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2 June  1977 

From: 
To: A s s i s t a n t  S e c r e t a r y  of t h e  Navy (Research and DeveIopment) 
V i a :  (1) Chief ,  Bureau of Medicine and Surgery 

Commanding O f f i c e r ,  Naval Medical Research and Development Command 

(2) Chief of Naval Personnel  
(3) Chief of  Naval Operat ions 

Subj  : Approval f o r  u se  of  human v o l u n t e e r s  as s u b j e c t s  i n  d i v i n g  medical  - .  
r e s e a r c h  and development p r o j e c t ;  r eques t  for  

Ref: (a) NAVMAT P-9290 of June 1976 
(b) OPNAVLNST 9940.1F 
(c) SECNMINST 3900.39 

Encl:  (1) U n s o l i c i t e d  p roposa l  from Duke Un ive r s i ty ,  "Improved Decom- 
p r e s s i o n  S a f e t y  and Endurance t o  200 Feet" 

1. The U. S. Navy i s  p lann ing  t h e  i n t r o d u c t i o n  i n t o  f l e e t  u s e  of  a n e w  . 
mixed-gas, c losed  c i r c u i t  underwater  b r e a t h i n g  appa ra tus  for S p e c i a l  War- 
f a r e  (UDT/SEAL) and Explos ive  Ordnance Disposa l  (EOD) d jv jng .  That  appa- 
r a t u s ,  t h e  Mark 1 Swimmer L i f e  Support  System (SLSS), h a s  s e v e r a l  f e a t u r e s  
which provide  d e f i n i t e  advantages  f o r  t h e  o p e r a t i o n s  of t h o s e  s p e c i a l  
Navy groups.  
bubble-free,  low n o i s e  o p e r a t i o n  by i t s  automat ic  c o n t r o l  of oxygen 
p a r t i a l  p r e s s u r e  t o  a f i x e d  p re - se t  l e v e l .  The amount of oxygen i n  
b r e a t h i n g  gas  is a n  impor tan t  element of any d iv ing  a p p a r a t u s ,  s i n c e  t h e  
d i v e r  must b e  p r o t e c t e d  a g a i n s t  t h e  s e v e r e  medical problems which might 
r e s u l t  from too  l i t t l e  (unconsciousness)  o r  t oo  much ( lung  and b r a i n  
po i son ing)  oxygen. P rev ious ly  t h i s  had been done i n  d i v i n g  equipment by 
u t i l i z i n g  b r e a t h i n g  mix tu res  i n  which t h e  oxygen i s  a c o n s t a n t  p r o p o r t i o n  
of t h e  t o t a l  gas  s u p p l i e d  and then  l i m i t i n g  t h e  depth  r a n g e  ( t o t a l  pres-  
s u r e s )  i n  which t h o s e  mix tu res  could be used. I n  t h i s  new a p p a r a t u s  t h e  
oxygen l e v e l  is  c o n t r o l l e d  a t  a f i x e d ,  s a f e  p a r t i a l  p r e s s u r e  everywhere 
through t h e  whole dep th  range  p o s s i b l e  w i t h  i t  ( s u r f a c e  t o  300 f e e t ) .  

Among t h e s e  is a r e g u l a t o r  which g ives  an  e x h a u s t l e s s ,  

2. Conversely,  however, s i n c e  t h e  t o t a l  pressure of t h e  b r e a t h i n g  gas  
must be e q u a l  t o  t h a t  of the water depth of t h e  d i v e r ,  t h e  i n e r t  g a s  
( n i t r o g e n  o r  helium) component of  t h e  b r e a t h i n g  m i x t u r e  var ies  w i t h  depth 
i n  a way which w a s  never  e x a c t l y  d u p l i c a t e d  i n  d i v i n g  before .  T h i s  is  
impor tan t  s i n c e  t h e  decompression o b l i g a t i o n  of t h e  d i v e r  i s  e s t a b l i s h e d  
by t h e  p a r t i a l  p r e s s u r e  of i n e r t  gas t o  which he is trxposed d u r i n g  t h e  
d ive .  
f o r  which the p r e s e n t  N a v y  s t a n d a r d  decompression t a b l e s  were n o t  s p e c i f i c -  
a l l y  designed.  
f o r c e s  invo lve  a p r o f i l e  of depth  changes which are n o t  e a s i l y  provided  
f o r  by c u r r e n t  Navy d i v i n g  t a b l e s .  

