
The Honoarable Paul G, Rogers 
c House of Representatives 

I This is in response to your request concerning hyperkraric 
(high-pressure) facilities used by the Department of the Navy ' 
in its deep submergence research progpcams, You requested us to 
parovide informaticPn on 

--the ~\Javy~s justification fonr building a/new Ylypekrbaric 
facility at Bethesda, Maryland, while a similar facility 
is being built at Panama Cityn Florida; 

--the number f depth capability, and use of the hyperbaric 
lEaciLities available in the District of Columbia, Nary- 
land p and Virginia; and 

--the Navy's proposed use of the hyperbaric facility at 
Panama Citym 

As previously discussed with you, we limited our work to 
(1) reviewing data on the Navy's underseas research programs 
and the planning documents for the facilities at Bethesda and 

Panama City and (2) interviewing Department of Defense and Navy 
officials regarding the missions and functions of the Bethesda 
and Panama City facilities and the relationships between them. 

The Navy uses hype~barie chambers to simulate ua?demrsea 
conditions 0 The safety, health, and effectiveness of personnel 
reqwinred to live and work in the sea are insured by using these 
chambers to (1) Aeve%op equipment capable of withstanding the 
high pressures and other hazards of the ocean depths and (2) de- 

termine the physiological and psyehophysio%ogical effects of 
undersea environments on man, 

A June IfrP6Q ~epcpact of the President"s Panel on Oceanography 
entitled "Effective Use of the Sea" stated that ,the general 
level of research for using man at depths in the ocean was in- 
aaequate e The report pointed out that the Mawy had primary xe- 

sponsibility folr developing the capability for human activi,ty at 
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ocean depths. According to a Navy official, this reporct was 
instrumental in the Navyas ineareasing its hyperbaric researcl? 
efforts. 

The Navy is builhding a 95p000-square-foot research facility 
at Bethesda called the Environmental Bealtn Effects Laboratory. 
It will accommodate the Liiaval Medical Research Institute’s 
ikn7ironmental Bios~ienees and Behavioral Sciences Departments 
and the Navy Toxicology Unit. 

The Laboratory will perform basic and applied research 
and development0 The effects of stresses imposed by underseas 
environments ori animals will De emphasized, Planned research 
incllades such biomedical areas as oxygen toxicity, breathing 
resistance I gas nareosis~ tissue buDble formation, deeompres- 
sion schedules p and pharmacology. 

A11 three hyperbaric cnaambers currently operationah at 
Bethesda are restricted in depth capability, One animal chamber: 
has a maximum depth capability of 1,000 feet, another smaller 
chambeer is limited to 670 feet, and a ckinical chamber for 
hlumans is limited to 225 feet. Acxording to Wavy officials, 
these chambers are inadequate because: 

--They are not equipped for long-term deep dives. 

--The two larger chambers and related equipment are 
29 years old and are inadequate for deep submergence 
research beyond 1,000 feet. 

--Met l/ OK low temperature dives are not possible.= - 

--The long time it takes to compress and decompress them 
hampers research m 

The officials also cited inadequate laboratory space for animal 
preparation and equipment storage m, 

The Laboratoryus estimated cxst is about $13.4 million, 
It is expeeixxl to house 12 hyperbaric chambers--4 with a 
2,200-foot depth capability and 8 with a 3,300-foot depth eapa- 
biliizy. 

&/ A wet dive is a dive in a chamber flooded with water, 
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In b!ovember 1974 approximately 73 personnel were involved 
in hyperbaric nresearch ii Bethesda. A Navy official said the 
numbenr of deep submergence biomedicall research projects wikk 
be increased to insure that the additional hyperbaric chambers 
are used, To fully operate the Laboratory, the following 12 
additional personnel. will De required: 

--2 diving medical technicians O 

--2 ship fitter-machinists (must also be qualified as 
chamber operators) m 

--3 electronics technicians (must also be qualified as 
chamber operators) O 

--2 investigators (1 neurophysiobogist and 1 respiratory 
physiokogist-computer science specialist). 

