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Dest'fle 1vidapread medi4 publfcit11 in 1975, almost all tJSf)tCts of the Hushes 
Glomar Explorer project are sttU classifted, and it' Is important ihat the11 remain 
so. The widespread blicU has contained much act and e:ttensive error. It 
rerruJiru impOrtant 

Oto protect aourcLn-an-d.-m-e:-:-t..-::-::r-w'h;-;lc'h,--~-v'ha,--~--.-,fu-,t:-u-,e-app---.l~:--t:-w-n-.-------' 

In ·the cou;se of c,ontinuing tmeauon relatei to the project-principallr~ 
concerning Cll/i/omfa State fa% lwbilttv. Freedom o/ In/ormation Act matters, 
and a patent infringement claim-uveral facts about the Glomar Explorer project 
have been tJclmow~dged In court btl the U.S. Government. These Include the ftJct 
of CIA sponsorship of the 'Pf'Oject for "tntelllfence collectton purposes;" the 
parttclpatwn of Hughes Tool CompanJI, the Summa Corporatton, and. Global 
Manne, Inc.; and the actUins of sentor CIA of/lcfalt In 1975 to attempt to persuade 
members of the meditJ not to brOfldcast or pUblish repOrt& concerning the proJect. 
Be,,nd these few detail&. hotL'floer, it is stdl firm U.S. Government po[iCJI that 
nothing further tJbout the project f.l to be 84id or acknowledged. This prohlbction 
was recentl11 rea/firmed bri the Presidtnt's Adollor /or NattOMl Securitll .4.//a~rs. the 
Secretarfer of State and Deferue, tznd the DCI. It applta partlcularlv to the 
specific JJurpose· of the .4.ZORIAN mfs8ion; the degree of succeSI; operational details: 
partlcfPQtlon of other contriiCtcm, gooemment organt:atfons, and tndiutdUtJis; 
classl/led teclmolog11; tznd project funding matten. 

The following article 1$ being published because It now fl po~stble to df.lcuss 
mo~t of the foregoing mtztters and other classified project deuztls at the SECRET 
NOFORN level rather thtzn In tM TOP SECRET' compartmentatton which 
pretMU81~ applied to all (JIJHJCts of the AZOIUAN proJect. Neoerthelus. there has 
been no relaUJtUin of the necalftll to keep most of the dettJils of the AZORIAN 
JJroJect ckust/ied for the foreseeable future. 

PROJECI' AZORIAN: 

mE . STORY OF THE HUGHES GLOM:AR EXPLORER 

In March 1968 a Soviet submarine of the G-Il class was lost with all hands. 16,500 
feet below the surface of the Pacific Ocean. 

On 8 August 1974,1 ~hat submarine was broUilht to the 
surface in sl ==----__.]~ recovery system designed and developed specifica1h· 
for that miSSlon. 

The storv of the more than six years intervening is the storv of Project AZORIAN, 
that is, the story of the Hu1hu ClOf'IIIJ_r E:cplorer.• 

AZORIAN ranks in the forefront of lmasinative and bold operations undertaken 
in the long ht5tory of intelligence collection. It combined immense size and scope, 
advanced technological development. complex systems engineerine and testing, 
unusually severe cover and security requirements, a demanding mission ·scenario in an 
unforgiving mariO:e environment, the potential for a serious confrontation with the 
So,iet Unfon, ~ difficult and technically unusual exploitation Phase. and high · cost. 

The pro;c;ct became aoidelv knoW1l to the media in early 1975. At a time when the 
Central lnte]ligence Agency was under investigation by· two committees of Congress 
and manv members of the press, the CL\ was credited in some newspaper editorials 

• The fuJi name of the tbip is the MV H111,_ Clomllr ~. u ~in FIII&N 5. Global Marine. 
tne.. opentes a numbet of ships with the. "rei Clotrsar In their names. 
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with oursuing its tradecraft in a mo.st imaginative manner and doing what intelli ence 
organizations are supposed to do-collect Intelligence. Other articles were criti,lal of 
the project. its cost. -and method of operation. 

Many senior V.S. Government officials. including three Directors of C ntral 
Intelligence. two Secretaries of Defense, two Secretaries of State. and two Presic ents, 
were Dersonally knowledgeable of the program and recognized it as an inno' ath·e 
undertaking of great magnitude and complexih•. Key members of four CongreS! ional 
committees were also kepi informed of project progress and reviewed budget rec uests 
for the project. 

. Because the AZORIAN Project was of such huge dimensions in cost. risk and 
intelligence value. it sometimes caused difficult Droblems for the officials who h d to 
make the major decisions affecting it.. Some of the questions did not lend themsel es to 
clear-cut unequivocal answers: the intelligence value of the target after six ye~ s on 
the ocean floor, for example, or the oolitical or physical response of the Russi ns if 
they should learn of the recovery effort. Because of these difficult questions, here 
could not be and was not unanimity of opinion among senior ofrlcials in CIA, De jense, 
State, the White House, and other agencies collectivelY responsible for AZORIAl and 
the decision on whether or not to proceed. Differences of opinion were expresse and 
debated in appropriate forums. both before the Droiect was initiated and duri g its 
lifetime . .These differences are expr.essed candidly in this article in several paces. 

In March 1975, columnist Jade Anderson disclosed the existence of the H ~ghes 
Glomar Explorer (HGE) proiect on national television and radio. The original press 
leak had occurred In the Los Angeles Times in February 1975. The Times stor · was 
unspecific, _and wrong in imt~ortant facts. but it gradually develoved into a wides read 
security problem for the program before the Anderson disclosure. 

The original leak resulted from an imt~robable series of events following a heak
in and robbery in June 1974 at Summa Corporation headquarters in Los Ange es. It 
was thought that amohg the stolen documents there might be a memorandum f om a 
senior Hughes official to Howard Hughes describing a proposed CIA atterr pt to 
rerover a sunken Soviet submarine and requesting Hughes' approval for HiJghes 
Company participation. Thus it became necessary to brief several t~ersons invol ed in 
the investigation in order to protect the document from disclosure if it were reco ered. 
While the source of the leak was never identified, the circumstances became kno~n to 
reporters who were covering the story and were disclosed in the Los Angeles imes 
story. Extraordinary efforts by DCI Colby and others were able to contain the s read 
of the story for a time, but it eventually became widely known in press circle , and 

· Anderson decided to break it. 

This article describe! how the Glomar project-code-named AZORIA~ • not 
"JENNIFER'' as stated in the presrcame about, how it was managec and 
conducted and to what extent It met its goal. Subsequent articles will describe hew the 

r l cover aspects of the AZOF IAN/ 
~IDOl\ program, and other related issues. 

Project Ortgin 

. The diesel-powered Soviet G-Il-class ballistic missile submarine pendant i · 2 0 
I I sailed from Petropavlovsk on about 1 March 1968 to take a patrol tataon 

• 
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northeast of Hawaii, off the We!it coast of the United States. where it would e 
available for nuclear attack on u:s. targets in event of war. The submarine suffered n 
accident-cause unknown-and sank 1.560 miles northwest of Hawaii. With the i · 2 
out of contact and overdue, the Soviets undertook 'a massi\'e two-month search effo t 
covertng a brood area from Petro avlovsk to the tr I ar 
So~·iet search was fruitless 

Organizing for Recovery 

Discussions regarding the feasibility of recovering components of the G-722 t k 
place between technical representatives of CIA and the Department of Defeo e 
during the latter months of 1968 and in early 1969. These talks resulted in a letter o 
the Director of Central' Intelligence, Richard Helms, from the Deputy Secretary f 
Defense, David Packard. on 1 April 1969. Packard, rP.ferring to the sunken submarin , 
asked lor a study of what could be done in the next few years to recover significa t 
components. He asked CIA to take t~e leadf p 
designated Dr. John Foster, Director of Defense Research and Engineeri g 
(DD/R&E) as the po"int for coordination. Mr. Helms designated Carl Duckett, Depu y 
Director for Science and Technolo DO S&T as the f 

1969 Helms a v Packard that considerable work had ~ 
to .undertake submarine recovery; that Duck t 

had met with·t,-----.-n~d.---w..,.o-,rk,..-w-as-in progress to develop a charter for it, that 
Agency task force was studying the retrieval problems associated with the sunken G- r 
submarine, I I L-------------------------------------~ 

. On 8 August 1969, r--loutlined to a high-level Executive Commit! 
(consisting of Packard as C~: Helms: and the Science Advisor to the Presiden , 
Of. Lee DuBridge) the proposed organization for the submarine recovery effo . 
including structure, management, assets, personnel assignments, and intelligen e 
objectives. 

ExCom aooroved the establishment of the new organization and the allocation 
resources and personnel, and agreed that the President should be advised of I 
establishment. This was done in a C! from Dr. Kissinser· to Preside t 
Nixon, which the President approved. Ernest "Zeke" Zellmer, a senior C 
official from the DDS&T; who was a av Academy graduate and a submari e 
officer during World War II, Deputy Direct , 

I I 
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ecurity po icr a 
L------,----.,----,--,----;:-;--,-.---:-r-----,--ag_r_ee_,ment, which pia 

security management responsibility for the new security n •stem, code·na 
JENNIFER, with the Director of Security, CIA, acting for the DCI. The Director of 
Secnr:~ v in turn delevated everyda}' security responsibility to the Chief of the 

'---~-.----....,---.,---JI at CIA and directed him to establish compartmentati n 
proce ures to insulate JENNIFER data from data relating to other program . 

From the beginning, extraordinary security was imposed and clearances sever h· 
limited to those with an absolute need-to-know. It was clear at all stages of e 
AZORIAN Project that it had 1to be leak-proof to enable the mission to be conducted 
without diplomatic or physical interference from the Soviets. Therefore, air-ti~ t 
security arid effective cover were of the utmost importance, and project continuati n 
depended upon them completely. 

The original ClA task force for Project AZORlAN, established on 1 July 1969 in 
th~ fi4 !became the program headQuarters complement carried in Age y 
records as t eSpecial Projects Staff, DDS&T. John Parangosky, who had previou ly 
held key assignments in the Agency IDEALIST (U-2) and OXCART CA·l2J aircr 
reconnaissance programs, was named to head this staff! a sen 

ft 
or 

CIA officer and Naval Academy graduate, was appointed as his Deputy. 

Development of Engineering Concept 

Parangosky initially assembled a small task force of engineers and technicia ps, 
who were closeted each day in a large room ·dubhe~ th;o "thinlc tllnlc " tn ~t bn 

engineering concept to recover the Soviet submarin~ 

Because of the great difficulty and complexity of the recovery problem, the t' sk 
force called on three security-cleared contractors for early help~ 

fur structur an m hanisms· I l£or ~ava.l architecture; a pd P : ; ;, fo....,.,. Pn""'pa) ""'"''• fo< the '"'overy 
concept were tee nica an operational feasibility, timeliness of implementation (1et 
the system into the field as soon as possible for an early recovery mission}, a d 
reasonableness of costs. The group quickly immersed itself in the problem, fulh· aw re 
of the challenge of a uniquely difficult task. No country in the world had e er 
succeeded In raising an object of this size and weight from such a depth. 

l. Ear/11 Con~ptf 

Three basic categories of lift concepts were considered for use in the early studi 
total "brute force" or direct lift; trade ballast/buoyancy; and at-depth generation 
buoyancy. Each is reviewed below: 

a. Totat·'Brute For~·· (Direct) Lift, refemed to as the Rosenberg Win h. 
involved massive floating winches with wire ropes of the necessary strength to mana e 

~er s 
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the total weight of the target object (believed, at that time, to be about 2,000 to 2,20p i 
long tons). ; 

Use of.a "drill string" (i.e., a "string" of connecting pipe) was discarded b}· t~e 
task force in the early discussions because it was diffic•.1lt to envisage how the massh e 
pipe reguired could be successfully deplo}·ed. It was believed at that time that He 
weight of the pipe alone could not be SUPDOrted from the surface and still allo rv ; 

enough strength and liftinll capacity for the submarine hull section. 
I 

' . b. In the Trade Ballast/ Buoyancy concept, buoyant material would t~ 
' 
I carried to the bottom using excess ballast. On the bottom the ballast would t. e 

dropped, generating sufricient DOSitive buoyancy to e:~tricate the target from t~ e 
bottom and help lift it to the surface. 

c. At·Devth Generation of Buoyancy envisaged the generation of gas t 

' depth to create buoyancy to lift the target. Methods reviewed were electrolysis of se a ' 
water, cryogenic gases (hydrogen. nitrogen), catalytic decomposition of hydrazine, a11d 
chemical generation of hydrogen through the reaction of active metals (e.g .• sodiu!l • 

I 

lithium) or metal hydrides (e.g., lithium hydride). 
I I 

' 

' 

I 

' 

' 
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4. Engtneertng Concept Selected 

BY late July 1970, the heavy-lift concept was clearh• the favored system o 
develop for the recoverv mission. From that time on, it was given full attention b\' II 
appropriate parties, I ~ ve 
the fonnal authorizauon to concentrate studies on the heavy-litt method on 1 
September 19i0 during a briefing at the Pentagon. 

As the engineering concept was being formalized, a deeo-ocean mining covjer 
story was b~nning te take form to explain all the project activities, particularly thcjse 
planned for at-sea operations. 

Executive CommUtee Awroval 

At the 30 October 19i0 Executive Committee meeting.Daddressed t e 
matter of conceptual development for target recovery. He described the dead-lift (~r 
brute force) concept which would be designed to lift the estimated l,i50-ton targjet 
object from the 16,5()()-foot depth by means of heavy-lifting equipment mounted or a 
large (565' by 106') surface ship~ 

~ET 9 
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t\s mentioned previously, a deeP-sea mining venture was to be used as the covE ·. 
story for this operation. To supportthis theory, a mining device would be constructe , 
which could be handled bv the surface shiv and mated into its center well. 
submersible dry d~k was also planned to comvlete the system. I 

As with all engineering concepts; technical risk areas were involved, and Frosc 
identified the maior ones~ I 

[They were cllaracterizeo as oein~ 
L~--i=-t'ht:-.n---.th_e_s_t-at-e--o--,f"-t...,.h-e--a-rt.,...b_u_t -req-u--:i--:ri:-n_g_a_m_a..,..jo_Jr beef-up to handle the weights an~ 
pressures involved. The control system was also considered a risk area, but I ~ 
feasibility had already been demonstrated by another Global Manne sh1p, the GloFl 
Challenger, which drilled a hole in the sea floor, 'vithdrew the drill bit, and the 
placed a new bit into the same drill hole in deeD water earlier in 19i0Jrurth r 
pointed out that an extensive simulation program would be conductedtoaefine th 
dvnamic characteristics and ~tresses of the system. Initial analyses had not uncover 
any unexpected or insurmountable problems. 

All in allJ ~t that time estimated the probability of success. at about 1 
percent, a not very assuring number. (This estimate continued to rise, however. 

~T 11 
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design, de\'elopment, and testing proceeded. Just prior to the missionr-lhelieve~ 
the probabilih• of success to be about 90 oercent.) Helms stated~-ad he 
committee Qf the U.S. Intelligenc·e Board (USJB) had completed a detailed re\·iew c f 
the value of the AZORIAN target on which the~· had placed the highest priority, an~ 
he concurred In their assessment.! 

I Dr. Edward Davi(, 
~th=-=4e,---,;P;:-re=-=sTidr:4e:-::n""t cs'S"cTie:-::n:-::c-=-e-A'\d-:r,v"'i""so=-=r,--, --=a-::ls~o;r· 4e-d,---w-rh,--a:-t --=ass--::-u,--ra-n-,c-e-""tth ,--4e-re,-Jwas that the desire 

material! I he als~ 
questioned whether it would be in an eKploitable condition when recovered. I 

c:Jpointed out that there were two basic questions to be answered: should th 
organrzation proceed all-out with AZORIAN? [f so, where would funding b< 
obtained? Packard answered that not all data on fund availability were known, bu 
tha~ jnevertheless should go ahead with the AZORIAN project. 

Some concluding remarks were made by others at the meeting. Dr. John Fo~ter 
Director of De£ense Research & Engineering, observed that there appeared to be ar 
underestimation by those present of the value of the target and of the impac 
AZORIAN would have I l 
I 
I I Helms commented that he was mor~ 
contident in regard to this proJeCt than to some others because of the thorough worl 
that bad been done up to that point. 

..Packard summed up the proceedings of this meeting and said the consensus wa 
to proceed with AZORIAN. He felt that planning should be done on al I 
level but said it would be necessary to identify possible sources of funding. 

Recover11 S11stems Modt/lcatlon 

II reported back to E~tCom on 24 March 1971 on technical and design 
pr~ AZORIAN. Total cost now was projected t4 lwith the 

12 -
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principal cost increases attributable to two factors: (1) extended operations to permi 
more adeQuate systems testing, and (2) cover enhancement and recomputation o 
general and administrative expenses. Increases in hardware costs were relatively small 

The Crudal 4 .August ExCom Meeting 

The next ExCom meeting, on 4 August 1971, proved to be crucial to the life o 
the project. · 

-Packard opened by stating he considered it necessary to terminate .\ZORIM ' 
because of the risks involved, escalating costs, and the general budget situatior 
Nevertheless, he askedj I to brief ExCom on program status. 

The "other increases" included, for example, modifications of the well area for 
safety reasons; design and manufacture of a small mining machine for cover purposes: 
and other contnctor cost Increases. 

There was an extended ExCom discussion of the cost growth problem along with 
the strained budget status, the anticipated very high· intelligence value of the target, 
and the Qperati()nal risks. Packard concluded that the project should be continued for 

, . 

a few months, but tha~ ~hould consider alternatives in case it were subseQuently 
terminated. This guidance was later expanded to direct a thorough cost review while .. ,. 

·: permitting procurement of long-lead items. However, the keel of the surface ship 
should not be laid l.lntil further approval 

Budgetar11 Sho•tl1 

The 4 August 1971 ExCoui meeting was but the first of a number of recurring 
occasions on which AZORIAN nearlY foundered over cost increases and operational 
risks. Some of the original recovery concepts such as buoyancy lift had been price• 
~as low asj 1 the chosen concept was first costed at/ 

.. 

. L___Jin 1970. In less than a year it had iumped more than 50 percent to someL_ 

~ . 13 
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!land another veat;~~rought the _figure toJ J Each time. ho\•·e•·e . 
~ation of the intelligence potential carried the da~--

Destgn and Dec;e/opment of AZORJ.!•N System 

By the November 1971 ExCom meeting, substantial strides had been made i 1 

design and engineering development of major ship srstems, such as the heavy-lift an 
heave-compensation srstems. All details of the pioe·string design also had bee~ 
completed, and a pipe-string spedJ'!len had been fabricated to develop confidence l n 
pipe section fabrication. Design of the large test fh:ture which would prooftest each 
30-foot section of the pipe was nearh· complete. 

By the early fall of 1971 Sun Shipbuilding and Drydock Co., Chester, Pa., which 
had been selected to build the surface shio. was proceeding with fabrication of tl e 
docking well gate guides and the temporary bottom structure for the docking well, and 
preparing to Jay the keel. I 

On 4 October, Packard authorized! Ito proceed with AZORI.'\N b t 
directed that every effort be made to contain costs within the then-refined tot I 
program cost of I I 

In April 197~eported to ExCom that the keel for the surface ship h~d · 
been laid bv Sun ~rs on 16 November 1971 and that the ~hedule now call€ d ' 
for a launch by 5 October 1972 and delivery to the program br 20 April 197 . 
Further, all long-lead equipment was under procurement and on schedule . . 

The construction barge was launched in San Diego in January 1972, and reachEd 
0 · .l. .l Citv earlv in Mav.l I 

I 
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equipment~control center, sensors. and control, power. and data·transmissio" 
subsystems-had been completed during FY 1971. 

By Aprill9i2, 5.5 pieces of the pipe string had been pouredj I 
~and final delivery of all590 pieces at dockside was scheduled tor 1 Ju~ e 

._,1,..,9i ... 3'. ---' 

All data·processing functional requirements were defined and documente~ 
during December 1971, and the configuration o~ fn~ 
associated peripheral equipment was put in fmal form m Janu11ry !9t2. 

llanagerlal Views of Program in 1972 

At the ExCom meeting on 28 July 1972,1 ~inted out that AZORIAt · 
had been developed as a one·of-a·kind system intended for a specific Job and th~t 
because of this uniqueness and the need to accomplish the mission at .the earliest 
possible time, work on the system was proceeding concurrent with design an ! 
production. The consequence had been that the amassing of a considerable body o 
knowledge enhanced the chances of success, but it had also necessitated some costl 
changes along the wayj lsaid he expected delivery of the ship in the spring o 
1973, and operational deployment in the summer of 19i4. He pointed out that recen 
maior changes had driven the total system cost. to more tha~ I The~ 
changes included ship hull strengthening, modification of propulsion shafting 
increased electrical capacity, the incorporation of a sewage system to meet ne~ 
ecological standards, and an Improved pioe-string handling orocess. In addition, 
second and more expensive subcontractor )lad._..b.t;en brought into oipe·strin~ 
production to meet the tight delivery schedulel__jsaid construction of the wholE 
AZORIAN system was expected to be largely completed by the end of FY 19i3 

Ear/11 PolWcal Feasdlil1t11 Evaluation b11 40 Committee 

At this 28 July 1972 ExCom meeting, it was agreed that the 40 Committee shoulc 
be asked for an early evaluation of the political feasibility of conducting the mission in 
mid-1974, in the light of !ncreasip_g concern that by that time tbe developing oolitica 
climate might prohibit mission approval. On 14 August 1972 Kenneth Rush, who had 
succeeded David Packard as Deputy Secretary of Defense and thereby as chairman o 
ExCom, forwarded two documents to the 40 Committee, one an intelligence 
reevaluation of the submarine target obiect by the aa 1ux: Committee of USIB, the 
other a summary of the program's technical operational, cover, and security factors. 
He reported to the 40 Committee in his covering memorandum that AZORIAN was 

proceeding on schedul~L....,,----...,-----.,..,....---=-:-:---::-::-:::-::-----,;------;t' 
It would reach an accrued cost o_~ J,by 31 August 1972, and was expected 
to costl Jfor completion. 1n tne niht of the developing political climate 
and uncertain budge_t problems, he said, ExCom was requesting a preliminary political 
assessment. 