Although t h i s  i s  no t  a l a r g e  change, i t  does r e p r e s e n t  a s i t u a t i o n  

Also t h e  d i v i n g  o p e r a t i o n s  contemplated by S p e c i a l  Warfare 

Represen ta t ives  of Special .  Warfare  

i 



c 

NNRDC-4 l /ehp  
3900 

i 

i 

i 

I 

Subj:  Approval f o r  u s e  of human v o l u n t e e r s  as s u b j e c t s  i n  d i v i n g  medica l  
r e s e a r c h  and development p r o j e c t ; - r e q u e s t  f o r  

f o r c e s  have f u r t h e r  reques ted  t h a t  medical  r e sea rch  review t h e  p r i n c i p l e s  
unde r ly ing  decompression i n  t h i s  depth  range t o  determine whether a s a f e  
r e d u c t i o n  i n  decompression t i m e  requirements  might be  p o s s i b l e .  

3. 
has- proposed i n  enc losu re  (1) a t h o u g h t f u l  and well-reasoned p l a n  f o r  
i n v e s t i g a t i n g  t h e  decompression o b l i g a t i o n s  t o  be incu r red  by Navy per- 
sonne l  d i v i n g  wi th  t h i s  new appa ra tus ,  The proposa l  encompasses t h e  use  
of f i x e d  oxygen p a r t i a l  p r e s s u r e  r e g u l a t o r s ,  t h e  special  d i v i n g  p r o f i l e s  
a n t i c i p a t e d  f o r  use by t h e  S p e c i a l  Warfare and EOD communities, and an 
i n q u i r y  i n t o  t h e q o s s i b i l i t y  of s a f e  r educ t ion  of decompression t i m e  
o b l i g a t i o n s .  The P r i n c i p a l  I n v e s t i g a t o r ,  Dr. Richard D. Vann, is  a n  
o f f i c e r  i n  the U ,  S. Naval Reserve,  a des igna ted  UDT o f f i c e r ,  and Command- 
i n g  O f f i c e r  of a Reserve Research Company. 
f i l e s  contemplated by S p e c i a l  Warfare (UDTISEAL) and ]SOD groups f o r  
o p e r a t i o n s  w i t h  t h i s  new d i v i n g  appa ra tus  has  formed t h e  b a s i s  of his . 
proposa ls .  These p r o f i l e s  c a l l  f o r  d i v e r s  t o  range over  a v a r i e t y  of 
dep ths  f o r  an extended pe r iod  of t i m e ,  P r e s e n t l y  a v a i l a b l e  s c h e d u l e s ,  
by c o n t r a s t ,  are des igned  p r i m a r i l y  f o r  d i v e s  Lo a f i x e d  depth  fo l lowed 
by a s c e n t  t o  t h e  s u r f a c e .  In o r d e r  t o  develop e f f i c i e n t  decompression 
forn iu la t ions  f o r  t h e s e  new d i v i n g  p r o f i l e s  i t  w i l l  be necessa ry  t o  ga in  
an extended f a m i l i a r i t y  w i t h  v a r i a b l e  dep th  d ives  i n  r e l a t i v e l y  sha l low 
water and w i t h  t h e  decompression o b l i g a t i o n  incu r red  t h e r e i n .  

