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// MEMORANDUM .

: From: Chairmen, Task Group 68-1
To: Vice Commander, Navsl Facilities Engineering Command

Subj: tudy Topic 68-1, Facilities Engineering Command Role
Plan for Definition NAVFAC/Naval Construction Forces
Role in Ocean Engineering

I3ichig (a2) Memorandum from Vice Commander NAVFAC to Captain
E. M. Saunders dtd 24 May 1968 same subject

Encl: (1) Report "Study Topic 68-1, Plan for NAVFAC/NCF
Role in Ocean Engineering" September 1968

1. In accordance with reference (a), enclosure (1) is submitted
herewith.

2. Section II presents a summary of the report. Section VI pre-
sents actions which are recommended for achieving the goals of
the plan, £
3. Approval of Section VI is recommended.

Very respectfully,

' E; M. Saunders
Chairman
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MEMORANDUM - c
From: Vice Comma:nder_, N"ava'l Facilities -Engineering 'C’ommand
To: Captain FM Saunders, CEC, USN

¥
| MAY ;?ﬂ 1965
Bubjt Study Topic 68-I, Facilities Engmeermg Command Role; .

' plan for definition of NAVF *AC /Naval Construction Forces

role in ocean engineering

Ref: (2) NAVMATNOTE 5460 of 3 May 1966
{b) OPNAVNOTE 5450 of 21 Nov 1967
(c} GOR #41 of 5 Jun 1967
(d) ADO 46-36X Deep Ocean Technalogy of 4 Jan 1968 (CO'\IF)
(e} TDP 46-36X (Draft) of 20 Maxr 1968 :

1. You are hereby appointed senior mem’ber of'a task group to define
the complete role of NAVFAG and the Naval Construction Forces in

ocean engineering, _ ) .

2. The task group shall consist of the senior miember and:

e CDR D, B, Wile, CEC, USN - Code 062 Member.
CDR J. F. Débson, CEC, USN - Code 042 ' Member
CDR W, J. Eager, CEG, USN - Cede PM 1121 Member

. LCDR J. M. F. Kau, CEC, USN = Code 06112 Membsr

‘LT N, T. Monney, CEC, USN - MAT 0327E Member

Mzr. M. Yachnis - Code 041G Member

Mr. M, Essoglou - Code 031 Member

Mr, P. H. Cave - Code 0321C ~ Member

Dr, L. W. Hallanger, NCEL Member

: 3, A statement of the background; topic objective and tasks to be per=

: formed is attached, NAYFAC Code 011 will serve-as study control

: point, will prov1do further guidance, and will arrange for such: staff
support as may be. required; '

4. Report. Tlie completed study shall be presented by 1 August 1968
as a written report to the Commander, Naval Facilities Englneermc

Command,
(See next page) Rear Admiral, C2¢, USH

Beti ng Vice Copmesder
_ﬂ__aval Faclfitis. Erginecting Saa.'n._.ﬂ!



& '
Subj: Study Topic 68-I, Facilities Engineering Command Role;
plan for defmztlon of NAVFAC/Naval Construction Forces
role in ocean engineering - -

Copy to:

CDR Wile - 062

CDR Dobson - 042

CDR Eager - PM 1121 (CNM)
LCDR Kau - 06112

LT Monney - MAT 0327E
Mr, Yachnis - 041G

Mr, Essoglou - 031

Mzr. Cave - 0321C

Dr, Hallanger - NCEL

CO NCEL
09A 09B 09P 09X 04 06

01 RF 011 RC



STUDY TOPIC 68-1 %

PLAN FOR DEFINITION OF NAVFAC/NCF ROLE
« IN OCEAN ENGINEERING

’

BA CKGROUND

By reference (a) the Naval Facilities Engineering Command was
assigned the responsibility to support the Operating Forces of the
Navy, the Marine Corps, components of the Naval Material Command,
and other Navy bureaus and offices in the area of shore facilities and
related material and equipment, These duties included providing
engineering and support for '"fixed surface and sub-surface ocean,
structures,'" By reference (b) the Chief of Naval Operations mformed
naval command elements of the responsibilities and capabilities of
the Naval Construction Forces in support of oceanographic and deep
ocean engineering projects and programs, It stressed the prime
importance of the refinement of existing and development of new con-
struction techniques within the aquaspace to facilitate the successful
implacement, operation and maintenance of sub-surface ocean struc-
tures envisioned and under development within the entire spectrum of
oceanography and ocean engineering, This document directed the use
of the NCF in the development of aquaspace programs to which their
expertise and talents could be profitably applied in response to Fleet
operational requirements, It further advised of the responsibility of
the Commander, Naval Facilities Engineering Command to plan for
and develop the resource capabllltle s, readiness, and material sup-
port of fixed surface/sub-surface ocean structures for the Operating
Forces of the Navy and Marine Corps and associated activities.
Naval commands and project offices engaged in oceanographic and
deep sea development and/or operational activities were required
to consult COMNAVFACENGCOM on facility construction requzre-
ments which may be generated or requlred

DISCUSSION

References (c), (d), and (e) further define the importance of the

deep ocean to the Navy and establish the future role of NAVFAC,

the CEC and the Naval Construction Forces in new programs 4nd
limited explorations preparatory to the launching of large scale,
scientific studies of the aquaspace. The ocean is the natural environ-
ment of the Navy; the deep ocean is at the moment a military vacuum.
Control of the seas in the future will depend upon national leadership
in ocean technology. Complete military exploitation of the deep ocean




will require a sea floor construction capability and that, in turn, a
deep ocean engineering capability, As a logical extension of water-
front and shallow water construction capabilities, it is considered
to be the responsibility of the Naval Facilities Engineering Com -
mand and the Naval Construction Forces to take the lead in sea ficor
engineering and construction for the Na‘vy.

For the past five years NAVFAC has taken some preliminary
steps toward the development of deep ocean technology. During this
same period the SEABEEs have demonstrated a capability of limited
construction at scuba depths and are developing wider capabilities.
We are now at a point in time where aggressive, fully coordinated
effort is required. - '

PURPOSE AND OBJECTIVE

a. The purpose of this study is to define the complete role of the
Naval Facilities Engineering Command/Naval Gonstruction Forces
in ocean engineering as it relates to RDT&E, design, engineering,
and construction,

b. The objective of the study is to develop an overall time -phased
plan to discharge these responsibilities and &ttain the level of com-
petence required to undertake major undersea construction assignments
within the next decade., Within this context, specific attention shall be
given to developing a SEABEE/civilian capability to provide engineering

support for underwater construction,

¢. In fulfilling this objective it is desired that a systems approach
to deep ocean construction be developed with the basic elements identi-
fied and defined; i. e., underwater facilities planning, site selection,
site preparation, facilities components development assembly, place-
ment and maintenance, Specific short, mid and long range actions
should be developed by elements to meet the objective and to facilitate
identification of required construction techniques and equipment, per-
sonnel skills and training, construction materials, facilities components
and utilities, This plan should be devised to provide a firm, justified
basis for price-out and submission of a request for resources, Addi-
tionally, system coordination responsibility within NAVFAC should be
addressed for this multiple element program.
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PREFACE

The Vice Commander, Naval Facilities Engineering Command on
24 May 1968 established a task group for the purpose of defining
the complete role of NAVFAC and the Naval Construction Forces in

ocean engineering.

The task group was to prepare a time-phased

plan for the development of engineering and military (SEABEES)
capability to enable NAVFAC to perform assigned responsibilities
"and to acquire the capability to undertske major undersea con-
struction assignments within the next decade.

The study group consisted of the following:

Name Organization
Captain E. M. Saunders NAVFAC 03
Comnander J. F. Dobson NAVFAC Oh2
Commender D. B. Wile NAVFAC 062
Commander W. J. Eager DSSP
ICIR J. M. F. Kau - NAVFAC
LCDR Robert D. Smart DSSP
LT N. T. Monney CNM 0327
Dr. M. Yachnis NAVFAC ollg
Mr. M. Essoglou NAVFAC 031

Mr. P. H. Cave
Mr. W. Bass

Mr. J. Quirk

Ens. S. Stevenson

NAVFAC 0321C
NAVFAC 0621
NCEL

NCEL IO2A

The firm Systems Design' Incorporated assisted the workshop

both technically and administratively.
and Scott E. Terrill, Jr. were principal
tributors. 2

Messrs. E. Joseph Wheeler

participants and con-

Presentations were made to the workshop on various pertinent

subjects by personnel as listed below:

Nane Organization

CNO OP-960SGT
CNM MAT-0327

Capt. L. E. Zeni
Capt. J. W. Boller

Mr. L, D, Cathers DSSP PM 11-242

Mr., He Arnold National Council on
Marine Resources and

Ocean Engineering

il

Subject

Blue Waters Report

Remarks as to the Role of
NAVFAC in the Navy's DOT
Program

General Remarks on the Role
of the Marine Commission

L " Li] " "



Capt. V. F. Anderson ASHSP  ASW-205 ASW Surveilleance

Capt. Wo F. Searle . NAVSHIPS 00C Divers in Underwabter
Construction

Mr. We Jo Bobisch NAVFAC Okl The Future for Waterfront

: Construction and other

Remarks

Major C. D. Blackwell USMC AOLS Marine Corps 1985 and
Other Remarks

‘Major G. He. Douse USMC AX-5D " " " "

Capt. Co M. Esler CNO OP-T1B The Navy Deep Submergence
Ocean Engineering Planning
Group Report and Related
Remarks

Mr. We M. Spodsk DSSP PM 11-100 ® " i &

Capt. R. J. Dzikowski NAVSHIPS PMS-81 Certification of Submarine
and Pressure Hulls

Capt. W. M. Nicholson DSSP PM-11 DSSP'S Programs and CGeneral
Remarks

Mr, H. A, O'Neal ONR 480 Remarks of ONR's Activities
in Ocean Technologies

Capt. E. C, White NAVORD 03 NAVORD's Role and Activities
in Ocean Engineering

Mr. John Ropek NAVORD 03C » ¥ " "

Dr. C. C. Bates NAVOCEANO 02 NAVOCEANO Activities Bearing
on the Subject

LCDR R. E. Jacobs CNO OP=-321C Sound Surveillance Systems

The last 3 days of the workshop week were devoted to the prepa-
ration of the following 3 sub areas which form the nucleus of this
report: (a) identification of operetionsl and research requirements
and the formulation of design concepts to satisfy these requirements,
(b) the development of a time phased plen identifying personnel, fa-
cilities, material, data, and assets to be required, and (c) a time
phased plan for the development of a Naval construction force capa-
bility for seafloor construction.

This report is intended to inform the Commander, NAVFAC as to
the resources required for NAVFAC to assemble the necessary assets
which will yield the capebility to achieve eminence in Ocean En-
gineering analogous to that it enjoys in Shore Facilities and to
recommend actions designed to acaquire those resources.

iii
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E NATIONAL AND NAVY NEEDS
A. Background'

The Navy's role in ocean engineering and technology has
been stated recently in three authoritative reports. First, the
President's Science Advisory Committee on Oceanography in its
report to the President in June 1966 established: "The utiliza-
tion of the sea to enhance nstionsl security"” as one of four
national goals. In discussing this specific goal the report
indicated that the Navy presently has primary responsibility
for development of the capability for using man &t depths in the
ocean, and the report recommended expansion of those activities
vhich will permit operation at any location and time within the
oceans. The report pointed out that the bulk of the Navy's
oceanographic efforts are primarily military, involving special-
ized reguirements for both research and surveys, as well as en-
gineering developments. The panel recommended that the program
remain solely under Navy direction.

Second, the National Council on Merine Resources and
Engineering Development reported to the President in February
1968 that "Tane Navy must expand knowledge and understanding of
the sea and its characteristics; provide the gbility to examine
even the most remote depths of the sea; construct and improve
ships, structures, and eguipment which will perform in the marine
environnent; and to transport men and material quickly wherever
they are needed.”

Third, the MNavy Deep Submergence/Ocean Engineering Pro-
gram Plamming Group (IDS/OEPPG) report of 2 July 1958 recognized
that the systems and equipmeﬁt being developed by the Navy to
fulfill military missions could be of value in the National
Oceanographic Program. The wide range of technological develop-
ments pursued by the Navy in fulfillment of its owm needs will
support the peaceful exploration of the oceans.

Thus, the Navy's leading posture in ocean engineering
and technology is recognized at the National level. The con=-
tinuance aund intensification of the Navy's ocean programs is
recommended because of the potential military threats described
in ADO 46-36X and other documents. They are summarized as
follovs:

(2) The existing submarine force of the Soviets
and the possibility of future developrents in this area pose a
threat. To meet this threat, the sea-based forces provide for
strategic deterrance by deployment of Polaris submarines,



anti-submarine systems, support of emphibious operations, mine
warfare and limited ground action, surveillance of the oceans,
and operstions to conduct and protect essential shipping.

(b) Protection of developed natural resources in
the ocean is a nagtional military reguirement.

(c) The presence of effective military power in
the oceans will exert influence of any future negotiations for
‘changes in present laws or conventions pertaining to the oceans.

(a) Several other netions msy develop the capa-
bility to exploit the oceans for military and commercisl pur-
poses posing an economic end military threat to the United
States.

To counteract these threats the Navy has established
and is planning a number of underwater systems in the areas of
ASW surveillance, inshore warfare, shallow water facilities,
mine warfare, amphibious warfare, underwater storage, surface
logistics, and sea-based strategic deterrance. As vehicles
for the development of technology, RDT&E projects, and other
focal projects have been recommended. These warfare and sup-
port systems require "construction" sub-system efforts in-
cluding design, test and certification, underwater construc-
tion ecuipment, trained personnel for underwater construction,
life support, power, ocean bottom site engineering, and com-
ponent development to provide the required operational underses
facilities and systems. The construction sub-systems effort
requires the development of the technologies of materials,
structures, energy generation and conversion, sensors, naviga-
tion control and communicatidns, seafloor earth mechanics, en-
vironmental prediction and ocean survey, diver support, saturated
diving, and acoustic oceanography.

CNM Organizational Manuel, NAVMAT Notice 5460 of 3 May
1966 assigns to COMNAVFACENGCOM the life cycle responsibility
for fixed surface and subsurface ocean facilities. NAVFAC has
been assigned a significant role in the Deep Ocean Technology
(DOT) Project, Technical Development Plan 46-36X. Tts principal
objective is to develop a broad technological base through the
DOT focal projects, which are designed as test beds for the ex-
perimental evaluation of new construction, propulsion, hull,
communication, and weapon sub-systems and components. Under
Technical Development Plan Yh1-02, NAVFAC has been assigned
total Navy responsibility for the development of nuclear power
systems in the range of 2-10KW(e) and 100-500KW(e) for ocean
engineering applications.
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B. Reiuirements
1. Generzl

To assess NAVFAC underwater construction capebili-
ties; ocean systems, required to meet the threats in the pre-
vious section, were compiled and examined. This compilation of
system requirements, Figure I1.C.l, was derived from suthoritative
sources such as progran managers (see Appendix B), Navy studies
-and Navy requirement documents (Figure IT.C.1l). Requirements
were translated as outlined in Section ITTX.B into generalized
NAVFAC/SWABEE capability requirements, Figures II.C.2 and II.C.3.
The NAVFAC/SEABEE task listing of Appendix A including Figure
A.1l are summarized for each system requirement in Figure IT.C.l.
It provides a total overview of system requirements and the
NAVFAC/SEABEE capabilities required to support those systems,

2. Specific

It is not considered necessary cor appropriate to
discuss in detail each system requirement with its applicable
references, mission requirement, possible design concepts, and
thus derive the underwater construction requirements and NAVFAC/
SEABEE support capability reguirements as are summarized in
Appendix A and Figure II.C.l. However, to emphasize the ex=-
treme importance of the NAVFAC/SEABEE development of a total
"construction system" effort as related to required operationsl
undersea nilitary defense missions, one such system require=-
ment will be discusged. ASW Surveillance now aund in the 5 to 10
year time period is appropriate.

A detailed analysis of the potential enemy sub-
marine types and totsl threat estimate is contained in R&D
Planning Objective No. 20, Antisubmarine Warfare. Advanced
Development Objective U6-36X, Deep Ocean Technology, provides
a surmary of the threat to CONUS from the undersea Soviet
strategic force as follows: llear or on-bottom operations by
Soviet submarines are potentially attainable with advanced
designs employing availgble materials and design concepts.
Near term improvements in the delivery accuracy of Soviet sea-
based ballistic missiles against the U. S. land-based fixed
ICBM sites may be achieved through the use of methods utilizing
techniques based on data obtained from satellite obserations.
The lack of U. S. undersea surveilillance capability against such
near or on-bottom forces may therefore compromise present U.S.
counter force advantages.

Advanced Development Objective 24-0TX, ASW Sur-
veillance, states in part: The Sound Surveillance System (SO0SUS)
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is the only system iﬁ‘being with the cgpability for lsrge ocean-
aresz undersea survelllance. e..... S0SUS is g passive systen

its detection performance is dependent upon the radiated noise
level, operating depth and speed of the targest, and its classifi-
cation capability is dependent on the chsaracteristics of the
targets' radiated noise level within the 10-300 cps range. It

is technically feasible to reduce the radiated noise of potential
targets to a degree that the detection capgbility of the SOSUS
may be seriously degraded. ..ss.. The overell, integrated Undersea
Burveililence-Systen-to-be-developed -must-provide-sn-underses sure
veillance capsbility sgainst submarines in g11 modes of operation
under all environmental conditions in all aress of strategic or
tactical interests seesss Conduct the necessary research and ex-
perimentation for the development of active and/or passive under-
sea surveillance technigues leading to the design of an opera-
tionally useful and cconomically acceptable system cspable of
coping with submerines which in the future masy be too quiet to
be detected relisbly by any realistic extrapolstion of current
passive techniques, System concepts to meeb this objective in-
clude deep and shellow water fixed, mobile eand deployable sub-
systems, and/or combingtions thereof.,

The effectiveness of the existing U. S. underses
surveillance system, the Sound Surveillance System (S0SUS), is
limited by the present ingbility of contractors or the lavy %o

- perform basic underwater construction tesks. An average of two
failures occur each year in the S0S5US cgbles, and each failure
usuzlly results in a down time of L to 6 months of & hydrophone
arrzsy before the cable can be repairsd. The cost of each repalr
operation averages spproximately $300,000., These failures are
usually caused by submarine landslides or trawler operations,
and could be virvuelly elimingted by protective construction in
areas of landslides and by burial in areas of trawler operations.
Burial of the SOSUS caebles would also elleviate the present danger
of intentional cutting by potentizl enenmies.

_ TDP A 2LOTX, ASY Surveillance, supporting ADO 24-0T7X
provides for the investigation of a number of conceptual systems.
One concept for a medium range sub-system (25-150 nautical mniles)
provides for the suspension of a 200 foot diemeter 30 foot height
array Irom a floating stable platform., The febrication of such
a structure is considered to be within the limits of present tech-
nology, but the problems of transporting, lowering and suspending
the structure have not been forced before. There are zlso basic
problems in handling through the air-water interface and irplaced
stability during high sea state conditions. A concept for z long
range sub-system (100-2000 n.m.) envisions a vertical array es
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shown in Appendix A Concept 3 ~ Pole Grid, but with an active
sound source as shown in fppendix A Horizontsl Array. Other con-
cepts shown in Appendix A were derived from project manager brief-
ings. The long range subwsystems will require technigues for in-
stalling a sound source supporting structure and a source weigh~
ing up to 500 tons on an ocean bottom or sub-surface slope, and
will regquire the building and instelling of the receiving arrays.
NAVFAC responsibilities for these described concepts include:
design of arrsy structure, design of array mountings, design of
housing for sound source, provide system power {nuclesr pover
required), provide bottom survey and soil exploration, develop
inmplentment procedures, design of power and sound source founda=
tions along with attachments, and provide necessary design and
technology of subcomponents including such items as pressure
vessels, cables, ceble connections, anti-corrosion protection,
implantment end weight hendling systems. In view of the
clandestine instzllation of these systems, their militery
priority and construction requirements, the SEABEES will be
required to provide for operation of a stable platform, weight
handling and installation, prefsbrication of structursl and
foundation components, obtain bottom soil samples, provide L
jetting, auger and/or pile driving for foundation implacement,
and accorplish the system installation.

The NAVFAC/SEABEE teem does not possess g1l of the
capegbilities necessary for the above "construction systenm" effort,
But the requirements for such an effort are real requirements in
order to meet essential avy operational missions.

L]
Ocezn Englneering is defined as specific technical
capebilities for meeting operational requirements in underwater
search, rescue, salvage, and construction,

DOWNCRADED AT 12 YEAR I-5
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IT. SUMMARY

A. DNarrative Brief
1. Background

The Naval Facilities Engineering Command is at a
crossroads. To now, activities have been principally research
" and development in ocean bottom construction and engineering.
In recent years wespons and support systems development engi-
neers and scientists have planned and executed an increasing
number of ocean bottom projects, which had they been on land,
would have been NAVFAC projects. Industry, commercial labora-
tories and educational institutions are planning, designing
and building hebitats and underwvater structures, manned and
unmanned, at depths of hundreds of feet. thers in the Nawvy
are installing a deep-diving capability using exotic atmosphere
and saturated diving techniques. National goals, defense public
statements to indusiry, and intuition tell us that the ocean is
the next nev environment man will conquer. NAVFAC expressions
of assurances that NAVFAC is covering the underwster construc-
tion and seafloor engineering srea, whether expressed to OPNAV,
the Becretary, White House, or the public, are met with enthu-
siastic positive response. If resources are plentiful, the way
to proceed would be clear. Realistic recognition must be taken
of the fact that funds and ceiling are scarce.

Competition is keen betireen agencies, between ser-
vices,; between Navy organizetion, end within NAVFAC itseldf.
Competition for resources takes several forms: The successful
agency finds an important requirement, identifies it to the
agency mission, determines that the agency is or will be capable
of fulfilling the requirement, and aggressively follows through
on convineing others that his requirement, mission, and capa-
bility package deserves resource support from higher authority.
He can, and often does, accentuate the worth of his package,
and privately and publicly minimizes that of his competitor.

2. Purpose of Report

This report is intended to:

a. Convince the Commander, NAVFAC that there are
important missions for which underwater construction and related
work will materialize within the next few years.

b. Review and express the established mission of
NAVFAC to provide life cycle support to undersea facilities.



ni,

c. FPresent the plan for establishing the necessary
NAVFAC/SEABER capzbilities in & tinely mamner,

d. Suggest approaches for providing the follow-
through necessary to justify the expenditurs of resources for
accomplishment of items of work, and to illuminate the positive
value to the Navy of NAVFAC cepgbility to perform underwsber
construetion.

