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ABSTRACT 

Water resources knowledge t r a n s f e r  seeks t o  make best  use o f  s c i e n t i f i c  and t e c h n i c a l  
i n f o r m a t i o n  i n  water  management. It i s  an impor tan t  process i n  water  research manage- 
ment because i t s  outcome determines t h e  e f f e c t i v e n e s s  o f  e n t i r e  programs. The r e p o r t  
c o n t a i n s  an a n a l y s i s  o f  t h e  problem i n  t h e  water  sec to r ,  a genera l  overv iew o f  t h e  
" technology t r a n s f e r "  quest ion,  p r e s e n t a t i o n  o f  conceptual  models f o r  t r a n s f e r ,  and 
recommendations f o r  po l  i c y  changes. The genesis o f  t h e  r e p o r t  l i e s  i n  t h e  p l a n n i n g  
and o r g a n i z a t i o n  o f  t h e  Second I n t e r n a t i o n a l  Conference on T r a n s f e r  of Water Resources 
Knowledge. The Conference was h e l d  i n  summer, 1977, a t  F o r t  C o l l i n s ,  Colorado. 
Conference Proceedings are i ssued  s e p a r a t e l y  c o n t a i n i n g  98 s p e c i f i c  papers on knowl- 
edge t r a n s f e r .  
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SUMMARY AND CONCLUSIONS 

The r e p o r t  presents an assessment o f  t h e  s t a t u s  of water  resources knowledge t r a n s f e r  systems. I t 
i s  based on background research and papers presented a t  t h e  Second I n t e r n a t i o n a l  Conference on Transfer  
o f  Water Resources Knowledge as w e l l  as a n a l y s i s  o f  p rev ious  recornenda t ions  and gaps which need t o  be 
f i  1  led .  Po1 i c y  recommendations are made, and conference concl  u:ions are presented i n  t h e  t h r e e  cate-  
g o r i e s  o f  research management, scf  e n t i f i c  i n f o r m a t i o n  systems, and r u r a l  development. 

The r e p o r t  i s  addressed t o  an i n t e r n a t i o n a l  audience b u t  concentrates on t h e  U.S. arrangements f o r  
know1 edge t r a n s f e r .  A1 though i t  has i n t e r n a t i o n a l  imp1 i c a t  ions, it does not  s p e c i f i c a l l y  address t h e  
problems o f  deve lop ing  c o u n t r i e s .  T h i s  s u b j e c t  was o f  concern a t  t h e  Conference, however, and i s  
addressed i n  t h e  Conference Proceedings. 

Ma jo r  conc lus ions  and recommendations inc luded  i n  t h i s  r e p o r t  are as f o l l o w s :  

The need f o r  more e f f e c t i v e  technology t r a n s f e r  programs should be recognized as co-equal 
i n  importance w i t h  a d d i t i o n a l  wa te r  research. Grea te r  use o f  completed research r e s u l t s  
w i l l  improve t h e  e n t i r e  research process, f rom i d e n t i f i c a t i o n  o f  needs t o  a p p l i c a t i o n  of 
r e s u l t s .  

The U.S. has a  good water  resources knowledge p r o d u c t i o n  system, b u t  more f e d e r a l  research 
funds a re  needed, p a r t i c u l a r l y  t o  serve t h e  needs o f  s t a t e  and l o c a l  governments. 

OWRT should p r o v i d e  f u n d i n g  f o r  s t u d i e s  on improv ing research management and technology 
t r a n s f e r ,  and f o r  m o n i t o r i n g  t h e  e f f e c t i v e n e s s  o f  past  e f f o r t s .  

An i n t e r n a t i o n a l  o r g a n i z a t i o n  such as UNESCO should o rgan ize  an i n t e r n a t i o n a l  work ing group 
t o  share methods f o r  t r a n s f e r  o f  water  resources knowledge and t o  f a c i l i t a t e  m u l t i l a t e r a l  
cooperat ion.  

A l though inc reased  a t t e n t i o n  has been g iven  t o  ex tens ion  and techno logy  t r a n s f e r ,  academic 
u n i t s  and o t h e r  research o r g a n i z a t i o n s  need t o  b e t t e r  assess e x a c t l y  who t h e i r  customers 
a r e  and d i r e c t  more a t t e n t i o n  t o  meeting t h e i r  needs. 

The U.S. n a t i o n a l  model presented by Banks (1969) needs t o  be reexamined and recons idered  
f o r  f u l l  f u n d i n g  and implementat ion. 

As wate r  resources management responsi  b i  1 i t i e s  a r e  i n c r e a s i n g l y  pass ing t o  s t a t e  and l o c a l  
government, more a t t e n t i o n  needs t o  be g iven  t o  t h e i r  needs f o r  t r a n s f e r  o f  knowledge. 

The r o l e  o f  p r o f e s s i o n a l  a s s o c i a t i o n s  has no t  been f u l l y  apprec iated.  Suggest ions are 
made f o r  i n v o l v i n g  them t o  a  g r e a t e r  e x t e n t  i n  t h e  t r a n s f e r  o f  wa te r  resources knowledge. 

A  g r e a t  deal o f  a t t e n t i o n  must be g iven  t o  g e t t i n g  water  "know-how" i n t o  n a t i o n a l  ST1 
systems. Th is  i s  an obvious o p p o r t u n i t y  f o r  coopera t ion  between p r o f e s s i o n a l  o r  t r a d e  
a s s o c i a t i o n s  and t h e  Federal Government. Much o f  t h i s  i s  generated and a p p l i e d  by l o c a l  
governments. 

N a t i o n a l  cen te rs  a re  needed f o r  augmented a c t i v i t i e s  i n  t h e  d issemina t ion  o f  s c i e n t i f i c  
i n f o r m a t i o n  and t h e  development o f  t r a n s f e r  programs f o r  computer models and o t h e r  t e c h n o l -  
ogy. Arguments a re  made f o r  t h e  es tab l i shment  o f  an "HEC-East," which i s  needed on 
t h e  East Coast. 

S t a t e  water  resources i n s t i t u t e s  and o t h e r  research  u n i t s  should pay c a r e f u l  a t t e n t i o n  t o  
t h e  UCOWR Technology Trans fe r  "Gu ide l ' to  improve t h e i r  programs. 

As p a r t  o f  t h e  r e p o r t ,  conc lus ions  f rom t h e  Second I n t e r n a t i o n a l  Conference on T r a n s f e r  o f  
Water Resources Knowledge a re  presented. These i n c l u d e  a  number o f  p r i n c i p l e s  and recom- 
mendations which should be c a r e f u l l y  s t u d i e d  by water  resources research a d m i n i s t r a t o r s .  

I n n o v a t i v e  n a t i o n a l  approaches f o r  knowledge t r a n s f e r  such as t h a t  operated by t h e  ASCE 
Urban Water Resources Research Program should be considered. The " t e c h n o l o g i c a l  gate- 
keeper"  p r i n c i p l e  should be recognized f o r  i t s  importance. 
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14. S t a t e  water  resources i n s t i t u t e s  can p l a y  a  key r o l e  i n  t h e  t r a n s f e r  o f  knowledge w i t h  a  
geographica l  focus. Pro fess iona l  a s s o c i a t i o n s  should be designated t o  p r o v i d e  t h e  
f u n c t i o n a l  o r  d i s c i p l i n a r y  focus. 

15. The use o f  t h e  t e r m  " technology t r a n s f e r "  i n  t h e  wa te r  s e c t o r  i s  adequa te ly  understood 
t o  i n c l u d e  b o t h  d i f f u s i o n  o f  techno l  og ies and i n f o r m a t i o n  d i  sseminat ion.  I n  o t h e r  
appl  i c a t i o n s ,  however, i t  r e f e r s  t o  t h e  appl i c a t i o n  o f  techno l  ogy t o  a  d i f f e r e n t  use t h a n  
o r i g i n a l l y  in tended,  a  s o r t  o f  c r o s s - i  n d u s t r y  t r a n s f e r .  Th is  c o n t r i b u t e s  t o  t h e  
c o n f u s i o n  w i t h  t h e  use o f  t h e  term. I n t r o d u c t i o n  of a  new te rm such as "knowledge 
t r a n s f e r "  p robab ly  would no t  h e l p  t h e  s i t u a t i o n .  

16. There a re  a  number o f  f u r t h e r  s t u d i e s  needed. H igh  on t h e  l i s t  o f  p r i o r i t i e s  should be: 
a) a  U.S. s tudy  of t o t a l  water  i n d u s t r y  expend i tu res  and t o t a l  R&D o r  "knowledge 
genera t ing"  a c t i v i t i e s ,  and b) a  f u r t h e r  s tudy of how t o  i n v o l v e  p r o f e s s i o n a l  
a s s o c i a t i o n s  b e t t e r  i n  t h e  process o f  improv ing  t h e  f l o w  o f  wa te r  resources knowledge. 

Other  s p e c i f i c  conc lus ions  f rom t h e  Second I n t e r n a t i o n a l  Conference on T r a n s f e r  o f  Water Resources 
Knowledge a r e  i n c l u d e d  i n  t h e  t e x t .  F u l l  Conference Proceedings w i t h  98 papers a re  t o  be issued. 

v i i i  



INTRODUCTION AND BACKGROUND 

The know1 edge exp los ion  and advent o f  t h e  " in forma- 
t i o n  economy" are be ing  f e l t  a l l  over  t h e  world. 
I n  s p i t e  o f  t h i s ,  some o f  mankind 's  most se r ious  
problems are due t o  ignorance, l a c k  o f  educa t ion  
and t r a i n i n g ,  l a c k  o f  "know-how," and c o n f l i c t  
caused by f a u l t y  communications. I n  deve lop ing  
c o u n t r i e s ,  and i n  pockets o f  r i c h  c o u n t r i e s ,  t h e  
poor  seek t h e  " q u a l i t y  o f  l i f e 1 '  (QOL) o f  t h e  more 
a f f l u e n t .  

A most fundamental c o n t r i b u t i o n  t o  QOL i s  p rov ided  
by h i g h - q u a l i t y  water  resources which a re  necessary 
f o r  d r i n k i n g ,  r a i s i n g  food and f i b e r ,  energy, and 
f o r  meet ing o t h e r  needs. Improv ing water  manage- 
ment i s  a  m a t t e r  o f  extreme urgency i n  improv ing 
QOL. The knowledge and "know-how" are m o s t l y  i n  
ex is tence.  How can t h e y  be t r a n s f e r r e d  e f f e c t i v e l y  
t o  t h e  p o i n t  o f  need? Th is  i s  a  problem which 
t ranscends t h e  r i c h - p o o r  ques t ion  and extends t o  
t h e  improvement o f  p r o d u c t i v i t y  and QOL a t  a l l  
l e v e l s .  

The s u b s t a n t i v e  suppor t  f o r  t h i s  document comes 
f r o m  papers c o n t r i b u t e d  t o  t h e  Second I n t e r n a t i o n a l  
Conference on T r a n s f e r  o f  Water Resources Knowl- 
edge, h e l d  a t  Colorado S t a t e  U n i v e r s i t y ,  F o r t  
C o l l i n s ,  Colorado, June 29-July  2, 1977, and f rom 
background research.  The s p e c i f i c  o b j e c t i v e s  o f  
t h i s  Assessment Report a re  t o  summarize t h e  p o i n t s  
made a t  t h e  Conference i n  t h e  framework o f  sugges- 
t i o n s  f o r  p o l i c y  i n  improv ing t h e  t r a n s f e r  o f  
knowledge i n  t h e  water  sector .  These suggest ions 
a r e  in tended t o  be u s e f u l  t o  U.S. and i n t e r n a t i o n a l  
agencies r e s p o n s i b l e  f o r  water  resources research, 
b u t  a re  aimed p r i m a r i l y  a t  U.S. p o l i c y .  F u l l  
proceedings o f  t h e  Conference, c o n t a i n i n g  some 100 
papers, a re  a1 so t o  be a v a i l a b l e  (Grigg, e t  al., 
1978). 

The focus o f  t h i s  r e p o r t  i s  on models f o r  knowledge 
t r a n s f e r  and on n a t i o n a l  program needs. A r e c e n t  
r e p o r t  by t h e  Technology Trans fe r  C o n i t t e e  o f  t h e  
U n i v e r s i t i e s  Counci l  on Water Resources (UCOWR) 
descr ibes  t h e  techniques f o r  a p p l i c a t i o n  a t  t h e  
o r g a n i z a t i o n a l  l e v e l  (UCOWR, 1977), such as a t  t h e  
water  resources research i n s t i t u t e s .  

DEFTNITION OF THE PROBLEM 

The fu i t lamenta l  problem t h a t  we are address ing i s  
t h e  need t o  t r a n s l a t e  knowledge as i t  i s  developed 
i n t o  programs t o  manage water  t o  improve living 
condi t fons ,  Management encompasses a1 1 a c t i v i t i e s  
used t o  develop, process, d e l i v e r ,  conserve, and 
d ispose o f  t b e  water  resource. I t i n c l u d e s  t h e  
maintenance o f  d e s i r a b l e  l e v e l s  o f  water  q u a l i t y ,  
cop ing  w i t h  unusual events such as f l o o d s  and 
droughts, and a l l  t h e  i n d i r e c t  a c t i v i t i e s  e i t h e r  

causing o r  a f f e c t i n g  t h e  d i r e c t  management 
a c t i v i t i e s .  

Water management must be d e f i n e d  broadly .  I t can 
c o n s i s t  o f  d i f f e r e n t  frameworks and d i f f e r e n t  per- 
spec t i ves .  It i s  u s u a l l y  taken t o  mean management 
a c t i v i t i e s  under taken t o  e f f e c t i v e l y  u t i l i z e  t h e  
mu l t i -d imens iona l  b e n e f i t s  o f  water  f o r  t h e  good 
o f  mankind. 

The problem may a l s o  be c l a s s i f i e d  by t h e  perspec- 
t i v e  o f  t h e  i n d i v i d u a l  making a c t i o n  choices i n t o :  
p u b l i c  o r  p r i v a t e  sec to r ;  l e v e l  o f  government; 
developer  o r  c o n s e r v a t i o n i s t ,  e tc .  Another t ype  
o f  c l a s s i f i c a t i o n  i s  concerned w i t h  t i m i n g ;  
whether a problem i s  i n  t h e  perceived,  p lann ing ,  
design, implementat ion, o r  o p e r a t i o n a l  stage. 
Another c l a s s i f i c a t i o n  i s  concerned w i t h  t h e  water  
use o r  problem. Examples are wa te r  supply, a g r i -  
c u l t u r e ,  and f l o o d  c o n t r o l .  Yet an a d d i t i o n a l  
c l a s s i f i c a t i o n  m igh t  be one such as t h a t  used by  
t h e  O f f i c e  o f  Water Research and Technology (OWRT) 
t o  descr ibe  p rob lem-or ien ted  research.  I t  i n -  
c ludes t h e  fo1  l o w i n g  cross c l a s s i f i c a t i o n :  

Problem Areas Management Q u e s t i o n s  

1. Water Q u a n t i t y  1. Hydro1 o g i c a l  Systems and 
2. Water Qua1 i t y  Processes 
3. P lann ing  and 2. R i o l o g i c a l  Systems and 

Management Processes 
Problems 3. Socioeconomic Systems and 

Processes 
4. P lann ing  Systems and 

Processes 
5. Eng ineer ing  Works 
6. Data Measurement Systems 

and Methods 

The s i z e  o f  t h e  U.S. water  management i n d u s t r y  may 
impress upon us t h e  impor tance o f  t h e  problem o f  
improv ing  p r o d u c t i v i t y  th rough  knowledge t r a n s f e r .  
L e t ' s  es t imate  t h e  t o t a l  annual expend i tu re  on 
wate r  resources management and research and devel- 
opment expend i tu res  as a f r a c t i o n  o f  t h e  t o t a l  
GNP, which i s  devoted t o  water  development and 
management. Expendi tures a re  by government a t  a1 1 
t h r e e  l e v e l s ,  by i n d u s t r y ,  and by i n d i v i d u a l s .  

The w r i t e r  c u r r e ~ t l y  knows o f  no es t imate  o f  t h e  
t o t a l  amount be ing  spent on water  management 
a c t i v i t i e s  i n  t h e  U n i t e d  States.  A reasonable 
specu la t ion ,  however, would be t h a t  the  t o t a l  i s  
about $50 b i l l  i o n  annua l l y ,  not  i n c l u d i n g  a g r i c u l -  
tu re .  I n  suppor t  o f  t h i s  es t imate ,  we can c i t e  a 
case s tudy o f  Y a r t f o r d ,  Connect icut ,  f o r  1965-68 
which showed urban water  expend i tu res  t o  be on t h e  
o r d e r  o f  $50/capi  t a / y e a r  (Clem, 1969). These f i g -  
u res  would s u r e l y  reach n e a r l y  $100 b y  1977, w i t h  
i n f l a t i o n .  I f  t h e  average cos t  f o r  each o f  220 



m i l  1  i o n  Americans were $100 a n n u a l l y  f o r  water,  
sewer, and dra inage s e r v i c e  a t  home, t h a t  would 
come t o  $22 b i l l  ion.  Adding f l o o d  c o n t r o l ,  coo l -  
i n g  water  f o r  energy, n a v i g a t i o n ,  and p o l l u t i o n  
c o n t r o l  would s u r e l y  b r i n g  t h e  t o t a l  t o  over  $50 
b i l l i o n .  

Howel 1  s  (1974) r e p o r t e d  t h a t  f e d e r a l  spending f o r  
wa te r  development was about $3.3 b i l l i o n  a n n u a l l y  i n  
1973. H is  a n a l y s i s  f o r  t h e  p e r i o d  1965-1973 pegged 
R&D i n  t h e  range o f  4.6 t o  6.9 percen t  o f  develop- 
ment costs .  The s i z e  o f  f e d e r a l  research i n v e s t -  
ments has more r e c e n t l y  been es t imated  a t  $225 
m i l  1  i o n  annua l l y  by s u m i  ng t h e  r e 1  a ted  research  
budgets o f  a l l  f e d e r a l  agencies doing water  re-  
search (Cobb, 1977). Federa l  research  expend i tu re  
i s  p robab ly  about 2  t o v d e r a l  wa te r  
a c t i v i t i e s .  The Federa l  Government research, how- 
ever, a1 so p rov ides  i n f o r m a t i o n  o f  use t o  s t a t e  and 
1  oca l  governments. 

I n  o rder  t o  e s t i m a t e  t o t a l  n a t i o n a l  R&D expendi- 
t u r e s  on water,  a  method i s  needed t o  es t imate  t h e  
investments i n  water  resources research  o r  t h e  
g e n e r a t i o n  o f  knowledge by s t a t e  and l o c a l  govern- 
ment and by p r i v a t e  i n d u s t r y .  I n  a l l  p r o b a b i l i t y ,  
these  expend i tu res  a re  much l a r g e r  t h a n  commonly 
be1 ieved. Expendi tures i n  o n l y  one p o r t i o n  o f  t h e  
water  sec to r ,  urban areas, comes t o  about  $22 b i l -  
l i o n  annua l l y .  These design, c o n s t r u c t i o n ,  and 
maintenance funds a r e  l a r g e l y  spent on s t a f f ,  con- 
su l  t i n g  f i r m s ,  c o n s t r u c t i o n ,  and equipment. I f  5  
percen t  o f  these  funds  ( a l b e i t  a  guess) were con- 
s i d e r e d  t o  be "know1 edge generat ing,"  t h i s  $1.1 
b i l l i o n  would amount t o  almost f i v e  t imes  t h e  
e s t i m a t e  o f  annual f e d e r a l  investment  i n  a1 1 o f  
wa te r  research,  and i t  i s  o n l y  f o r  urban water.  
The t o t a l  R&D c o u l d  reach  severa l  b i l l i o n .  

Wi th  a l l  t h i s  research  a c t i v i t y  go ing on, t h e  cap- 
t u r e  and a p p l i c a t i o n  o f  new u s e f u l  knowledge ( i n -  
c l u d i n g  p r a c t i c a l  "know-howi1) generated i n  t h e  
c o n s t r u c t i o n ,  opera t ion ,  and management o f  t h e  
n a t i o n ' s  $50+ b i l l  i o n  (presumed) w a t e r  economy 
i s  a  s e r i o u s  problem. 

To compl i c a t e  t h e  p r o b l  em, many p r a c t i t i o n e r s  pre-  
f e r  t o  l e a r n  new techniques f rom o t h e r  p r a c t i t i o n -  
ers, no t  f rom researchers.  One need i s  t o  capture,  
process, and d issemina te  t h e  knowledge o f  t h e  key 
p r o f e s s i o n a l  p r a c t i t i o n e r s .  

I n  f a c i n g  t h i s  problem, we should recogn ize  t h a t  
t h e r e  a re  genera l  problems i n h i b i t i n g  t h e  t r a n s f e r  
o f  knowledge. One o f  these  i s  quoted by Slamecka 
(1977): 

"We a l l  know what i n f o r m a t i o n  cos ts ;  t h e  
problem l i e s  i n  a t t e m p t i n g  t o  put  a  
va lue,  monetary o r  o therwise,  on it. The 
answer appears t o  be t h a t  i n f o r m a t i o n  i s  
v a l u e l e s s  except when you need it, when 
i t  becomes p r i c e l e s s .  I n  t h i s  respect ,  
i t  i s  l i k e  insurance,  99% o f  t h e  t i m e  one 
does n o t  need insurance  bu t  f o r  t h e  1% 

t h e  need i s  c r i t i c a l .  Now, we a l l  have 
r a t i o n a l i z e d  t h e  need f o r  insurance,  and 
have worked out  some s o r t  o f  s u b j e c t i v e  
cos t  e f f e c t i v e n e s s  va lue  f o r  it. I t  i s  
b a s i c a l  l y  t h i s :  we recogn ize  t h e  va l  ue 
o f  pay ing a  r e l a t i v e l y  small  sum on a  
r e g u l a r  b a s i s  now, so t h a t  we have 
access t o  a  r e l a t i v e l y  l a r g e  sum a t  some 
undef ined p o i n t  i n  t h e  f u t u r e ,  i f  we 
need it. Sure ly  t h i s  i s  p r e c i s e l y  what 
we do i n  b u i l d i n g  up an i n f o r m a t i o n  
resource. That be ing  t h e  case, t h e  same 
c o s t  b e n e f i t  arguments can be appl ied."  

TECHNOLOGY TRANSFER: AN OVERVIEW 

The U.S. Federal Government uses t h e  t e r m  "Tech- 
no logy Transfer i1  (TT) e x t e n s i v e l y .  L i n h a r e s  
s t a t e s  t h a t :  

" I n  i t s  broadest  sense, techno logy  t r a n s -  
f e r  encompasses t h e  c o l l e c t i o n ,  documen- 
t a t i o n ,  and d i s s e m i n a t i o n  o f  s c i e n t i f i c  
and t e c h n i c a l  i n f o r m a t i o n ,  i n c l u d i n g  
da ta  on t h e  performance and c o s t  o f  
us ing  t h e  technology,  t h e  t r a n s f o r m a t i o n  
o f  research and techno logy  i n  t h e  pro-  
cesses, products ,  and s e r v i c e s  t h a t  can 
be a p p l i e d  t o  p u b l i c  o r  p r i v a t e  needs; 
and t h e  secondary appl  i c a t  i o n  o f  r e -  
search and techno logy  developed f o r  a  
p a r t i c u l a r  m i s s i o n  t h a t  f i l l s  a  need i n  
another  environment .I1 

..... Executive Office, 1977 

The Federal D i r e c t o r y  descr ibes  t h e  TT programs o f  
a  number o f  agencies. These programs a re  deve l -  
oped t o  meet t h e  d i f f e r e n t  m iss ions  o f  t h e  sepa- 
r a t e  departments. Some o f  t h e  models f o r  t e c h n o l -  
ogy t r a n s f e r  a re  a p p l i c a b l e  t o  t h e  wate r  sec to r ,  
whereas o t h e r s  are not .  Use o f  t h e  te rm "Technol- 
ogy Transfer , "  i n  p r i v a t e  i n d u s t r y  normal 1  y r e f e r s  
t o  t h e  d i f f u s i o n  o f  an i n v e n t i o n  o r  i n n o v a t i o n  
throughout  t h e  economy o r  f rom one group t o  
another. Th is  concept i s  u s e f u l  f o r  t h e  wa te r  
sec to r ,  and t h e  p u b l i c  n a t u r e  o f  t h e  wa te r  s e c t o r  
r e q u i r e s  a  ve ry  c a r e f u l  a n a l y s i s .  