On 15 August 1972, Rush forwarded to Helms and David copies of three 
memoranda relative to the AZORIAN assessment which he had received from the 
Chief of Naval Operations, Admiral Elmo R. Zumwalt, Jr.; the Assistant Secretary of 
Defe~se (Intelligence), Dr. Hall; and DIA Director Vice Admiral de Poix. All three to 
varying degrees judged that the value of the anticipated intelligence gain from the 
mission was less than that estimated by the ad hoc Committee, pointed to the 
escalating costs and political risks of AZORIAN, and generally felt that the program 
should be terminated. Zumwalt, while not recommending immediate termination, 

-16 
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stated his strong reservations about continuing .\ZORIA:\' and recommended that t 1e 
cost-benefits be studied further with relation to the total DoD intelligence progra , 1. 

I ~orwarded a detailed report to Hall which discussed in detail expect d 
j benefits ootentialh· derivable from recoverr of the G-722 target obie t. 
It was clear thllt l lwas still favorable as far as e:-;pected missi n 
Intelligence value was concerned. · 

In· any event, all these papers and the assessment of the ad hoc Committee pf 
USIB which· reaffirmed the expected important intelligence gains including those n 

I ~reas were forwarded to 40 Committee br Deputy Secretary Rush n 
21 August 1972 along with CIA comments which took issue with Zumwalt's and Hal 's 
memoranda. 

At this crucial iuncture Admiral Moorer, Chairman of the Joint Chiefs of Sta f. 
sent a memo to the 40 Committee on 28 August stating that he could not support t} e 
proposed AZORIAN mission, primarily because of decreased intelligence value of H e 
target with the passage of time since · the G-722 sank in Mar~h 1968, the escalatir g 
costs which he believed would continue, and the possibility of stronst reaction from tt e 
Soviets if they suspected the nature of the activity. I 

Helms countered on 14 September with a memo to Chairman, 40 Committe , 
which argued for a continuation of AZORIAN. While agreeing that the differi11 g 
judgments around the community concerning the intelligence value of items and 
systems believed to be aboard the G-722 were understandable in such a difficu t 
program, Helms urged a decision to proceed based on the documentation prepared b · 
the ioint program organiution and the USIB ad hoc Committee assessment, which ht> ~ 
considered an accurate national evaluation of intelligence potential. He further • 
belie\·ed the technical risks were acceptable in view of the expected intelligence valu . . 
and that a political judgment as to whether to conduct the mission could be mad ;· 
satisfactorih· only at mission time. He also believed the risk of further significant co t 
increase was low. and that in am· case the costs recoverable if the program wer 
terminated would be small. 

Then, on 18 September 1972, Rush weighed in with his iudgment . Because o 
current and continuing political relationships and negotiations with the Soviet Unior . 
he believed it undesirable to execute AZORIAN as then planned. He predicted th 
Soviets would react strongly with physical force if they learned of the nature of th 
mission beforehand, and even if they discovered its nature onh· at a later date, U.S. 

· Soviet relationships and negotiations would be seriously damaged. He also believe' 
there was a high risk of technical failure, and estimated the chances of .technica 
success at 20 to 30 Dercent based on the existing program schedule and budget. Rus ; 
did not take issue with Helms' evaluation of the intelligence benefits but believed that •·. 
overall, the program should be terminated in view of high political and technical risks 
He shared Helms' concern about the effects of termination on contractor relationships 
because the n1aior contractors had publicly committed themselves to a large ocear 
mining endeavor. Helms felt that a termination now would appear capricious t< :_ 
contractors and jeopardize future cooperative efforts with the intelligence communih ""' 
when con.tractor su-pport would be needed. 

The AZORIAN Review Panel 

Rush made the next major. move by establishing a panel under Hall to review and 
refine AZORIAN cost data, to examine projected savings if the program were 
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cancelled, and, alternativclv. to look at technic:ll risk areas that he believed might le d 
to greater costs; he im·ited Helms to orovide a oanel member. The .\ZORIAN Revie v 
Pand consi~ted of reoresentatives of the DCI, Office of the Science :\dvisor to t e 
President~ pdt>nse Contract .\udit :\gency. and the OffiCe of the Assista t 
Secretary of Del_ense (Comotroller), and was convened by Helms and Rush. 

The P:lnel repOrted back to Rush on ll December 1972. By wa~· of backgroun . 
thc.> report stated that the pro ram had · been· organized around four maj r 
develoJ>rnental tasks: surface ship pipe string, and d:1ta-_processi g 
systems. and that program management a en ighlv effective with the result th t 
all key phases of the program were on schedule. The key phases includ 
developments on the boundary of the state-of-the-art, such as some of the large t 
forgings ever made, entirely new pipe metallurgy, and a lifting apparatus that coul 
not be fully tested prior to the actual mission operation. The new and dramat 
individual developments led to some legitimate concern about the future technologic I 
risks. The panel could not in the time available examine the program's techni I 
uncertainties, but stated that such a bold engineering undertaking must be considere 
a high-risk venture. The panel concluded: 

1. The savinct to the an,ernment if .\?ORlAN were terminated, \vould 
range betwee~ ~eoending upon the effectiveness 
of the cover operation and availability of a competitive market. 

2. Should the program be continued, the estimated cost growth could 
range from I I assuming that the mission was accomplished 
on the planned date. 

3. Current schedule and program office planning should allow the 
mission to be performed on the target date. · 

4. There was no way to test the full system in advance of the actual lift 
operation, and engineering unknowns at the time provided the greatest 
uncertainty in the program. 

n mem r o t 
ev1ew ane , cone u e as a r.esu t o IS overvtew of the project that th 

technical prognosis was good, project management was excellent, and schedule an 
cost aspects had been tracking reasonably well. He noted that the project was the 
entering a critical testing ohase wherein difficulties had to be · ~xpected despit 
anticipatory efforts that had been exerted to . date. He believed that further cos 
growth would probablv develop during the testing phase, but that substantial offset 
could be generated as well. 

oted that total project cost had grown b 
·~__:_--'---------L----, stlmated in October 1970 base 

on contractor Droposa , an y six percent rom the at which th 
contracts were calculated in December 197 L. Considering the highly developm~nta 
nature of the undertaking, he regarded this as a creditable performance. AZORIAN 
he said, was clearly a bold engineering undertaking which staggered the imagination 
It reflected a massive degree of concurrency in design, development, and production 
and-being without precedent in its totality-must be consider~d ll high-risk venture 
Each element of the total system, however, had highly professional scientific an 
engineering attention, and thorough testing routines were planned short of the fina 
operation. 

18 
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The Glomar Story -
The 40 Committee Decision to Proceed 

The 28 Julr 1972 ExCom decision to seek a -10 Committee re,·iew culminated 01 

11 December 1972. After the most intensi\'e. detailed. and broad-based examination t 
date of all facets of the program, the final decision. made br the President. was t 
continue the :\ZORIAN project. \\'ith .tO Committee exercising appropriate oolic 

., supervision. In .his memo on that date to -tO Committee principals . . Dr. J.:issingf."r sail 
the President was impressed by the project's creative and innovative approach to 

•· complicated task and that he . praised the cooperation among elements of th 
intelligence communitY to serve a national objective. 

-

So. almost four years ;Lfter the initial discussions between .-\gency and Doi 
representati\'eS about the feasibility of recovering the G-7221 Ia \'er · 
crucial milestone had been passed, the most important in a long series of high-leve 
program reviews which, at times. had threatened the continued existence of th 
AZORIAN program. Now. with the Presidential greP.n l!~;ht, the program oHic 
redoubled its efforts to keep all work and planning on schf'dulr to max!mize th 
chances of success in 1974. 

Construction and Delivery of HGE 

In ADril 1~il, Robert F. Bauer, chairman of the board of Global ~Iarine, Inc., ha< 
issued a press release announcing that GMI would build a 600-foot mining shio for th 
Hughes Tool Company (HTC). The follo\ving month, the G!\·11 Quarterly Financia ·· 

Report to the stockholders mentioned that a preliminarr agreement had been reache< 
with Sun Shipbuilding Company for construction of the ship. On 4 November 19i~ , 1 

the Hughes Glomar Explorer was launched with the usual champagne christenin .. 
ceremom· and speeches by Bauer and by Paul Reeve, general manager of the Oct"a 
!\·lining Division of the HTC. At the same time, a press release was made available t · 
the news media providing general information about the Hughes Glomar E.tplore 
and some of the principal contractors. 

Between 25 November and 23 December 1972, the ship's well-gate guides wer 
installed. The next few months at Sun Shipyard were somewhat hectic as the HGE wa 
readied for builden' trials, scheduled for mid-April 1973 to verify to Globa.l Marin 
the satisfactory basic operation of the ship and its operating equipment an · 
machinery. Additionally, certain tests were scheduled to obtain certification by th 
U.S. Coast Guard and the American Bureau of Shipping. Sea trials were conducte 
under normal operating and weather conditions, in open sea and deep water. anc. -

·' where applicable, in the presence of Global Marine. Sun Shipbuilding, the li.S. Coa! 
Guard. the American Bureau of Shipping, and various vendors or subcontractor! ,'~ 

Trials and tests were divided into three categories: genl'ral items including trir: 
and ballast, dual pilot houses. lifeboat drill. and vibration; standard shio tests whic~ 
involved majn propulsion, speed trials, turning radius, astern and emergency steerin, • 
stabilizing S}'Stem, calibration of propulsion and thruster motors; and uncom·entiom I 
ship tests such as checking docking legs, gimbal bearings, and the dynamic positionin 
system. 

SECRET-
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Summary of Trials and Trial Data-Builder's Trials 

The HGE (see Figure 5), left Sun Shipyard, Chester. Pa., on 12 April. down t e 
Delaware River and through Delaware Bay into the ,-\tlantic Ocean where all t ts 
were conducted in an area approximately 75 nautical miles southeast of Delaw re 
Bar. There were 203 people on board. either participating in or observing the tri· Is. 
Sun Shipyard had four key operating personnel, four who were supervising, and al a 
large number of engineers, electricians, pipe fitters, and operating crew; Glo al 
Marine had 58 representatives with an engineering group; and the Special Proj ct 
Staff had several representatives under cover. The American Bureau of Shipping a d 
the U.S. Coast Guard also had several representatives on board. 

The ship and its e(luipment and machinery we~e operated by Sun Ship person el 
only, and tests and trials were carried out under normal operating conditions, in g d 
weather and calm seas. All scheduled tests were accomplished successfully in all are s. 
The ship's handling during the tests was reported as follows: " HGE ove II 
sea worthiness, mobility, and response is excellent." A few major and . a number of 
minor discrepancies were noted which Sun Ship and Global ~Iarine were responsi · le 
for correcting before the ship was delivered. 

Builder's trials· were concluded late in the even ins of 14 April with completion of 
thruster tests. The HGE then proceeded to Delaware Bay and retraced its route up he 
Delaware River. arriving at Sun Shipbuilding, Chester, Pa., on 15 April. Upon ret" rn 
to Sun Shipyard, the HGE underwent a major effort to correct deficiencies and re 
it for delivery to Global Marine as operator for the U.S. Go\·emment, with complet n 
of East Coast trials scheduled for earlv Julv 1973. 

East CoaSt Trials, }ulv-August 1973 

Even though all marine systems were given their first sea test during build r's 
trials, it was the intent during East Coast trials to test most basic marine systems ag in 
and to record test data. Further, a great many systems had not been tested at ea 
during builder's trials and could not be adeQuately tested at the dock, such as he 'Y 

lift, docking legs, heave compensator, gimbal platform, and the pipe-handling syste , 
and test personnel were to give maximum effort to these. Dockside work at S n 
Shipbuilding was completed early in July, and the Hughes Glomar Explorer set ut 
for East Coast trials (originally scheduled for 7 July) on 24 July 1973. Curtis Crooke of 
CMI was designated overall test director, a.nd each test was assigned a princi al 
reviewer from the Global Marine review team. As discrepancies were encounte ed 
and recorded, reviewers were responsible for signing off formal acceptance or 
rejection of each test. Discrepancies which could not be corrected immediately w re 
recorded and scheduled for correction either during transit from the East to st 
Coast or during West Coast mobilization after the HGE's arrival at Long Bea ·h. 

Ship's activities were scheduled from departure from Sun Shipyard dock unti it 
arrived at Hamilton, Bermuda, the first DOrt of call, including some 4i different ·t ts 
or activities which were conducted in six main areas. 

As the HGE headed south down the Delaware River at low tide, it passed un er 
two bridges and one power line; One bridge was the Delaware Memorial Bridge at 
Wilmington. To get tbe ship under the 225-foot-hish span, the top 28 feet of he 
derrick had to be removed and stored on main deck. Once below the bridge, the l" 
200, a huge floating crane. picked up the 28-foot section and plaCP.d it back atop he 
200-foot derrick where it was secured. 

20 . 
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After shallow-water tests off Delaware Bay, the shio oroceeded to the deeo-wat r 
test location 80 miles northwest·of Bermuda. where the Automatic Station Keeoi g 
(ASK) svste11l had its first test in deep water: about ten double sections (600 feet) £ 
heavy pipe were run in the pipe-handling system; and the gimbal platform was p t 
through . Its first fully operational test. .-\t the conClUSion of test activity the sh p 
proceeded to Bermuda for crew change and final preparation and loading for t e 
East-West transit to Long Beach, Calif., around South America via the Strait f 
Magellan. 

Results of East Coast Tria(s 

It was concluded that-except for a few deficienci~s-basic ship's systems h d 
performed verY well, and t~ HGE was capable of performing its intended job . . T e 
hull was determined to be sound, with no apparent flaws or weaknesses. Mai · r 
structural assemblies such as the well gates, A·frame, gimbal platform, derrick, a d 
docking legs all apoeared to be structurally sound with satisfactory alignment and f t, 
so that no maior structural rework or change in concept of the basic ship's systems w s 
required. For the moot part, all mining equipment items operated as designe , 
although there were several serious deficiencies and many minor ones. Correcti e 
work was scheduled to begin during the transit to Long Beach and early in West Co t 
mobilization for the mission. To illustrate the comple;tity and magnitude of readri g 
the ship for West Coast testing, it was determined immediately after East Coast tri Is 
that 40 corrective tasks could be performed prior to departure from Bermuda; 1 6 
tasks could be performed during transit to Long Beach; and 245 tasks would have to e 
performed as soon as possible during West Coast mobilization. 

E03t-West Transit, 11 Auguat-30 September 1973 

After completion of East Coast trials, the Hughei Clcmar EXTJlorer remained 
anchor off Bermuda 9 through 11 Au~ust 1973 while a crew change was accomplish 
and all preparations completed for the 12,700-mlle voyage. This was planned to ta e 
just over 50 days at an average speed of advance of 10.5 knots. The long way arou d 
was necessary because the HGE's 116-fO')t beam was too wide to permit passa e 
through the Panama Canal. A transit crew of 96 persons was decided upon, of who 
47 were regular ship's crew members and the remaining 49 were Global Mari 
engineers and technicians who used the time in transit to complete a number 
fitting-out tasks. 

Arrangements were inade through the Global Marine agent In Valparaiso, Chi , 
to carry two Chilean pilots for the traruit through the Strait of Magellan. They were o 
board the HGE ln Possession Bay on the Atlantic side, provide the ship safe passage f r 
the. 320·mile journey through .the Strait to the Pacific Ocean, and ride the ship o 
Valparaiso for disembarkation. 

The replacement crew for the East-West transit was flown to Bermuda from L s 
Angeles on 10 August 1973. By midday on the llth, engine modifications had ~ n 
completed, stores and provisions loaded, and final preparations completed, so that t e 
HGE was under way from the Bermuda anchorage at 1630. Because the shio w 

government property, there was a senior U.S. Government representative on board s 
commander-as differentiated from the ship'~ captain. The commander's r~sponsib ). 
ity was to ensure that the government's best interests were served even though the sh p 
was in a "white"-i.e., commercial-configuration and the majority of the crew we e 
not witting of the AZORIAN Program. U.S. Government reoresentatives used alia s 
as they were under tight security cover for the voyage. The HGE's Captain and a f 
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others were briefed and ~ware of proper actions to take in event of a political incide t 
en route to Long Beach. 

Bermuda to Entrance, Magellan Strait, 11 August-5 September 19i3 

Weather was consistently excellent throughout this leg, although 50 to 60-kn t 
winds and 15 to 20-foot seas were experienced for a brief period while passins throug 
a storm front. 

The HCE handled and rode well.; a work routine was established, and g 
progress made on all transit tasks; morale was good, and the marine crew compete t 
and well-organized. Morale was helped by a well-staffed galley (three cookS and tw 
bakers) which pr~uced superb food. 

During · the latter part of August, news reports from Chile verified that th 
Allende government was experiencing problems, with the possibilit); of widesprea 
labor strikes .. ~!though it was considered unlikely, proiect headQuarters develop 
olans for the possibility that Chilean pilots might not be available for passage throug 
the Strait of Magellan. Additionally, contingency plans were prepared ln the eve t 
Chilean or Argentine ships showed intentions of interfering with the HCE. Altemativ 
options were prepared for Director, Special Projects, in case passage through the Stra t 
was denied or it was deemed politically inadvisable to go through. These options wer~; 
( 1) standing off the coast of South America until things settled down, (2) going arounf 
Cape Horn into the Pacific, or (3) going east around South Africa, through the India 
Ocean, then through the Pacific. As events turned out, an alternative was not require . 

Transit of Magellan Strait, 5-6 Sevtember 1973 

The HGE arrived at the entrance to the Strait on 5 September, anchored i 
Possession Bay; and the two Chilean pilots were embarked at 1100 local time. Th 
transit was made without incident, although during the last half of the passage the shi ·r 
went through a cold front with accompanying 45 to 50-knot winds. This slowe ,: 
progress somewhat, but the HCE cleared the Strait and entered the Pacific Ocean a:; 
apprmdmately 1500 6 September. · · 

Strait of Magellan to Valparaiso, Chile, 6-13 September 19i3 

Immediat~ly after entering the Pacific Ocean, the HGE ran into extremely heav 
.weather which slowed its progress again and actually forced the ship to heave to for 
short period in 60-knot winds and 25-foot seas. Throughout these conditions, however 
the ship handled beautifully, rode well, and its performance was !')ever of concern t 
the crew. The remainder of the leg into Valparaiso was uneventful, and the ship' 
crew used this time to complete for Global Marine a list of parts and supplies to 
loaded at Valparaiso when the pilots were disembarked. During the few day 
preceding the 11 September militarY coup, the ship's commander monitore 
commercial radio broadcasts as the HCE approached Valoaraiso, and he was aware o 
the increasing tension developing in Santiago and Valparaiso. Nevertheless, he and th . 
HGE's captain, Louis Kingma, did not allow any concern over these events to show i , 
their daily messages to headquarters. 

The HGE anchored in the outer harbor of Valparaiso at 2100 local time on 1 
September. Shortly after its arrival, a small Chilean naval launch came alongside, and 
a naval officer and seaman came aboard for discussions with Captain Kingma, a 
which time the ship was formally entered into the port and Kingma was apprised o 
the military coup in Chile. Becau~ a curfew was in effect, no further personnel 
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movements to the ship could be accomplished that night, but the two Chilean p· ots 
left the HCE with the Chilean naval personnel. 

On 7 September, prior to th~e events, Global Marine's enterprising perso nel 
representative had left Los Angeles for Santiago acc'lmpanied by one other Cl bal 
em.plovee. Thev brought some 28 boxes of materials and sup,;>lies for the HGE, as ell 
as a bag of personal mail. Their .Drincipal task was to arrange for the transfer of the 
supplies and, more iml>Ortantly, the entry into Chile and transfer to the HGE of se en 
technicians, all this having been programmed in early August. They arrive in 
Santiago on 8 September and with the assistance of other representatives, proce ed 
the supplies through customs and proceeded to Valparaiso. On Monday, 10 
Seot::ber Glo~al's reor:f'ntatives traveled to Santiagd again to meet six .arri lng 

_ I personnel who, along with their tools, luggage, nd 
c__.,s""uo-=-o..,.,.,..Jes::-:-, w-er-,.-e-a--..r·o-,.-r--=oc-e-,.-ss:-:-e-.-a__Jnd. cleared bv Customs. The entire party then retume to 

Valparaiso and settled in the Hotel O'Higgins to await the arrival of the HCE o 12 
September. 

