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Interview with Leo Zbanek 
2/2/67 

considered that 

since we were working so closely with the Corps that we were partners, 

of the Co:r!.pS o I think that philosophy ought to be reiterated. ~~-e-

V .. - · - -~ .. · - 71--' ~ 
17.H; . I had come from jJ, missile program where {£,e Air For~~~md the Corps 

11"\ ( _( ... d . CtVt-~ 
wa!E'e feuding ~ and Lhe protta.-c l3 Ltrey turned out was a sorry product. 

You can't get work out of a partner by beating him over the head with a 

club and cussing. himo As long as we were going to work with the Corps 

and we determined it was to our advantage to work out a system so we could 
• 

cmnmunicate with them on a friendly basise ~±ni--:y no L dir ect tl:rnih. We 

were intimately associated with them - we lived with them. We - bear in 

mind the Corps had the prime responsibility, but every move they made, we 

lived with themo We essentially concurred in their actions and such differences 

we may have had, and we had many, these wEre differences of opinion. I 

disagreed with Col West on his decision for example to relieve the construction 

centractor's responsibility for hauling the material out of our big ditc h 

along the west side of our siteo ~ · e contended it was better to leave 

it dry on the spoil bank and then haul it at a subsequent date rather than 

have it piled on the site and not dry very rapidly, ~a-p~8;ili!~-beearn3·e 

~ + t-tt P-t-.J.L 
I felt credits we derived from such an elimination;\ and I disagreed ~ violently 

to his approachff o The contracting off icer has certain rights and must have 

theright to use his j"l:tG:me:ai;- judgmento I t was his judgment that this was 
~~d.· 

a better ~. I could say I told you so in that case, however, he would 

probably say I told you so in many other cases when we disagreedo Each individual 

has his own views on how a contract aught to be administered and these 

contracts we were entering into had plenty of areas where interpretation had to be 

developed in their administration. 
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, Col West tor exampr e 

issued direct ion to the contractor to dump the excavation out on an embankment 

and then permit other contractors to haul from that embankment and took 

a credit for the haul of a couple of miles. It was my contention that the 
___..-~-·--~-- -·- ~· - - - - _._.. .. -----··--·----- .. ~-IC> 

~~~ot would c ertainly not be the equivalent of what we subsequently 

It would have 

been better to have piled it closer to where we were going to use it 

The argument against that was that it would be i n the wayo If it was 

put too close, this would have been trueo We would have had mounds of dirt 

way too close to our job and it would have been dm our way later as we needed 

to draw the dirt from it.t>J This difference amounted to about $154,ooo 

contract. =:A6 \far i u cts poin Ls of d±~~eneo , ~ fi1i. on e Hem of credit ., 

Subsequ:antly GAO established we were right in th s case and 

they demanded that the contractor be back charged and the Corps has been 

exercising some gymnastics in attempting to collect from the contractoro 

I don't know whether they every: have or noto It was established that our 
\i' t.t 

judgment in this case was ~~ 
ti I/ 

term ~I was appaled at the 

~,tf 
I wrote a letter in which I ;rne"G~ the 

decision 
pesitieB of the contracting officer ~ ~~bse-

q uently Mr. Hjornevik suggested that I don't use terms like that about the 

CDntracting offi cero Being a hard hitting construction man, I didn't think 
-- I u 

I had to restrain myself,..._if I was appal~ed, I Gould be appaledo / 'we could not 
f\ 

have built these facilities without the assistance of the Corps. We did not 

have the personnel nor could we acquire them from other agencies at a rate 
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that would have permitted us to do this construction. When people imply 

that the Corps probably did do us a service, if they didn't it was our 

own fault. We didn't understand their methods of operation, we didn't 

instruct them, we didn't adjust ourselves, and mostly we did not have 

the capability of properly defining our requirements ~s ~ E.-e ~1 

~~ette ~ I think the facilities we've achieved heEe a.re probably 
~~ l<~· 

superior to any governmental installation as far as qua.lityo The Corps 
A. 

over the yea.rs has been a construction agency and their philosophy of 
j,o 

operation "we a.re hiring competent construction contractors. ;R'e are handing 
~ ) 

them a document - plans and specifications - and we\ will only check on them 

after the job is completed to determine whether or not they have accomplished 
H 

what the contract requireso This philosophy is good if applied to a 
~(.,._ .... ( L.--<) ", 

conv:entiona.l -buildef::~ it falls down when it is applied to nonconventional 
fl CZ O' ( fee: 

buildings . The SESL, the Flight Accelera.ti<\n Facility 6- / y~ 
\.A' ~-J.}:.v<- • (, 

c.omrep ti Qps l hv.iJ~~ the MCC - these nonconventional buildings "'Wfiile 

we found problems in them when we attempted to use the Corps philosophy/ 
I tO--~'-- ·< ux lt ..LAJ w..t ,. ft . 

~y;e~-a-re permitting time to go by before ~~corrective action. 

& 
In areas where ~ plans and specifications cannot ~specifically defii'fe4.1 

,.._J. "t ..(._ 
~-"'6hin~ or the contractor hasn't had experience 'Iil.nder these conditions. 

~ .( "" :{. 1 ,,J • Wi.-- (I....µ. t-,~ ) 
~~g something -6B:a.~~et common, then ~~problems. -H~ 

/\.... t . 

is wl>Ji1e:r?e~ Corps tended to fall short of their idea.lo This is J?recisely 

what occurred so far as the Air Force was concerned in the missile businesso 

r!trL ~I 
They were too close to an R&D progra.m1 ~in their construction 

~ I. (J-L,..,,1 
concept 'R8iiy ar& doing µ.c..-r'..,..f constructiono They ;uilx expmrd On ehab'":, 

This whole center was built under a s et of competitive lump sum contracts . 

We -tit:t:aaa~:Jl~c:Eaun~''it~r~e~c~a~I!li-aanilv,Y-e-e·~~:eeepoe!'e'E~~~-~,~~-i~ el: . n 

.. . 

~ ~-u.) ~ 'ff_.~ 
When ~D facilities~~ 
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~ ~ asking the construction contractor to ~it9Fs±±y do se-me-research and 
"- W,..(_ U>--~ ~/.J ( 1 ~' II. ~ 

development on a lump sum contract, ~:ya a:Fe-oo-' The lump 

J::t.t he lump sum contractor who is successful has 

put ini;e- the least number of $ for the R&D effort. That is not consistent 

with what ~ the buyer may want in the way of R&D effort. Let's say 

piping systems interconnecting vacuum systems or cryogenic systems am the SESLo 
) ) 

Here we asked the contractor to perform engineering effort to outline his 

"""" t\..,est plan. Under a lump sum contract, he would outline what he considered 

to be standard, what he could get away with, rather than the effort that's 
~..-v- l ,1 L..1,...,, ft 1-1 {( 

necessary to establish the gualityo T~El--fi® 3BRB?l~ Owe had n~ 

~ · alternat~ c . .OJJI'rs@ tg~-e±:-;- Congress does not permit normally any deviation 

from this contracting form1 so normal government facilities are not of this 

natureo ? 
~ 

~~..e s;!;@ ~g · :tiere sti"TI~ ete-wFl:iJ..G; original 
t<L-~ 

master plan contemplated a ~~4±~i-a~ administrative building , 
f) l_U-"'-'? 

~~~~i~ 19ut w.J3.-en the original master plan t h R@ generated by the 
~~i L4.;.\~tfu lf)._..t.. ~.J; r..(,/"""';A 

1 

architect who ;.._w.9ro e-eR~ that we could go to Congress and get our 
-to ~A_.-~ 

FY-€2 program increased trei-we--rrad'Cl± ::-t:;tre-fmids we-oi~~e ~ our 0-v~:i:::;1J...J..- . .... ,J 
f'l.A,..C_/~_, ~ . A ~ ~>-f'tf. Tel a,L..V"lfl·'-' tr•d--'-~1~' ~~ 

facility a11~m rather than"-in subciieguent fiscal years J1fThe A-E's · 
).r~ ..... ;J tFl-....1 ( )"').. lvL~-.l •. ·1 /1 t c.- (I { k) : 

~ Brown & Root, Charles Luckman, Bernard~ one from Austin and 6 firms 

from Houston - all combined in a joint effort. Once it became clearly 

identified that the master plan was to cover a number of fiscal years 

of budgeting and the detail design to cover a smaller amount of budgeting) 

then it became evident that the multistory buildings that W0Uld cover more 

than one fiscal year weren't reconomical. I t isn't economical to add 6 fj.oors 

on top of an 8 story building if you can build the 14 floors at the same time, 

then it is economicalo We had to change our basic concept from one of rather 
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considerable height to one that ' s spread around the campus area so you could 

economically add ~ increments. J±lhat ' ~ prohatr.l:y4fie~"El<'G-s-ig.1"£3.~.Q.~~~ 
~1·v .. ,~. ~ • -.- ;(.<v .. L/. 

We went from the 14 story to the 9 story for the 9 was all we could 
" 

afford in our $6o million budget o That's all that was covered in that budget . 

Subsequently we built a 7 story building, Bldg 45, as part of the master plan 

I n our original plan concept would have been the top floors of building 2. 

So it's where similar space was added on the maste;r plan. 
lv.-c " ~ / 
~ would gairf some advantage by hiring one ~earn of 

I\ 

" architects to do the master plan and another teamof architects to do the 

detail planning. 

simultaneouslyo 

mad I it to do over again, I would have 2 teams working 

cVV<-- °" The advantages of the s i ngle team concept i...s' lost too frequently 
/I\ 

the designers find it too difficult to determine what portion of the master 
;I,,,-~~ .. 

plan that he .j.ust went through. 

"' 

We found it far more difficult to isolate 
~- 1·~ : • .-1 

that segment that has to be done wh-en the master planners thinko The 

Congress has agreed that the effectiveness of our master planning did 
tlfl,J.j, 

result in some economy o ~~ I think we woul ~velop a preliminary 
;.. (UH { ~A..tc0-I 11.-i.:J ~-' (_, ~ 

engineering report for each buildingo ~e went into final designs simultaneously 
lA,r<.. 

with the master paanningo That meant ~ were well down the road structurally 

and architectually tiefore our mechanical and electrical concepts had been 

firmed . We lacked budget control with this concept and actually had detailed 

quite a bit of the building plans on too gradiose a scale and had to throw 

them away and back off and do them over again because we were proceeding on 

final designs prematurely. -lefore our master plan was approved the AE had 

proceeded about one-third of the way on detail .Planning [)!B the structures 

ehe va~ane:i:es we were going to bmild and well beyond our budget . e-e-~[ had ~ 
~ ~ . -~=--_ · f ~~:~ ... _., .. ~.~r./ctF:c- · c,( .. t, ..• • $ -

to throw away master drawings and star crff from scrateb:) ~ is sometbi ng 
/\.. 
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that's essential for each building, ifi -= t .a sm;lJ.--61.;Q-~-€~¥&~ 

functions within the building, giving relationship of the elements within 
c-,....~ 

the building, the structural framing, i;fie-feai;file where interior parts are 

used for l aboratory vs office spaceo All these things being firmed up and 

signed off by the user befo~e~ start on the detail design . This makes 

for economy in the desig~~o :E-th±nk-:> ,,;i;J, ilin retrospect' have degeloped 

" much firmer detailed schedules for construction at the earty stageso The 

Corps had declined to develop detailed PERT diagram.so They thought this 

was the contractors responsibilityo We differed with them stronglyo Subsequently 

we determined it was to our material advantage to put schedule dates on 

milestones within the framework of the contract as well as at the end 
f.h>-C IA'-"'~ L( 

of the contract . This ~ us the right cf entry to ~~ in GFE in 

order; to insure that certain eleme ts of the building are completed rather 

than wait until the last possible day to complete the overall buil dingo To 

make these milestones within the framemork of the contract, requires a 

detailed analysis of what a contractor is going to do "Shen he is going to 

do, a detailed analysis of when he can place orders, and an analysi ~ of the ·~: j 
--~La t ?- ,.. ~· 1.. 

potential deli very date of the elements within the contract ~ i5hese rt"hings /.h 14tfc. 

7£.... ~ .. ~ ~ ,.1..,....i-e-. ,A 4 ~ ( •• ~ ',_, 

that l taket time to fabricateo When does the order have to be pa±ee-placed 7 

when can the equipment be delivered ? Subsequently we developed far more 

detailed information and imposed! ~n ~he ~-;~;r:c~ within 

the contract seme-very early in the fm:amework of the contracJ and this gave 

us a little better control in a construction contracto I don't think the 

fundamentals of design from the master plan would have been changed very mucho 

We have given some 50 different architectural teams an opportunity to review our 

basic standards, make suggestions, come up with ~ inputs, and we have had 
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some ~El~ minor changeso You will notice Bldg 31 has a different 

appearance than the other buildings. The architect chose to put black 
~ .. J. ")1-VV"t...()-1 L.W\ tJ. !>.(. L (-., (f "'-<' l (_ I~ L. t.Q_J I 1' 2. 

columns down underneath the overhang. The use of glass on a rather high 
A. 

bay wall, particularly walls that go 2 stories high with dark glass for 
{J-(,J_<J. l- t< <I f ;:rt. 1 (µ\,~ 

These changes we examined af-Lax: 1Je. found that they 
/\. /\.. 