'_3. Scope of Report

This report addresses gll periinent aspects of

~ofhel vequirements alilow

AT TS E G En  E N RS AT AV T eI T EHanEe, present
. - t%] 2

experience and capablliiy, rnésded capabilily, time-phased re-
sources requirements and immediabe actions. The aim is to give
credibility to the description of the fubure posture NAVPAC
shouwld achieve, and to recommend a reasonable couvse of action
to achieve that posture.

k. Nature of the Management ProblEm to be Solved

The CNM repres ntdtlve briefing the task group
posed five delibzrately provocatlve quastions. The guestions
are quoted and answered in paragranh IT.A.6. Clearly; the
gquestions can be summarized: Wny should NAVFAC provide s
capability for ocean constructlon? If it should, vhat is

‘being done about it? The answers carry the note that action
“to improve our capzbility is nesded. The need for improving

capability is further evidenced by the observabion thal R&D

------------------ funds.-decisions-made-in-the-recent - past-by the-Chie foRNanrglor mmm s,

Material apperently have been influenced by evidence of lack
of NAVFAC jnvolvement in and in-depth capzbility for ocean
engineering in the NAVFAC ocean engineering mission arsa, A
shift in emphasis on NAVFAC e:fort is needed to the extent
that planning, e nvlnee¢1n9_and construction will beseome a
larger percentage of the totel NAVFAC involvement compered to
research and development which, up 16 nov, has dominated the
NAVFAC oceéan engineering effort. An initial shift in sbtaffing
and funds from other functional arsas i$ alse required in order
to accelerabe the process of establlshwpﬂ NAVFLAC cap§o¢llty.

Following a model of the discourse between Cio,

‘NAVMAT and SYSCOMS (Flnure II.A,1) on introducing new capa-

bility, it is ovserved that, at present, preliminery Navy re-
quirements exist., The mission of NAVFAC is stated; and the
tasks are defined as satisfactorily as the preliminary nature

o The: NAVFAC submission of-btechnical:
eoncepts in the form of proposals must now go forward to OPNAV,
Present NAVFAC capabillity inventory to start this procedure
includes:

IT=2
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a. RE&D results from ten years of exploratory de-
velopment are available but need to be integrated into usable
packages. *

b. A nucleus of oceen engincering capability exists
in NAVFAC but requires expansion.

¢. Procurement and inspection in ccean engineering
is probably in hand, but trizls of our cgpability are elmost non-
existent.

d. The Naval Construction Forces have g basic cap=
ability of limited scope.

NAVFAC efforts in analysis of requirements, formula-
tion and submission of proposed technical approaches to operational
problems ought to increase appreciably. This will precipitate more
definite reguirement statements, and NAVFAC's posture es the Navy's
underwvater construction agent will increzse~~design and construc-
tion assigmments will then follow. The resources planned in FY
1970 (in part), FY 1971 and subsequent years assume success in the
"pump priming" actions of FY 1969 and 1970, in that new, established,
funded ocean engineering projects will be forthcoming.

5. Means of Solution of the Problen

At the onset, the means availsble to the Commander to
move NAVFAC into its assigned ocsan engineering role may be limited
to the following management tools:

a. Policy and goals.

b. Funds available to NAVFAC.

c. NAVFAC personnel and personnel ceilings.

d. Training.

e. Facilities.

f. Organizational responsibility assignments.

g. Planning, programming, budgeting for additional
resources,

h. Appraisal and correction.
i. Information transfer,

-Jo Technical data gathering end dissemination.

I1-3



The actions recommended in this report employ these
management tools in the following significant weys:

-

a. Msnagement Goals

: A set of mansgement goals toward which INAVFAC
should nove are expressed thorcughly in the report in Para-
graphs IV.A(2) and IV.B(2), and Figures IV.A.3 and IV.B.2. In

sumnary

(1) Three SEABEE underveter construction units
in operation by 1972,

(2) Several large undersea construction
projects designed and underway by 19T72.

b. Staffing

The urgent needs for additional staffing are
as follows:

(1) Provide two military billets and three
civilian billets to the Director, Ocean Engineers Programs
in FY 1969.

(2) Increase R&D staffing from one man in
ocean engineering to two in FY 1959. FY 1970 needs will be
for 3 or L.

c. Funds

(1) In-house effort.

There will be a gradual shift in effort
towards engineering, specifications, and construction battalion
engineering support. As need for additiongl effort arises in
connection with specific projects, it is assumed that funds will
be available from the benefited programs as in Program IV today.

(2) Re&D program.

A many fold increase in R&D funds is
visualized. The amounts ascribed to NCEL in this report are
within the amounts which are possible for NAVFAC future spend-
ing in the ocean engineering field.

d. Organization

Each program manager and assistant commander
will continue to function in the established program and

II-L



functional areas, but their activities (i.e. building up their
own ocean capabilities, providing technical assistance to the
rest of the Navy, and developing hardware and force capabilities)
will be integrated into a cohesive NAVFAC program by the pro-
posed Director, Ocean Engineering Programs. He and his small
staff will provide the planning, appraisasl, and impetus for the
program. This approach is recommended because of the relative
lack of environmental pressure on NAVFAC in this field. Command
. attention should be intensified to substitute for outside pres-
sure. Section V of the report presents a detailed discussion
of the rationale and resulting recommendations,

6. Answers to Certain Questions

The CIH representative briefing the study group
posed five deliberately provocative questions to NAVFAC. These
questions and NAVFAC's reply are as follows:

a. Why has NAVFAC not been tasked for more active
participation in major seafloor engineering projects such as
Sealab, Seaspider, and S0SUS?

The personnel associated directly with such
projects desire to keep relationships simple and handle as
many support areas themselves as they feel are economical.
As such projects increase in number complexity and cost, no
longer can a do-it-yourself approach be used. Often in the
past, such persons have been too busy to even discuss their
problems with NAVFAC personnel, Authoritative action by the
Chief of Naval Materizl will probably be required to correct
this trend. It is essential, that NAVFAC capability grow to
meet needs as they become more demanding in the future.

b. Why, after about ten years of effort in this
area, is NAVFAC having difficulty identifying a clearly de-
fined R&D program in ocean engineering?

(1) A defined national or Navy program in
ocean engineering for the ocean bottom has begun to emerge
only recently. Requirements for vehicles development clearly
exist but for ocean bottom structures and other aspects of
seafloor engineering, we are dealing in a set of solutions for
problems vhose definition requires vision and imagination.

(2) The remainder of the DOT program, besides
serving real existing problems associated with vehicles, is
more closely associated with the weapons system engineering
problems well familiar to those who are in the chain of re-
view. It is therefore inherently better understood.

II-5




(3) Ve have, after some difficult effort,
establlshcd a defined R&D program in ocean engineering. The
Program is as yebt incomplete. Additional R&D funds end head-
quarters staffing would return immediate beénefits in this
aren.

c. Vhgt do we have to show for the moneys already
Anvested in {this erea? Vhat additionzl operational capability
can be attributed to this effort?

(1) Industry (not DOD) is about to build
maﬂned underwvater stabtions to be placed on the ocean flgor,

N NV P SR B A S F ST mert has orovided @ technologi-

e

cal base.

(2) A vasic literature is availsblé for be-
hevlior of materizls on or near the ocean floor. Mzterials
problems associated with wndervater cormunications, vehicles
and structures have been solved through experimental WOrX: per-
Tormed et NCEL.

(3) NCEL/NAVFAC developed scrylic windows which
are usable for deep submergence vehicles.

(h) A Yovy capability for handling technical.
problems associated with multi-conductor and tube umbilicals
exilsts et NCEL.

(5) A 5000 p51 72 inch pressurc vessel is

(6)3.A.shahlow waber Kavy construction capa-
bility is presently emerging.

(7) Indirect benefits from this progrem heve
given rise to Improvements in Novy salvage methods, particularly
An air and water hatidling and weight handlings .

(8) TFor others, see the NCEL report on Ocean
Engineering 1967-1968.,

d. From a pure economic base, might it not be wise
not to ‘develop an in-house capabilily but to continue our re-
liance on %Yhe ever inéreasing nurber of ocean engineering vendors.
for turn-key types of operations?

(1) The costs for maintain & -
cepable of assuring the sefety of men and system. uv1ilaolllty would
undoubtedly be wany tines smaller then the costs resulting from a
failure.

II~6
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correct suppliers! eénginesring at &ll points in the life evela,
sl tide: Bt ALg At e S ) [CLCs ..

(2} while NAVFAC policy has always béen the

maxrinum wbilizzbtion of industry, such utilizgtion cammot bhe

assured unless NAVFAC is technically competént; fuirthermore Just
as in the past so in the Fobure there will alqaya be occasions
where coﬂﬁrac‘borc simply cannot be used.

(3) Results of industry R&D, unless paid for
by government, cannot be obbained generally excepd by buying
the products embodying the R&D. Reliance cannot be placed on

- industry claims for performance of untried and not understood

concepls. Rather, the goverrresnt must be able Lo evaluate and

K

~inspeetion;:

(h) In this new field, industry must be handed
the resulits of R&D in order to provide. hardvare & to the govbrna
ment, just as we develop sea suriace antennas, guns, welg
hdnal1nr propulsion and envivonmental prediction tecnnlquea to
be 1ncorn0rabeu in ship and wespons systems by industry as a
system supplier.

(5) Industry cannot provide a fleet operational
capabllqty'fbv underwater construction.

(6) Vhere certification for safety, i.e. "man
raﬁing“} is reguired in<house expertise is gn absolube. reduisite
for cervification.

e. We have notieced in the vpast that HAVPAC has
cean engineering representatives in enly tio groups--NAVFAC
03 and HCEL, (w1th the exception of nuclear enﬁlreerlng)

~Wheregs-other-conmands-gain-nejor-assistance - From -thelrensm - R ——

gineering division. VWhy doesn't NAVFAC utilize their engi-
neering division in a similar manner?

The NAVFAC engineering group has inazdequate
resources. What is needed is a capability in a field office,
as recomménded in this report.

B. Summary Asses of Existing Capability

An inventory of existing NAVFAC capsbilities in ocesan
engineering are presented in Appendix C and sunmarized in Table
IT.B.l., Thede capebilities represent expertise in engineering
materials; power systems; site preparation; and asserbly and
construction: Bome expertise in life support and shallow water
construction execution is in evidence., There is no organized
capability indieaved for contraﬂnor survelllance, g nuenance,

eind aféty artif : i
There are a lIMLuEd-HLJbQT f CﬁAB divers avaLléble ard X~
pertly trainsd in undervater construculon. Qur expertise exists
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EXTSTING PERSONNEL ASSETS¥

LOCATIONS EFFECTIVE NUMBERS
OF PERSONNEL
NAVFACENGCOMHQ
Technical Management « o o o s o s s o o » & 3
Technical Consultants « o ¢ o o o o o o« o & 2
DPECTOLIBTE » » = & » % = & & & & & v 4 6
Non-Specialists o+ o ¢ s o s o o o o o o 0
NAVFAC EFD'S
Technical Management ¢ o ¢ o o o o o o o o 1
Technical « « o o o ¢ 8 o « s « s o & o & .-. 9
NCF ( SEABEES)
ITICers % o & & 5 5 4 ¥ & @ 8 % 8 6 ms = w 2%%

Men --ooo---coo-oo-..o..6**‘-63*‘*‘*

Igned. Buppodt CIVIIIEN « v o v # » » & & & 4 Q.B

NCEL

L
-
-
L
L]
»
L]
L
L]
L]
L]
no

Technical Management .

TeChniCEJ. (Ehgo and SCi.) L] L ] L] L] - L ] - L] L] L] 20

SU.PPOI"[’: (Techl]icianS) * & & & ° @ a & 0 e L] }-I-

* This is a tebulation of the effective NAVFAC and SEABEE
personnel assets constituting the total NAVFAC capability
profile in ocean engineering. Derived from Appendix C.

¥  Qualified saturation divers.

¥¥¥%  Authorized diver billets in NCF at present.

TABLE IT.B.1
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in vhat might be termed "pockets of excellence". However, the
degrees of expertise within these "pockets" vary substantially,
such that the total NAVFAC cepsgbility is less that satisfactory
for today's ocean engineering problems, let alone those to be
encountered in the future.

There exist library, technical data and corputer facili-
ties available in NAVFAC and NCEL sufficient to support most but
not all of the anticipated workload. Egquipment for certification
" testing is lacking.

NCEL's facilities and equipment for ocean and waterfront
technology development is adeauate for most but not all of the
expected effort. Programmed is s pressure test facility, and
resources are programmed for RDTEE support equipment or will be
programed as soon as requirements become more definite,

Appendix C is a detailed summary of existing personnel,
equipment, facility and data assets in NAVFAC and HNCEL,

C. Summary Plan

The NAVFAC techniczl end product capabilities required
by the various construction requirements, derived from existing
and. foreseeable missions, are showm in Figure II.C.l. £fvppendix
A contains L4 design concepts which are the basis for this
Figure, The missions, for which the construction requirements
were inferred, were obtained from Navy planning documents and
with the benefit of the speakers whose briefs appear in Aopendix
B. The capabilities are fully discussed in Sections IV.A and
IV.B covering the NAVFAC-NCEL life cycle management and engineer-
ing cepeability end the SEABEE military force capability re-
spectively, Figure II.C.2 relates end product capsbilities to
the additional required assets of personnel, equipment, facili-
ties, data, and contract services. Finally, Figure II.C.3
shows the resources needed for acquisition of the various
categories of assets. The resources are arranged by appro-
priation classes and fiscal years.
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III. MISSIONS AND CAPABILITIES
A. Retionale for Expending NAVFAC Capsbility

A study of the NAVFAC and SEABEE missions indicates that
there are functions and responsibilities to which ocean engineer-
ing capability must be identified, measured and improved. This
section relates NAVFAC and SEABEE mission requirements to their
.respective cepabilities and identifies deficiencies to be over-
come. The baseline of current cepsbility and the nsture of ocean
facilities lead to a regtionale for the required NAVFAC end SEABEE
expervise in ocesn engineering end the formuleltion of a plan to
develop thet cepability.

1. NAVFAC Missions and Roles in Ocesn Engineering

a. NAVFAC Mission

NAVFAC expertise in research, planning, design,
construction, maintenance, (i.e. acquisition through disposal)
of Naval shore facilities, utilities, fleet moorings, waterfront
structures, as well as transportation, construction and weight
handling equipment and shore nuclear power must be extended to
ocean bottom structures. The FAVFAC mission in ocean engineer-
ing is broadly defined in the NAVMAT Organization Manusl. NAV-
MATIOTE 5460 of 3 May 1966 assigns NAVFAC the responsibility
for planniug, designing, constructing, inspecting and wmaintain-
ing facilities with respect to fixed surface and subsurface
ocean structures.

Closely related is the effective utilization
of Man-In-The-Sea for construction tasks. The salvage mission
assigned to NAVSHIPS has many common elements of technology
and operations with construction.

b. Capability and Resvonsibility

In-house engineering expertise relating to
ocean technologies is a function which mist be maintained and
improved. Detailed analysis of the facility sub-system com-
ponent requirements vis a vis capebilities (Figure II.C.1)
indicates that NAVFAC must have total ocean engineering and
mgnagenent cgpability which includes:

(1) Prefabrication and assembly ashore.

(2) Handling end transportation on the sea
surface, in the ocean, and on the bottom.



7 o
i (3) Structures including platfoms, towers
and other components necessary t0 handle,
. Operabe and servige functional equipment.
(L)} Methods of applying adjustsble buoyancy
to permit control and precise placement
of facility elemeriis.
(5) Survey of the ocean bottom.
(5) Undervaber site prepsration.
(7} Soils investigations and construction of
foundations and supports.
(8) Comstruction and/or erection of facilities,
(9)- Provigions for servicing and maintenzuce.
(10) Protection and surveillance of facilities
. and complexes.
(11) WVechanics of placing and recovering heavy
loads in desp water,
{I ’ NAVFAC ocsat engineering responsibility is Tur-

ther demonstrated by its involvewent in the Favy's Deep Ocean
Techuclogy Frogram {DOT) which makes specific assignments to
MAVFAC for the developusnt of technologies pertinent to fixed
B ~surface-and-subsurfaceocean-structiures o The-DOT-Program-£am v it e
‘sponsibility matrix shows that NAVFAC is responsible for the
"Mest Bed Manned Bottom Instglletion" as follows:

(1) Site selection.

(2) Site vreparation and construction.
(3) Diver sumport.

(%) structural systems.

(5) vUtilities, safety and habitability
(in part).

(6) Navigation assistance, surveillance,

_ communication, comend and control

The Navgl Civil Engineering Leboratory is the
principal in-house lghoratory engaged in the dsvelopument of

ITr-2
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opean. technology required for the NAVFAC mission. Althdugh
Navgl Civil Engineering Laboratory (NCEL) is NAVFAC's principal
support laboratory,” it conducts also research and development
for Supervisor of Szlvage NAVSHIPS, the Man-In~The-Sea (MITS)
project of the Deep Submergence Systems Project 0ffice (DSSFO)
and others. '

NAVFAC, es the Navy's construction agent;
plans, programs and edninisters coutracts for all MILCON conw
*struction projects calling for underweber facilities. Tor
non-MILCON projects, assignment to HAVFAC is made on an in-

~@ividualr-bagts-by-the-project-director-concerned-with—therr
eonstruetion requirement.

Work accomplished to date has been generally
Jimited to. shallov depths, including tover instellation (Arpgus
Island), Polaris pop-up faeilities, snd undersea rénge equipe
xents. Operations in the sea are conducted routinely as a
part of the NCEL R&D progra.

2. SEABEE Missions and Roles in Ocean Fnglneering

a, SEABEE Mission

. Mission definition-~SEABEES are those Haval
Mobile and fnphibious Construction Batbtalions (MMCBs and ASBs)
comprising the ¥aval Construction Forces (WNCF). The SEABESS
provide combat consiruetlon for Navel, Mavine Corps and gther
military forces including tactical and losistic bases, UnAeTe oo

water construction, ship~to-shore fecility systems, maintensnce
and operation. SEABEES also engags din cold war operations and,
in peacetime, undertake construction vrojects for the trainming
needed to maintain their varbime readiness.,

b, NAVFAC Relationshiv to the SEABEES

The Naval Facilities Engineering Command has '
the responsibility of ensuring thet the Navsl Construction
Forces are cepable of meebing a1l missions assigned by the
Chief of Naeval Operations (CNO). NAVPAC supports the NCF in
three major areas: financigl, personnel and techniesl, Fi-
nanclal support dncludes initial oubtfitting, and ellovance re-
DPlacement. In personnel support, the number, grades, special-
ties and training of theé CEC officers and Growp VIIT pergsonnel
are recommended to BUPERS. Technical support provides for the

oo botel dntegration of  persommel.and: equipment into. o capable . .
ChiTitary GOnStruciion fomen | orv CHREECRY AR08 Copas
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c. Capebility Reduirements

A% a resullt of recent devélopments, the Lavy's
requirements and the SEARER capabilities for performing inshore
undervater construction have been revieved. This review con=
sidered terminel logistics and shive~to-~shore transfer, anti-
submarine warfare, riverine wesxfeare, counter insurgency, -
phibious operations, and inshore undersea warfare; snd the
repidly exparding needs for oceanographlce intelligence; These
'Ndvy missions will undoubtedly reguire ta acticel diverw-constructor
expertise capable to Tunction in a tectical mode omd militerily

e

.respensxvewmewthewﬁaeeuwerwﬁheater»C@mmandﬂraww&ﬁmf@kl@WSwtuau,
singce SEABEES are comulssioned units of the Havel Operating
Forcea end have alre ady Gemonstrated their shallow walter construce
tion capability they should be further developed and ubilized in
expected ocean construction missions.

As = consequence of the above, the CHO issued
OPNAV Totice 5450 on 21 MNoverber 1967, which:

(1) ‘=ssigns resgonsibility Lo NAVFAC to plan
for and dévelop the resonrce capebilitiss, resdiness, and material
support of pontoon equipment, fleet moovings and fixed surlhce/
subsurface ocean structures: for the opergting forces of the Navy
and Moring Corps and associsted activities;

(2) specifies that COMMAVFACEHGCOM is to be
kepu advﬂsed Ok all fac1]1t; constructlon reoulrenmnts generhied

on a contlnu:n” Das1s, ana

(3) urges ' Navel commiands and offices to ubilize
the sérvices of the Naval Construchtion Forees in the conduclh of
BDILEE and Operational programs requiring ocesn eéngineering capa-
bllltles.

3. NAVFAC. Tmpact in Ocean Engineering Today )

As is p01nted gut in- the ?D%/OMPPG Report (the Esler
RePO?t) of 2 July 1968, many Navy sctivities are developing and
employing deep submergence technologies to satisfy their particu-
lar mission responsibilities. There is less than se etisfactory
comrmmnication and coordination among the several agents -ehgaged
in the deep ocean studies and develophent work relabed to Faeili-
t*es and upd rwauer conutructlon‘ Thls Iragnentatlon of facilities
devel -

ITT-h
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sub-systen development integrally with the primary systems. Part
of the fragmentétion is due to the commonalty of the involved
technologies,

NAVPAC experience and technical knowehow has not.
always been récognized and ubilized to the best advantage to
the Nevy. WAVFAC's involvement 'in ocean ehgineering thus faor
has been mainly through RITRE in the development of technological
know-how of vide scope and depth in materials, soils, systenms,
rower; ete.--approximately §11,000,000 in 10 years. SEALAD i
en exsmple of non-recognition by other Navy activities of NAVFAC's

CEpEp Y TtLes T FEoN T IR e IoN, SHADAS Wos considered o Tixed
(non~mobile) undervater facility ss dpposed to a propelled {mobile)
structure. Consequently, just as with other Tixed Navy facilities
HAVFAC participation in plemning, engineering, site selection,
besting, end support should have been included. These Tunciions
were reguirved for most of the sub-systems which now comprise the
DSSP SEALAB project. In retrospect, it appsars that NAVFAC should
have participated in the SEALAR series. Indeed, this observabion
is also made in the INDS/OEPPG {Esler) Report. To have teken of
this task in 1962-63 would have reguired then, just as now, the
assenlly of & stafl capeble of developing and bromoting system
concepts and providing visidility of the NAVFAC capshility.