At approximately 0600 on 11 September, the Americans were awakened by n ise 
outside the hotel. lt was evident the revolution had started, as there were sold· n, 
tanks, armored cars, and other military vehicles all over the city. The hotel as 
surrounded, communications cut off, and guests confined to the hotel for the next wo 
or three da}'S. As attested to in his trip report-which reads like a Hollywood scri t
Tom Williams, the GMI personnel reoresentative, encountered much intrigue d 
suspense in getting the seven technicians, supplies, and parts loaded on the HCE in the 
midst of the revolution. Nevertheless, in spite of a curfew, lack of communicati ns, 
and the general confusion, Williams did a magnificent job of getting to the ght 
people in the new government so that at approximately noon on 13 September. all 
persons and supplies were allowed aboard the f{GE, and the ship was cleared to 1 ve 
Valparaiso. The HGE weighed anchor at about 1500 and sailed for Long Beach. he 
presence of a covert U.S. intelligence ship in a Chilean port during the military up 
was a bizarre coincidence Quite unrelated to the rumors that "the CIA had 200 ag nts 
in Chile for the sole purpose of ousting Allende." There were no unfavorable incid nts 
involving the ship, crew members, or the Global Marine representative. 

Val,araiso, Chile, to Long Beach, California. 13-30 Sevtember 1973 

This leg of the voyage was completed without incident. The weather 
eltcellent with the exception of two tropical storms that the ship easily avoided; 
progressed well, and the HGE made a final report on transit task completions. On! 
scheduled jobs were not completed due to lack of time. The heavy-lift team w ich 
boarded at Valparaiso made excellent progress, following a preplanned work sched le. 
The HGE arrived Long Beach at 1700 PST, 30 September, and tied up at Pie E 
without Incident. As It was a Sunday evening, the ship's arrival did not attract un 
attention; stores were loaded and tbe relief crew came on board early Monda 
conclude the east-west transit phase of the AZOiUAN program. 

In its transit from the Atlantic to the Pacific, the HCE travelled 12,745 nm i 50 
days, 7 hours and 30 minutes, for an average speed of 10.8 knots. A total of 20, 
barrels of fuel were consumed. which . equates to 68 gallons per mile: 

Mobilization for Mission, October 1973-]anuary 1974 

After the East-West transit and arrival at Long Beach on 30 Seotember, the CE 
began a period of mobilization for the mission that . would end with further syst ms 

testing'L---------------------------------------------------+---
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I !This final '"fitting out" perioc 
was ongmally allocated aoi>roxtmately <>1 days. It was to take about twice that long 
The primary purpose of In-port rrioblliiatlon was to convert the ship from an overt tc 
a covert configuratior( I 

I 
During this same time, operations l)ersonnel activated the mission team and began a 

· · intensive mission team training program which was accomplished aboard ship as van 
·: and equip~ent were installed, .checked out, and made a\•ailable to users. 
;. 

After considerable discussion and analysis of the number of crew member 
·required for the mission, a total of 178 was decided upon; the maximum size limitec 

··by lifeboat capacity. Despite distractions such as the busy pierside maintenanc 
· activity, crew members, ship workers, and technicians turned to their specializec 

assignments with a. high degree of technical competence, motivation, and morale. Th 
mobilization period produced a cohesive team effort for the mission and presented thi 
first opportunity to assemble a mission team in accordance with key functions anc 
positions established earlier in the program. Key mission personnel were: Missior 
Director, Deputy Mission Director, Deputy for Recover}', Deputy for Handling 
Deputy for Exploitation, Deputy for Operations; Director, Technical Staff, and Ship' 
Captain. Althou1h the ship's captain normally is in command of a vessel, the Missior 
Director was the senior command authority on the Glomar Explorer, because of it 

.. unique mission and responsibilitY for the operation of the complete AZORIAI'o 
·-recovery system. At sea, he alone was responsible for implementation .of contingenc' 

# or emergency plans if required, while maintaining mission security and eover. As ar 
·. indication of the thoroughness of pre-mission planning, when the HGE sailed on tht 
recovery mission in June 1974, the shipboard mission team and organization were ver' 

' similar to that originally set down on paper in 1971 and 1972. 

Conversion of the HCE From "White" to "Black'. 

From July 1973, when the HGE left Sun Shipyard in Chester, Pa., through eas ·· 
coast trials and the transit from the east coast around South America to the west coast ·· 
the ship was in a completely "white" configuration. That is. there was no equipmen 
or activity aboard which would indicate its intelligence nature or the proiectec 
recovery operation. Although the HGE had some unique features such as the massiv 
··A" frame, the unusually lafie well area, and the towering derrick (236 feet above thE 
waterline), all eould be attributed to a prototype mining vessel which required thesE 
for the heretofore unexplored mission of deep-ocean mining. 

During mobilization, the primary effort was to install eQuipment and facilities fo 
the recovery mission and for exploitation of valuable intelligence items expeeted to bE 
acquired. Twenty-four mission vans were loaded and installed aboard ship for thesE . . 
purposes. They had been prefabricated to a standard 8' x 8' x 20' size and delivered tc t_., 
contractors for outfitting with specialized mission gear. For example, 20 such van 

1 w'-'-'e=r=e --=eq~,ui~ppe=4d'"-(j ------------~---.r-:r-:--.--.-:---.-----1f-.l.' I J~~~~~~ 
"B ... 4e_a_c-r-h..-t•o-r--rJ•oa-l...,.,..diing--a.--bo:a,....r-,-d,sh,...iip,-,-u-:n,-,dr4e.,.r-,t"'ig,~h"tt-sec-:-:-un::r•t::::-y,-. _, .:• 
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~~~ smp-to-snore commumcatlons were open and transmittted via com mere al 
radio circuits using radio teletype or manual morse. Commercial messages wt re 
addressed to Global Marine, [nc .. Los Angeles, and were normally handled by R< A 
radio station KPH in San Francisco. Weather observations were transmitted to Co st 
Guard stations for further relay to Fleet Numerical Weather Centralj 

Global Marine responded to the ship's requirements and questions as required v 
answering messages in a normal commercial manner via normal commercial radio 
circuits. These messages to the ship helped to maintain the aooearance that GloHtl 
Marine was controlling operations of the HGEj 

I I two contr · l 
.vans served as the nerve center of operations. Other vans were Installed in aptnopria e 
positions on the HGE for such purposes as: 

26 

Cleantng: fitted out for ultrasonic cleaning and the preservation of 
items recovered from the submarine. 

Decontamination: separate rooms for decontaminating exploitation 
personnel and target materials containing nuclear contaminants. 

Paper procesnng: facility for processing and restoring the great volume 
of manuals, documents, and other papers expected from the target. 

Drr;ing: ~pecial facility for proper drying of documents and other items. 

Darkroom: to process the large number of photographs taken to record 
lnteUigence material. 
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'Waste handling: to saf~uard and handle anr nuclear-contaminated 
materials. 

Dress out and change rooms: facilities for personnel working in the well 
to change and clean up after exposure to possible nuclear contamination. 

• Weather Facilities 

The weather forecasting capability established aboard the HGE I I 
- I I 

1 ~eteorologJSts were aSSlgned to proviCle on board meteorological an , 
oceanographic expertise which was imperative for the mission. The aft. chart room 
adjacent to the aft bridge and oilot house, housed the meteorology office, diSI>Ia · 
center, and main weather equipment space. Shipboard capability for reception o 
\veather data included all reQuired advanced eQUipment. 

Manntng 

As in-port mobilization continued, labor-management Droblems were developin 
between the Marine Engineers Benevolent Association (MEBA) and Global Marine. A 
a result, MEBA set up picket lines in an attempt to boycott the Hughes Gloma 
Ex'Plorer at Pier E. This unfortunate situation took a serious turn on 12 Novembe 
when MEBA escalated its picket activity from a smJII group to mass picketing b · 
about 100 persons including strong-arm types. The resulting tense situation continuel 
for the next week to ten days. During this time, the ship's crew and shipboard worker 
were harassed, delivery trucks stopped, and special security measures had to be pu 
into eff~t. The union problem, added to certain engineering prQblems, worked havo · 
with the mobilization schedule, and with the Christmas-New Year · holida 
approaching, departure for sea .trials was set back until mid-January l9i4. 

One of the prerequisites for beginning sea trials was a valid pipe-handling systeD 
(PHS) demonstration at dockside. However, on 9 January there were still severa 
engineering tasks to be accomplished before the heavy-lift pipe could be move< 
through the system. It was decided to move the ship from the dock to the Long Beacl 
outer anchorage and conduct the PHS demonstration there, and then move out on se. 
trials. The main reasons were the sagging morale of the sea trials crew and the fea 
that the repeated delays would begin to affect mission crew Derformance adversely 

2 
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I Rather than risk this, it was decided to give everyone a ''shot-in-the-arm" with tl e 
' move to the outer anchorage. I 

! 
Because- of the delays in getting ready for sen trials. time now was ver}' preciou~. I 

It was essential that all the tests be completed, the ship be readied for the mission, ar d 
depart in time to be on station at the target in early July. The mission could only ~ 
accomplished during the July to mid-September weather window. Only during this 
period could one expect moderately good weather to last long enough for tl e 

I 

i operation to be completed. For planning purposes, 14 to 21 days were expected to 1 le I 

I required for the recovery sequence. If the HGE could not be ready to leave· on 'ts l 

' ! 
mission by mid- to late June, the recovery attempt would have to be delayed a f II ' 
, ... ~. 

I 

I i 
l 
I 

' I 

' j 

' During the period the HGE was being mobilized at Pier E (and where it w ~5 
I 

I 
berthed after the mission as well), Soviet merchant ships made routine port calls 0 I 
Long Beach of two or three days' duration. In almost all cases the Soviet ships we e 

I docked at Berth 10, located some 400 rards across the channel off the HGE's starboa tl 
quarter. Even though the Soviet shios were close to the HGE and bad the opportuni y 
for close inspection, there has been no evidence that the Soviets gained pri:n 

I 

I 
knowledge of its true mission, a tribute to the security precautions and mining cover i 

' lived by the ship's crew during West Coast mobilization. I i 

' First West Coast Trials, 11 ]anuaNJ-23 january 1974 

West Coast trials began 11 January when the Glomar E:tp{orer left Pier Eat 1.2; 0 ' I 
Pacific time. The MEBA union problem was still plaguing Global Marine, and t~ o I 

I union picket boats were present, but neither tried to interfere with the ship. The si e 
for trials was approximately 160 miles west-southwest of Long Beach, where wat~r 
depth was expected to be about 12,500 feet. The primary purpose of the test was o 
verify readiness of the pipe-handling system (PHS) and heavy-lift system (HLS) ~ 
well as the readiness of operating personnel! I 

i I 1 The trials also would inclu e 
I checks of engine propulsion,

1
navigation systems, and other ship's systems while und ~r 

way to and from the test site. Uoon completion of tests, the well gates would be clos ~ 1 

and the ship would proceed on approximately 1 February to Isthmus Cove at Catali a i 
where the HMB-1 would be anchored! I 

Trfals Chronologv 

After the HGE moved to the outer harbor anchorage, the mining crew ra11 a j 
practice double of plpe-60 feet-through the system two or three times; the well VI as i 

I 
flooded and the PHS and docking legs checked for reliability. After five days at t ~e 

' anchorage, during which a myriad of problems occurred in the PHS, it was conclud ~d i 
that the system had limited r:eliability in its configuration at that time. If time had r ot 
been s0 critical, the obviow course of action would have been to return to Pier E or 
needed modifications, but all believed the penalty In time would be unaccepta · le ; 

I 

because the 1974 weather window would be missed: Even though it became clear tl at 
the PHS could not be qualified during the trials, it was considered that many prior tv i 
tests could be completed. i 

' 

28 ~ ll:f i 
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The shir> arrived on site at approximately 2400 hours on 19 January and deol pved I 
I 

long and short baseline transPOnders as well as the wave•rider buoy, the latter ad vice 
: 

which measured, recorded, and contiquously transmitted sea·state data to the shi p for 
its usej J 

I On 21 and 22 January, the unfavorable sea state and winds on site dela}•e the 
tests, including the important initial steo of flooding the well and opening the well 

;t: :Vea:her imn~:d :m;rarilv on the 22nd sufficiently, h~wev~~· so tha ~ I ~as able to make a QUick vu1t to the S IP 

y e 1coo er tor a tTSt· an rev1ew ot test operations. · 
I 

I On 23 January, the well had been flooded and well-gate ooening was in pro ~ess 
when the shio suffered damage In the aft gate-operating machinery. The cas alty ' 

occurred during heavy surges of the sea in the well. An inspection revealed dama e to i : 
the aft gate seal, distortion to aft gage drive gear teeth, and damage to the pee ~tal 
sup~:~o.rting the aft gear drtveshaft. The after well gate had to be hauled to a c ~sed ; 
position by rigging cables and using winches. Because of these problems, It wa not 
possible to continue the sea trials. Headquarters was advised that the HGE " puld ~ 

I return to Long Beach anchorage for further inspection and repairs. The trip bad was 

' 
uneventful, and time was spent in communications between the ship and G obal i 

Marine to order parts and technical help for repairs. The HGE arrived at Long B ~ach 
harbor on 24 January. i 

I 
Examination of the well-gate damage causel Ito conclude that alth ugh 

the sea state may have been within the upper limits of the stated specification for 
opening the gates, it nevertheless stressed the system too greatly and causec the : 

I failure. Arter a thorough evaluation, engineers estimated 13 to 15 days woul be ' 
needed to accomplish repairs. With this added to ~vera! other maior component t p.sks, 

: 
·I it was estimated the ship would be ready for sea again about 14 February to com lete 

West Coast trials j I The repairs had to be accom(,'llished under cliff cult i 
j conditions because there was not time to move the ship to a drvdock large enou1 h to 

handle her-even if one would have been immediately available. Thus inspection and 1 
some seal repairs .had to be done by divers. One small but persistent seal leak was 

' never corrected, and the seepage of a few gallons per hour was accepted. Thu the 
GIOTTUlr Et>plorer lived ·with a small puddle in the starboard wins well. 

' I 

I 

I 

: 

! 

I 

: 

' 
I 

' 

~ 
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lnterestinglr. the press took note of the HMB-1 de.part~re from Redwood Citr ir 
an Associated Press article datelined Redwood Citr which appeared in the Lon1 
Beach Independent Press Telegram. Basicalh·. the article enhanced program CO\'er ir 
that it discussed-the barge:s connection with the HGE and its role in the Hughes ocear 
mining venture. · 

\ After the safe arrival and mooring of both barges at Catalina, ther went into 
"sit and wait"' mode because HGE sea trials were sbort·hed due to the well-gall 
casualty on 23 January. 

Secd~1d West Coast Trtals _l~--------------'1 
15' Febrt.l(lrJI-2 March 197-4 

I ~,·as selectt-0 t< 
be the MISSIOn D1rector tor the operation. He was an excellent choice, as future e,·ent 
would verify. Not only did he. provide the leadership required for this complex anc 
dangerous mission, but his earlier role in preparing to handle the nuclear materials anc 
contaminated items gave the mission crew confidence in an area of little-understooc 
danger. 

Excellent progress was made during the in-wrt work period after the well-gat! 
casualty on 23 January, and it was possible this time to conduct tests immediateh 
upon: completion of repairs and modifications. These included flooding the well anc 
opening the well gates to check the previously damaged gate drive wstem. Also 
because the well gates were open, pipe was run through the entire system. AI 
oper~tions were performed satisfactorily to the degree that senior officials considere< 
the 'ship ready to go back to .sea to complete trials! I I~ 

GMI Vice President Curtis Crooke was on board for the new trials as the senio ·j" · 
Global Marine official. This position conformed to what the ocean mining worlc :~ 
would expect.l I> 
LI~li.:iL!;~lal:blaniie::OOiitiiCltiiiue.sDOiiiillijaJ l'"~·as necessary because completing trial: ' 

ILr_"'_as-"r_;_lnh_"_M"_rii-nP ______ r,..;nn_ n_d_i"h _iil__ji'h j to the U.S. Government I'-----+-'! 

Performance Crtterla and Agenda for West Coast Trtals 

In view oE the poor performance and problems with the pipe-handling svsterr 
during East Coast and West Coast trialsJ established specific performancE 
criteria for the PHS and the heavy-lift system . for the new trials. These included 
reliability demonstration bv lowering and raising 60 to· 70 doubles of pipe (3,600 tc 
4,200 feet), with the exact number based on a\·ailable water depth near Catalina ~: 
Island.! ·. I. but in the e"ent that bad ?;" 
weathb- or ume avauaole precluded selection of a s1te to complete the 60 to 7( ft · 
doubles requirement, the Mission Director was authorized to allow a moderate backof ~i 
from that specific range of pipe lengths. The basic criterion was a "reasonably reliablt ::
demonstration," with! ~he sole Judge of acceptability and suitability in meetini! ~ 
the test objective. 

For the next ten days on test location, even•thing and everybody were devoted t( 
solving test problems, and virtually all tests were successfulh· completed within tht 
scheduled time frame. Of the problems surfaced, perhaps the most serious werE 
malfunctions in the hea\'y-lift svstem sensors and controls. which were repaired. Mos 
importantly, the pipe-handling system operated satisfactorily with onh· a few mino 

_______ , , __ 
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delars. A total of 40 doubles of Dic>e were deplor·ed and recovered (equivalent to 2. 00 
feet). with the only problem being untorQuing of some joints. All agenda events or 
trials were ~tisfactorilv completed by the evening of 25 February . With an e~cell nt 
weather outlook proiected for Catalina for the next few days, the HCE estirna ~ 
arrival . at Isthmus Co,•e at 0700 on 26 February. 

From Isthmus Cove the Glomar E4Piorer proceeded to a point 65 nm mi es 
southwest of Catalina Island to coordinates 32-44N; ll9-14W. The technical purpose 
was to complete roll stabilization tests, but a more compelling reason for leaving 
California coastal waters was that commercial .vessels in California waters on 1 Ma h 
were subject to a special California inventory tax. Rather than face possible scruti nv 
over the tax. and possibly uncover true ownership of the ship by the U.S. Govern me t, 
it was decided to be in international waters at that time. After completing tests in he 
vicinity, the HGE sent a message to that effect and then returned to Long Bea h, 
where it arrived at Pier Eat 1645 local time on 2 March. The HGE was scheduled to 
remain in port for a 25- to JO·day period completing rigging! I 

1 together with other mobilization tasks still required. 

Integrated S11$tem$ Tests (1ST), 28 March-13 Mav 1974) 

Afterl ~he ship's return to Pier E, Long Bea h 
on 2 March, the next 25 days were devoted to final preparation of the complf te 
AZORIAN recovery system for tlie Integrated Systems tests (1ST) scheduled to be& in 
28 March. 

34 
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Concurrenth•, work on ship's S}•stems also was being accomplish~d at a feveri h 
pace with particular attention to the pipe string. thread comPOund. gimbal platfor . 
:\-frame, yokes, hydraulic pumps and controls, and docking legs, all consider 
essential to pipe-handling and heavy-lift systems. Excellent progress was made in II 
areas. Iri manr· cases round-the-clock activity wa5 required to complete tasks n 
schedule. 

The time pressure of meeting the Jui~·-August weather window forced a drast c 
~hange in theIST. An intermediate water depth (about 2,600 feet) site was chosen o f 
Catalina Island where the water was deep enoug 

and to exercise the pipe· hand ling'---sy-s-,-te-m-..,.,t 'o-r-ou-g'h'h,-··.-;T"'h_e___,H;-;-o:;G:::E"I'e¥-t~ 
'"=-c----=------,----,,...-,-J 
Pjer E on schedule at 0045 on 28 March and, after mooring at the initial test site eig t 
miles east on the lee side of Catalina Island on 29 March, immediately began its te t 
schedule. · 

A torquer casualt)' was followed bv. a series of bridle, hea\'Y·lift, and pip • 
handling problems which required in-POrt repairs 

an e tmes an a ua e trammg w 
La_c_c-,.o_m_p.,...--is,--,--y-y----:-Jt -e----...----n:-tr-or--,.C"e~nter crew; personnel performance was outstandi g 
and represented a shot-in-the-arm for crew morale. [n view of the many setbacks anki 
delays in the program thus far, it was indeed heartening to know tha 

system was operational and had demonstrated satisfactory '""r--,el,--ia...,.ib-.il,.,-it_y_. =T:-te- · t ' 
L-----,,-:--___.J 

problems and delays encountered previously, however, now required major revisio s · · 
of the remaining test schedule and scenario. If the recovery mission were to 
accomplished in the summer. of 19i4, a major decision was required now as to t e ... 
need for further testing versus declaring the system to be ready for recove • 
operations. 