--2 general lab technicians (must also be qualified as 
chamber operators) II 

--1 lab histologist m 

An official at Bethesda said that diving medical technicians 
are the only category presently in short supply, 

Enclosure H contains information obtained from a Navy 
official. regarding the number! depth capability, and use of 
hyperbaric facilities, in the District of Cokmbia, FIaryland, 
and Virginia O I 

THE PANAMA CITY FACILITY - 

The hyperbaric facility being built at Panama City, called 
the Ocean Simulation Facility, will cost an estimated $14 mil- 
lion and will consist of six chambers with 2,200-foot depth 
capabilities D The facility will create, developr and test 
manned diving systems. LbPamed equipment systems and techniques 
tliaill, be tested in a simulated ocean environment ,to insure that 
they are effective, practical, and safe, The research will em- 
phasize the man-machine interface and will be directed at de- 
veloping undersea warfare capability, including mine I torpedo, 
and acoustic countermeasures; inshore submar ine 8 sneak craft p 
and slirfimmer cOuntermeasures; and swimmer-diver equipment and 
techniques 0 

As planned in 1966, the facility was to y3e used and staffed 
by the tiaval Coastal Systems Laboratory in Panama City. aowever p 
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the Navy recognized early in 1972 that the staff at this Lah- 
oratoiry WOUPd not be sufficient to fully use both facilities, 
Therefore p the Navy decided to staff the Ocean Simulatian $a- 
eility by .relocsting the Expe~imentak Diving Unit from the, Navy 
Yard at i~ashington, D.C., to Panama City in November 19174. The 
Navy said this relocation was desirable because the diving unit's 
cnambers were 31 years old an3 inacaequate for dives of more than 
1 pooo feet. The diving unit staff consists of 95 personnell in- 
clucling a psychologist, medical officers, engineers, technicians, 
and experienced davy divers o 

Tne diving unit performs in-house diving and diving systems 
development, testing, ancl certification of systemsl including 
biomedical and pnysiological testing, work in gas mi.xturesB and 
decompression. The Navy has stated that the Ocean Simulation 
Facility GouEd remain available for LtJaval Coastal Systems Labora- 
tory programs as well as for activities of the diving unit. 

According to the Navyr the Ocean Simullation E'acility wikl 
provide (1) a reference center for diving physiology and medical 
information and (2) consulting services to the Navy and the 
civilian community on decompression tables, diving diseases, and 
tsceatment of decompression sic#ness. In addition, the medical 
department intends to perform studies in a number of areasI in- 
cluding 

--breatning resistance studies on underwater nreathing 
apparatus on immersed man, 

--cdrdiorespiratory responses to immersed exercise, and 

--the application of physiology research methods to under- 
water breathing apparatus evaluation. 

Enclosure II contains information obtained from a iilavy of- 
ficial on the Pkanned use (from Nov. 18, 1374, through June I, 
1976) of the six hyperbaric chambers at ,the Panama City facility, 

EEAS%dILITU OF CONSOEIDMT%NG Tlrlii FACILITIES - --- --ll_--_--- 

According to ~\favy officials, the Bethesda and Panama City 
facikities cannot feasiDlly 13e consolidated because: 

da7 The researchers at Bethesda are involved in many oio- 
medical research areas, only some of which require 
hyperbaric chambers. Transferring researchers involved 
in nyperbaric research would adversely affect their 
other research. 
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2, The i%?tP?esda locationa offers researchers appo~tuniG.es 
foa: inter’change with the National. institutes of B3lealth, 
universities, and the .&thesda Naval Hospital and access 
to excellent I.ibrac ies, ReseaKcheKs we i,nterviewed con- 
sidered such intanqik?.ke assets vital to their researchm 
On the sther hand, w0rk ai2 Panama City will f0cus can 
testing and evaluating systems and techniques, not on 
basic biolmedical research, 

3. Neither facility could 1mndl.e the woekloadt of both 
laboratsries. A Bethesda official said the present 
chambers were used an averafye of 30 hours a week. The 
logbooks showed that these chambers were used 4,893. 
raouzs between Janauary 1, H973, and November 11, 1974. 
This total did not include nonscheduled dives, setup 
time p a1ad postdive time, 

4. Five Bethesda chambers will be used in toxicology stud-- 

ies g making them unsuitaS.he for the manned equipment 
systems to be tested at Panaima City. 

5, Certain facilities, such as add i tioxaa% ehambe 8: s and 
animal laboratory and housing space, wou3.d have to 
be constructed at Panama City to accommodate the be- 
thesda prqrams o 

The Chesapeabcse Division of the Naval Facilities Engineering Corn-- 
mand estimated that it would cost about $29 milI.ion in facility 
erapansisn ,to give Panama City the capability of performing the 
research sched~aked for Bethesda, In addition g Navy officialls 
estimated an additional $1 mil.Iion 13er year in operaticag costs 
to carry out the research program at Panama City. 