....;,...... 
did not offer the economy that we hoped to gain. ~ fact, t,B.ey we didn't 

~&.~~-L/1 
gain anything ±.he cb 0 nge ... ~ ..fQere] y t.en~4.-.sh that our basic 

J=-.,_. ~ rfc.t ~- . ---. 
was not too far wrong. A.Bldg ~we moved JI e ructural 

c~~- column goes upstairs and becomes an interior column 

and bothers you somewhat in your placing of furniture for it becomes a 

column right in your office. We decided to make all the c9lumns on t,B. 

Bldg 45 exterior columnso It offered some advantages, we could bring 

the utilities right up to the exterior wall. Your telephone connections 

would come ad~acent to the exterior wall and it improved some of our utility 

I've come to the decision that our basic design was not too bado µ--u--1. ~fl._. uq 
-mttI respect t o the elevaL~ Carla came up to elevation 13' and 

~-~ wind ru--vJ ~ . .±ha.t.-I-de.s~w JN, 

I 

a.Gove sea *~V-®~. Our site averaged between 16 and 21'. We elected to place 

the floors of our buildings at about elevation 20-21' and have a mound of 

earth at least 1' high to step down from our buildings ~~ lease 1 ' or-

mound-ar..Q.U~ach.-.Qi'. the ~b,µi-.lQ.:iB..gs and then slope the ground as a grade from 

this podium which w9uld drain water ~apidlyo On paved areas the minimum 

grade would be 1/2 of 1% and on ~ areas would 1:e 1% so we sloped 

the ground rapidly to a storm sewer system and then to a major ditch system 

of such size that we got rapid runoff of flash rains and we were well above 
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any known high water line created by the back up of tidal water. This was 

~.to One of the first things we looked at as we paced o:fi'er the site was 

our relative elevation compared to where Carla had backed up the debriso 

,r_t)J""'? J 

With respect to the wind W~fi we elected to go to a large amount of glass 

This did bring up the problem of what we were going to do in replacing the 

glass if we had a violent storm or what we would do to minimize the damage 

to it. We selected a window construction that provides for t~1s~o 
" 

be surrounded by a rubber gasketo This gasket is flexible so the glass is 

not resting on the metal, but it is bound in with this rubber and it's a 

hinge so the glass isn't firmly held, but it is held weathertighto It may 

give. We actually tested these panels in a wind tunnel and under sand and 

.t~L) 
water conditionso Under these conditions, this glass would stand better 

than 120 mile wind; loaded with 6" of sand, the equivalent of relatively 

gigh pressure 75# dead load and still not fractureo The windows themselves 

unless they are hit with flying debris will take almost any hurrican wind. 

Subsequently we found that they they were weather tight and proved very 

desirableo This was developed about the time we went into being and offered 

to us , aria i did a little gambling , with it, how ever, subsequently it has 

become standard around industryo 

Two things were done to minimize the airconditioning loado The 

buildine s
1
are all oriented so we get the maximum benefits from our sunshades, 

~ tt f.,{_ e, c--()'U-1\ 
· d at an angle to the road for a very definite reason. This gives us the 

maximum shade on every building and our buildings are normally what you 

might call east-west axiso The maximum amount of frontage is on the norht or 

south so we get the best shading effecto Those who have offices on the 

sunny side know this is a desi· ra.ble thi· ng
0 

Th t · t d 11 en we in e a the glass to get 
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e\ 
~ good view out, but essentially the least effect of the sun so tfl-act-

~ 
~ tinted glass and the sunshades, overhangs, give us the maximum amount , 

of shade which had a profound effect on our central heating systemo I t 

reduced the load some 30%. 

A:tout this time we debated a s to whether 

or not we would provide redundancy. These buildings are lop'cked in. You 

can't live in them if the air conditioning system goes off. We had the 

choice of either providing a standby system to make the buildings usable 

or to put in a system we have with the ultimate in reliability. We analyzed 

the cost and found i~w~-a:e. :revecr r e""'.tia l ·'C~, the equipment itself is 
£,.;. {' , 4. ~ -· ~-- tU '"7'(;,, 

.fi:R fairly reliable i'f' y-0~ anticipate when it IS about to start to break 
~ 

downo We elected instead of dl'.uplicating the equipment to put in a data 

collection system of the equipment going to a central point where we could 

rt"·' 
watch each piece of equipment and insure it is functinnong in a normal 

f'. I· "'tf ,.,_ . <- -
fashion and determine when it starts to deteriorate so we could take ue-

maintenance on it 47hen~ This data collection system (DAC) has since become 

famouso I t's been repudtedly referred to as the $1 million thermostat8 
its 

a :'.'O of the- th~ngso But itls prime purpose was to eliminate this redundancyo 

Normal build5..:.1.gs t hat you see downtown have standby aircondi tioning u..nHs 

because they cannot stand '"cl(J_ . 

extremely good results with the DAC o I t measures bearing temperatures, fv;._}_{ g 
rotation on the fan, the posit LJn a nd quantity of air, it measures everything 

going on i n t he system at a central pointo I t provides additional i nformation 

if we find a pump or fan is going ~~ you have to do is punch certain 

data requirements ·.:mt and it will ~ the data and give you the inforrna-

t ion on where the drawings are or where ycm can go to get 6b.e information to 

fix this . The data also provides what's necessary in the way of t ools, and 
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what repairs ought to be doneo So. we do a lot of data on the system that 

h~.?-~ "t~nd.S;;.Q,,~_t.Q.._..,milhimiz e the operation and initial cost as well o 
(cF ~ ')c..-s r, l }[,.. t>J -r ) 

· .. ,_ .... ,. .. - .. -.. No~·~1nn0vation her e r e al J~r :Q.u-;t; we had to make the determination 
~ 5 

that it wa;3 worth our while to go to a central system rather than go to 

an individual systemo Operating costs are very high in a plant of this 

kind . We felt we should not be short sighted and go to the least capital 

expenditure, but should go to the least real expenditure, capital plus 

operating cost and our central plant is far more efficient than :; ~t /. 1 1. 

50-6o plants in each building aREl would not be able t o afford the 
I 

operating costs now . I t would be astronomica But we chose the central 

plant and having chosen the central plant the chilled water system is 
f' 'f I i / ;i f• t ( h-, 

not an innovation, but it leads to the chilled water system being a s'7J:u~cm 

to the problem. It's typical here rather than in other areas of the 

country o In 1961 not every facility was being lfi'.ir cond itj.o .-1ed and we 

had to face the fact that we had no choiceo I n Houston, you have to 

have aircond j_t, t Jning " 

The next most significant thing was that the instructions given 

the Corps of Engineers were so general that there is some question whether 

~r not BRN A-E who were selected to do the master planning and who proceeded 

with the design of the basic facilities wer~ were simultaneously selected to 

do the design of the SESL which was also in the 1 62 budget. There was a 
a. 

good deal of question NASA felt so strongly that it was a special facility 

that we proceeded to select A-E's ourselves tndependently to do the design~ 

to assist us in developing a criteriao We had barely started in this area 

when the C of E said they felt it would be a material advantage to us to 

let them monitor the design and we and they together could better select the 

A-E so we developed a pattern then of a joint a-e selection panel; the c of E and 
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ourselveso The first selection was done exclusively by the C of E wh-err- ~-{_ 

BRN and their Subseg_uently, after we had started 

' t.•- .r 
trying to get somebody onboard to assist "l:ls- ar;id develop the criteria, we 

didn't know what we wanted ,. e.-~€\, e accumulated all of our reg_uirements 

for a space chamber and we didn't know we wanted to simulate an act ual bit 

of the lunar surfaceo l11-yett reca±-1~ '61 and 'Ee ~the AF had 
. ). t7 v--~ .Q 

,-e.;r'~~~ budge-tr' ~lx Ferr a space chamber they wanted to ge~ra , simulating 

lunar surface and all its attributes and that was budgeted at some $389 milliono . 
I - -

We had ~n our budget $21 million - and you can't get ~cljl of a s; mce chamber 
ft tt 11 (.~ tt f li I ~( <.·g A r.-J-t ~ ~ t '-""-"~ 

with tll the facets they wanted. 'F. i-em--6-we · MG ~ ewn-ta a-t t m"'S ... 
• ' ' • ~(1 f, 
\..,.~\.~l-l\ l{~ ~LN /'l 

J.ni.t,ig has e wa ii-&&~~ between $Ep and $80 million . ~ant list. 
bo fo~cl (.. · - 4---

We finally whittled this want list down to a must list j;.e-Q;ome $4o million 
I\ <f -

f lA.A ••• -4 l.Arb--::1' CAj--l. 
and we had $21 million ~ spendo ~a real problem andvfia:et--t-e ~~b seme 

e..rig.ioo..@3.'l~arG-th~n±tl~-i'~w~i..£-t.k..ing._ciGWr:1::i, oo w ·~ineQ. 

~ 
~T.ri~ar-'"j"ir'roFT'r~--~~~md decided to use an independent 

ge 'isari;J..-eE1 d~gn. In the spring of '62 when 

we were in the peak of the desi~n effory Bechtel Corp did a preliminary 
et-/ ( I • ( ,/ \ 

design report for us1 an<i then they did the detail design, fil1d"' ...siubseg_uently ~ 
((_ ~- t..1...U' 't,( # u_.... f.-C../• -r; ' ' < ti .> ..J 0 ,, fl 

these were the designs we had the problems witho ~'.fle basic design~ w~Fe 
A. 

,oJ .. ' .. C J ~f. e . 
working with ~El-discus>5 ~1'1:-~dB Lo whe~her-'c!r:Ps was g0ing -~a rigid 

}~ ---- _, 

structure or one of considerable flexibility?' We concluded there was little 
t_,\>.-(_ (l__;_. 'f < )• ,, r I ~-(J (' t...,, 

need for considerable rigidity, but I den ' b-tni rik tfia f'li.Liusitw j m:QJ,j,._ed 

we were going to have such flexibility as actually resulted when 
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we had the defamation around the dooro Chamber . B was relatively flexible r1' /,/ 
"' /,"" 1 . ' •A ~ ,~ ~ (11-f I • /l( f • 

-/ :( .f.. " ----~-------4L-.-~ 
but because of it's general configuration - spherical ,.- i s flexibility didn't ti 

I'\_ ; ~ -., 

Rigidity is just a function/\ nothing is ~eme±y give us any major problemso 
r~ f 

co 
rigid- eall~ ( Finally after a series of presentations by mid-year got the 

environmental testing lab report concluded and devised a system for the 

reduction in the amount of solar simulation, the production of Chamber A and 

B, the size of the building and we created a series of J.£111.f...r.J.::::, that we 

could b uy for $21 million in our budgeto These satisfied our initial 

requirements. We decreed that the remaining elements would come in upgrading 

as we went down a period of time and subsequently we upgraded by some $23 million 
-+ "l- . r , 'l '-t to r \_.(,.,-C,..., , )}_ 

~hink:-bh:e'" .. capi tal value ~IJB.bout $44 million ,_~ These incremental 
~ 

additions were in '63, '64, and '650 Wirn We were well ahead of schedule 

on the construction of the facilityo It had been done in incremental 

phases the foundations, -&he b;.i g v-es ~ eJ .j t s..e:U::., the chambers themselves, 
vacuum 

structural welding and the mechanical systems ,wB.~ Af test on the chamber 
) 

indicated we had a considerable amount of distortion around the dooro 
~ 

We had a 40' cylindrical section i pto which the door, which 
1/J µ~A &-v-~ IA 

a 

curving or domed head :t.Q.,at framed into a vertical cylinder that made up 

the door section. At this junction a lot of metal ·that carries the stresses 

around the big opening from the ma.in cylinder, became inadvertently reduced 
\. ,. ~,. fl, r( 

from what it should have been. 3: Bet;)! ina~~~ly:, he basic design ~:!'€>we&-

error made by one of the top executives in the design field of the ste1!J._ J ---~ 
company. He just noted some and the designers that followed 
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didn't botlf to check this basic :e:toneept. 
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Here is where the er©or had 

apparently occurredo ~l:te A basic error was made here am the quantity 

of metal that was -~L<-e-t:~ was less than we should have hado We 

had distortion. Not actual failure, but distortion to such an extent that 
~£,M ~+ J..~1..Jrt/. 