I I in conjunction with senior CIA officials. deCided th.at completion f 
system testing at the 2,400-foot depth location would satish· the requirement for a 
satisfactory demonstration of system reliability and that planning would continue for a 
June departure on the recover)' mission. This decision waived the need for a deep te t 
to 12,000 feet. A major factor in this decision was confidence in 

L---,-----'~rew performance. Additionally, what had been an e._ar'l:-ie_r_r-ec_o_g_n...,-it7io-n-+;f..-' 
two factors was coming into renewed and clearer focus. The first was that this uniq 
recovery system was unparalleled in size and complexit)' and the first ever to opera ·· 
at these depths and loads. The second was that the system design was based UPOn .., .. 
one-time operation, not a series of repetitive test and development operatioqs such s ·• · 
with a 'new airplane. Further tests would create additional confidence but would al ·· · 
place some wear and tear on the system. AZORIAN was the world's largest salva ~ 
operation, and its success, after a reasonable preliminary test demonstration, woul 
depend to a large extent upon people and their ability to devise ''work-arounds'· f r 
the mam' problems which would never go away completely no matter how many tes 
were conducted. • Risks were inherent and some would remain, no matter wha . 

urtber, no test (short o£ the mission it~!{) could ev r 
Ld~u-p"'li'"""~-,e---.th.-e_t_a_rs-et-w.,...it.-h ...,.lt-5 -u-n.-lm_o_wn_s--.of" i_tr_u-=ct__,-ural lntqrlty, mbllit)', and b'"kout ·characterbti . 

" . 
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. \s ol:mned. elem~nts of the underwater teams directed by the Deoutv f r 
Handling and Deputy for Exploitation were put aboard the HCE iust bt!fo e 
completion of the Integrated Svstems tests to familiarize them with their work are· . 
equipment, and procedures in the at-sea atmosphere. 

On 12 May 1974, the ship advised project headquarters that all scheduled tess 
were completed. The gates were closed, the well oumped down. and the H 
returned to Long Beach. It moored alongside Pier E in the early morning hours of 3 
Mar where it was scheduled to remain for a 28- to 30-duy refitting period n 
preparation for departure on the reco\·ery mission in mid-June. 

Flnal Approoal In Washington 

In Washington, meanwhile. USIB's ad hoc committee in April and May 1974 h d 
made one more evaluation of the expected intelligence benefits of AZORIAN at t e 
request of Dr. Kissinger to support the 40 committee's discussions regarding approv I 
for the mission to begin in June. This study, approved by USIB in e.>::ecutive session n 
i May, was forwarded to Kissinger with a covering memorandum which state 

The United States Intelligence Board has reviewed and updated its 
intelligence assessment of Project AZORIAN. On the basis of this review, the 
Board concludes that there have been no significant developments since the 
last Board assessment which would detract from the unique intelligence 
value of this ·target. 

Successful .;ecovery rnd exnloitatjon I I 
exoected to be on board_ ] 

1 .. Acquisition of the nuclear warheads a~d the SS-N-5 
c___m__,is,....s""il.-e_s_y_s,....te_m_.--'together with related documents, would provide a much-

improved baseline for estimates of the current and future Soviet strategic 
threat. The Board also expects that recovered documents would provide 
important insights into Soviet command and control and certain aspects of 
their strategic attack doctrine. 

In its evaluation the Board assumed a successful mission. On this basis 
the Board continues to believe that recovery of the AZORIAN submarine 
would provide information which can be obtained from no other source, on 
subiects of great importance to the national defense. 

With the planned mission departure date barely a fortnight away,· the 
Committee met to consider AZORIAN on 5 June, and Dr. Kissinger prepared a 
memorandum for the President covering the essential paints of the discussio . 
President Nixon approved the mission on 7 June, with the proviso that actual recove y 
must not be undertaken before his return from an impending 27 June-3 July visit o 
the Soviet Union . 

• A.ZORIAN Mtsston Recooerv, 20 ]une-16 August 1974 

On 20 June 1974 the Glomar E:rplorer moved from its anchorage off Long Beac 
to a pre-arranged paint outside the three-mile limit for the ceremony markif 
Summa's acceptance of the shio. and the next day representatives of Sumrr:l I I Global Marine~ · ~rrived bv helicopter for the ceremonJ. 
They were given a tour of the HGE and demonstrations in the control center using t e 

I pther features of the ship, The acceptance ceremony w s 
duly recorded and photographed for cover purpOses, after which the representativ s 
returned to Long Beach by helicopter. 
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That same day, the HGE set its course for the reco\'ef\'. mission in the north we t 
Pacific. As the message that da)' from the HGE to project headquarters indicate< . 
morale was high and preparations for departure had proceeded smooth!}'. 

On 27 and 28 June, several ships passed the HGE on an easterly course but got np 
closer !than 2~·miles. On 29 June, the HGE had covered a distance of 1,888 milEs 
without incident and still had 1,120 miles to go; a container shio, Oriental Charg , 
passed the HGE that day on the port side at a distance of about two miles. On 30 Jun . 
various drills were held aboard ship. The Deouh• for Exploitation conducted a drill fc r 
the control and flow of personnel in and out of the well in event of nude~ r 
contamination: the Deputy for Recovery conducted target acquisition dry-runs usin 
I I and there was an emergency drill fc r 
destruction of classified documents and equipment. 

Transit to the recovery site in the Pacific Ocean proceeded without Incident, an~ 
on 4 July, lndeoendence Day, the HGE arrived at the recovery site at 1301 local timE . 
(President Nixon had left Moscow the preceding day.) Transponder deployment wert 
relative I).· smoothh•, but several unsatisfactory units had to be rejected before the ship 
eventually got its six-transoonder grid deployed. These were necessary for Drecis~ 
location of the shiD and automatic station-keeping at the recovery site. 

On 5 July, a final and complete I I was carried out. Tw 
wave-rider buoys were also deployed, and the automatic station-keeping system wa 
calibrated. On 8 Juh·. the well gates were opened I l "'~ · 
started immediately; 1 I 

On 10 July, heavy fog, which had been present, continued in the area. Afte 
conducting! -thorough workout of the pipe-hand lin 
system (30 doubles or .MOO' teet ot p1pe, up and down1 I 
only 8 hours. I as delayed, however, because of concern for the weathe 
T~hoon "Gilda was exoected to affect the recovery site, and it was decided to sit ou · 
the expected high waves! I 

On 11 July, with waves about 7 feet, there ~ificant vertical surge of wate 
in the well with peaks of about 8 feet, makin~ !operations, including earner 
rigging, very difficul I 

The skv was leaden, vet the crew had spirits that were as bright as 
polished silver. Under wav at last/ Ftnallv. we were really gOing to do tt . The 
course was set West-Northwest-a direct line to the target. If we could only be 
there tomorrow-but an etght-knot rate of advance meant a 13-day voyage. 
We would not arrive unUl the Fourth of }v.lv. Surelv that would void any evil 
spirits lurking in a 13-clay vovage. 

But thoughts of jinxes were tn few peOJ)le's minds. We could do anything. : 
Let Headquarters give us a last-minute change of targets-with this crew and 
this beautiful ship, no task was too diffiCult. Mission impossible? Nonsense! 
"Imrwsstble" was not in our oocabularv. Moments like this must contain the 
true meaning of team spirit , that extra ingredient that hardware will never 
possess. To erperience it once Is enough for a career . . ,,-------------1 

3 
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The HGE encountered its worst effect from "Gilda" on 12 July when a series 
long swells (l5 to l6 seconds) came through the area about noon with a cornbin 
significant hei ht of 9 to 10 feet. 

That same day, a British merchant ship, Bel Hudson, which earlier had request 
medical assistance by radio for a stricken crew member, arrived on the seen . 
Headquarters contingency planning for AZORIAN had anticipated such an event, a 
a pre-mission decision had been made-based on humanitarian and cover reasons 
that the HGE would respond to medical. emergencies if oJssible. Nevertheles 

-.__-~___, 

had to ponder the situation carefully to consider whether this might be some sort 
ploy based on an awareness of the mission, and make certain there would not be a 
unwitting disclosure of the HGE's activities. The HGE's surgeon, accompanied by a 
medical technician and security officer, and a British boatswain, made the precario s 
trio to the Bel Hudson to examine the patient. After diagnosing the patient an 
determining he had not had a heart attack (as the Bel Hudson had earlier describe 
the ailment) the doctor brought the patient back to the HCE for X·rays and treatmen . 
He relieved the oatient's severe internal discomfort and returned him to the B l 
Hudson in one of her lifeboats. Throughout the incident, careful security orecautio s 
were taken and mission activities not exPOSed. The captain of the Bel Hudson w s 
very grateful to the HGE and to the doctor in par1icular, for his assistance and skillf I 
diagnosis and treatment which quickly improved the seaman's condition. The lncide t 
ultimately worked to the advantage of the HGE as far as cover was concerned. As th 
Bel Hudson and the HGE were arranging the rendezvous J.)OSition, the British shi 
asked, via the o~n radio circuit, what activity the HCE was engaged in. The HG 
resDOnded that it was engaged in deep-ocean mining testing using a prototype mlnin 
machine. It was hoped the Soviets were monitoring this exchange. 

By 14 July, the weather had subsided enough for-fo consider undockin . 
although higher seas were predicted for the 15th~ evening of 14 Jul 
unfortunately, cracks were discovered in ooth the forward oort and after star boar . 
docking leg guide structures and were considered a serious problem and difficult t 
repair. With the uncertain weather, there was concern whether the cracks could b 
reDaired properly before further damage might result which could cause abort~ng th 
mission. The ship's heading was adjusted and canvas screens rigged to provide as mucn 
protection as oossible for the critical welding reoair iob, which took the next 72 hour 
to complete. But the weather took a tum for the .worse; tropical storm ."Harriet" wa 
causing high seas, and the Mission Team wa~s.!.r~el:=u~ct~a:::n.:..t ~to~r~i~sk!!..-~======+1 

P For ;fetv re~ns, a decision was made 
. close the well gates, and be prepared to leave the recovery site i 

wave con itions ame too extreme. The well gates were closed on 16 July ami 
6-foot waves; no big problems were encountered, but closing the huge well gates w 

never a dull exercise on the HGE. 

The weather hold continued on 17 July when the HGE was advised that a Sovie 
naval ship, the Missile Range Instrumentation Ship Chaihma, was under way on 
course towards the recovery site and exoected in the immediate vicinity of the HCE a 
0400 hours on 18 July. Chazohma, 459 feet long, carried a helicopter and was based i 
Petropavlovsk. As a precaution. the Mission Director ordered that piles of canvas 
covered crates be placed on the HGE's helicopter deck to preclude the possibility tha 
the Soviet helicooter mliht land on the HGE for any reason. Cha~hma had saile 
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from Petropavlovsk a~ut . l5 June to SUPPOrt a SOYUZ/SALYUT space event, and 
during lQ-13 Juh• began her return to Petrooavlovsk from near Johnston Islan . 

~~ri~~ the eatly morn.ing h~urs, the bridge was rewrting fog conditions as patch;· and 
\'l~tblht~· as less than five mlles. Between 0600 and 0800, Chazhma closed its position 
With the HGE to approximateh· two miles. I 

At 1430, C~hma closed to within one mile of the HCE. At 1540 Sovi~ t 
personnel on the boat deck began taking pictures with a binocular camera, and the~ 
the helicopter was launched and made many approaches to the HGE fo 
approximately the next hour taking photographs from all angles. The Mission Directo 
with crates already stacked on the helicopter deck, sent a number of crew members t . 
the bow of the HGE to preclude any attempt by the Soviet helicopter to hover an< 
lower personnel onto the bow. At 1619, to the relief o£ the HGE, the helicopter landec 
back aboard Chazhma. .'\!though I ~nd his team found it difficult to asses 
Soviet intentions with the many close passes and detailed scrutiny given the HGE b~ 
the helicopter, the consensus was that it ranged from being a thorough photographic 
assignment to a downright aggressive and provocative act. 

These actions by Cha:hma caused a measure of concern that the Soviets had 
become knowledgeable from other sources of the true mission of the HGE. The HGE 
was vulnerable sitting alone in the vast Pacific Ocean, miles from any friendly 
supporting forces and very much aware of other unidentified contacts in the vicinity 

Q communications unit had picked up the preceding few days. Accordingly, 
dvised the officer in charg~ ~o be prepared to 

o r emergency destruction of sensitive material which could compromise the 
mission if the Soviets attempted to board the ship. The team designated to defend the 
control room long enough to destroy the materi~ ras 
alerted, but guns were not issued. 

At 1630, Cha;;hma started blinking a light signal to the HGE which was difficult 
to read because of the lighting conditions. The Soviet shit> then passed 500 yards astern • 
the HGE and signaled it would communicate using the local code. The HGE. 
resoonded with its ~wn sU!:naJ £)1lg dgnifving "I "'"' soins to comrnunic:atc: with yQln 

station by means of international code signals." The HGE's communication unit then 
received an indication that -another Soviet helicopter launch was impending. A few 
minutes later, Cha:hma DUt up a flag hoist signifying '.'Understand your signal," then 
crossed the bow of the HGE at a distance of 1,000 yards. During all the surveillance 
the HGE was stationary in the water. At 1711 hours, Chazhma transmitted by radio in 
Russian requesting acknowledgement if its transmission was heard; the HGE did not 
answer. At approximately 1730, Clwz.hma's helicopter took off and again made many 
low passes over the Clomar Explorer taking Dictures of the ship. About one-half hour · 
later .. the helicopter completed its work and landed back aboard ChQ.:r.hma. •' · 

After several hours of HGE attempts to respond to communications from the 
Soviet ship, Chaz.hma transmitted at 1847 "WCHG (HGE) this is UMGT" and 
indicated it now was ready for the HGE's messag~. The HGE answered "We have no. · 
message. Understand you have a message for us." The Soviet ship replied "Stand by 
fi"e minutes" and then shortly afterwards transmitted "We are on our way home and 
heard your fog horn. What are you doing here?" This statement appeared 
questionable because Cha:hfl'lll was not in bearing range during the fog. In any case, 
the HGE answered "We are conducting oce:ln mining tests-deep-ocean mining 
tests." Clwz.hma asked "What kind of vessel are you?" to which the HCE replied "A 
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deep-ocean mining vessel.·· The Soviets then wanted to know what kind of eQuiomer t 
was aboard the HCE, to which the answer was ···we have experimental deep-ocea 
mining equipment onboard." The Soviets asked "How much time will you he here? ' 
and the HCE answered "We exoect to finish testing in two to three weeks." Th 
Soviet ship signed off with "I wish you all the best." C!>!l:.hma left the recovery area a 
about 2.100 hours on 18 July and sailed off to Petropavlovsk. 

The weather cleared sufficiently on 19 July fo~ ko order the well floode< 
and the gates opened, after whic.r-hL-1 ______________ ---+1 
svstem checks ~an. On ZO July 
r-----------------~~landLa~lls~yst=e~m~s -w-e-re-b~Jr_o_u_gh~lt~u-p~to_o_pe __ rn_t~Jn_g_c_o_n~d.Jt~io-n~. 

rwas of oarticular concern due to a substantial rfive-foot 
heave ot the HuE. I 

On the morning of 22 July a 155-foot Soviet seagoing salvage tug, the SB-10, 
arrived and maintained a distance from the HGE of about 3 to 4 miles. Work 
continued howeverJ 

Meanwhile, the Soviet SB·lO conducted closer surveillance; passing within 200 
feet and conducting runs· up and down both sides of the Glomar Erplorer. HCE 
personnel observed (over time) 43 crew members (including one woman) on the deck 
of the SB-10. The\' were dressed in fatigue-type outfits, swim trunks, shorts, and other 
such apDarel. About a half-dozen Soviet sailors with cameras took photograohs of the 
Glomar Explorer. By 2300 hours, the SB-10 had moved off to a distance of several 
miles . 

.Ih: :C£ ,.:tti:·-1 .L:::ed.ru: ::· n: IJ.d Iluly and, despite more problems, the 

I t WO mu~ rme= ::n nne a;: e ::.to ~:~~~n~~i~,i~e;:~:·s~~:~:!~h~~ 
the HGE, freQuently at short distance. 

The HCE k e t>t heaclquarte n Informed of engineering problems it was 
encountering. For example, II rePOrted on 25 July,j I 

I that malfunctions ohliereeovery system continued to make the situation 
dJthcult but not discouraging. He indicated that freQuent shutdowns were 
exoerienced, mostly associated with the heavy-lift sensors and controls. 

On 26 July, the Command-Control Van reparted sonar contact with the ocean 
bottom. By this time, the series of equioment breakdowns which had occurred was 
beginning to wear on the nerves of the recovery team. A bright side to all these 
problems, however, was the confidence the crew began to have in the pipe, which 
seemed able to bounce back from nearly all kinds of abuses and remain unscarred. On 
this date, the Mission Director reported that 230 do~bles, or 13 800 feet of oipe. bad 
been deoloyed. Also. information had been regaineq_ I 

I I 
[ ~eanwhile, the SB-10 

con!muea surveillance. 
On 28 Julv. l.----- - - - - --- --- ------.,1 failed, 

lcai.tsing a disolay of noise, fire (sDarks and smoke crimarilv) 
La_n---.-ds_p_as--,t-=-ic- s'h-a'k:i-=-n-g-o......-:ft'h•e_J·derrick. These effects were startling, to say the least, but no 
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insurmountable damage was suffered.llreported that many among the ere ' 
were very nervous about the safety · o~avv-lift system and. as a precautior . 
unneeded personnel were kept away from the area around the .-\-frame. 

While this situation was being corrected, high resolution sonars were used tp 
pinPOint the target submarine. The SB-10 was back within · radar range at 
approximately 5 miles, but heav}• fog prevailed, limiting visibilit}' to less than on~ 
mile. · 

' r-----------------------------------------------~ 
Ever11one on board was caught up in the anticipation of seeing the target 

object /or the ftrst time. The main source of action was the control center. ,4/l 
eyes were watching the display from the scanning sonars (our long-range 
detectors) for anv stgn of a return. The vel/ow dots marched across the cathode 
ra11 tube in unending regul4ritl/. Then, on one pass, an irregular hemispherical 
hump displ4ced the flat ltne on the screen. One, two, three, . . . and more times 
tt was the same. It was the submarine hulk /or sure. Word spread raJ)Id(y 
throughout the ship, We were on target. 

'Within hour;s we were clo;se enough to the target for the TV cameras to 
ptck up a clear J)icture of the remains of the submarine. All hands wanted to 
see the p1cture, and the Mission Director allowed the crew, in small groups, to 
file through the control center tc see for themselves. The most common 
comment wasj J 

I J 
The Mission Director and his deputies recognized that during actual 

recover11 operatioru the ship's crew could not be allowed in the control center. 
The concentration and tension WOtlld be too great to risk any distractions. The 
crew had contributed greatlu to the project's success and denying them a 
chance to observe the recoverv QPeratiOn wetghed heaoilv on the Misston 

:
irer.:r's min~R; di~:ted that ·;P.I~~: TV m:nitors to dtsJ)lall the video I . I be placed around the ship 

or t crews elt. ese were nten II watc ea by sailors, cook$, divers, 
drill crew-all hands-during the crucial moments of the recovery. 

I I 
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There was one last hiccup from the pipe-handlini system that night. As a 15-tpn 
pipe double was being placed in the cart, it slipped over the center joint stop used to 
restrain the pipe and became loose in the cart. The galley and port-deck sleeping ar as 
near the tratlsfer boom were evacuated until the pipe was back under control. Once 
again, fortunately , no personnel InJury or damage to the system resulted from t e 
nccident. Meanwhile. the SB-10 maintained its usual sur,·eillance activity of closing n 
toward the HGE and then drifting off a couple of miles. Generalh·. the visibili y 
remained poor, less than two miles, and the HGE sounded its fog signal during the e 
poor conditions. Pipe No. 268 was put into the upper yoke, but at this stage the pi e 
was moving very slowlyl l 

~L.,.---~1 The Deputy for Recovery rePOrted the following information p I 
Headquarters: 

The heavy lift svstem is operating marginally, two additional heave 
compensator position transmitters failed; I I 

I !the target was e3$ilY located . .. h!ih resolution sonar and vtdeo 
are excellent; the salt water {seawater) hvdraulic flow to test the hvdraulic 
system was checked outJ I 

/L,..,=c:-:-:-r---::-f'------,._=-c---=-==-=-===~1 preparanons are 
conttnumg l~....y_.,.-_ ____ J-:Io:.:n:.::e...:h:.::•e:::av-'-'e=--=:co:o:m-==-pe=n=sa:::t"'o.:..r ..::P:::cos:.:it""io:o:n.:....::tr.::an:::s:.::m::.:i:.:.:tt:.::er:., 
was repaired; I I 

I I 
The SB-10 t\!g remained within close range during the night, and was illuminated wiH 
a searchlight from the HGE whenever it maneuvered uncomfortably close. This tactic 
was always successful in making the SB-10 move off. It continued its close· in 
surveillance of the HGE in the morning. circled the ship once, and was observed 
taking height and distance measurements of the HGE substructure usiniJ a sextant and 
an alidade. 