"L, Conclusiocn
There is a sufficient basis to conclude that unidere
sea construction will take place within the nexs dQCa&e.(Appendixes

Awanﬁmiﬂ'andw$ha$¢ihiswconstructi@nwmiggwme&a$emﬁoy0ceahwﬁurveiwgwwww; ..... \\\\\\\ it
lance, veapons and logistics systenms.

)

The Navy has the opportunity to assume nationz).
leadership in ocdean technology engineering and construction.
Tf FAVFAC and the SEABEES do not respond to this opportunity
for leadership and contribubion to the national needs, other
agencies or elements of the Services may. Additionally, there
is the need 1o mzke svailsble a nilitary construction force in
being, bagked by HAVFAC ocean engineering know-how, and ready
to meet military needs for underwaber construchkion.

NAVFAC is now assigned the task of develooving con-
struction techniques and hardware. ILack of tangivle return to
the Navy hes resulted in budget cuts in development Funds being:
placed on NAVFAC., Demonstration that NAVFAC can in Ffaet under~
teke and do ocean jobs is needed. The high cost of widersea
operations:dictates that & production orisnted: ~houss organizac
tion, with strong motivetions to decresse cost and increase ef-
Tectiveness, be developed in the Naval Construction Foreces in
particular and NAVPAC in general. Such capability will incresse

111-5



our strategie and tactical options through the flexible use of
the ocean bottom. With sufficient determination and attention
to advanced technology (e function of proper funding, staffing
and policy) HAVFAC can successfully develop the construction
systems, and with proper training and equipment the SEABEES can
carry oub. the construction operebions.

B. Capability Plen Approdch

. Tie task group proceeded to develop the promosed caps~
bility plan as follows (Figure III B-1): '

1. Assimilation of pertinent information bearing
on the subjech: nationsl policy, Havy missions, state of tech-
nology, level of effort, menagement of Ocecan Engineering Progremee
nationally and Navy wide.

2, Briefings from key people representing the orgenizas
~bipy P* iy - [ R

tions participating in the sheping of the ccean engineering poXicy,.

programs and bechnolozy (Appendii B).

3. A workshop week of informel briefings, discussions,
and work sessions as outlined in Figure IIT B-2.

. In formulating the capsbility plan two basic ingredients
were consigered: (1) Ovérational Reouiresents and (2) Resource
Capabilities. For each RDIYE focal project ‘and operational system.
i.e. the reguirements, a concepbtusl Zesipgn wes develoved which
represents probeble sealfloor Ffacllity subesystem, Forty-four

e gueh - Ge stpns are ineluded i AT ENa IR AT YR BRe R o SR ee

ture (1BS)was then developed £Or each project design concent.

The WES was used to identifys end product technical capabilities
necessary to construct the concéept, Time Iremes were estoblished
for atbalmment of required operational cepebility. These time
frames are: the current period (1-2 years); near~time-frane

(3-5 years), mid-range period {5-10 yeers) and long range (10~

20 years). The cepability plan sAdresses three major organiza~
tional end functional entities: Engineering and Program Hanage-
ment (NAVFAC); The Combat Construction Force (SEABERS) and

RDTEE (NCEL and NRDL).

The resources nseded to acquire the personnel, eguip-
ment, faeility, and contractor service assets Tor the technical
-and operational cepability were estinabed by appropriation class
end fiseal year. Finelly, & set of Fecomnended FY 69 actiong,

o initiate the nece hanges in the policy, organizetion,
Cinidingy trainin ment an St ol

: Gy Al gy raallal
SEABEES, were formulated.
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' IV. "CAPABILITY PLAN

A. NAVBAC
- This section does not include the development  of a mili-
tary force capability (this is addressed in Part B); rather, it
dddresses the development of an engineering capability applicabls
to many projects at all stages of the life cyc¢le consisting mainly
-of officers, professionsl engineers and technicians competent to
apply a broad spectium of engineering éxpértisé to undervater con-
SEructIon misslonsS e

1, Background

The sywmergistic effects of technologieal progress in
several iuteracting and complementing fields will bring about the
creation of warfare and suppert systems making extensive and imn-
tensive use of the ocean bottom environment. Ulthln the confines
of todays technological and operational concepts, the following
warfare/mission groups are identified:

ASW- Surveillance
Shallow Water Warefare/Support
y Mine Warfare
1 Amphibious Warfare
' U/W Storage
Surface Logistics and Work Platfers
Sea-~ Based Strateglc Deterence

For the efficient channeling of resources to develop
the dppropriate Know-how, several R&D focal projects have been
proposed on the premise that if they can be done, most foreseeable
operational projects can also be done, Operational and focal
projects that were identified by the task force are summarized ia
Figure IIC.1. They serve as points of departure for the develop-
ment of ptobable facility sub- system configurations and their asse-
ciated work breakdown structures, i.e. their coustituent parts of

sub-assenblies and components. (See Appendix A and Figure A-1).
These design couwceépts then comstitubed the basis for preparing
Figure ITC.1. Figure A-1 is in more detail and skows the oceur-
rence frequeucy and spectrum of technological capabilities as
they relate to the foreseeable mission requirements,

The time phasing of these requirements depends upon
.~ the development of Systems. as a result of interactior
i 4 S S i Projecti
the mllltary nece951ty when comp1led w1th projections of technology
into the future introduce considerable uncertainty. However, to
plan for the timely acquisition of the necessary assets, the
best pogsible projection of requirements must 0enerallv be wade,
The requirements were assessed as to their time phasing (a) by

Iv-1



congidéring implicitly depth of watér, clandestine/concealmerit
and speed of accowmplishment, and (b} by considering military
necessity as expressed in Navy planning documents. The resulting
“probable' time phasing is shown in Figure IVA.1 and constitutes
the basis for this plan.

2. Capability Discussion

Capability is defined for purposes of this study to.
mean ‘The organic ability to perform, build or conduct a technieal
end fdnction or product,”" Specifically for the mission and roles

e

BTN A K e o Yol N M B M M =Tt B oo F ol i ol i M Y T R o DA T i X T s Y-
are as follows:

a, GSitée Surveying and Environmental Engineering.

_ b. Underwater Structural Sub-systems (includes:
structures, foundations, assembly and consfruction).

t. Power.

d. Life.Support_and'Human Factors Engineering,

e. Cbmﬁand and Control Interfate Engiﬁeering.
While there are other ways of defining capability this

was selected because of its generality., It implies: (a) a "life
eycle" aspect (i.e. R&D; plamming, design, construction, main-

L @RARCE. AR Operations).,. (b)) dE. Lsdlndependcngwqf BLL O BANTEET smiecsssirmmin s

tional implicatiens, nmamely, who does it, i.e. industry, civil
service, or military, and {c) it includes both engineering
knowledge add data or "softwaré’ and physical préducts or "hard-
ware'',

Figure IV.A.2 shows then that a particular technological
capability implies many possible combinatioms through which it is
exercised depeunding upon the circumstances surrounding each !
gspecific reguirement. The selected capability prefile esséntially
parallels that of the Deep Ocean Technolégy (DOT) Program.

The major broad'capability=areas are outlined as follows:

Site Selection and Environmental Engineering. The ability
to conduct the spectrum of observations and analyses necessary to
converge on the wmogt appropriate site for a given mission and prom

2. Tor Lengineering necessary. for stotalienvironmental:. e
bility, The detailed distribution and level of expertise ‘will be
determined as requirements materialized. However, broadly speaking

Iv-2
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Vertical Arrays
Horizontal Arrays
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Weight Handling
Breakwaters
Riverine Warfare

Tektite

Sealab
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Inshore Undersea Warfare
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U/W Drydock
U/W Pressure Test Facility
Manned Habitat (DOT)

National Ocean Buoy System

Ocean Data Collection System

Weather Data Collection System

Geophys. Data Collection System
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{ NAVFAC. should lead in the development and application of those
tectniques that measure the engineering characteristics of a
site. The level of confidemce must be consistent with the life
cycle strucltoral and funectional integrity requirements of the
facilities complex. This is mainly direct physical exploration
and :analysis but it dees include the technical specification
and appliecation of chemical, biological and geophysical methods
of measuring the earth and water envirowmscut. Géophysical and
oceanographic methods and knouledge will not be developed by

- NAVFAC except insofar as is necessaryitofplan,.engineer and
administer contractual efforts for the sérvices of industry and
other government agencies. Usé of geophysical and oceanpgranhic

techuiques can be planned and even performed by NAVFAC personnel.
Support ‘equipment and facilities for site selection in general
follow a similar rational. Specifically, development. of support
ships sub-assemblies and airplanes will probably be ‘those of
others, Planning For their use and operatiomnal control can be
done by NAVFAC personnel.

Underwvater Struttural Sub-Systems.

Materials and Structural Engiﬁeaiing, This includes

total life cycle expertise im the engineering use of materials
for facility complexes, Tun this area NAVFAC will perform new

e technology developments, engineering, planning, design aand

( specification, dand will have the ability to contract for con-

- struction, mainténance and operation., In structural eéngineerivg
the emphasis will be in efficient application and extedsion of
know-how recognizing related aud pertinent €fforts by others

e e et S_u;c;h;_.,.&smNAES_H'IP,S-.,m_mC,_r;i-,l:;e-r-.-j:.a_m._gQ\E,,,.t;h.e.,.\.d.e_.s'.i\g.n.,.,.and.ﬁ....ce._r_t:.J-L;ﬁmc_a..t.i}on_,wof ..... et e

pressure test facilities is iuncloded. '

]

Foundations, This includes fixed foundations, anchors,
deadmen, trenching earth meving, drilling, pile driving, seil
stabilizatiqn_and'surfacing; In foundations, anchors and earth-
work NAVFAG will lead in the development of the state-of-the-art,
as well as engineering apd applications. The entire spectrum of
soil and rock mechanics (hardware and software) shall be the
technical backbone with expertise in depth and breadth.

The general support equipment for carrying out work such
as foundations and structures will be contracted from industry.
or provided by elements of the operating forces such as SEABEES,
Balvage, NAVOCEANO, ete, Principal teéchnical equipment may be #
that developed and operated by Navy Laboratories such as Naval
Civil Engineerin EL) and Naval Underses Warfare
binleh T L-bethat ofcontracto

Ty
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‘Site Assembly -and Ceastruction, This includes capa~
bility for the engineeriug specification and construction
surveillance of the following classes of activities: {(a) cutting,
welding, and viveting, (b) utility commecticus, {(¢) weight .and
bulk handling and transporting, (d) téols and equipment for
divers, and (e) nets, cables, 4nd platform operation, Expertise
to plan, engineey, contract for and inspect these activities
shall rest within NAVFAC. The development of mew techuiques
shall be one of the plimary technical leadership objectives of
NAVFAC through ROT&E. Reliable kuow-how for the efficient
specificarion and surveillance for movimng, assembling and con-
“structing structural complexes shall be centrélm€67thé basic
capability of the NAVFAC engineering bteam. Actual work may be
contracted. Surveillance shall be by military and civilian _
personnel, augmented by contractor services as requirements and
circumstances necessitate.

Power. This includés the total engineering know-how
to develop, specify and contract for power systems aud asso-
ciated copversion and distribution suh-systems. It includes,
surface umbilical, reactor, petroleum fueled, radioisotope,
fuel cell, baLLery and related sub-svstems,

. Life Support and Human Faélérs. This includes the total

f environmental and human factors englneering necessary to pri-

' marily mouitor and secondarily counduct development and specify
man~machine sub-systems and create proper life support environ-
ments within and without any habitats or ethey facilities,

oo GAP ADALAL T 8 G £ O L@ SUP P OB OF - divE 8-SR AL Lo b E - SRAT BTt R s

the assewbly and congtructien group, Tt encompasses safurated
and non-saturated diving; ingress aund egress, hyperbaric and
one atmosphere environments.,

Command and Control. This capability is required to
obtain the timély services of other expertise in communicationg,
navigation, sutveillance (ascoustics},_insttuméntétion and data
processing. This capability will ‘provide liaison for effective
system integratiom. Accordingly, operational as contrasted to
professional engineering talent will suffice in general,

3. Gbals:

The attainment of the proposed capability can be
visualized in terms of specific goals as follows:

anticipated DOT RDT&F prooram by 1969 maintain and stfengthen
contacty -in R&D and operational communities.

AT
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C fb, Prov{de limited pcean facilities with sub-
stantial reliance on NCEL expertise by 1970,

c. Provide planning, design, and contracting
services by 1971, :

d. Provide, in. addition to the above, construction,
maintenance and operetlon C&pablllty by 1972 (through contractors
in industry and SEABEES (part IV-B of this report)).

e. Total Iife cycle englneellng, acquisition,
management and operation by 1973,

f. MNuclear reactor power underwater prototype in
operation by 1974.

The above capabilities shall be available to the Navy
through the Conmarider NAVFAC within depth, operational, sea-
state and other constraints imposed by the state of technology.
A1l would develop gimultaveously and would be counsidered to be
established as routine activities at the times indicated.

While thesé ate the primary visible goals, NAVFAC
together with NOEL should proceed immediately to develop an
. Ad Hoc capability for total engineering and acquisition until
{ the specific personnel capability is staffed. This is to be
* achieved through collateral duty designation of certain personnel.
Supplemental accelerated trainiug should be afforded to these
people on a crash basgis early in 1969. (See next section IV.C for
e oo GLS EuUSSI: 0{-‘1’«-«-.0:'-£~'--»-t=_11'-a-v1'_--n'~?';n'g“"~'&'n-d-—-rs' ection~Vl-for-inter im~F¥6 9-‘*"'a'C‘_t"i_-"Qﬂ_" e

4, General Counsiderations

a. NAVFAC/NCEL Relatiounship.

The capability outlined inm the subsequent
paragraphs is in terms of NAVFAC and NCEL professional and
technical pergontel assets, fac111tles, equipment, data and
resources for contracting., It is recognized, however, that NCEL
ceilings arezcontrdlled'by the Dlrector of Naval Laboratories
and not by NAVFAC,

b. Location of Field Activity.

Location of most NAVFAC billets will have to be
at the field level u1t1mate1y Proxt 1ty to hash1ngton will be re
S wforig nuckens Y ( laoning -and programming-and:
appralsal purposes and for liaisen with CNM, CNO and the SYSCOMS.
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Capablllty Goals and Perscrnel Projections
for NAVFAC and NCEL +

PERSONNEL ¥
: . . . _ NAVFAC NCEL
!Mana.gembr}'h of Bxploratory Development
rR&D in Ocean Er\gneerlna, Limited Shallow
. Uate** Construction !
B e i . i i o e R e 26
] ~ e P——
l Develop management team for the Deep |
i Ocean Technology program and SEABEE | _
b9 o TIPS TE e
E Capablllty “or Z!J.mu_tod f’aCLlltles }
f 1 wbilizing NCEL expert.lse { . -
) FOA et SO RIUUUUP SIS, MY 1%
e A e e B o A T ! ""'[- N e
|
TLfostin capﬂbllﬂ.;ff:y . e e DD 55
E Fxtend capability to includs fuil Con—"f'
: ’ struction, Malmenance, and Opev‘abmn :
T2+ < e BS _L62
Total 111e cycle engineering acqulsil—- i !
73l e biON management, capavility |51 &
pY 70
P e e e L
— - .. | ]
|1. Geographical re-distribution of | !
_E -capab1 1ity I '
i 2. Great _ep;..h and: complexity. o —
+ less SEABEES
§ x C‘tllmulat"ive figures

Figgure TV . A.B
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C The ffeld3activity ¢can be located in ode of five locatioms
listed below with their advantages and disadvantiges.

Loc¢ation Advantage Disadvantage
Port Hueneme Proximity to RIWC, Furthering Weszt
NCEL, CBC Codast Concentration.
Distance from
Washington
Boston Proximity to Wash. Distance from NCEL

Bolster local EFD,

TREEEGH AR
center of ocean
‘technology ‘and

science.
Southeast Div. Previous ocean re- EFD heavily involved
and/or Southwest lated experience, in other activities
Diwv. Proximity to emerg- because of Mavy

ing odean industry concentration.

ceuters of Florida:
and Southern Calif,

Chesapeake Div. Proximity tao D. C, Distance fromw NCEL
and NUWC

LT

As'NAVFAC’s'capability and the Navy's'demands evalve it will be-~
come clearer as to wheré field centers of excellence should be

~established... Because.of. proximity.to. Hashington.and.the. East.... .
Coast centers of ocean engineering, it appears that CHESDIV should
be the first such field centgr.

As noted in Sections II and IIT présent capability of
NAVFAC lacks appropriate specitalization and specific océan bottom
experiénce, in geveral. Structural engineers from the Waterfront
Structures Section of NAVFAC and EFD's have accumulated considerable
knowledge of the surface ccean environment and shallow water bottoms.
They, in the aggregate, constitute @ substantial backbone of
expertise that can quickly adapt to accomplish possible designs for
near time missions complemented by NCEL and guided by the Deep
Ocean. Facilities Consultant,

c. NAVFAC Training.

An agressive and ambitiots training effort needs
to:be undertaken in 4. thred: fold manner:

(1} A crash basis re-training program of the Ad
Hoc ocean englaeerlng capability group discussed in paragraph IVA3,
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(2) Establish an evolving 2 week intensive
course in Seafloor Engineering through the collaboraticn of
CECOS, NCEL RUWG and NAVOCEANO, (SeL Iv. C) This course shall
be for CEC offlcers, Sentor Peétty Officers and ecivilians,

(3) The promoltion of a liberal poliey and a
suitable compensation plan to encourage personnel to undertaks
Ocean Engineering studies leading to advanced degrees.

The Director Ocean Engineering Programs
(Part V) shall formulate and implement a detailed plan for the
above and as furtheir discusséd in Section IV.C.

d. Policy Towards Tustitutions.

To further the capability of the Command, it is
necessary to eitablish and maintain close constructive and cordial
interchanges with institutional establishments relating to ocean
engindering, i.e. trade associations, industrial agsociations,
proféssional societies, labor unlons, regional promotional organdi-

zations, specific interest groups (e.g. conservatloilsts, bird

watchiers, ete.) and; most of all, the academic community. To this
end all officers and prof6351ona1 personnel. shall endeavor to
participate in the activities of such other groups and through
their ¢ontribution promote the Command's image.

e, NAVFAC Initiative

jects such as Seasplder 1ektlte,WArgoq TqTand and dcmonstrat@ ..... et S I

capablllty to carry total technical management as well as

qQuality engineering. NAVFAC, should $nitiate concept formula-
tion activities for facility subsystems by propasitig technical
concepts, to weapons and. support S$ystem plannérs and managers and
by assisting OPNAV iu preparing requirement documents. To
accomplish this it is necess sdry to achieve an organizational
staffing structure that caw maintain contact with the Ocean

'Englneerlng Community both Navy and industry and with OPNAV as
discussed in Section V.

In particular NAVFAC should assume the initia-
tive to secure the new Man-In-The-Sea (MITS) Program, The
NDS/OEPPG (Esler) Report recommanded cancellation of the present’
MITS Program and the establishment of a new MITS Program of
exparded scope. ‘One of the three recommended alternatives for
mana01ng the NDS/OEPPG recommended MITS Program 1s the establlsh-
lhe gfeates: area of potent1a1 m111tary appllcatlon
of Man-Tn- The Sea techndlogy, not otherwise being satisfied,
appears, to the Planuing Group, to be underwater construction,
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Indeed, the proposed Man-In-The-Sea Program focal points are
undervater construction tasks. The completion of these tasks
will involve significant developments in system operations and

nuclear energy sources, and finally the translation of under-

water construction capabilities to some dperating arm of the
Navy -forces; like the SEABEES construction battalions." The
NDS/OEPPCG recoimmends the establishment of a Project Mamager for
the new Man-In-The-Sea Program. It goes on to say on page V-33
"If au effort substantially less than the recommended one for
Man-In-The-Sea is approved then it would appear more appropriate
to either continue project management im the ﬁSSPQ_qr'to assign
management to NAVFAC." It is recommended that: NAVEFAC take the

akh e

- initiative fo present, in an objective and positive mander, to

the Chief of Naval Material, the benefits that the Navy will
derive if NAVFAC is designated PM. for the.NDS/DEPPG":evised-Man—
In-The-Sea Program. The Commander, NAVFAC should be able to assume

the Chief of Naval Material of NAVFAG's management and technical

capability for the MITS PM task.

f. Sdpport Persomnel

Requirements for clerical and other support
personnel resulting from a numerical inéredse in technical and
management personnel have not been estimated eéxcept for the clerk-
stenographer in the'pfoposed Director of Ocean Engineering
Programs.

g. Contracting,

NAVFAC shall exploit the "Civil Works' NAVDOCKS

Form 22 mode. of Schdutracting.fgr the execution of sea-floor

construction in cases where the Governmeut has awarded a package
contract for the entire system to a private contractor. Provi-
sions for this must be made in the Acquisition Management Plan,

5. Additional Assets and Resources.

This section presents the personnel, equipment,
facilities, and data assets to be required additionally by each
fiscal year. Estimates of resources for development and services
by other government and industry are also included. They are
arranged by the capability areas of Seckion IV.A,2, and they

are summarized in Figured II.C.2 and II.C,3,
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a. Site Selection and Environmental Engineering.
(48 defined in Section IVA(2).)

(1) Persounel.

As stated in Section IV.A.2 the basic NAVFAC
capability shall be aimed at the evaluation of tentative sites

‘for selection of the final site, The large scale surveyivg of

large ateas of the ocean baottom will be done by othérs such gs

NAVOCEAND, or NRL. However, NAVFAC must be able to commuricaté

e

in terms of and understand the bagic capabilities and limita-

tions of geophysical, acoustic and other indirect techniques Ffor
surveying the ocean bottom and its environment.

The knoW~h0w-fequired.er assegsing the
engineering characteristics during the site survey process is
techuicdlly closely related to the know-how requirved for- the
successful design, construction, and mainteunaunce of foundations,
moorings, stabilized bottoms, etc. Essentially, the NAVFAC
capability to cope with the ocean bottom shall stem from a
balanced core of professionals and technicians from the following
disciplines: geophysics, geology, bceanography, soils, ¢ivil,
ocean and instrumentation engineering. A comparable capability
needs to be developed at NUEL over and above present levels,

The tabulaLion belasg is in terms of NAVFAC

and NCEL. personnel subdivided in two broad grouplncs

74
Additional by year '
Soils/Civil Engineers
NAVFAC, 1 1 1 1 1 0
NCEL 4 2 2 1 1 0
Ocean/Geo. Secientists
NAVEAC 1 1 1 1 0 0
NCEL 1 1 1 1 0 0
Cumulative
NAVFAG 2 &, 6 8 9 9
OMN ($K) 40 80 120 160 180 180
NCEL 5 g 11 13 4 14
RDT&E ($K) 100 160 220 260 280 280

L The-aboves ersonnel - numbe¥s.are representa
Eive of the order of magnitude regquired for site surveys, selec-
tion, preparation amd for foundationms, dnchorageés, and earthwork.
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{ A (2) Facilities.