we couldn't :mount anything on this -kt.I\.#- o It's a dangeroulE' thing 
wf. 0 • ~ /VAf (;'~ ;z_ ·, "__, "" (>...>-..--· ·W"fu.A.-C-

_to talk about wfte-re the error of judgment blame should be placed for this 
)/\._ 

r ea.son: The C of E' is suing Bechtel ~€b-- this suit ea1':1.--¥tt~-eme ;f 
$7 milliono As a professional engineer, I concur that reasonable precaution 

should have been taken in checking, by BechteL They engaged what they 

thought were superlative designers, Chicago Bridge and Iron, who had done 
of 

a great deal 9:f work in the design of special vesselso 

~-e3:45; engaging the best they knew in the business, and insuring 

themselves that the chief ~· of Chicago Bridge and Iron was 
' ~ r{tt• 

personally intelved in the design }l'hey had the best~ Chicago Bridge 
~.&.i:l. ~'--

and Iron and they believed this was enougho The C of E have a normal 
A . "")_ 0 () ·(' .i) 

policy that ~will ever go out without an independent check 0 ~ 

~d;u,:i;:.e__~~~ ~u"b o In this case because of the complexity of 

the ~'-'-<..rli L l and in the interest of economy, Col /(o--u; :{~ who had 
~~ t) 

by t-B.~Gi 01 1 62 replaced Col West, decided that tl:te he didn't have the 

capability onboardo He felt it was questionable wlil.ether he should go on 

out and hire a competitor of Bechtel to check Bechtel's work. We now 
.. L.I\ __ -(C, 

recognize this as a basic ~ and w-e-. probably should have. It took us 

quite a little while to discover what had occurredo However, having 

discovered what had occurred we probably went overboard in making the 

correction because then we said, if this is flexible we will not b;e able 

to tie things to it and it will adversely affect the columinarity of th~ solar 
/f . 
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simulationo If you squeeze the walls of the chamber in and you penetrate 

the walls with tubes which are shoving light, you squeeze it in and that 

light is not going to be focused the same as it was before the pressures 

~ 
went on the exterioro The decision ~ made to set up a criteria of 

oonsiderable requirements and that changed the basic design and it was 

no longer a flexible vessel but one of high rigidityo The metal you 

see on there, the stiffening metal, is not on there to achieve structural 

safety, it's to achieve a degree of rigidity that was riot originally set 

th~~ I think we all erred by not checking the drawings to a greater 

l~ 
degree, and assuming the design had been done by one of extreme competenceo 

(\ 

~he criteria applied seemed to be perfectly adequateo 
t fl I J,. ff I ~LI.} IJl\ . (\ ,~ 11 ~l /t/L 

The next error we made W"el5 we had proceeded down the line with a 
A_ Vv'~ 

series of contracts. The middle contract, ~ti2' h8£l foundations, the erection 

lvt of the shell, and then subsequent ~~-a: ~a~ i!.;he mechanical 
u-r~~r 

electrical for the interconnection of the systems. We were about 1/3 of the 
f\ 

way through in this last contract when we discovered the shell had some 

flexibility tooo It took us years to get all the stop orders outo In 

retrospect, we should have cancelled the third contract immediately, paid 

that contractor off for the work he had done, and readvertised after we 

d etermined what had to be done 0 But leaving this contractor on board and 

adjusting this contract by efia:a~3::ag change orders put us in a bad negotiating 

position • We'd have been far better off to have cancelled everything out 
tt• ( /I. ! 
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We stood in the standby state for 1 ye~r anQ.. we subsequently paid quite 
rw. . I.{. ~Cf>·')./ 

a l ittle bit. I t cost us $7 million ~ are suing Bechtel ~~uc~trn~ 
"-

had no interest in proceeding, a.1'1€1:-he w~n an all--b"O bhe-{See<i-s~ge. Every 
--..... 

day he wasted he got paid for any way so he working against us every move . 
G 

I t was extremely difficult <t o e~ get-h~m i-Ht lhe p~st~~ to get him out 

of the act, so to speako Then we had to generate a special management team 
crtJ. 0 ,,.:;;J!cC 1. 

to go in and attack the problem and run him out I\ H8J'lfi-:a This· ~r..actor _.:was 

.. 3 f i rms, one ;bEem a:l'i.:1' , one from Mid.we-st stat'E$ . 

Qave~epe in master lanning We get ~n~o 
~.._..,, ... ( _, -

-me President got involved in our master planning 

to a degree, President Kennedyo The ~l ~ ,f. people felt very keenly 

that our decision to go to pretest concrete panels adversely affected their 

businesso They felt we discriminated against themo You can't develOp 

alternates, concepts, on construction plans, and once our conce.pt had been 

approved in the master planning, we proceeded on this basiso They felt so 

strongly about this that they went to the President, and~~ I couldn ' t 
{'-'V'W 

figure out ~ they were getting such information until I discovered later 
one of 

t hat/the officials of the ~tl.-<.1 Products Association was a. brother-in-

law of Col West so he was getting informed of our ·()_.{_,t as fa.st 

as we did and did carry good strong brief/ to the President that we could 1 .... _ 
Ovo u-rJ ( ~ t ll. 

save $1 million by going to bricko We subsequently proved there was ne-- trutlI"" ) 

in this statemento I t was just that we could give them a lot of money and 

delay our ultimate construction by having bricklayers galore standing over 

this job laying bricko The bricklayers have never agreed with our ~Ho~op~. 

~ basic philosophy W<E; ;.f.al'!J..l~:ed that it wa.s advantageous to the job to have 

the maxinrwn a.mount of work done offsite and we offered them some ~lt~~tes 
<t 

~..-Jq~ 
'- ..I.. J.J.a.vcS 

0 
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an&~ey eame ~n 'A;.h s ome alternates ~ prefabricated prick panels, but 
;. 

obviously they were too costlyo 

and we spent quite a little energy in refuting their claimso ~~ 

~~-±n · aci o I thi~. he l ay Produ~t-s effort was carried o ind_ependently 

ofr Congr es'$ and: rt was somewhat an expJ:o:rat±:on .~:i'.o 

I f ~roD-ana.±yze Congressional &ct-ien "®ther han t he gerrera~°'i"ti: es 

~ith regard s ·to h ow we were shaping up ou~ eon~racts,. criticism s-.eemed 
t.t:"~ ~~'~ jl ~ 

'5-D be on ne of our earlier contracts~ $21 million a>.a~e-¥:1::&.,~~e. 
r.-. I~ 

f.:@J? . the environmental chamber , ~Ls a nothe-:r:. $2.-1 m~ :bi en, rather large contracts 

a~, did ~~go to the lowest bidders and they weren't Houston fir~s. 

The feeling ~~~.ugh~J?e~l-l:Th-i~~~ ~et, 
rk.M" fl.Ml t(l~ 

~~e not giving enough of this work in sma~l enough packages to take care 
f.,>1L . (I ~ I ( 

of small contractor and subsequently we ~ number of relatively small 
J., 

jabs, $1 million jobs, $200,000 j9es jobs with packages broken down so we 
~ c~~ r~j ~ 

have had all sorts of contractors of every size, cm :e ~!!E architect- engineer!,' ' 

n 1vlf. "~ - -- u...v+ ~- . ~~ 
D ~-s, 5 man firms, 2 ,man fir:m.s,~rrd: 1 man~ firms

1 
::.-f"km a ad:J: s · zes. 

~ tnV~ 
But in that first large everyone thought we had sold ~ soul down the river 

• ~' f\... I r. 
~:~' r· ..,~ , ""' 

because we had the combine~ and they were going to do all the worko 
('-

Subs equent~y peop~e learned there was a fair share going to everybody and r(t l.iftL'iL 

~ lL~ ~~Alli/ 
~ SC-@-t47ertfd: I t was a normal development of contracting procedures o 

From all logic, it's a lot easier to work with a local concern either at 

the design s-t-age.- or the construction stage than to work with a firm whose 

hqa a r e out of towno You get the top man on the gob more freequently, you 

get the benefit of the top officers ~ I would much rather have a local firm 

especialJcy- in the design areaoq:f We~~~~~:i"'!l~eur-A:·~~e. 
; lfw 

joined the C of E as partners ~s in the A-E selectioIJ. BJr 1964 budget 
/\ 

we were selecting the individual/' A-E to do a preliminary engineering report 
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in advanceo By ourselves, we were preparing criteria and handing that 

criteria to the C of E and subsequently we prepared the detailed plans 

"" "d'. 
and handed them to the C of E l.~ we had gone through a series of cycleso 
Once 
8:ae, the Corps had all responsibility and we had bit by bit taken a portion 

of that responsibility ~s.t,.,ly Yil e found too many people transmitting 
,; (J._ (J-"-ffV l(' -J l l J,-: )t-1-<:_(? /.. i.I ('I 

information particularly in the design area -¥e~ve to be very close 

to the designers, and the criteria development has to be close to the 
(}Nl 

designerso I n the translation it looses a good eeal and ye'11 wind~p with 

a facility that doesn't resemble ~ requirements 0 

ain 

. 
r-es..pGR8±bi.-J...--:t'tl s i n connection wim t e a:eS'tgn and eo-ns-t-rB:EFG-iG - f'-aci--1.itie~ 

' at MSG-. ~initial visit to the sit~enerated lo;ic as a result of a meeting 
f' tlf/1' ~ .... '-11 ( ' 

that I held with Dr o Gilruth and Wes Hjornevik at Langley. p;,_ ~~ was 

made for me to tour the site with the Chamber of Commerce representatives 

of Houston. aRd 1Lt was l:~t e irt 19~ p:r=io:r to~ sometime in Septemeer 19610 

~rrat I visited HouSton 
f~ .. 

~s~~e and f lew over the site and then 

\ ~' 
drove xk over what--i'·~~ow-o~Ofl he members of 

the C of C who were on this committee were also officials in Brown & Root 

a vital interest in 13u~'§ our siteo Subsequently we learned that they 

had combined with a number of A-E firms and had made a proposal dio do the 

design 
lr',.,J 

ere succ ~ were selected by the C of E to do the 

designo I t was a fairly large size plane that seated 18-20 people ,._ a major 

twin engine plane · 'A 1n::e-Ot gotf~ 
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Shortly after we visited the site, I came onboard - about Oct 20, 
c.-4'~.e_ 

"to- ma'ke Houston my headquarters o By this time, Marty Byrnes had opened up 

a small office at Gulfgate shopping center. The Gulfgate shopping center 
I' r!. ,_. 

people offered us a he~dquarters free until we could find space i'TI-wlT.:Lcn 
t" / ,t.._,,v/ lv" .:·.# ·-\ 

..... to U _:g e end We had C:- couple o f desks then; ~ome procu7 ment peopl~(~~-~~"~ .. ----1 ,
1
' 

fk:-t1";(l l(.. /J. ,..,. 
_p.aper. B a..a:s and getting started to rent space. ..Boing all the things 

"' / (v ~- I ) ,. 

necessary to create an organization. I reported in to Marty and -q?o:t'nt@d m::rt
UA..-ct,. _) 

a desk which I never found time to _sg az.j;, -~started exploring the situation 
.(./, { .. '" "'- .J1 

in terms of temporary buildings, whether they were feasible to modify 

into office and lab space we needed and trying to develop criteria t o -e-,..---6.~ 

"'l'ti I!!i"t the architects to proceed with t h e des igno D11riJ;;tg +bj s p erj ad Wii'-

fc 
w.;k;b~ 'Eu rri t o "Ea lk a tfou We rented the Ric;k Bldg and started 

remodelling it, almost .immediately, the Fl!l:rnsworth Chambers Bldg, Lane Wells 

Bldgo ., ...s.R~ we &.~y wound up with some 13 different sites EtIJHf bment 

~- - ~ -
~,.;: ny available space that could be found was picked up. -aREl- ·t took .._.. 

an awliiul lot of effort on the part of Marty and his teamo GSA was asked 

to help out and 

d6·wn~-a~ s 't:Xbs-e-q;i:rerrtTy When we moved i n the Far:aswo~th Chamb ers "BIO:g we h ad 
{t 

man4:'mrt·i"me o But their system of operation was 8-* ~he slower approach 

to the acquisition of space and we had no time •. ~ , e were a problem to them) 

and they probably will never forget us because of the speed with which Marty had 
q :-r:--

to moveo ~ ' !@k--t:'O ~he C of E, - ~ :a@d rij-bey were selected by Mro Webb 

to be our constructing 

~~+"'-';principR.es ;&ha:-:& wes w-ou[.d like t<Y 

k worked out a working arrangement with the Corps mostly 
~ Ql'I 

by letters of understanding) since we had no procedures on how we work together .. 
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...;fnibia>il<y We discovered that the Corps h ad assigned the Fort Worth District 

Office to perform the services for us,~ded_bf Col Paul Westo They had 

done very little ~£~ technical work . ) 7ifh~::t fi;fr:_one or two missile baseso 