On 31Juh·, HeadQuarters· was informed that som~ lproblems 
had been experienced J~.....-:c---=-=--::::-:-::::=--::::::::T.=::-::=rr---~~....:..o.:::=..::h:.::e::....::.:h:::.::ea=-v-"le 
compensator DOsltion indicators were working well. I 

. ~II systerps were normal. Optics remained goo<i until touchdown, when mud 
'---o,Jbsc::-::-::-:lu:-::r-=-ed:rvisibility for about1one-half ho4r1 
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Ltft-off 

On 1 August, I 
llifted from the bottom. I 

2200 that night, recovery was under wa I 
I jDuring all this time, the SB·lO appeared to b 
running in circles, moving in at close distances to all points of the ship. In additiot , 
unidentified radar contacts were reported within short range of the ship. 

Pipe lifting went well on 2 AUiUSt and the weather cooperatedllinstructe< 
his team to start oreparing for entrance into Midwav in ace~ with th 
AZORIAN operations and cover Plans. r 

!Two hundred and seventy-four doubles or 16,440 feet of pipe had Deei1 
Ld.,..~e-o-rlco_y_e-,Jd and were coming uo. 

In accordance with the cover plan, a message went out in the open commercial 
channel on 3 August to explain an entry into Midway. The GlomtJr Explorer duly 
reported that it believed the "nodule collector vehicle .. might have collided with a 
hard silt-covered outcrop. It was this fictional "casualty," reported In the clear, which 
would have been used as an e:tcuse for the HCE to request permission from U.S. Naval 
authorities to enter Midway for repairs to the vehicle. The scenario would follow that 
the damage to the "nodule collector" was more serious than at first diagnosed and a 
new part would be required from the U.S. mainland. I 

I ~hat same day pointin~ ·out 
that the ooeration was still plagued with serious heav~:-lift S\'Stem problems, even with 
the load on the pipe decreasing. At hish pressures, the heavy-lift b}·draulic purhps 
reQuired much attention, and a great .deal of trouble was experienced in keep~g a 
sufficient number operable. Because of these conditions, it was necessary to byj,a.ss 
some fail·safe circuitry and depend instead on operating personnel. The operators and 
hydraulic mechanics were complimented for doing what the Mission Director iudged 
an outstanding job, and he expressed pleasure that the ship had overcome some major 
hurdles while facing up to all the problems associated with recovery operations. All 
hands were very busy and concerned, knowin& the many times they came dose to 
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aborting the mission because of eQuipment problems. The mission team was nc t 
discouraged, hO\ve~·et, and had every intention of accomplishing the obiective o 
raising the submarine! s I on 3 Amzm 

' 
I 
I !The SB-10 continued close surveillance. Du.rin ' 

me preceamg mgnt, tne tanKer oangkok (Thailand registry) had passecl within fiv 
miles of the Glomar Explorer. A short series of flashing light exchangc:s passec 
between the Bangkok and the HGE, and there was also an exchange via radio. Th 
Bangkok asked questions as to HGE operations, and HGE replied briefly that she wa 
conducting experimental deep-ocean mining operations. The query from the B11ngko 
appeared to stem from curiositY and was judged socinl in nature. 

I 

rne ;,o-tv presence near .•ne recovery sue was retateu tO ;>Ovt"< ra.,tttc" eet ~uum .. nnc: 
operations and transit. 

I 
~he HCE team maintained its com))O.Sure and adhered to the AZORIAN cover 

plan by sending a commercial message via station KPH in San Francisco advising that 
the "nodule collector vehicle'' might be more damaged than originally thought. 

I 
I 1untJ 
·August, the HGE received a message from Paul Reeve, Summa Ocean Mining 
Division General Man;lger, addressed to "the Senior Summa Representative" aboard 
the ship. This overt commercial message Instructed that· as soon as the Summa 
representative was in a position to assess the damage to the "nodule Collector vehicle," 
he was to start reporting at least twice daily on progress towards effective repairs. 

Meanwhile, the·SB-10 continued to operate at close rangej 
raised closer to the well of the HGE, On the afternoon of 5 August, the HGE executed 
a plan to lower the docking legs to 90 feet, tilt them in and out and then move them 
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slowly back to their previous pasition. This drill attemoted to elicit · n~· oossible 
reaction the SB-10 might be planning to take[ 
I !Although the SB·lO started to cl,._«o-se-;i,-ts-..-diis.,-ta-nc-e-,·"""•it"th ...,.t.-hle-.t.-...v~~E·-~...--h~en--,i,.,-~t 
saw the dockrng legs were being lowered, its maneuvers generally were r10 different 

. from any previously conducted. 

On 6 August,l,_ __ -;-----,-----;----:-;-----::c::-=:--:-------,-1f--------;-:::-::-' 
the SB-10 again maneuvered comDletely around the HGE, closing to a di tance of i5 
yards. The Glomar Explorer gave a flashing light signal to warn the SE -10 to keep 
clear because it was "maneuvering with difficulty.·· 

I I the SB-10 was 
considered to nave a limited shallow-water diver capability normally use to supr;1ort 
submarine contingency situations· and minor salvage roles. The capabili ~ indicated 
that both hard-hat and Scuba divers were trained to perform hull ins · ection and 
repairs under controlled conditions at depths of le5S than 30 feet However, 
headquarters did not believe Soviet tug personnel would have the raining or 
experience to accomplish the extremely dangerous task of underwater rec )nnaissance 
o£ the HCE. The divers could easily be observed, and the risk of iniury pr death in 
open ocean near an unknown objective would be so great as to be unacceptable. The 
Mission Director and his advisors bad In any case devised a few simple ship maneuvers 
to ~unter DOssible Soviet divers without endangering [ 

L-------------+-----~ 

AT 2135, the SB-10 approached the HGE within 75 yards on the star~ oard beam. 
The HCE sent a signal to the SB·lO to keep clear. The Soviet ship backed o f. sounded 
three long blasts of her whistle and went around the stern of the HCE still a a distance 

,. 

I I 
I 11'he lijttng opet"atton had become more com ortab/e. 

l'ressure In the hiJaraulic 'Pf)wer units was dr()f),ing and had /allen to~ /most a 
routine level. Each double of pipe removed meant about 15 tons less oad on 
the SU$tem. No one W68 rela:rinll. btlt tlure was a sense arising that u e were, 
Indeed, going to make it.l 
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of about 75 rar<h. The SB-10 crew members were obSl'rved waving. The shit> 
appeared to be headed for Petropavlovsk, and b)' 2238 hours was fading from the 
HGE's radar s~reen. Its departure marked the end of a close surveillance of the HGE 
which had lasted 13 da)•s and 16 hours. 

A touch of irony was that as the SB·lO broke off its last close-in surveillance 
recovered G-722 submarin 
below the H G E. One can on·~,-,-~,-co..,..,-nJ.,.. e-:cct.-:-u:-r-,--e .,t "e- r---:ea:-:-ct"io-n- an-.---,c 'a_g_r~in-o-r;•o-v.,.ie7t_a_u:-rt -o-n,-, t,-ie_js 

when they later realized that two Soviet Navy ships were on the scene and, in effect, 
witnessed the recovery operation against their lost submarine. 

I ~August reported problems. that the recovery team 
were then encountenng. For example. the heavy-lift system had a leaking seal on the 
upper yoke, and sticking isolation valves were making the system dangerous; three 
h~·draulic pumps had blown manifolds, and diffic.ulty was being experienced keeping 
them running at the proper pressure. Other problems occurred and were corrected as 
quickly as possible so that recovery could proceed. All this was transmitted virtually as 
a matter of routine In a status report on engineering matters rather than an emotional 
litany of calamities, as might have occurred in such a stressful situation. 

No radioactive contamination had been detected as vet. 

While the water was being pumped out and before shoring began, an inspection 
team checkeq I its target for nuclear contamination. E\'idence of plutonium 
was found. Later as the inspection and exploitation continued. the contamination was 
found I I apparently primarily from one or more of the 
nuclear torpedoes whose high explosive had detonated without creating a nuclear 
explosion-the war heads were "one point safe." Fortunately, the plutonium was in a 
h •droxide form and thus there was little dan er of airborne articulate. 

The recoveey phase of the AZORIAN mission was finished on 9 August. In an 
overt commercial message to "Summa headquarters" sent via Station KPH; San 
Francisco, the HGE advised it had coml)leted "Event 36-A," a prearranged code for 
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the recovery phase. Previously, other major events had been coded se~uentially to 
keep headQuarters Informed on mission progress. In accord with the AZ(~RIAN cover 
plan, mention 'also was made that damage analysis of the "nodule colle~tor vehicle" 
was still progressing . 

Despite a certain amount of apprehension because of the past and ootential 
future presence of Soviet ships at the recovery site and a desire to move a •ay from the 
area as soon as possible, ~ecided that all residual actions, such a· recovery of 
the wave rider buoys, s~ completed . .\fter all, the buoys cost abput S25.000, 
and he also pointed out that their situation would not be improved appreciably by 
limping away from the site before completing all that had to be done. f the Soviet 
Navy were inclined to challenge the HGE. the ship could not outrun them. Thus, 

I larned out the HGE cover role as a commercial mining r search ship 
according to plan. 

The HGE sent an overt commercial message on 10 .-\ugust. ostensibl • to Summa, 
stating that every effort was being made to determine whether repair o the nodule 
collector vehicle could be made at sea. At that time, the ship was continuirg its course 
toward a prearranged site in the direction of Midway where, under the cover plan. a 

1 

decision would be made as to whether it was necessary to enter Midway l 
On 11 August, the HCE sent another overt co~merdal message indi · ating It was 

chaniing its destination to a new site and that repairs to the "nodule collector vehicle" 
would take at least 30 days.l J., 

I I 

The Sooiet tug left. We were going to be able to do the telltale pu ~f.ldown 
operation without surueilklrace. Our cover stor11 had held: the Soviets ad been 
fooled. Now we could anticipate lteing our pri:e without being cc ncerned 
about sharing '' with the owner. 

,... .. ,..,,.,,/ lnJMJ. t.hR. (irs.t tdimme of the tar11etJ I 
I I 
1 !Those O!_ us wafting anxiOU811/ on aec1e recetvea a rewara 01 a 

dt!fermt twe. Bobbing up to the surface '(luckttv in the well) was a bt imming 
full }err11·can of torpedo juice. It had travelled over three miles to thE bottom 
and back and been subjected to pressures of over 7000 pounds per squ re inch 
without spt/ling a drO,. 

!The Missiora Director and his team clewed tt e scene 
Lf .. r-om-a--.-ba-l.--con-11--•t~k..--e-po__,rtion of the ladder which led down to the we l gates. 
Radiation monitors had reported readings 5 timu background eve'! at this 
distance. We knew that we were in for a nastv time. Some of thE earlier 
excitement of the mission was retumtng to the e;r;ploitatton partv. T~ ere was 
going to bel 1 It was got1 g to be 
difficult-the JUmbled hulk was not gmng to reveal &ts secrets e~silv. 

L 

I 

I 

47 

.;. 



C05496209 .. _ 

The Glomar Story 

necessary to go to Midwav. A decision was made by headquarters that the ship would 
proceed instead to Lahaina Roads off the Island of Maui, Hawaii.an Islands, where a 
crew change could be made. A special exploitation team to . recover, process, and 
package the intelligence item so would board in 
Hawaii. 

The HGE sent a ·commercial message on 12 August for cover reasons stating that 
the- "nodule collector \;ehicle" would be ready for inspect_ion and' commencement of 
repair work u n arrival at Site 130-1, which was Lahaina Roads. Arrangements were 
mad ~ 

The HGE arrived and anchored at Lahaina Roads at 1430 local time, 16 August. 
The mission crew was relieved by the exploitation crew in the evenini, and Paul 
Reeve and the engineering inspection group also boarded the HCE at that time. In 
Hawaii, the Honolulu Advertiser newspaPer featured a front page article on the HGE 
and the Summa mining venture. · 

On the 17th of August, the Summa office at Honolulu maintained its cover image 
by sending a message via RCA, San Francisco to its home office advising that the crew 
change went smoothly. _ 

The HGE was initiall; anchored approximately· one mile south of the Lahaina 
Roads sea buoy, but that morning it shifted anchorage to a point eight miles south of 
Lahaina Roads buoy, approximately five mlles off shore. 

· I,.ooking back on_ the AZORIAN operation! Jremarked that he was 
extremely grateful for the advice and confidence he receive from William Colby, 
Director ·of Central Intelligence, immediately prior to the HGE departure on the 
AZORIAN mission in June. Colby told! ~e was .full~· aware of what it meant to 
operate in the field and that the officer-In-charge at the scene of action is usually 
much more aware of a given situtation than someone back at headquarters. Therefore, 
Colby said, he wanted to assure the Mission Director that he was to use his own good 
judgment in critical situations as long as he was adhering to the basic guidelines of the 
directives and plans which governed the opera~king back to that 
challenging, demanding, and very difficult experien~ecounted that he took 
this advice gratefully and literally. 

Thus, the long saga of AZORIAN came to a conclusion as the HGE .rested at 
anchor in the Hawaiian Islands, more than six years since the Soviet G-Il-class 
submarine 722 sank in the Northwest Pacific Ocean. The efforts to locate the site of 

nd to conceive, develop, build, and deploy the HGE system! I 
tr~ched almost as long in time, beginning .in inid-1968. And the success 
ieved depended, in the end. on the combined skills of a multitude of 

peoole in government and industrv who together forged the caJ)abilitv that made it 
possible to proceed \\ith such an incredible project. · 

As the operational phase of AZORIAN ended, the important task of exploiting the 
intelligence information began. After prelimirtarv 
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!The news media leak in the Los Ang eles Times in .. t'ebruary 19't;,, nowever, culminating in Jack Anderson's decision o exoose the 
' proiect on national TV and radio in March 1975,/ I 

proof that the u~:," had gotten the message-

~ 
and no doubt intended as a message to us-the Soviets reacted imme ~lately to the 
disclosure and assigned one of their ships to sit and monitor the sitl of their lost 
submarine, which had then become known to them. 

One of the most difficult exercises is to apply the cost-benefit rinciple to a 
specific intelligence operation. This is particularly true of Project AZO IAN. During 
its early stages of planning, Deputy Secretary of Defense David Packard .nd his fellow 
ExCom members and other senior offieials were wrestling with project cf costs of the 
program and evaluating the technical risks involved. Lifting a subma ine weighing 
approximately l,i50 tons from a depth of 16,500 feet had never been attempted or 
accomplished anywhere before. Packard contended if they were to wa t until all the 
risks were eliminated, the project would never get under way. The rest ltina decision 
to move ahead with the plan to ·recover the Soviet submarine wa courageous, 
carefully considered, and intangibly beneficial: a government or org ~nlzation too 
timid to undertaJce calculable risks in pursuit of a proper obJective wou d not be true 
to itself or to the people it ·serves. 

To attempt to evaluate Project AZORIAN in terms of cost bene ts, one must ' 

consider not only the Immediate intelligence gained ! 

broader aspects and achievements· as well. 
J but the 

For example, the state·of-the-art in deep.ocean mining and heavy-) i t technolog~· 
was advanced in a major way. AZORIAN produced an advanced deep. DCean system 
wtth important future economic, political, and strategic potential fo the United 
States. The need for such a capability is well-documented in the United I.Jatlons Law-
of-the-Sea Negotiations. As this article is published, a private c nsortium of 
companies, includine Lockheed, Global Marine, Standard Oil of lndiar a. and Royal 
Dutch Shell, are readying the Hughes Clomat E:rploret for use in deep. ~an mining 

I operations to begin late in the fall of 1978. Also, a number of aovcrnn ent agencies 
i 
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have been planning future use of the Glomar Exvlorer for other deep-ocean projects 
compatible with her unique characteristics. 

As a final note, we can find tangible proof in such projects as AZORI:\N that the 
intelligeoc/profession is d)•namic and alive-keeping pace with the rapid advances of 
science and technology, and applying the prooer mixture of tradecraft to these 
advances to make them serve our purposes and .yield the information this countr>· 
needs. -

sikRer 
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Frontitpiec-The _Hughes GLOMAR EXPLORER ot its operational bo1e, Pier E. long Beach 
Harbor. In the ba<•Qtound, the U.S. Naval Shipyard, long Beach. At the for right, the 

hongor containing Howard Hughel' "Spruce Goo .... " 
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How the secrets o/ the clariilesttne recovery 
of a Soviet submarine were preserved 

s\cRET 
NO"RN 

SECURITY: HIDDEN SHIELD FOR PROJECT AZORIAN 

The technologic:~! feats accomplished in building and operating the Hughes 
Glomar Explorer and maintaining the Hughes deeo·ocean mining cover were the "up 
front .. elements of Project AZORI.-\N• But behind the scenes equalh' important 
activities were taking place, auit>th· and professionally. 

One of staunchest, most dedicated groups participating in AZORIAN was CIA's 
Office of St>Curity. Their policies and their procedures provided the dar·to-da)• shield 
which prott>cted the orogram and the mniad of people working on it. It was the 
individual security offict>rs assigned to the program who implemt>nted tht> policies and 
procedures, or often auicklr improvised new ones on the spot in unusual situations. 
Ther provided the rivets that held the security shield together and in place. 

The immediate purpose of the securitr shield was to prevt'nt the leakage of 
information to the news media. Its ultimate purpose. of course, was the denial to the 
Sovit>ts of any shred of knowledge about tht" true objectives of the program. 

The First s£>curil\' officer on the scene sel lh£' tone and standards for securih· from 
Day One. He w01s followed by more than 20 others who were assigned for varying 
lt>ngths of time directly to tht' AZORI:\N projt>cl and its related activities. They were · · 
supported by the unheralded troops in the Offict' of Securit~··s field offices and in the 
trenches at Headquartt'rs who did the routine leawork and desk work so esrential to the 
maintenance of a successful securit\· pr~gram . The dedication and hard work of all the 
officers made it possible for the program to run as long as it did without the erosion of 
the cover ston· and without a breakdown in program securitr. 

Establishing the Security Base . 

Th~ lagrt>ement which established :\ZORI:\N as a 
priorit~· program was signec;l 19 August 1969. It gave the security management 
responsibility to the Director of Securitr, Cl:\, who would act for the Director of 
Central Intelligence. The Director of Security had alreadr asked the l'hief of his 

L--,-__,..----,~--__jlto assume dav·to-dar responsibility for the compartmentation 
which would be necessary to protect program information. The first security officer 
had been- assigned to the embr~·onicl lml had been drawing up 
the ovt'r-all st>Curitr plan as well as the specifics for tht> :\ZORIA~ pro~ram . It was the 
st>Curity plan that was code-named JENNIFER, and because this word would appear 
on the cover of all AZORIAN·related documents, among those on the fringes of tht' 
program it cnmt' to be svnom'mous with the project itself. 

• Thl' stor~· nr the- Hugh~s Clomar £,;p/orl'r is tole! in Studies in lnt~I/IJ!cnce \'olume 22 No. 3. F;tll 
197/i. Olhf'r asi)('Cis of thf' AZORI:\1\ progrum Ott' dealt with in \'olumt 2~ No. Z ancl :-io. 3. Sumrn~r and 

Fall 19i9. 
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By 1.~ July 1969 a dr:ih of the security plan 
and on the day the AZORIAN project agreemen'-;t,---"--::.a-:s--:s.-ig-n--:e-,-"'t --:e---..cti'rs""t-J"E"'N.,....:'\:": 1.-F"'E"'R,..-J 

security guide was issued. This policy paper was a 1~-page directive coverin th~ 
·backgr6und of the program, general security polic~·. personnel security, oers nnel 
restrictio~1s and requirements. physical security, contracting and funding "sec , rity, 
communications security and public information control. The second sec rlty 
directive was iss\led on 12 December 1969 and spelled out procedures for han ling 
program documents in government and industry. IndtL~trial aspects of security w re to 
grow increasinglv important as the commercial nature of the .-\ZORI:\N cover plan 
unfolded. 

The program manager had a philosophy about security that proved 
invaluable; it was especially applicable to the movement into a new wor (I of 
commercial cover and security for a major technical eHort. This ohilosophy wa that 
security would be involved in every aspect of the program. including planning, rom 
the very first. Securit}· was not to be used just to clean up a mess or tamp down laps 
after they de\·eloped. It was to be part of all program deliberations. The imprimat r of 

securit\· was to be obtained before anr action was taken. In this way many pot ntial 
problems were avoided or finessed without causing a stir. The securit\· of icers 
~esponded to the philosophy with an attitude of. "How can we help vou solve your 
problem?" In this way a healthy and mutual respect devt>loped between the engi eers 
and their enormous engineering problems and the security officers who were ch rged 
with protecting "Mission Impossible" from disclosure. · 

Design and Development 

As the program moved out of the formative stage into design and develop ent. 
there was an increasing demand for security approvals on contractor emoloye s. A 
concerted effort was made to restrict the numbers of individuals briefed on AZO IAN 
in orde.r to limit the targeting and penetration opportunities available to industrial and 
foreign espionuge. But the program couldn't be done in a vacuum; contractors h d to 
ha.ve access to the orogram. Because it was an ostensibly commercial effor all 
industrial personnel had to be Investigated by the Office of Security without sho ving 

·government Interest. To have shown a U.S. Government foot,,...,ri""n"-t --"".14!..!"-1""-"C....., 

background investigation would have blown the cover. Approximate! 
investigations were done. All personnel approved for nccess met thel..--:s:ctr7ic"'t-s--:e-c+r""'i:-t\-' _J 

criteria for AZORIAN. It was the largest effort of this type ever undertaken b the 
Office of Security. 