Some d e f i n i t i o n s  and b a s i c  p r i n c i p l e s  a r e  needed 
a t  t h i s  p o i n t .  I n  t h e i r  "Guide," UCOWR d i s t i n -  
guished between t h e  terms " i n f o r m a t i o n  dissemina- 
t i o n "  and " technology t r a n s f e r . "  They s t a t e d  
t h a t :  

". . .we have d e f  i ned information dissemi- 
nation as t h e  ac t  o f  i n f o r m i n g  o r  p ro -  
v i d i n g  i n f o r m a t i o n  about t e c h n o l o g i c a l  
changes and advances th rough  v i s u a l ,  
audio, and w r i t t e n  media." 

and 



Technology transfer  i s  t h e  sum o f  those 
a c t i v i t i e s  l e a d i n g  t o  t h e  adap ta t ion ,  
adoption, o r  demonstrat ion o f  new tech-  
no1 ogy where t h e  audio, v i s u a l ,  and 
w r i t t e n  media p r o v i d e  a p a r t i a l  v e h i c l e  
f o r  accompl ish ing t h e  t r a n s f e r .  As such, 
i t  inc ludes  b u t  i s  n o t  l i m i t e d  t o  i n f o r -  
mat ion d isseminat ion."  

..... VCOWR, 1977 

These d e f i n i t i o n s  seem q u i t e  workable. We r e a l l y  
need a more p r e c i s e  te rm f o r  water  resources tech- 
nology transfer  because o f  t h e  con fus ion  w i t h  t h e  
i n d u s t r i  a1 model, however. 

At a  more b a s i c  l e v e l ,  technoZogy might  be under- 
s tood as be ing  a subset o f  knowledge. Language 
i s  o f t e n  imprec ise,  b u t  technology migh t  be d e f i n e d  
as applied science. Science can be d e f i n e d  as 
knowledge based on observed fac t s  ( Barnhardt  , 
1976). We must conclude t h a t  technology i s  a p p l i e d  
t e c h n i c a l  knowl edge. Knowl edge must be produced 
b e f o r e  i t  can be t r a n s f e r r e d .  F r i t z  Machlup says 
t h a t  producing knowledge inc ludes  d iscover ing ,  
i n v e n t i n g ,  des ign ing,  p lanning,  d i s s e m i n a t i n g  and 
communicating (Machlup, 1962). When u s i n g  techno l -  
ogy t r a n s f e r  o r  knowledge t r a n s f e r  i n  t h e  c o n t e x t  
of wa te r  resources, knowl edge can i n c l u d e  t h e  d i s -  
semination/communication process. 

I n  economic te rm ino logy ,  t h e  p r o d u c t i o n  o f  knowl- 
edge i s  f o l l o w e d  by consumption. Knowledge, how- 
ever, i s  c o n s e r v a t i v e  i n  t h a t  consumption does no t  
d i m i n i s h  t h e  supply. It can, however, be l o s t  o r  
become obsolete.  The UCOWR te rmino logy  seems rea- 
sonable, b u t  a  model based on Machlup's work might ,  
however, have some m e r i t .  Such a model c o u l d  t a k e  
t h e  f o l l o w i n g  form: 

1. Produc t ion  o f  Knowledge inc ludes :  

I n v e n t i o n  
D iscovery  
Development 

2. Storage and Communication o f  Knowl edge 
i n c l  udes : 

A c q u i s i t i o n  
Storage 
D issemina t ion  

3. Consumption o f  Knowledge i n c l u d e s :  

Adap ta t ion  
U t i l i z a t i o n  

Using t h e  above c l a s s i f i c a t i o n ,  technology t rans fer  
becomes a te rm which means t a k i n g  knowledge f rom 
t h e  p r o d u c t i o n  s tage t o  t h e  consumption stage. 

Hough (1975) a1 so p resen ts  some u s e f u l  d e f i n i t i o n s  
o f  key terms assoc ia ted  w i t h  techno logy  t r a n s f e r .  
He d e f i n e s  t e c h n o l  ogy d i f f u s i o n  as "pub1 i c i z i  ng, 

adapting, adopting, and i n g e s t i n g  a new i t e m  of 
technology,  which may be a product ,  process, tech-  
nique, procedure, o r  o t h e r  a p p l i c a t i o n  o f  a v a i l a -  
b l e  sc ience o r  techno l  ogy." V e r t i c a l  and hor i zon-  
t a l  d i f f u s i o n  r e f e r  t o  t r a n s f e r s  w i t h i n  and 
=ween agencies r e s p e c t i v e l y .  I n  t e c h n o l  o g ~  
t r a n s f e r ,  t h e  a p p l i c a t i o n  o f  knowledge serves a 
purpose o t h e r  than  t h e  o r i g i n a l  i n t e n t i o n .  T h i s  
d e f i n i t i o n  o f  " technology t r a n s f e r "  seems t o  
appear q u i t e  f r e q u e n t l y .  

Abt Associates presents two d e f i n i t i o n s :  

"Technology t r a n s f e r  i s  t h e  process o f  
s o l v i n g  a s o c i a l  o r  economic problem 
th rough  t h e  a p p l i c a t i o n  o f  an e x i s t i n g  
technology--one developed f o r  a  d i f f e r -  
e n t  problem, i n  a d i f f e r e n t  environment ." 

"Technology t r a n s f e r  i s  t h e  appl i c a t i o n  
o f  technology t o  a new use o r  user." 

I n  s p i t e  o f  t h e  g rea t  expend i tu res  by t h e  f e d e r a l  
government on t h e  development o f  technology,  a  
r e c e n t  s tudy  by t h e  N a t i o n a l  Academy o f  Engineer- 
i ng concl  uded t h a t :  

"...The vas t  technology developed by 
f e d e r a l  1  y  funded programs s i n c e  World 
War I1  has not  r e s u l t e d  i n  widespread 
s p i  n o f f s  o f  secondary o r  a d d i t i o n a l  
appl i c a t i o n s  o f  p r a c t i c a l  products ,  pro-  
cesses, and s e r v i c e s  t h a t  have made an 
impact on t h e  n a t i o n ' s  economic growth, 
i n d u s t r i a l  p r o d u c t i v i t y ,  employment 
gains, and f o r e i g n  t rade."  

..... NAE, 1974 

The NAE r e p o r t  recommends s h i f t i n g  t h e  focus o f  
f e d e r a l  concern f rom d i s s e m i n a t i n g  i n f o r m a t i o n  
about techno l  ogy t o  t r a n s f o r m i n g  t e c h n i c a l  i n f o r -  
mat ion  i n t o  u l t i m a t e  uses f o r  p u b l i c  o r  p r i v a t e  
socioeconomic needs. The committee proposed t h a t  
t h e  f e d e r a l  government spend about one b i l l i o n  
do1 l a r s  annual 1  y on t h i s  program. 

I n  s t u d y i n g  t h e  f l o w  o f  technology f rom producer  
t o  consumer, t h e r e  a re  severa l  cases t o  cons ider .  
Two o f  t h e  most obvious are t h e  case o f  t r a n s f e r  
f r o m  o r g a n i z a t i o n  t o  o r g a n i z a t i o n  ( h o r i z o n t a l  ) and 
t r a n s f e r  w i t h i n  o r g a n i z a t i o n s  ( v e r t i c a l ) .  Trans- 
f e r  w i t h i n  o r g a n i z a t i o n s  i s  comp l i ca ted  enough 
i t s e l f .  A r e c e n t  comprehensive s tudy a t  MIT 
(A1 len ,  1977) p o i n t s  ou t  some r a t h e r  obvious prob- 
lems. He s t a t e s  t h a t  t h e  p r imary  reasons t h a t  
engineers do no t  read t e c h n i c a l  l i t e r a t u r e  i s  t h a t  
t h e y  s i m p l y  cannot understand t h e  m a t e r i a l  pub- 
1 i shed  i n  t h e  j o u r n a l s .  Th is  i s  a p p a r e n t l y  t h e  
r e s u l t  o f  model ing p r o f e s s i o n a l  s o c i e t i e s  a f t e r  
o l d  s c i e n t i f i c  s o c i e t i e s  t h a t  p resen t  t h e  new 
w i t h o u t  d e s c r i b i n g  it as i t  gets i n t o  what was 
known b e f o r e  and t h a t  use a h i g h l y  t e c h n i c a l  form 



o f  p resen ta t ion .  The p r o f e s s i o n a l  s o c i e t i e s  obv i -  
o u s l y  need t o  pay more a t t e n t i o n  t o  technology 
t r a n s f e r  and l e s s  t o  pure d issemina t ion .  

An i n t e r e s t i n g  concept found i n  A l l e n ' s  book (1977) 
i s  a  d e t a i l e d  d i s c u s s i o n  and a n a l y s i s  o f  t h e  Tech- 
nology Gate Keeper f u n c t i o n  w i t h i n  an o r g a n i z a t i o n .  
The Teclznology Gate Keeper i s  an e a s i l y  i d e n t i f i e d  
person who i s  i n t e r e s t e d  i n  new techno l  ogy and who 
communicates w e l l  w i t h  o t h e r s  w i t h i n  t h e  organiza-  
t i o n .  Studies show t h a t  communications w i t h  gate 
keepers were a t  a  much g r e a t e r  l e v e l  o f  i n t e n s i t y  
than  w i t h  many o t h e r s  i n  o r g a n i z a t i o n s  and t h a t  t h e  
gate keepers were v e r y  o f t e n  open t o  new techno logy  
and l i k e l y  t o  work t o  promote i t s  adopt ion.  To 
t h i s  p o i n t  we s h a l l  r e t u r n .  

The s p e c i f i c  problem o f  techno logy  t r a n s f e r  i n  t h e  
wa te r  s e c t o r  i s  r a t h e r  complex because o f  t h e  num- 
b e r  and v a r i e t y  o f  producers and t r a n s f e r  agents as 
w e l l  as t h e  d i f f u s e d  audience o f  r e c i p i e n t s  and 
users o f  techno l  ogy. There a re  severa l  o p e r a t i n g  
models o f  TT processes t h a t  one can examine f o r  
ideas. One o f  t h e  e a r l i e s t  and most v i s i b l e  models 
i s  t h e  A g r i c u l t u r a l  Ex tens ion  S e r v i c e  i n  t h e  U.S. 
The Ex tens ion  Serv ice  c a r r i e s  techno l  ogy f rom t h e  
u n i v e r s i t y  t o  t h e  user  community ( u s u a l l y  fa rmers )  
and works t o  have new and u s e f u l  techniques adapted 
i n  t h e  marketp lace.  A l though i t s  j o b  i s  o f t e n  
s t a t e d  t o  be r a t h e r  s imple compared t o  techno logy  
t r a n s f e r  i n  t h e  commercial-domestic sec to r ,  t h e  
f a c t  i s  t h e  Ex tens ion  Serv ice  has r e c e i v e d  a  con- 
t i n u o u s  commitment o f  f u n d i n g  and l a r g e  i n p u t s  o f  
s c i e n t i f i c  e f f o r t  over  t h e  years.  The l a r g e  i n p u t  
o f  e f f o r t  e x p l a i n s  i t s  success much more t h a n  any 
perce ived  s i m p l i c i t y .  As t h e  Extension Serv ice  i s  
r a t h e r  success fu l ,  i t  has been used as a  model f o r  
a  number o f  o t h e r  proposed and o p e r a t i o n a l  small  
e f f o r t s .  

A  r e c e n t  r e p o r t  by Pease (1971) looked a t  t h e  u t i l -  
i z a t i o n  o f  u n i v e r s i t y  c a p a b i l i t i e s  f o r  environmen- 
t a l  problem so lv ing .  Recomnendati ons i n c l  uded t h e  
e s t a b l  ishment o f  p r o b l  em-sol v i n g  a c t i o n  c e n t e r s  and 
systems research  centers.  Pearson (1977) descr ibes  
a  poss i  b l  e  technology service which c o u l d  p r o v i d e  
technology extension agents t o  i n d u s t r y .  He l i s t s  
f i v e  p r e r e q u i s i t e s  f o r  t h e  success o f  such an agen- 
cy  such as: (1 )  u n i v e r s i t y  a f f i l i a t i o n ,  ( 2 )  exper- 
iment  s t a t i o n s ,  ( 3 )  r e s i d e n t  exper ts ,  ( 4 )  l o c a l  
adv isers,  and (5)  a  c o o r d i n a t e d  educa t ion  and 
t r a i n i n g  program. Memphis S t a t e  U n i v e r s i t y  has 
been exper iment ing  w i t h  a  Regional ~conomic Develop 
opment Center funded th rough  t h e  Economic Devel op- 
ment A d m i n i s t r a t i o n  which has as i t s  o b j e c t i v e  t o  
p r o v i d e  ass is tance  t o  t h e  p u b l i c  and p r i v a t e  sec- 
t o r s  t o  s t i m u l a t e  economic growth (Memphis S t a t e  
U., 1975). The U n i v e r s i t y  o f  Oklahoma has devel -  
oped a  Center for  Local Government Technology which 
serves l o c a l  government w i t h  e s s e n t i a l l y  t h e  same 
o b j e c t i v e s  as t h e  o t h e r  ex tens ion  s e r v i c e s  (Mi ze, 
1977). The N a t i o n a l  Sc ience Foundation, th rough  
i t s  D i v i s i o n  o f  In te rgovernmenta l  Science and 
P u b l i c  Technology, has sponsored o t h e r  s t u d i e s  and 
i n v e s t i g a t i o n s  on how t o  app ly  and d isseminate 

techno logy  i n  t h e  publ i c  sec to r .  One o f  these  i s  
t h e  Pennsylvania Technica l  Ass is tance  Program 
designed t o  d e l i v e r  publ i c  techno logy  t o  l o c a l  
government (Penn S t a t e  U., 1975). C e r t a i n l y ,  we 
should a l s o  ment ion t h e  a c t i v i t i e s  o f  t h e  non- 
p r o f i t  f i r m ,  P u b l i c  Technology, Inc., a  s p i n o f f  
f rom t h e  I n t e r n a t i o n a l  C i t y  Management Associa- 
t i o n .  We a l s o  a re  about t o  see a  new energy 
ex tens ion  s e r v i c e  w i t h i n  t h e  U.S. Department o f  
Energy. 

Wi th  so many new e f f o r t s  t o  app ly  techno logy  f o r  
improv ing  p r o d u c t i v i t y ,  a  bandwagon e f f e c t  i s  
developing.  Ques t ions  now r e v o l v e  around methods 
t o  improve t h e  e f f e c t i v e n e s s  o f  these t r a n s f e r  
e f f o r t s  and t o  achieve a  c o r r e c t  ba lance between 
techno logy  development and i t s  a p p l i c a t i o n .  

E v a l u a t i n g  e f f e c t i v e n e s s  o f  knowledge t r a n s f e r  
a c t i v i t i e s  remains an e l  u s i v e  problem. Slamecka 
(1977) says t h a t  t h e  problem has t h r e e  aspects: 

"The process of i n f o r m a t i o n  communicat ion 
r e q u i r e s  and/or a f f e c t s  t h r e e  c lasses  o f  
i n d i v i d u a l s :  t h e  o r i g i n a t o r  o r  p r o p r i e -  
t o r  o f  i n f o r m a t i o n ,  t h e  i n f o r m a t i o n  ven- 
dor ,  and t h e  i n f o r m a t i o n  buyer  o r  user. 
The f u n c t i o n s  of these  t h r e e  p a r t i e s  i n  
t h e  communication process a r e  d i f f e r e n t  
as are t h e i r  o b j e c t i v e s ,  and hence when 
ask ing  how e f f e c t i v e  i s  i n f o r m a t i o n  
t r a n s f e r ,  one mugt ask ' e f f e c t i v e  f rom 
whose v i e w p o i n t ?  I n  another  con tex t ,  
e f f e c t i v e n e s s  may r e 1  a t e  t o  t h e  objec-  
t i v e s  o f  an i n d i v i d u a l ,  a  group o f  i n d i -  
v i d u a l s  such as a  c o r p o r a t i o n ,  o r  of a  
s o c i e t y  as a  whole; t h e  assessment o f  
t h e  e f f e c t i v e n e s s  o f  i n f o r m a t i  on commun- 
i c a t i o n  w i l l  be r a d i c a l l y  d i f f e r e n t  i f  
made by a  t o t a l i t a r i a n  government on t h e  
one hand, and by a  c i t i z e n  o f  such a  
government on t h e  o t h e r  hand. The 
n o t i o n  o f  t h e  e f f e c t i v e n e s s  o f  in forma- 
t i o n  t r a n s f e r  i s  t h u s  r e l a t i v e :  i t  i s  
t i m e  dependent, s i t u a t i o n  dependent, and 
o f t e n  sub jec t i ve . "  

Water resources knowledge t r a n s f e r  i n  western 
c o u n t r i e s  i s  much t h e  same as i n  c o u n t r i e s  w i t h  
c e n t r a l  1 y p l  anned economies. T h i s  i s  because 
wate r  i s  almost e n t i r e l y  managed a t  t h e  macro 
l e v e l  by government. M i c r o - l e v e l  problems may be 
a t  l e a s t  as s i g n i f i c a n t .  T h i s  leads  t o  s p e c i a l  
problems o f  management, improv ing  p r o d u c t i  v i t y ,  
and i n t r o d u c i n g  i n n o v a t i o n s .  Slamecka (1977) 
descr ibes  it t h i s  way: 

"Whereas i n  a  market economy, t h e  need 
f o r  and t h e  use and v a l u e  o f  i n f o r m a t i o n  
a r e  i m p l i c i t l y  assessed i n  each s i n g l e  
i n s t a n c e  o f  each t e c h n i c i a n ' s  o r  



manager's desk ( i  .e., a t  t h e  p lace  a t  
which t h e  f i n a n c i a l  resources f o r  such 
i n f o r m a t i o n  a re  j u s t i f i e d  and expended), 
i n  t h e  planned economy, t h e  g r e a t e s t  con- 
c e r n  w i t h  e v a l u a t i n g  t h e  e f f e c t i v e n e s s  o f  
i n f o r m a t i o n  s e r v i c e s  and systems i s  a t  
t h e  l e v e l  o f  t h e  c e n t r a l  government. 
Th is  i s  so because t h e  c e n t r a l  government 
i s  p r i m a r i l y  r e s p o n s i b l e  f o r  t h e  des ign  
and o p e r a t i o n  o f  t h e  n a t i o n a l  system o f  
s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  
se rv ices ,  and f o r  t h e  d i r e c t  o r  gu ided 
a p p r o p r i a t i o n  o f  f i n a n c i a l  resources t o  
cover  i t s  o p e r a t i n g  costs." 

L a t e r  i n  t h e  r e p o r t  I w i l l  make t h e  p o i n t  t h a t  
l o c a l  and s t a t e  government know-how i s  no t  cap tu red  
i n  t h e  wa te r  resources ST1 system and needs t o  be 
s y s t e m a t i c a l l y  in t roduced .  Th is  i s  a  problem o f  
genera l  concern i n  o t h e r  s e c t o r s  and i s  a c c u r a t e l y  
descr ibed  by Slamecka (1977) as f o l l o w s :  

"Convinc ing users t o  make e f f e c t i v e  use o f  
s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  i s  
p a r t i c u l a r l y  d i f f i c u l t  because t h e  formal  
recorded 1  i t e r a t u r e  (documents, pa ten ts ,  
e tc . )  does no t  t r a n s m i t  t h e  e x p e r i e n t i a l  
component o f  knowledge ( t h e  know-how) ." 

"As a  r e s u l t  o f  such a  p o l  i cy ,  however, 
t h e  i n f o r m a t i o n  resources be ing  systemat- 
i c a l l y  c o l l e c t e d  and organized by t h e  
S o v i e t  Union may soon be t h e  w o r l d ' s  most 
comprehensive, p a r t i c u l a r l y  w i t h  respec t  
t o  t h e  t e c h n i c a l  i n f o r m a t i o n  and know-how 
generated by t h e  deve lop ing  n a t i o n s  
(wh ich  i s  a l l  bu t  i gnored  by t h e  in forma- 
t i o n  systems o f  h i g h l y  i n d u s t r i a l i z e d  
na t ions ,  y e t  which i s  l i k e l y  t o  be ex- 
ceedi  n g l y  v a l u a b l e  t o  t h e  deve lop ing  
economies o f  t h e  T h i r d  World) ." 

Also, Slamecka (1977) descr ibes  t h e  v a l u e  o f  prag- 
matic i n f o m a t i o n  t o  d e c i s i o n  makers. T h i s  i s  o f  
c o n s i d e r a b l e  i n t e r e s t  t o  t h e  water  s e c t o r  because 
i t  square ly  h i t s  t h e  water  dec is ion-maki  ng problem. 

"Another research e f f o r t  a t tempts  t o  
d e r i v e  a  measure o f  ' p ragmat ic '  in forma- 
t i o n  by observ ing  a c t i o n s  t h a t  have 
r e s u l t e d  f rom acqu i red  i n f o r m a t i o n  and 
comparing these w i t h  a c t i o n s  t h a t  d i d  o r  
would have taken p lace  w i t h o u t  t h e  i n f o r -  
mation. I n  a  genera l  sense, i n f o r m a t i o n  
should r e s o l v e  o r  reduce u n c e r t a i n t y ;  i n  
t h i s  research,  i n f o r m a t i o n  must then  be 
r e l a t e d  t o  t h e  v a r i o u s  k i n d s  o f  uncer- 
t a i n t i e s  t h a t  d e c i s i o n  makers deal  w i t h - -  
u n c e r t a i n t i e s  as t o  goals, method01 ogies, 
s t a t e s  o f  t h e  environment, i n t e r a c t i o n  o f  
parameters e f f e c t i n g  problems, e tc .  
' D e c i s i o n  s t a t e s '  a r e  d e f i n e d  by t h e  
p r o b a b i l  i t i e s  o f  cho ice  r e g a r d i n g  courses 
o f  a c t i o n  a t  t i m e  t; t h e  impact o f  i n f o r -  
mat ion  on t h e  d i s t r i b u t i o n  o f  such proba- 

b i l i t i e s  i s  s a i d  t o  be a  measure o f  i n -  
fo rmat ion .  I n t e r e s t i n g l y ,  t h e  impact 
o f  i n f o r m a t i o n  on t h e  va lue  o f  a  dec i -  
s i o n  s t a t e  can be shown t o  be a  measure 
o f  i n f o r m a t i o n  value. T h i s  s o - c a l l e d  
p ragmat ic  measure o f  i n f o r m a t i o n  i s  not ,  
i n  i t s  present  s t a t e  o f  development, 
s u i t a b l e  t o  assess t h e  u t i l i t y  o f  i n f o r -  
mat ion  t r a n s f e r ;  i d e a l l y ,  such a  measure 
should be used p r e s c r i p t i v e l y ;  t h a t  i s ,  
i t  shou ld  q u a n t i f y  t h e  i n f o r m a t i o n  con- 
t a i n e d  i n  a  se t  o f  data w i t h  respec t  t o  
i t s  o v e r a l l  use fu lness  f o r  a  range o f  
d e c i s i o n  makers and time." 

TECHNOLOGY TRANSFER 
I N  THE WATER RESOURCES SECTOR 

I n  t h e  wate r  resources sec to r ,  knowledge has ex- 
p loded i n  t h e  same way it has i n  o t h e r  sec to rs .  
The dimensions o f  t h e  exp los ion  o f  knowledge can 
be r e a d i l y  seen f rom a  recen t  NSF r e p o r t  (K ing) .  
How can we harness t h i s  e x p l o s i o n  o f  knowledge f o r  
s o l v i n g  l o c a l ,  n a t i o n a l  and i n t e r n a t i o n a l  wa te r  
resources  issues? 