~ heir exposure to the type activity we were going to ask them to do was 
t\..,A.._.i L._~t,IJ"''.-4 ~f _,,; t4,.! (,I\ fll t ~ ' 

limited} T~ were obliged to staff ~the other Corps offices in the, 
"- "'-· "' ~£ <--"·~ ./ 

countryr a.H6:--B;:';y got a numeer of people from the LA District g~n@~€ r 

we didn't s;peak the same language o- As an ,example, -
~tL.--vilfl"- ' 
we indicated we had a fair concept of our criteria #e had a ·dea of what 

I 
(.., 

our requirements wereo This f mplied to the C of E that we knew precisely 

what we wanted : size, shape, and all the functions of the buildings o W!:l-@.Faa-s 
-?Cr ~ V\. ")"'\ .__.,,.. ./ - -

' · n truth, ~ we ~ W£'5 ·ust a general configura.t ion - the general size 
r-

and scope of our ultimate requirements and we didn't know how much of this 

we could afford in our first budgeted incremento Because of this mis-

understanding, the Corps awa.reded the AE contra.ct to a group headed by Brown 

& Root) and asked that group to develop master plans, coincidentally with the 

development of detailed drawings. ~~ @et., hey ~~JFe)eeea-:i!~ had 

gone well down the line with detailed drawings before the master plan could 
The net result ~ ti..--? 

be reviewed and approvedo '.fM:at ~e~i:i±:1;e8: when we had to redesign 

and reapproa.ch the design on the facilities, we had to stop the desig:aers 

and ask them to back tracko This obviously was a · ttnd=@.;r.st~at misconception 

on the pa.rt of the Corps as to how far we were along with our conceptso 

we , in fact r ere ~s years away from developing all of our functional 

requirements , and ;it was establish.e Clater that ~ were a~ing to our facilities 

5 years after we sta.rtedo B=a~'£'~i-ag GR The master plan however, 
JI\. 

that was ultimately generated did provide for the orderly placement of subsequent 



~v 
facilities. -MF .Col West •IB:&me 
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-nmmt Martin as Chief Engineer and 
t 

Brown & Root:S office building, ~ 

had the quick flow of inforrna.tion from the Corps to the architects 0 , 

which seemed to us to be most desirable o If we had a long comm~atio? 

lJ.>,<,· ;{ AA t\... ~.. ,,, .. ~ ~ ( ' , , 

line, we would never get any dra~ings done o ~ problem was i g~ne~&ti-ng 

a communication line from Langley to the Corps, and the first few months 

were literally apent in trying to develop this communication line )P'fying 
f'.-• 

to determine what we really needed, what we wanted the Corps to do, what 

shouJ.d become the first element of designo We had an approved budget of 

$6o million and the facilities described in that budget were basic adminis
' 

trative facilities and a basic element of a space environment simulation 

labo . anal...y~~f he master plan as it was developing indicated that 

it represented $175 - $200 million worth of facilities .s@ ft became evident . -
that we either had to go in for additional funds in FY-E2 to make up the 

cefici t or we pla~ on incremental funding of the additional faci/ li ties 

as years went ono NBSA's experience was that it was far better to incrementally 
<A (. ... f' , "f"7.- 11 t t f rf .. J, •. J -- r(0 1ef(,._, v.~td( J f.-t 

fund these facilities o ~k@~~ this was the E!lanner in which~ were 
~ ..e- .. I lt-tJ... I" ~ '~-~. ,, ,. '1 W?L-.1 \ 

~ The Corps on the other hand, ~ Col. West,~ firrnfly~@H c..ri"-'l!'i-r~<..<1 

1~ we should follow ~crtnse of admit~ we had $175-200 million worth of 

facilities and go to Congress ) "&h~ get the $175 million) and build t~nr -Ll' ' 1·•;!1\. 
/ 

~ in one ~ell _s,w·o· o•>~ o We "~·B-&ll~convinced the Qol we wer en't going t o do 
)~ ~ ')\_..t. .t..-(~·1 - .. ff../- -t-\ I. ' 

-- qmr,ed a reapproach ~ the AE contract that had been entered 
I'-

into with Brown & Root and As soc o Ret:i"p'.f!'.COB~ h&1. e had to 

tell them to stop designing buildings that weren't in our $6o million budget)' ~ 

~y were proceeding with ~ · . plans for buildings that weren't in our budget o 
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This redirection cost us some time and some dollars as-as- (about $800,000 

in wasted engineering costs~ .Jr portion of which we ultimately recovered 
) 

"").r - (...t .. v. 
in that we had pieeliminarj: ~ that had some value as we later added 

r 

buildings to our complex\ 
( 

But the energy expended in getting ~hw back 
a 

on track was quite significant. ~¥ A good deal of the relationship we 

I I • 
h . ti ( ..... , r, ' / /'';', ,;: • 1 , .... r c (" • 

~v eloped subsequently with the Corps finally came from them :r::aG.Qgni-Z.J.11g 
/'-.. 

that they had some responsibility to determine what we wanted and .some 

responsibility w a-tts;~ to achieve our desires within the framework of 

'" their organization. merely shrug their shoulders and say we didn't 
/ ~ G ·-;L .,,,~ ...<..tr<- ' . fl ~~""//. 

understand you but y~u ( tille,; obliged to pay the bill besmmrewe .QJ'e 
•\ J 

off on a tangent a."tre'5 not make them a very good agent for uso We had 

em€ ~ problem in getting them to understand that they couldn't go 

~~ t be '.@h-il~~~hy o sur site eve opment and how -generai J:y 
7f_ 

WS-.e.Y~h~gs we see!ie"'reo The C of E were selected to be the 

managers of our~/Et1gineering an~/Gonstruction effor) and at this phase 
61t 

~ their A-E selection panel had~ responsibilitF B selecting 

o the designers and master planners of our centero We were curious to know 
/Y'-·, ( , /V\ s '-

how this panel would function and had a Ji'ital interest in who was selected 
({~ ~~~'· 

y e asked to observe the activity of this selection panel ~ Mro Campagna 

and I sat with the Corps and watched them review the brochures of various 

architests and the combines that were forme<) once publicity about the Center 
y;-.:,.e.,-;J:,u.J,' 

was generalo We -~ad..~ ooncurred in all their actionso We made no 

comments, but we could see the action was done not in a capricious or arbitrary 
~+vt...c 

fashion and it~ an honest attempt to select the best qualified firm. 
~ 

~ tr"-L .L er>~. 
( 

The arguments for the selection of the one ultimately made were valiant: vt:t-th t 
~ /~ Cr>">•f4'-t•-«i {:,. / ~rJ lir)~f!f:~ 

background~ construction that Brown & Root had ~d a very substantial group . ' 
the 
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of consultants. the:y h~d ~c±ce-6~ were an o cl:~ 

-:{,t seemed logica:ft~ey should be able to tell us the cost of the construction 

that was going t : evolve and wi 'G€:i;;national and local architectural 

support give us something ~ attractive, 1t12 ll planned, and well developed o 

~ ~ey had Chas Luckman of LA as a consultant on the master 

planning .. ~ Mro Luckman is an extremely capable individual and a very 

well ~etf'irm in this particular areao They had at least 5 well known 

" architectural firms of Houston and 8.ttstin on the staff so we had a well 

rounded engineering group , 1*-ra=B acl@G.lt'iiJCl.....tl;J.'iiJ mecb2rd ca J fjrw, 

t .o do th~~h@:i.~ ~ ~o -~ in addition to the Brown and Root capability, 

they ·had ~r;l;ed: th~@.~~@-8Jll811nit.__o+ gu,p-:p9w· •o-~~· 
~.r 

-€'S'S~ ~~~ i8.'ped all the '\;O'ilR t lia:t c 011l d he---tncttha• available in the area 0 

~ V-.: L ttA 
~ concern that we didn't have a good capable firm, certainly 

~ ~ 6--Ut: ..Lo b.v......_ ~-"' t~ rftt /".Le-~...-~ '-c:-1t- f.tA,,,., fl,~ , 
-wmt h tl;;J.e J:ead:e~ Brown & Root,A. ~~~@d~fOiifiQljtrt;:::-.. 

jng dr~11ei:R@lB !in ~he n~re we wa1ttect one o g i'ffq-..,.-m.Ynlli....-.· 

fd..z.I «Y ~ . J ~ ~.._ c.A.-- .. " ... 71 +i.. 
.Q id :t4.ei.Ne esrn concerrrWonJ:d h~e °t10 bs adjust~ to ~ our particular 

" ~ 
requirements j .)I'hat' s why we asked the Corps to create an office Fight he~lS-

in Brown & Root
1
s office ~in Houston~Very early iN after the award 

w( .... (...k 

of the contract to Brown & Root, ~ must have been early November, we met 
.......... ~---- ....... ~ . ..--- ~~. ) 

with representatives of all 
..J:.._, ,......~,,( A.1 } t {t. ( .\ - . 

the A-E firms~~ Wor~ at the C of E's office : 

/ We had what might be called a pre-design conference, ..a~~G.-~ in which 

we wtlined our viewpoand objectives and stated what we thought was the 

status to ~ttt-t~em-~.ldi start them off 

on the 

meeting and about the . time we went to Ft Wort1i-~~~ 



ad the firms aII coIIec~o We indicated to the architect 

°" ... ~ 
that we contemplated building ~1.t2 i5-he-n the 1, 000 acre; that had been 

,tkr-~l "-- tn'- 1£, ~r t e.,. ___ _ 
offered us by Rice Univ in ~west part of Harris County R~¥e- ice 

#\ 

had been given this 1000 acres of land by Humble Oil Co contingent upon 
WY ,v.-._.. ~ ....... ~) 

its breing used for purposes such as ~MSC but .i:fxtthis 1000 acres provided ,...,...l 
1\ - -, 