Within the security approval for the program, three levels of access •ere 
established based on the need·to-know princiole. The highest level gave full pro nm 
knowledge and was limited to those who needed the Information to carry out heir 
part of the prOirom anQ to those going on the mission. The more remote one's act vit•; 
or involvement, the lower hi~ access approval. 

Mechanisms were developed to obtain other special security approvals. Ce tain 
commercially employed individuals needed ut it had to be gra ted 
without widespread knowledge wit the It 
would not make sense to be grantin ool 
Company emplovees. The Office of u y w r d <Jut an arrongement with eir 
counterpart~ Ito have these clearances granted and at the same time I mit 
the knowledge of it to a handful of 1\ZORIAN-cleared people! I It wa the 
use of this kind of procedure that allowed AZORIAN to go ahead on a very rapid ime 
scale. 

40 
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Secvrity lor Project Azorion ~T 
During this stage .of the pr~ram another landmark security decision was made. 

This wa~ the so called "team spirit approach.·· Contractor personnel at the !OJ> le'"el 
were to hE' considered full members of the team. What the government knew. tht'~
woulcl know within the area rele,·ant to contractors. And on board ship there were to 
be no second-class citizens. This oolicr "'as \:ept. and the onh· information withheld 
from top-level contrt~ctors (they were told in general terms what was bein withheld) 
concerned primarily 
:\II in for rna t ion on t n"'e--r.ca-=org""e~a"'n=-1""-=-s "'v""a'"u"e:-c\\:-:c,:=-a-=-s ""e"'"x p=a""m::-:e=-, -=p:c::a:::r"'I-:::Cl"'l '-a'::lr r.-y;-co:;::n::-<1<:"-::--=::-=r:::-::--' 

weapons problem. and all questions were answered on this potentially hazardous 
situation. Later on. in the spring of 1975, after AZORIAN was blown in the news 
media bu this team spirit philosoph~' produced its rewards. 
Contractor personnel were offered money-as much as Sl500-for stories, but none of 
the ship's crew succumbed. One man who was on the program as an office employee 
fo~ {our months did talk to the press at that time. apparenth· on his own volition. The 
team spirit concept also drew out of everyone involved an effort abo,•e and beyond the 
call of duty. Several hazardous tasks were performed and nothing extra was sought. 
Future orograms of this nature could profit immensely from the application of the 
team spirit approach to securit}•. 

Securitr personnel handled almost all the briefings of people. both government 
and industrial. coming onto the project. The briefings were not just time-consuming; 
they were the first aspt>ct of AZORIAN that newcomers encountered, and it was 
Important that they be done right. Likewise, as peoJ>Ie left the program, securit}' 
officers ga,•e them their final briefing. It was the last and, perhaJ>s. most lasting 
impression people would have of the project. It, too. had to be done just right. Just one 
disgruntled individual, either as he came on the program or as he left. could blow 
AZORIAN out of the water. It is a tribute to the security officers that no such incident 
occurred. 

During the design and development phase a more commercial flavor was coming 
into the program, and it became necessary to use individuals with industrial security 
e~perit>nce. The program office vas staffed with a cadre of security 
officer Others were hired and integrated 
into Glo a 1 • arine an umma ( t e successor to ughes Tool.) The se.nior commercial 
securitr officer on the West Coast became the alter ego for the senior Headquarters· 
securitr officer. Often these security officers were used as generalists and advisors to 
give commercial guidance on methods that· should be used . The C.S. ·Government 
footprint was to be avoided while at the same time the government's seal of approval 
had to be obtained. 
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Hardware Acquisition 

\Vhile management was (>reparing ·material for the never-ending reviews of the 
program. security was being burdened by a never-ending demand for security access 
appmvaJs from contractors. Hardware acquisition was b~ginning, and that mE>-.u t even 
more personnel involvement; operating. crews for the Glomar Ezp/orer werE being 
recr!Jited, and still more background investig:llions were required. All were being 
clonto b~· the Office of Security without showing government interest. To add to the 
load. the Agency technical, planning, and contracting officers were travelin more 
frequently to visit contractors. The work . schedules had to be met; face· o-face 
meetings were required. It wouldn't do for the contractors to continually tro pinto 
Washington, D.C. The :\gency people had to visit the contractors at their home plants 
or at neutral meeting places. Stringent security measures were required to permit 
thest- a'ctivities to occur without damaging covt-r. Every detail had to be exam ned in 
order to mask the government's presence. 

Securitr provided support of all types to meetings that took place in cities all over 
the country. No task was too small or ignoble if It meant protection for AZORIAN. 
Many of these meetings were attended b}' very senior government officials as well as 
b}· senior corporate officials, some of whom were closely allied with Howard ~ughes. 
The cover would never have held if meetings between officials at this le el had 
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Security for Pro;ect Azorian ~ET I . 
' 

become public knowledge. Rooms. apartments. and meeti~ olact."s ,,·ere obtained. I 
I 
I 
I 

~curny otucers ac1eo as cnauueurs gemng me mgn anu mtgnty I 
a~ weu a~ ICil" n01-~9-high and might;· to meetings! I 

I 

I The\' served as ca\~;"rers, too. I 

pronamg a ro~t servtce so tnar meetings couJa contmue through the lunch and dinner 
i hours when necessary. Securit;· handled the glamorous with aplomb, the mundane 

with professionalism, and the trivial with .a smile. I 
:\long with the stead;• flow of people around the countrr. there was a cascade of 

do~;uments that required mo\·ement. In the 2overnment world there~ the usual 
security classification stamps. I I 

! I I 
' [I'o move all these documents secure!).· among the 
i many \.'utn•auur ana governmem oruces was an onerous task. This was made worse br 

the spate of aircraft hijackings that was taking place in the early 19iO's. Security 
officers spent man\' houd 

In order to keep the information moving. I I 
: 

~ i JThe abilitr to mo\·e aocuments almost 
I 

im.!Tlediately was one more factor which helped to keep the program on schedule. 

l Testing I 
! 
I As the hardware took shape and became pieces of operating equipment, this 
I .. equipment had to be tested, and go\·ernment emolorees would be heavily involved in 
I all aspects. of the testing phase. Ther would be in charge of at-sea operations and also 

be members of the various working crews.! I 
I II 
I !Then~ . 

was also essential equipme11t 'to be loaded aboard which could not stand public .. 
scrutiny, I I 

I JFor each problem the- securit}· officers devised a successful solution. 
' 

For those going on the Clomar E:xplorer it was thel ~hat offered 
protectionj I 

.· . 

.. 
: 
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Equip"''"'' •h .. • "'"'..l"'..l 
secure wayJ 

Security for Pro;ect Azor on 

Government visitors to the ship during the at-sea testing phase moved under the 
consta'!lt and watchful eye of security officers. I 

An extra hazard during the testing phase tried securit)•s mettle. This was the 
labor strife at the oler stemming from the Marine Engineers Beneficial Associat on's 
attempt to unionize the crews working for Global Marine. The Global Ma ine 
management people were adamantly opposed to the union, and the case went tc the 
National Labor Relations Board (NU\B). which scheduled hearinss and pond red 
whether to conduct a union shop election among Global Marine's employees. h'he 
hearing process was long, tedious, and full of delays, and all the while CIA had to .lralk 
a tightrope and · maintain a neutral posture. Global Marine was notorious for its! ,.ift . 
firing of employees who did not ·meet management's strict 'tandards, and some o the 
Glomar f.xplorer's crew were union s)·mpathizers; o~ the other hand, unionizatic(n of 
GMf at this stage, and the Imposition of hiring hall procedures, would complicate the 
background investigation process and crew selection. For a while the govern ent 
conside-red taking the union leaders into its confidence and asking their hel in 
preserving AZORIAl'lj's security. 

Two incidents particularly stretched the securil)' officers' nerves during the 
proceedings: Early on, the union forces, including some strong-arm types, appear d at 
the gate to the pier and things got quite tense; the non-union crew members,er not 
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shrinking \'iolets ei_ther. The union gang slashed a few tires and strewed nails on tlie 
roadwa~· . but the securit;· people kept their cool and no fi_ght erupted. 1\-leanwhilt>. 
during a rl'cl'ss in thl' ~LRB hearings. some union law)•ers were heard to mutter that 
tht:' DOMP was not what it purported to be-. A union member was able to reassure the 
alarmed securitr officers that the comments were just so much hot air: there was no 
problem with the POMP cover. 

Finallr. as the AZORI:\N project neared completion, the Nl.RB hearings worked 
t~ejr own way to a conclusion. and Global \Iarine remained· non-unionized. l\lore 
in\portant to the government , CIA had been able to preSt'n·e its involvement from 
o}tblic exposure without affecting the course of the labor negotiations. 

Operations 

The D-da~· for the mission approached rapidly. The Headauarters and orogram 
office members of security were working on the securih• annexes to the mission plans.· 
:\1'1 contingent"\' situations had se.curity connotations. There were casualt;· and accident 
olans to be drawn up. I I 

_/ 1How was 
the pOrt call to 1>e namuea . 1 I 

J ~ow was the ·crew change going to be conducted at either 
Midway or Hawaii? Security strategies and proc~ures for these situations were 
formulated and incorporated into the mission plans. Wi\'es of the government 
t>mplorees going on the mission were given limited briefings concerning the absence of 
their husbands. Security officers were to be- their point of contact If any of them had 
problems they couldn "t cope with. There was flurry of last-minute acth·ity which · 
a~ured that mission readiness was achieved. 

'· The mission director adopted the program manager's philosophr about the role of 
securitv in the program. On board the Glomar Explorer, the securit}• officer was oart 
and parcel of all management discussions, and no actions were planned without 
seeking this securit}' officer's advice and counsel. In this wa}· potential security 
problems were exposed and resolved before they became £laos. 

During the mission one of the mundane iobs was the routine destr~clion of 
classified paper, most of it gener:1tedl rt'his problem had 
first surfaced I I The 
solution then was to hand-tear small amounts of paper into tiny pieces and dump them 
over the sideJ [One night while the paper was being dumped 
the old axiom don t sptt mto the wma was relearned at tht> cost of anxious moments 
spent gathering up tiny pieces of paper from the main deck. A few weeks later while 
under surveillance/ ~nclassified paper trash (mostly old 
in\"oices) dumped overbOard by t.be Global Marine supph· man was promptly 
collected by the inquisitive Soviet crew. Thanks to these lessons, the security officer 
aboard the Glomar Explorer had a paper shredder which he used to turn all classified 
paper into a powder-like material which was dumped overboard at night. He was also 
in charge of the emergenc;· destruction procedures. ! 

The securitr officer worked with the ship's crew to be sure that the well area was 
secure from visual observation as well-as Soviet satellite surveillance. In his work with 
the crew, the security officer became the crew:s morale officer,j 1 
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I I Hi5 succt>Ss in gE>nt.>rnting crew support and confidence was a very 
positive factor in keeping the crE-w togt.>tht.>r during the periods of Soviet survt.>il ance 
and later on when the news media were on to the program. 

On41 of thi:o huirier uspects of tht• on-hoard security oHicE'r's job was his int'mute 
invnlwment In the orel'autions llgotinst any aggrt>SSive actions by the Russians. rv hen 
thl' Soviet rangt' ship C/ra::ma was divertt'd from its homeward-hound comse t gh·e 
the Glomar Exvforn u close-iu (•x:unination. it was th£> securit~· officer who dir cted 
thl' 5tacking of bo~es ~nd barrds ou the ship's helicopter pad prior to the appea ance 
of Cha:;rua . I J 

The sec·llr i t~· officer was also charged with investigating ;;rny attempts by ou siders 
to uent>trate the ship's security while at sea. a seemingly unlikely circum lance 
"ddrt>sst>tl St>riously b}· the mission's contingency planners. Observing that it is 
cuslomar~· for ships with doctors aboard to respond to calls for medical help from 
nearby vessels. it had occurred to the security planners that a suspicious or r erelr 
curious captain could fakt> u medical emergenc}· to get some of his men insi · e the 
Glomar Explorer. :\nd. indet>d, a requt>st lor medical aid was received whi e the 
Exr;~lorer w"s · ut the rt-coverr site from . the British freighter Bel Hudson . vhich 
signaled that one of its crew had suffered an apparent heart attack. After som soul
searching delibt-rations, the missi.on director responded to the call and the Bel H~dson 
altered cour5e to meet the Glomar Exvlorer and Ia~· to. The doctor, a medical 
technician and the securil)' officer went over to look at the victim who, it turntd o'ut, 
was in shock from a minor injurr after a fall . He was brought back for treatme 111 and 
in an hour or so was returned to the British vesst>l . The securitr officer was satisfied 
that the British cat>taln 's request was legitimate and that no penetration effo t had 
bt-t>n attempted. 

While the mission was under WU}', Helldquarters security personnel were aught 
up in the damage assessment of tht> robber~· at the Romaine Street offices of the 
Summa ('.orporation. Eventually they had to call in the FBI, which in turn enlis ed the 
Los Angeles Police ~partment in an attempt to get back a orogram-related d01 ument 
that ~pposedlr was obtained in the burglary. The document never came to li~ht , but 
th~ Romaine Street robber}· and the LAPD's attempts to retrieve the do ument 
ultimately resulted in the Los Angeles Times story which first broke the cove of the 

program! l 
I 

When the mission ende . ~ 
securil}' pt>oplt> had the task ot returning a ere'~ I 

I and exchanging them at the isla riO Of1\1al i Tor a 
'--=-rr-es'h,-c-re-~-~-. -;;T"h_e_e_x-· c'h_a_n-ge-,-~·a-s-e""t~'fected without any erosion of the cover sto y, but 
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\Vhen tbe Glomar Exvlorer finalh· returrJPd tn Lnn"' ~ .. ,. ... h\ 

i 
I 

. 
I 

i I 
I 

.I 
; 

I 

i -
i 

I I 
I 

' 

In Februan· 1975 the Los Angeles Times combined in one front-page storr four 
sure-fire attention grabbers: the unsolv~ Romaine Street robber~·. Howard Hughes, 
the CIA. and the recovery of a sunken So\'iet submarine. According to the Times , the I 

CIA had attempted to recover a Soviet submarine from the depths of the Atlantic 
Ocean with a ship that Hughes had built with government money. The Times 
managed to link these rumors with a detailed recapitulation of the eight-month-old 
robber}· of the HughE-S office on Romaine Street in Encino, in which the burglars had 
made off with cash and "sensitive 1)3pers." Despite the obvious errors in the account. 
it focused the attention of other journalists on the Clomar Explorer. For a while DCI 

. .. 
I William Colb~·. b}' personally appealing to the senior managers of the nation's news i 

m~ia, managed to hold the line against further revelations, but in March Jack I 

1\nderson went on national television with his version and the oress floodgates were I 
I 

opened. I 
I I 

The Glomar Explorer wa~ soon a fortress besieged as local. regional· and national 
news people poured into the Long Beach area. Helicopters carr}•ing network television 
crews hovered over the ship. Reporters frequented the Long Beach bars and tried all 
the arts and tricks of their trade to find knowledgeable sources and persuade them to 
talk. Waterfront hangers-on were p)it>d with drinks and prostitutes were enlisted in 
attempts to bur crew lists. Crew members 'vere pestered, badgered and proL)Ositioned. 
Tire securitr team gave repeated crew briefingS on the dangers of any kind of .. 
conversation with people from the news media; their .admonition was: .. Don't answer .. 
an}· question. no matter how trivial, about tht- Glomar E.:.cplorer or its purpose." And .. 

the t.•rew and other workers on tht- program responded by holding the line, even when ·• 
tht> press got after their familit-s at home or came at them directly with offers of 
substantial sums of money. 

Only one internal breach marred the record, and securih· quickly tracked it 
down. A storr app('.aring in the Neu· l'ork Ttmes early in April 1975. though it 
contained much that was wrong and was designed to be provocative, revealed 
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information that must have been obtained from an insider. Clues in the stor pointed 
in one direction. particularlr an incidental reference to the issuing of a P<lir o boots to 
a new crt'w membE'r. The logistics records were se•uched. the r("Ct'ipt for he boots 
fouml..and the leaker uncovt>red. He was an office worker who had bee on the 

. program only four months in 1974. resigning shortly before he would h· ve been 
dismissed. He had not bet>n on the ship, but ht> had a younger brother amon the "8" ........ :""L":" •h .. • h: - ·• •L • ~L 'p in Hawaii to relieve the recovery crew nd help 
I lender the influence of his older brother~ the crew 
mem r ha discuue .upects of the mission. but it was the o!Jer brother wh went to 
the NeUJ York Times with his own cockeyed, contentious version. Securil}· •>uld do 
nothing at the time except redouble its warnings to the crew members and 
else connected with the program to maintain the ''no comment" poli 

In 1978 the older brother struck again. He was the co·author of a book bout the 
project, a book mi:oo:ed with fact nnd fancy. Although he .had signed · secrec;· 
agrt>ement. he had not submitted his manuscript to CIA for review as hi secrecy 
agreements with the .\gene)• reQuired. So far, he has gotten away with the reach of 
his signed agreement and his word; to orosecute hlm, the government woul have to 
reveal further classified information. define the factual material in the book. and thus 
compound the security breaches left ambiguous by the author's uninformed e rors and 
inventions. 

Other incidents occurrt>d he 
Long Beach Harbor Patrol 1 , n one 
uniformed Harbor Patrol officer accompanied by a civilian drove to the 
leading up to the main deck of the ship. The civilian jumped out and bega 
pictures-a strictly forbidden activity-and then quickly drove away. 
through the Global Marine superintendent, phoned the Harbor Patrol and plained 
what had happened. The Harbor Patrol authorities, chargrined, investig tt'CI and 
found the officer responsible for the intrusion. The Film was returned und veloped 
with an apo(ogy.The guilty officer allegedly was helping a college friend do 

Security measures on the ship were increased in reaction not onh· to he press 
investigations, but to a wave of bombing threats in the general Los .'\ngt'les rea. The 
concern for securitY. was reinforced after a Catalina tour boat was targ ted and 
destroyed by a radical gro;tp at n pier in the nearby Los Angeles Harbor. Howard 
Hughes and his reported relationship with CIA made the Glomar E:rplorer natural 
target for the radicals, and security mounted a deck watch to warn of any s tspicious 
approaches to the ship from the' harbor channel. Anti-swimmer nets were a de and 
kept handy on the main deck to be ll!ed against any swimmers approaching he ship. 
The guard force at the pier gate was increased. and packages, sacks or 'bags 
the pier had to be opened, Inspected, and stamped b}' security. No explosi es were 
going to go on the ship through either deliberate attempts or the duping of i nocents. 

Vigilance 11gainst Soviet observation and espionage was maintained. Russ an ships 
were constantly docking at a .pier directly across the channel. Precious little hipping 

,...a£iil'iitl!.JieeJ:ne£1_j_Q_.ne_l::LkJtruLnlaJ~LUWlnl1..1hl!l~::LDCl_.:H.JOJ:~~"'-'llL.Lill.fi>l.Lfl=~b)y 
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to have the approval of the security officer. Yet no overt or covert in erest in the 
Clomar Explorer by the Russian ships · was ever observed. 

~ 

·' 

Phase-out 

I 
[fhere would be onh• one last trip to sea tor the 

Exvlorer and its crew, and that would be for the purpOse of a final clean-l lq I 
I I' few 
da~·s prior tn d~>narturf' the ta:( assessor ot Los Angeles County slapped tax lien on 
the ship foj e had in effect seized the vessel and was goin to put it up 
for sale at publiC auctton on 2i August. The assessor sent a watch keeper o the pier to 
prevent the ship from departing. While he was watching the ship, t he on-board 
secQrity officer was watching him. The eyeball-to-eyeball confrontation was resolved 

.. within a day by the necessary legal maneuvers. The Clomar Explorer eparted the 
pier on 20 August for her final clean-up. 

Meanwhile. although the government maintained its "no comment' sfance after 
the Jack Anderson exDOSe' in March. the newspapers continued to trum1 let ·the story. 
playing and replaying articles combining the wildest of speculations: inv nt'ions, half-
truths. conjectures and frasments of the facts. In this they inadvertent! . served the 
security Interests of the government, for it looked very much as if the So iets were as 
confused about the mission's purpose and degree of success as were ordina y ;\merican 
newspaper readers. It was security's job to keep it that way; there v as to be no 
confirmation or denial of any of the stories circl)lating in the pre iS. 

This became a delicate task as the program phase-out began. Creo\v embers and 
other workers were laid off, since only a small maintenance force was t be kept on 
the ship. The debriefings by security had to be done in a way that would nlnimize the 
chances that emplo).·ees would leave the program with a grudge against it news stories 

' could easily result from such sources. The debriefings were conducted 1 rofessionally 
and with empathy toward the work force . No leaks to the press resulted f om the crew 
roll-off procedures. 