The wate r  i n d u s t r y  i s  n o t  organized n e a t l y  i n t o  
producers, t r a n s f e r e r s ,  d i ssemina to rs ,  and con- 
sumers o f  know1 edge. I n  genera l ,  u n i v e r s i t i e s ,  
agencies, and p r i v a t e  research  o r g a n i z a t i o n s  a re  
regarded as producers o f  knowledge, and agencies 
and p r i v a t e  groups a r e  regarded as p r imary  users. 
L i b r a r i a n s ,  e d i t o r s  and o p e r a t o r s  o f  s c i e n t i f i c  
i n f o r m a t i o n  systems a r e  regarded as t r a n s f e r e r s ,  
s t a r e r s ,  and d issemina to rs .  The p i c t u r e  i s  no t  
t h i s  c l e a r ,  however. I n  f a c t ,  u n i v e r s i t i e s  engage 
i n  p r o d u c t i o n  as w e l l  as u t i l i z a t i o n ;  and t r a n s f e r  
agents a r e  n o t  r e s t r i c t e d  t o  t h e  t r a d i t i o n a l  areas 
named above. The s i t u a t i o n  might  be sumnarized as 
shown i n  F i g u r e  1. 

The ranges o f  a p p l i c a t i o n  shown on F i g u r e  1 w i l l  
c e r t a i n l y  be c o n t r o v e r s i a l .  A  more complete 
i n v e n t o r y  o f  groups work ing  i n  t h e  wa te r  resources 
i n d u s t r y  i s  g i v e n  i n  Table 1. 

A s s o c i a t i o n s  

Educa t ion  l T r a i n i  ng (Research \ T r a n s f e r  lApp1 i c a t i  on 

F i g u r e  1. Spectrum o f  Water Resources 
Knowledge A c t i v i t y  



T r a n s f e r  o f  water  resources knowledge has s i m i l a r i -  
t i e s  t o  t r a n s f e r  o f  a g r i c u l t u r a l  knowledge. I n  
b o t h  cases, t h e  research  f i n d i n g s  a r e  produced i n  
agencies, u n i v e r s i t i e s ,  and p r i v a t e  f i r m s .  The 
users o f  t h e  a g r i c u l t u r a l  knowledge are, by  and 
la rge ,  farmers, b u t  i n d u s t r i a l  development has been 
s t i m u l a t e d  by a g r i c u l t u r e .  I n  t r a n s f e r  o f  water  
resources knowledge t h e  user community may be more 
compl ex. Normal 1  y, new wate r  resources knowl edge 
i s  a p p l i e d  t o  improve t h e  q u a l i t y  o f  l i f e  r a t h e r  
than  t o  inc rease  p roduc t ion .  

I n  a  c a r e f u l  ana lys is ,  Ax inn and Thorat  (1972) 
s t a t e  t h a t  t h e  element r e s p o n s i b l e  f o r  t h e  success 
o f  a g r i c u l t u r a l  ex tens ion  educat ion-- the h e a r t  o f  
t r a n s f e r - - i s  " t h e  i n t e g r a t i o n  o f  research  and edu- 
c a t i o n  w i t h  governance, w i t h  supply, w i t h  produc- 
t i o n ,  and w i t h  market ing." The governance a c t i v i t y  
i s  i n c l u d e d  t o  p r o v i d e  f o r  m o n i t o r i n g  t h e  l i n k a g e s  
between t h e  o t h e r  a c t i v i t i e s .  

Table 1. The Water Resources Knowledge I n d u s t r y  

1. The producers and processors o f  wa te r  resources 
knowl edge: 

a. U n i v e r s i t i e s  
b. Government agencies ( f e d e r a l ,  s t a t e ,  l o c a l )  
c. N o n - p r o f i t  research f i r m s  
d. F o r - p r o f i t  research  and c o n s u l t i n g  f i r m s  
e. I n t e r n a t i o n a l  and n a t i o n a l  o r g a n i z a t i o n s  and 

a s s o c i a t i o n s  
f. I n n o v a t o r s  who t r y  new ideas i n  ac tua l  water  

management s i t u a t i o n s  

2. The t r a n s f e r  agents: 

a. U n i v e r s i t i e s  
b. P r o f e s s i o n a l  and user  a s s o c i a t i o n s  

Water resources knowledge (WRK) i s  a  commodity, 
l i k e  o t h e r  t ypes  o f  knowledge, t h a t  can be p ro -  
duced, s tored,  t r a n s f e r r e d  and used. It i s  
n e i t h e r  a  renewable nor  non-renewable resource  b u t  
a  permanent resource,  once produced. 

Because knowledge i s  n o t  r e a d i l y  exchanged th rough  
t h e  market process and government has moved i n t o  
t h e  v o i d  o f  t h e  c h i e f  knowledge producer, t h e r e  i s  
no market a v a i l a b l e  t o  ensure t h e  e f f i c i e n t  
p r o d u c t i o n  and d i s t r i b u t i o n  o f  knowledge. The 
f l o w  o f  WRK i s ,  t h e r e f o r e ,  f i n a n c e d  mos t l y  by  
government and quasi-government d e c i s i o n s  about 
p r i o r i t i e s .  Some WRK has been produced th rough  
p r i v a t e  i n v e n t i o n  b u t  t h i s  t o t a l  i s  p robab ly  smal l  
compared t o  t o t a l  WRK. A  v e r y  s imp le  model f o r  
WRK f l o w  i s  i l l u s t r a t e d  i n  F i g u r e  2. 

c. N o n - p r o f i t  and f o r - p r o f i t  t e a c h i n g  f i r m s  
d. I n f o r m a t i o n  processors 
e. L i b r a r i e s  
f. P u b l i s h e r s  c l o s e l y  l i n k e d  t o  p roduc ing  

s e c t o r s  F i g u r e  2 .  Flow o f  Water Resources Knowledge 
g. Pr imary and secondary j o u r n a l  pub1 i shers 

3. The users o f  wa te r  resources knowledge: 

Government agencies ( f e d e r a l ,  s t a t e ,  l o c a l )  
Farmers 
P r i v a t e  c o n s u l t i n g  f i r m s  
I n d u s t r i a l  f i  rins 
U t i l i t i e s  
C i  t i zen groups 
Researchers and s tuden ts  
E l e c t e d  o f f i c i a l s  
I n t e r e s t  groups 

We need t o  develop a  conceptual  model o f  t h e  t r a n s -  
f e r  o f  water  resources knowl edge which w i l l  t a k e  
advantage o f  t h e  vas t  storehouse o f  r e l a t e d  exper i -  
ence developed by t h e  a g r i c u l t u r i s t s .  Development 
o f  such a  conceptual  model w i l l  a1 low more e f f e c -  
t i v e  a n a l y s i s  of needed d i r e c t i o n s  i n  improv ing t h e  
de l  i v e r y  o f  se rv ice .  

One model f o r  t h e  wa te r  s e c t o r  i s  t h e  techno logy  
t r a n s f e r  process o f  t h e  Envi ronmenta l  P r o t e c t i o n  
P,gency. A1 though EPA works on severa l  problems 
concern ing t h e  environment, one o f  i t .s c h i e f  
problems i s  water.  A  r e c e n t  s tudy by a  comn i t tee  
o f  t h e  Na t iona l  Academy o f  Sciences (NAS, 1977) 
concluded t h a t  EPA needs more a t t e n t i o n  t o  
techno logy  t r a n s f e r .  They s t a t e d  t h a t :  

"We, t h e r e f o r e ,  conclude t h a t  s c i e n t i s t s ,  
in formed and up t o  date i n  t h e i r  respec- 
t i v e  f i e l d s ,  should be r e s p o n s i b l e  f o r  
ga ther ing ,  ana lyz ing ,  t r a n s f o m i  ng, and 
t r a n s f e r r i n g  t h e  i n f o r m a t i o n  i n  a  form 
t h a t  can be used by non-experts." 

These non-experts are  t o  be p r i n c i p a l  c l i e n t s  f o r  
env i ronmenta l  i n f o r m a t i o n ,  and t h e y  a r e  most con- 
cerned w i t h  i n t e r p r e t i n g  and imp1 ement i ng 



1  e g i  s l  a t  i ve l  y  mandated programs, NAS a1 so con- 
c l  uded t h a t :  

"...It i s  not  reasonable t o  expect every  
s c i e n t i s t  and t e c h n o l o g i s t  work ing  on 
envi ronmenta l  problems t o  be p r o f i c i e n t  
i n  t h e  completed t a s k  o f  i n f o r m a t i o n  
t r a n s f e r  t o  r e g u l a t o r y  d e c i s i o n  makers. 
Spec ia l  t a l  en ts  a re  requ i red ;  p r i m e  among 
these i s  t h e  understanding and apprec ia-  
t i o n  o f  t h e  use t o  which t h e  i n f o r m a t i o n  
w i l l  be p u t  t h a t  comes w i t h  exper ience 
w i t h  t h e  dec is ion-making process i t s e l f .  
Another necessary c h a r a c t e r i s t i c  i s  t h e  
a b i l i t y  t o  l o o k  beyond one's own t e c h n i -  
c a l  d i s c i p l  i n a r y  experience, t o  i n t e g r a t e  
d i s c i p l i n a r y  knowledge i n t o  a  m u l t i -  
d i s c i p l i n a r y  whole*"  

. . . . BNAS, 2977 

NAS concluded t h a t  EPA needed a  s p e c i a l  o f f i c e  and 
t e c h n i c a l  s t a f f  t o  assess and i n t e g r a t e  r e 1  evant  
technology and t o  t r a n s f e r  t h e  r e s u l t s  t o  d e c i s i o n  
makers who would use t h e  in fo rmat ion .  T h i s  i s ,  
once again, a  r e a f f i r m a t i o n  o f  t h e  need f o r  i n t e r -  
p r e t e r s  o f  techno l  ogy t o  t h e  a p p r o p r i a t e  audiences. 

Most proposals  f o r  new ex tens ion  s e r v i c e  a c t i v i t y  
a r e  developed f rom t h e  p e r s p e c t i v e  o f  t h e  research  
and development agency l o o k i n g  f o r  markets t o  
serve. I n  a  s tudy devoted t o  t h e  wate r  sec to r ,  
Stewart  and Howel ls  (1972) p o i n t e d  o u t  t h a t  t h r e e  
perspec t i ves  must be considered. These were: t h e  
research,  development d i f f u s i o n  perspec t i ve ,  t h e  
s o c i a l  i n t e r a c t i o n  perspec t i ve ;  and t h e  problem- 
s o l v i n g  perspec t i ve .  I n  t h e i r  r e p o r t ,  recomenda-  
t i o n s  a re  made f o r  t h e  a d a p t a t i o n  o f  a  communica- 
t i o n s  model f o r  t h e  r e s u l t s  o f  wa te r  resources 
research. 

The ASCE Urban Water Resources ~ e s e a r c h  Program, 
th rough  i t s  D i r e c t o r  Murray B. McPherson, has i n i -  
t i a t e d  some very  e f f e c t i v e  e f f o r t s  i n  techno l  ogy 
t r a n s f e r .  H i s  work i s  summarized th rough  1974 i n  
(McPherson and Mangan, 1975). B a s i c a l l y ,  McPherson 
works th rough  cooperators who f i t  t h e  d e s c r i p t i o n  and 
o f  technoZogicaZ gate keepers descr ibed  by A l l  en 
(1977). The coopera to rs  number some 200-300 i n  t h e  
U.S. a lone  and i n c l u d e  t h e  most o u t s t a n d i n g  innova- 
t o r s  i n  s t a t e  and l o c a l  government wa te r  manage- 
ment, u n i v e r s i t i e s ,  and t h e  Federa l  Government. 
McPherson (1974) has some keen i n s i g h t s  about 
i n n o v a t i o n  i n  t h e  wa te r  s e c t o r :  

"Exper ience i n  urban water  a f f a i r s  has 
shown c o n c l u s i v e l y  t h a t  f r a c t i o n a l  i z e d  
t e c h n i c a l  i n f o r m a t i o n  i s  a  source o f  
f r u s t r a t i o n  f o r  those l o c a l  o f f i c i a l s  who 
a r e  a c t i v e l y  seeking i n n o v a t i v e  improve- 
ments and a  defense f o r  those  l o c a l  o f f i -  
c f a l s  who a r e  confounded by rap l 'd l y  
changing p o l i c i e s .  A  mechanism f o r  
f a c i l i t a t i n g  i n n o v a t i o n  i s ,  t h e r e f o r e ,  

t h e  r e l a x a t i o n ,  r e d u c t i o n  o r  removal o f  
such f r u s t r a t i o n  and defense. There a re  
commonly l o n g  delays i n  t h e  wholesale o r  
general a p p l i c a t i o n  o f  i n n o v a t i v e  con- 
cep ts  f rom urban water  resources re -  
search. Again, exper ience i n  urban 
water  a f f a i r s  has shown conc1us ive ly  
t h a t  when an advanced idea i s  developed 
i n  a  t r a n s f e r a b l e  form, t h e  a c t u a l i t y  o f  
i t s  e x i s t e n c e  c r e a t e s  a  broad imned ia te  
market o r  demand e l  sewhere. Pub1 i c  
o f f i c i a l s  have b u i l t - i n  i n c e n t i v e s  t o  
reduce cos ts ,  t o  cons tan t1  y  improve 
serv ice ,  and t o  be i n  tune  w i t h  t h e  
t imes.  I m p o s i t i o n  o f  a d d i t i o n a l  pres-  
sures o r  employment o f  g r a n t - i n - a i d  
i n c e n t i v e s  w i l l  n o t  i n  themselves neces- 
s a r i l y  b r i n g  about r e a l ,  wholesale inno-  
va t ions ,  It i s  necessary f i r s t  t o  show 
t h a t  an i n n o v a t i o n  i s  p r a c t i c a b l e ,  pos- 
s i b l e ,  and has a  p o t e n t i a l  f o r  improv ing  
a  l o c a l  pub1 i c  o f f i c i a l ' s  s tanding,  
e i t h e r  p o l i t i c a l l y  o r  p r o f e s s i o n a l l y  o r  
both. 

"Appropos o f  these l a s t  arguments i s  t h e  
avers ion  o f  one o f  ou r  o u t s t a n d i n g  l o c a l  
government i n n o v a t o r s  t o  t h e  te rm ' tech-  
no logy t r a n s f e r '  f o r  which he would sub- 
s t i t u t e  ' t r a n s f e r a b l e  technology ,' 
r e f e r r i n g  t o  demonstrat ion o f  t h e  u t i l i t y  
o f  t r a n s f e r r i n g  a  g i v e n  technology.  
Commenting on t h e  use o f  computer simu- 
l a t i o n  models, he has argued t h a t  i t  i s  
necessary t o  show t h e  d e s i g n  o r  opera t -  
i n g  engineer  something t h a t  can he1 p  
him, something f o r  which i t  i s  wor th t h e  
t r o u b l e  o f  b u i l d i n g  a  good da ta  base, 
something t h a t  he h i m s e l f  can opera te  
w i t h  conf idence.  He be1 ieves t h a t  new 
techno logy  w i l l  be a p p l i e d  when methods 
a re  o f f e r e d  which are t r u l y  a p p l i c a b l e ,  
o b j e c t i v e l y  u s e f u l ,  and which a re  c o s t -  
e f f e c t i v e  i n  t h a t  t h e y  reduce t h e  over- 
a l l  i n p u t  o f  s o c i e t y ' s  f i n i t e  resources 
as user  o b j e c t i v e s  a r e  met." 

" I n  speaking about t h e  problem o f  commun- 
i c a t i  ng wa te r  resources research f i n d -  
i n g s  t~ t h e  user, o r  techno logy  t r a n s -  
fer,  i t  has been avowed t h a t  t h e  user  
must be w i l l  i n g  t o  experiment w i t h  new 
methods t h a t  have promise of success 
even i f  an element o f  r i s k  i s  invo lved ,  
and t h e  researcher  must make a  s p e c i a l  
e f f o r t  t o  i n s u r e  t h a t  t h e  r e s e a r c h e r ' s  
r e s u l t s  are r e a d i l y  used. 

"Perhaps t h e  ' s t a n d a r d '  p a t t e r n  o f  i n t e r -  
a c t i o n  between i n d u s t r y  and t h e  u n i v e r -  
s i t y  i s  a t  l e a s t  n o m i n a l l y  a p p l i c a b l e  t o  
t h e  wate r  research t r a n s f e r  r i d d l e :  'The 
taxonomy of t h e  methods o f  u n i v e r s i t y -  



i n d u s t r y  s c i e n t i f i c  and t e c h n i c a l  i n t e r -  
a c t i o n  i s  no t  v e r y  compl icated.  The 
p r a c t i c e s  i n v o l v e d  a r e  standard; i nnova- 
t o r s  a re  few and f a r  between, s ince  t h e  
person who can s u r v i v e  i n  a h o s t i l e  en- 
vironment f rom b o t h  camps i s  ex t reme ly  
rare. '  A1 so noteworthy i s  t h e  f a c t  t h a t  
t h e  u n i v e r s i t y - i n d u s t r y  coup1 i n g  'has 
never been t r i e d  s e r i o u s l y '  and perhaps 
o n l y  a q u a r t e r  o f  ou r  ma jo r  educa t iona l  
i n s t i t u t i o n s  'have t h e  phi losophy,  
w i l l i n g n e s s ,  and performance necessary 
f o r  i n t e r a c t i n g  w i t h  indust ry . " '  

CONFERENCE BACKGROUND AND RESULTS 

The Second I n t e r n a t i o n a l  Conference on T r a n s f e r  o f  
Water Resources Know1 edge was he1 d a t  Colorado 
S t a t e  U n i v e r s i t y  June 29-Ju ly  1, 1977. The F i r s t  
I n t e r n a t i o n a l  Conference was i n  1972. At  t h e  
Second Conference approx imate ly  180 at tendees f rom 
28 c o u n t r i e s  were represented. Technica l  sess ions 
were d i v i d e d  i n t o  t h r e e  groups: research manage- 
ment, s c i e n t i f i c  i n f o r m a t i o n  systems, and r u r a l  
development. The b a s i c  conc lus ions  f rom t h e  Con- 
fe rence  a re  presented l a t e r .  Appendix B l i s t s  t h e  
t i t l e s  and au thors  o f  a l l  98 papers which were 
presented. A f t e r  t h e  papers were presented, t h e  
at tendees were organized i n t o  panels f o r  t h e  pur-  
pose o f  deve lop ing  what t h e y  heard i n t o  conc lus ions  
and po l  i c y  recommendations. The d e f i n i t i o n  s t a t e -  
ments f o r  t h e  problems addressed by t h e  Conference 
a re  presented i n  t h e  f o l l o w i n g  sect ions.  

F i r s t ,  t h e  Conference was addressed s t a t e g i c a l l y  t o  
a s e t  o f  i m p o r t a n t  ques t ions  such as t h e  f o l l o w i n g :  

1. How much wate r  resources research i s  
necessary t o  p r o v i d e  a cont inuous,  
r e 1  i a b l e  i n p u t  t o  n a t i o n a l  p o l  i c y  
de l  i b e r a t i  ons, 

2. How much and what k i n d  o f  technology 
t r a n s f e r  i s  needed t o  suppor t  t h e  
research  e f f o r t ,  

3. What i n s t i t u t i o n a l  s t r u c t u r e s  w i l l  
bes t  serve n a t i o n a l  needs and ensure , 
a con t inuous  e f f e c t i v e  f l o w  o f  needed 
i n f o r m a t i o n  t o  agencies r e s p o n s i b l e  
f o r  upgrad ing  l i f e  q u a l i t y ,  

4. How should p roduc t ion ,  t r a n s f e r ,  and 
u t i l i z a t i o n  t a s k s  be assigned among 
t h e  i n v o l v e d  groups, 

5. What i n f o r m a t i o n  networks can serve 
n a t i o n a l  and i n t e r n a t i o n a l  i n t e r e s t s  
b e s t  i n  t h e  wa te r  resources f i e l d ,  
and 

6. What a r e  t h e  s t r o n g e s t  l i n k a g e s  
between wate r  resources knowl edge and 
t h e  development process and how can 
these  l i n k a g e s  be improved t o  ensure 
e f f e c t i v e  t r a n s f e r  o f  research 
r e s u l t s ?  

These ques t ions  h o l d  f o r  l o c a l ,  n a t i o n a l ,  and i n -  
t e r n a t i o n a l  groups concerned w i t h  WRK. I n  organ- 
i z i n g  t h e  Conference, we found t h a t  t h e  p o l i c y  
ques t ions  above were t o o  s p e c i f i c  and needed more 
focused a t t e n t i o n  than  t h a t  a l lowed by t h e  b r i e f  
n a t u r e  o f  t h e  Conference. Accord ing ly ,  t h e  
f o l  l o w i n g  t h r e e  more genera l  ques t ions  served as 
t h e  Conference framework: 

1. How can water  resources research  be 
managed so t h a t  u s e f u l  r e s u l t s  can 
be t r a n s f e r r e d  t o  users? Use fu l  
r e s u l t s  r e f e r  t o  past ,  present ,  and 
f u t u r e  research  a c t i v i t i e s .  

2. How can Water Resources S c i e n t i f i c  
I n f o r m a t i o n  Systems (S IS)  be devel -  
oped and managed t o  enhance knowl- 
edge t r a n s f e r ?  The SIS i n c l u d e  da ta  
bases, computer a b s t r a c t i n g  se rv ices ,  
s c i e n t i f i c  and t r a d e  j o u r n a l  s, news- 
l e t t e r s ,  and o t h e r  i n f o r m a t i o n  d i s -  
semina t ion  a c t i v i t i e s .  

3. How can wate r  resources knowledge be 
a p p l i e d  t o  improve l i v i n g  c o n d i t i o n s  
f o r  t h e  r u r a l  poor, wherever t h e y  
a re  found? T h i s  q u e s t i o n  necessar- 
i l y  r e f e r s  t o  p r o v i d i n g  b a s i c  w a t e r  
and s a n i t a t i o n  s e r v i c e s  as w e l l  as 
i r r i g a t i o n  wa te r  t o  c i t i z e n s  whose 
l i v i n g  s tandards a r e  s t i l l  t o o  low. 

The f o l l o w i n g  a r e  s p e c i f i c  p o i n t s  made by  t h e  Con- 
fe rence  sumnarizers. A d d i t i o n a l  i n f o r m a t i o n  i s  i n  
t h e  Conference Proceedings:  

Research Management (Panel c h a i r e d  by  Dr. Warren A. 
Hal 1) 

The d e c i s i o n  maker encounters a de luge  o f  raw i n -  
fo rmat ion ,  r e p o r t s ,  and da ta  t h a t  a re  a t  l e a s t  
s u p e r f i c i a l l y  r e l a t e d  t o  h i s  d e c i s i o n  making. The 
research community needs t o  f i n d  a way t o  b u i l d  
f i  1 t e r s  i n t o  t h e  knowl edge d i s s e m i n a t i o n  process 
so t h a t  d e c i s i o n  makers w i l l  be s u p p l i e d  w i t h  
c l e a r ,  c r e d i b l e ,  and p e r t i n e n t  i n f o r m a t i  on. 

Summary p o i n t s  a t  t h e  Conference were r e a l l y  a l l  
r e 1  a ted  t o  Research Management. An e x c e l  1  e n t  
paper by James i s  r e p r i n t e d  as Appendix E t o  des- 
c r i  be a s p e c i f i c  approach t o  research  management. 
S p e c i f i c  r e c u r r e n t  themes which arose a t  t h e  Con- 
fe rence  i n c l u d e d  these:  

1. Piecemeal R&D e f f o r t s  must be p u l l e d  t o g e t h e r  
t o  w in  v i s i b i l i t y  f o r  t h e  wa te r  resources  
research  process and improve l e g i s l a t i v e  
suppor t .  

2. There i s  a  need f o r  con t inued  a t t e n t i o n  t o  
improv i  ng t h e  t r a n s f e r  o f  research  r e s u l t s .  

3. For  a number o f  reasons, i t  i s  i m p o r t a n t  t o  
inc rease  communicat ion between researchers  and 
users o f  research  r e s u l t s .  