usable, Farm to Market Road 528/ (sub-

w±etei¥.i: B'§ 
i.....~·-t 

) 

~~~sga-fr0~~ 0ur master planning group of a handful of 
. #<... 

~ 
people, Jim Bane, Welch, Hels &iB-", Campagna, and one girL We had 4-5 people 

~ Langley charged with the responsibili t/fy of collecting the requirements 
I.le. -4' ~ 

from the various :i.Dci~~ there• s am.o 700 p@Gple ~~~ 

~ But looking over the 1000 acres and the re[ uirements 
/ 

and judging the 

(JJt 
basic potential felt it was impossible ,to build o the 1000 acres with only 

'" a 200 1 wide accesso We decided we would have to buy at least another~~ 

6oo acres to give us frontage along FM 528 of sufficient length so we could ~~ 

~a multiplicity of entranceso I n addition) i:ro tfiei~ it would be 

desirable ~us on the other borders of the site to have at least 2 more 

entrances ._~Q-e~y; >00~~ boo · 

) ~ 
~ ~e went toJ:>r . Gilruth and he concurre~ and ~oS~G.@G.. the 

procur3ment of another 6€JJ acres before we would attempt to build on the 

Clear Lake Siteo We briefed the architects of the potential of increasing 

the size of this site and indicated to them that since we were rather late 

that the buildings ought to ~ 
11'~ ri~ 

the max imum degree possible. ~ as 
\ " 

site:'&S poss!1"'~ 'fhis precluded ~e ·n~on 

masonrY. ~~}~ : t , precluded ~~~ tile 
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partitions inside the building ,v;e~s~o sk~t..]l@~ ~heetrock by definition ~ 
.Wl<-f"".lt;H-t h 

_ mow@ o:f' a. prefabricated and done off site . One of our criteri~as minimize 
J ·1 , ~ 
F. t .I, : ' ' fVJ..f.(,,.tf. l/ ;t_, • , I{' ( ; ~ • 

onsite labor and ~~~ insure we-e-aB: ~Jit rapi.QJ.y ~R~ 
~.fl ~ 

Tn't't!!~ogai;sa about ;:.h~t the complex ought to look like, we s:s-j d th e onJ.~ 

~,e-eoo.j_"d-t11"J:· be an environment that would 
;f.-ll ~ 

inspire developmental thinking of the people 4;.b er.e..c, It should not be 

a factory type of environment, it should be an inspirational ~ environ-

/i ~A-.-.. -'v ~ 
mento We want to ~~ the frontiers of science ~ ~-Te'tlfl 

to stimulate thinking• ~ ~ had been through ~ cycle lO years before 

of blank-walled buildings and felt these had failed from the inspirational 

stnadpoint . am e needed glass walls ,...._ vistas. We descriOjrd this as being 

somewhat of a campus like atmosphere versus the industrial labo kB 
(_r;. ,..1.-ft \' t ~' • ( r(k f.o-~ ... A:f:~ t~"l- .fl> k ' 

:i:n vi~ the fac\ that ~ was at one time levelled off s ~ i45 Wl&.s a rice 
~ 

paddy, that we should develop architectural features during our construction 

period which would change the contour of the land. ~ e proposed that ~ 

d:i..g drrigation ditche':j~J use that dirt for making :ILhe necessary fill. 
~.:I ~'-<- r..~iA-1'' 

We proposed that ~~-.W~l~-~ as architectural features) rather than 

,...W disguise any bodies of water as ugly storage pondso 

~J . d 
·e had the :am mall planned with 3 lakes, ~walkways ~~ surround.._._-/ /tf..(_

11 ___.... 
~~"to perrrut t~~<L;thes e J ~kes and li,.t-e~t~~ 

/ ~- ~ (~: t•.H--t~ ~ ":! __ tB,j t~ ·f-D .. 

i:.e;k&t:i.~~:JSl ;\;fie oek t he dirt out of the lakes and'@~ contour,.£/ 
l - ~ ,,.. ' I l I 7it.(..Al\-l!:t{ 

,.-a:rott:ffl. the mall I ~-do see :s± be changes in elevation a.s 11~ §8 around 
% t ~-· t f ( (A;tA{ · 

the site, hills and valleys t~ created both for esthetic reasons and to~ 
,.... 

. . ,· .. 
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to~ storm drainage sy~tem ,~~ Obviously ~ tke original 

site was as flat as a pool table, when it rained water stood on every 
. / 

square foot of ito W~o We established for example,. that 
. ' / rain 

if we are going to carry a significant quantity of /water on our streets 

they have to be hilled and valleye~ and that rs the reason when you drive 

down the streets you see it undulating like a rollercoastero ~b is ;h 0 s 
provide~the slope to drain the water to the stormsewer system. Otherwise 

you would have to parallel the streets with stormsewers and increase its 

coat o ~~4--B~~-a.~-E ern a · :r-g>'P'Yini3e~~~.:h' -lcl.,.Ji,~, .. 

this 3:-e irc!t: r>lett:saa we h~ -~were fortunate in that the level plateau 

was above the highest water line that Carla created. }fij. u.aii ~ pt.er~&t.3..tLg_ 

·,.t.e, Carla had created a debris line ·@Rd :e©d.~"8.i&e _ 

~ wenc to about elevation 130 Our site is predominately above 

elevation 18, the floors of the buildings being elevation 21 or aboveo 

hat ;1;1' es rou a i <iea -We are about 8' above the highest water line 

that Carla generated and in almost every instance, our u tility systems are 

11 
above that high liilater line as welL ~Jl'6~@ms. We talked some 

/\ 

in our prelimiaary meeting with the architects about site development 

~ "' 41 
~advantages and disadvantages of utility system under a covered walk system 

IA_ 

vs tJ<ter-utilit~y s:y: "tem. i~ ~ utH:~ t~el. ~e balked ef' ;;r.., "0111!"' 

d-ev cloprrre'i!t , 1 
- . 0'$~ creating all of our major structures in a loop 

A 

or about a loc:p, -"'Vt.1:1k+.t would permit us to join these structures with a utility 
~ l.AJ""' ·t..l. ~ ~ ... , f, lt ~ .- f::2J I 

t unnel.~ e;n @8~(u~e the ee-en ·. - · a~"ffn~ ~ central heating and 
.J.,. r. ~" t-<...- c_ c... ) , .~ 1 0 ~ ~ l• ' (( ~ i..tel};. 

cooling plant ~rty well est a EJiiSfi--ea 0 This meant, our buildings ~ I~~-
. " . ~/~ 
~-s~ed over the whole 1600 acres ~~were held rather tightly in ,.._ 

~ >-10 
the middle ~-G-8~ 200 acres and the out reaches were used for the ,... 

~ facilities ~ t~a 
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.e.l.e.m~~s~ ~ close knit mall had 2 advantageso It permitted 

a reduction in cost of our utility interc'6nnection system and also permitted 

~~ 
us to plan these buildings so normally~~-~~ walk from one building 

"-

maJ.l -~ ~~e;t .. e-:r;..~& without having to get into a buso 

~ 
This had a significant effect on our plano After we left the 

" ~ architects, they proceeded to develop the master pla/ ~ A..also proceeded 

to develop preliminary drawings on detailed size sheets on
1

all of the 
~ 

bJ.ildings they were master planningo Their concept "beims t h at they had 
\ ,,,,.,... . ._...,""...._,.. 

a contract not only for the master planning of the entire(~ti~~~; Center 
"'-,, .. /" 

'--, ..... -·· 
but for the design of the ultimate Centero Within a few weeks we discovered 

this was going to be a problem in that they: were working on facilities that 
i1,.."(.. ·l-,, it .i~_,. d '-(. I 

budgeted 3 times as much as we- and finally we convinced them we had to , ~ 

""~tt 
gear ourselves down to the $6o million we had in hand all the money 

~ 
'Elio 6ccuFF~ 3 w~~~s~a~w--1"'.'tfil~e ~ir~h-buma~g~e~t~:'°"T:~IM:'ff'i"f"'l!~~FR--

" 
Congress had given to uso 

present ~hese £acto 

measure of where we were 

presented the first port ion of a 
~ L~~l ~--~ {J

" lovely structures o Every office '.6lllder thi s m5:Bt c :i:t ~ .. ex ucc::a~ either faced 

......t-er the exterior 1:mde1 lane.~ or into interior landscaped courtyards o 

The labs themselves, were somewhat isolated from the administrative area~ 

L {,.J' 
~ontigious to ~ removed 

>-. 

,...s.e..GR &afW'- A,.s we examined the preliminary 

by courtyards from the administrative areas 0 ~ 

Vvl ~ Iv ~d ,c1.. rte/> t(c.A~ 
estimates ishc~ c 1oe~EJ far too costly 

/'-
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""9: s1i:rrn~i¥@. '3'.!o-e:r~ A courtyard doubled the amount of exterior wall space j ().i...A--' 

~unit cost ranged from $30-$40 per sq ft ~nd tJ.¥.L.,g cwa-s- excessive for government 
. u,... ~ L-4-#._,_/ 

facilities and more than we had or felt we needed to spendo )!'he architects 

were asked to reapproach this o Before doing this we went to Hqs to get Hqs 

approval on the basic principles we were involved in. We made a presentation 
tr, f 

where we stood, how we were approaching it and the general architectural ,. 
concepts were reviewed and approved at Hqs with a confirmation that we should 

Eliminate the courtyard concepts and reduce these and improve the efficiency 
lAJ.e. Mi~ ( ~ 

of design to the point that we had more moderate unit costs ~ limit our 
~ ~,._,_., 4, ~ 

activity to that portion of the work that~ could 1-±m±-t within our approved 

budget. So the master plan was revisedo ~o'tf We went to NASA Hqs 
~t,.4. 

atta- in late Jano The presentation was made initially to M/ o Webb and Mr. 

Seamans. The briefing was mad e by Mr o Luckman who 

did a very fine job of outlinreng what he felt the architectural objectives 
4 ~(;. ~ ~ tfu_ --V\...U--t'l 

were. ~ our vi w.s .10d - ga.:v@ a-for the courtyard 
(.~'<l (,()..(At.. ~4. tV t /....co(~ l. It ~t tt W, (:..'->-( !--..A. '/ 

concept 0 / lit when ~ft-~aJ..J.. budget ~a the prlhlems th 

rf.._J r('-L ~ J..,/t...-.,~i. '- .,__, f....( f •_._.,- .,. I~ W-V-~ ~e._ ,... 

{'re seut ed -li9 · '1il~~i~ - ~:e..i,J-~ ~"CTai-3...j14Ve""ctSe0. up the $6o million 

me~;~ ·housing~nistra~~ peopl without building any labso~his 
~ 

was impossible f:ii=.? we would have had to go to Congress for more funds and 

NASA had committed themselves to a philosophy that they would not ask for 
,1...,~11 Q;\" 4.,

1 
r~ . 

money this year,-~ - incremental funding techniqueo 
v..r-r:rc,J...,I {~t.e..e-- f--'o 

It meant that we ~~~ delay~ the start of our facilities to achieve the 
,.._ • -t- r ~~ rfvvf... rfU: e. J. ...... -...-:::r;::.~ 

~tyard. and Hg_s agreed with ~ aNlil: our MSC ~Jr, 'lift~ 
~ ~"'-t )t...C"'- L~ - •• ~' ~ 

~~~-J#.Bpt t€1 §-0 tW..s bie;B- We ~the architedts 

" 

h~.t the administrative wing wraps arou?~ the lab 
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The interior space is~s~ or i"'t-:i.~ ~~ utilities, ~'"l'~n 
• ~'-~Vjv1 ~ 
~ ~y n~ln§ this court arrangement we wi;re able to~ ~-

our unit cost ·~ by about half and we subsequently found under competitive 

bidding that we were building our space here for abour $20 per sq ft ., -i:rh=i--s 
r1~~-4.c__ . ~I ~ 
~ air conditioned buildingsft.-~ 1°ze :19:a€1: a fti:ir:l::y good design,. ~~:t:-::M!It--t-e "°""'?~~~-

~ ~xf~~ 
.Geoi~ e used standard tte-e~tts O'f modulized d esign modules

1 
~ 

precast panels and wall structures, steel frames, metal declt, and 1 ight -

~ ! kp, r"lvtt , itA CV 
weight concrete re0;f-tl-eek built- up roofs) &@-w~1 were able to a-G:ft-~&¥e lru.4'1dj.ngs 

" k:~e-8:~~~43:§, JUdg ~ at just slightly over $20 per sq ft 
~tl-'f 

which compares with the $35 sq ft that Humble Oil spent on their tower :Building 
I "- . 

IJ:"~uf Ut ~11,,11::i.t,1 . 
in Houstono I~}'~s ~'ff ~vora:b"l: wit h tB.e 1ewe:r:: ees t- -of he 

" ( hvt. ~ 
":::td'iLigS 

19.ei ng uil t an ··Hous t.©-:18:-o Yett ~ to compare the unit cost of a building in 
'/1.M' LN-.ii1 ~·r ,c. lvzWt-,-ci ~\.< •. t ~{, "-<:) 