A pressure test facility which has already
been programmed at NCEL undeér MILGON in the amount of S10M will
be required by 1971. Facilites tliat NAVOCEANC will require for
processing any additional data and to quppoxt any additienal

-survey ships are not included.

(3) Equipment:

Site selection and foundatioun engineering
raquire the development of equipment teo measure the engineering
—-RLORELLLES..0L..0Cean. BOL bonSwrm Ll gEneral ptheequipmenteongdsts
of eoring, sampling, in-situ testing, lab-testing, and environ-

mental coutrol apparatus, Some goophyq1ca1 (i.e. electric,
acoustic and maguetic) measuring equipment will be involved--
though the bulk will be provided and funded by NAVOCEANO,

It is assumed that general purpose support
equipment such as boats, ships, plaunes, etc. will be provided by
the fleets and other Navy. Research and support ships in
existence or planned are expected to suffice for the foresesable
requirements in the mext 5 years, However, if NAVFAC/NCEL
determine that a specialized surface support ship and related
subiersibles and other support craft must be acquired for this

€;~ specific purpose then additional OPN funding will be required as
: estimated belaw:

69 70 71 72 73 74

e L s L i

Field atd Lab Equipmene
RDTSE ($K)

Suppoert Equipment

OPN ($K) * 0 0 1000 2000 2000 500
RDT&E: (§K) 0 100 150 206 200 200
RDT&E* ($K) 0 0 500 1000 500 0

# Ship Cohwersion

(4) Data,

The collection sterage and retrieval of
data as to the engiveering properties of soils and ralated geologic
and. geophysical information shall be iunitially the primary: responsi-
blllty of NCEL as uegotlated with WAVFAC An agr@ement and a tlme-

of acqulrlng, manlpulatlno and dlssemlnatlnc data to engineers at
NAVFAC, NCEL and others. The eéarly economic utilization of auto-
{- mation with time- -phasing, real-time access shall be the ebjective.
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( " (5) Resources for Tndustry aud Other Goverument.

. Utilization of industry and other government
talent is impevative. Accordingly, the tabulation below shows
the level of funding to be pirogrammed by NAVFAC RDT&E for the
indicated allocations namely: Site Engineering -- this is pri-
marily studies by industry, Comsultants and universities relating
to site selecticn, site preparation, foundations and anchors.
Liaison with NAVOCEANO -- this is R&D effort by NAVOCEANO whose
cutput is required for the NAVFAC mission. It consists of geo-
physical instrumentation, methods, theery, correlations, etc.
Geophivsical R&D -~ this includes researchg-development'and studies

=hy=industry-tr-geophysicaland-oceanographic medsurementg andm o
applicatiolis, and corvelations as veguired for site selection and
environmental eugideering.

69 70 71 72 73 74

Site Engincering
Software/Industry

RDTEE ($K) 0 100 100 200 200 200
Services from NAVOCEANO _ _
RDTER (SK) 0 100 100 100 100 100
{ R&D Geophysics (Industry)
“ RDT&E (8K) 0 150 150 150 150 150

b, Underwater Structural Sub-Systems. (As defined

i. Materials apd Structural Engineeving (As deéfined
in Section 1VA 2y,

(1) Personnel,

Planning, design, specifications,.cdnttatting,
contractor surveillance, and structural maiutenantge will be
decomplished by a balanced mix of persounel traihed and experieénced
in pertinent. aspects of structural engineering (such as. cable
dynamics, thick aad thin shells, fabrication techmology, ete,) and
materials (such as steels, reinforced and unreinforced plastics,
filament wound fiberglass, coucrete and their related corrosion
and corrosion preveuntion aspects). The requirements tabulated
below are based on the assumption that NAVSHIPS, DSSP, etc. dre
extenQ1vely 1nvolved in advancing the state- Df the art of the

= . -.a p f 110‘\?
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69 70 71 72 73 24
Additional by Year:
NAVFAC 0 1 1 3 0 0
NCEL 1 2 3 0 0 0
Cumulative _ _
NAVFAC 0 1 2 5 5 5
08 (8K) 0 20 40 100 100 100
NCEL 1 3 6 6 6 6
RDT&E (§K) 20 60 120 1200 120 120

Tt IS’Hﬁﬁﬁﬁéﬁ'Tﬁ“fﬁﬁ“ﬁbéﬁé”fﬁéwaKVSHTPSmﬁfll R

continue to be the lead development activity in metal pressure
hulls. Finally, materials and structural engineering personnel
will provide all techanical bSCnUp to SEABEE executed operations.

‘ NAVFAC personnel will wmaintain expertise in
the efficient design, analysis and maintenance -of pressure
vegsels with special attention to surface installaticgns used for
T&F dand diving purposes. NAVFAC personnel will conduct the
certifications to be required for all work plaLfolmq and undersea

‘habitats.

(2) Facilities.

No additional facilities are required other
than the already programmed pressure test facility of NCEL and
sufficient office space,

No 13b01at01y or field equipment for primary
or support operations are required, All equipment will be provided
by specific fabrication/erection contractors.

(4) Data,

It is expected that technical data require-
ments will be identified and NCEL and NAVFAC will de51gn a system
capable of rapid evolvement into an automated Stovage, computation
and retrieval system with time sharing/real time aceess by both
organizations. Cousideration shall be given fo fHe computation
and data systenis capability and needs of others, such as NAVSHIPS,
Froject STORE of ONR shall be utilized to the maximum practicable
extent,

P
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( ) (5) Resources for Industyy and Other Govermment.

. Studies, research computer services and A&E
services from industry and. gov91nment will be reguired &as follows:

69 70 71 72 73 74

Software RDT&E (SR) 0. 100 250 250 300 200
. Computer Services® (8K) 0 106 100 100 160 100

*Reported as Data in Figure 11.C.3,

di, Feuqda;zoqg
These requirements arve included ¥u Section
IV.A.5.a "Site Selection! because of the similarity of the
dl%ClpllBEQ.

. iii. Site Assembly and Construction., (As defined in
Section IV.A.2), )

(1} Persounel.

. An assoriment of technical personmel with
6” field experience in fabrication, construction, and marine or
' salvage vork is required to br1nv about efflflent desigus, and
their economic execution and maintenance, Tabulated below arc
‘thie time-phased personnel requirements:

R T T

Additional by yedr

NAVFAC 0 1 1 1 1 1
NCEYL Civiliad 0 3 3 2 2 2
Military: divers EM 5 15 5
officers . . & 1 0 0 0. 0 .
Cumulative
NAVFAC 0 1 2 3 &, 5
O&MN ($K) 0 20 40 60 80 100
NCEL 0 3 6 8 10 12
RDT&E (8K 0 60 120 160 200 240
NCEL (Military) £ 2 N re oxh
MPN - {$1) 37 112 137 137 137

No mejor facilities will he. required. Use
of existing or contractor facilities will suffice. Additional

5 effice space must be provided as necessary.




(3) Equipment,

-

Additional specialized field test equipment
will be tequired as estimated below:

69 70 71 72 73 74

Equipment 0 2500 300 400 500 500

RDT&E (SK) 0 250 300 400 500 500
(4) Data.

: Collection of experience and its reduction
to data form and manuals will be accomplished on a continuing
basis. by NCEL and NAVFAC jointly, Industrial e¥perietce will
have to be monitored, collected and stEored in data banks.

(5) Resources for Industry and Other Covernment.

A variety of design and special studies will
be required in the development of equipment work platforms vaisiug
and lowering techniques and ethers. Included are the hardware for
"In-betton' and CONSHELF Mauned Habitat,

70 71 72 73 74
Software (Industry) .
. ROT&E {(8K) 150 250 250 150 150
R e N (Inéggtrijwmwwwmmwmww ,,,,, fMWWWM \\\\\ fﬂ ............................................
RUDT&E ($K) SQO| 1000 1500 2000 2000
Hardware for Site
Preparation *
RDT&E ($K) 3000 3500 3000 3000 2500
OPN ($K) 0 4000 5000 1000 14000
Hardware for CONSHELF
Mauned Habitat _ _ _ o
RDT&E (SK) 2000 5000 15000 8000 2000

© Hardware for earth moving tunneling and soil stabilization as
well as "In-bottom’ habitat hardware dre included,

c. Power. (4s defined in Section IV.A.2).

(1) Personnel.
A balanced and evolving mix of nuelear,

electrical and mechanical engineers will be required in additien
to the present capability of Code 042, These personnel should be
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able to plan, contract and exercise coutractor surveillance and
field engineering for SEABEES. Sunmarized below are the priesent
and proposed perscunel assets.

09 70 71 72 73 74

AT

Additional
NAVFAC 0 0 1 Z 2 i
NCEL 0 0 0 1 0 0
NRDC 0 0 2 2 2 1

C_u.mul at iv e
OsMN ($K) 0 0 20 60 100 120
NCEL 0 0 0 1 0 0
RDI&E (5K) 0 0 0 20 20 20
NRDC 0 0 2 4 & 7
RDT&E ($K) 0 0 40 80 120 140

(2) Facilities,

A Navy test facility at NRDL for the testing
of AEC developed prototypes will be required in 1974. The
facility is estimated at $50, 060 for approximately 5,000 sq. ft.
of spaces,

(3) Equipment.

$500,000 of installed tesL equ1pﬂent Funds to. be. p;ogranmad iormwmg \\\\\\\ P —

FY 71, :and 72 at $250,000 per yesr. Development costs of test

equipmént to be part of the'reactor prototype ﬁevelopment Equip-
ment required for development work will be acquired through R&P
contracts with industry and other government agencies.

(4) Data.

A1l required experimental and engineering
performance data will be accumulated in NAVFAC Code 042.
Automated data bank will be planned and coordinated with other
agencies such as AEC to insure compatibility; efficiendy and
economy of data systems. Considération should be given to
access to such data banks by other organizations such as NCEL
and NRDL, It is expected that Code 042 should initiate immediate
action for the design of & data system with provisions for its
eventual tvansition to an automatic time sharlnc system by 1973 -
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(5) Resources for industry and other Goverument

. It is expected that NAVFAC will have to be
supported in software and hardware efforts from private industry aad other
government., The following additional RDI&EY effort specifically
directed to ocean related power development is estimated:

&9 70 71 72 73 74

- Feasibility and A&E Studies
by private industry

RDISE_($1) 06080 60 60 G0
Devélopment and Hardware B \ _

RET&E (SK) 0 300 300 300 300 300
Power developsient by AEC

RDT&E ($K) 0 500 500 300 500 500
Computer Sgrvicasd

O8N ($K) ¢ 100 100 100 100. 100

d. Life Support and Human Factors. (As defined in

Section IV.A.2,)
(1} Perscunel.,

Based oun the assumption that primary
developments in the state-of-the-art will be spearheaded by
e AR AUS LY AR - NAVSHIRS ;o i etipHa 648311 NAVFA G-l 0wl derb @ Qragmg e mmmmnsossnsenamsmmirearise
application with the abllzty to identify knowledge gaps for R&D

by -othexs,
Bio- medical,

The blend of skills includes:
and human fdactors engineers.

mechanlcal, elcctr1ca1
The ability to plaun

and specify internal (habifat) and external (divers) 1life support

.sub-systems

is the obJectlva

These personnel will provide

pertinent 1n_depth engiveering to SEABEES for complex problems

and man-mach

ine {ntégradation,

requirementsg:

* Trcluded is 1 ]

71 72

Medical Cfficer 2100

T A

Summéarized beloiy are the envisioned

69 70 3. 74
Additional
NAVFAC 0 1 1 1 0 1%
‘NCEL 1 1 3% 0 0 0
Cumulatlve
LU NAVFACY 0T S e ey
0&MN ($K) 0 20 40 60 60 60
WAVFAC 0 0 0 0 0 1
MPN ($K) 0 0 0 0 0 12
NCEL 1 2 A 4 4 4
RDTSE. ($K) 20 40 80 80 80 80
NCEL 0 0 1 1 1 2
MEN ($K) ] 0 12 12 12 24




(2) Facilities.

The now programmed pressure test facility
and other diving tanks already in existence or programmed will

be sufficient for any needs ‘the NAVFAC 1ife support and humdn

factors engincers are 1likély to require. The manned tank
programmed at- NSRDC(MDL) will require close coordination

(3) Equipment.

No spec1flc equipment is required for the

A

--appllcatlonwand*adaptqtrawwafmixfewsﬁppbrtWtechnoﬂmgv”w1th1ﬁ“3nd

without habitats (i.e. divers). Howeéver, there will be R&D proto-
type equipment and tools that the life support and human Ffactors
engineers will have to woxk with because of the empirical nature
and impovtance of this activity. Most such gquipment will
ultlmgtely become part of a specific project or scrapped in favor
and replaced by new developments.

{&4) Data.,

_ There are now in existence in NAVSHIPS,
BUMED, DSSP, SUPSAL, ONR, NUWC, and NCEL large quantities of
data. These data w111 sufflce and will have to be utilized by
NAVFAC engiveers, It is envisioned that initially NAVFAC may
obtain such data from NGEL. Ultimately, NAVFAC should gain time-
sharing, real-time access to an automated data storage systeéms that
SHIPS, MTD and others may have deaeloped It 1s belleved tnat life

quantlty and | complex1ty in the next few years as the oncean ac*1v1ty
gains momentumn,

(5) Resources for Industry and Other Government.
NAVFAC neéds to program ard -spousor R&D in
those areas that are not likely to be pursued by NAVSHIPS, Follow-

ing is au estimate of effort:

69 70 71 72 73 74

Softwarg Industry _
RDT&E ($K) 10 10 L0OG 50. 50 0

Hardware (Cryogenic Systens)
RDT&EE ($K) it 50 200 50 0 0
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'-e. Comniand and Control. (As defined in Section
IV.A.2)

(i) Persounel.

The know-hiow encowpassés the fields of
navigaticn and positioning, communication, acousticé, optics and
weaponary. Ib is net &nvisioned that in the next five yedrs the
volome of NAVFAC business will be sufficient to warrant a full
time professional in each of these fields. However, there will
be requircments for a modest nucleus of all-anound enginears of
technicians with suitable mix of background experience in the

-.engineer to: functiox

ETOVETHETCTSHET T TIETas Ine estimated time phasing of this

capablllty is as follows:

£9 70 71 72 73 74

Additional
NAVFAC 0 0 1 0 1 0
NCEL 0 1 0 1 0 0
Cumulative
NAVFAC 0 0 1 1 2 0
O8N (3K) 0 0 20 20 40 40
NCEL 0 1 0 2 0 0
RDT&E (S$K) 0 20 20. 40 40 40

There are other alternatives that can be
used singly or in combination with the above where the above
—Gapabiliky is. furnished.by nffqpn1q OB CEAN @ U D Bl @A AT @ g msssonsomssisasininio s
It is expected that the capablllty will be mainly for operational
and liaison purposes with other Comnands who unndoubtedly will be
the Principal Developing Activities for the total systems --
facilities belng oiily a sub-gystem,

{(2) Facilities.
None,

-(3) Equipment.
None

(4) Data, 3

Nowe; other than what is minimum for an

(5) Resources for Tadustry and other Covérament.

None of any significance.
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;' COF, Management Personnel

In addition to the technical personunel required
for the development of the techuniecal capability, discussed in
Section IV.A,5, it is necessary to provide CEC officers, and
civilian management and coordination pevsonnel as follows:

69 70 7L 72 73 74

. Officer 5100 (Cumulative) 2 2 2 2 2 2
MPN ($X) (Cumulative) 24 24 24 24 24 24

O&MN (SK) (Cumulative) 40 40 40 40 40 40

These personnel will staff the Office of the
Piredtor, Ocean Engincering Programs.

CEC Officers and civilian shall have appropriate
experience and trairing in ocean engineering..
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{f‘ TV, CAPABILITY PLAN

B. SEABEES

1., Background

The Naval_Construction Force (STAREES) involvement
near the shore line and in underwater construckion will be wvaried.
It is known that SEABEES have, in the past, worked on the sea's
surface and underwater in acecomplishing such tasks as Harbor
cleararice, obstruction removal, channel dredging, obtaining coral
agatregate supply, submarine cable emplacement, utility inspeckion
and.-Lepadr. construetion-of-pitrey-quaysy-martne-railvayes

amphibian landing ramps, bulkheads, éofferdams, bridge pier
foundationsg, piers, and boftom surveys.

In the future, new tasks can be expected which will
derive from modern concepts of riverine warfare, amphibious
warfare, inshore underseas warfare, the ﬂevelopment'of'”lnstant
Port" facilities, the ABFC System, oceanographic program, harhor
defense, dredging3 salvage, uﬁderﬁaﬁer'navigatian and floating
bases, In building the abeve eapabilities for combat readiness
there is dn inherent capability to support on-going EDT&E efforts
in peacetime which will provide the SEADEES an arena in which to
refine and develop underwater consfruction techniques and equipment,

Emphasis. 1is directad taward developing an ”ins;ant“
port capability within the SEAREES. During the next 5 years
(near term) SEABEES should acquire appreciably improved capability

_ in underyater comstruction using state-of-the-att techniques, to.. ... ..
R T develep ABFCTs ) tools, techniques and equipment thak will provide

for the rapid constyuction Qf néar shore facdilities such as ports,

The shallow underwater constructiongoperational
.capability during the near-term period will serve as a baseline
from whi¢h the capability to work at continental shelf depths of
600-1000 can be derived, It is anticipated that during the 5 to
10-year period (mid term) development of tools and diving
techuiques will persiit the SEABEES to perform 6cean construction
tasks, including covert combat cemstruction nissions on the
continental shelves (less than 1000 feet).

The development of a deep-bcean construction capa-~-
bility in support of wilitary operations would be accomplished
during the 11 to 20-year (long term) period. The basic technigues,
tools and Equipment for the plabemeﬁt? operation and maintenance
.of.deep—océan”bottom,inspallations~will-'- art. be-develop S
during “the mid-term period and the ‘coutiuued support of on~going
RE&D programs at that time will permit refiunement and translation
of developed capabilities into that reguired for deép-ocedn work.
(See Appendix B preseutation brief by Captdin Searle SUPSALY.

L
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2, Capsbility Discussion

An avalysis of the operational réquireménts, Appendix
A, indicates the necd for specific capabilities in ocean eugineering
which require SEABEES in the ocean environment and which are part
of the combat mission., The specifics developed below relate
primarily te the ngar time-frame requirements for capability
development,

a. Site'Survey and Envirohmental Effects

Techniques and capability .in topographic surveying

-and-~on-site-sotl-analysis-writl berequired oy B TETATIVETY ShaTT

areas in the cowbat arena. The capability for performing sirch
functions can be acquired by providing-general'5upport to NAVOCEAND
and NCEL programs and by appropriate trdining exerciseés,

b. Underwater Structures and Construction Systems
(1) Structures.

The STINGER system element most closely
related to structures is the Advanced Base Functional Component
(ABFC) System. (ABFC's provide the materiel pagkages which
SEABEES emplace in the forward area as part of their combat
congtruction mission,) NAVFAG, as the respongible agent for ABTFC
facilities design, must develop that family of ABFC's which meet
the Navy's operational requirements for conduct or support of
warfare in the ocean.

"""""" As an integral part of ABFC development, the
SEABEE experience must be cqutributed towards the formulation of
requiréments, concepts, and designs of improved systems. Assess-

went of Military Worth, Technical Feasibility and Economic

Acceptability require SEABEE operational expériénce. Teedback

for the correction of design deficiencies and training programs

must be initiated early to provide the required SEABEE capability.

In addition, SEABEE underwater construction
capability should be used in Test and Bvaluation of ABFC. designs
and harvdware as a test of STINGER system parformance iu support of
ABFC development and as a measure of cperational readiness of
the ABFC aund the SEABEES,

(2) Construction Techniques/Capabilities

equires: devel;
surate with opera-
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{ ' (a) Establishmént of 4 trained diver base.

(b) Establishment of communication link
between. the constructor and the operationally oriented planner.

‘ (¢) Provision for visibility to and identi-
ficatiorn of the SEABEE role in Ocean Engineering.

{(d) Offering of the means for an ivereasing
-gpectrum of alternative solutioms to weapous system desfgners
problema in systeém desigu and analysis efforts.

~Farthr-moving-and-beottom-stabitity-ia-general
will be accomplished overtly, However, there will be missions
requiring covert activity provided the state-of-the~art of earth
moving will permit it, The requirement relates to large volume
efforts (as in harbor dredging or slope stabilimation) and to low
volume efforts {as in foundaticn preparation for tower or pad
construction for an underwalter supply cache), Short range, overt
shallow water capability can be achieved with barge-mounted cranes
or dredges augmented by diver inspectors. Explosive devices and
"yatet-hammer techmiques' should be developed for application in
aexcavation and trenchiing.

Related to the dbove are certdin equipments
{ whieh must be investigated and developed. The dévelepment
objectives shall be: capability for covert opevations, and highly
efficient overt operatioms. These equipments include:

dozere, trench01s, mater1als handllng dEVlCES plle drlvers,
concrete and placement eguippent.

(b) Surface Support équipment: comucrete
devices, work barges and diving suppert gear.

Included in the development of the equipment
cdpability is an underwater work vehicle, It will be specifically '
designed to fulfill the shallow water coustruction needs of the
Navy's Deep Ocean Technology Program, If will be designed as an
Advanced Base Functional Component, possibly with a modular system
of coustruction cemponents which may be added or removed as the
tasks vequire. The vehicle must be able to function in depths
down to 1,000 feet, may bé maunéd or unmaunéd, bottom crawlinmg or
free swimming, ot a combination of crawling and swimming vehicles.

a range Gf capab111t1es, QXCELdlﬂG those of exlstlﬂo research
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submersibles, Using the Navy's Deep Ocean Technology Fotecast
as a guideline, it appears that the following tasks may be
accomplished by such a vehicle:

(a) Site exploration--bottem survey, coring,
and drilling.

(b) Foundation constiuction--site ¢learance,
soil leveling and &stabilization, éxcavation, tunneling, pile
driving, underwater concrete pouring, weight handling, and
fastening (riveting, welding, etc.).