~ 

,.\ serious effort was made to find alternate uses for the ship; the Ger era! Services 
.. ~dministratlon undertook this responsibility along with Global Marim , lnc. When 
tours of the shig were arranged for interested parties, it was security's job to. make sure 
the critical spaces were avoided. The control center was the onlv maio pprtion that 
needed orotectin~ I 

: I 
Global Marine was permitted to make a commercial movie abou the Glomar 

E:x-plorer in order to ad .... ertise Its capabilities. Richard Anderson from t~ ~Six Million 
Dollar ,O,[an television series was the narrator. Again some glamour re urned to the 

I 

i 
ship, and again security had to be alert to prevent any would-be movie st rs among the 
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crew from making unauthorized film debuts. :\lso, certain areas of the ship had to 
remain protected from the camera's sweeping e~·e . 

In :\1m•ember 1975 the government's on-board staH security officer was removed 
and replaced b~, a former employee hired on contract . By now the ship was in a 
configuration in which there was essentially no chance for erosion of security. Efforts 
to find alternate uses haa not been succl'ssful, and there was littlt- activit~' on board 
other than routine maintenance. Finally, when the U.S. l\avy took ovl.'r control of the 
Glomar Explorer and started the mothballing proc·ess a sta£f security officer returned 
to the shio during the turnover activities to conduct a physical inspection in 
conjunction , with officers from the Na\'~· and the 1\laritime Administration. 

After a couple of years in mothballs, the Glomar Explorer was reactivated for 
legitimate del:'p-ocean mining tests. While the ship was in drrdock for refurbishment 
some material was found in a remote part of the well that looked suspicioush· like 
remnilnts of Soviet canned goods, either cabbage or carrots, left over from the 
exploitation of the submarine. The Item was quickly and carefull~, sequestered b.v 
some of the ship's crew who had remembered their lectures on security and 
radioactive contamination. A. team of experts was sent to examine the find. £t turned 
out to be non-radioactive sauerkraut of li .S. origin. 

50 - .seeAtt_ 
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V;.~lediction 

It h:~s been said that a program designed to have no risk has the best secu it\'. Too 
often this iml)lit>s no action and no results . . o\ZORIAN was a high-risk progra1 p, full of 
action and results. The securit~· afforded it was the best. i 
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In Ma;ch 1968 a Sooiet submarine was lost with all 
lulnds 16,500 feet below the sur/ace of the Pacific 
Ocean. On 8 August 1~74[ I 
that submarine was brought to the surface tn the 
I p re_cdveru svstem designed and 
developed specifically for that m~ston. The story of 
Project AZORIAN was told in Volume 22 Number 
3 (Fa/11978) of Studies in Intelligence. This article, 
the last'" a series, recounts, tn language 
understandable to the general reader, the techno
logical marvels tlult were the essence of the project. 

ENGINEERING FOR AZORIAN 

S~RET 
NO~RN 

The engineering aspects of the AZORIAN prosram were a challen,e which many 
thought rivaled that of a space program. It had been said that we knew more about the 
backside of the moon than the bottom of the ocean. Now the CIA engineers and 
management were being asked to undertake in an unstudied abyss an engjneerins 
marvel: in one gigantic effort, pull an estimated 3,920,000 pounds of wrecked 
submarine out of the ocean bottom and lift it intact over three miles Into a surface 
ship. Never had such a feat been accomplished. CIA was being tasked to do it in not 
only a poorly understood environment, but also in record time. And no one was to 
lcnow about it. If the United States could get its hands on the Soviet submarine's code 
boolcs and machines, the nuclear weapons, the strategic p)ans, and .. . well, it was just 
plain too good to be true. Their potential value was inestimable. To have it all 
tomorrow would hardly be soon enough. These were the pressures CIA felt, especially 
the line managers and engineers. 

There is no way to describe the engineering for Project AZORIAN without 
bringing in f!lcts and figures. To many people, this promises to be dull, boring and 
tranquilizing. Yet to ignore them leaves a gaping hole in the AZORIAN story. For it 
was these very facts and figures, so fascinating to the engineer and so fearsome to the 
lavman, that proved the project's feasibility.They and the engineers who made them a 
reality were the true underpinnings of Project AZORIAN. 

Feasibility Studies 

Because the target was judged to be of great value to the intelligence community, 
the higher echelons of the U.S. Goverment had decided it was a "go" situation before 
the technical feasibility studies were completed. Those were the days in which it was 
assumed American technology could solve any problem. The Agency engineers 
studied three methods of lifting the target: direct lift· trade ballast/buoyancy; and 1n 

sttu generation of buoyancy.[ 
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I !The original Studies In Intelligence article describes 

these early efforts and recounts the story of the program In detail. 

Impinging on the feasibility .st.udies was the fact that the recovery system was to 
he used in a one-time effort. There'was no way in which a full-scale test could be run 
within the time, fisca11 or design constraints. To design, build, and test the recoven· 
and lift equipment for multiple usc would have increased the costs to an unacceptable 
level. AZORIAN ~ould be a single-shot, go-for-broke effort. · 

To turn a "go" situation into a "go" decision for the U.S. Government, three 
fundamental questions needed to be answered. One of the answers was provided early 
in 1970 by the drillini ship ClomJJr Challenger, operated by Global Marine Inc. for 
tlie National Science Foundation. The question was. "Can a large surface ship 
~aintain a 1>0sition accurately enough at sea in order to lower a string of pipe to an 
exact geographic pOSition on the ocean bottom?" The answer was a resounding yes. 
The Challenger rig bad drilled a hole in the deep ocean floor, withdrawn the drill bit, 
and then successfully re-entered the bole. This feat required maintaining the surface 
ship within a circle whose radius was of the order of 15 feet. 

The other two questions involved the heavy lift portion of the recovery system, in 
particular the heavy lift pipe, One question concerned the ability to make pieces of 
pipe of the reQuisite strength and Qualit\' in large numbers. The other concerned the 
effects on the ship and its drilling platform if the pipe string should break while under 
n}aximum load. This could transform a controlled, 17-million-I>Ound, relatively static 
load into an uncontrolled dynamic one. Or, as the Deputy Director, .Research and 
Engineering for the Department of Defense (a nuclear physicist) stated when first 
advised of the magnitude of the effect, "That's the energy eQuivalent of setting off a 

· nuclear explosive of 8 kilotons." Needless to say, such an analogy did not Jessen the 
concerns of management. Satisfactory answers to these Questions and others were not · 
in hand in the early days. Ther were arrived at later. But the lack of answers at this 
time did not stall the program, thanks to an important decision made by management. 

A Courageous Decision 

The project managers made a key decision in the fall of 1970: design and 
construction of the hardware would proceed on a concurrent basis. Several factors led 
to this decision. There were perishable aspects to the program including the 
cryptographic material being sought, the cover and the security. The yearly two
month weather window for the operation also was a factor. A delay of two months in 
the design and construction meant a 12-month slip in the operation. A delay of this 
magnitude would add maintenance costs to the program and magnify the chances of 
cover and security erosion. Nothing was simple; all factors were inextricably tied 
together. With the knowledge available at the time, the only prudent decision was to 
go ahead on a concurrent basis. To wait until all technical risks were resolved would 
mean not only more dollars, but ll(!rhaps no mission at all. 

In October 1970 the engineering staff faced 11 major unknowns or technical risk 
areas. Problems existed in all elements of the program and included such basic items as 
the dimension and condition of the target, the shi design, the working 

t · e·the · b' 

Four to eight months for ~ch of the 11 unknowns were estimated as necessary to 
get better definitions; they totaled 60 months in all. If the engineers had to wait for a 
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sequential resolution of each of the risk areas, at least three to four years could be 
added to the schedule. Furthermore, the entanglement of each of the items with all 
the rest meant that a solution to one affected all the others. No final solution could be 
obtained ~ntil all were resolved. The onh• way to handle the situation was to start the 
design and construction on a concurrent basis, recognizing that changes would have to 
be made and that the designs would have to be kept flexible to accommodate them. In 
fact, senlor management at the national level recognized that in some cases we might 
have to build the hardware in order to resolve the problems; design alone would not be 
able to do it. This proved to be prescience of the first order with regard to the pipe 
handling system and also the ship itself. 

The concurrent design/construction philosophy that kept flexibility in the 
program id off handsome! in an area that was not full antici ted in the fall of 
1970. 

It took a high order of vision and courage for the program managers and 
engineers to go with the concurrent design/construction Dhilosophy. They recognized 
that.it would mean changes and cost increases from the baseline of October 1970, and 
that they could incur ex post facto criticism of their decision. But they made the 
decision, they stuck to it, and it proved vital to the program. Without it, the project 
might have died in birth or incurred costs far In excess of what they turned out to be. 

Engineering Organization 

The Interwoven and. potentially chaotic engineering responsibilities for design 
and construction were managed by a four-level planning structure (see Chart). The 
highest level (0) was the over-all recovery system, the totality of the hardware. The 
next level (1) contained the four princ,ipal h te d c t tors w ic 
were the surface ship system (Global Marine) 
the pipe string system (Summa/Hughes Tooh...,..,.,.------------1 

j Thesew~~~~~~~~~mm~~~~iil~~ 
c.-:le'""v7elrc("'2").-,F""o=r examo 

ina y t e owest ve to 
contro e y proJect engtneers contaU1 the major components of Level 2.. 
Obviously, the levels could gO on ad infinitum, but it was coocluded that maior 
decisions would not go below Level 3; therefore, the lower levels were supervised by 
contractor engineers under the direction of Agenc'!-· engineers. 

of CIA's 
r--'1-h'e- eng---:i,.-n_ee_n-,-.n-g_gr_o_u_p_w-'as headed 

;=<R.L..:_.:...:..:==-..,.-----::-' 
who later took part in the mission as 

Deputy tor Recovery. a compnsed only seven additional enaineers, an 
incredibly small numl:ier to manage this complex and costly S}•stem. Needless to say, 
each of them was "a rambling wreck and a helluva engineer." 
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The Surface Ship 

The Hughu Glomar Erplorer. or as it come to be known, the HGE, was created 
from the vision in one man's mind. John Graham of Global Marine was the chief 
designer and supervisor of construction. It was the culmination of his career as a naval 
architect. For anyone who had anything to do with the design and construction of the 
HGE. John was the hub around which all engineering activity tool: place. A man who 
was often frustratin_g to work with, he was nevertheless single-minded in his efforts to 
construct a ship that would do a salvage iob heretofore believed imvossible. 

·a. Requirements 

Stated simply, the requirement on the surface ship system (the HGE) was to pick 
up 3,920,000 pounds (1750 tons or the equivalent of a World War II light destroyer) 
from the ocean floor, lift it over 3 miles to the surface, and place it within the bowels 
of the ship. 

· These general requirements were translated into detail lists of very specific design 
requirements for each of the lower system levels. To give some flavor of what these 
requirements were like, two examples are presented: 

"' 
Ship UnderW4y 
Sea State ................................................ Storm conditions with significant wave 

height of 103 feet 
Wind Velocity ...... ........ .. .................... 100 knots 
Temperature .. .... .. ................ .. ................ 40-l05°F 
Pitch ... ... .. .. .. ....... .... .. .. .... ......... ........ .. .. .. 15° 
Roll ... .... .. ...................................... : ........ 60° 

Static Hold (Fail/Safe While Lifting Target) 
Sea State ................................................ .12 foot sea, 18 foot swell 
Wind Velocity .................................... 50 knots 
Temperature ....... .. ... ............................. . 40-105° 
Pitch ........ ......... .... .......... ... .. .................. 15° . 
Roll .. ... ....... ............................ ........ .. ...... 22° 
Heave ... .............. .... .................. ............. 32 Feet 
Drill Floor 

Gimbal Pitch .. ...... .......................... 10° 
Gi~bal Roll ...................... .. .... .. ...... 17° 
Heave Compensator .. .. .......... .. ....... 14 Feet Working 
Dead Load ...... ; ............... .. ............... 17,750,000 Lbs. 
Live Load ........................... ... .......... 19,750,000 Lbs. 
Overload (Max.) ........ .. .................... 29,800,000 Lbs. 

Lists similar to these two examples were compiled for each of the sub-systems which, 
in total, comprised the surface ship system. Besides being interwoven among 
themselves, these requirements were also tied into all the other requirements of the 
other Level 1 SYstems. 
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During the sprin& of 1970 contractors were being selected to design and b ild the 
major elements of the HCE. Global Marine, because o£ its el!perience a a ship 
designer and fleet operator in offshore and deep ocean activities, was sel cted to 
design and build the HCE with a subcontract to Sun Shipbuilding and Dry ock Co. 
The initial visual assessment of the Sun Shipyard in Chester, Pa., was mad from a 
Metroliner as it rumbled close ·by enroute to Philadeljhia. The lift system was one by 
Global Marine with a subcontract to ! _Global Marine also bee me the 
total system inl.:.orator. The success of the Gl0m4r Cluzlleneer was anoth factor 
favoring the selection of Global Marine. They. had designed, built and oper ted this 
ship for the National Science Foundation. She had an outstanding record o service 
and had been a huge scientific success. 

By mid-1970, with the heavy lift systems c;oncept defined, total system de ian was 
initiated. The concurrent design/construction philosophy required continual mpati
bility assurance among all the elements and extremely accurate initial desig weight 

. estimates. Rigid weight budgets were placed on the massive machinery o the lift 
te . E ui ent was being sized relative to the estimated weights of the t gec::::J 

16,700 feet of drill pipe. Any erroneous estimate resu tlng in a 
c....,m"'a,.,..,o=ro--r-a=r~w~a=re~ov~e~rw....Jelght could stall the lift system, which would not tested 

under full load until the mission. As it was, and in spite of some increases a d some 
decreases. the system element weight estimates proved accurate .in terms of he total 
lift. The estimated weight of the target proved conservative. 

Although system design continued into late 1971 with the publicatio of the 
maior element SJ)ecificati~ns. a few long lead-time items were ordered st rting in 
November 1970. Major .long lead-time procurement began in March 19 1. This 
included materials (steel) for the ship hul~ ship center well, A-frame gimbal 
platforms, gimbal bearings, and the 5-foot-diameter by 20-foot-Ion heave 
compensation and heavy lift system cylinders. These latter items required fr m 15 to 
18 months lead time and were needed for installation in the fall of 972. 

The major elements of the system were already undergoing bid evalu tion and 
vendor selection during late 1970 and early 1971. 

is require wi ening t e center 
ee his, for geometric, struc ural and 

stability reasons, increased the beam from 106 to 116 feet (now makin passage 
through the Panama Canal Impossible). The ship'slength was also increased 589'· 7" 
at waterUne or 618'-8" overall. These dimensional changes were driven as much by 
stability reQuirements as by geometric and structural considerations. With , ut them, 
the ship's self-righting capability when it rolled In heavy seas under worst- loading 
conditions would be marginal. Worst-case loading would occur at the 'nning of 
target recovery after the target had been freed from the bottom, with the mbined 
total load estimated at 16,300,0oo lbs. hanging off the simbal platform 100 et above 

8 



C0549 6209 

Engineering lor AZORIAN 

the waterline. Anti-rolJ tanks also were incoroorated in the ship's design to further 
improve stability in heaVy seas. 

By late 1971 work on hardware for all the maJor elements of the ship system had 
started at the same time the engineering specifications were being completed. The 
ship 's keel was laid on 16 November. Final designs were frozen after confirmation and 
re-confirmation throu'gh simulation, analysis, and model testing. 

The builders .of the heavy lift system were well Into testing components and 
systems during the spring and summer of 1972. When one of the lifting yokes failed 
under a proof load, metallurgical and structural investigation of the failure dictated a 

·: change from the T -1 steel specified bv the designers to the more forgiving HY -100 · 
• steel. The tests surfaced this problem in time for two new HY-100 yokes to be built 

:< and delivered to the ship for installation without seriously disrupting tbe schedule. 

Other major equipment was arriving at the Sun Shipyard by fall 1972 for 
installation as the hull neared completion. On 4 November 1972 the ship was 
launched, Installed briefly in drydock to have its false bottom removed and the well 
gates installed, then tied dockside for resumption of equipment installation. Figures 3 
through 10 depict construction activities during this period. 

The intense activity at the Chester, Pa. shipyard and the pace of related 
construction programs were reviewed weekly by managers meeting in nearby 

. Philadelphia, where they charted current progress, determined what corrections were 
... 
:t 

Figure 3. The first stage of construction--loylng down the 
docking well gates 
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Figure• .4. Wing waDs going up from tho gates and forming the sides of #I• 

Figure 5. Interior construction looking f«ward from the stem 
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Figure 6. The bow in final stoges of construction 

Figure 7. A view of the 1tern showing the twin propellers 
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Figure 8. Ffnol hun work Including painting 

· F~e 9. Almost ready for the louncl!in; ceremony 
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· Figure 10. Sliding down the ways 
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necessary, and passed these on to all program 11\anagers. After each session, 
scheduling meetings would be held the .ne"t day at the shipyard to focus 
progress and problems of the HGE. 

By January 1973 the HGE engines were running and shore 
disconnected. The 800 tons of gimbal platf9rms and bearings, which 
concurrently pre-assembled pierside, were installed on top of the <hi•nhn,utl 

compensation C't·llnders with the Sun 800 barge crane (Figures 11 thru 14). 
800, specially constructed by Sun for this lift, was the largest capacity (800 tons) 
crane on the East Coast (Figure 15). Later, because the ship's derrick was too 
pass under the Delaware Memorial Bridge, this crane followed the HGE dovvnrllver 
set the derrick aboard 1 after the ship had cleared the bridge. 

It was a busy time and the headQuarters engineering representatives 
themselves more often at the shipyard than anywhere else. The · ma.gn11<u<•F' 
comp)eldty of the installations were greater than the initial shipyard estiim~LieS.-t-l:nOtre 
manpower and more time were being consumed. Continued meetings were 
shipyard management in an effort to keep electricians; pipe fitters, 
welders, and their foremen working on board the HGE in the face of stiff corn~~ulton 
from other ships also under construction. It reQUired the clearance and 
Sun Shipyard vice president (he was also the Production manager) to 
situation. 

During February and March 1973, installation of major recovery 
component plumbing, wiring, and lift system control eQuipment cor1ti111Ue•~. 

/ 
/ 
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figure 12. Aft heave compensator cylin!ler. This is one 
of tl)e shock absorbers which removed the up·and-down 
motion of the ship from the recovery mechanism. 

Figure 13. Inner and outer gimbals which removed the ron and pitch. motion 
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Figure 14. Gimbals being set on the A-frame 

docking legs were installed and welded. The rig floor had been installe and was 
receiving equipment for the draw works. Coast Guard representatives were following 
all activities. Tie-down castint!S were installed in the well floor. These woul later be 
changed to weldments• because the .porous castings absorbed leakaae fro~ well-gate 
ballast. The balance of shipyard effort was devoted to dock trials of b lc ship's 
systems in preparation for the builder's sea trials on 12 April. 

The period after builder's trials (which were successful in demonst 
intended basic ship's syst~ms) from mid-Aoril to 24 July 1973 marked the mpletion 
of the recovery system installation and the initiation of its dock trials. After lttensive 
hydro-testing to 4500 pounds per square inch and rework, the heave com nsation 
system held pressure. The piston rods with their yokes supporting the 8 tons of 
gimbal platforms and lift system finally made the 15-foot trip up the guides. from full 
low to full high position and back down again, The heave compensation s tern had 
.completed dockside checkout. 

Like the heave compensation system, the heavy lift system required seve al cycles 
of hydro-testing, repair, and retest before the system held pressure. The flan ed joints 
were a particular concern. Their surfaces had to be perfectly machined and igned in 
order to hold the croof test pressure of 4500 psi. After considerable rework, is system 
held pressure and was ready for final dockside test. Finally both sets o the lift 
cylinders with their rods and yokes were stroked 15 feet, but not without d mage to 
the upper yoke. An out-of·svnch condition between the two piston rods used the 
yolce to tilt and bear against one of the rods. Metallurgical and structural ment 
showed the damage was repairable and the yoke stlffener plate was repaired in place. 

With completion of the strokin;, the lift system testing had orogressed as far as 
was feasible while the HGE was still dockside. Little shipyard testing was do e on the 
pipe handling system because of the intensive shipyard activity on other sy terns. In 

• Weldment: structure formed bv weldilli individual pieces of $!eel into a desired aha -Editor. 

16 
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fact, there was nothing more at all that could be done in the yard, and th e HGE 
' deoarted the Sun Shipyard on 24 July l9i3 for further sea trials (Figt: Ire 16). I 

Construction of this remarkable ship had been completed in the equally rem lnkable 
time of .20 rntlnth. aft .... l~v;na nf th ......... 1 

: 

' 

' 

c. HCE Technolo8)' and Cost 

The HGE and its associated sub-systems created a number of significant te hnical 
: 

achievements and breakthroughs. The ship was the first one to be design d and 
analyzed using finite element · analysis (approved by the American Bur au of 
Shipping). It had the largest (199 feet by 74 feet) center well with movable gat l:s. The ' 

' 24,500 horsepower diesel electric marine power system was the largest built th tused 
4100-volt alternating current coupled to silicone-controlled rectifiers. The use f jack-
up type legs, derived from the offshore oil industry, as the dockif)g m~hanisrn solved 
the problem of mating two massive bodies in a seaway and .was an im X>rtant ' 
breakthrough. · 

The heavv lift system was the largest and most powerful (8000 tons) lift ystem 
ever built. The pipe handling system was the largest automatic one in use anc could 
store and assemble GO-foot pipe sections averaging about 15 tons each. The heave 
coml.)ensator and gimbal platform were the laraest in the ofEshore industry They 
supported 10,000 tons and Isolated them hydraulically and pneumatically fro n ship 

; 

' 
motion. This in tum l.)ermitted precise bottom ol.)erations to be carried out with highly 
accurate positioning while the surface shiP was responding to wave and wino orces. 