the environment or area yeB.-a~e "l.rl-ld'i"Irg ±11 . Yott: san ' -S e~~J:~ 

" . 1f w 
;,z;i.tl> i;heee t~ted in Wasi) .. ith t h is revised design, 

to make revisions ~ the network of utilities being plannedo 
,,..,_ 

we were obliged 

~~~1 fo~ 
We h ad been ~ 

de-s i gn s-0 :we . c.auld C,QJU :::lut .};7-itkl- UJ..ity_net:@o.:r;k. a-S ;r.a~idJ.;y: a s pes-sJ..-9 1@ 

~ 
in t he-G.G:atr ac b ;;-,,. We made some modifications in the drawings and subsequently 

"-
we changed by change order the utility net as the builing plans developed 

~ ~v~ ~ ~1.f. "11 t.~ · 
a-R&-w-e~d:e-a.--t'ht:re:;tJtr5rae~ ' t he Corps~id.-the ~a4"it eT J!ctT· of March ,~ ork 

started March 29, ground broke and work officially started April 1 on the 

d b • d ) ~ Ol . v:t. , '.) \- I • • t • d • t h ~ • t • f th roa s, El ges 
/ 
aTV!e ' irriga ion l c es, ~ maJor por ion o e 

rough site work . s o-h:V-.A'.prii.-i-;-an<:t a_rel.atj_v.ely __ short 

'i2eriod Rft e w g0-t baek-·-f--rom-Wash s i nc.e we were up there the fi st oi' :Feb-
~ _ .,\)..{i..tf -frJ..A.- r_ fJ.v--tv.._.A t1 - Lcf (Y'--.,. " 4 

1 ,. ·t, ~' " ti) r ..._fi u 
~ to advertise ~-contracts for about 45 days ~ey had very 

f' 

changes, bub ±t 

-t;.s.Qk a ch aPg Eir oraer , bat::i:: decision to proceed with the. road net and the bulk of 
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~,,~ c( -_L J J 
that work with a very good 61.es-i~o It ultimately prQJl?ved to be one of !Ct.-{ ~(._ 

d.c.ct:.:1; ..t,,, f'' ~~ (_, ,J' "/• I ft..-J t f .t I ft ( f ~,,r; I' 
tt.~et-t~......-19·~·~:c;i~0Jd~·~gm~-1d.e-d~G ha:-f'°e some place for our activities 

A... I\.. 

to proceed in an orderly fashion • ...gub~errtl.y -'-ilding was not hamstrung 

~. dli.-0> 
by f\.~ ;which w.e .h @ '8ce ~-~ul all of our material~~ e were able 

~·C'")\../·~ ~~-
to proceed in a ~ orderly fashion because we got the road net 

t-

(I' 6 ft, I 

underway 
I 

Part of that road net contract also involved the moving ~:i:~r"·~"·~~4-®t8. 

fl.,_ 'JT'P.-
.,. cooling canal from the Houston Lighting and Power ,.._ i t-eh 

Co that went through our site .~ ne of the reasons we asked for the 
~ o t Ct 

additional 66o acres was to :kE:e~o wo~- che..-t"..J..gh..t to move this canal closer 
~\ rfu. ~ r>~ r (-f;'-; I ) ~ 

to the main ascess road get it out !8lN of our main ~. )f~ Lh~ 
.( - " (IM. • ""' 

ur ideal location for Bldg 2 , tJ.:3:e-ma:--.~i1~1~o~r~f'i"ee was directly on the canal and 

" it would have been the bane of our ex istence if we hadn't relocated ito 

al 

a Greage. We got that r el"®eati on in t h e :ar·iginal con~G-t .,.. W®-ge 

fh..R. e. "l.. 
~ of the way - bridges along -You can "use the canal, 

"A-
but ..:};}~· m-im i:rhe c~6*ng t-er is salt water and ..--«"~:t!.._.., 

.eQr ~~T±g-~ :nd to get it into t:®N our firefighting system would mean 
tAr~ t.A. ir·v--L CJ_,.c,:t;;;4 1- v~ Le\-..... e1..lw ·r 

we ~ to pugge the system subse~uentl~ a-rie.-we--neve: e:r."'1"00~~ ~~~· ~ 
~ 

~ drop a suction line into that canal in the event we were desperately 

short of water, but. our ponds are filled with fresh water and here 1:s wheTce 
rt -.t (\. 

we would normally tap ~~ emergency . That fresh water is far better for 

us to use on a fire and it is handyo GWfi i &Rd they G~ 

provide 1l1.s with - about gallons and it ' s much 

contract we also 

eme 8-900' 

dl'.eep. They ~o a b;ypic'&t a ern around her e <B-hat gal/min 



~€· 
of water. It's a fairly good supp_Ly~~Pee-~= 

on to the main system of Clear Lake City o t some future date ~~they in 

turn have the potential of hooking on to the Houston municipal system so 

~ ' 

our water supply can be assured in the future Bk~ R:iJ?-W-elJ..s .. ~,g~e 
f\... • 

/\ ) \.<-(t. r.J.. ~;),t~ I 
~bJ.&m.s..,-~"Ut ~ it stands ".l?S.~ , we probably have 15..:.20 year;{ of uninterrupted 

service from our wells without any concerno ~e-a.G.e jp ±.J;;i,.e~l~ 

~While we were ~ planning the roads internal to our site, we . 

were also working with the local officials ~l"-y4ng- to get access roads 

adjacent to our siteo We started eal!l:~y- early in 1 Ee working with the 

county and the state trying to get access roadso ~~__meJ:J..ti..G e~B · 

~ I .~ 
:these are just coming into being now in '67 and 68, ao it indicates the ;lc/µ.Lt. £ , 

I ~~ ~ 

p~~~ ettiR~-tfie-sta:ee-aRa-ee'til'it:ry The state and the csl:U'1t11yp 
I 

,r 
~ p, i• r . .A . ' ' • r ) t , ) 

county felt the Fed Govt must eommi t t o ~hes-e .eees~ :rooEl:s- and the Fed Govt 
&;}-. , •. ~ I ( (' ... ~ ti /'u..- L[>"r>'-" L t ( l;f; 

felt they served adjacent communities equally as well ~:1 ili.l ~s.z;.id~eci-.a.e·ces·s 0 

" 
~, uni ies an s:d:am.an but ;;e f~a, 

f(u::,,*J tV-('--J .e/c-.~ r , /;' tt..-C-t) /L.o (,(..-&<-• ( 

~y we couid make major contributions to these roads under the framework 

of Fed aid other than through the Fed aid road funds and these were committed 
) 

for years in advance . ~ J t took quite a while to get a recommitment and get 
c (<t ( 

11 

Bay Area Blcil:d for example oo.4-€~~~i-e>ns=-m.aete t-e ~ey · ir:'e l:vd to get Hwy 3 
) r(( }tutj lt<'-e..< ,fJ~· 'j l\J..~( ll "•-..sJ 

widened) ~<& fil': '.PTann5.Dftg-a~eilie-rai:ie9: anei ta get ~A accelerated and 

...-\7 r~ an increase in the number of access raadso 1.':'"M~--w-a"O-aR-aet-i:¥:i-t~enerated 
u "?:, .._/-. ~ ';- ) P<vi (...:x:i-

-±Tt early
1 

and ~,;3ustained ·~~ pressure on
1
,the county l ~e&:Hl-Fe 

.A the state J oth bodies were most cooperative but handicapped by ~ lack of 
fa ·~ ..--4tl "") ~ ~ "- ) ~.tl~t L f,: rt' 

funds . am ('We had to squeeze onr ~ into rather crowded s~fr@Q..~ 
~ ~ ~ 
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erms of our master planni~~~ · ;:L-t--w,as... We had 
~ 

$60 million in FY-62 funds f !iilncl.-:G1;;1e-i~~]Plt::t:a · rrd'±eate~ ith our 

revised unit costs and ~ new concept, ~ee~~ • we could achieve our gross 

re~uirements for something under $200 milliono A master plan was generated 

showing the location of all the buildings around the :am mall and on the 

~iE.e:r- fringe of our siteo ~ a ¥t e~ oa~ J?~eduru . a :a y--a:i.a &JJ:J.:± 

" a~i:.e:P~ng-tn"at \;°h~ art work which was produced in the spring of '62 

very closely resembles 

~~~made today 0 

('> lt~" -c- ,(.. 
~D s~c'k with the plan 

" to believe the lattero 

~r basic r e.cµ.l · ~me-M 

the actual photographs we see of our facilities ia 
1,; dcH 

1hd-icet1s-±ng t hat e had a great tenacity of spirit 
µ' 

or ~ it was not a bad master planJ I am incline 

I think it was a pretty good master plano /De.~pu~ 

er architects av e b&come in.ve,J.~-ed , t&he-y 

h e pi-.ctu res andr fo:i.n 1d i t Ni=no-t qui t-e that ha d ..or, wh y 

heavily 

used, so it was fairly weedy and 8:'8-~~ level as a. pool tableo 

nt~uF ma}) ha 1.rad.""""'"1'5'een d""e , tire · 
())· ~ ~ ;,l , e.( )t .. fir ,, ~..) 

.._,,-Flying over the area ahortly after Carla. ~~ ~w~ 
~t-~ 

spot indicated ~ P')~ 
A 

left a very pilior impressiono 

<@._-€i&rr . in~ '61, 

the debris line was evident .~ Tt, 
p ~ <-----

~'~·· . was a depressing ~~ 

masses of rotting timber and brush everywhere 0 F-a~ o f j:;h.e_mat;te;r;: 5bs-t<l:ie 
rl 

o..l.d.-1lG~~--W:.e~~.a.Re~ , cheT~a debris line ~ went right through the 
lAJ.uJ-~-ul j 

mudlake adjacent to the property. aRQ......;t;.lt.€~ I\ f~"Z"e 30' motor cruiser 
c,_4' A t~ ~-<~ ~ 

bashed in laying on its side ~--··Clep:Ni~ii3-er1 rr a~~'° Buildings, pi'eces of 

"' 
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buildings, telephone poles, ,, and/\! good deal of work was expended to clean up 

this debris. ~6tt"V'e mpress..:b& · :~d.-b.oll.G.lv~ 

~ings wereo'.te~o Tree branches were broken ~ and ~ tr ,.._p_ ~ 
J;ajf_{ 

~through the woods, ~'lkL,~~1!l~~~~i0.~ impression of life ; · 
. .4 l < ~ 

w~a;t;J@.~ it was not an imposing -s4.~locale. Webster Wf 

A wa-o t,.;;J 
~~~e:i.:r:ig some~* a gloomy little city, ~ main street was torn up,~ 

A I~ 1 1 
~get a decent base, the.~ fia.8: <i1ei:g a hole in the center of the stree t about 

t I?.. '-'f ~1 
5' deep and W:@o~~g the dirt"- away, ~is was probably the worst looking 

paving y,;~had ever seen, ib.~~~ · :Els. In general everything was most depressing 

and to face building a mjaor center here was certainly no mean task
4 
~lmost 

any other site would have been more appealing , ~~ ~~ Probably 
Ji t f 

the only thing to commend ~was that it was potentially a decent recreational 

area ' a¥J:~~Y e~~~OR!1'--.e--~~'""-~!.w&;'-'lak: 

~a and we had acreage on which we could do somethingo My first thought was 
) 

it 
that the t t ees unfortunately we had on the site were located ikn the wrong 

place and we should start c ur: £i~st ~ by transplanting trees from where 

they were to where we needed them o 
rt,..;. ~ . J.. 

"'8¥ cFimro s-=te they to the contractors; but we found the 

cost to transplant these trees from one place t _o another was greater than 

the cost of buying trees ~e:t ~ J:eea:&~ 

was ch.e.aper and the cost of growi;ug trees and trans-

planting the growing trees is much less than transplanting fullgrown prees . 
~ - l'V-· -1.tf 

~-tl:il:€·~Qwi:1:r.i;<is ~hat we did not ~~a;];.~ transplant any of our own trees o 

his '5-'€-Fi~>®~ influence the 

V had to have landscaped areas to look out on because the site was so bleak 0 

L.As far as we were concerned , · there wa s none eviden.ta <:It as~'lie~.en.,~mwn up 
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and t_t 1 s not s ad . o b,&i~ but 
i A 

I t.V, A.-, \).>o't. «; ...,.&.. · 

Further ~. h$ it was such a bleak atmosphere that ~i ,h_ood~ d:ie 

0 very light colored buildingso This may have eeen one 

of the factors that forced us into the white and black contrast on our L~ 

A[/)!, I - (~1-- IJ.A flt..{ jJ ' 
buildings rather than tffe' cream colored buildings with blue trim or some ;j 

1', A fJ2-f ~ 
other color scheme. But the sharp contrast seemed essential and the Sf ... c... 

Cr 0 brgght white was ~ desirable -Siring ane. e:u: bu:a±:t!y in the warmer climates . 

s . I think the emotional impact ~ 

..ioGk;~g a:b-tf.i...:i-s-a~a {le~,J..y after Carla was g_ui te significant. .@fi5§P 

think any of us after we've lived here for a while regret the fact we 

did face up to building the center here because the environment has 

wit§ m; "Being here met all the potentials that we could barely see under 

that debris • ..I ' El-b~e...;tn~ - Q®nim:~~~eB"S · l'il" 

, f :ram -~our original plans contemplated about 3000 people at the site) 
(JA--OV~'-c 4 

l so our original buildings, labs, etc a , ~ only ~"~about 2 of our 
"\ 

ultimate needs . Subseg_uently we discovered that nowhere in our original 

concept had we eR~i~i envisioned housing for our contractors 0 Yet, service 
'-, '-" C>C,..C...-v-;i ~f...A ") 

contracting became -fa j r l dr entd.em;.....a%-&'"'fle~ when ~e analyzed our 

potential maximum personnel level and aaw there was far more work than 
~11:-~ );_...:.XJ:;4_J~ 

we could possibly do within the framework of civil service empl-eyees -;;- · 

~>'( 
Yet, basically all of our ~Rg.,_ original planningA budgeting e.t~ 

p;'-h-~ '":£ ~ 011.t, h~ --r:~ 
had ~J:at"ed nly: thQs e..Jiousing ~ trhe civil service people ~ afid t he 

~~~ 
contractors/\ would work elsewhere. ~ - -v.4€leE: h'e 

~~,rr.~ 
contractors, s Gmo of them. serving within the labs must be housed in the 

-" .. ' 

buildingso This changed our thinking and master planning concepts slightly/ 
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RO~ significan~that we had to abort the general plan, =-r 

m~ Our buildings ~ resemble the concepts we hado Ufidcr 

~'!"'PP'P'I"\>~, -~ ~ have an administrative beadquarters at what 

we call the main entrance and near it we have those facilities that are 
M'-A ~~~<--

generally used by the public - the Auditorium the cafeteria ,~-

t.o-( 

~ in a coun terclockwise direction and"21-ave ~..-@~-of buildings that 
r1,. ~~-· (? p ·A.J • 

serve ~ the astronauts' training and ~ ve>j:epme~~:k:rrt@.~t 
~ 

"'J::2 a ' cloci~t the north end of the :am mall area -'efie Stti"'.r~:i; fag.:i.....ld.±.i'i3s- -
~ -- "' ~rt.~ ' 

I --'.'""'?~·~--~---;/ 
~~e~th tech:thical supp r t , (area; w~'3?€ we ~~e-crrr· ·ffgi!~~~~ 

~'-'\. ~ /(; .. r tru ,u -k.c /.... it ·U ( fJ-t 1.. "c £ ( l (·.M ... /,. { 
'1.-0~ OW\_, photographic ~~n±.e-. ~x~•1ce~-bt.J.-:M<l-§s---i'-rr-shops. ~-§0 :1fi.to .._~,, ...... .._ .... '- " ( 

·~ • e,.,....,.._ 
~ n.: t.h@ . mer'~ massive~~ facilities where we ,(3 imulate space environment, 

~ ~, ~' ii..L t Pf _.c.e_. . 

or test devices under -srnn:i.d , ©!r~..e'8~Sxs p@:i::Ja:;ipz; s J j t tJ e mo~bexl"S"t}m 

A.JL,,~ 
'@ had~e data s;icq?:Jisiti~ center and the cunnanica:Libn-

io ~ 
~d allied electronic ~development at the southwest quarter of ht

/\ 

the siteo The master plan Vilas essentially developed in this pattern . 