S t a t e - o f - t h e - a r t  r e p o r t s ,  i f  prepared w i t h  a  
balanced v iewpo in t ,  can be v e r y  v a l u a b l e  t o  
water  resources managers. 
There i s  a  need f o r  improv ing t h e  r e c e p t i v i t y  
and mutual t r u s t  between researchers  and users. 
The t r a n s f e r  o f  research  r e s u l t s  must be more 
c l o s e l y  keyed t o  a c t u a l  demand f o r  t h e  
i n f o r m a t i o n .  
There i s  a  need f o r  t h e  t r a n s l a t o r  f u n c t i o n  i n  
t h e  d e l i v e r y  o f  research  r e s u l t s  t o  users. 
A b s t r a c t s  o f  research r e p o r t s  and a r t i c l e s  
should be more c a r e f u l l y  prepared and 
i n f o r m a t i v e .  
The impor tance o f  i n t e r d i s c i p l i n a r y  work must 
be recogn i  zed. 
There i s  a  need f o r  r e c o g n i t i o n  by d e c i s i o n  
makers o f  t h e  l e a d  t i m e  r e q u i r e d  by a  c o s t -  
e f f e c t i v e  R&D process. 
Researchers should engage i n  post facto  evalu-  
a t i v e  research,  b u t  t h e y  should a v o i d  i r r e -  
s p o n s i b l e  c r i t i c i s m  o f  agency and p r i v a t e  
s e c t o r  dec is ions .  
It must be recognized t h a t  t h e  research  mana- 
ger  cannot p r e - e s t a b l i s h  t h e  r e s u l t s  o f  a  
p r o j e c t .  He cannot o rder  any new s c i e n t i f i c  
d i scovery .  

Conference Chairman N e i l  Gr igg  gave each o f  t h e  
t h r e e  panels  s i x  ques t ions  t o  gu ide them i n  formu- 
1  a t i n g  recomnendations. Panel "B" sought t o  
respond t o  these quest ions.  

But b e f o r e  ou t1  i n i n g  i t s  recomnendations, t h i s  
panel s e t  f o r t h  s i x  bas ic  premises i m p o r t a n t  t o  i t s  
d e l i b e r a t i o n s  and i m p l i c i t  i n  many o f  t h e  papers 
presented i n  i t s  (s imul taneous)  sess ions as w e l l  as 
i n  many o f  t h e  p l e n a r y  sessions. 

F i r s t ,  i t i s  apparent t o  t h e  panel t h a t  i n t e r n a -  - 
t i o n a l  l y  as we1 1  as n a t i o n a l l y  many s c i e n t i f i c  
i n f o r m a t i o n  systems r e l a t i n g  t o  water  a r e  a v a i l  a b l e  
and i n  use, r a n g i n g  f rom t r a d i t i o n a l  l i t e r a t u r e  
indexes i n  p r i n t e d  form t o  h i g h l y  s o p h i s t i c a t e d  
computer based systems a l l o w i n g  remote t e r m i n a l  
access t o  l a r g e  d a t a  bases. 

Two b a s i c  t y p e s  o f  computer ized systems e x i s t  -- 
t h e  re1  a t i v e l y  s imp le  systems s t o r i n g  numer ica l  
d a t a  arranged f o r  qu ick  computer ized access, t h e  
h i g h l y  complex systems s t o r i n g  mixed alphanumeric 
d a t a  and p r o v i d i n g  b i b l i o g r a p h i c  access t o  t h e  
w o r l d ' s  s c i e n t i f i c  1  i t e r a t u r e .  The numer ica l  da ta  
systems a r e  a t  t h i s  t i m e  p r i m a r i l y  s e r v i n g  t h e  
needs o f  s p e c i a l i z e d  groups engaged on s p e c i f i c  
d a t a  g a t h e r i n g  m iss ions  a l though  a  t r e n d  toward 
computer access t o  b a s i c  data, such as p r o p e r t i e s  
o f  m a t e r i a l s ,  seems t o  be developing. The more 
complex systems a re  i n c r e a s i n g l y  a v a i l a b l e  t o  
i n f o r m a t i o n  s p e c i a l i s t s  i n c l u d i n g  those  i n t e r n a -  
t i o n a l l y  i n v o l v e d  i n  s e r v i c i n g  t h e  l i t e r a t u r e  needs 
o f  t h e  s c i e n t i f i c  community. Once b i b 1  i o g r a p h i c  

i n f o r m a t i o n  i s  gathered v i a  t h e  data base search, 
t h e  resources o f  t h e  1  i b r a r i e s  o f  t h e  wor ld  a r e  
a v a i l a b l e  t o  t h e  searcher. E f f e c t i v e  use o f  
e x i s t i n g  l i b r a r y  systems should be f a c i l i t a t e d .  

E x i s t i n g  systems a re  o f t e n  l e s s  than  comprehen- 
s ive,  and t h e r e  i s  a  d i s p a r i t y  o f  system a v a i l a -  
b i  1 i t y  among developed and deve lop ing  na t ions .  
But e q u a l i t y  i n  t h i s  regard  among n a t i o n s  i s  prob- 
a b l y  n e i t h e r  necessary nor  d e s i r a b l e  -- p a r t i c u -  
l a r l y  i f  more e f f e c t i v e  i n t e r n a t i o n a l  c o l l a b o r a -  
t i o n  can be devel oped. 

Second, w h i l e  a  long-range n a t i o n a l  and i n t e r n a -  
tianal o b j e c t i v e  should be i n t e g r a t i o n  and s i m p l i -  
f i c a t i o n  o f  i n f o r m a t i o n  systems, a t  p resen t  t h e  
panel sees va lue  i n  d i v e r s i t y  t o  encourage l o c a l  
da ta  g a t h e r i n g  and c o n t r o l .  A t  t h e  same t i m e  
g r e a t e r  a t t e n t i o n  should be d i r e c t e d  t o  coord ina-  
t i o n  o f  e f f o r t  so t h a t  h i g h e r  l e v e l  s  o f  compati-  
b i l  i t y  and i n t e r c h a n g e a b i l i t y  might  be achieved 
and l i n k a g e s  among s u b j e c t  m a t t e r s  and systems 
o p e r a t i o n s  m igh t  be r e a l i z e d .  User educa t ion  must 
accompany these  developments. 

T h i r d ,  c o n s i s t e n t  w i t h  t h e  t h r u s t  o f  t h e  e n t i r e  
Conference, t h i s  panel s t resses  t h e  impor tance of 
users i n  b o t h  system design and management. It i s  
i m p e r a t i v e  t h a t  users become more f a m i l i a r  w i t h  t h e  
S ta te -o f - the -Ar t  i n  i n f o r m a t i o n  system design and 
o p e r a t i o n  so t h a t  a  more f r u i t f u l  p a r t n e r s h i p  may 
develop between wate r  resources exper ts  and those  
who a re  knowledgeable i n  i n f o r m a t i o n  s to rage  and 
r e t r i e v a l .  A t  t h e  same t ime, i t  i s  recogn ized  
t h a t  -- a t  l e a s t  i n  t h e  s h o r t  r u n  -- concern f o r  
u s e r  needs may tend  toward d i v e r s i t y  and s t r u c t u r -  
i n g  o f  p l u r a l  systems. Serv ing  users e f f e c t i v e l y ,  
as a  c o r o l l  ary, r e q u i r e s  t h a t  i n f o r m a t i o n  and data 
i n p u t s  generated by research must a l s o  ( i d e a l l y )  
be d i r e c t e d  t o  user  needs and problems. 

Four th ,  f o r  t h i s  reason t h i s  panel s t resses  t h a t  
t h e  goal o f  c o m p a t i b i l  i ty ,  i n t e r c h a n g e a b i l  i t y  and 
c o o r d i n a t i o n  should n o t  i n i t i a l l y  l e a d  t o  a  s i n -  
g le ,  c e n t r a l i z e d  i n t e r n a t i o n a l  water  i n f o r m a t i o n  
system bu t  r a t h e r  should d i r e c t  a t t e n t i o n  t o  
dev ices  and techn iques  t h a t  maximize e f f e c t i v e n e s s  
o f  d i v e r s e  and p l u r a l  systems. Water resources i s  
a  mu l t i -d imens iona l ,  m u l t i - d i s c i p l  i n a r y  f i e l d  -- 
t h e  i n f o r m a t i o n  systems t h a t  se rve  t h e  needs o f  
t h e  workers i n  t h e  f i e l d  must r e f l e c t  and address 
t h i s  d i v e r s i t y  i f  t h e y  a re  t o  be e f f e c t i v e .  
F u t u r e  conferences may wish t o  address ques t ions  
o f  g r e a t e r  i n t e r n a t i o n a l  c e n t r a l i z a t i o n  and 
a c c e s s i b i l i t y  o f  m a t e r i a l s .  

F i f t h ,  t h i s  panel s t resses ,  as have many o f  t h e  - 
formal  papers, t h e  range o f  s p e c i a l i z e d  r o l e s  o f  
government agencies, u n i v e r s i t i e s ,  p r o f e s s i o n a l  
a s s o c i a t i o n s  and comnerc ia l  o r g a n i z a t i o n s  i n  t h e  
f u t u r e  development o f  e f f e c t i v e  wa te r  i n f o r m a t i o n  
systems and urges t h a t  c o o r d i n a t i o n  and i n t e g r a -  
t i v e  e f f o r t s  must i n c l u d e  a l l  o f  these  s e c t o r s  and 
i n t e r e s t s .  I n p u t s  as w e l l  as o u t p u t s  should r e -  
f l e c t  these d i v e r s e  and spec ia l  i z e d  r o l e s .  



S i x t h ,  development and management o f  e f f e c t i v e  
water  resources i n f o r m a t i o n  systems i s  a  con t inu -  
o u s l y  changing process and, w h i l e  s u b j e c t  t o  gu i -  
dance, cannot be c o n s t r a i n e d  by s t r i c t l y  r a t i o n a l  
models. Pol i t i c a l  , s o c i a l ,  and behav io ra l  v a r i a -  
b l e s  o f t e n  a re  o f  o v e r r i d i n g  importance. Emphasis 
a t  t h i s  s tage should beg in  w i t h  t h e  l o c a l  and par- 
t i c u l  ar,  t h e  development o f  e legan t  s t r u c t u r e s  and 
processes be ing  postponed f o r  l a t e r  a t t e n t i o n .  
However, e x i s t i n g  systems should be recognized and 
u t i  1  i z e d  whenever poss ib le .  

Recommendations and Conclus ions 

1. The p roduc ts  o f  research  (data,  i n f o r m a t i o n )  
and methods o f  "market ing"  them ( d i s s e m i n a t i o n  and 
a p p l i c a t i o n )  must be recognized as an i n t e g r a l  p a r t  
o f  t h e  research process and an area o f  concern 
i t s e l f  r e q u i r i n g  research.  The impera t i ves  o f  t h e  
i n f o r m a t i o n  t r a n s f e r  f u n c t i o n  should be recognized 
by researchers  and research sponsors, and p rov ided  
f o r  i n  research  programs and budgets. At  some 
p o i n t ,  t h e  t r a n s f e r  f u n c t i o n  (market ing,  dissemina- 
t i o n ,  a p p l i c a t i o n )  must be i n s t i t u t i o n a l i z e d  ( i f  
i n s t i t u t i o n a l  s t r u c t u r e s  a re  no t  a1 ready a v a i l  a- 
b l  e) . The f u n c t i o n a l  s u i  t a b i l  i t y  and appropr ia te -  
ness o f  i n f o r m a t i o n  t r a n s f e r  i n s t i t u t i o n s  must con- 
s t a n t l y  be reassessed and reappra ised.  

2. Adequate resources should be p rov ided  t o  sup- 
p o r t  and encourage i n t e r a c t i o n  among l i b r a r i a n s ,  
i n f o r m a t i o n  s c i e n t i s t s ,  t r a n s f e r  agents, d a t a  and 
i n f o r m a t i o n  producers, users  and system managers. 
Content o u t p u t s  (and hence i n p u t s )  as w e l l  as f o r -  
mat (packaging)  must be geared t o  user needs and 
problems, based on user  p a r t i c i p a t i o n  i n  i d e n t i f y -  
i n g  needs and problems, as we1 1  as on h i s  percep- 
t ions, know1 edge o f  p r i n c i p l e s  o f  i n f o r m a t i o n  
r e t r i e v a l ,  and an a n a l y s i s  o f  h i s  s i t u a t i o n .  
Users, however, be ing  numerous and ex t reme ly  
va r ied ,  must be s p e c i f i c a l l y  i d e n t i f i e d  and cate-  
g o r i z e d  and i n  t h i s  process o f  aggrega t ion  t h e  most 
reasonable compromises should be reached. 

3. I n f o r m a t i o n  and da ta  r e t r i e v a l  systems should 
be i n t e r r e l a t e d ;  a p p r o p r i a t e  networks should be 
developed o u t  o f  c o n t i n u i n g  d i a l o g  among producers, 
users,  and o t h e r s  r e s p o n s i b l e  f o r  b o t h  i n p u t s  and 
ou tpu ts  and concerned w i t h  system e f f e c t i v e n e s s .  
As appropr ia te ,  " r e f o r m a t t i n g "  (packaging) t o  meet 
user  needs and problems o p t i m a l l y  should be consid-  
ered --  as d e f i n e d  by such d i a l o g  r e f l e c t i n g  user  

I and producer exper iences and percept ions.  Both 
I n a t i o n a l l y  and i n t e r n a t i o n a l l y ,  d i r e c t o r i e s  des- 
I c r i b i n g  purpose, scope, c o n t e n t  and f u n c t i o n  o f  

systems must be r e a d i l y  a v a i l  able. 

4. The i n f o r m a t i o n  systems community should work 
toward deve lop ing  guide1 i n e s  t h a t  might  c o n t r i b u t e  
t o  c o o r d i n a t i o n  among systems and inc rease  system 
c o m p a t i b i l i t y .  Development o f  s tandard ized  the-  
s a u r i ,  w i t h  due a l lowance f o r  growth and change o f  
emphasis w i t h i n  t h e  f i e l d ,  can do much t o  a l l o w  

competent access t o  s t o r e d  i n f o r m a t i o n  i n  b i b l i o -  
g r a p h i c a l  form. A  c o n t i n u i n g  awareness o f  t h e  
S t a t e - o f - t h e - A r t  i n  s t a n d a r d i z a t i o n  i s  v i t a l .  

5. Panels composed o f  members o f  t h e  v a r i e d  
groups i n v o l v e d  i n  wa te r  resources i n f o r m a t i o n  
t r a n s f e r  (producers, users, t r a n s f e r  agents such 
as 1 i b r a r i e s  and system managers) should be estab-  
1  i shed  and meet r e g u l a r l y  t o  encourage coord ina-  
t i o n ,  avo id  d u p l i c a t i o n  and rev iew system e f f e c -  
t i v e n e s s  i n  genera l .  Approaches should, as appro- 
p r i a t e ,  be mu1 t i - d i s c i p l  i n a r y .  

6. System e f f e c t i v e n e s s  must be measured by use 
and by  t h e  needs i n h e r e n t  i n  t h e  use s i t u a t i o n ,  
r e f l e c t i n g  needs, t r a i n i n g  and c a p a c i t y  of users. 
Feedback and i n t e r a c t i o n  among i n f o r m a t i o n  system 
users,  l i b r a r i  ans, producers, managers and o t h e r s  
r e s p o n s i b l e  f o r  t h e  a c q u i s i t i o n ,  and s to rage  o f  
w r i t t e n  m a t e r i a l s  organized f o r  use i s  e s s e n t i a l .  
No system i s  t r u l y  e f f e c t i v e  un less  m a t e r i a l s  a re  
made a v a i l a b l e  as r e q u i r e d  once t h e i r  e x i s t e n c e  i s  
known. Research t o  i d e n t i f y  t h e  e n t i r e  spectrum 
o f  p o t e n t i a l  users and t o  gu ide  o u t p u t  m a r k e t i n g  
as we1 1  as i n p u t  may be requ i red .  

7. Systems and arrangements f o r  i n t e r r e l a t i o n -  
sh ips  should be f l e x i b l e  and exper imenta l  t o  maxi -  
mize adjustments t o  changing needs and oppor tun i -  
t i e s .  Simp1 i f  i c a t i o n ,  i n t e g r a t i o n  and coord ina-  
t i o n  should perhaps be regarded as c o n t i n u i n g  
1  ong-range goal s. 

8. It i s  i m p e r a t i v e  t h a t  a t t e n t i o n  be g iven  t o  
t h e  s p e c i a l  problems o f  ephemeral m a t e r i a l s ,  as 
w e l l  as t o  conference proceedings and papers, 
c o n t r a c t o r s  r e p o r t s ,  and spec i  a1 i zed r e p o r t s  o f  
work done on l o c a l  o r  i n t e r n a t i o n a l  p r o j e c t s  --  
most o f  which a re  not  r e f l e c t e d  i n  s tandard pub- 
l i s h e r ' s  l i s t s  and a re  o f t e n  a v a i l a b l e  o n l y  
th rough  spec i  a1 i zed sources and o n l y  f o r  b r i e f  
p e r i o d s  o f  t ime. The e f f o r t s  o f  those a c t i v e l y  
work ing  i n  t h e  wa te r  resources f i e l d  a re  e s s e n t i a l  
i n  a c q u i r i n g  t h i s  s o r t  o f  m a t e r i a l  and d e p o s i t i n g  
i t  i n  s p e c i a l i z e d  c o l l e c t i o n s  where i t  can be made 
a v a i l a b l e  as needed. I n  t h e  absence o f  such coop- 
e r a t i o n  between engineers,  s c i e n t i s t s ,  and o t h e r s  
i n  t h e  f i e l d  and l i b r a r i a n s  i t  i s  v e r y  u n l i k e l y  
t h a t  t h i s  s o r t  o f  m a t e r i a l ,  o f t e n  b a d l y  needed, 
w i l l  be a v a i l a b l e  f o r  use. Standard 1  i b r a r y  
o r g a n i z a t i o n s  deal p o o r l y  w i t h  t h i s  s o r t  o f  pub1 i- 
c a t i o n  and s p e c i a l i z e d  l i b r a r i e s  a re  o f t e n  b e t t e r  
a b l e  t o  o rgan ize  and u t i l i z e  such v a l u a b l e  
resources. 

9. I n f o r m a t i o n  on t h e  S t a t e - o f - t h e - A r t  o f  new 
and c u r r e n t  technology and techn iques  should be 
p r o v i d e d  so t h a t  i n f o r m a t i o n  systems as a  whole 
become more dynamic, respons ive  t o  user needs. 

10. Researchers and users need complete in forma- 
t i o n  t o  prevent  u n i n t e n t i o n a l  redundancy i n  
research  a c t i v i t i e s  and techno1 o g i c a l  devel opment , 
and t o  m in im ize  c o n f l i c t s  and i n c o n s i s t e n c i e s .  



11. There needs t o  be b e t t e r  communication among 
new and e x i s t i n g  system developers,  managers and 
users,  and more e f f e c t i v e  i n t e g r a t i o n  among auto- 
mated and non-automated techno log ies  should be 
encouraged. 

A d d i t i o n a l  Notes 
(Prov ided  bv Ms. Mar. ior ie  Rhoades. R a ~ ~ o r t e u r  f o r  
'panel,  ~ s s k i a t e  ~ r o f e s s o r ,  ~ n ~ i n e e r \ n ~  Science 
L i b r a r i a n ,  Colorado S t a t e  U n i v e r s i t y . )  

Concepts and problems deserv ing  o f  f u r t h e r  a t t e n -  
t i o n  a t  f u t u r e  i n t e r n a t i  anal  conferences: 

1. Research t o  determine user  needs. 

2. B e t t e r  f u n d i n g  and s o l u t i o n s  t o  c o p y r i g h t  re -  
s t r i c t i o n s  t o  expand response c a p a b i l i t y  (such as 
document de l  i v e r y ) .  

3. Cleare r  d e f i n i t i o n  o f  s u b j e c t  parameters. 

4. Recogn i t i on  o f  t h e  r e l a t i v e  r o l e s  o f  a )  I n f o r -  
mat ion  Systems, b)  Research L i b r a r i e s ,  c )  Spec ia l  
L i b r a r i e s  and d )  I n f o r m a t i o n  Centers. Each has 
d e f i n i t e  c a p a b i l i t i e s  and 1  i m i t a t i o n s  as suggested 
i n  t h e  f o l l o w i n g  paragraphs: 

a) I n f o r m a t i o n  Systems - t h e  network o f  a l l  
communicat ion methods w i t h i n  an o r g a n i z a t i o n  
( o r  i n  t h i s  case, a  f i e l d ) .  I n f o r m a t i o n  may be 
d e r i v e d  f rom many sources o t h e r  than  a  data-  
p rocess ing  u n i t ,  i .e., by telephone, by c o n t a c t  
w i t h  o t h e r  people, o r  by l o o k i n g  a t  an opera- 
t i o n .  I n  many cases, w i t h i n  t h e  f i e l d  o f  water  
resources such i n f o r m a t i o n  takes  t h e  form o f  
c i t a t i o n s  t o  b i b l i o g r a p h i c  m a t e r i a l s  which i n  
t u r n  makes i t  p o s s i b l e  t o  o b t a i n  s p e c i f i c  per-  
t i n e n t  books, j o u r n a l  a r t i c l e s  and t e c h n i c a l  
repor ts .  

I n f o r m a t i o n  i n  t r a d i t i o n a l  w r i t t e n  form ( a s .  
opposed t o  da ta  bases c o n t a i n i n g  s p e c i f i c  data, 
u s u a l l y  numer ica l )  i s  u s u a l l y  housed i n  one o f  
t h r e e  c a t e g o r i e s  o f  l i b r a r i e s  descr ibed  i n  t h e  
f o l l o w i n g  paragraphs: 

b )  Research L i b r a r y  - an o r g a n i z a t i o n  which 
acqu i res  and organizes a  c o l l e c t i o n  f o r  use by 
i n f o r m a t i o n  seekers. May be s p e c i a l  i z e d  b u t  
commonly expands t o  cover  l a r g e r  f i e l d s  o f  
human knowl edge. E x c e l l e n t  f o r  s t o r i n g  and 
r e t r i e v i n g  j o u r n a l s  and books. S t reng ths :  
l a r g e  c o l l e c t i o n s ;  l o n g  l i f e s p a n  and c o n t i n u i -  
t y ;  p r o f e s s i o n a l l y  t r a i n e d  personnel ;  estab-  
l i s h e d  1  i n k s  w i t h  t h e  l i b r a r y  community b o t h  
n a t i o n a l  and i n t e r n a t i o n a l  . Weaknesses: Com- 
p l e x i t y  o f  o r g a n i z a t i o n  sometimes de fea ts  user; 
m a t e r i a l s  d i f f i c u l t  t o  f i n d  w i t h o u t  t h e  ser- 
v i c e s  o f  knowl edgeable p r o f e s s i o n a l  o r  c l e r i c a l  
s t a f f  person; t e n d  toward r i g i d i t y ;  response 
u s u a l l y  slow. 

c )  Spec ia l  L i b r a r y  - a  l i b r a r y  ma in ta ined  by 
an i n d i v i d u a l ,  c o r p o r a t i o n ,  a s s o c i a t i o n ,  gov- 

ernment agency o r  o t h e r  group f o r  t h e  c o l l e c -  
t i o n ,  o r g a n i z a t i o n ,  and d i s s e m i n a t i o n  o f  i n -  
fo rmat ion ,  p r i m a r i l y  devoted t o  a  s p e c i a l  sub- 
j e c t  and o f f e r i n g  s e r v i c e  t o  a  s p e c i a l i z e d  
c l  i e n t e l e .  S t reng ths :  Good f l e x i b i l i t y ;  
small  s t a f f  o f  ded ica ted  p r o f e s s i o n a l s  who 
know t h e  s u b j e c t  f i e l d  t h o r o u g h l y ;  s p e c i a l -  
i z e d  c a t a l o g i n g  and o r g a n i z a t i o n ,  Weaknesses : 
L i m i t e d  numbers o f  s t a f f ;  sometimes u n t r a i n e d ,  
narrow s u b j e c t  range; l i f e s p a n  as an organima- 
t i o n  and f u n d i n g  v a r y  from s t a b l e  and u s e f u l  
t o  s h o r t  l i f e s p a n  due t o  c e s s a t i o n  o f  fund ing .  

d)  I n f o r m a t i o n  Cente r  - u s u a l l y  an o f f i c e ,  o r  
a  s e c t i o n  o f  a  research o r g a n i z a t i o n ,  which 
compi les and o f f e r s  i n f o r m a t i o n  about books o r  
on a  s u b j e c t  w i t h  which t h e  parent  o rgan iza -  
t i o n  i s  concerned. S t a f f i n g  va r ies .  
S t reng ths :  Close c o n t a c t  w i t h  s u b j e c t  ex- 
p e r t s ;  commitment t o  s u b j e c t  goal s; f l e x i b i  1  i- 
t y ;  access th rough  exper ts  t o  s p e c i a l i z e d  and 
ephemeral m a t e r i a l  s. Weaknesses: Common1 y 
l a c k  p r o f e s s i o n a l l y  t r a i n e d  personnel ;  are ap t  
t o  have v e r y  s h o r t  l i f e s p a n s ;  sma l l  c o l l e c -  
t i o n s ;  f u n d i n g  v a r i e s ;  may l a c k  knowledge o f  
and c o n t a c t  w i t h  t h e  network o f  wor ldwide con- 
v e n t i o n a l  1  i b r a r i e s  and o t h e r  i n f o r m a t i o n  
sources. 