(). Erection.of structures. {including yumbilis

-
.

_for wh1ch_the comments above apply

cals an&-utilities)——fastenlng, gripping, welghtdhandllng}_and
alignment,

- (d) Construction and maintenance of navigable
channels--buldozer~type dredging, suction-type dredging, and
carrying proper aligument from surface to bottom.

(¢) Miseellaneous--towing ability, check of
surface measurements, cable handling, and inspection.

A detailed study of alternative methods of
compleéting the above tasks must be made, since it may be more
effective to use alternate methods for 4 riumber of them.

Considering -the combat requirement for rapid
construction and the adversity of water enviromment, one coucludes
that to-the maximum extent stsiblg undervater facilitiés must be

b351cﬂ11y a matter of taklng the traLnLd ‘SEABEE constructor underwater
to do his tasks,

Weight and bulk handling techniques are major.
construction ponsiﬂeratioﬁs. For the short term, state-~of-the~art
capability can satisfy SEABEE requirements in conduct of ovért

construction tasks. Convert tasks will require new equipment and '

techniqués.

_ Cutting, weldiung, rivetiung, bolting are_basic
skills now available in the SEABEES. These skills must be
eéxtended to the ocgan environment through:new tocls, ggquipment aud
techniques developed.

Utility connections are state-of-the-art skills
However, for eleectrical counec-
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SEABEE comnstruction personnel are also quali-
fied for maintenance and ¢peration tasks. The utilization of SEABER
underwater units would be priimarily directed to maintaining opera-
tional capability for advance base combat construction and as a ser-
vice to other commands and units in peacetime operations.

c:. Hower
As pover sources and units are developed by others,
SEABEES should participate in the test evaluation, and iunstallation

_of such items as they velate to ABFC hardware.

d. Life Support, Habitabilitw &_Human Factors

. * T,

A et et s S o | e R

SEAB“ES w111 adopt and utlllze life-suppert sys-
tpms that have been or will be developed by others. Special effort
must be directed to combining the diver-constructor first and the
operatur-ocean bottom work vehicle later. These integrations will
Tequire cousiderable human factors expertise working in NAVFAC and
in the field.

d, LCommand and Control

Communic¢ation and navigation devieces developed
by others will be adopted to SEABEE diver missious. Adaptation
to the unique. requmrements of coustruction activities is not con-
sidered a significant problem,

2. Certification aid inspection requirements. are intensi-
fied by the hostile environment of the ocean, SEABEES have provided
their dwi inspection services. The requllomeut to certify that under~

watet StTuUctures are ready for OCCUpdncy Or use requires a guantum in-
¢rease in the training and valldatlon of ‘SEABEE inspector capability,

3. STINGER Svstem Implementation'ﬁoncept

4. Alternatives

There are several ways by which the NCF capability :
for underwdter combat construetion can be established, Howaver, the
method selected must:

(1) Provide as combat construction capability in
consonance with DPM force' level requirements.

{2) Establish a baseldne. capability for (1) abovei
within as short a time frame as is practlcable, which minimizes im-
mediate i t : Tar

(3) Provide a peacetime capability for test and
evaluation of concepts, hardware and techniques,
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(4) Ensure focus of task selection and as signment
to maximize readivess and enhance development of expanded capability.

The alternatives are summarized on Figure IV.B.1.

Conicept option three i$ seleécted as that which best
satisfies the requirements ontlided above. Three units are re-
quired: One atlbached to CBPAC, one to CBLART, one unit equivalent
would be assigned to support SLAB}F System Engineering Office (SSEQ)
RDT&E requirements by augmentation of NCEL divers. These Chree units

‘parallel iunstant port requirements related to MEF support., Uuits

would be homeported at the CBU's and rotated to asgiguments in sup-
port of battalions (depleyed or in homeport training), other Naval

Uperational ot RUTEE units, or other government agencies jnvolvud

in ocecanographic work, The Units will be Selfhanstalnlno ingofal

as the diving mission is concerned and will be air~transportable.
Equipment will dnclude such floating support equipment and barges

as are neceesary. Berthings, Yessing, Administration and other

sich support will be provided by tha SLABLL or other Waval unit

being supported, The availability of thess units for disaster con-
trol, 1nLel]1gence collection dnd CI missions is the same as thet
spec1f1ed by OPNAV Instruction 5450.46D, NHMCB's will rebaim present
diver CapdD]llt) for underwater construction tasks related to inshore

warfare support assignments,

Development of deéep diving capdability will be attained

dnitially by temporary detailing of selected individuals from the

SEABEE Uuderwater Construckion Unit (8UCP) duty to work with the Hape
bor Clearance Units. This will take advantage of the saturated diving
experience and equipment now available Lo those aiits, whilé enhancing

theix. ¢apability. by the.intreduction. -oE-Group-VELL-persontielcig- ‘pure

ot

construction operational requirements develop in the deep ocean environ-
ment, additicenal SUCU's conpdsed of experienced saturated divers will
be formed and equipped within the NCF,

4., Implewentation Plan

The STINGER System undéxrwater construction capability:
must be developed in a rational, time phased order to effectively
satisfy the reguiremgnts of Ileet operational needs as they surface:;
i.e. underwater materlﬂl storage and handling facilities, underwater
comiparients of an "Instaut Port", surveillance facilities, etc. Figure
1V.B.2 graphically portrays the implementatiom plan env151oued Specific
details relating to the plan are outlined in the follotring paragraphs.

a, Qrganizational

- SEABEE- Undertater. Con 1 < SUCHY-Organiza-
tion: Edch unit will be composed of 23 officers and. nien, configured
as follows

S TY-24




SASNT(Q /ST YIS
Tox3udd pue J848T
~UTHRE 07 JTHOTIIT]
SEAAYAS Jo sgou
~TpBe.d UOTRONINSUND
JOLBMIOPUN S9INT (T
oEESYES JO 88TAT
—TToede0 UOTIONIASEOD
JOTEMISRUN S8INTL]
suoTyRISdo

oFeATes PUBR UCTAONIAS
~U0Y UsoMGaq 18aJsqiT

JO JOTTIUeD 94TULIeq °T

i HAON

s

Jusurdnbe fostiaedxs
Ayrriqeden geatp
s¥Y LpEedTe 1Byl

UCTIRETUESS0 sttop *T

i

roapm0u dﬁm
JISYSTUTHPR 0% Ageg * G
aTqed1od
—srexq 418 Frrumnss

ssouTpred wnwtgdy Y
ABUATITIOL
WOILTXEH SUTRUTEH €

MIOM IDTEMISTUN
UT peuucsasd Jo
UoTBZTTTIN umuresdp
u (Z) pue (T)
WEUY @aTeuUsdxe sse7 ‘Y

T g AL oandTy

QLTUNR
JSUFOUT 04 paddeyo
ST NOOGQ usur AT
~TeTondge pﬂﬁoﬂ%and
BT pﬁgg Jaygous
T TM #Hﬂd TeTods
JO UOTLRASTUTIDY
~ poatnbea
sT AgpiTaeded mmxz
uoTyRO0T suosFenue
-pesIp ﬁa”%mhoﬁmam

! FTUT
Jaygeue o peddoy

ST NODdO Usust AT
~TRtoedse ATnoTIITP
ST JTUN JDUFOUT UT
| —yqTM gTun TETORds
Ja coapm;paﬁpﬁﬁﬁd
BNER] UOTS
~OMI.EU00 BYBFANS
Jayqo 07 USUUIISSe
Jo 28U808q PaINTIP
w 2q PINoM SsTRIedXq
m Jead Jo sqrng

 wByg sATSUSANS mme

seafop PeRTUTT © 07
SEEUTPEAL SEDTACLS

3

oq few ITUR qUeIEF ¥  97e0TTdnp Seatnbey
MIOM JOYRMIOPUN UT  NJIOM JOUBMIOPUR. UT
paTdnooo ;TTe dowd i peorduono TT¥ deoy
09, &GN 98neLEy i 04 ©TCEUN S8nNBoSq
LovatoTroad uTesd m fouetoTioad urel
~Upew 09 FIMOTIFTG "T | ~WLEW 04 4TROTIFI]
H i
§ i
! . .
; Ayrrrqeded woty
; —~ONIGEUOD THGERMISPUN
: ; eawy proem (padot
: [ —Ue moU JediEw ou)

ao/gov Agead ‘o'
mmcﬂvdmh Jo mmnmmﬁ
pmwﬂwﬂz 5% SIPRAOI]

_Ag<wmmmv muano
TOJIUOY JOQIBH ULUSGTM
SNTUTL TEToeds JuTmiIo]

STALVES IO gﬁog@ 15

WALSAS HIONILS WTHLTM
gaTun TeTosds wg1shomw

mpﬁmamm Lo dnox w ﬁwv

w

mmqmq g Jo rodpq004 TRUO
oy JOF WOTARNTeAF LTEHUMG

M S
/oy Uw:omﬁmm UTURTM

mm1m

STHEVHS Jo dnoz ﬁmv

mpdwrcwmso

i
H
i

mo?\mo¢ Yoes UTULTEM
g JOo Qsoaw A )

i

LITIVAYD



( " : SEABRE. CCEAN, FNGT

4@1{{} CAPAB_B}M TFER \T;«j

TOTALS

55E0

Chiant

Fy

GORLS/ACTICNS 69-70

FY
T3-75

FY
689-70

Fy
_bﬁ-?ﬂ

1. Hstgdlish SUCUR Proingd Diver Base

2/h3
2 /40

i} f!;:

b, SUCU-Diver Training 1/20 /42 1/ke L/20
“CERE/EROIP-VITT '
c. SUCU-PiIl FEllet » 2021 4742 2/h3 2/b3 2/

d, SUCU-Cutfit (55) :

g, Ul Trodide Q830 FBund
(1)
2, [stsblish Fleel Communicabvion Link Thru Stalf Ceean nsineering Surpert o
a. Ustadlish Billel 3/a 1/8 8/0 1/0 2/0_ 1/
(cvc/uﬂxn*)vzzza _
. Diver Training 2/2 1/ - Lo /e
o (czefoRoUP VIIT) _ _ '
{ c. F{11l Billets 3/2 1/8 - L fowex 1/0 o i 1/2
'(c::c/uuwv VITI -
TENFAC CELln AT
3. Ident: Ty SRATEER Ocmn ngineerd 'Iio'_l £ "'i”n.\L Insreassed Training '
e o :‘“{W{}? . e e e S e o
s, Fotablish Billebs/ - A1L OFF end colected (¥~
cuctas ' civilian ¥Y £9-70) Consty
b. Develop Curricila - (A1) OFF ord solected (Fo-7
: civiliar £Y T0) Conz it

- ITmitiaste Hemeport Unit {A11 Give
Readiness T&8 Progran

Add Treining Facilities
& Equipment (X&) 350 1800 THO 500 2500

20540

Incr Havy Ocemn S‘," tom

1‘._ in orgaric

unit FY-70)

Hardware Cepability

69-70 T5-30

2000,

DPavelop snd Procure
Arec (k3)
Develop and ?rocur.e

et (r.f%‘)
adical Officer @il COIRSIND
z¢x«

GEL Construction Unit
Steffing to Support Ccesn Capablilivy

L

-
2600

T
LC O

150 700 1360 2500

B!

.I'.‘lu.q.li..

¥Tncludes L
HESYCY - SEAT
FKAIALbionel

i A?‘.di‘"'a’i‘. v

——

5000/ v

-'-F Guantities
This summary

esisn Flewivility Thru Impr ved DRADRDE .InShOrQXUEH’E.{__‘.Iﬁ-&"H:_T




-t

SERING CAPARILITY DEVELOPMENT PIAN SIROMRY T

SSEQ . _ CEPAC/CRLANT _ NAVFAG (06)
EY FY £y FY FY FY  FY - FY FY FY FY  FY Fy
76-80 69-70 T3-75 62-70 J1 72 73-75  76-80  69:70 71 72 73-75 76-80

2/%3 ~f * 4142 2/k3 /i3

1/he ee 2740 1/ 1/hp

[5%)
.
s
=

2 gy Cafez 23 2743

500 1000 1000 1000 10000
200 600 600 600 5S040

mﬁhﬂmrﬁm;&gpoﬂ; -
/o e2fo 12 1/8 bfo 1/0 2/0
1/2 1/8 - L/o 1/6
p/gH% 1/ 1/8 h/o 1/0 2/ G
1iAVECON T 16 SCHCOL (1NFUT) T
......................................................... FY 8910 . Th. 12 T3 T
...................... g —— (Lo KT SR VR s
. Construction)
il (FY=70 A11 GRP VIIT Undervater 3-3 3 s p
_ © Construction)
l cx.z_:_;_x-_s“ in oppanice
t FY-70)
20 _ | v
r.ved SEABEE Inshore/Underwater
T3-83
3000/JT . m... e . e e

? Greatities listed are in efdition to those dow ih existence.
Tais summary does nol covtain civilisn rersotnel vwhich is
(~ included in Figurss IV.C.2 and II.C.3.

FIGUEE IV,R.7
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To establish diver expertise at command level for
operational and training planning; and for liaison with other Naval/ \
governmental offices the following staffing reguirements are
identified:

CBLANT/CBPAC :staffs (located -at- NCRs): one officer
each

NAVFACENGCOM: one officer (Code 06)

Note: These officers must have diver training.
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{ " NAVFAG Code 06 capability requires the establigh-

i ment of a SEABEE Prdjects coordinator at the SSEO. This individual
will coordinate NAVFAC 06 and 03 developmental programs with Fleet
units and NCEL; he will also coordinate. development of training
programs, collectlon of technical data aud preparation of STINGER
System tectmical manuvals. In addition, STINCER R&D mission support
liaison will be effected by the SEABEE System Engineering Office
(SSEO), Staff capability will be provided by the dssipgnment of
one Underwater Construction Unit to the S8EO. A maJor.efforL_of
 this unit will be support of WCEL RDT&E programs.

To coordinate the NMCB organic diver crew
.txa&nlngmeffert S LR No S R = ) e two-Naval-Gonstruction-Ragiments
(NCR's) at home port locatiomg at Port Huenems, California and
Davisville, R. I., four sédond class divers will be required.

b. Material and Equipment

The. initial ouLflttlnv and operation of .each SUCU
requires the following:

Initial Gutfitting: $.5M
08 5.2M

N In addition, a family of ABFC's must be developed
{V and procured to support the Navy underviater comstruction system,

NCEL assistance will be required to provide beottom
construction equipment, tools, techniques, basic research and
deV91mee“t e U

c. Facilities

The effort that will be expended in support of
other agencies engaged in underwater comstruction RDT&E work is a
real form of training but it is assumed that no support costs afe.
involved., A fleet-oriented and controlled crew training capability
must be developed at each ACB/MCB homeport (LANTFLT and PACFLT) to !
provide an averna for the SEABEE underwater combat coustruction unit
to develop technigques in underwater construction teamwork and to
permit this same group te work with and in the ACE/MCB. training
program. The emplacement of fixed underwater training facilities
(not MILCON) will require approximately §2 million OPN.

d. ZTraining

. Although e
conduct formal diver training, it should 'bé pointed out that
existing programs are wot adequate to accommoddte a significant
increase in diver traiving reguirements. Action must be initi-
5 ated now to ensure availability of additional diver
Q; training capability £o meet the needs of the SEABZE program,.
' . Figure IV,.B.3 shows the phased diver training requirements,
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 Exbibit IV,B.1l details the NEC requirements
statements for those Group VIII personnel ot new eligible for
diver training.

*
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EXHIBIT IV.B.1
NEC Requirements for Group VITI
Ocean Cofistruction Training
A. CE
1. Inatall, operate, service aud repair:

a, Electric power sources, includiug radio isotopes,

‘battertes, and fuel cell types:
b. Illuminatipn systems.
c. Power distribution systems,

d. Cemmunications cables and telephone systems,
including splicing.

¢. Transformers and switch gear,

f. Motors and appliances.

{ 2. Install and maintajn facility/habitat wiring, lights,

subsets, signal eircuits, phoune/voice systems, TV cables.

3. Assist in installation, maintenance and monitoring of

pem oG R @ fund erwater ~de féng e-e qguipment-such~as-navigational--aidsy
signals; detector/sensor arrays and other ¢ountermeasure apparatus,
devices or networks, '
B. EA

b .,

1._ Line survéy and marking for settivg free swimmer courses
to a defined destination er fixed habitat.

2. Leveling sensitive recording instruments to be fixed to the
bottom,

3, Bottom sampling and sediment analysis.

4. BSetting markers and bench marks 4nd plotting bottom posi-
tions ‘and boundaries.

¥ estimates for bottom excavations

~Providing:quanti

6. Use of gn-site photo-survey and testing~instruménts in
congtruction operdtions and experimeuntations.
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cﬁw 7. HMeasuring and layout anchor chain and guy-wire positions.

§. Reconnaissance.
- 9. Measuring foreign object/obstacle gize and estimating
volume and weight. ' '

€. UT

1, Installation, cperdgtion and maintenarnce of the following
" osystems, including bottom-to-surfacé lines when -applicable:

- B Bf#ﬁthingMgasmsuppiquﬁe@&amatianymeircu&abfon?ﬂdLb—
tribution aud air COnditioning; and such other oxygén, helium, CO9
apparatus as may be required.

b. Heat geueration and distiibution,
€. Refrigeration,

d. Fuel, including appurtenaunt piping, valves, fittings,
etc., for fuel delivery from storape caches.

e. Water supply, purification, distribution.

fﬁ“ ‘ _ f. Sanitary packages, facilities, and special waste
4 disposal téchaiques.

g. Pressure vessels and décompression chambers.

R it et et it et .ﬂ.‘;zx.;_.m:‘-..s'_e.a., tEE er Sampl ing Elnd " testing N

3. Breathing ‘gas and water decontamination from all foreign

agents. _ ‘
b, €M
1. Maintenance of all special ocean bottom equipment and t

machineéry required under. water which provides motive power for
weight lifting, handling, Eransportation; assembly and/or
construction activities.

_ 2, Maintenance. and repair of all prime mover (excluding
electric motors) for generators, pumps, compressors, etc.

E. EO

Operation of spé ] 7otk vehicles including
those having mechanical/articulated arms; walking o crawling
cranés and dozers,
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{w 2, Accpmpli&h clearing and preparation of bot'tom sités thru
' use of trenching, dredging, and grading equipment.

3. Perform nedessary tuvoneling aad drilling in connection
with recovery of large heavy objects or bottom construction,

" 4. Operate all types of swimmer propulsion/trausporter units
and buoyancy 1ift dpparatus,

5. Operate équipment in connection with the recevery of
mineral, gas, and oil deposits.

= BBl

1. Plidce and/or anchor prefabricated foundation fornmg; place
rebar; pour concrete foundations,

2. ‘Installation and repair of pile foundations, bents, frames,
tovers, dolphins, cofferdams, trestles; fibricatign and erection af
Rest and Refuge way stations or collapsible/floodable structures.

3. Use all types explosives, shaped charges, eté., in con-
struction/demelition of objects, structures; anchor imbediment;
making arcachoents.

(T 4, Assemble & concrete structure from precast panels on &cedn
' floor,

5. Assenbly of structural components using variable buoyancy
weight-handling_gystgnﬁyand;quickvacting:elamps t=2a T oo ¥ K T SOOI

fastening devices.
6. Assemble marine 1life'wooden cages and peus.

_ 7. Use of all types special tools including modified puevmatic
hammers, wrenches, saws and magnets as diver/constiuctor aids.,

8. Prepare and apply special underwater preservative coatings,
as required. -

G. SW

1. Prepare, handle and install metal ballasts in underwater:
facilities and equipment, Eabricate, erect, and dismantle metal
structures, tanké, pontoous, towers, piers, pipelines, tubirg, ete,
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K 3. Repair wire rope guy wires, anchor cable, surface lines,
incloding splicing, '

&4, Use underwater cutting, drilling, piuching and welding
equipment in pipeliné repair, metal storage tank assembly, large
object salvage or tecévery, f[oundation and piling attachments,
structure assembly aud dismantling, ete,

2. Assemble, afix, and repair metal cofiponents of aachors,
chaiuns, buoys, markers, navigational aids, scunsor/detactor

devices, etc.; fabricate marime life metal cages and peuns,
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IV. CAPABILITY PLAT
Co FAVPAC & NCP (SRAREE) TRAINING REQUIREMENT

Time phosing asmines thet persomel Filling the specified

billets will be fully productive esrly in t "‘IZ indiecated., Ac-
cordingly, b’“lle“cs et be esteblished at lesst 6 wonths prior to
the reguired dgte CO'bermiﬁ tha pr@OliShmﬁnﬁ of & recrulting and
Cbraining "pipeline.” Tenbemow t to the estzblishwent of the
treining "pi pﬁ ing” is the sipilebility of the nécessary Facili-~
ties =nd the developrent of suitable curricidls end courses,

To provi de vwrmlllw to thée civilian and acedenic cone
mnities, for r 5 inltially, a center of excel-
lence must be estsdl s_ JL is glresdy one, however, another
one ought to be establishsd at an EFD - iflii‘;.‘.&lly at CHESDIV,

diabely.  Wasn
ﬁ be glven 1o
elabted ba chgrounds
and possibly divivg experience, Pu”1+wcn dsser p ions.fmr the
FY 69 civilian billets should be writien snd ready for sdvertises
ment by Jsnusry 1959, In addivion, s program to traln engineers.
presently employed Ty Lﬁ&wﬁ(fhuaL in ocesn enginesring shouwld be
1

The ¢ivilisnh recrulting progrean Inust eonmience iuw
hiring to £1ll existing vaéancies preference. h
1gls
e

}-«'m

gualified 1ﬁ63¢¢d witk opean enginesring 7

(ﬂ developed and implenented zs soon 25 possil]

Recruiting of 5100 officers, intended for ocesn engineer-
ing specializztion, should zlso begin immedistely. EFD's making
CEC presenvxlions to eoll eges must stress the nged for undergraduate

o QS OH - ERERHESPS - pOING- to«iﬁemﬁvemenuousw"rovt “potenthedmval gl ee———"
in ﬂavy' The DlTQQtO;: Ocean Englneering Programs will provide
appropriate meberisl to EFDYs Tor presentations.