You notice I did not mention Mission Control Centero Subsequent to the 

development it was determined that as long as we were 
~~_.,..~,--.;;;..;;..--:.:.:: 

going to be --~~;.A...l~ flights Jthat the control of these 
~IA.NH. 

flights should be from the Center, and~the MCC, a significant sized u:thit, 

was inserted in the master plan at about 10 o'clock ,am._B,ecause it~ ~4 
e-3:ee~ the data center; and ~~~4~ oo - rrv~~ 

e..~~ , Li ~ ~ l'l..A-?r~"'~'~ .t) .... 
besi..-th~ J?eler6iv el:y _ ~9 wi ~ the heating and cooling facility_, it had 

It~, J-,1 -~Ji 
a cens~~a on :that, close to the north end of the site so the 

,.. ~(. 

power source was convenient,.~ its insertion in this environment provided 

the best possible integration in the master plano .Ji!M"'fS-ae-i:r'tt~~~ti.-s~ 

~ early art work did not show this building ~ subsequently you find it
0 

~1 b- wOTit rrrtrO'd:ucett tfie M ire lm::ts"f.l~ #x.Rx We were adapta"Gle and 
\ 
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~ I think ~.<@U w · J, at about 1 o'clock in the master plan 

concept ~onsistent with our ultimate master plan in that -!JI&";.Jovideej. 
t-

for tt- facility closely related to the astronaut training 

....a,.. development and ~ care and .·;1:, ' f~:;p1n~o the comple; ~<logicaiiy 
in the space provided. y~~ r±n@. J imilarly ~ ~r planning ;:;-:f 

~~ ~ ~~~l'•>\.t ·" -1 
streets outside the basic building~ t~y.@:u ~ ~1--ep additional buildings 

,_ ~f.A r . ,..... 
outs":-i.._.,,.e......,_t.-h-1e~l'o-o~p &1,£-Y~ oS@o® ;w.:bth bldg 14, the radio range development bldg, 

fU-' l 
or with later developments in '68 and '69 ~~~>8-£'±&e Llfe 1oop s t":r1-."1.-

~ . 

for astronQut tra jn:Lag-i..QF ~am~ ~ 
t ~ 

t~1b: master plan lent; itself to 

~ has survived because of ~ this o We 
~ 

a considerable expansion and developmen1j "t-t-4'( 

have always contemplated ~other buildingc. 
L Mc:G....1--f · .C...t I 

).9ldg 17
1 
for example in the electronics area who-jrli would have completed 

this complex ,.~ 1t has been in every budget since 1964 and ~ invariably ~ -
~ left out. It is one of those marginal elements which we feel within 

our master planning complex that we need,i.t-G~ I t rounds out our 
~ 

capability, i-~es as Lh o crea e a sour e o 
.....)1-·v\H~ 

would be ou;r standards lab.~~ add to our capability of 
l~..,._..ll.tJ. 

but mostly it reliev~ some of the extra load cbing microminuterization, ~ 

within the center because we are mislocating personnel at the present timeo 
t'--. 

They are not completely related to the functioaa that they perform~ ~J:ley are 
/ 

seated in the wrong plac E;. ~~~an@:e:o and \4e need space. We are under 

built at this timeo We have more people on the center than we should haveo 

.[1he cent er Me: Y-::& riginal designs contemplated 120 sq ft average per mano 

We are loading the buildings up now so I think we are averaging something 

substantially less than 80 sq ft per man and in some areas, ~e are actually 
/ Ov'- rft 

packing people in so they only can occupy 43 sq ft,._ average o We require nearly 

3 times as much space, or in the case of extremely heavily loaded building half agai 



as much spac ) to get the standards we hope to achieve . What we hope to 

achieve and really need are 2 different things. The standard one hopes 
don't 

to achieve is an idealistic state and I /think there's an office building 

in Wash that actually achieves the idealistic state nor d-e-i-ttD.IiK you 

g_~alo:ievc blriil- anywhere~ We are overloaded an~ we ~ very 
t£....o 

~ Bldg 17 to relieve this load. G~:r-- WHb ea c..~;, em 5 • additional 
()».. 

buildings~ add to th~ capital improvements on the site, we 

also add to our heating and cooling plant. This rather r "diculous situation 
WO 

derives from the fact that · Congress gives us money for programs, it also 

requires that we have the related support) ~~~fil so we rarely 
"U.4 

have an opportunity to build a plant for next years' facility improvement 

" 
program. This is not the practical thing to doo From our standpoint it 

would have been ideal if we could have built a heating and cooling plant 

that would have suited all of our requirements for the future, but this 
WVJ-A fl··~,,( t ,. c 

would have entailed the :rR risk that we never would have built the buildings 7 
A ~ , 

"to~.s~€l.-t<: =lsl:i'@m and we would have had an extremely large heating and 

cooling plant and nothing else. We elected dio do this -E>t!H~ by increments ; 
H 

~a-net · ·~~r±t s-:if-1..~ , these increments are just added features, ~u add 

a boiler, a chiller, or compressor, or what have you, take down the end wall 

and move it out by 50' and put it back in againo We've done this 5 timeso 

I t begins to ~ear out that end wall, but this is consistent with the manner 

in which we are given our funds and our approval and ~~Mre ways V!'e-~e---

~-n'-'·'1)--- ) 
~~a-t.G dG..st.~gs-a-rrd it might not be the most efficient thing, ~ 

\' 
t aBd-ar..Q.i,za:t ion of our construction 

managed 
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I n our master planning ~e needed ~eliaBle ~Etel~~ highly reliable 

~ 
equipmento 'irs- --¥ou-know , yStt couldn rt live in one of our modern buildings 

where .we have no exterior ventilation. We seal the building up like a 'i5o~ 

and provide air either heated or 3€>~ completely airconditioned, as necessary 

and we condition it because under the normal exterior temperature conditions, 
n...(' C..0-V-

there are only about 5 days a year that ~ live without one form of 

W.e 
conditioning or another o ~ have to dehumidify, i;e ch~ or cool or warm 

~-
all the air in Houston or ~ would never surviveo -Ree~~ii:T~ha-t-we-seru_m 

_,-- . 0.-. M.t e...~-!: .- vv-e_ 

-S~bl.;iJ c3jugs mj) ~he windows donrt open ...)dnce y~~ the doors~ y~u r ve got 

f-a;,4_ to provi de a mechanical system to deliver air. We had the choice of either 
n..-t rlJ- t-f.44 

.Putting in a redundant system ~bl~G-&.i...w~~c@.r~~ or :fFet-t 

--~ highly reliable, ~ ~~~1'1.d~only way 
~ 
~ can assure reliability is to measure every activity on the system and 

determine when something is going to break down in advance and fix it before 

.bad pa 

we wanted a highly reliable system and couldn rt afford a redundant syste5 ~ 

we elected to measure all 

the activities on our systemo We measure ' these activities by any moving part -

aA 
~ a damper that opens and closes or-a~vi n g d e -sd c e we m8kJ,~eo- We developed 

~ . 
a system of data acquisitiono This wesulted , -al:thon{Sh we spent:; a mi'1...-:l..-j__~i 

~00:- in a substantial capital savings~ Also in connection with the planning# 

ihe site development, we discovered we had to own our electrical ~~ 

gear rather than to have the utility company ownx ito In some areas the 

~ 
utilitj" companies own t r. is gear, but i n tb js emr j n:n:rrllf'IJt the Houston Li ghting 

. .,_ ' t<.,... W' 

and Power, sells power at tktr wholesale rate high voltage and the transformation 
f\ 



l~. 
and the gear that switches power is owned by the industries or agencies , 

f'. 

We thrashed around for some time before we were willing to commit $toO,OOO 

of our capital improvement money} f~~fi..i~ because oev:i-oU13l.J'" when our 

budget was ma.de out, we didn't think about this o (our budget was made out 

before Houston was selected as a sitte. It was made on a premise that the 
µ.-ii 

site might be anywhere in the country/ ~was a general budget and had 

broad aspect~o I understand Messrso -:B,ir-ne, Hjornevik, WJ:i;i:t:beck, and a coup,le 
,./ / 

of other people sat do7 •orainstormed this buerget into exist~nc,e 

evening 0 This might ,,-b'E; an interest7·ng h:~ca.l sidelight. -"'t he amount of 
/" 

/ / 
energey that went into the initia. 15udget as compared with the energy that 

~ees/~ w~~: into any zubs ~ budgeto Subsequent budgets we didn't 

al:;ays have the great ) sight that these gentlemen:t provided at the start. 

~~~n~ ~€>~a.t.~ver the years our relationship 

with the Corps tended to change. The first evidence of this came from the 

fa.ct that we wanted to select the A-E for the Space Chamber preliminary 
fJ}V' 

studies ourselves, a~ha.d proceeded with a selection process when the Corps 
(.J'{) " 

discovered we were engaged <-in 4sh:is and they raised their eyebrows so high " ) 

that we stopped tl:iat~tion and joined with them in a joint actiono ~ 
. ) IN-t--• o.J-)"'- (4. .... , I A 

""aev--ei"Oj!'ed joint A-E selection panel and on the basis of that joint panel 
t t~ 

we selected Bechtel Corp to do the preliminary studies and subsequentl~ 

t'hey-d~1k~ detailed designs. As we went along, we saw that the Corps 

needed some firm guidance in the way of criteria development documents or 

our communications during that hectic period when we were trying to develop 

preliminary designs had to be improvedo I t was almost impossible to get a 

good communication line fixed if were changing architects as we went a.long. 

It was to our interest to get the maximum amount of participation by the 



architecjj;s , H=i~nnn~ eJ:sewner·e f or-tnati 
~t.(u.0.t ( ;-; a.,.) .. A..L (.. L L 
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We wanted to 

get the best possible ,..and not to have all our eggs in one basket . Tho 

. .ma,;x::i.:m~wount--"{ffl 
J.A_\..{..VJ 

rart ·~m1r·tnis design so t::ha:t (\.1most ~h major 
that 

.Project/went out for design, we had an independent architect engineer selection 

and we select ed different A-E 1 s /is-~-4s-thiso I n any one fiscal year, we 
a...-o ..,-1"-.f!" .. l. ) 

might have 5-6 architectural firms working simultaneously on ~ different 

projects 0 That meant we diluted our ability to communicate with them. ~. 

Our communication lines had to be improvedo We decided we would develop 
4r~l- ~ 

what we called a preliminary engineering report t hat would) clear and concise 

~'1--~~p.s-g,. statement of our criteria - what we thought were the 

importaat things in the design of a building - attempting not to tie the · hands 

of the architect but to give them instructionso We began to engage architects 

directly with the preparation of the preliminary engineering reports. 

~fieso ~ first one was for Bldg 45, an office Qldg, which we wanted to 
tu.t t~ ~ \ J. ri, 

impose on ourselves some added restraints ~to improve 
1
,Bldg 2 basic concept/ 

so we thought, to give ourselves the maximum lattitude in the way of design 

of a flexible airconditioning aystem, and we engaged a firm to do this pre-
'L~1..- -~<- ( Cerf r {, I l ! \ ' 

liminary report and we handed the report to the Corps and ~-d:-- et detailed 

designs made following these guidelines. We checked the design at a series 

of checkpoints and achieved a set of plans, which went out for bid and were fl . . . .... lA)' . u:v 
constructed with less than $8000 worth of construction changes, i~~ 

that ifyou know what you want and you tell the contractor, he. can build it 

and it will be what you want. As I mentioned before, ~ our early 
l r L..1 /·-( j< J' (..-\ ft.~ 

contracts were f.tal:f hampered by massive construction changes. ~h y l((. 

~ , L 
to buy GFE such as cafeteria equipment and~to the constructor in time J 

~ \.. ~"""'- '- l t-.., f (;. I. ' !I • { C A.t.. C~.J.A.Av/ 
~~tt-F ~ia-abiJ.-Lty ,. to foresee the lead time to get this equipment

0 
Our 

~ ~ 
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inability to hire the designers to pick the equipment specified and our 

inability to get the manufacturers for the equipment to do it on schedule 

forced us to hand t his task to the constructors , as a contract changeo 
~r 

This is ~ the ideal way to modify a construction contracto ~ 
"- \1: generation 

~Ta-ero - :E ,¥he neg~i:d~~-e:.teR of the pre-
oL 

liminary engineering report and anyt~ing that would tend to improve the 

"· 
status of the drawing and to give us better control of the construction 

contract was the desirable thingo After we did Bldg 45, subsequently i :rr-

became requirements of our 

decided these are so desirable that they 

have become a requirement on all Govt instllationso We were the forerunners 

~ of a technique that has subsequently become standard. ~~e.l-s-

.~o rega-ra. , 4\rr master plan was so highly thought of 

that by FY-65, every governmental installation was given the responsibility 

/ ("'",, 
for masterfiplanning, ~ are required to create a master plan, ar~e-

rfu. ,.,._.._.·<rvVt., \.(...I . 

r @.Cl uiremen.j;.; - Congress felt our master plan was so desirable, follow the 
" 

pattern of our master plan .~- ~·~..u~ne ~-~ 

~~~g. This is Re~ a most desirable thing, but not i;fte cheap~ ~~ 

in th~rlcl:7 '#e were planning ahead for what our facilties might look like 

10-20 years from now. What our utility requirements ought to be, what our 

future demands as the Center changes in concept might b~ and this master 

plan is updated regularly so where the basic planning may not be chan~ed, 
(J">i....l 

the refinements of each years' thinking are added GiWa so ~G , ind$ up with 
1~-o-~::::> 1'-. 

a projection that is brought up to date, adjusted each year and tftio ~.x-ma~ 

'"""'l":ldl!J~ fairly accurate document. We can fairly predict what our needs will be 



engineering reports the we did directly; subsequently the 

lo 
Corps selected the designers to .~the preliminary engineering report . 