Rura l  Development - (Chai red by Dr. Evan Vlachos)  

The f u l l  r e p o r t  o f  t h e  Rura l  Development Panel, 
c h a i r e d  by Dr. Evan Vlachos, w i l l  be i n  t h e  
Conference Proceedings. The i ssues  be1 ow a r e  
those  r e p o r t e d  v e r b a l l y  a t  t h e  Conference by  
Repor te r  Ann U. White. 

Rura l  Development i ssues  must n e c e s s a r i l y  be 
viewed i n  t h e i r  l a r g e r  context .  It i s  c l e a r  t h a t  
t h e  most i m p o r t a n t  wa te r  problems a r e  community 
water  supply, s a n i t a t i o n ,  i r r i g a t i o n ,  and f l o o d  
c o n t r o l .  

Three types  o f  i ssues  predominate: what types o f  
i n f o r m a t i o n  a r e  needed; what t ypes  o f  comnunica- 
t i o n  a r e  needed; and how can one inc rease  sensi -  
t i v i t y  and r e c e p t i v i t y  on bo th  s ides  o f  t h e  i n f o r -  
mat ion  exchange process. 

An o v e r r i d i n g  need i n  poor r u r a l  areas i s  f o r  
l o w - r i s k ,  h igh - re1  i a b i l  i t y  technology.  Research 
r e s u l t s  and knowledge t r a n s f e r  a c t i v i t i e s  must 
recogn ize  t h i s  as a  g iven  f a c t o r .  It must be 
recogn i  zed t h a t  t r a n s f e r  takes  p l  ace bes t  w i t h i n  
c o u n t r i e s  and between c o u n t r i e s  a t  s i m i l a r  l e v e l s  
o f  development w i t h  s i m i l  a r  problems. 

The v i s i t i n g  e x p e r t  t r a v e l  i n g  t o  deve lop ing  coun- 
t r i e s  should s t a y  l o n g e r  as t h e  process o f  t r a n s -  
f e r  o f  knowledge becomes more e f f i c i e n t  a f t e r  t h e  
f a m i l  i a r i  z a t i o n  problem i s  overcome. 

The d i f f i c u l t  problem o f  t r a n s f e r r i n g  knowl edge 
f rom t h e  bot tom t o  t h e  t o p  o f  t h e  socioeconomic 



s c a l e  deserves g r e a t e r  a t t e n t i o n .  I n  development 
a c t i v i t i e s ,  s e l f - r e l i a n c e  must be b u i l t  i n t o  t h e  
process, b u t  v i l l a g e r s  a r e  l i m i t e d  as t o  t h e  volume 
o f  s e l f - h e l p  a c t i v i t i e s  t h e y  can undertake. 

Some o t h e r  impor tan t  elements t h a t  deserve f u r t h e r  
a t t e n t i o n  are:  

t h e  h e a l t h  e f f e c t s  o f  d i f f e r e n t  management 
s t r a t e g i e s ,  
t h e  s i t e - s p e c i f i c  n a t u r e  o f  most development 
problems, 
t h e  ques t ion  o f  equity--who pays and who bene- 
f i t s  f rom knowledge t r a n s f e r  a c t i v i t i e s ,  and 
t h e  t i m e  l a g  necessary between t h e  concep t ion  
o f  research  p r o j e c t s  and t h e  d e l i v e r y  o f  
r e s u l t s .  

P o l i c y  A n a l y s i s  and Recommendations 

There i s  c o n t i n u i n g  need t o  improve knowledge 
t r a n s f e r  i n  wa te r  resources t o  take  g r e a t e r  advan- 
tage  o f  e x i s t i n g  techno logy  and f u t u r e  research 
r e s u l t s  as t h e y  a re  achieved. We must improve t h e  
e f f e c t i v e n e s s  o f  t h e  research process i n  terms o f  
o u r  a b i l i t y  t o  d issemina te  knowledge so t h a t  those 
who need i t  can app ly  it. We do no t  have p e r f e c t  
wa te r  resources management and we need t o  improve 
t h e  y i e l d  o f  wa te r  resources f o r  energy and o t h e r  
b e n e f i c i a l  uses. No s p e c i f i c  assessment o f  any TT 
programs has been c a r r i e d  out ,  and t h e  f o l l o w i n g  
d i s c u s s i o n  i s  focused on p o l i c y  and program needs 
r a t h e r  t h a n  on s p e c i f i c  techniques f o r  improv ing  
t e c h n o l  ogy t r a n s f e r .  

The po l  i c i e s  adopted should encourage t h e  e f f i -  
c i e n t  p r o d u c t i o n  o f  t i m e l y  h i g h  q u a l i t y  research  
and t h e  t r a n s f e r  o f  t h e  r e s u l t s  t o  water  resources 
managers and t e c h n i c a l  personnel who need t h e  
technology.  Whi le  i t  i s  n o t  c l e a r  how t o  achieve 
t h i s  goal i n  t h e  c o n t e x t  o f  t h e  fragmented and 
d i f f u s e  n a t u r e  o f  t h e  water  sec to r ,  t o t a l  water  
technology needs should be analyzed so t h a t  ade- 
qua te  n a t i o n a l  and i n t e r n a t i o n a l  models can be 
formulated.  We have some models, b u t  t h e y  have no t  
been implemented and may n o t  be implementable. 

An excel1 en t  model i s  recommended i n  A Plan for a 
Comprehensive Water Resources ResearchlInfomation 
Exchange System (Banks and Wol fe ,  1969). The 
r e p o r t  makes a  d e t a i l e d  a n a l y s i s  o f  t o t a l  water  
resources i n f o r m a t i o n  needs and p resen ts  t h e  
r e s u l t s  i n  t h e  fo rm o f  26 recommendations and a  
h y p o t h e t i c a l  model. The b a s i c  models are shown i n  
F igures  3 and 4. These show t h e  recommended f l o w  
o f  i n f o r m a t i o n  on research  problems i n  wa te r  r e -  
sources ( research  needs) and t h e  recommended f l o w  
o f  d i s s e m i n a t i o n  o f  research  r e s u l t s .  I n  t h i s  
p resen t  r e p o r t ,  we a re  more concerned w i t h  t h e  
means o f  d i s s e m i n a t i o n  o f  research  r e s u l t s ,  so i t  
i s  t o  F i g u r e  4 t h a t  we g i v e  most o f  ou r  a t t e n t i o n .  
This  f i g u r e  shows OWRR (now OWRT) a t  t h e  c e n t e r  o f  
t h e  d i s s e m i n a t i o n  o f  research  r e s u l t s  p i c t u r e .  

The model h i g h l i g h t s  OWRT because t h e y  were t h e  
c l  i e n t  f o r  t h e  study. Other agencies are shown i n  
a  s m a l l e r  box, and t h e  model r e a l  l y  i n c l u d e s  a  
p lace  f o r  every a c t o r  i n  t h e  wa te r  resources  
research  business. As t h i s  model was presented 
some e i g h t  years  ago, it would be v e r y  i n t e r e s t i n g  
t o  examine t h e  e x t e n t  t o  which i t  has been imple- 
mented. The w r i t e r  f e e l s  t h a t  t h e  b a s i c  reason ing  
l e a d i n g  t o  t h e  model was very  sound, and it needs 
more aggress ive  implementat ion.  The model we w i l l  
recomnend b u i l d s  on t h i s  e a r l i e r  recomnendation 
and extends some o f  t h e  concepts f rom t h e  perspec- 
t i v e  o f  e i g h t  years  l a t e r .  Banks' 26 recomnenda- 
t i o n s  a re  inc luded  i n  Appendix A. 

One o f  t h e  bas ic  problems i n  t h e  t r a n s f e r  o f  water  
resources knowledge i s  t h a t  s t a t e  and l o c a l  gov- 
ernments do n o t  have adequate access t o  t h e  re-  
search r e s u l t s  which are needed t o  he lp  them s o l v e  
t h e i r  problems. Whi le  many o f  t h e i r  problems a re  
those o f  t r a i n i n g ,  inadequate f i nances ,  and o t h e r  
c o n s t r a i n t s ,  t h e  system o f  d e l i v e r y  o f  techno logy  
cou ld  be g r e a t l y  improved. On F i g u r e  4 we see 
severa l  p laces where s t a t e  and l o c a l  government 
i n t e r f a c e ,  w i t h  t h e  n a t i o n a l  techno l  ogy system. 
One i s  through t h e  s t a t e  i n s t i t u t e s  i n  technology 
t r a n s f e r .  Another i s  by p a r t i c i p a t i o n  i n  l o c a l  
s e c t i o n s  o f  p r o f e s s i o n a l  o r g a n i z a t i o n s .  A  t h i r d  
i s  i n  conferences and t h e  techno logy  t r a n s f e r  
a c t i v i t y  o f  n a t i o n a l  o f f i c e s  o f  p r o f e s s i o n a l  
o r g a n i z a t i o n s .  A  f o u r t h  would be d i r e c t  access t o  
n a t i o n a l  a c t i v i t i e s  such as WRSIC. Most o f  these  
p o i n t s  o f  access a r e  i n a d e q u a t e l y  at tended t o  a t  
t h e  p resen t  t i m e  and sometimes not  s u f f i c i e n t l y  
funded. One c l e a r  example i s  t h e  s t a t e  i n s t i t u t e  
a c t i v i t i e s  i n  techno logy  t r a n s f e r .  At  t h e  N o r t h  
C a r o l i n a  WRRI, a  modest techno logy  t r a n s f e r  
program i s  underway a t  an average annual cos t  o f  
about $50,000. About t h r e e  t imes  t h i s  f i g u r e  
would be needed t o  do a  s a t i s f a c t o r y  job.  Most 
s t a t e  water  research  i n s t i t u t e s  have l i t t l e ,  i f  
any, techno logy  t r a n s f e r  programs because o f  t h e  
absence o f  f u n d i n g  and o t h e r  c o n s t r a i n t s .  

Another se r ious  problem i n  t h e  t r a n s f e r  o f  knowl- 
edge a t  t h e  l o c a l  l e v e l  and t o  s t a t e  and l o c a l  
governments i s  t h a t  t h e  r o l e  o f  t h e  p r o f e s s i o n a l  
a s s o c i a t i o n s  has never been adequate ly  recognized.  
These a s s o c i a t i o n s  represen t  t h e  c o n s t i t u e n c i e s  
and users f o r  water  resources research  r e s u l t s  
much b e t t e r  than  any f e d e r a l  o r  s t a t e  o f f i c e  
might .  These i n c l  ude, among o thers ,  o r g a n i z a t i o n s  
such as AWWA, WCPF, APWA, and ASCE. These o rgan i -  
z a t i o n s  have c r e d i b i l  i t y  among t h e  users  o f  tech-  
no logy because t h e y  are o r g a n i z a t i o n s  o f  t h e  users 
themselves. I t  seems t o  t h e  w r i t e r  t h a t  U.S. 
Federa l  agencies have g e n e r a l l y  bypassed t h e  pro-  
f e s s i o n a l  a s s o c i a t i o n s  except f o r  some i s01  a t e d  
i n c i d e n t s .  The p r o f e s s i o n a l  a s s o c i a t i o n s  have 
inadequate i n p u t  t o  Federal water  resources 
research programs and have developed s t a f f s  which 
sometimes propose i n n o v a t i v e  p r o j e c t s  much as 
another  o r g a n i z a t i o n  m igh t .  The u t i l i z a t i o n  o f  
p r o f e s s i o n a l  a s s o c i a t i o n s  needs a  g r e a t  deal  more 
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a t t e n t i o n .  Th is  i s  one o f  t h e  key p o i n t s  i n  t h e  
n a t i o n a l  model t o  be presented now. 

F i g u r e  5 shows a  h y p o t h e t i c a l  n a t i o n a l  U.S. wa te r  
knowledge t r a n s f e r  system. The model c o n t a i n s  
l i t t l e  t h a t  i s  new b u t  seeks t o  c l a r i f y  t h e  i d e a l  
f l o w  o f  water  knowledge w i t h  p a r t i c u l a r  emphasis on 
s t a t e  and l o c a l  government. It a l s o  h i g h l i g h t s  
t h r e e  a d d i t i o n a l  e n t i t i e s  i n  a  c l e a r e r  f a s h i o n  than  
before.  These a re  t h e  p r o f e s s i o n a l  a s s o c i a t i o n s ;  
s t a t e  wa te r  resources i n s t i t u t e s ,  academic depar t -  
ments, and o t h e r  f i r m s  t h a t  serve t h e  wate r  knowl- 
edge consumer w i t h  a  geographica l  focus;  and 
n a t i o n a l  technology t r a n s f e r  c e n t e r s  such as WRSIC. 
There are some d i f f e r e n c e s  between t h i s  model and 
t h e  one f rom Banks' study; b u t  by and la rge ,  t h e  
models a r e  showing t h e  same genera l  p a t t e r n s .  
Banks' model was shown i n  g r e a t e r  d e t a i l .  T h i s  
p resen t  model i s  meant t o  demonstrate t r e n d s  which 
shou ld  be improved. 

The model begins w i t h  t h e  knowl edge producer  f unc- 
t i o n  and i s  l a i d  out  l i k e  t h e  f a m i l i a r  economics 
market mechanism f l o w  c h a r t  showing how p r i c e s  a re  
e s t a b l  ished through t h e  supply  and demand markets. 

The knowledge producers i n c l u d e  those Federa l  
agencies who i n v e s t  i n  water  resources research. 
These investments c u r r e n t l y  amount t o  about  $225 
m i l l i o n ;  bu t  as we p o i n t e d  ou t  e a r l i e r ,  t h e y  a r e  
o n l y  a  p a r t  o f  t h e  s u b s t a n t i a l l y  g r e a t e r  knowledge- 
p roduc ing  a c t i v i t i e s  underway i n  t h e  country .  
Therefore, t h e  knowledge producers should no t  be 
regarded as j u s t  Federa l  agencies; t h e y  i n c l u d e  a9 1 
p laces where knowledge i s  produced. We i n c l u d e  
f e d e r a l l y  f i n a n c e d  u n i v e r s i t y  research  i n  t h e  above 
d iscuss ion .  The sources t h a t  a re  l a c k i n g  a re  s t a t e  
and l o c a l  government a c t i v i t i e s  and a c t i v i t i e s  by 
p r i v a t e  i n d u s t r y  ( w i t h i n  o r  o u t s i d e  t h e  u n i v e r s i t y )  
where knowledge i s  produced b u t  n o t  c u r r e n t l y  iden-  
t i f  ied,  captured,  and t r a n s f e r r e d .  Many m i s s i o n  
agencies develop technology f o r  t h e i r  own use. The 
double-1 i n e d  arrow loop  on t o p  shows t h e  i n t e r n a l  
consumption o f  t h e  technology produced by these  
m i s s i o n  agencies. There a re  some cases where 
l i t t l e  t r a n s f e r  i s  expected. 

Knowl edge g e n e r a l l y  f l o w s  f rom t h e  producers t o  t h e  
consumers. I n  t h e  past ,  much water  resources man- 
agement was c a r r i e d  o u t  by t h e  Federa l  Government. 
T h i s  r e s p o n s i b i l  i t y  i s  i n c r e a s i n g l y  pass ing  t o  
s t a t e  and l o c a l  government now, and t h e  t r e n d  w i l l  
no doubt cont inue.  Knowl edge consumers should be 
recognized p r i m a r i l y  as s t a t e  and l o c a l  agencies 
and t h e  p r i v a t e  f i r m s  t h a t  serve them. Some Feder- 
a l  agencies remain, o f  course, c l i e n t s  t o  consume 
t h e  knowledge produced by o t h e r  agencies. The con- 
sumer s e c t o r  i n c l u d e s  p r a c t i c a l l y  everyone--water 
resources managers, engineers,  researchers ,  t e c h n i -  
c ians,  operators ,  e tc .  They look  f o r  knowledge 
t r a n s f e r  a c t i v i t i e s  w i t h  f u n c t i o n a l  and geographi- 
c a l  f o c a l  p o i n t s .  The geographica l  focus o f f e r s  
nearby t e c h n i c a l  a c t i v i t i e s  f o r  p a r t i c i p a t i o n  
whereas t h e  f u n c t i o n a l  focus a l l o w s  access t o  b e s t  
techno logy  i n  p a r t i c u l a r  problem areas. L e t  us 

beg in  w i t h  t h e  f u n c t i o n a l  focus. Here, we i n t r o -  
duce a  ma jo r  p o i n t  o f  t h i s  d iscuss ion .  

It was p o i n t e d  ou t  e a r l i e r  t h a t  w i t h  t h e  excep t ion  
o f  j o u r n a l  a r t i c l e s ,  p r o f e s s i o n a l  a s s o c i a t i o n s  
have had l e s s  r o l e  i n  t h e  t r a n s f e r  o f  knowledge 
t h a n  t h e y  should. P ro fess iona l  a s s o c i a t i o n s  a r e  
t h e  leaders,  and t h e i r  members represen t  c u t t i n g  
edges o f  appl i e d  knowl edge i n  p a r t i c u l a r  w a t e r  
sec to rs .  As an example, t h e  American Water Works 
A s s o c i a t i o n  i s  regarded as a  n a t i o n a l  and w o r l d  
l e a d e r  i n  t h e  techno logy  o f  s u p p l y i n g  water.  The 
AWWA represen ts  a  c o n s t i t u e n c y  o f  n e a r l y  30,000 
wate r  p ro fess iona l  s  who c o l  l e c t i  v e l y  know more 
about t h i s  problem than  any o t h e r  group. It has a  
research  f o u n d a t i o n  and i s  a c t i v e  i n  t r a i n i n g  and 
i n f o r m a t i o n  t r a n s f e r .  It i s  i n t e r e s t e d  i n  devel -  
op ing  l i t e r a t u r e  s e r v i c e s  and m a i n t a i n i n g  a  repos- 
i t o r y  o f  documents r e p r e s e n t i n g  t h e  bes t  a v a i l  a b l e  
i n  t h i s  problem area. A paper by  AWWA E x e c u t i v e  
D i r e c t o r  Johnson (Appendix C) descr ibes  AWWA 
knowl edge t r a n s f e r  a c t i v i t i e s .  The Water 
P o l l u t i o n  Con t ro l  Federa t ion  (WPCF) has a  j o u r n a l  
recognized as t h e  bes t  i n  t h e  wor ld  i n  w a t e r  
p o l l u t i o n  c o n t r o l  technology.  I n  a d d i t i o n ,  i t  has 
o t h e r  a c t i v i t i e s  s i m i l a r  t o  AWWA. Other p ro fes -  
s i o n a l  a s s o c i a t i o n s  are a c t i v e  as w e l l .  The 
American P u b l i c  Works Assoc ia t ion ,  a l though  i t  
operates across t h e  board i n  p u b l i c  works manage- 
ment a c t i v i t i e s ,  i s  p robab ly  t h e  bes t  source o f  
p r a c t i c a l  d ra inage  and f l o o d  c o n t r o l  a c t i v i t i e s .  
ASCE t h r o u g h  i t s  urban water  resources research  
c o u n c i l  has p robab ly  done t h e  most advanced 
research  on t h i s  t o p i c  and needs t o  cooperate 
b e t t e r  w i t h  APWA s ince  APWA represen ts  t h e  p u b l i c  
works c o n s t i t u e n c y  t h a t  implements t h e  dra inage.  

These p r o f e s s i o n a l  a s s o c i a t i o n s  need g r e a t e r  r o l e s  
i n  t h e  t r a n s f e r  o f  knowledge. P o s s i b i l i t i e s  f o r  
expansion i n c l u d e :  (1) t h e  expanded c o l l e c t i o n  
and p rocess ing  o f  new research  l i t e r a t u r e  t o  
d e l i v e r  i t t o  t h e i r  c o n s t i t u e n c i e s  i n  j u s t  t h e  
forms needed; (2) o p e r a t i o n  o f  1  i t e r a t u r e  c a p t u r e  
and d i s s e m i n a t i o n  se rv ices ,  on a  c e n t r a l  i z e d  b a s i s  
i n  c o o p e r a t i o n  w i t h  a  f e d e r a l  cen te r ;  (3)  opera- 
t i o n  o f  t r a i n i n g  courses f o r  c o n s t i t u e n c i e s  i n  
c o o p e r a t i o n  w i t h  wa te r  resources  research  i n s t i -  
t u t e s  and o t h e r  l o c a l  groups; (4 )  s t a t e - o f - t h e - a r t  
research  on t o p i c s  n o t  covered by  o t h e r  agencies. 

L e t  us t u r n  now t o  t h e  e n t i t i e s  known as n a t i o n a l  
techno logy  t r a n s f e r  c e n t e r s  shown on F i g u r e  5. 
There a re  severa l  p o s s i b i l  i t i e s  f o r  such c e n t e r s  
and d i f f e r e n t  needs. WRSIC represen ts  one such 
c e n t e r  f o r  s c i e n t i f i c  and techno1 o g i c a l  in forma- 
t i o n .  One d e f i c i e n c y  i n  WRSIC i s  t h a t  i t  does n o t  
have a  formal  mechanism t o  i n t e r a c t  w i t h  p r o f e s -  
s i o n a l  a s s o c i a t i o n s  t o  cap tu re  and d issemina te  
p r a c t i c a l  how-to knowledge t h a t  i s  avai  1 a b l e  i n  
t h e  u s e r  c o n s t i t u e n c i e s .  I f  i t  had such a  mecha- 
nism, i t  might  f i n d  t h a t  i t  would be used more 
h e a v i l y  by these  people. It i s  proposed t h a t  
WRSIC develop a  mechanism f o r  l o c a t i n g ,  proces- 
s ing ,  c a p t u r i n g ,  and d i  ssemina t i  ng t h e  bes t  tech-  
no logy  produced and implemented by l o c a l  wa te r  
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supply, wastewater, and dra inage managers. T h i s  
w i l l  p robab ly  r e q u i r e  some f i n a n c i n g  t o  s t i m u l a t e  
t h e  p o u r i n g  ou t  o f  t h i s  technology,  and no proposal  
i s  g i ven  here as t o  how t h i s  can be done. What we 
a re  r e a l l y  d e s c r i b i n g  i s  t h e  exper ience and suc- 
cesses t h a t  these managers have which cou ld  be 
shared w i t h  o thers .  

I t i s  w e l l  known t h a t  wa te r  resources managers con- 
f r o n t e d  w i t h  d i f f i c u l t  problems do n o t  as a  general 
r u l e  search t h e  l i t e r a t u r e  f o r  s o l u t i o n s .  A much 
more popu la r  s o l u t i o n  i s  t o  f i n d  ou t  who has so lved 
t h a t  problem and c a l l  them on t h e  telephone. One 
p o s s i b i l i t y  f o r  WRSIC migh t  be t o  d i s t r i b u t e  a  l i s t  
o f  key c o n t a c t  persons who have so lved  p a r t i c u l a r  
problems and r e f e r  i n q u i r e r s  t o  these persons. 
Th is  would, i n  e f f e c t ,  be a  te lephone r e f e r r a l  ser-  
v ice.  The o l d  say ing " i t ' s  no t  what you know bu t  
who you know" operates i n  t h e  water  management sec- 
t o r  as w e l l .  