We discussed the matkeacs in this report wit!3 Navy offi- 
CiiLS p who agreed wiQh the accuracy of the facts presented, We 
I;80 not plan to distribute this report further unless you agree 
OK publicly announce its contents. 



pkzxbarie chambers -- 

Use Number -- --- 

Recomparession and 
decompression 

Diver training and 

testing; recom- 
pK:ession and de- 
compression and 

medical. treat- 
ment 

Diving KeSeaKchp 
diver training; 
recompression and 
dtXOlTlpHSSiO~ 

Medica% trea'cmcx?t 
and research 

Recompression and 
decompressiore 

Divevr taraining 
and testing 

280 

200 

1,500 

224 and 168 

3_,000 

450 

180 



u.sm Naval MecSical 
Research Hnstitute, 
National PJavaL 
Medical Center 1r 
Bethesda 

Virginia: 
u.s, Army 77th En- 

gineer Compan~y I 
Folrt 8@lWOiK 

idatelc Immersiolld Simu- 
la eomr &I Langeily Re- 
search Gewter r 
National Aerolaau- 
tics and Space Ad- 
miwistration, 
.Hamptoln 

Use --- 

Divenr training 
and testing; 
hecompression 
and deeompres- 
SjlOl"l 

Medical. treatment 
and research 

Recompression am3 
decompression 
and transfen: 

Diver training; 
recompression 
anad deeompres- 
sion 

Recompression aid 
decompression 

Diver training 
and testing; 
recompression 
and decompnces- 
s ion 

Diver taraining; 
recompression 
ana aecompKes- 
SiOYl 

a 

1 

1 

2 

224 

450 

450 

165 

224 



.g/ Does slot include six chambers of the Experimental Diving Unit 
at the TLfJashington Navy Yard, The chambers will be daisas- 
sembled and the support systems will be mowed to Panama City0 



ENCLOSURE EE 

Activity scheduled -- 

1974: 
starting Nov. 18 Moving, setupl and repairs; 

tlraining q2ogramp ekassnroom 
and on-the-job training 

Bet 0 2 to 6 Certification review, certi- 
fication dive, walk alrough, 
precertifieation dive opera- 
tion 

Dee m 9 to 13 

Dec. 16 to 29 

Certification dive 

Corrections, C!f2KtifiCl3tiOl-b 

dive (p if required 

Dee a 16 to Mar. 1975 Compressor and hardware check- 
out of MH XIV system (type 
0% breathing system) 

Holiday leave period 

1975: 
Jan m 2 and 3 Final predive check 

Jan m 6 to 10 

Jan. 8 

Jaw m 13 to 17 

Jan, 27 to %eb. 7 

EQ-ft, checkout dive in manned 
ChZMlb@KS --A, 8, C, D, E, and 
wet chamber a-./ 

Dedication 

3Q-ft, dive, chambers A, B, 
and c 

3Q-ft, dive, chambers C, El, 
and E 

Upkeep, dive war kup for 
108/3QQ-ft. saturation dive 
(dive over 6 hours* dura- 
kiOK2) 



Peb, kQ to 17 

June 17 to July 8 

July 8 to 22 

July 22 to Atag, 5 

Aug m 5 to 19 

.l$tiwity scheduled -- 

LQ0/3QQ-ft, satuEcation dive I 
chambers A, Es, c, and. wet 

Upkeep 

300-ft. saturation excursion 

dive (variation ipa diving 
depths) p chambers A, B, 
and c 

3QO-ft, saturation dive with 
excursions 

Bteathir=q machine tests on MR 
XIV equipment in chambers G, 
D, and E at 200 ft. t 400 ft. e 
ana 800 ft,fl respectively 

Upkeep and wonrkup 

3QQ-fto saeLxatiow elrGuKsion 
dive 

Upkeep and workup 

300-ft. saturation excursion 
dive 

200==ft, saturation excursion 
dive with WK. XIV equipment 



ENCLOSURE %I 

Activity scheduled 

Oct. 7 to 21 800-ft. saturatioea excursion 
dive wi tP1 m-f MEW equipment 

Oct. 21 to Nov. 11 Upkeep 

Nov m 11 to aee. aa a &?ooo-ft, saturation exGLlrsion 
dive with m XIV equipment 

1976: 
Jan D 6 to Peb, 9 1,400-ft, saturation excursion 

diVE? 

Maa: 0 2 to 30 l,$oo-ft, saturation excursion 
dliV2 

mr 0 30 to May 4 Upkeep and workup 

14ay 4 to June 1 2,000-ft. saturation excursion 
aive 

a-/ The six chambers are referred to hy the Navy as A, D, Ce D, E, 
and a wet chamber:, 




