogreph ahould be referemsed

: " ™R the siketch showing t/' locrtion of the camsra, ani the dirsction of & ‘
‘the photoeraph, : 58

; Photogra; - should be takst to show She followimes o

1. 2 original site coniitions before construatiss. (55

. "
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ihe method and equipment usad by the contractor,

3. The comnletion of each shase of eonstructien,
ke Lypival corditions ensountered,
Se Any important or umusual condiilcns encoumtersd. |
6, C“afoty Fazanis," i
OTALYTNG ADPGTAT™ TFORMATION FEQH %™ 7iil |
It is cagsential thot adequate and mufliclent inormtion be ohitained
from Sealdent "ngineers. "™is informatice must be im a Torm that willy
@. e of msslstance in evaluating comtraotor's demands for
additional Manlsa,
E. Yurmish tliv Area Enzineer data =c ha can maintainy an ade~-
guate rate of e;»mtm‘-. ‘on creprees, | ‘
¢. Turmiah ; listorical summary of cemstruction progress.
de It 13 al' very imaaxtant that ghe Area C'fice {which has
the overall ricture) s/ :t the resident engineers, of poszible clalme ;
or disnyreements, ther:  meiting i1t voseible for the residaatl mgl.n;ur
to keen m more stalle: ~ost and time data hictory, combined with a
closer and starper gsr Gdeing on all the actions of the contractor,
en these perticular ar 3. _
z FLEFARRTICN A7 A4 5 IR TET PINLDs - "
It has Leen the v otice in the Sehilling Arwa to prepars eertaia / ,1'
forms at the resident : ginssr'c offiee with the use of cardoa paper, . t- ,]r
it 1s racommendsd that onsideration be givem to the wse of MBGE (no ‘Ar-‘{gw
carbon required) forme or thedr equivalent., _...‘__':E;"
BATLY 10G UF O0KSY UCT10Ma !

The basic form prv

red by the residemt eryineer is FNO Torm 2538,
260




emtitled Latly log of Construction. ¥he {nfermstion resorded theroan
wa8 usTa & 7reat d2al by the estimaters in determining fair value !w
vory parfnrmed, _.owater, the form wme apparently designed for Ofvil
Rrojects, trerecy recuiring it to be modliMed oy IOV covatrugtion
usage,

PYCMNENTATS .

8. It olank for "Myer Slare’ srould be daleted end elimie
mted.

be he Llach shich reudst "ilas anything deveclored on the
wark which might 1-ad % s elance order or findin: of fart?" has 1ittle
ar oo value ns pre ontl written. Cur expsrience has been that, 1 all
©A583, t'v reslien ro. teer chechod “MU° Ln this “lnk, even during
the days wnen ther wer obvious changed nonditions st tne site of war:.

It 1o therecre re woc ad that the llowing questions be placed on

the Ledly log of © nstr -Lion insteed: (A1l questions srould be wnswered i
PTEI® or "), AL que tione answversd TrRG snozld he explaimed inm
detail, oo ,;;
l. 14 ' e contractor enoountar Wy subsurface or Ilatemt ",_"j
Pysical contition bt o ste MIforing rateriaily from thome indiosted -
in the contract:
2. 1d \ s contrestor snecunter ny unknown rhniul <
tlons at the » to, [ an wnusual mturc, differing materially m- "?;
thore ardisarily e sun' red and yerkrally reeegnized se hhnnm ia th. \-"‘:
Work of the eharact © p: vided for in thls coctrast? - e
‘ 3o '8 Ui comtracter delmyed tris date by wmsﬂ;' ucm
26-7
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severe vesther,
ise D11 you obaarve, or hevs Imoxlcsdpe of, amy feather-
nedding ur cther nowicei lo'wr rrecticas?

Cs The blamk shovine the musver ¢f contracter's emplcyses ia
ingulficiont for ocur ~armoses. Tt is essentizl that tha Area Rrglineer
o tho puxber of emplyyves LY prime comraeidr -nd md-gortrector, s
in eome ceses iy cralft. In view o7 the et that the shif™s o some sube
oaitractors may very from the ghifts wried by the Prime or other ess- '
trastors, 1l ia hwlieved hot the form shonld ba modified o show the
{focllowing lnformetion for the prime ani intvitual sub-contractorss

1. Supervisory personial

7, Fagnal workers

3o Segloaing -xl ending time of shifts

ke IV might be desirable to show the hours vorked by

DRIFER 3™ ¢ e I0TT,

T 19 furthe recommsnded that the Hllowing informstion be fuPrished

elther on the im! - Io; of Constraction or on some oites periodie Teport :
pronared Ly tie r ldent sngineer;

8. A1l ‘nstances ef work stovpague.

be 0l y homerds or unssfe working corditions.

t. Tee mbedding er cther improper or tnsconcwmieal vork
precticas,

~ ar coatragior.

2% -8

S

4 L
e by b
A ”-'-II ‘14

de Tae rive and ummrramed overtire worksd by certain mm “

=

T S
O




Tha provlsms of Zsathernedding mivl/or vaessznorigal work praetices
did not ariss at the 3chilling 'rea Jue ‘o agmressiva action W Carpe
of “npinaers and eontractor psrsomml, However, becausc of Congreasional
interest in the watter, 1t right be well to reeui=: tie resident snginesr

to report irmprocer labor sractices or 4o make periodic alfirmrtive state~
®ants that no scsh prectices exist.

CORGTIVLCITON P "ONRGS MM Tal X0 USE =7 A1 TivI0¥sl FoLMS:

It 48 recormended thst ‘ha Famsl of Irstruction for “eporting Conie

structicn Frorress, Separtvant of the Arey, “oros o Frginesrs, 1 Jamuary

1956 (nereimmfter callad 'ameal) be carnAlly reviewed to ase whereinm it

should he m2d! flod so that the rencrts containad Lherein will be du.i.m

to reflect ogrese in the eonstruction nf "igeile Cowplexen, Jur exami-

mtion andicetes Lhst the Vanial, nnd the forme centained thsrein, are

in nany casem desirian for JLvil eonstruetien nrojeeta; and are 111 a-

dapbed Lo 17 construction, Vorsiderztiom ecould be Fiver to the ifssu~ : -,

ence of a gowmarabie Mamal by STV, It 43 reocrmended that & few

‘c'lmaan be held for resident cnrinesrs (ani their nertonnel) on the come

Mlation and recording of hdegquate date,. : i
it 13 alma bedlavad Lhot aome of the “uilowine formrs coutaised in

the cu.mnl coul? be uend to j00d advantagze, “lthouh te the “ost af owr ;!

knowleaga, they arw ncl resently boing uged Ty any ftlas "™ ‘reat

ENG Yorm 2177 Incpectors Thift hapert - | iccellanseus
j— tw [F ‘DI
Py " " - ‘,:”,‘
IR Turm 2479 insyectors Shirt ‘eport - 7artiwork & g AnSAL B
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