The ocean enginsering post graduzie (POG‘) quota is
usually two, 5100 designslor officers €ach fiscal yesr. Because
the cegan enginesring curriculittt 18 two years in length for a
Master's degree end in order o provide 15 new 5100's with a
¥Mester's in ocesn engineering or related fields by FY Th th
following input by FY is required:

FTO69 10 T T2 13 It

In 3 3 3 2 2 =2

ilon course that iz: me c‘q items as fmr”en‘t pz‘ ;;re::s

i ™
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wAls0-bedeveloped-5ym-iAVE

Nevy's orgenizstion for ocesn progrems, meritime lew, SEARER
instant port cspebilility, WAVELAS's role in ocean cnrlneeﬂln"

ete. In =ddition CECOS should commence the development of a
series of ocegn enginesring corréspondence courses for offdcers,

Bevelopnent of a "C" sehodl curriculs for enlisted
Lndﬁrwatcr conatruction “‘“t be developed by ﬂﬁVFﬂC/ BUPERS Tor
the SEABERS. A preregwisite Ffor the covrse and subgequent

@fdln&-o; 8 HDDTODY iat: HBEC would be the surcessful comple-
tiqn'of mixed ges diver tradning. Correspondence courses jor
enlisted pergonnal on wndervaber construction technigues must
Fatd ﬁ-buzau.ww~nm&9¢eley¢ngwwr vk

conrses, lea& oceun enginsering laboratories =nd NAVOURANO

will be consuliad.

In order to establish a deep Ocesn cepebility in the
time Treme indlcabted, ab least three 5100 officers end 45 SEABERS
must be gualified s mixed as gos divers by Y 19« Diver train~

ing facilities wve av g prom
assist BUPERS in plenning sufficient training facilitie:
our neads, An energert repg pwodect is desporalely noaded
thiz FY to reheb @iving facilities at the diving school inm

wagbiﬂrtong'D, C. BUPERS is presently conducting diver train-

T A

ing at dights and on week rends using ouruub‘s_facilitiasg
" T

m and every effort st b8 nade 40
113 2 to neb

41}

A sugpested. Copan Wﬁrxneering Course For CHC GffTicars
and selected FHAVPAC engimseérs is showm in Exhibit IV.€.1. Robr
The correspordence course and the crzsh course, referred o in
paragraph IV.A.L, should have the seme general conbent but the

.,
{

21T WOULE A TIeR e T erash ehurse would e Tsup-
plonented by extensive handouts and refevence materisl for each

dEFreEe 67 as% Sl

-subject. Sectlous 3, k, 5, 6, 7, and 8§ should receive the major

enphasis, The course . ou_d.be introduced with & review of en-
virommental factors which ufpebt.angLneerlhg. These environ-
rental factors would also be stressed vhere applicahle through~
out the course,




EXHIBIT IV.C.1

CONTENT FOR NAVFAC OCEAN ENGINEERTNG COURSE

Vehicles 7. Test Facilities
a. Oceanographic. Ships Undexrwater ranges
b. Manned deey submersibles b Pressure test chambers
¢. -Unmznned deep. stbmersibles e. Wave tanks
d Instrument calibration

“

Envirenmental Measurements

Energy Sources and Conversion

2. Buoys _ - . 8. SBeafloor Engineering
b. Spacecraft oceariography a. Habitat design

b Site sclegtion

c. Foundation design

d. Engineering properties of
a. Nuclear POVEr Imarine-sediments

b. Fuel cells e. Bottom work systens

. .Batteries

¢. Instrumentation

9. ‘Ocean Rescurce Utilization

Materials and Structures a, Offshore petroleum and gas
a, Steels, titanium, glass. b. Seafloor mining
- BRP, concrets €. Aquaculture
b. Floatation material d. Desalination
¢. Corrosion
d.  Structural shapes 10. Ocean Enginbéring Programs

a. Govelﬁment

Diver Technology

a-&c\-“-\u\wzji\ fem:supp-ortuwwmaf\.m \\\\\\\ I ertoatnb g a AL frat b A e SO TSR P P F
b. Tools and equipment
¢c. Communication _ '

Méchanical; Electrical, and
Hydraullc Systemq

Pressure compensatlon
Lights

TV

Ravigation

Control systems
Manipulators

bhd L0 o
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( V. OHGAWIZATION TTAN | «

A, Considerabions Bearing on.Orpanization

There sre a large noxbér of oczanograohic apwlications
and varfare misslons; previcusly discussed, vhich wilk re¢uire
the total ocear engingcring and construction capabilities of
the Havel Feeilities Enginecering Command 1 in edgition o the
research and technologicsl developments, The fiavy has e priie
Interest in oéeen engineering and the Faval Faeillities Enginecer-
“ing Comand has & prine role in this effort 26 indicaied H;
NAVFAC's role in the DOT Poogrei, Though HAVEAC's role dn

..y1iswyroﬁra4~haqwa&feadywneenwcstﬁblzﬁh%d?“fb-acqu1+e TEEBUTCEY
and to receive specific task essigmrents does require aggressive
action, An in-house capebility is the Rey. Development of such
capablility requires inbe ensive mensgenent. The proposed capa-
bility is ons which will develop wifh fime %o accommodate growe
ing nuxbers and types of reéquiroments.

The coneurrent developmant of maty diverse aress of ex-
pertise crossing the enbive specurum of CEC, NAVIAC, and STUARRE
interests is reguired., Planning, R&D, contraeting, design,
materiel and eauinment_procu:er:ﬂu, contract mana sement, maine
‘benaiice ?ﬂ@ opersvion, real estate, repair and rEﬂaﬂllltauLQn,
end finally dispdszl in both coibsh énd, peacetime enviromments
f”” will be involvci. At eny one point in time we will be engeged
' in several of these phases, The a@veloomunt of expertise mwst
be guided ~ contimually and inbtensively -~ to the development of
g system of ocesn construchion cmnqoflity-ﬁn Which a8ll interw
re1atﬁgm§%§q+wllhes gre developsd af, tnowproner_ruucuand ...... S0 Lhe e -
ST heeded level.  The nature of fhe capeDility mist lead in time
The press of routine. buUAqess from the existing enviroument; it
mist. enticipate nceds. This 'calls upon Command stbention to
provide stimulus for leading the user vorld.

Visibility is Important; both within and without WAVRAQ,
‘Within HAVFAC the necessary amﬂr e of authority and direction
rst be applied to ensure that capavility is developed in a bal- '
anced vwey Vis a vis resources gpplied and ca pebility needed.
Visibility outside TAVFAC s paraﬁouno to successiul suppert +to
others; most objective use of re sourcss, and 1o ensure that HAVRAC
expertise is avplied whers snd vhen it shauld be applied.

B. Recoimmended Mano: emﬂnu

l. TFuncbions

_ Silols : ave the bufln 88 and
technical menagement decisions » equgﬂgﬁ in suceessful prosecution




of WAVFAC Ocean Enmgineering Prograws. With the foregoing in
ming, it Is considered theb o Director, Ocean Engincering
Progrgmg, be established having the follovwing responsibilities:

(a) Plan, organize, and administer a monagement
or Qeean Bnzineering.

1,

stafl

{(b) FEstablieh and develop detailed planning by
coordinating the develoment of long range objechives for
.cauabllauy develonment.

{e) Monitor, coordinate, and direct as necessary s

“the accomplishment of experimentsl test, engineering, and
zZunalytical studies (Jorﬂlnﬁ vith Assistant Commanders) rio-
lated to [future ocean engineering efforbs.

(8) Teovelop estimates of resources required o
meet esteblished objechives; study and recommend alternsbives
relating o Ocean Engineering objectives, reguirements, and
Assistant Commander recommendations relabive o resource re-
giiiementd,

(e} Coordinabe the develowment of Planning snd
Progremaing System documerbotion related to Ocezn Engingering
systen developmsni,

(£} Review and zppraise Océan Acduisition hvn age-
ment Plsnmiing for vork effort im the ccepn engineering fizld.
To include 1nue&r ation of the planping of the individuzl

e e i g s Assistantw A mﬂﬂrg .relﬂ_bmd_m_to P i A e sttt B A A1 oA o et bt e v — e e et

Procurenent,
Menapement Informgtion Systems
Comfipuration Managewent

- Integrated Togistics, and
Systens BEffectiveness

(g) Coordinste appropriate interfaces between
Assistant Commenders sad bebwsen NAVFAC end the several SYSCOMS
and Burezus, the C0, and fleeis. Acht as prineipal point of
contact’ wluhln'FAVFﬂC for ocean enginesring programs.

(h) HManage the development of criteria for test, i
demonstration, evalunation and installetion of systems, sub-systens,
components, and equ;pment.

ALY Bstablish ThEX vemh“tchﬂurol terﬂ10u9 ~AnA PP o
cedures to provide accurate wﬁd.comnmeheﬂs1ve information concern-
ing the stabus end progress. of ocean construction cepapility de~
velopnent, Eveluste performance. '




N b

rected to reflecti

ECL

(3) ¥=mintain a continuing review of Navy operational
reguirensnts to ensure develomment of ocean congtruchion capability
which is congistent.and compstible.

(£} Direct the development of conceptial studies di-
in oeran engineering capebility programs.
The mission and performence envelopes of developing operational
requiremsnts. Direct the process of conveying appropriate cone

cepts to Project Mamagers, SYSCOMS, and CHO.

(1) Totegrate the ocean engineering plens and pros

Wonnkshiicd nntawhﬁJTACw@lurﬂm“udgprograxsmlnmgtaer.drea

Assistent Commanders perticipating in the Ocean Fhe
gineering Progrem shall continue to be responsible for Hanage
nment of their respsetive funetionsl aress. Their plenniing, pro-
gramming, program developmeat, uﬁd doy-to~dey actions shsll bhe
such ag Lo support and imolement the anyroved plans and programs
defined by the Director, Ocean Tnglnecang Programs.

2, Steffing
Success of uperation of the Director, Ocean Englneev—
ing Prograums vill be measured by the degree of anOlVCm“nt by the
rest of The NAVRA Xq PARER crgsnization, A large orgenization
would work against this criterion of suceésss., A smell stafl is
reguired, Stalfing iz recommended a5 Tollows:

3

(b) Commander, CEC, Assistant Director
(¢) Ocesn Enginéer'(Civil or General), GE-1i
(@) Oceen Engineer (Mechanical or General), GS-13

(e) Monagement Analyst or Administrative Assistant, .
GS-13

(f) Clerk-Stenogrzpher, GS-6/7

3a  Procedures

The functional statenents réguire g systematie review

'or Navy ulgnnwng and pror” Wﬁlnb aocanenvhtlo a@d gu:uancn glVﬂn

BAYR

NAVEAC

twoqs to 1mprove ﬂAJFu recpoﬁae to ?qu needs in

V-3




in ocean engiveering. The mejor Inflnence mus t ke exerted through
short-range planuing in coopsration with Assistaont GOPMdnders, with
a minizanm occurrence of dgy~toeday demends by the DlTGCuO” for new
tynﬂs of response from tThe Assistant Commanders., "Goals sud Tear-
gebs” shell be employed.

Effort expended by the Direchor ; Dcaan Bngjneerlnw
" Programs should be lodsed against Program Xs  Productive efiort
of the various program managers (e.g, 03, O, 05, 06, ete. )

-Showkd-be~lodged-arainet-tho vars

zoe ST progr@ms. I 18 estimnted
that Man~years yer year tre being expended as follows:

MAVFAC 10
EfFD'y 10
SEARDES 30 (Approx.)
-N‘&«;‘J_J 20
Additional men~years in FY 69 would be as Tfollows.
HAVFAC 5 (3 mzat. 2 technicel)
EFD's 0]
SEADREES 20 (in training)
{“ WCEL 7
These repressnt new st?blLsﬂcﬂ positions. In addi-
tion, existing ovg rizzbions in NAVPAC will £ing = greacter pro-
portion of their tine devoie d~LoMQCLQnmeag1naerﬂng PG BRI Gy S

3+ Organizebion=l Loc Lion

a. Criteris

The folloving factors are considered désirsble
in determ ning ﬁhe rgenizational location of 4he Director,
Ocegn Engincerin hoa?ux

(1) visibility to otnew Yevy orgsnizations.

(2) Stature within and without NAVFAC,

(3) Access to top manage ement {Commeander, Vice
Cormander, Depuby Cosmanders ).

a

CeEssT
Randers).

(5) Access. to opervation man
- ; DlrchO*a, Braneh Mansg

V-l




( "~ (6) Compatibility with existing dubties of
jmmedigbe supsrior.
(7T) Confermance to existing NAVPAC Functional
ergenization, mgnquwmfﬁ commundeations
procadure, snd Progrom nan ment practice.

'J

(8) Response of AVEAL funchiong)l obeenizabion
to camrzn & ds &5 ERH?QSSuﬂ By Direchor,

Ocean Englrie erlng

U"

_Advaotages and Disadve

tien” Concn‘

Figure V,.B.1l shows uﬁu various ﬁltern4tlves de
presents some Slg“i¢lc““” Ry is.

Where advansazes or dlszdvan
general satigfedtion of tha

+

U

Lo AT

The venk group recemmends thed

Qcesn Fngineeriug Progrems be ab the Sgcond_level, g5 o stell
or line subordingte to a Depuby Commasndér. IFf it is desired
To preserve the fenctionzl inbtegrity of the existing Frouns,
the staff relationship is preferred.

{ The functional stabement of the Deputy to whom
the Bivectqr e assignad would reguire nm dL¢lC“blOﬂ to include

responsibility Tor overall diréchion ol o cean enginsering plans,

prOﬁrams, p7 s} Lxﬁcutlo“, and @ppreissi.

intended to provide Havy anabij‘ty

to acauire uﬂdvrrca fa,ilit:, 1 cr elenents of the Wavy, ab
least for the forescesble future. Assig mVnL to the Ihauty Commander
Tor ﬁCHuﬂsitﬁon would be compatidble wilth his activities in the initi
stages of product life ¢ycle ot present; R&D, Tesign, Procurensnt,
Conrstruction., The 1nier¢acb relationghip with the remmining element
principally involwved, : fe ess, is not sensitive to the
specific c‘qlca of orLan'zag1o loes .on, other than within ﬁili%a
Readiness itself, ] itary Resdiness would put the
positioi at the thir 7 nterw“l ngﬁﬂc_uparuleQS sre
concernsd, would give the sazne access to the Commander and Vice Com-~

}..I'n

-
mander but would provide for multiple interfzres with the NAVFAC Ac-
quisition orgenizavions,

Ve
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VI. RECOMMENDED FY 69 ACTIONS
A. Major Management

1. The Deputy Commandér for Acquisition will ‘initiate
correspondence and presédtations toé NAVMAT settinyg forth NAVFAC's
capability to maunage the MITS program as oukliwed in the OEPPC
and paragraph IV.A.e. A target date for completion of this
actlon is tentatively established for 31 December 1968.

2. As lecommended in Seciion V as soon as practicable
An . FY. 69, . the Direcior,. 0 LEngineeri ﬂngLOWIﬂmS should be

Staffing i$ estimated at: 1 wilitary and 3 01V111ans.
Code 01 should initiate approepiiate dction to generate functiomal
descriptions, organizational changes and ceiliugs.

established, civi

3. Codes 01, 03, 04 and 06 will report, at the end of
each quarter fer TY 69 and 70, to ‘the DOEP the extent of cémpleted
aétions and plans for future actioms, The DOEP will report to the
Vice Commander accordingly.

B. Staffing

1. Code 01, in consudltation with Codes 03 and 04, will
initiate appropriate action to provide tin their respective otrgani-
zations one additional engineer each for ocean engineering. This
action to be completed b} the end of the third quarter of FY 1969

7. Cod' 06 will initjate by the end of the second

blllets as called for in Sections IV.A and B for headquarters
management and SEABEE management and training functions.

3. Codes 06, 03, and 05 will designate, in the second
guarter of TY 69, sclected personmel to. the Ad Hoc iunterim ocean
éngineering task force as deseribed in Section IV,A.3. In
collaboration with other todes, Codé 01 will provide for the
crash training of this task foree in aspects of ocean ergineering
as described in Sectioms IV.A. 4 and IV.C.

4. Code 01 will submit to the Vice Gommander by- the end
of the second quarter FY 69 a detailed report of the extent to
which dcean engineering billeéets can be established within existing
ceilings. The report -shall ¢ontain récommendations for shifting '
old ceilings dnd credting new ones,
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C. TResources

1. Code Q4 will establish at Chesapeake Division a field
center of ocean engineeriug expertiseg, Section TV.A and IV.C.
Southeast Division existiug expertise shall be maidtained; antiei-
pating its eveutuadl specialization aud exparsiou. One man-year of
effort should be zgsipuned to Program TTT for CHESDIV in FY &9 to
permit early availability of engineering capability. Codes 01 and 04
will initiate action.

2. Code 01 will establish an IPMS task within cach appro-
priate program to aCCUmulaLe data on. NAV?AC effort in ocean engineer-

L

Cropergonngls

ingactivities,

3. CGodes 03, 04, 06 and 01 .will initiate appropriate pro-
gramming and reprogramming actiong to ircorporaté in budget plans
the additional estimated resources, ¢alled for by this veport,
commenging with the FY 71 budgebt cycle. Their actiéns shall not be
delayed pending the establishment of the DOEP but they shall be
initiated as early as possible after approval of this plan by the
Conmander, The DOEP will assure coordiunation control of their
ackions when he comes into being.

D, QOrganizational
1. As recommended in Sectioun V as soon as practicable in

FY 69 the Director, Ocean Enginecring Programs, should be estab-
lished. Staffing is estimated at: 1 military and 3. ¢ivilians.

Code 01 should initiate appropriaté dctien to generate functional
descripbions,.-organi zabional -changesand . eeilin g s et

2, Code 04 will establish at Chesapeake Division a field
center of ocean englneerlng expertise, Section IV.A and IV.C,
Sodtheast Division existing expertise shall be maintaimed, antici-
pating its eventual specialization and expansion. One man-year of
effort should be assigned to Program ITYI for CHESDIV in FY 69 te
permit early availability of engineering capability. Codes 01 and
04 will initiate action. ' '

E. Training

1. Codes 01 and 06 will establish the recomicnded {Section
IV.A, B, C) training programs for c¢ivilidn and military personnel
respectively. The trdining progrém plan will be completely coordi-
nated with other NAVFAC codes and it will be in effect by the end.
of the second and third quarters of FY 69 for c1v111an aud military
espegtively. .~ Traiuing program for-nititary:
the SEABEE Underwater Constructlon Unit {SUCU) to be timed as may be

rTequired by many other considerations unfoiegeen at this bime.

Vi-2

-pe r Sonﬂe l fOI ._:: -



T,

2. Codes 04, 06, 03, and 05 will dESLgnate, in the second
quarter of FY 69, se]ccted pcrsonnel to the Ad Hoc interim ocean
éhgineering task force as desecribed in Section IV.A.3. T
collaboration with other codes, Code 01 will provide fér the crash
training of this task force in aspects of ocean engineering as.
described in Seéctions IV.A.4 and IV,C, ‘

3. Ceode 06 will initiate a plan to train diver-crew

_members organic to battalions by conducting a readiness test and

evaldation program during each home port dgsignment.. Implementae
tion Df the: plan shouid com:ande-FY 70.

' SEABEE diver kools and diving gear.to complement ongoing effort Dy.:””'iifp

e N P S g o o S

F. Techaical Administratioh

1. Codes 04, 06, and 03 will develop techuical propesals
for constructing facility sub-systems to be présented to OPNAV,
NAVMAT, SYSCOMS and other in an ¢ffort to help them formulate their
concepts and resulting technology needs. The Director, Ocean
Engineering Programs will direct and coordinate this effort in its
entirety,

2. Uunder the directiorn of thé Director, Ocean Engineering
Programs, Codes 03 aud 06 will geierate inpuits for Navy requirement
documents sueh as GOR's, ADO's and will generate new suggested
requirement documents to insure complete visibility and considera-
tion of the SEABEE/NAVFAC end products, This action to be completed
by the third quarter of FY 69, however, preferably it should be
initiated and completed as soon as possible.

3. Under the coordlnatlou and dlrcctlon of thc Dlrector,
Ocean Engineering Programs (DO?P), Code 03 will request NCEL to
develop selected advanced coucepts to be presented to OPNAV through
presentations and proposals for systems developments. This to be
initiated visibly and carried on continucusly as necessary.

4, In furthering NAVFAC's image in the ocegan engineering
commuiity; Codes 20, 21 and 05 will establish specific procedures .
for effective liaison and expeditious response to those Navy ele-
ments requiring both shore and ocean facilities in support of their
ocean engineering and operational efforts. TFurther, Codes 20 and

21 will direct specific ingquiry in FY 69 to EFD's, SYSCOMS and the

FLEETS to idenkify existing and foreseeable MILCON requitvéments for
otean enginéering and its developmental suppork.

the coordlnatlon of the DOEP, Codes 06 and 03
: e..-_.d_e;{\.«r-.e_l-o.pm,ezt:x. :

bthers. Action to be completed by the énd of the third quazter of
FY 69, ' "
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6. Code 02 will compile, by the end of the secend quarter
of FY 69, a list of contractors and A&E firms qualified to perform
ocean engivicering functions. Code 02 will {usure that rhe NAVHOCKS

22 (Civil Works) mode of contricting is understood and properly
utilized by Project Managers SYSCOMS procuring ccean related systems.

R
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programning and reprogramming actions to incorporate in budget plans
cthe additional estimated resources, called for by this report,
commencing with the FY 71 budget cycle., Their actions shall not be
delayed pending the establishment of the DOEP but they shall be

Commander, The DOEP will assure coordiuation centrol of their
actions when he comes inko being,

&. Code 06 will initiate a plan to train diver-créw mem-
bers organic to battalions by conducting a readiness test and
evaluation pregram during each home port assigoment., Implementation
of the plan should commence FY 70,
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A, Anti-Neutrins Detection System
5.. Occan Bottom Acoustic Telescope
C. Vertical Arrays

D. Horizontal Arrays

SHALLOW WATER
A. Harbor and Port Facilities
1. Piers, wharves

4. Pipe tevwminals.

3.- Weight handling

5, Underwater drydock

6, Underwater storage
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B. Fuel Station (underwater)

D. logistics Modules (underwater)
E. Logistics Base

F. Supply Delivery Systenm (drone)
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B. Supplies
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SEABASED STRATEGIC DETERRENT SYSTEMS
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E, Veather Data Colleetion
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H. Pressure Test Facility
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a. Aquanaut equipment

b. Movable habitat

underwater lab
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Ocean platform
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National Qceanographic Buoy System

‘Test-Bed Manncd Bottom Installation
Test-Bed Manned Submersible

a, Suppoert Systenms

o

Weapons Suppori interface Development

-







AN BOLVTON ACOUSTIC TRLES

Ldentrfication of CLATL fumetions er

9 Excavate

2. Install gMPL NT

s Install LDWE ® ING

4.  Emplace and make connections

S Install EXCAVATE

6. Core borings, perform cmplacement
Identification of other NAVPAC regsponsibilities
i~ Besign

2, Dasgign

s Design

G, Design :
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VERTICAL ARRAYS

s o P N ym m o
Concept Za- Guyed

. c. iﬂgﬂllr‘LmL‘O asr
1. Prefab foundation
2. Prefab towey seciions
3. Malke conpectdnrs
) '{:‘r. ' P i (' T oL L {13_'1;:5 EL'(”UT‘.'K'?. It

5,7 Nong

&L T FTeTAR” o .
7. eight , barges to carry scctidns
d, Idcnijf cation of Other NAVIAC PPQﬁOUFJba11t1o:
1. Design foundation, maintein and lnspect
2. Design of tower,, maintain and inspect
N Desien of guys , maintain and dnspect f
i
j
(" |
N

R S T




W
A TR T e L Lt s T A I o e e e R SR L P PRRrY
CO noeont Ay N T M _E's W0 r L ne ER IO h

Hydropliones

-

b.
i - S I -
| .