The cost (in millions) of the surface ship system were: I 
: 

basic ship 
heavy lift 
docking legs 

' spares 

Total 

The World's Largest Submersible 
' 

The Hu1hn Mininl &ltJe·l, known as the HMB·l, was and still is the orld's 
largest submersible. During its construction in San Diego, President Nixo p was 
photQiraphed in front of it giving a speech about U.S. Government support to the 
American shipbuilding industry. Presidential publicity for the HMB-1 was not a 
planned part of the cover program; and the Agency received only 24 hours no ice of 
the visit. Fortunately, no undue attention on AZORIAN resulted from the phot graph ' 
and speech, which were featured in many n~spal.)ers. 
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Hanging by a Thread 

There was clearly a single-point failure mechanism in the approved re overy 
scheme-the heavy lift pipe. If it failed, not only would the mission end abrupt y but 
major damage would be done to the HGE. The sudden rei~ of energy to the ~pper 
portion of the Plr>e string would create havoc on the drill floor and cause severe injury 
to the men operating it. The pipe had to be desianed with a good safety mariin, ~nd it 
had to be built perfectly. Tisht quality control and proof testing would be mand~tory. 
The Hushes Tool Company was selected as the prime contractor for this crtical 
portion of the hardware. It would be almost Inconceivable .that a Hughes-spo1~red 
mining adventure would not use its own comtxlDY, Hushes Tool Company, to p ovide 
the drill pipe. These pioneers in the oil field and mining supply business hac long 
experience manufacturing drill bita.and had a thorough knowledge of plr>e mac fining 
and metallurgy. Hughes Tool Company was the risht combination of tee: nical 
expertise and cover logic. 

30 "'" ....... 
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a. Requirements 

The princioal requirement on the heavy lift pipe was to provide enough strength 
to lift the target object I ~·hile sustaining its own ~·eight and an)' drnamic 
forces added through sea motion. Early CI.\ studies had concluded that it would not 
be possible to manufacture a pipe that could meet these strength requirements. Global 
Marine! /convinced the Agency engineers 
that the reQUISite strength could be achieved, but the proof still was in the making. 
The maximum estimated load on the pipe was li,l26,00 pounds during faiJ-safe hold 
co~ditions. 

·Other design requirements on the pipe were specially desi&ned screw threads to 
hold the pipe pieces together. The roots of these threads were highly stressed. The 
design allowed the joint to be made up to a final torque of 300,000 foot-pounds In 
abOut one and one-half rotations of the pipe. To keep the weight of the pipe stnng 
down, it was designed in six diameters varying from 151,1 inches to 12o/t inches. The 
design also speJied out a protective outer coating-to prevent corrosion from 
degrading pipe strength-and a zinc coating on the threads to lessen the chances of 
thread galling and sticking. 

b. Construction 

The closest technolesy for the pipe string was that used in making 16-lnch gun 
barrels for battleships. Since battleships were resting in their Valhalla, there was no 
current 16-inch gun barrel activity to draw upon. But the Army did produce £rom 
thei'r. Watervliet Arsenal a metallurgist who knew gun barrel technology. The Army 
bro~ght him to Washington on very short notice and, for him, no apvarent reason. He 
was totally surprised when two CIA officers picked him up at the Pentagon and took 
him''off for briefings. Perhaps he was thinking that the Agency was going to duplicate 
a circus feat and hurl agents, like cannonballs, into denied territory. After hearing a 
description of the AZORIAN program and the metallurgical problems, the Army 
metallurgist was very helpful, especially in the evaluation of the manufacturing 
process and the manufacturers to be used on the pipe. 

The Hughes Tool Comoany sought out potential contractors to pour, forge, and 
trepan (cut the center bole in) the rough pieces. Hughes itseiE would do the final 
machining, coating, and proof testing. From the candidate steel companies, they chose 
(with Agency appro\'al) I 

The steel selected to furnish the high strength was formally called AISI 4330V 
(mod.). This meant that it was a standard, well-known aile)' steel that was modified by 
the addition of vanadium. Vanadium was added to give the proper strength, ductilltl', 
and toughness properties to the steel. Its minimum yield strength was 125,000 pounds 
per s~uare inch. There was much cqncem over the ability to make forgings of the size 
required and at the same time maintain uniformity of material properties throughout 
the forging. The forging process was followed closely by Hughes, Agency engineers, 
and metallurgical consultants who were hired for their expertise. 

Nothing about this single-thread faiJI.ll'e mechanism was taken for granted. 
Several one-ei;hth scale pieces of pipe were made and subjected to scaled model tests. 

s~ 31 

1:' 

,...-----



C05496209 

S~ET Engineering For AipRIAN 

The testing machine was computer-controlled wi~h a program that mimicked he load 
condition imposed on the pipe by ocean forces. The goal of the test program was the 
completion of four life-cycles of testini without indications of fatigue crackir g in the 
speci~en. Each life-cycle was defined as 340,000 individual load cycles, w\ ich was 
equivalent to 940 hours of operation. During testing six life-cycles were sue essfully 
cOmpleted before fatigue cracking began. These results indicated a high or bability 
that the Dlpe would successfully survive the estimated operational time (test ng plus 
mission), which was 250,000 cycles or 690 hours. 

The final, full-scale proof test of the heavy lift pipe further demonstr ted the 
"take nothing for granted attitude.·· After Hughes had finished the final ma hining, 
coating, ·and color coding for size, they also subjected each piece to a proo test of 
125% of Its maximum expected load. This meant that the largest pieces would be 
loaded to 21,460,000 pounds. To do this reQuired the design and the construe ion of a 
:cecial :oof test mac:ine for the Hughes facility in Houston.! I 

I !designed and supervised the construction of the n achine. 
t wase Largest tens· e test machine ever built. On 30 January 1972 thE design 

engineer with much trepidation initiated the first full-load test of the pipe ~nd the 
machine. Neither failed. Nor did they ever fail, even once, during the tcruile t sting of 
the 584 finished and delivered l)ieces (Figures 26 and 27). This was a fine tr bute to 
the design effort and the Quality control that went into the production of ~e pipe 
strins. As the pieces were completed in Houston, they were assembled Into 60-foot 

_LI .l •I t. • n,..., ,..,., ~· 

c. Pipe String Technology and Cost 

The forgings, from which the basic oieces were cut, were the largest n embers 
ever produced to such high strength, ductility, and fracture toughness requl ements. 
Stringent metallurgical controls and inspections were required through ut the 
manufacturing process. The large pipe threads had a unique design which 
accommodated a high-load capacity simultaneously with a Quick mak /break 
connection. The proof test machine was the largest in the world. It had a m ximum 
load capacity of 24,000,000 pounds. 

The pipe string was designed, built, tested, and delivered in a 29'tt mond period 
from 29 May 1971 to 15 October 1973. Forging and machining required 2l!k months, 
testing 8 months, and deliveries took place over the last 7 months. All pieces ~ere at 
the pier well before the first sea trials took nlace in lanuary 1974. Tot I costs, 
including the proof test machine, I j 
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Figure 26. Piece. of pipe bein;, lo-red into the proof test mach! nit 
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Figure 27. The Dutchman, first piece of pipe In the string, under 1ooc1 In the ptoof 

3.4 



C0549 6209------~ 

Figure 28. Pipe at Pi« E showing pipe assembled into doubl .. 60 feel lo.>11. Threod• ore 
coated with o titanium dloxkle/sillcon oA coating to pre•ent seizure . 
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I Field Engineeriog 
I . As engineers know, all the desian and laboratory testing in the worl cannot 

anticipate each and every problem that will surface when you "go to the fi ld." llis I 

! here that Yankee inaenulty and Kentucky windaae come to the fore. AZOR AN was I 

I 
no exception to this aeneral rule. A few examples should make the point. En ~neerii'lg 
purists may want to skip the next few paragraphs; th0$e of a more practical pent will 

' 
understand ·and should find beauty in them. I 

' After the first deployment of the pipe string during integrated system test off 
Catalina Island. some of the threaded joints connecting two pieces of pipe we e frozen I 

i . 
toaetber. No amount of applied force from the shipboard detorqulng mach i"e could 
loosen the joints. The immediate problem was to devise a method to ~ rew the \ 

i pieces of pipe without damaging them. Next, the cause of the prob!em and a solution 
for it had to be found. 

' A retired Navy engineering officer solved the immediate problem. H e Quickly i 
I designed what was probably the world's largest and strongest spanner wrench (Figure 

29 shows the super wrench in action.) Made from hillh·strength steel and perated 
: with a manual hydraulic jack, Super Wreoc:h could deliver one million foot-p punds of 

force to the pipe joints. This-force plus a judicious heating of the outer surfa e of the 
: 

~~ 
: 

I 
36 
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Figure 29. Super wrench being readied to free o stuck joint 

I · 

pipe joint produced the desired effect with no serious damage to the threads (Figure 
30). 

As for the cause of the problem, it was determined that inadvertently a natural 
battery had been built into the threaded Joint. The surfaces of the thread were coated 
with zinc and then covered "With a normal oil field lubricant to prevent galling and 
sticking . . Red lead was a constituent of the lubricant, and this together with the zinc 
formed the two opposing plates of a battery. All that was needed to complete the 
battery was an electrical conductinK medium to connect the two. Even with tightly 
threaded pipe joints, enough sea water was forced into the joint to provide the 
electrical path. The resulting corrosion caused the threads to Jock. 

Immediate testina of alternate lubricants was started. One, a very sticky, gooey 
synthetic called Aqua-Lube, proved to ha\'e insufficilmt holding power. The final 
solution was a witches' blend of titanium dioxide, silicon dioxide, and zinc chromate in 
a silicone oil. After testing on the one-eighth scale model pipe, this new lubricant was 
used successfully on all the joints-but only after each full-scale joint had been 
thoroughly cleaned of the red lead and Aqua-Lube mixtures, perhaps one of the 
messiest jobs mankind has ever undertaken (Figure 31}. 

Another and quite different problem occurred during the operation in which the 

HG~ l 

I rhe squid had returned to Catalina for tbeir annual froUc in the shallow waters of 
'tstlimus Cove (Figure 32). 
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Figure 30. Examining red lead cooted threads for 

I ~ 
shut, the pumps started removing the water from the well. This lasted 
while; the pumps were constantly clogged with ecstatic SQuid, and no h .. ,att .. ll!:l.v 

be made in removing the water. Finally, the HGE was moved out of 
deeper water, the gates reopened, and lights huna over the side (it was the 
the night) to draw the squid out of the well. Light seems somehow to n!KI'nlla""''P 

encounters of the sexual kind. Out came the .squid; the gates were • ., .... ...,,,.,, 1 

pumps were free of squid except for a very few stragglers. There had 
book solution available to the engineers for this problem. It was an 
entirely to the reader. 

One last example from the mission wiU show still another form of "n•rln,AArincr 

fixes-using a man to replace a de~ice. Two large cylindrical devices 
. compensators absorbed the up-and-down motion of the sea and kept the rig 

pipe deplo.,.ment area) at a constant level. These shock absorbers were 
the rig floor, fore and aft, and had a total stroke of 14 feet. It was 
move in unison, for If they got out of syn~hroni.zation, the rig floor would 
not only causing metal-to-metal contact (and damage) but also putting a 
on the deployed pipe string. 

Devices called rotapulsers measured the amount of stroke in each of 
compensator cylinders. The measurement in each rotaoulser was made 
which was on a pulley and a distance counter. This information was rn•Mt,antl>t 

the control center for the lifting operation and was used to automatically keep 
cylinders in synchronization. Various problems had been experienced 
rotapulser, but on one occasion during tbe mission the wires failed. The cvlinl:liers 
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Figure 31. Applying Aqua-Lube to the fhreods. It didn't work and hod to be removed. 
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out of "svncb,'' and the resulting metal-to-metal contact caused an impressive displa)• 
of sparks and noises as well· as real damage: It was not ·a misSion-ending failure. but 
because the operation was in a critical phase, it had to continue while the wires were 
replaced. 

To gather the position information needed to keep the heave compensators in 
unison, a quite simp!~ method was devised. Yardsticks were affilled to the ship near 
the moving cylinders and a weldini rod was used as an indicator needle. One man 
with a headset tel~phone was stationed at each of the cylinders to read out the position 
of the rod on the yardstick as the cylinders moved up and down. The men at the other 
end qf the phone in the heavy lift c<introl center could then control the relative 
positiQn of the two cylinders. It was a simple but effective solution to a nasty problem. 

Later calculation showed that the wires failed at their predicted life cycle. The 
number of accumulated cycles on the wires had exceeded the original predictions-a 
small fact easily overlooked in the st"ress of solving larger and more pressing problems. 

The Price Tag 

Charges of exorbitant cost escalation have been levied on the engineering 
procurement for Project AZORIAN. The most critical one claimed that the Agency 
sold the orogram on the basis of al ~nitial estimate. Charges such as this one 
were made without a careful examination of what actually took place. Here is the real 
histol)i of the cost growth of Project AZORIAN: 

a: Fall 1969 and Spring 1970 I 

b. October 19701'---~---' 
The initial concept of a system for covertly lifting the target by the use of heavy 

lifting equipment mounted on a large surface ship had now been developed. Equally 
impOrtant. however, was the devel~pment of management and cover concepts using 
the image of Howard Hughes and the more plausible cover of a commercia1 deep 
ocean -mining effort. These initially-estimated costs were based on incomplete data · 
and on recovery projected for FY 1973. Estimates were obtained by scaling up tl- "" .. 
of an exi,ing smaller vessel (the Glomar ChtJllenger). The estimates total 

I -
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On 16 November 1970 the procurement ~f certain long-lead-time ep.uinll~lt-'lllli.S-, 
authorized for the first time. Some people, therefore, argue that the 
estimate should be taken as the cost base. Those who would do that shou.,.,_r--,-e-t-e-m...--r .J 
that the initiation of procurement of long-lead items·does not constitute a full p ogram 
go-ahead. This type of procurement contract can be stopped with relative! small 
def41ult penaltl~. Also there were still 11 maJor unknown or technical risk areas facing 
the engineers at thiJ time. Resolution of these would almost certainly lncrea costs. 
Senior national-level management was advised of these, as was the ExCom. In fact, a 
five-month hold on maJor procurements was placed on the program two wee after 
authorization for certain long-lead items was obtained: 

c. March 197l~L------' 
During the period from October 1970 through March 197lsystems;:-==~==, 

and a total scenario for the project were being developed. The figure of 
was the first estimate given to ExCom based on vreliminarv engineering'---.-----;---lf:---r.----' 
and as such could be considered as a base cost reference int. lm 

d. August 197l~L-----.J 
Estimates presented at the March 1971 ExCom meeting had listed a nu r of 

uncertainties and costs that further definition would refine. Based on . a ve r-long 
detail 

escri ear ier, t is reQuir a sign 
esign e sur ace s ip an capture vehicle. Additional cost growt 

experienced due to strengthening of the lift shoulder of the pipe string. T 
increases caused the ExCom, In August 1971, to undertake a total review 
AZORIAN project and to order a moratorium on major procurement actio 
moratorium included deferring the keel laying of the surface ship. After a full eview 
of target value, program costs, cover and risks, on 1 October 1971 the ExCom d 
to proceed with the AZORIAN Proiect. · 

There were still a few uncertainties in the engineering areas: work need 
done on the control system and the fail-safe pOrtions of. the heavy lift syste 

r'--------------'-'wa'-='s-=no==-;t finalized nor were the operator dbpla 
The software for the computer syste was 

L-,.,...,.,c-=,..,.,~-=,.,....,~~~=-c~ne""so-w~er""e~still being run to determine operation 1 red-

sense. 

e. April 197~L__ ____ __, 

Contracts were made definite with the four prime contractors. The new pr 
increases derived from funding reQuired for engineering change proposals, pr 
equipment, Increased costs associated with the construction barge, and incr to 
cover post-acquisition handlint~- An araument can be made that the basis fo cost 
growth should be taken from this base, at which the contracts were made de inite. 
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At this time also a major program review was undertaken by the Special Projects 
Staff in order to remove any "aold plating" from the hardware or any other aspect of 
the project. There was great pressure to make an attempt to keep the total costs under 

At the same time, ExCom again reviewed and approved the 
'---<;:-:·o=-=n-ooti'=n.,.,.ua::otc=-io=-n---}Of AZORIAN. 

F. August 19721L. ---------' 

This increase ·was caused principally by structural modifications to the surface 
ship needed to meet U.S. Coast Guard specifications, which were prerequisite to 
obtaining eover-related maritime risk insurance. The overall costs were estimated as 
follows: · 

Hardware 
Cover /Support 
Operations 

A furiow debate was going on at this time over AZORIAN. A strong effort was 
mounted b~· senior fficials to kill the program. 
ExCom decided to go to the 40 Committee for a political assessment on running the 
operation in 1974. The upshot of all this was that President Nixon wrote a letter 
praising the project and approving its continuation. All debate on AZORIAN ended. 

g. October 1974~'---~------' 
The final hardware aQuisition costs of Project AZORIAN totaled aoproximate)y '------_J' They were broken down as follows: 

Other costs associated with the total program were: 

Mining Machine 
Cover /Support 
Operations D 
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. h. Summary 

There are five points in time in the AZORIAN program that could be used to 
establish a cost base on which to calculate cost escalations. Of these five, two a e really 
not valid. The first estimates of late 1969 and early 1970, in fact, are mea ingless. 
They were based on a concept that wa.sn 't used. and no grogtam aD rovals or 
were made on their merit. The charge that AZORIAN was sold as a 
is thus without foundation . The next estimate, madeL...,.m-,..,....,ct,-o.-+J 
also had little validity. It was made without having preliminary engineering a total 
orogram scenario in band. No major procurements were authorized; they wer in fact 
expressly forbidden. Limited long-lead procurement was authorized at this ti e, but it 
cannot be said that full program aporoval was obtained. 

The three remainin 
August 1971 at and (c) April 1972. a , and 
arguments can lie rna e or a t ree. Using the March 1 1 ate as a asis for ost. the 
~tion would belbercent; for August 1971Jioercent; and for Ao 111972, 
L_____l>ercent (based~ costs of AZORIAN ontvtofthe three, the April I · 72 date 
has the least persuasive argument for it. Although this was the time that t e major 
CC)nlracts were definitized, all the important planning and engineering work t at leads 
to a cost estimate had been done prior to this. The date is really a booklceepl g bench 
mark for · finalizing contracts. 

In the view of the project managers, the only valid dates for setting a· ase cost 
estimate are March 1971 and . August 1971. Bv March a total scenario h d been 
develooed covering all essential elements of the program and the pre iminary 
engineering had been completed. Althqugh major long-lead orocurements d been 
authorized, the ExCom had been made aware that significant en 'neering 
uncertainties remained and that their resolution could increase the costs. B August 
most of these solutions had been worked out and their price tags estimated; a major 
one was the requJreq redesigning of the ship's hull. ExCom ordered the k I laying 
postponed until a thorough review was conducted, but the review was favor ble and 
the ~eel was laid as glanned In November 1971. 

The estimate o~ I made in August 1971, then, is the best p 'nt from 
which to calculate cost e5ealation, for it was then that the ExCom authorized the keel 
laying, a momentous undertaking after which it would be difficult to abando the ship 

O
ction. Calculating from this point, the cost escalation for AZORIAN r 

percent. 

A Final Word 

The equipment developed for Project AZORIAN lives on. After a short 
mothballs, the HGE was reactivated as an honest·t~goodness mining 
consortium led by Lockheed Is using the ship and the pipe string to test 
machine. Some tests have been completed and others are In the offing. The 
Science Foundation is planning on converting the HCE to a deep ocean dril 
Their orogram is one to explore the ocean margins for scientific and nomic 
purposes. It will be a large program carried out through 1989 with a co t in the 
neighborhood of $600 million. 

44 

.. 



C0549 6209 

. . . 
C· 

j. 

... <e " '' 

Engineerin9 lor AZOR/AN ~ 
The world's largest submersible (HMB-1) has been used by the Department of 

Energy in their ocean thermal energy conversion program. The San Francisco Bay 
base for the HMB-1 is being used by the U.S. Coast and Geodetic Sun·ey as an 
operational location. 

Recently, the Nuclear Regulatory Commission has made in 
proof test machine to 'test steel &>late. 

The same technology developed for the AZORIAN simulator was used recently to 
constr.uct a $imulator to train operators to emDiace a huge offshore oil platform. The 
&>latform, costing $750 million, was constructed in several hundred feet of water off 
the Lousiana Coast. In this way the training procedures and hardware developed for 
AZOlHAN have l)laved a role in helping to develop the oil resources of the United 
States. 

So the labor of love created by a group of Agency manager$ and engineers has 
borne a continuing reward. Let us hope that ,,,gency officials of the future will be 
blessed in kind. 

This entire article is classifie~~L---------' 
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