One o t h e r  example o f  a  n a t i o n a l  c e n t e r  w i l l  be 
given. The U.S. Army Corps o f  Engineers operates 
t h e  Hydro1 o g i c  Eng ineer ing  Center (HEC) i n  Davis, 
Cal i f o r n i a .  T h i s  c e n t e r  engages i n  technology 
development and t r a n s f e r  on a  p r a c t i c a l  bas is .  The 
concept was descr ibed  by Leo R. Beard (1977 )  as a  
center o f  competence (Appendix B). Beard developed 
t h e  concept of t h e  HEC and presents p r i n c i p l e s  upon 
which such c e n t e r s  should be developed. The HEC i s  
a  h i g h l y  success fu l  experiment i n  t h e  development 
and t r a n s f e r  o f  technology,  e s p e c i a l l y  i n  computer- 
based h y d r o l o g i c  modeling. I n  t h e  o p i n i o n  o f  t h e  
w r i t e r ,  some o f  t h e  bes t  models have been developed 
by HEC and t h e  Corps; and t h e  d i s s e m i n a t i o n  and 
a p p l i c a t i o n  o f  these techniques i s ,  w i t h o u t  a  
doubt, ve ry  successfu l .  Shor t  courses and work- 
shops a r e  o f f e r e d  i n  general t o p i c s  which u t i l i z e  
t h e  models b u t  a re  no t  r e s t r i c t e d  t o  them. 

The HEC i s  l i m i t e d  i n  i t s  scope and c a p a c i t y  and i s  
n o t  w e l l  l o c a t e d  t o  serve t h e  p o p u l a t i o n  cen te rs  o f  
t h e  East Coast. The HEC needs t o  be augmented by a  
new c e n t e r  l o c a t e d  on t h e  East Coast i n  t h e  c e n t e r  
o f  t h e  p o p u l a t i o n  d i s t r i b u t i o n .  Th is  HEC-East 
should have an expanded r o l e  t o  i n c l u d e  t h e  devel -  
opment and d i s s e m i n a t i o n  o f  techniques developed by 
agencies o t h e r  than  t h e  Corps as we1 1  as those 
developed by t h e  Corps. Such a  new c e n t e r  would 
i n c l u d e  models and techniques developed by EPA and 
I n t e r i o r  as p r i n c i p a l  a d d i t i o n s  and would seek t o  
meet t h e  t r a i n i n g  and techno logy  t r a n s f e r  needs o f  
s t a t e  and l o c a l  government as w e l l  as Federal gov- 
ernment i n  coopera t ion  w i t h  t h e  HEC. As t h e  budget 
o f  t h e  HEC i s  some $1 m i l l i o n  annua l l y ,  it i s  
env is ioned  t h a t  such a  new c e n t e r  might  r e q u i r e  
approx imate ly  $ 2  mi 11 i o n  annua l l y ,  b r i n g i n g  t o  $3 
m i l l i o n  t h e  t o t a l  expend i tu re  f o r  technology t r a n s -  
f e r  and t r a i ~ i n g  i n  t h i s  sec to r .  It i s  t h e  o p i n i o n  
of t h e  w r i t e r  t h a t  t h e  e f f e c t i v e n e s s  o f  t h i s  $3 
m i l l i o n  investment  would be many t imes  t h a t  o f  t h e  
same sum d i r e c t l y  spent on research. The a c t i v i -  
t i e s  of t h e  new c e n t e r  might  be l i n k e d  t o  W R S I C  and 
might  i n c l u d e  t h e  p r e p a r a t i o n  o f  s t a t e - o f - t h e - a r t  
r e p o r t s  and o t h e r  technology development and 

t r a n s f e r  a c t i v i t i e s .  There may be a  requi rement  
f o r  a d d i t i o n a l  c e n t e r s  on t h e  West Coast as w e l l .  

Obvious ly ,  t h e r e  i s  a  need t o  u t i l i z e  water  mana- 
gers b e t t e r  i n  t h e  research needs i d e n t i f i c a t i o n  
and techno1 ogy t r a n s f e r  processes. The apparent 
f i r s t  s tep  i s  t o  improve t h e  i n p u t s  o f  t h e  e x i s t -  
i n g  p r o f e s s i o n a l  a s s o c i a t i o n s  i n t o  t h e  knowledge 
t r a n s f e r  process. A  second need i s  t o  i n v e n t o r y  
t h e  coverage o f  t h e  p r o f e s s i o n a l  a s s o c i a t i o n  t o  
see i f  p a r t i c i p a t i o n  by a l l  sec to rs  o f  t h e  wa te r  
management community can be improved. I t i s  w e l l  
known t h a t  such p a r t i c i p a t i o n  i s  inadequate and 
incomplete. The w r i t e r  does no t  know t h e  approx i -  
mate f i g u r e s  b u t  es t imates  t h a t  about one i n  t h r e e  
wate r  p r a c t i t i o n e r s  a c t u a l l y  p a r t i c i p a t e s  i n  t h e  
a p p r o p r i a t e  p r o f e s s i o n a l  a s s o c i a t i o n s .  Some prob-  
lem areas a re  not  covered by p r o f e s s i o n a l  associa-  
t i  ons. Others a re  covered by p o l  i t i c a l  o rgan i  za- 
t i o n s  r a t h e r  than  p r o f e s s i o n a l  o rgan iza t ions .  An 
example o f  t h i s  i s  found i n  t h e  ca tegory  of s t a t e  
wa te r  resources managers. I n  t h i s  group we 
i n c l u d e  water  resources development and management 
and wate r  p o l  1  u t i o n  c o n t r o l .  It migh t  be argued 
t h a t  o r g a n i z a t i o n s  such as t h e  I n t e r s t a t e  
Conference on Water Problems o r  t h e  A s s o c i a t i o n  o f  
S t a t e  and I n t e r s t a t e  Water Pol 1  u t  i o n  Con t ro l  
A d m i n i s t r a t o r s  meet t h e  needs. These o rgan i  za- 
t i o n s  a re  a p p a r e n t l y  more f o r  t h e  purpose o f  coor- 
d i n a t i o n  than  f o r  p r o f e s s i o n a l  development a t  t h e  
present  t ime. It might  a l s o  be argued t h a t  these 
s t a t e  o f f i c i a l s  have t h e i r  p r o f e s s i o n a l  develop- 
ment needs met by p a r t i c i p a t i n g  i n  p r o f e s s i o n a l  
assoc ia t ions .  A  c l o s e  examinat ion would p robab ly  
revea l  t h a t  d e f i c i e n c i e s  s t i l l  e x i s t ,  p a r t i c u l a r l y  
i n  terms of l a c k  o f  o r g a n i z a t i o n  t o  develop 
research  needs and t o  process and d issemina te  
wa te r  resources knowledge. The w r i t e r  does n o t  
propose t h a t  t h e  o p e r a t i o n  o f  t h e  e x i s t i n g  o rgan i -  
z a t i o n s  i s  no t  good. C e r t a i n l y ,  many a d m i n i s t r a -  
t o r s  p a r t i c i p a t e  a c t i v e l y .  However, as shown on 
F i g u r e  6, no s i n g l e  p r o f e s s i o n a l  a s s o c i a t i o n  
serves t h i s  sec to r .  It i s  proposed t h a t  t h e  
o r g a n i z a t i o n s  ICWP and ASIWPCA c o u l d  j o i n t l y  
develop a  p r o f e s s i o n a l  a s s o c i a t i o n  a c t i v i t y  t o  
complement t h e i r  c u r r e n t  o r g a n i z a t i o n a l  a c t i v i t y .  

I f  s t a t e  and l o c a l  government are c o n t i n u a l l y  t o  
c a r r y  g r e a t e r  p o r t i o n s  o f  t h e  wa te r  management 
burden, c e r t a i n 1  y  g r e a t e r  a t t e n t i o n  should be 
g iven  t o  o r g a n i z i n g  them t o  have i n p u t s  t o  t h e  
research  process and t o  p a r t i c i p a t e  a c t i v e l y  i n  
knowledge t r a n s f e r .  We must e l  i m i n a t e  t h e  commun- 
i c a t i o n s  problems t h a t  e x i s t  between f e d e r a l  
agencies, w n i v e r s i  t i e s ,  and s t a t e  and l o c a l  wa te r  
managers. New and i n n o v a t i v e  n a t i o n a l  approaches 
are needed t o  t h i s  general problem. One such 
i n n o v a t i v e  approach might  f o l l o w  t h e  model o f  t h e  
American Soc ie ty  f o r  C i v i l  Engineers. We d i s -  
cussed e a r l i e r  t h e  concept of the  technoZogicaZ 
gate keeper as presented by A l l e n  (1977). R e c a l l  
t h a t  t h e  t e c h n o l o g i c a l  gate keeper was t h a t  person 
o r  persons l o c a t e d  i n  o r g a n i z a t i o n s  who has t h e  
g r e a t e s t  i n t e r e s t  i n  new techno logy  and who corn- 
municates w e l l .  The ASCE through i t s  Urban Water 



Resources Research Program d i r e c t e d  by Murray 
McPherson has developed an approach such as t h i s  i n  
coopera t ion  w i t h  s t a t e  and l o c a l  government. 
McPherson has developed a group of coopera to rs ,  
most o f  whom are  i n  agencies o r  u n i v e r s i t i e s  o r  
c o n s u l t i n g  firms,, who serve as these  gate keepers. 
He does no t  use t h a t  te rm ino logy ;  b u t  i n  f a c t ,  t h e  
system works t h e  same. McPherson serves t o  c o l -  

I l e c t ,  process, and d issemina te  new technology t o  
these  ga te  keepers. He has done t h i s  through h i s  
s e r i e s  o f  t e c h n i c a l  memoranda which now number i n  
t h e  t h i r t i e s .  There have been a number o f  addi -  

t i o n a l  r e p o r t s  as w e l l .  A l though  h i s  program has 
suf fered f rom d i f f i c u l t i e s  i n  deve lop ing  adequate 
f i n a n c i n g  i n  r e c e n t  years,  it should be recogn ized  
as an exce l  1 en t  i n n o v a t i o n  w i t h  cons iderab le  prom- 
i s e  as a n a t i o n a l  model. McPherson i s  a gate 
keeper h i m s e l f  w i t h  t h e  a b i l i t y  t o  opera te  n a t i o n -  
a l l y ,  and h i s  d r i v e  i s  t h e  s i n g l e  key f a c t o r  
behind t h e  success o f  t h e  program. The model 
c o u l d  be o p e r a t i o n a l ,  however, i f  g iven  adequate 
f i n a n c i a l  a t t e n t i o n ,  o rgan ized  p roper l y ,  and oper- 
a ted  by t h e  r i g h t  personnel.  
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C o n c e p t  o f  & L a t e r  R e s o u r c e s  R e s e a r c h  I n f o r m a t i o n  E x c h a n ~ e  S y s t e m  -- 
T h e  m o s t  e f f e c t i v e  s y s t e m  f o r  d i s s e m i n a t i n g  r e s e a r c h  

i n f o r m a t i o n  a n d  c o m m u n i c a t i n g  i n f o r m a t i o n  o n  r e s e a r c h  n e e d s  
among u s e r s ,  r e s e a r c h e r s ,  a n d  r e s e a r c h  a d m i n i s t r a t o r s  w o u l d  
b e  o n e  w h i c h  p r o v i d e s  b o t h  N a t i o n a l  a n d  l o c a l  l e v e l s  o f  
c o m m u n i c a t i o n .  I n  t h e  N a t i o n a l  l e v e l  s y s t e m ,  o r g a n i z a t i o n s  
h a v i n g  c o u n t r y - w i d e  f a c i l i t i e s  a n d  i n t e r e s t s  s u c h  a s  p r o f e s s i o n a l  
o r g a n i z a t i o n s ,  N a t i o n a l  t e c h n i c a l  m a g a z i n e s ,  v a r i o u s  i n f o r m a -  
t i o n  c o m m u n i c a t i o n  s e r v i c e s ,  a n d  OWRR w o u l d  w o r k  t o g e t h e r  t o  
d i s s e m i n a t e  i n f o r m a t i o n  o b t a i n e d  i n  o n e  l o c a l i t y  t o  p o t e n t i a l  
u s e r s  i n  o t h e r  r e g i o n s ,  t o  g a t h e r  i n f o r m a t i o n  o n  w a t e r  p r o b l e m s  
o f  n a t i o n a l  c o n c e r n ,  a n d  t o  p r o v i d e  t h o s e  i n f o r m a t i o n  e x c h a n g e  
s e r v i c e s  w h i c h  a r e  o t h e r w i s e  b e y o n d  t h e  c a p a c i t y  o f  l o c a l  
a g e n c i e s .  A t  t h e  l o c a l  l e v e l ,  t h e  S t a t e  I n s t i t u t e s ,  w i t h  
F e d e r a l  f i n a n c i a l  a s s i s t a n c e ,  w o u l d  b e  r e s p o n s i b l e  f o r  
a u g m e n t e d  i n f o r m a t i o n  d i s s e m i n a t i o n  a n d  r e t r i e v a l  p r o g r a m s  
a n d  w o u l d  w o r k  w i t h  l o c a l  s e c t i o n s  o f  t h e i r  p r o f e s s i o n a l  
s o c i e t i e s ,  n e w s  m e d i a ,  a n d  v a r i o u s  o t h e r  c o m m u n i c a t i o n  d e v i c e s  
a v a i l a b l e  t o  t h e m  a s  a  r e s u l t  o f  t h e i r  c o n n e c t i o n  w i t h  a n  
u n i v e r s i t y .  

T h i s  c o n c e p t  o f  a  t w o  l e v e l - - N a t i o n a l  a n d  l o c a l - -  
i n f o r m a t i o n  e x c h a n g e  s y s t e m  w i l l  r e a c h  t h e  g r e a t e s t  n u m b e r  
o f  p o t e n t i a l  u s e r s  a n d  w i l l  p r o v i d e  a n  o p p o r t u n i t y  f o r  m u l t i p l e  
c o n t a c t  w i t h  t h e  s a m e  i n d i v i d u a l  u s e r .  P l a t e s  I a n d  I1 
i l l u s t r a t e  t h e  r e c o m m e n d e d  f l o w  o f  i n f o r m a t i o n  o n  r e s e a r c h  
n e e d s  i n  w a t e r  r e s o u r c e s  a n d  r e c o m m e n d e d  m e a n s  f o r  d i s s e m i n a t i n g  
r e s e a r c h  r e s u l t s  u s i n g  t h e  t w o - l e v e l  c o n c e p t .  

An I n f o r m a t i o n  Exchan_ge_ P r o g r a m  f o r  OWRR-Sponsored R e s e a r ' c h  -.-- -.--. -.-.---- 

B a s e d  o n  t h e  s t u d i e s  a n d  f i n d i n g s  r e p o r t e d  i n  t h i s  
r e p o r t ,  a n d  u t i l i z i n g  t h e  c o n c e p t  p r o p o s e d  f o r  a  t w o - l e v e l  
i n f o r m a t i o n  e x c h a n g e  s y s t e m ,  e s t a b l i s h i n g  a n d  c a r r y i n g  o n  a n  
e f f e c t i v e  w a t e r  r e s o u r c e s  r e s e a r c h  i n f o r m a t i o n  e x c h a n g e  s y s t e m  
f o r  t h e  OWRR p r o g r a m  w o u l d  i n v o l v e  t h e  f o l l o w i n g  a c t i o n s :  

( 1 )  INFORMATION EXCHANGE I S  AN IMPORTANT AND INTEGRAL 
ASPECT OF A  WELL BALANCED RESEARCH PROGRAM, A N D  OWRR SHOULD 
MAKE A DETERMINED EFFORT TO SECURE THE NECESSARY LEGISLATIVE, 
ADMINISTRATIVE AND FINANCIAL SUPPORT TO GREATLY EXPAND I T S  OWN 
LNFORMATION EXCHANGE SYSTEM A N D  SHOULD ENCOURAGE THE STATE 
INSTITUTES TO AUGMENT THEIRS. 

T h e  f o l l o w i n g  q u o t a t i o n  t a k e n  f r o m  " S c i e n c e ,  G o v e r n m e n t  
a n d  I n f o r m a t i o n "  p r e p a r e d  b y  t h e  P r e s i d e n t ' s  S c i e n c e  A d v i s o r y  
C o m m i t t e e  i n  1 9 6 3 ,  s e t s  f o r t h  t h e  p r o p e r  r o l e  o f  i n f o r m a t i o n  
e x c h a n g e  i n  r e l a t i o n  t o  a  r e s e a r c h  p r o g r a m :  
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" T r a n s f e r  o f  i n f o r m a t i o n  i s  a n  i n s e p a r a b l e  p a r t  o f  
r e s e a r c h  a n d  d e v e l o p m e n t .  A l l  t h o s e  c o n c e r n e d  w i t h  
r e s e a r c h  a n d  development-individual s c i e n t i s t s  a n d  
e n g i n e e r s ,  i n d u s t r i a l  a n d  a c a d e m i c  r e s e a r c h  e s t a b -  
l i s h m e n t s ,  t e c h n i c a l  s o c i e t i e s ,  G o v e r n m e n t  a g e n c i e s -  
m u s t  a c c e p t  r e s p o n s i b i l i t y  f o r  t h e  t r a n s f e r  o f  
i n f o r m a t i o n  i n  t h e  s a m e  d e g r e e  a n d  s p i r i t  t h a t  t h e y  
a c c e p t  r e s p o n s i b i l i t y  f o r  r e s e a r c h  a n d  d e v e l o p m e n t  
i t s e l f .  T h e  t e c h n i c a l  c o m m u n i t y  g e n e r a l l y  m u s t  
d e v o t e  a  l a r g e r  s h a r e  t h a n  h e r e t o f o r e  o f  i t s  t i m e  
a n d  r e s o u r c e s  t o  t h e  d i s c r i m i n a t i n g  m a n a g e m e n t  o f  
t h e  e v e r - i n c r e a s i n g  t e c h n i c a l  r e c o r d .  D o i n g  l e s s  
w i l l  l e a d  t o  f r a g m e n t e d  a n d  i n e f f e c t i v e  s c i e n c e  a n d  
t e c h n o l o g y .  ' I  

A l l  e v i d e n c e  i n d i c a t e s  t h a t  t h e  e x i s t i n g  i n f o r m a t i o n  e x -  
c n a n g e  s y s t e m  f o r  w a t e r  r e s o u r c e s  r e s e a r c h  n e e d s  t o  b e  e x p a n d e d  
i n  o r d e r  t o  a v o i d  " f r a g m e n t e d  a c d  i n e f f e c t i v e  s c i e n c e  a n d  
t e c h n o l o g y . "  OWRR may n o t  h a v e  a l l  o f  t h e  l e g i s l a t i v e ,  a d m i n -  
i s t r a t i v e  a n d  f i n a n c i a l  s u p p o r t  n e c e s s a r y  t o  e x p a n d  i t s  
i n f o r m a t i o n  e x c h a n g e  a c t i v i t i e s  a l o n g  t h e  l i n e s  r e c o m m e n d e d  
i n  t h i s  r e p o r t ,  a n d  s h o u l d  s e e k  a n y  n e c e s s a r y  a u t h o r i z a t i o n s  
a n d  a p p r o p r i a t i o n s .  O W R R  s h o u l d  a s s i s t  t h e  D i r e c t o r s  Of t h e  
s e v ~ r a l  S t a t e  I n s t i t u t e s  i n  p r o v i d i n g  b e t t e r  d i s s e m i n a t i o n  o f  
r e s e a r c h  f i n d i n g s  a n d  i n  a c h i e v i n g  b r o a d e r  u n d e r s t a n d i n g  o f  
p r o b l e m s  r e q u i r i n g  s t u d y ,  a n d  s h o u l d  e n c o u r a g e  t h e m  t o  u n d e r -  
t a k e  e x p a n d e d  p r o g r a m s .  

( 2 )  OWRR AND THE STATE INSTITUTES SHOULD ADOPT AND 
IMPLEMENT THE TWO-LEVEL CONCEPT OF A  WATER RESOURCES INFOR- 
MATION EXCHANGE SYSTEM PROPOSED I N  T H I S  REPORT. OWRR 
SHOULD ASSUME RESPONSIBILITY FOR THE NATIONAL AND REGIONAL 
DISSEMINATION OF RESEARCH RESULTS OBTAINED BY STATE INSTITUTES 
AND T I T L E  I1 CONTRACTORS, AND FOR SECURING INFORMATION O N  
NATIONAL PROBLEMS REQUIRING WATER RESOURCES RESEARCH. THE 
STATE INSTITUTES SHOULD BE RESPONSIBLE FOR EXCHANGE OF WATER 
RESOURCES RESEARCH INFORMATION AT THE LOCAL LEVEL. 

P l a t e s  I a n d  I1 o f  t h i s  r e p o r t ,  w h i c h  i l l u s t r a t e d  t h e  
r e c o m m e n d e d  s y s t e m s  f o r  f l o w  o f  i n f o r m a t i o n  o n  r e s e a r c h  p r o b l e m s  
a n d  f o r  d i s s e m i n a t i o n  o f  r e s e a r c h  r e s u l t s ,  s h o w e d  t h e  r e c o m -  
m e n d e d  r o l e s  o f  OWRR i n  t h e  N a t i o n a l  i n f o r m a t i o n  e x c h a n g e  
s y s t e m  a n d  o f  t h e  S t a t e  I n s t i t u t e s  i n  t h e  l o c a l  l e v e l  s y s t e m .  
No f o r m a l  p r o c e d u r e  e x i s t s  a t  t h e  p r e s e n t  t i m e  f o r  N a t i o n a l  
d i s s e m i n a t i o n  o f  w a t e r  r e s o u r c e s  r e s e a r c h  r e s u l t s  o b t a i n e d  
b y  t h e  5 1  S t a t e  I n s t i t u t e s  a n d  b y  T i t l e  I1 c o n t r a c t o r s .  
T h u s ,  a l a r g e  b o d y  o f  u s e f u l  i n f o r m a t i o n  i s  n o t  b e i n g  m a d e  
f u l l y  a v a i l a b l e  t o  p o t e n t i a l  u s e r s .  
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S i n c e  OWRR h a s  n a t i o n - w i d e  r e s p o n s i b i l i t i e s  a n d  
i n t e r e s t s  i n  w a t e r  r e s o u r c e s  r e s e a r c h ,  i t  i s  t h e  l o g i c a l  
a g e n c y  t o  c a r r y  o u t  N a t i o n a l  a n d  r e g i o n a l  a s p e c t s  o f  a  
c o m p r e h e n s i v e  r e s e a r c h  i n f o r m a t i o n  e x c h a n g e  s y s t e m .  T h e  
S t a t e  I n s t i t u t e s  a r e  t h e  l o g i c a l  a g e n c i e s  t o  c a r r y  o u t  a  
w a t e r  r e s o u r c e s  r e s e a r c h  i n f o r m a t i o n  e x c h a n g e  p r o g r a m  a t  
t h e  l o c a l  l e v e l .  

T h e  r e c o m m e n d e d  s y s t e m  f o r  f l o w  o f  i n f o r m a t i o n  o n  
r e s e a r c h  p r o b l e m s  i s  i n t e n d e d  t o  a p p l y  t o  a l l  t y p e s  o f  
p r o b l e m s ,  n o t  m e r e l y  t h o s e  o f  p a r t i c u l a r  c o n c e r n  t o  OWRR.  
W i t h  t h i s  i n f o r m a t i o n ,  t h e  S t a t e  I n s t i t u t e s  w i l l  b e  i n  a  
b e t t e r  p o s i t i o n  t o  f o r m u l a t e  t h e i r  own r e s e a r c h  p r o g r a m s ,  
a n d  OWRR w i l l  h a v e  a  b e t t e r  b a s i s  f o r  e s t a b l i s h i n g  i t s  
r e s e a r c h  p r i o r i t i e s  a n d  w i l l  a l s o  b e  a b l e  t o  p r o v i d e  a d v i c e  
a n d  c o u n s e l  t o  o t h e r  F e d e r a l  w a t e r  r e s e a r c h  a g e n c i e s .  