4. These i n v e s t i g a t i o n s  a t  Duke w i l l  p rovide  an oppor tun i ty  f o r  the Navy 
t o  gain a d d i t i o n a l  f a m i l i a r i t y  with in-water ope ra t ion  of t h e  Mark 1 SLSS. 
It is  in t ended  t o  a sk  des igna ted  Navy d i v e r s ,  p r i n c i p a l l y  UDT, SEAL, and 
EOD pe r sonne l  t o  v o l u n t e e r  as s u b j e c t s  f o r  t h e  s t u d i e s  t o  b e  conducted i n  
t h e  c o n t r a c t o r ' s  f a c i l i t i e s ,  The Duke Hyperbaric  F a c i l i t y  has  been c e r t i -  
f i e d  by t h e  Naval F a c i l i t i e s  Engineer ing  Command in accordance w i t h  
r e f e r e n c e  ( a )  f o r  manned d i v i n g  t o  t h e  depths  proposed. Waivers f o r  t h e  
use  by Navy personnel  of t h e  Mark 1 SLSS p r i o r  t o  i t s  approval  f o r  s e r v i c e  
use and f o r  t h e  employment of decompression procedures  n o t  y e t  i n  t h e  
Navy Diving Manual w i l l  be obta ined  i n  accordance wi th  r e f e r e n c e  (b). 
Necessary Mark 1 SLSS equipment w i l l  be borrowed from t h e  Navy Exper imenta l  
Diving Unit  (NEDU) f o r  t h e s e  d i v e s ,  and NEDU w i l l  a l s o  p rov ide  adminis- 
t r a t i v e  a s s i s t a n c e  such  as material € o r  t r a i n i n g  i n  t h e  o p e r a t i o n  of  t h e  
m r k  1 SLSS and i n  t h e  i s s u a n c e  of TDY o r d e r s  t o  s e l e c t e d  f l e e t  v o l u n t e e r  
s u b j e c t s  . 

The Hyperbar ic  Research F a c i l i t y  of t h e  Duke Un ive r s i ty  Medical Center  

; ,,. 
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H i s  knowledge of  mis s ion  pro- 

5. It is  f e l t  t h a t  t h e  hazard t o  Navy d i v i n g  personnel  in t h e  conduct  of 
s imula t ed  d i v e s  a t  Duke of t h e  type  contemplated i n  t h i s  p roposa l  i s  n o t  
g r e a t l y  d i f f e r e n t  from those  normally exper ienced  by such  pe r sonne l  i n  
t h e i r  ac tua l  d i v i n g  o p e r a t i o n s  a t  seao 
j e c t s  i n  t h e s e  d i v i n g  t r ia l s  has  been obta ined  by t h e  i n v e s t i g a t o r s  from 
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S u b j :  Approval f o r  u s e  of human v o l u n t e e r s  a s  s u b j e c t s  i n  d i v i n g  medical 
r e sea rch  and development p r o j e c t ;  r eques t  f o r  

P 

Duke U n i v e r s i t y  i n  accordance wi th  t h e  r e g u l a t i o n s  f o r  r e s e a r c h  invo lv ing  
human s u b j e c t s  i n  e f f e c t  w i t h i n  t h a t  Universit .y.  The Un ive r s i ty  regula-  
t i o n s  i n  t h i s  matter conform t o  t h e  n a t i o n a l  standarcls e s t a b l i s h e d  by t h e  
Na t iona l  I n s t i t u t e s  of Heal th ,  U. S. Department of  Hea l th ,  Educat ion,  
and Welfare.  Compliance w i t h  those  s t anda rds  i s  a l so  a necessary con- 
d i t i o n  f o r  Navy c o n t r a c t  suppor t  through t h e  O f f i c e  of Naval Research. 
S ince  i t  is  in t ended  t o  seek  s u b j e c t s  f o r  t h e s e  i n v e s t i g a t i o n s  from volun- . 
teers among Navy d i v i n g  personnel ,  however, approval  from the O f f i c e  of 
t h e  S e c r e t a r y  of  t h e  N a v y  i s  a l s o  sought  i n  o r d e r  t o  permi t  such p a r t i c i -  :. 

p a t i o n  by Navy personnel .  Therefore  i n  accordance wi th  r e f e r e n c e  (c )  such . 

approval  is  hereby  reques ted .  

/k.&/- 
M. I. VARON 
Act ing 

Copy t o :  ( w / o  e n d )  
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