Data

-3 4

_’.’1 )
e N




VERTICAL ANRAYS

Ceoncewt 2h -~ Self Supporting Towver
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1. Prcfab fou

2 Prefab Tower Sections
3 :
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3. Kone

: v Prefad Container
5. Weight handiling, barges to carry sections
d. Identification of Othe:

1. Design foundation, maintain and inspect

2. Design tower, maintain and inspect
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4, Design of housing provide powaer, maintain and
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Concept 3 - Pole Grid

c.

Identification of &7

Provide treatnent, ianstall

None

Prefab container
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None.
A

Design housing . maintain and inspect

Provide pover

Bottom survey, soils éxpleration, develop
Ceg

implaentment procedures

M5

E&&H%&ﬁ%e%%@@ﬂwo£w@$hQ$WKﬁM£ﬁQWRQ$pGWSiHﬁ}iiiﬁiﬂ_




T

e

e ! —m—

-

RS . -

P

H

i.
{
H
i

IAn

e

e e s

[

I

i
"~

Hy

o]

St

t
A
Q

i

Soul
So

PO W I'

ure

Source

1




HORTZONTAL

c, IGCIL]J?

ATITY A .
.\i FRYS l vl

Fabyr
Wi ch

....)
T
i o ey

theal's; [ER Y lu.
11

Néon

,uht wilvnent Lo

Hﬂd Cattachndnt

to Foundating

foundatton, connectio

AL .

NAVIAC Responsibilities

4
G None o "
‘ &, Fabricate housing {for data collection
7. Weight hondling

Foundntion

R e
Desipn cof at

;
housing, design ai

A7

h] {‘-11.“\...

L t E‘LCD i :—it

to foundation

BDesien of source, provide nucleer
g hal

SGUYTCE,

ah
o
th
N
o]

e

]
H
i




5

tollotin:

3

or
In

2

L

nero

Co

19 p
'
F;

LT oA TR 1
WLARY

structura

XL

THE I

0

"1ERS,

1
i

[
Gl Ca A

e bl

Syslan.

Ele

and

_4.;-0_

™

€

T gt STy e



PILRS, WHARVES

Coricept 1 - Oponr Structure

1. Excavatien, core sanples
2. Install

3. Hone

4, Tristall

5. IILL..:J “L

of othger NAVIAC responsibilities

. Site feclection, bottom survey, ahalyzé Ccoros
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3. Install and

1. Erect storsgse

2. <Install buovs

T e e e
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2. Perform liaison with NAVELEX

3. Perform &dnalysis

e Tdentdfication-o0fothern. NAVFAC. responsibilities e
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UNDERWATER PRESSURE TEST PACILITYi
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UNDERWATER PRESSURE TEST FACILITY |

Idenﬁification of Tunchions and Taske

1. Prefabrication of pressure cylinder

2. Prefabrication of door and weight ,

5. None

4. Prefabrication of housing

5. None

7.

a

Tdentification of Other NAVEAC Responsibilites

1. Desigh of pressure cylinder

2. Design of access door and weight

3. Design and provision of pumps, pipes, and connections

4. Design of housing, cables aad connections

5. Weight handling technology

6. Site selection, solls evaluation, develop

gxcavation procedures
7. None
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SURPFACE PRESSURE TEST

FACILLITY

0£fice and
Instrumen tation
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SURFACE PRESSURE TEST FACILITY o | b
c. Icentification of ZRANER Tunctiond éﬂdi&wkﬁ

1. Site survey and core¢ borings

2. gome L

3. Qpérate-cfane |

4. 'ﬂNQne ’ ‘ o

Identification of other NAVFAC responsibilities
1. Interpretation of core borings design building

and foundations

2. Deéigm vessel including the mechanical and electrical
systems
3. Specify and purchase crane
y 4. None
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PROTOTYPE UNDERWATER WORK UNIT

[~

Aquanaut
Equipments

Movable Habitat

1 : j
Diver Transport

Vehicle (DTV)
2 Bagh *®

2

3

In-Situ
Experiments™™

Deep Ocean Diving
and

Engineering Support Ship®

8

&

PDA - NAVSHIPS (NAVFAC must maintain close liaison with

NAVSHIPS to coordinate specific needs in transporting,

handling and servicing the Manned Habitat (DODESS) as well

as work tasks which should be performed by manipulators of

DTVs.)

Continuation of the

SEALAB)
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Tdentification of SEARZE Punclicns end Tasks

1. Coordinate diver capabilitié¢s w/tool design

2. Make cornnections

3. (Codordinate diver capabilities w/equipment development

r-

4. Maintain training programs

Tdentification of other NAVFAC respomnsibilities
. A L

gaetionless torque  wrenches;:
drills, grianders, power-driven taps and impact
hammers,; explosive stud guns, cutting and welding

tools, etc.)

2. Design umbilical capability from mevable habitat

as well as portable peoweér source

3. Design work equipment and earth moving systems (i.e.-

“fork 1ift, bulldozer, crane, drill, auger, etc.)

4, Maintain close lialson with Movable Habitat progress.

ATOL
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Identification of SEADER Functions and Tosks

1. Perform emplacement
2. None

3. Make umbilical connsctions

4, None
S None
6. None

Identification of other NAVFAC responsibilities

-

1. Coordinate design of habitat with DODESS development
(NAVSHIPS)

2. Desien space for laboratory control center, maintenance
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MANNED UNDERWATER LAB
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ntification of %dbf‘?hﬁﬁﬁpnéaﬂﬂﬁﬂ akig

Install

Instail ;
Install - make cdnncttiéns

Install , o % :
Coordinate diver capabilit ies with teol design

Obtain core samples, operate lifting equipnent,
: AP y OF . . ng equiy s

~perfori-emplacemen .

Identification of other NAVPAC responsibilities

1,

.Design (coordinate communication reguireneits with
_NAVK;DR)
DEVclop capabilities to comnstruct

Deésivn

e}
Develop techniques and desigl 1 instrumentation for

Jneasurlng -5@il-mechanics. para_inote‘r Bt e oot et £ i e et vt vt i

Dﬁﬂiﬁn
Anzlyze core sample, contract for lifting equipment,

develop construction procedures and foundation requiregments

2105




MARINE COMMISSION

Fixed Continental Shelf Laboratory

SEE DESIGN CONCEPT
FOR

DS/OEPPG-MANNED UNDERWATER LAB

ALO5
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MARINE COMMISSION | .

Movable Habitat

SEE DESIGN CONCEPT
FOR
DS/QEPRG-MOVABLE HABITAT

2107
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MARINE COMMISSION

Qcean Platiorms

SEE DESIGN CONCEPTS
FOR SURFACE LOGISTICS
AND

WORK PLATFORM
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NATTIONAL OCEANOGRADPHIC BUOY SYSTEM ’
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NATIONAL OCDANQGR

c. Tdentificaetion of 8128

1. Maintain and Eswect surfacé buﬁy, divers to check chafing
Oy . '

of subsurrace

2, Prefabricate anchors

3. None
RO\ e O IS

5. None

d., Identification of

2. Design, contract,

3. Design, contract,

4. Design, contract,

I. Desigh, contract,

\PHIC BUOY SYSTEN

55 Functions and Tasks

and connectors

other NAVFAC responsibilities

maintain and insnect.
maintain and inspect.

maintain and inspect.

maintiin and inspedt.

A110




From water-air
interface ~;

Ingress/ngress

One-atmosphere
operations centér N
(transportable statiggl,ﬂr&\¥ N
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TQ s NI P e et 1 Submersible dock
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MANNED HABITAT

e

b.
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and

Subsystomsi
Construction Subsysten '
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Subsystems ¥
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MANNED HABITAT :
c. Identification of gRapiy Fanetions end Tésks

1. Provide cares .

2. None

- 3. Perform earthmoving, drilling, excavation

4. Provide diver support
5. Construct
6. None

7. Install
8. Nons

d. Identification of other NAVFAC responsibilities

-~ 1. Site selection, botbom survey, analyze cores
y }
2, Design, contraclh

o
o
ih

e
—F
7Y

- S

A Tie vminT 3 el S iaracs i ooy o
L B B4 POGINVEDT PYOo iUl ol

5. Design pressutre resistant structures, ingress/egross

6. None

s. Design, contract, maintain and inspect
),z."‘-u\ =
"
112
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Tdentification of SR4BEE Funclblons dnd Teskhs

Identification of other NAVFAC respdnsibilities

None

None

Design, ¢ontraci, maintiain aznd inspect

None :
Coordinate diver activities P

None ' .

P

Censtruct platform

Provide diver support

None

None

jaan
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Tdentification of 53

3

1. Nono
2. Noene

3. None

d. Identification of other NAVEFAC responsibilities.

Coordinate development of tools and instrument suits

10
el

with design of manipulator subsystem

2. Design for construction purposes

3. Design a combination suit of on-board and towed
oceanographic instruments; désign a constructien
support imstrument suit for support of botom :
const;uction'projects
i

M5




ANCTLLARY DEVIELOPMENT

ANCILLARY DEVELOPMENTS

FOR

NON-DEFENSE NATIONAL EFFORTS.
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.C_: .

3. Provide training of

Identification of gy

1n Assist as directed

Z. Provide input

seéle
and divers

Identification of other NAVF

1. Assist as directed.

2, Provide input

TraLy ~ “a M st
SHEE Punctions and Tasks

-

cted submersiblc operations

AC responsibilities.

3. Provide undersea civil.cggineering-information




WEAPONS SUPPORT INTERFACE DEVELOPMENT

O

SEE DESIGN CONCEPTS
FOR

SEABASED STRATEGIC DETERRENT SYSTEMS
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BLUE- WATERS REPORT
BY
CAPTATN L., B. ZE? iL, OPHAV
In Phgse T a Havy position was formulated for those aspachs

of oceavography where Havy's interests in the occan bou_tg..a Felololt
Tlict with those of industry end governwant. TFhase IT concerns

" the 16{;:11_ and Jurlsdictiongl probvlems, A primeipsl finding of
Enase . L.is. that. lavel. nissions.ovei-the. Foresesshle-Pubune g s

guire E:jmt' the lavy foster research en{, ineering wnd development
in the oceattev..s The Favy cennob depend on other o ccemiogrephic
consributions to opergtionzl cmmblllty unless its relevance ond

respousiveness to the Havy mission can be demonstrated.” The

Navy plenning documents only 1ately have started to stabe "the

Havy wante bo be oble o opevabs ab eny deoth at any tins anye

where in the world." fbsence of move concrete objective stabes

ments shows that CHO 18 not econvinced of the need yet.

Interference to Navy cen be expected to grow as covmercisl

subrersibles, offshore and other uses of the ses increase, The

Havy must anticipate and plan for the "real estabte" needs of
oceun ranges -- periaps NAVFAC has a role herse By 197 5-«1980
projections show as neny 23 350 comerecial stomersibles in
existence., The res cue gnd safety missions of the Hoavy will hewe
to expand to aar"qem the Coast Guarq = role., ?“or 'Lhe tmﬂ being
the N‘W;, nn” 30 e ' 3

The CHO has taked a :Llrm position in using his reguirement
documents to seb the pace of effort; others shoul_d act .actord-

ingly.

Fhase II Tindings ave thal the Navy should push toverds
magintaining natlonal Jjurisdiction of the continental s_h.el_f a8
close to the shore -~ gbhout 200 meter depth -- as possible,
Extension of the continental shelf beyond the 600 meter gdepth
would be detrimental to Mavy interests., The gaeophysical lir'm‘_'”t
of con‘blvenbaﬂ_ shelt is ghout 2500 metber depth -« and that _
where industry would like Lo see national Jurisdiction exbe ded.

The ensuing discussion indicated further the conplexity
gnd conflicis of intereasbs imvolved,




r | “THE TAVY DEEP SUBMFRGENCE OCEAN ENGIFEERTL
PLANING GROUP REFORT AND RELATED REMARKS
BY

CAFTAIN C. M. ESLER; OPNAV

Tie Navy Deep Submergence Qcean Englneering Planning Grouvp.

.. ygs formed on M Augusta196{ in order to deternming the Mavy goals,
assess current programs, deterine prej i gens ah
form & base line progras. The following projects were exshirned:
ExnloratOMy Development by CiD, Bio-Medicel Research, Deep Ocean
Technology, -the Submarine. BTOMNédlcal Developmsnt Project end the
Extended Depth Man~In-Tho-Sog (MITS) end the FExtendedl Depth Selvase
Projects; in gddition, ALVIN, AUTEC and DOLFHIN vehicle projects.
Recormendations were: (a) incresse ocean engineering end develop-
ment effort from $16 to $50M per yeer, (b) cancellation of the
Extendcd.ﬁaannaThe~Sea and Extended Sclvage Projects. Two
marmed botton habitats are'nroponca, an inerease of the San
Clemente Pdngc facilities; snd en inerzase in pressure test
faeilivies, The thousaid foot depth is the torget depth Ffor
most initial cepability to ve developed. This is gbout the
limit of the continental shelf. The basic philosopliy 18 to

[ proceed slovly both in depth, internal life support, and free-

T don from surface support capsbility.

NAVFACcancontributemos*binthe Manned-1mderwater Timhomae - «w e e

tory (ML) and the possible managahent of the new MITS progrem,

The Group doesn’s see a requirement for a military mission
performance involving Man-In-The-Sca at significant depth -~
activity of depths up to 1000 ft. in'the 1970+80 périod is en-
‘visioned. The most 51gn:¢1canu finding of the DSJEPPG for Manw
In-The-Ses sppesrs to be a "glimmer" requirement for underweter
construct1on. No hard Navy military construction task was found
to exist for todsy's militery requivement. However, for the
period 1978 plus ocean bottom Tacilities such as sileos, command
poris, ete. become more probable,

Nevy capability can help national effort; Navy would like
en open bottom (i.e. no indusirial exploibtation) beyond. the
600 %, depth. Ocean botbom construction capability could be

~ of value in giving U. 8. a stronﬁer negotiating vosition for
CAnEEPEART oY Taw Drov1slen O SOVET Y ovEr botten

erea. Reference to the "Blue Waters" Study vas made.
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__volve& in underwaber. YOrk, —=. or,au least there was. no. vis

- DSSP'S PROCRAMS AND GENERAL REMARES
BY

CAPTATN W. M. NICHOLSOE, DSSP

Ds8P is constrained by fund limitation thus puvsuing the
first three of the following flve Progrems which constitute
the scope of its mission:

- T 1> %
b. Rescue System

c. Mui-In-fhe-Sea.

4. Sublmzrine Esegpe System

e. Working Technigues for Ocesn Bottom

Since Tirm and sufficient funding for the mawy & progran
won't neterialize vntil about 1971, the problem is how to
stretch the available funds and keep the techn wlofy elive
until the progrem opans up.

There is erbiguity in drawring the line between a habitatb
and g submarine.

The Navy cannot move shesd in the progren; except for
Lochnology developmend with gvailable funding, until the CHO
end SECHAV melte certain decisions; in the interim it behooves
The ocean engineering comminity o present to the €0 facts.
Tinbilhe @geides.

-

There are no existing coastruchtion missions in the Kavy
today. Technology mnot be devblopﬁd,bj “aolnﬂ”, therefore,
focal projects are devised. FOwevnr, funding of foesl projects
hinges on the existence of rmissions, and missions hings, in part,
on the avallability of the very technology to be develoned by
‘the focal project. Thus poes the gyele.

reluctont to charge in and join the efforts

The Nevy appears
's Commnission.

by the President

SEALAB is intended to develop technolozy and tools not to
bulild anything specific, NAVFAC has not been used by DSSP in
Plenning SEALAB or ite site selechion betause the expértise re-
sided in DSSP, NUWC and NAVEAC 2 years ago was not heav1ly 1n~

TATY

An NAVFAC, Reliznes 1o - 4 Has been placed in PMN-'
SHIPS because of estgblished exnnru15ﬂ with diving systems and
life support.

B3




Hebitat is essentially a submersible and it uses technology
that essentially resides in NAVSHIPS. However as regards bottom
stability, foundations and construction, the field is cleerly
in the hands of NAVFAC and NCEL,

If NAVFAC cen sec vhere and when the HNavy can use undersea
construction, it should take the initiative to develop and sell
the concept to the CI0 operators whose prime concern is not to
develop technology but rather to operste the fleet with existing
. technology.

NCEL should develop its cgpability by doing basic technology
development then they stand in good shape to get to do the develop-
ment for DSSP systems,

NAVFAC should support the plamning documents being currently
genergted such as the PCR and the DS OEPFG Report and make sure
the programming system produces sufficient funds 3-5 years hence.

Little interest exists emong the submarine force "elite" in
burdening the submerines with extensive znd expensive submarine
escape systems, at the expense of other utilization of their
critical space.



ASW SURVEILLANCE
BY

CAPTATN V, F. ANDERSON, PM4-L

A description of the mission and orgsnization evolution
and progrem structure of ASW-205 was given. Although not
specificelly identifying proposed or contemplated ASW projects
involving Tixed ocean bottom facilities, there are existing
needs for bebtter engineecring and construction in ocean bottom
structures supporting ongoing systems. (Detailed write up of
presentation is gvailable in FAC 03 upon request and after
spproval from ASW-205.)

B
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SOUND SURVETLLAIICE SYSTEMS
BY

LCDR R, E, JACORS, OPWAV

A summary of the existing operational and research sur-
veillance system was discussed. Tnis presentsbion identified
a nunber of ocean construction projects that are currently
undervey or plszmned in the ASW field. It also identified
RDT&E ereas in ocean bottom constructions. (Detailed vrite-
up of presentation is availsble in FAC 03 upon reguest and
after epprovel from OP-32, )



DIVERS TN UNDERVATER CONSTRUCTION
' BY

CAPTAIN VI, F. SEARLE, NAVSHIPS

SEABEE divers (in Ceptzin Searle's experience) have performed
very competently whenever they were furnished proper equipment.
Diving equipment sssigned to SEABEES tends to be poor and poorly
maintained beceuse of the infreguent ussge and other battalion
workloeds. Specific effort must be exerted to keep SEABER divers
and thelr equipment in high degree of training and readiness in
the future,

SUPSAL is very satisfied with NCEL as a practical laboreatory
to do the kind of development work that salvage requires, i.e,
pumps, pontoons, hoses, cement, magnets, bottom stabilization.
NCEL should not get in those aspects of equipment development
requiring extensive physiological considerations -- stick to
toole and work equipment.,

A rule of thumb for the wise: design all underwvater hsrd-
were so that a diver is not needed other than 4o observe., He
will be needed anywey becasuse things never work as planned.
Don't handicap the operstion by involving him in the planning
stage,

For some years to come divers will be restricted to less
than 1000 ft. Routine diving at more than 1000 Tt. won't ma-
terialize for at least 10 years. Extreme depths will not be
reached on e routine but rgther special job basis. For worke
ing at depths greater than 1000 ft. specially designed sub-
mersibles will be required =-- probsbly submsrines without
veaponry and propulsion elements.
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-CERTTFICATION OF SUBMARINE AND PRESSURE HUILLS

i

BY

CAFTATN R J. DZIKOWSKI, NAVSHIPS

Certification of the SEALAB has been limited to those items
for which there exists datz. There is nuch aboub the performance
of equipment in exotic gtmosphere which is not known but can be
learned if funds were aveilsble.

NAVSHIPS has capebility to certify deep ocean vessels using
existing t=lent.

Consideration has been given from time to time to build =)
large pressure facility to check out & whole submarine in a
pressure enviromment before going to sea. Most failure problens
show up after seversl cycles i.e. after the ship has been in use
for sometime. This coupled with the expense of building a large
pressure fecility tends to create little active interest in the
concept.

Any kind of s moveble hebitat thet can perform s surveillsnce
mission with suitable life supporting cepebility snd personnel
safety will end up costing neerly as much as g regular submarine

{ minus wespons end propulsion system,

Submsrine hull certificgtion methods could be used to test
aend certify pressure tenks ashore.




MARINE CORPS 1685 AND OTHER REMARK
. BY

MAJOR C, D. BLACKWELL AND MAJOR G. H. DOUSE

MARCORES 85 describes the USHC role in 1985, It is a sea
based concept envisioning the use of the LHA from which VIOL
gircraft and SES can asssult a beach == 50 mile standoff and
500 mile radius of operation. Envisioned are the following:

) a, A toweble submersible cgpable device that can store
fuel for refueling the VIOL.

b. A submersible container for the bulk storage of general
purpose supplies -~ such as rebtions, ammo, etc,

¢, A submersible platform or staging asrea to support troops
who can propel themselves through the water and land on a beach
up to battelion size operations.

d. w cost or retrievable support facilities of =211 kinds
on the beach, on the wabter surfsce, on the oceaen floor.

e, Underwater habitat for clandestine reconnaissance and
other military missions.

There are 1o Tirm requirenent documents. MARCORPS 85 is
being revised. Stanford Research Institute is now working on
o Seaboard Mobile Iogistics System that mey show & greater role
for submersibles and underwater systems than now envisioned in
the MARCOR®S 85 which is mainly a surface concept, i.e. LHA,
VIOL, and SES.