T h e  r e c o m m e n d e d  s y s t e m s  f o r  d i s s e m i n a t i n g  r e s e a r c h  
r e s u l t s  s h o u l d  b e  a p p l i e d  t o  a l l  r e s u l t s  o b t a i n e d  f r o m  
r e s e a r c h  c o n d u c t e d  t h r o u g h  t h e  v a r i o u s  S t a t e  I n s t i t u t e s  
a n d  b y  T i t l e  I1 c o n t r a c t o r s .  A l t h o u g h  s o m e  o f  t h e  w a t e r  r e s o u r c e s  
r e s e a r c h  c o n d u c t e d  b y  S t a t e  I n s t i t u e s  may n o t  b e  f u n d e d  t h r o u g h  
O W R R ,  t h e  l a c k  o f  f o r m a l  n a t i o n - w i d e  d i s s e m i n a t i o n  p r o -  
c e d u r e s  s u g g e s t s  t h a t  OWRR s h o u l d  u n d e r t a k e  t h e  o b l i g a t i o n  
f o r  s u c h  d i s s e m i n a t i o n .  I n  t h o s e  c a s e s  w h e r e  t h e  r e s e a r c h  
h a s  b e e n  s p o n s o r e d  by s o m e  o t h e r  F e d e r a l  a g e n c y ,  OWRR s h o u l d  
a s c e r t a i n  w h e t h e r  t h a t  a g e n c y  i n t e n d s  t o  make  a  c o u n t r y -  
w i d e  d i s s e m i n a t i o n ,  a n d ,  i f  n o t ,  a n d  t h e  r e s u l t s  m e r i t  w i d e  
d i s t r i b u t i o n ,  t h e n  OWRR s h o u l d  i n c l u d e  t h e  r e p o r t  i n  i t s  
own N a t i o n a l  a n d  r e g i o n a l  i n f o r m a t i o n  d i s s e m i n a t i o n  p r o g r a m .  

( 3 )  THE INFORMATION EXCHANGE SYSTEMS OF OWRR A N D  THE 
STATE INSTITUTES SHOULD INCLUDE USE OF AS MANY MEANS OF 
COMMUNICATION AS POSSIBLE B E T W E E N  POTENTIAL USERS A N D  
RESEARCHERS SUCH AS PUBLICATIONS, PROFESSIONAL ORGANIZATIONS, 
NEWS MEDIA, CONFERENCES, SEMINARS, A N D  AVAILABLE INFORMATION 
DISSEMINATION SERVICES. 

An e f f e c t i v e  i n f o r m a t i o n  e x c h a n g e  s y s t e m  m u s t  p r o v i d e  
a  v a r i e t y  o f  m e a n s  f o r  c o m m u n i c a t i n g  i n f o r m a t i o n  o n  r e s e a r c h  
n e e d s  a n d  d i s s e m i n a t i n g  f i n d i n g s  r e s u l t i n g  f r o m  r e s e a r c h  
p r o j e c t s .  T h e  r e s u l t s  o f  t h e  U s e r  A w a r e n e s s  S u r v e y  s h o w  
t h a t  many m e t h o d s  a r e  u s e d  b y  p o t e n t i a l  u s e r s  f o r  o b t a i n i n g  
r e s e a r c h  r e s u l t s ;  n o  u s e r  l i m i t s  h i s  a c q u i s i t i o n  o f  r e s e a r c h  
i n f o r m a t i o n  t o  a  s i n g l e  m e t h o d .  S i m i l a r l y ,  a  w i d e  v a r i e t y  
o f  c h a n n e l s  s h o u l d  b e  a v a i l a b l e  t o  t h o s e  i n  t h e  w a t e r  i n d u s t r y  
f o r  t r a n s m i t t i n g  i n f o r m a t i o n ' o n  p r o b l e m s  t o  t h e  r e s e a r c h e r s .  
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( 4 )  OWRR #AND THE S T A T E  I N S T I T U T E S  S H O U L D  R E C O G N I Z E  
THE DIFFERENCE I N  SIGNIFICANCE OF REPORTS A N D  I N  THE QUALITY 
OF RESEARCH,AND SHOULD ADOPT DISSEMINATION PROCEDURES TAKING 
THESE FACTORS INTO ACCOUNT. 

T h e r e  i s  b a s i c  r e s e a r c h  a n d  a p p l i e d  r e s e a r c h ,  a n d  n o t  
a l l  c l a s s e s  o f  p o t e n t i a l  u s e r s  a r e  n e c e s s a r i l y  i n t e r e s t e d  
i n  b o t h  t y p e s .  S i m i l a r l y ,  n o t  a l l  b a s i c  r e s e a r c h  o r  a p p l i e d  
r e s e a r c h  i s  o f  t h e  s a m e  c a l i b e r  a n d  q u a l i t y .  R e p o r t s  
s h o u l d  b e  j u d i c i o u s l y  e x a m i n e d  b y  OWRR t o  d e t e r m i n e  t h o s e  
t h a t  m e r i t  e x t e n s i v e  N a t i o n a l  o r  r e g i o n a l  d i s s e m i n a t i o n ,  
t h o s e  t h a t  s h o u l d  b e  g i v e n  o n l y  l i m i t e d  d i s t r i b u t i o n ,  a n d  
t h o s e  w h i c h  s i m p l y  s h o u l d  b e  c a t a l o g e d  f o r  f u t u r e  r e f e r e n c e .  
T h e  S t a t e  I n s t i t u t e s  s h o u l d  s i m i l a r l y  p r o v i d e  f o r  d i s s e m i n a t i o n  
p r o g r a m s  g e a r e d  t o  t h e  t y p e  a n d  q u a l i t y  o f  r e s e a r c h .  

( 5 )  OWRR SHOULD ORGANIZE ITSELF TO C A R R Y  OUT A N  
AUGMENTED RESEARCH INFORMATION EXCHANGE SYSTEM. 

A t  t h e  p r e s e n t  t i m e ,  t h e r e  i s  n o  s i n g l e  f o c a l  p o i n t  
w i t h i n  OWRR f o r  i n f o r m a t i o n  e x c h a n g e  a c t i v i t i e s .  T h e  p r o p e r  
m a n a g e m e n t  o f  i n f o r m a t i o n  g a t h e r i n g  a n d  d i s s e m i n a t i n g  p r o g r a m s ,  
p a r t i c u l a r l y  o f  t h e  s i z e  a n d  m a g n i t u d e  r e c o m m e n d e d  h e r e i n ,  
r e q u i r e s  t h a t  t h e  r e s p o n s i b i l i t y  f o r  s u c h  p r o g r a m s  b e  
s p e c i f i c a l l y  a s s i g n e d  w i t h i n  t h e  o r g a n i z a t i o n .  OWRR c o u l d  
e s t a b l i s h  a n d  s t a f f  a  new d i v i s i o n  o r  p o s t  a t  a  h i g h  l e v e l  
i n  i t s  o r g a n i z a t i o n a l  f r a m e w o r k  t o  c o o r d i n a t e  i n f o r m a t i o n  
g a t h e r i n g  a n d  d i s s e m i n a t i o n  a c t i v i t i e s ,  t o  p u b l i s h  a  n e w s l e t t e r ,  
t o  p r e p a r e  p r e s s  r e l e a s e s  a n d  t e c h n i c a l  a r t i c l e s ,  t o  w o r k  w i t h  
p r o f e s s i o n a l  o r g a n i z a t i o n s ,  a n d  t o  d o  a l l  o t h e r  t h i n g s  t o  
c a r r y  o u t  i t s  r e c o m m e n d e d  a u g m e n t e d  r o l e  i n  t h e  r e s e a r c h  
i n f o r m a t i o n  e x c h a n g e  s y s t e m ,  o r  i t  c o u l d  a s s i g n  s u c h  a c t i -  
v i t i e s  t o  o n e  o f  i t s  e x i s t i n g  d i v i s i o n s .  

T h e  W a t e r  R e s o u r c e s  S c i e n t i f i c  I n f o r m a t i o n  C e n t e r  
(WRSIC) i s  t h e  l o g i c a l  d i v i s i o n  o f  OWRR t o  b e  d e l e g a t e d  t h e  
p r i m e  r e s p o n s i b i l i t y  f o r  c a r r y i n g  o u t  t h e  a u g m e n t e d  i n f o r m a t i o n  
e x c h a n g e  p r o g r a m .  WRSIC i s  a l r e a d y  c a r r y i n g  o u t  m o s t  o f  t h e  
i n f o r m a t i o n  d i s s e m i n a t i o n  f u n c t i o n s  o f  O W R R  a n d  h a s  e s t a b -  
l i s h e d  r e l a t i o n s  w i t h  v a r i o u s  o u t s i d e  g r o u p s  s u c h  a s  t h e  
S c i e n c e  I n f o r m a t i o n  E x c h a n g e  a n d  t h e  Commerce C l e a r i n g h o u s e .  
T h e  s t a f f  o f  WRSIC w o u l d  h a v e  t o  b e  e x p a n d e d  t o  c a r r y  o u t  
t h e  p r o g r a m  r e c o m m e n d e d  h e r e i n .  
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( 6 )  OWRR SHOULD ORGANIZE I T S  O W N  CONTINUING ADVISORY 
COMMITTEE, CONSISTING OF REPRESENTATIVES OF STATE A N D  LOCAL 
WATER AGENCIES, PROFESSIONAL A N D  TECHNICAL ORGANIZATIONS, 
A N D  OTHER NON-FEDERAL GROUPS SUCH AS CONSERVATION ORGANIZA- 
TIONS H A V I N G  A N  INTEREST I N  WATER RESOURCES RESEARCH AND THE 
APPLICATION OF FINDINGS DERIVED THEREFROM. 

T h e  c o n s e n s u s  among k n o w l e d g e a b l e  p e r s o n s  i n  t h e  w a t e r  
r e s e a r c h  f i e l d  i s  t h a t  a  b r o a d l y - b a s e d  a d v i s o r y  c o m m i t t e e  
i s  v a l u a b l e  f o r  o b t a i n i n g  i n f o r m a t i o n  o n  r e s e a r c h  n e e d s  a n d  
f o r  d i s s e m i n a t i n g  i n f o r m a t i o n  o n  r e s e a r c h  f i n d i n g s .  T h e  
s p e c i a l  p a n e l  w h i c h  OWRR c o n v e n e s  o n c e  e a c h  y e a r  t o  r e v i e w  
i t s  a c t i v i t i e s  a n d  p r o g r a m  f o r  t h e  p r e v i o u s  y e a r  d o e s  n o t  
h a v e  c o n t i n u i t y  o f  m e m b e r s h i p  a n d  d o e s  n o t  m e e t  f r e q u e n t l y  
e n o u g h  t o  p r o v i d e  t h e  f u l l  e f f e c t i v e n e s s  w h i c h  c a n  b e  o b t a i n e d  
f r o m  a  l a r g e  a d v i s o r y  c o m m i t t e e  c o m p o s e d  o f  a  v a r i e t y  o f  
i n d i v i d u a l s  w i t h  v a r i e d  b a c k g r o u n d s  a p p o i n t e d  t o  s e r v e  f o r  
a  l o n g e r  p e r i o d  o f  t i m e .  OWRR s h o u l d  m a k e  s o m e  p r o v i s i o n  f o r  
p a y i n g  f o r  t h e  t i m e  a n d  e x p e n s e s  o f  m e m b e r s  a p p o i n t e d  t o  s e r v e  
o n  a n  a d v i s o r y  c o m m i t t e e  i n  t h e  e v e n t  t h e  o r g a n i z a t i o n s  
t h e y  r e p r e s e n t  a r e  u n a b l e  o r  u n w i l l i n g  t o  d o  s o .  T h e  
a d v i s o r y  c o m m i t t e e  e n v i s i o n e d  h e r e i n  s h o u l d  b e  a s k e d  t o  
p r o v i d e  m e a n i n g f u l  g u i d a n c e  t o  OWRR i n  f o r m u l a t i n g  t h e  
r e s e a r c h  p r o g r a m ,  r e v i e w i n g  r e s e a r c h  p r o p o s a l s ,  d e v e l o p i n g  
a u g m e n t e d  i n f o r m a t i o n  e x c h a n g e  a c t i v i t i e s ,  f o s t e r i n g  s u i t a b l e  
r e l a t i o n s h i p s  w i t h  o t h e r  w a t e r - r e l a t e d  p r o g r a m s  a n d  o r g a n i z a t i o n s ,  
a n d  i n  o t h e r  m a t t e r s  r e l a t i n g  t o  t h e  m i s s i o n  o f  OWRR. T h e  
p r i n c i p a l  a d v a n t a g e  o f  s u c h  a  c o m m i t t e e  t o  OWRR w o u l d  b e  i t s  
u s e  t o  d i s s e m i n a t e  i n f o r m a t i o n  a b o u t  t h e  OWRR p r o g r a m  a n d  
p e r t i n e n t  r e s e a r c h  f i n d i n g s  d e r i v e d  t h e r e f r o m .  I t  i s  e x p e c t e d  
t h a t  e a c h  o f  t h e  a d v i s o r y  c o m m i t t e e  m e m b e r s  w o u l d  r e p o r t  t o  
h i s  p a r e n t  b o d y  f r o m  t i m e  t o  t i m e ,  t h u s  p r o v i d i n g  s e v e r a l  
a d d i t i o n a l  p a t h s  f o r  i n c r e a s i n g  u s e r  a w a r e n e s s  o f  t h e  p r o g r a m .  

( 7 )  OWRR SHOULD DEVELOP FORMAL PROCEDURES FOR OBTAIN- 
I N G  INFORMATION O N  RESEARCH NEEDS AT NATIONAL A N D  LOCAL LEVELS. 

A t  p r e s e n t ,  OWRR o b t a i n s  i n f o r m a t i o n  o n  r e s e a r c h  n e e d s  
m o s t l y  b y  i n c i d e n t a l  m e a n s  s u c h  a s  t h r o u g h  m e m b e r s h i p  o f  
i t s  s t a f f  m e m b e r s  o n  v a r i o u s  c o m m i t t e e s  o r  b y  p e r s o n a l  c o n -  
t a c t s  w i t h  r e p r e s e n t a t i v e s  o f  v a r i o u s  o ~ g a n i z a t i o n s  i n  t h e  
w a t e r  i n d u s t r y .  A  m o r e  f o r m a l  p r o c e d u r e  f o l l o w i n g  t h e  s c h e m e  
s h o w n  o n  P l a t e  I s h o u l d  b e  e s t a b l i s h e d .  A t  t h e  N a t i o n a l  l e v e l ,  
t h e  f o r m a l  p r o c e d u r e  s h o u l d  p r o v i d e  f o r  p a r t i c i p a t i o n  b y  v a r i o u s  
p r o f e s s i o n a l  s o c i e t i e s  s u c h  a s  ASCE w h i c h  h a v e  c o m m i t t e e s  
d e v o t e d  t o  t h e  d e v e l o p m e n t  o f  i n f o r m a t i o n  o n  r e s e a r c h  p r o b l e m s ,  
s h o u l d  m a k e  u s e  o f  a n  OWRR a d v i s o r y  c o m m i t t e e ,  a n d  s h o u l d  
a l l o w  c o m m u n i c a t i o n  w i t h  F e d e r a l ,  S t a t e ,  a n d  l o c a l  w a t e r  
a g e n c i e s  a n d  w i t h  t h e  S t a t e  I n s t i t u t e s  w i t h  t h e i r  own m o r e  
f o r m a l i z e d  i n f o r m a t i o n - g a t h e r i n g  p r o c e d u r e s .  OWRR s h o u l d  a l s o  
c o n t i n u e  t o  h a v e  s p e c i a l  s t u d i e s  m a d e  o f  r e s e a r c h  n e e d s  i n  
s p e c i f i c  f i e l d s .  OWRR s h o u l d  s u m m a r i z e  t h e  i n f o r m a t i o n  i t  
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o b t a l n s  o n  r e s e a r c h  n e e d s  a n d  m a k e  i t  w i d e l y  a v a i l a b l e .  

( 8 )  OWRR SHOULD SPONSOR THE PREPARATION A N D  PUBLICATION 
O F  "STATE-OF-TH'E-ART" R E P O R T S  S U M M A R I Z I N G  R E S E A R C H  F I N D I N G S  
I N  A S P E C I F I C  FIELD A N D  THEIR APPLICATION. 

I t  i s  n o t  e a s y  f o r  t h e  g e n e r a l  u s e r  o f  r e s e a r c h  r e s u l t s  
t o  m e l d  t h e  r e s e a r c h  f i n d i n g s  p e r t a i n i n g  t o  a  g i v e n  s u b j e c t  
f r o m  t h e  m u l t i t u d i n o u s  s o u r c e  d . o c u m e n t s ,  n o r  d o e s  h e  u s u a l l y  
h a v e  t h e  t i m e .  OWRR c o u l d  p r o v i d e  a  u s e f u l  s e r v i c e  b y  
h a v i n g  r e p o r t s  p r e p a r e d  p e r i o d i c a l l y  w h i c h  s u m m a r i z e  t h e  
many s e p a r a t e  f i n d i n g s  i n  a g i v e n  f i e l d .  OWRR h a s  f i n a n c e d  
s u c h  s t u d i e s  i n  t h e  p a s t  p r i m a r i l y  f o r  t h e  p u r p o s e  o f  
i d e n t i f y i n g  a d d i t i o n a l  s u b j e c t s  n e e d i n g  r e s e a r c h .  T h e  S t a t e -  
o f - t h e - a r t  r e p o r t s  r e c o m m e n d e d  h e r e i n  a r e  a i m e d  a t  b r i n g i n g  
t o g e t h e r  i n  o n e  p l a c e ,  a n d  m a k i n g  u n d e r s t a n d a b l e  t o  t h e  
p o t e n t i a l  u s e r ,  t h e  i n t e r r e l a t i o n s h i p  a m o n g  many i n d e p e n d e n t  
s t u d i e s  a n d  t h e i r  a p p l i c a b i l i t y  a n d  v a l u e  i n  t h e  s o l u t i o n  o f  
c u r r e n t  p r o b l e m s .  S u c h  r e p o r t s  s h o u l d  b e  d i s t r i b u t e d  t o  
r e s e a r c h e r s  a s  w e l l  a s  t o  p o t e n t i a l  u s e r s .  

I t  i s  p r o b a b l e  t h a t  a t  l e a s t  s o m e  o f  t h e  p r o f e s s i o n a l  
o r g a n i z a t i o n s  w i t h  i n t e r e s t  i n  w a t e r  p r o b l e m s  w o u l d  p u b l i s h  
a n d  d i s s e m i n a t e  s u c h  r e p o r t s  t o  t h e i r  m e m b e r s h i p ,  p a r t i c u l a r l y  
i f  s o m e  f i n a n c i a l  s u p p o r t  w e r e  p r o v i d e d  f o r  p r i n t i n g .  

S u c h  S t a t e - o f - t h e - a r t  r e p o r t s  m i g h t  b e  i n  t h e  f o r m  
o f  d e m o n s t r a t i o n  p r o j e c t s ,  w h e r e i n  m e t h o d o l o g y  a n d  t e c h n i q u e s  
d e v e l o p e d  i n  r e c e n t  r e s e a r c h  s t u d i e s  a r e  a p p l i e d  t o  " r e a l  . l i f e t '  
p r o b l e m s ,  a n d  t h e  new p r o c e d u r e s  e v a l u a t e d  b y  c o m p a r i s o n  w i t h  
m o r e  c o n v e n t i o n a l  m e t h o d s .  

( 9 )  OWRR SHOULD DEVELOP A PROGRAM FOR INFORMING N O N -  
TECHNICAL ADMINISTRATIVE PERSONS SUCH AS STATE OFFICIALS,  MAYORS, 
COUNTY SUPERYISORS, FISCAL AGENTS, ETC. ,  OF THE VALUE OF USING 
WATER RESOURCES RESEARCH FINDINGS I N  THE SOLUTION OF LOCAL 
WATER PROBLEMS 

S u c h  a  p r o g r a m  w o u l d  h e l p  i n  o v e r c o m i n g  o n e  o f  t h e  
c o n s t r a i n t s  o n  u s e  of  r e s e a r c h  f i n d i n g s :  t h e  l a c k  o f  u n d e r -  
s t a n d i n g  a n d  i n i t i a t i v e  o f  l o c a l  o f f i c i a l s  t o  a c c e p t  o r  a l l o w  
t h e  u s e  o f  new m e t h o d s ,  o r  t o  p r o v i d e  a  c l i m a t e  c o n d u c i v e  
t o  c h a n g e .  A  s e r i e s  o f  e a s i l y  u n d e r s t o o d  b r o c h u r e s ,  a r t i c l e s ,  
o r  n e w s  r e l e a s e s  d e s c r i b i n g  t h e  r e s e a r c h  p r o g r a m  a n d  p o i n t i n g  
o u t  s o m e  o f  t h e  m o r e  d r a m a t i c  f i n d i n g s  w o u l d  h e l p  i n  c r e a t i n g  
a n  a p p r e c i a t i o n  o f  r e s e a r c h  w i t h i n  l o c a l  p o l i t i c a l  a n d  
a d m i n i s t r a t i v e  s t r u c t u r e s .  T h i s  i n f o r m a t i o n  s h o u l d  b e  made  
a v a i l a b l e  t o  t h e  o r g a n i z a t i o n s  a n d  p u b l i c a t i o n  w h i c h  n o r m a l l y  
r e a c h  t h e s e  g r o u p s .  
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T h e r e  a r e  many N a t i o n a l  a n d  l o c a l  o r g a n i z a t i o n s  w h i c h  
h a v e  c o n t a c t  w i t h  n o n - t e c h n i c a l  s t a t e  a n d  l o c a l  o f f i c i a l s  
s u c h  a s  t h e  L e a g u e  o f  Women V o t e r s ,  N a t i o n a l  A s s o c i a t i o n  
o f  S t a t e  B u d g e t  O f f i c e r s ,  N a t i o n a l  A s s o c i a t i o n  o f  S t a t e  
P u r c h a s i n g  O f f i c i a l s ,  C o u n t y  S u p e r v i s o r s  A s s o c i a t i o n ,  a n d  
L e a g u e  o f  C a l i f o r n i a  C i t i e s ,  t o  name a  f e w .  By w o r k i n g  
w i t h  s u c h  g r o u p s ,  OWRR a n d  t h e  S t a t e  I n s t i t u t e s  c o u l d  e n h a n c e  
t h e  a p p r e c i a t i o n  o f  w a t e r  r e s o u r c e s  r e s e a r c h  among  p e r s o n s  
i n  r e s p o n s i b l e  a d m i n i s t r a t i v e  c a p a c i t i e s .  B o a r d  m e m b e r s  f r o m  
t h e  many l o c a l  w a t e r  d i s t r i c t s  a n d  a g e n c i e s  c a n  b e  r e a c h e d  t h r o u g h  
s u c h  o r g a n i z a t i o n s  a s  t h e  I r r i g a t i o n  D i s t r i c t s  A s s o c i a t i o n  o f  
C a l i f o r n i a ,  t h e  N a t i o n a l  R e c l a m a t i o n  A s s o c i a t i o n ,  t h e  G r o u n d  
W a t e r  I n s t i t u t e ,  a n d  t h e  N a t i o n a l  A s s o c i a t i o n  o f  S o i l  
C o n s e r v a t i o n  D i s t r i c t s .  

I n f o r m a t i o n  p r e p a r e d  f o r  p r e s e n t a t i o n  t o  s u c h  o r g a n -  
i z a t i o n s  s h o u l d  s t r e s s  p a r t i c u l a r l y  t h e  c o s t  s a v i n g s  w h i c h  
m i g h t  b e  e x p e c t e d ,  o r  t h e  i m p r o v e d  s e r v i c e  w h i c h  c o u l d  b e  
p r o v i d e d ,  i f  a  s p e c i f i c  r e s e a r c h  f i n d i n g  w e r e  u t i l i z e d .  I f  
p o s s i b l e ,  t h e  p r e s e n t a t i o n  s h o u l d  u s e  e x a m p l e s  o f  a c t u a l  c o s t  
s a v i n g s  o r  i m p r o v e d  s e r v i c e s  r e a l i z e d  b y  s p e c i f i c  u s e r s  o f  
r e s e a r c h  r e s u l t s .  