~.ptf (;.. 
~- iIR;itit:!nce in~' J!..they selected arbitrarily desligners tther 

than those who had dcme the preliminary engineering reporto To our minds 

this lost some efficiency in the translatio~o although obviously the report 

is a document that permits this o I+-st10ald nob 'ffe M'a'~-ey-aFnct:-a~~~ 

carr on and do the ~n :t:lreremtero Because they arbitrarily 

~~~y selected somebody else, the next year we worked out a plan 

with them so they and we would be jointly involved in the selection of the 

engineers with the preliminary engineering repilirt and subsequently .they 
J 

and we would be involved in the selection of the engineers in the final 

report. With this joint participation in the preliminary engineering 

report selection, we got the continuity we needed and the joint panels 

selected firms who were capable of doing preliminary engineering and if they 

did a good job would g~1*1 be selected to do the final designo We 

later began to go into the detail design of more moderate structures directly. 

In that commection we were always engaged in a direct contract administration 

effort at EAFB. Very early we made a survey of EAFB which was a World War II 

training center done with typical theater of operations, temporary construction_, 

-a.nd '6hr survey indicated there were about 100 buildings whose rate of 

dete:riioration was not so great and they might lend themselves to remodelling 
~ 

--w±t1.'l a fairly reasonable costo Remodelling or ll!ehabilitation to the point 

they were Nxi::ka:x habitable. We entered into a series of contracts 9:esigBe9: 

to redesign these buildings and patch them up to the point hhey could be use~ 

the better ones first and the poorer ones later until we finally ran out of those 



~~ ~ A 
we could remodel and the AF ~ destroy those we couldn't useo 

r 

Considering we were'. spending from $4 to $8 s~/ft on these buildings 

42 

to get them habitable, a~d wer~ able to get a few years' wear out of them; 
~ 

't-fi4s gi7J:.eS ~ro11 ,fin ide~ that it was not am impractical solution to our housing 
. I\ 

problemo We have been able to get and keep people there for some timeo 

This is not ~ desirable ~h 
~:~ 

have to tear these timber buildings 

4 tt-t- cA ~(~}a_ .~ , .. ~ . ~ ~,_{ · . 
~~-e-fio€~~-eag-s.:w-:rn~ The hangars on the other hand~~ tt-u.... 

~ 
more permanent buildings, .,.e ome of the masonry structures have a fairly ~ 

s.:U.sh:i:Hea .. life , a-RS:-~it cost for mainta~ them in an operating state 
~ . 

'\h (..Uc: t ...-\,, 
But the original yv buildings, ~-Gaft 't afford to 

{ U.. t ~ r r' I IA,...-<-(., if. c.-.,_.._-

i::l3 not ~ great o 

s pend too much on th em , -._.;y6'tl.-ifrl:i'f3°'6-:l...~-re~n em in a semi-habitable state , 
I } 

~they only serve as a temporary expedient . The amount of money we spent 

on these buildings is comparable to the rent we would have to pay for other 

~ 
space. I t's the only it could have been economically justified, and they ,... 

their initial cost has been amortized at something about the rental rate . 

The bul.ldings that we had to spend about $8 sq ft to fix, I think are the 

buildings we are still occupyingo These we spent a few dollars on, we got 

two years' wear out of them was well worth it because $2 sq ft in 2 years 

isn't an unreasonable rate for buildings around here and that's about what 

we had to doo They kept us out of the weather and they gave us a facility 

nearby . As you know, we are going to continue to occupy portions of these 

the better buildings, for as long as they are economically feasible and usable 

and those contiguous to the runways we are going to continue to occupy as 

long as we need them. 



~ 
Unless we ~willing to move to another airfield there will always 

be a requirement for EAFBo The relative location of EAFB strip to our 

site has always been an interesting solution to our problemo We could 

rent space at the Houston airport, I suppos ] but it would not be as 

economical or advantageous as using EAFB as long as it is a field that 

is close to us and operativeo I doubt whether we would want to operate 

When we went tnto EAFB, we made a survey of the buildings that were 

availableo Obivously the better buildings were in us7 so we did get what 

might be called the least desirable buildings ut these were the only 
Vv~ (})-. if) ~~ ,;a.I./ 

ones offered to uso We coul d ~ agencies out , we could break the 
A 

contract with the Coast Guard and get a good hangar, etc o, but -we-a:fl-

these are long term commitments that were madeo The Coast Guard had a 

felt they did not want to displace the other units that were there -

merely to join them and use what space was available. To that end, I don't 
~('I' I 

think we ~ be too critical. Certainly it would have been desirable if 
.,., 

no-one had been using the better hangars that we could have had them., 

"a,.r:id ~ certainly is obvious that the maintenance on our buildings and our 
..:---

area, paving, utility systems, etco, since we are in the least permanenent 
~11) 

portion of EAFB, that maintenance is greater per unit of transmissions ,_mre- J 
ytt..-- ,, 

water main, - so I~"'i'ttt if -w~ b-szh'&"r~a..:k-1.i}l.:-" we are probably picking 

up our fair share because it does cost quite a little bito Ek We got some 

poor buildings and it is only by the grace of the Lord that they hadn't been 

burned down before o It-ha~ee-n f.l.e-re :rnu~h 

r-1JAV\/ t..~ 
fj... ~Y' were ~ 15-20 years old by the time we got them0 ~:-g~e-;~s.,t..--

>-

~e building! u;;i;L 

th 



44 

I think t fyou ·. ant to stress we ought to talk about 

why did we get rid of the Corps~ and to say it that IN-B.;y; illW.lies that it 

h±nR it ought-<&B--he_fair.ly,: · O:..i..eat-e-a:--ttrat ~~ the volume of building 

declined, ~a~t of~ ..-1rad"J"' "&Re- it was essential for us t o 
" ,..,. I 

'l\.--\ . )\ J 
minimize the cost of administering th· · -'Jd~ b'ur staff -w.e- had~ 

kt.- ;~ 
created to be in surveillance of the Corps' activity f e could , r edirect 

~ ~~ I 

that staff and ~~ do much of the work we hired the d o rps to do . 0T.L 

a-smad~og~..a.m~-ltad.-t'lre-s~'ft'-CTeate<i~--a-l:Jig programo 111'1e -e:a 
-..df r"fu ~ ~u:.4' ~ L ff'l.W c .. '"rt'-.~'...r. ~ '~ u.r<.. ~ -{4-ect.J- w--r--tL- )--

. ~ ~~sMng-and: e orp TiaCl 

~-(nJV., \\,~ WA- r~~ -~ 
,t o reduce i t s -staf t~ea r t ~g,t we could -W+~~W=l'!.-1,, 

I ~« w..t. ~t LA-i c,t>-t e1.i-~ ~ fT"l.A.!"")A,J a~' t...f.M·. -

~ do the job ourselves . rp,1ris ls wha t we ate d<fr.t~~t-rnw o The ~. ,... 

Corps completed their acti vi tie.s _wi t l) tbe conclusion of construction on 
~ ~ r.v-e 1.\-~'-"-•L-c.A LA<---4 ~(.. ti 

Bldg 9 and °w e ~~m~~:r t he contracts and hm'1'.d3:::e-the construct ion 
~,-'-"~\.~..r -.~-; 

contractors ourselveso We use a little different ~~the1 ""'e-han 
~,(·· 

..,. jl;, ,,.: 

when we have a job of substantial -'be' hire inspectors per se, we provide 
I 

the overall surveillance and techincal inspection_and we hire help from 
~t-~~ ~ ~~ '1.C.'-A'-.t,...c..x1. 

our des gners, Title I I help) We hire the support help from our designing 
"- 4-o Lt 

team and find ~this 4-6- an economical solut :km to our .problem. W ~a:n--a~ e 
" '.J,, "'- v .. · {~(1--" ~ 

i thin the framework of our own organization, plus ~-e hired help ~e. v.; .. "!!" !'<..-
. ' A... 

~i3tiabion 04' a moderate size construction program, a~a pless we~ 
\A t LC t, '- (l 

get ,.._:t-n~ major size construction problem, we can handle our own construction 

effort effectively and wello I f it's an exceptionally fast j ob Jbike the --LRL /\. one that requires a relatively short construction scheduleA the form 
. (J ~ ~ l 

of the contract may be different than the Corps , C'C1tt.'1-ii pos s±'h±y-~ 

lAA..c.. "" I n that case, we ~ cost plus award fee concept and under our framework 
A.. 

of contracts, procurement, etc., this is an easily accomplished form of 

contracto Yet the Corps of Engineers has not the ability to go to this abnormal 



form and administer it in spite of the fact that it's obviuusly a desirable 
on 

thing :f:i:iem-a highly technical facility like the LRL. 

Reme~~ns;t;.~ ~~ During the period we were building here 

at MSC, we also had the problem of creating facilities at remote sites 

such as White Sands vi e ' ve bad past ures crea~a-f~an~g.. sttiJ;1tS_J;L~Vy, 

re 

~~~;;have the Corps as partners, generally speaking) this remote site(3 

construction was under our more direct supervision. The management of 

those activities went on in our contractor's plari which involved surveillanc~ 

a gene:ral analysis of their procurement techniques, the assurance that they 

rf~vr 
were Fea.sDBa-01y-- constructing facilities within the budgeto rWe had a secondary 

f\. 

interest rather than a primary interesta We did not literally watch every 

brick go in, but we maintained them under surveillance. Similarly we had 

project engineers assigned to do White Sands, maintain the surveillance 

on that .)1he area office being gernerally responsibleo We had a significant 

interest in activities at Kennedy that were related to manned space flighto 

Whet i ppj~;i. .. <lun l "RllUd .. i1ig~o ,, With espe-ct to ·--c ost , i t' might be w_ell :to 

-look at the termino:j.ogT incrementa:t "f'tm~s xar¢e: - we-~ fbht of 
0) lit. ~i?l ~~r- ~ 

the original · $ED million ~ FY-62 -t..~ ~ 20-21 million dollars 
Wfu_.,.,,,- ~ t.,., f..(. H.{.. ~ 

assigned to SESL 0 <En..um.e~n-~ :that t1~8t! all ,of! our ultimate needs "' "-4..r:.t/< 

~ --- ,....._ Q -t .. _, ( l 

~ehtEH3.tea that we could spend ~~ $80 million within this building, £ Y 
I\ ~I~ 

changing the size and shape of the concep~ , c~apgiljg some of these basic 
~ t p' 

requirements, ~.xeEktK!-i..ng /'we reduced the~ from $80 million to roughly 

$50 million and subsequently, ~~~~~ portions of this 
a) rt(.t 11 rr1i.Li, / (Jo 

$50 million ultimate requirement were budgetr as we needed~ that by 
t 

the time we needed to run the final test, we had created the facility that 

cost about $44 milliono The same condition prevailed in the Mission Control Center
0 
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Fact of the matter, I think the MCC started with about $5.1 million of 

budgeted funding merely to get this basic design started and the concepts 

for the hard building f oundation builto Then we add3d to that and including 

all costs, the turnkey costs of that building, probably was substantially 

over $8 milliono 