SEABEES will be required if crisis control functions of

the MARCORPS in the 1985 time freme are protracted over several
months dursations.
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NAVORD'S ROLE AND ACTIVITIES IIN OCEAN ENGINEERING
BY

CAPTAIN E. C, WHITE, NAVORD

After a deccription of the NAVORD orgenization and way of
doing business it was stated thet project management (Pu) is
used on large multi-million dollar projects like the MK LS
torpedo. Pl is a very expensive wey for doing business. SP
has taken over strategic deterrence problems so effectively
NAVORD is out. CURV is the major effort of NAVORD in deep
ocean technology area. NAVORD hes contracted with the Unie
versity of Rhode Island to undertske & study thet relsates
environmentel problems to engineering problems anticipated
for the future. It is an oceanogrephic study basicelly,
They'll be looking, in FY T0, al weapons systems snd the deep
ocean ~=- this will be an engineering study. Tae purpose of
the present study with the University of Rhode Island is to
deteritine comprehensively vhat is known and what is being done
to learn gbout the ocean enviromment., It will help NAVORD
allocgte their R&D doller. Study will be ready toward the end
ol 1969,

Recent revisions to GOR 15 indicate the need to look into
the ocean botton environment for future systems. When ocean
bottom systems get really big, they'll probebly be done by
contract rather than SEABEES, Since the systems are now specu=
lative it would be even more speculative to answer vho will
build them. The Captor System ~- which is having funding dif-
ficulties =~ is a mine warfore system and does include ocean
engineering.
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NAVOCEANO ACTIVITIES BEARING ON THE SUBJECT
=B

DR. C. Co BATES, INAVOCEANO

Ocesnographic instruments in meesuring bottom and water
column charegcteristics znd s survey ship were used to locate
. the Robert ILouis Stevenson ship which loaded with explosives,
intended for g controlled explosion experiment, venished. Vari-
ous slides were chown of seismometers, containers, sesbottom
cameras, suvbmersibles, magnetometers, etc. A few remarks were
nade regerding the H-Bomb recovery off Spain. An Ad loc equip-
ment cepability is being assexbled now by NAVOCEAND for standby
capebility for Tubture sezrcnes. A description was glven of how
one would go aboubt to survey for a Mennced Bottom Instelletion
pointing out thal with present sonar cspability detsil smaller
than 100 f%. won't show at depths of 6000 feet -- thus it is
imperative to develop a submersible platform for bottom surveys.




THE FUTURE FOR WATERFRONT COHSTRUCTION AND OTHER REMARKS
BY

MR., Wo J. BOBISCH, ITAVFAC

Army Corps of Engineers is looking inbo ocean engineering
capability reguiremenis for Armuy's construction problems and
missions. An AE is to render a report to the Army suggesting
a role.

Future waterfront requirements cell for ngterials, methods
and systems to reduce maintensnce, prolong life, and render
waterfront facilities responsive to the operationzl environment,
and the "fleet" systems, Dry docking, Tender, POL and AMYO off-
loading fgeilities, floating strucbures, piling, container fa-
cilities, breskwabers, dredging and excavation (nuclesr) require-
ments of the future, call for new materials, methods, systenms,
etc.

NAVFAC is doing considerasble weterfront and future work -
especialiy in RVN. BSEABELS and contractors and A&E share in
the execution of the work. Port building experience in RVH
is not being recorded and documented, s Tar as the spesker
knows, besides the Raymond Report. The erying need in RVN is
for a temporary, quicx way to install harbors for 3-5 year use.

Present NAVFACHQ engineering capability is as follows:
ocean structure and waterfront consultent for looking ahead,
and waterfront structures group for day to dsy problems; in
fairly good shepe is soil mechanies; on the thin side in
electrical design; not staffed for materials other than the
specification people; SOEASIDIV is very strong in waterfront
structures.,
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EXISTING CAPABILITY SURVEY



Appendix C - EXISIING CAPABILITY SURVEY

and the most appropriate capability category,
summarized in Section 1I, Table II,.B.1.

Personnel Assets.

Trained and experienced personmel constitute the major
NAVFAC resource in ocecan engineering.
Exhibit C.1 according to their NAVFAC or field office code, rank
or grade, specialty, approximate yearly work effort available,

These are listed in

They are

In producing the

summary it was estimaled that these persommel are only 0.8

effective in ocean engineering.

Accordingly Table II.B.1 is

the summation of this Appendix times eight tenths,

EXHIBIT C.1

NAVFAC CODE MAN/YR PRIME CAPABILITY
OR ACTIVITY GRADE SPECTALTY d AVATL CATEGORY
NAVFAC 041G 1-GS15 Deep Water Structures 1,0 Underwater Structures (total
scope)
NAVFAC 041U 1-GS15 Waterfront Structures 1.0 Waterfront Structures (total
scope)
{
NavFAC 04126 1-GS14 Waterfront Structures .6 Waterfront Structures
NAVFAC 04125 1-GS13 Dredging o3 Site preparation; trenching,
earth moving
NAVFAC 04126A 1-GS13 Supervisor, Floating 1.0 Site preparation and materials;
Structures stabilization in surf
NAVFAC 041268 1-GS13 Waterfront Facilities 1.0 Site Engineering and materials;
foundations, moorings, anchors
NAVFAC 04126C 1-GS13 Marine Railways and 1.0 Site Assembly; Weight Handling
Drydocks and transport
NAVFAC 04126D 1-GS13 Special Weight Hand- 1.0 Site Assembly; Weight handling
; ling equipment and transport
NAVFAC 04126 1-GS12 Waterfront Structures 1.0 Site Engineering and materials
NAVFAC 0421 1-GS15 Huclear Engineer w3 Power, Nuclear
NAVFAC 04 CDR-CEC  Civil and Nuclear il Power, radioisotopes
Engineer
i AC 04211 1-GS14 Nuclear Engineer <D Power, radioisotopes devices
NAVFAC 04212 1-GS13 Nuclear Engineer .1 Power, Nuclear power plants



NAYFAC CODE MAN/YR PRIME CAPABILITY

{ CTIVITY GRADE SPECTALTY AVATL CATEGORY

NAVFAC 04211A 1-GS9 Nuclear Engineer A Power, radioisotope devices

NAVFAC 0422 1-GS15 Nuclear Engineer .2 Power, Nuclear Systems En-

gineering
NAVFAC 042R 2-GS14 Radiological Safety 2 Power, Nuclear Safety
Engineer
NAVFAC 042R 2-GS13 Radiological Safety ol Power, Nuclear Safety
Engineer

NAVFAC 0321 1-GS14 Research Engineer o2 Ocean and Waterfront Amphib-
ious Engineering, Manager

NAVFAC 0321C 1-GS13 Research Engineer 1.0 Ocean and Waterfront Engineering

NAVFAC 0321C 1-GS13 Research Engineer A Amphibious and Sanitary Ports
and Amphibious Engineering

Ft Belvoir, Va. 103 persons MNuclear Power Unit 103 Power Nuclear Systems and
Isotope devices

NCEL L56 1-GS14 Head, OceanEngineer- 1.0 Total scope

{ ing Division

NCEL L56 1-GS14 Research Civil Engineer 1.0 Materials

NCEL L56 1-GS14 Research Structure 1.0 Materials

Engineer

NCEL L56 1-GS13 Mechanical Engineer 1.0 Site Assembly; diver equipment;
life support

NCEL L56 1-GS12 General Engincer 1.0 Site Preparation; anchors and
moorings .

NCEL 156 2-GS12 Civil Engineer 1.0 Site Survey; soils

NCEL L56 1-GS11 Oceanographer 1.0 Site Survey; oceangraphic

NCEL L56 1-GS11 Mechanical Engineer 1.0 Site Assembly; diver tools and
techniques ’

NCEL 156 1-€S1T" ~ Engineer Techuieian 1.0  (Varies)

NCEL L56 1-GS7 Engineer Techunician 1.0 (Varies)

NCEL L56 1-GS11 Civil Engineer 1.0 Materials

(

B~ L56 1-GS9 Mechanical Engineer 1.0 Site Assembly; diver tools and
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NAYFAC CODE MAN/YR PRIME CAPABILITY
{ LTIVITY GRADE SPECTALTY AVATL CATEGORY
NCEL L56 1-GS11 Mechanical Engincer 1.0 Site Engineering and Materials;
structural
NCEL L52 1-GS14 Research Physist 1.0 Materials, metallurgists
NCEL 156 1-GS9 Engineer Technician 1.0 (Varies)
NCEL L56 1-GS12 Biologist 1.0 Life support; environmental
NCEL L55 1-GS14 Head, Amphibious and 1.0 Amphibious and Shallow Water
Harbor Division Construction (total scope)
NCEL L55 1-GS14 Research Hydraulic 1.0 Site Assembly/Construction;
’ Engineer utilities
NCEL L55 1-GS13 Civil Engincer 1.0 Site Engincering and Materials;
amphibious equipment
NCEL L55 1-GS512 Research Hydraulic 1.0 Site Assembly/Construction;
Engineer utilities
NCEL L55 1-GS12 General Engineer 1.0 Site Engineering and Materials;
amphibious equipment
Nuoe LS55 1-GS11 Civil Engineer 1.0 Site Engineering and Materials
NCEL L55 1-GS11 Engineer Technician 1.0 (Varies)
NCEL L51 1-GS13 Research Structure .5 Site Engineering and Materials
Engineer '
NCEL L64 1-GS13 Research Mechanical 1.0 Site Construction; life sup-
port
NCEL L65 1-GS13 Research Electrical 1.0 Power, surface umbilical, =
Engineer cables, etc.
NCEL L64 1-GS13 Mechanical Engineer 1.0 Site Assembly/Construction
MEDIV 045 1-GS13 Waterfront Structures V3 Waterfront Structures
MEDIV 045 1-GS12 Waterfront Structures e Waterfront Structures
MEDIV 045 1-GS11 Waterfront Structures e Waterfront Structires
EAST DIV 045 1-GS13 Waterfront Structures s Waterfront Structures
EAST DIV 045 3-GS12 Waterfront Structures 1.0 Waterfront Structures

!

{
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{_ TAC CODE ' MAN/YR PRIME CAPABILITY

. ACTIVITY GRADE SPECTALTY AVATL CATEGORY

ESTCNTRLDIV 045 1-GS13 Water front Structures 3 Waterfront Structures

LANT DIV 042 - 1-GS13 Waterfront Structures A Waterfront Structures

SEDIV 04D 1-GS13  Waterfront Structures .3 Waterfront Structures

MIDWEST DIV 049  1-GS13 Weight Handling 1.0 Site Assembly/Construction;
weight handling and transport

MIDWEST DIV 049  3-GS12 Weight Handling 3.0 Site Assembly/Construction;

' weight handling and transport

MIDWESTDIV 049 1-GS11 Weight Handling 1.0 Site Assembly/Construction;
weight handling and transport

CARIB 045 1-GS12 Waterfront Structures - Waterfront Structures

SW DIV 042 1-GS13 Waterfront Structures .3 Waterfront Structures

SW DIV 042 1-GS13 Coastal Engineering a2 Site Survey; Oceanographic,
topo soils

y T DIV 042 2-GS12 Waterfront Structures . Waterfront Structures

NW DIV 042 - 1-GS13 Waterfront Structures A Waterfront Structures

NW DIV 042 1-GS12 Waterfront Structures 3 Waterfront Structures

MIDPACDIV 045/5  2-GS13 Waterfrout Structures .9 Waterfront Structures

MIDPACDIV 045 1-GS12 Shore Protection 2 Site Survey; Soils and Slope
Stabilization

PACDIV 042 1-GS13 Waterfront Structures w3 Waterfront Structures i

SW PAC 040 1-GS13 Waterfront Structures .3 Waterfront Structures

THAILAND 1-GS13 Waterfront Structures +3 Waterfront Structures

MARIANAS 042 1-GS13 Waterfront Structures WA Waterfront Structures

In addition to the above personnel assets which can be
closely tied to the technical capability categories, there are
various billets which though they cannot be directly related to
a capability category are of sufficient importance to mentiom
briefly below. They help in creating the nucleus for ocean
engineering operational systems capability.

C4



—

a. Approximately two (2) man-years of technical effort
average grade GS-12 are currently expended in matters pertaining
to ocean engineering in the following functional areas:

(1) Military Personnel Division (Code 061)~-Manage-
ment of personnel programs; plans and formulates training programs;
justifies requirements; procures, and makes utilization recommen-
dations on CEC officer and Group VIII enlisted personnel,

(2) System Plans and Policy Division (Code 062)--
Develops techniques, concepts and requirements for, and assist
CNO staff members in Naval Construction Forces programs,

(3) Systems Operations Division (Code 063)--
Establishes policy for and coordinates the operations of the
Naval Construction Forces; provides staff assistance in SEABEE

‘technical and financial support matters; manages field support

activities. Operational coordination includes special projects
such as SEABEE support of TEKTITE I.

(4) Logistics Division (Code 064)-- Performs all
materiel management Ffunctions,

(5) Functional Componeut Division (Code 065)--
Translates conceptual requirements, objectives, technological
developments and guidance into hardware for support of the Naval
Advanced Base Functional Component System. Examples of functional
components include the B5C (Lighterage), AMMI Pontoon series and
P21 (Harbor Clearance Component). .

b. The SEABEE Systems Engineering Office (SSEO) CBC, Port
Hueneme, California supports'the management of the Naval Construc-
tion Forces. 1Included in the SSEO is the STINGER System Analysis
Group expert in operational research techniques and staffed with
6 analysts. About 0.5 man years are currently expended in ocean
capability aspects of the Naval Construction Forces. Available
is an IBM 360 computer,

¢. The engineering and design functions for all Advanced
Base Functional Components for which NAVFAC has System Engineer
responsibility is a part of the SSEO CBC, Port Hueneme, California.
This includes field coordination of RDT&E efforts for functional
components and SEABEE equipment. Approximately two (2) man-years
of technical effort is expended on ocean oriented components such
as pontoons, etc,

d. Other elements of the SSEO are (a) a Logistic Support
Planning Division which integrates matters of supply, maintenance,
technical data, and personnel and training requirements, and (b) a
Division providing specialized contract and procurement capability.
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2. Equipment, Facility and Data Assets

a. Information and computer systems are available and
used in ocean engireering as follows:

(1) Computers: Available in NAVFAC:
(2) Time sharing B5500
(b) Ollivetti Underwood Programa 101
(2) Computers: Available tﬁ NAVFAC:
(a) UNIVAC 1108 (National Bureau of Standards
(b) U, S. Air Force IBM 7094
(c) Technical libraries:

l. Complete library Waterfront facilities,
oceanography and ocean engineering.

2. Technical information on nuclear power
systems, energy conversion systems, radiosotopes, transportation
and storage of radioactive and fissile materials, health physics
and radiation monitoring and control.

(3) U. 8. Naval Nuclear Power Unit at Ft. Belvoir,
Virginia. Resources: The Unit has engineering support facilities
for design drafting, engineering drawings and manuals, analog
simulator facilities and technical labrary. The Unit also has
training facilities for operations and maintenance and has
mechanical and electrical specialties shops.

(4) U. S. Naval Civil Engineering Lab at Port
Hueneme, California is equipped as follows:

(a) Computers: IBM 1620 Data Processing System
with IBM 1622 Card input/output device. IBM 026 Cardpunch and
IBM 407 Accounting machine.

(b) Technical Library: Complete technical
library having most of the technical books in the areas of
oceanography, ocean engineering and waterfront engineering.

(c) Testing Facilities:

l. Ocean Simulation Laboratory - Facility

consists of six 9-inch ID pressure vessels and one 18-inch ID
pressure vessel all permanently mounted; and three portable 9-inch
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vessels. All vessels have a 20,000 psi safe working capacity and
use seawater as the pressurizing medium. One 72-inch ID, 120-
inch inside length 5,500 psi pressure vessel,

2. Soil Laboratory - Facilities for perform-
ing routine soil analyses and tests, such as triaxial test, vane
shear tests, compaction tests, etc.

3. Amphibious and Waterfront Facilities -
"Amphibious and waterfront research is supported by two warping
tugs; wave basin; pontoon barges and tanks; test equipment for
handling anchors up to 30,000 pounds; instrument car to simulate
movement of a ship dragging anchor; facilities for development
of ship to shore fuel delivery systems and floating booster
stations; facilities for making pontoon causeway assemblies: etc.

(d) Special Ocean Engineeriung Facilities -

l. Deep Ocean Test Instrument Placement and
Observation System. This is a platform having a 6000 foot depth
capability. This platform has a TV camera, a photographic
camera, a data and command telemetry package and lights. To this
platform, such accessories as in-situ vane shear and penetromecter
devices can be added.

2. Several oceanographic and load handling
winches.

3. Level of Effort to Date

The only funds specifically justified on the basis of
ocean engineering needs are $1,200,000 in Exploratory Development
and $765,000 of Advanced Development R&D funds in FY 1969.
Approximately 11,000,000 has been spent over the past ten years
in a program which has made basic contributions to sea floor
engineering and underwater construction.

4. Project Management in Ocean Engineering

a. NAVFAC provides counstruction program project manage-
ment throughout the entire Atlantic Undersea Test and Evaluation
Center (AUTEC). This included the development, planning, and
implementation of the requirements for the Undersea Test and
Evaluation Center,

b. AUTEC involved many aspects of ocean engineering
in facilities both fixed and non-fixed. The NAVFAC personnel
participated in investigations of: sea moorings, flooding aud sub-
merging of facilities, insulation and laying of cable on the
ocean bottom and escarpment; raising and lowering various facility
hardware. NAVFACENGCOM constructed the associated harbor develop-
~ment and off-shore shallow water platforms, used as cable terminals.
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5. Summary of SEABEE Capabilities and Deficiencies.

a., SEABEE'capability in deep diving is currently
restricted, 8ix Group VIII personnel are qualified as satura-
tion divers. Two CEC officers are qualified as helium-oxygen
diving officers. One is qualified as a saturation diver,
Requests for a suitable number of SEABEE divers to support
research diving at NCEL have been made over the past two years,
None have been successful to date. Currently, Group VIII
~ personnel are not authorized to attend First Class Diving School.

b. Only the BU (Builder) and SW (Steelworker) Ratings
can attend Second Class Diving School, although exceptions are
granted on an individual basis. The overloaded condition of the
Deep-Sea Diving School will further delay the development of
significant SEABEE diving capability unless aggressive action is
taken,

¢. The BU and SW Ratings which are authorized to attend
Second Class Diver School require qualification skills which could
readily be extended to include the capability categories included
under site assembly/construction in Appendix C. Good potential
exists among the other ratings for similar extensions to improve
Navy capabilities. However, there is very little demonstrated
experience to date.

d. CEC/Group VIII authorized allowance billets which
require or involve special training, excluding MCBs and ACBs,
are:

2 - CEC at postgraduate school in Ocean Engineering.

2 - Group VIIINEC 5342 1st Class Divers at Tech.
Off., San Diego, California.

3 - Group VIII NEC 5343 2nd Class Divers at NCEL.

e. There are 63 authorized NEC 5342 2nd Class Diver
billets in 21 MCBs (3 each). However, current on-board count
indicates that not all billets are filled and there is limited
diver special equipment on board and servicable. No Group VIII
diver billets are currently authorized in the two ACBs and no
special underwater equipment is available. UDT personnel and
.gear are utilized for ACB tasks which involve diver operations.

f. Experience Data. The most recent recorded experi-
ence in SEABEE underwater operations includes the following:
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(1) NMCB 5 - Exploration/inspection/reconnaissance
of a river bottom in preparation fer driving bridge piling;
working depth 1-4 meters; dive time, 1 hr.; scuba gear utilized.

(2) NMCB 40 - Miscellaneous project$ since 1 March
1968, 166 hours total using scuba gear and related equipment
down to 71 feet. Cleared wreckage of Bailey Bridge from river,
salvaged pontoon and crane, inspected 8" POL line, cleared fish
nets from boats and landing craft, tightened bolts in 10,000 bbl.
steel tank; cleared away old bridge piers using explosives;
reconnaissance and survey of river bottom for new bridge.

(3) NMCB 3 - Bottom laid pipeline, 2 men, 80 man-
hours; scuba gear utilized. 1 - 2ud Class Diver (on board),
BUR3; 2 - 2nd Class Divers (at school), 1- BUl, 1 - BUR3.

(4) NMCB 62 - Inspection of bridge piling; 3 diving
man hours utilizing open scuba in 30 feet. 5 - 2nd Class divers
on board 8 July 1968,

(5) NMCB 58 - (a) Set pilings for Ammi-Pontoon
Bridge; open scuba at 35 feet,

(b) Search and recovery of sunk VC
Sampan; open scuba at 50 feet;
3 - 2nd Class Divers; 1 - EMI,
1 - EOl, 1 - CE2

(6) NMCB 53 - (assisted with NMCB 58 Project (a)
above)

(7) NMCB 71 - (a).Inspection, repair and maintenance
of bottom laid off shore POL lines
at 50 feet depth,

(b) Place explosive charges to clear
way for pile driving operations at
20 feet depth.

(c¢) Reconnaissance for aircraft, mines
and other ordnance at 25 feet
depth,

(d) Clearing and repair of damaged screws
and rudders at depth to 25 feet.
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(8) NMCB 1 - Reconnaissance of destroyed bridge
foundations; 3 sites; one diver at 15 feet, fins mask, snorkle;
2 divers aboard.

(9) CBU 201 - Photographed and inspected Elliot Quay,
McMurdo Statiom.

g. Other tasks typical of SEABEE experiences in SEA
operations include: installation of Ammi Piers; construction/
maintenance of anchors, moorings navigational aids, buoys, and
floating platforms; installation of Ammi-PBR bases, bridges;
recovery and/or clearance of dropped objects such as towers,
bridge spans, bulldozers.

h. Special Amphibious Construction Battalion Capabilities.
Amphibious Construction Battalions are closely associated with
the ocean-air interface because of their prime mission of providing
ship-to-shore cargo off-loading facilities. Their major equipment
includes pontoon causeways, barges, warping tugs, M-boats, air
compressors, cutting and welding machines, and large cranes. The
unit is self sufficient and hence can operate and maintain all
equipment on and in the water. The ACB could be a major SEABEE
surface support unit for underwater operatious.

i, TEKTITE I. Recently it was determined that SEABEEs
will be used in Project TEKTITE I. This test sponsored by Navy,
NASA, General Electric and the Department of Interior consists
of a lab/habitat placed at 50 foot depth near the Virgin Islands.
It will be manned for 60 days by a 4-man Department of Interior
crew. It will be constructed by SEABEES. SEABEE divers will
emplace, maintain and remove the station. It will be necessary
to draw upon both CBLANT and GBPAC Group VIII diver personnel and
equipment.
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