( 1 0 )  OWRR SHOULD NOT REQUIRE TITLE I1 CONTRACTORS 
TO DISSEMINATE RESULTS OF THEIR OWN FINDINGS, EXCEPT FOR 
DISTRIBUTION OF FINAL REPORTS TO CERTAIN DESIGNATED AGENCIES, 
AND SHOULD ASSUME ALL DISSEMINATION OBLIGATIONS. 

A  s p e c i a l  p r o b l e m  o f  r e s e a r c h  d i s s e m i n a t i o n  o c c u r s  
i n  t h e  T i t l e  I1 p r o g r a m .  W h i l e  many o f  t h e  c o n t r a c t o r s  i n  
t h i s  p r o g r a m  a r e  u n i v e r s i t i e s  o r  l a r g e  o r g a n i z a t i o n s  w i t h  
c a p a b i l i t i e s  a n d  e x p e r i e n c e  i n  d i s s e m i n a t i n g  r e s e a r c h  f i n d i n g s  
t o  p o t e n t i a l  u s e r s ,  o t h e r s  a r e  p r i v a t e  r e s e a r c h  o r g a n i z a t i o n s ,  
e n g i n e e r i n g  f i r m s ,  o r  i n d i v i d u a l s  w i t h o u t  s u c h  b a c k g r o u n d .  
A s  a  g e n e r a l  r u l e ,  OWRR s h o u l d  a s s u m e  t h e  r e s p o n s i b i l i t i e s  
f o r  d i s s e m i n a t i n g  T i t l e  I1 f i n d i n g s ,  o t h e r  t h a n  t h e  t r a n s m i t t a l  
o f  r e p o r t s  t o  OWRR a n d  e a c h  S t a t e  I n s t i t u t e ,  w h i c h  s h o u l d  b e  a  
c o n t r a c t u a l  o b l i g a t i o n  o f  t h e  r e s e a r c h  a g e n c y .  OWRR s h o u l d  
w o r k  w i t h  S t a t e  I n s t i t u t e s  t o  d e v e l o p  p r o c e d u r e s  f o r  l o c a l  l e v e l  
d i s s e m i n a t i o n  o f  T i t l e  I1 f i n d i n g s .  

I t  i s  e x p e c t e d  t h a t  s o m e  T i t l e  I1 c o n t r a c t o r s  w i l l  v o l -  
u n t a r i l y  d i s s e m i n a t e  t h e  f i n d i n g s  o f  t h e i r  r e s e a r c h  p r o j e c t s  
b y  d i s t r i b u t i o n  o f  r e p o r t s ,  p r e s e n t a t i o n  o f  p a p e r s  a t  m e e t i n g s  
o f  p r o f e s s i o n a l  o r g a n i z a t i o n s ,  p a r t i c i p a t i o n  i n  s e m i n a r s  
a n d  c o n f e r e n c e s  a n d  o t h e r  m e a n s .  OWRR s h o u l d  e n c o u r a g e  s u c h  
d i s s e m i n a t i o n ,  a n d  t a k e  i t  i n t o  a c c o u n t  when  p l a n n i n g  i t s  
own d i s s e m i n a t i o n  p r o g r a m  f o r  t h e  f i n d i n g s .  
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( 1 1 )  OWRR SHOULD PUBLISH AND DISTRIBUTE A MONTHLY O R  
QUARTERLY NEWSLETTER CONTAINING INFORMATION OF GENERAL 
INTEREST ABOUT THE OWRR AND STATE INSTITUTE PROGRAMS, SUCH 
AS NOTICES OF NEW STUDIES UNDERWAY, SUMMARIES OF RECENT 
FINDINGS OR NEW TECHNIQUES, ANNOUNCEMENTS OF MEETINGS OR 
PLANS FOR FUTURE STUDIES,  A N D  OTHER NEWS OF CURRENT TNTEREST 
TO RESEARCHERS AND PRACTITIONERS. 

T h e  n e w s l e t t e r  s h o u l d  b e  d i s t r i b u t e d  t o  S t a t e  a n d  
l o c a l  w a t e r  o f f i c i a l s ,  p r i v a t e  e n g i n e e r s ,  l a w y e r s ,  b i o l o g i s t s ,  
p l a n n e r s ,  m a g a z i n e s ,  p r o f e s s i o n a l  o r g a n i z a t i o n s ,  n e w s  m e d i a  
a n d  o t h e r s  i n t e r e s t e d  i n  w a t e r  d e v e l o p m e n t  o r  e n g a g e d  i n  
d i s s e m i n a t i o n  o f  i n f o r m a t i o n  o n  r e s e a r c h  f i n d i n g s .  A  
N a t i o n a l  n e w s l e t t e r  o n  w a t e r  r e s o u r c e s  r e s e a r c h  w o u l d  p r o v i d e  
a  m e a n s  w h e r e b y  p e r s o n s  i n  o n e  r e g i o n  o f  t h e  c o u n t r y  c o u l d  
b e c o m e  a w a r e  o f  h a p p e n i n g s  i n  a n o t h e r  p a r t ;  a  n e w s l e t t e r  
w o u l d  a l s o  a s s i s t  t h e  d e v e l o p m e n t  o f  a n  i n t e r e s t  i n  r e s e a r c h  
p r o g r a m s  a m o n g  p o t e n t i a l  u s e r s .  I t  w o u l d  u n d o u b t e d l y  b e  
u s e d  a s  a  s o u r c e  d o c u m e n t  b y  v a r i o u s  c o m m e r c i a l  a n d  t r a d e  
a s s o c i a t i o n  n e w s l e t t e r s .  

T h e  c o m p i l a t i o n ,  p u b l i c a t i o n  a n d  d i s t r i b u t i o n  o f  
s u c h  a n e w s l e t t e r  w o u l d  r e q u i r e  a  s p e c i a l i z e d  s t a f f  o f  p u b l i c  
i n f o r m a t i o n  w r i t e r s ,  a n d  n e c e s s a r y  f u n d s  f o r  p r i n t i n g  a n d  
m a i l i n g .  

( 1 2 )  OWRR SHOULD PREPARE EASILY UNDERSTOOD TECHNICAL 
ARTICLES BASED O N  REPORTS PREPARED O N  RESEARCH STUDIES 
H A V I N G  WIDE INTEREST CONDUCTED UNDER I T S  AUSPICES,  FOR 
PUBLICATION I N  NATIONALLY-CIRCULATED TECHNICAL MAGAZINES. 

One  o f  t h e  p o p u l a r  w a y s  f o r  o b t a i n i n g  i n f o r m a t i o n  o n  
r e s e a r c h  r e s u l t s  i s  t h r o u g h  a r t i c l e s  i n  t e c h n i c a l  m a g a z i n e s  
s u c h  a s  E n g i n e e r i n g  News R e c o r d ,  T h e  A m e r i c a n  C i t y ,  P u b l i c  
W o r k s ,  W a t e r  a n d  S e w e r  W o r k s ,  a n d  W a t e r  a n d  W a s t e s  E n g i n e e r i n g .  
S u c h  a r t i c l e s  s e r v e  t o  a l e r t  p o t e n t i a l  u s e r s  o f  t h e  a v a i l a -  
b i l i t y  o f  r e s e a r c h  o n  a  t o p i c  w h i c h  may b e  v i t a l  t o  t h e m .  
W e l l  w r i t t e n  a r t i c l e s  w o u l d  b e  p u b l i s h e d  b y  v a r i o u s  N a t i o n a l l y  
c i r c u l a t e d  m a g a z i n e s  a n d  t h u s  w o u l d  r e c e i v e  w i d e  c i r c u l a t i o n .  
I t  i s  i m p r o b a b l e  t h a t  t h e  r e s e a r c h e r s  t h e m s e l v e s  c o u l d  a l l  
b e  i n d u c e d  t o  w r i t e  s u c h  a r t i c l e s ,  o r  w o u l d  h a v e  t h e  t a l e n t  
o r  i n c l i n a t i o n  n e e d e d  t o  d o  s o .  A t e a m  o f  t e c h n i c a l  w r i t e r s  
w o u l d  b e  r e q u i r e d  i n  o r d e r  t o  i d e n t i f y  t h o s e  r e p o r t s  w h i c h  
c o u l d  b e  u s e d  a s  a b a s i s  f o r  s u c h  a r t i c l e s  a n d  t o  p r e p a r e  t h e  
n e c e s s a r y  w r i t e - ? i n .  I t  i s  p o s s i b l e  t h a t  t h e  S t a t e  I n s t i t u t e s ,  
by  u s i n g  t h e  s e r v i c e s  o f  t h e  p u b l i c  i n f o r m a t i o n  o f f i c e  a t  t h e  
U n i v e r s i t y  a t  w h i c h  t h e y  a r e  l o c a t e d ,  c o u l d  p r e p a r e  s u c h  
a r t i c l e s .  
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( 1 3 )  FOR STUDIES APPEARING TO HAVE SPECIAL MERIT A N D  
WIDE APPLICATION, OWRR SHOULD ENCOURAGE THE RESEARCHER TO 
PREPARE A  PAPER FOR PUBLICATION I N  A JOURNAL OF A DESIGNATED 
PROFESSIONAL ORGANIZATION AND/OR PRESENTATION AT A CONFERENCE 
O R  MEETING OF THAT ORGANIZATION. 

A s  n o t e d  e a r l i e r  i n  t h i s  r e p o r t ,  r e a d i n g  j o u r n a l s  o f  
p r o f e s s i o n a l  o r g a n i z a t i o n s  a n d  a t t e n d i n g  t h e i r  c o n f e r e n c e s  
a r e  two  o f  t h e  p r i m a r y  m e t h o d s  f o r  o b t a i n i n g  i n f o r m a t i o n  
o n  r e s e a r c h  r e s u l t s  u s e d  b y  many p o t e n t i a l  u s e r s  o f  s u c h  f i n d -  
i n g s .  I n  t h e  p a s t ,  OWRR h a s  a l l o w e d  i n d i v i d u a l  r e s e a r c h e r s  t o  
d e c i d e  w h e t h e r  o r  n o t  t o  p r e p a r e  a p r o f e s s i o n a l  p a p e r  a n d  
t o  c h o o s e  t h e  o r g a n i z a t i o n  t o  s u b m i t  i t  t o  f o r  p r e s e n t a t i o n  
o r  p u b l i c a t i o n .  T h i s  p o l i c y  h a s  s o m e t i m e s  r e s u l t e d  i n  
p u b l i c a t i o n  o f  f i n d i n g s  o f  w i d e s p r e a d  i n t e r e s t  i n  j o u r n a l s  
o f  l i m i t e d  d i s t r i b u t i o n ,  a n d  t h u s  h a m p e r e d  e f f e c t i v e  d i s s e m i n -  
a t i o n .  

T h e  s t a f f  o f  OWRR i s  p r o b a b l y  i n  a  b e t t e r  p o s i t i o n  t o  
a s s e s s  t h e  a u d i e n c e  w h i c h  c a n  p r o f i t  m o s t  b y  a  g i v e n  r e s e a r c h  
r e p o r t  t h a n  i s  t h e  r e s e a r c h e r  o r  e v e n  t h e  D i r e c t o r  o f  a  
S t a t e  I n s t i t u t e .  F o l l o w i n g  r e v i e w  o f  f i n a l  r e p o r t s  s u b m i t t e d  
t o  i t ,  OWRR s h o u l d  d e t e r m i n e  i f  t h e  r e s u l t s  w a r r a n t  p r e p a r a -  
t i o n  o f  a p r o f e s s i o n a l  p a p e r .  OWRR s h o u l d  a l s o  s e l e c t  t h e  
p r o f e s s i o n a l  s o c i e t y  w h i c h  i t  b e l i e v e s  w o u l d  b e  m o s t  a p p r o p r i -  
a t e  f o r  p u b l i c a t i o n  o f  t h e  r e s e a r c h  r e s u l t s ,  a n d  s u g g e s t  t o  
t h e  r e s e a r c h e r  t h a t  a p r o f e s s i o n a l  p a p e r  b a s e d  u p o n  h i s  
r e s e a r c h  r e p o r t  b e  s u b m i t t e d  f o r  p u b l i c a t i o n  o r  b e  r e a d  a t  
a n  a p p r o p r i a t e  c o n f e r e n c e .  OWRR m i g h t  f i n a n c e  t h e  p r e p a r a t i o n  
o f  s u c h  a p a p e r  as  a  m e a n s  o f  e n c o u r a g e m e n t .  

( 1 4 )  OWRR, EITHER SINGLY OR JOINTLY WITH PROFESSIONAL 
ORGANIZATIONS, THE ENGINEERING FOUNDATION, STATE INSTITUTES,  
O R  OTHER AGENCIES, SHOULD SPONSOR PERIODIC NATIONAL O R  
REGIONAL SEMINARS OR CONFERENCES TO PRESENT RESEARCH FINDINGS 
OBTAINED FROM OWRR-SPONSORED AND OTHER STUDIES, AND TO ALLOW 
INTERCHANGE OF IDEAS BETWEEN RESEARCHERS A N D  POTENTIAL USERS. 

O n e  o f  t h e  m o s t  e f f e c t i v e  m e t h o d s  f o r  t r a n s m i t t i n g  
i n f o r m a t i o n  o n  r e s e a r c h  f i n d i n g s  t o  p o t e n t i a l  u s e r s  i s  t h r o u g h  
c o n f e r e : - - c e s  o r  s e m i n a r s  w h e r e  t h e r e  i s  a n  a p p o r t u n i t y  f o r  
d i a l o g u e  b e t w e e n  t h e  u s e r  a n d  t h e  r e s e a r c h e r s .  S u c h  m e e t i n g s  
a l s o  p r o v i d e  t h e  o p p o r t u n i t y  f o r  r e s e a r c h e r s  t o  o b t a i n  i n f o r -  
m a t i o n  f r o m  u s e r s  a s  t o  c u r r e n t  p r o b l e m s  w h i c h  may r e q u i r e  
f u r t h e r  s t u d y .  T h e  s t u d y  r e p o r t e d  b y  C a r t e r  a n d  d i s c u s s e d  
i n  a n  e a r l i e r  s e c t i o n  o f  t h i s  c h a p t e r  p o i n t s  u p  t h e  n e e d  f o r  
f a c e - t o - f a c e  m e e t i n g s  b e t w e e n  r e s e a r c h e r s  a n d  p o t e n t i a l  
u s e r s  b e f o r e  r e s u l t s  c a n  b e  a p p l i e d .  T h e  v a r i o u s  p r o t e s s i o n a l  
o r g a n i z a t i o n s  a n d  t h e  E n g i n e e r i n g  F o u n d a t i o n  a r e  a l r e a d y  
o r g a n i z e d  t o  c o n d u c t  n a t i o n a l  m e e t i n g s  a n d  c o n f e r e n c e s ,  a n d  
m o s t  o f  t h e  S t a t e  I n s t i t u t e s  h a v e  c o n d l i c t e d  l o c a l  s e m i n a r s ,  
c o n f e r e n c e s  a n d  m e e t i n g s .  I t  i s  p r n b a b l e  t h a t  OWRR, w o r k i n g  
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w i t h  t h e s e  g r o u p s ,  c o u l d  m a k e  u s e  o f  t h e i r  o r g a n i z a t i o n a l  
s t r u c t u r e  a n d  k n o w l e d g e  o f  t e c h n i q u e s  f o r  c o n d u c t i n g  
s u c c e s s f u l  m e e t i n g s ,  OWRR w o u l d  h a v e  t o  t a k e  t h e  i n i t i a t i v e  
i n  s e l e c t i n g  s u b j e c t s  s u i t a b l e  f o r  p r e s e n t a t i o n  a t  s u c h  
m e e t i n g s  a n d  s e c u r i n g  n e c e s s a r y  s p e a k e r s .  

( 1 5 )  OWRR SHOULD EXPLORE THE FEASIBILITY OF 
FINANCIALLY ASSISTING PROFESSIONAL ORGANIZATIONS I N  PUB- 
LISHING RESEARCH PAPERS RESULTING FROM OWRR-FINANCED STUDIES, 
I N  CONDUCTING CONFERENCES OR SEMINARS TO DISSEMINATE FINDINGS, 
OR I N  DEVELOPING A N D  CONDUCTING TRAINING COURSES I N  NEW METHODS 
O R  TECHNIQUES. THE AMERICAN SOCIETY OF C I V I L  ENGINEERS, 
A M E R I C A N  WATER WORKS ASSOCIATION, AMERICAN WATER RESOURCES 
ASSOCIATION, A N D  WATER POLLUTION CONTROL FEDERATION SHOULD 
B E  CONTACTED INITIALLY I N  DEVELOPMENT OF SUCH A PROGRAM. 

T h e  m a j o r i t y  o f  p o t e n t i a l  u s e r s  o f  w a t e r  r e s o u r c e s  
r e s e a r c h  r e s u l t s  b e l o n g  t o  o n e  o r  m o r e  o f  t h e  f o u r  p r o f e s s i o n a l  
o r g a n i z a t i o n s  named  a b o v e .  T h e  p u b l i c a t i o n s  o f  t h e s e  s o c i e t i e s  
a n d  t h e  m e e t i n g s  t h e y  s p o n s o r  o f f e r  r e a d y - m a d e  v e h i c l e s  f o r  
d i s s e m i n a t i n g  i n f o r m a t i o n  o n  r e s e a r c h  f i n d i n g s .  T h e  F e d e r a l  
W a t e r  P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n  h a s  e s t a b l i s h e d  a 
p r e c e d e n t  f o r  f i n a n c i a l l y  a s s i s t i n g  t h e  p u b l i c a t i o n  o f  
r e s e a r c h  p a p e r s  b y  p r o f e s s i o n a l  s o c i e t i e s  t h r o u g h  i t s  a s s i s -  
t a n c e  t o  t h e  W a t e r  P o l l u t i o n  C o n t r o l  F e d e r a t i o n .  OWRR 
m i g h t  a c h i e v e  v a l u a b l e  d i s s e m i n a t i o n  o f  i t s  r e s e a r c h  
f i n d i n g s  a t  m i n i m a l  c o s t  b y  u s i n g  t h e  s e r v i c e s  o f  t h e  
p r o f e s s i o n a l  g r o u p s ,  b u t  t h i s  m i g h t  r e q u i r e  s o m e  f i n a n c i a l  
a s s i s t a n c e .  

ASCE, f o r  e x a m p l e ,  h a s  t h e  d e m o n s t r a t e d  c a p a b i l i t y  
t o  d e v e l o p  t r a i n i n g  c o u r s e s  i n  new t e c h n i q u e s  b u t  d o e s  n o t  
h a v e  s u f f i c i e n t  f u n d s  o f  i t s  own t o  u n d e r t a k e  t h e  d e v e l o p m e n t  
o f  many s u c h  c o u r s e s .  OWRR c o u l d  p r o v i d e  f i n a n c i a l  a s s i s -  
t a n c e  t o  ASCE a n d  o t h e r  p r o f e s s i o n a l  o r g a n i z a t i o n s  i n  w o r k i n g  
o u t  e d u c a t i o n a l  c o u r s e s  f o r  u s e  b y  t h e  m e m b e r s  o f  t h e s e  
s o c i e t i e s  i n  new t e c h n i q u e s  r e s u l t i n g  f r o m  r e s e a r c h  s p o n s o r e d  
b y  O W R R .  

( 1 6 )  OWRR SHOULD ESTABLISH A STANDARD FORMAT BASED 
O N  T H E  GUIDELINES PROMULGATED B Y  COSATI I N  DECEMBER 1 9 6 8  FOR 
ALL FINAL REPORTS PREPARED O N  EACH STUDY CONDUCTED U N D E R  I T S  
AUSPICES. 

T h e r e  i s  n o  s t a n d a r d  f o r m a t  u s e d  f o r  p u b l i c a t i o n  o f  
f i n a l  r e p o r t s  p r e p a r e d  b y  r e s e a r c h e r s  w o r k i n g  o n  s t u d i e s  
f i n a n c e d  w h o l l y  o r  i n  p a r t  b y  f u n d s  s u p p l i e d  t h r o u g h  OWRR. 
I n  f a c t ,  OWRR h a s  a c c e p t e d  p u b l i c a t i o n  o f  r e s e a r c h  f i n d i n g s  
i n  p r o f e s s i o n a l  j o u r n a l s  o r  i n  g r a d u a t e  t h e s e s  a s  m e e t i n g  
r e q u i r e m e n t s  f o r  p u b l i c a t i o n  o f  a f i n a l  r e p o r t .  A s  a  r e s u l t ,  
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t h e r e  i s  no  s i n g l e  s e r i e s  o f  r e p o r t s  w h i c h  c a n  b e  i d e n t i f i e d  
a s  t h o s e  p u b l i s h e d  u n d e r  OWRR a u s p i c e s ,  o r  e v e n  b y  a  g i v e n  
S t a t e  I n s t i t u t e .  A l s o ,  many o f  t h e  r e p o r t s  w h i c h  h a v e  b e e n  
s u b m i t t e d  t o  OWRR a r e  l a c k i n g  i n  s u p p o r t i n g  d e t a i l s  a n d  
d o c u m e n t a t i o n .  T h e  s p a c e  r e s t r i c t i o n s  i m p o s e d  b y  many 
p r o f e s s i o n a l  j o u r n a l s  o f t e n  l i m i t  t h e  t h o r o u g h n e s s  o f  
p r e s e n t a t i o n .  

E s t a b l i s h m e n t  o f  a s t a n d a r d  f o r m a t  f o r  f i n a l  r e p o r t s  
w o u l d  a s s u r e  u n i f o r m i t y  o f  p r e s e n t a t i o n ,  e n c o u r a g e  com- 
p l e t e n e s s ,  a n d  w o u l d  f a c i l i t a t e  m i c r o f i l m i n g  a n d  r e p r o d u c t i o n  
b y  t h e  Commerce C l e a r i n g h o u s e .  COSATI, t h e  C o m m i t t e e  o n  
S c i e n t i f i c  a n d  T e c h n i c a l  I n f o r m a t i o n  o f  t h e  F e d e r a l  C o u n c i l  
f o r  S c i e n c e  a n d  T e c h n o l o g y ,  p u b l i s h e d  " G u i d e l i n e s  t o  F o r m a t  
S t a n d a r d s  f o r  S c i e n t i f i c  a n d  T e c h n i c a l  R e p o r t s  P r e p a r e d  b y  
o r  f o r  t h e  F e d e r a l  G o v e r n m e n t "  i n  D e c e m b e r  1 9 6 8 .  

OWRR c o u l d  u s e  t h e  COSATI s t a n d a r d s  a s  a b a s i s  f o r  
i t s  own s t a n d a r d s ,  m a k i n g  s u c h  m o d i f i c a t i o n s  a s  m i g h t  b e  
n e c e s s a r y  t o  a l l o w  f o r  t h e  s e p a r a t e  s e r i e s - t y p e  r e p o r t s  
i s s u e d  b y  many o f  t h e  S t a t e  I n s t i t u t e s  a n d  o t h e r  s p e c i a l  
s i t u a t i o n s  p e r t i n e n t  t o  t h e  OWRR p r o g r a m .  I t  i s  s p e c i f i c a l l y  
r e c o m m e n d e d  t h a t  p u b l i c a t i o n  o f  a  p r o f e s s i o n a l  p a p e r  o r  
g r a d u a t e  d e g r e e  t h e s i s  n o t  b e  a c c e p t e d  a s  a f i n a l  r e p o r t .  

( 1 7 )  OWRR SHOULD PUBLISH PERIODIC CUMULATIVE INDEXES 
TO ALL REPORTS PUBLISHED UNDER I T S  AUSPICES. 

As n o t e d  e a r l i e r  i n  t h i s  r e p o r t ,  OWRR d o e s  n o t  h a v e  
a v a i l a b l e  f o r  p u b l i c  d i s t r i b u t i o n  a  s i n g l e  l i s t  o f  a l l  r e p o r t s  
w h i c h  h a v e  b e e n  s u b m i t t e d  t o  i t .  I t  s h o u l d  r e m e d y  t h i s  
s i t u a t i o n  a s  s o o n  a s  p o s s i b l e  a n d ,  i n  a d d i t i o n ,  s h o u l d  
p r o v i d e  a s e r i e s  o f  i n d e x e s  b y  s u b j e c t  m a t t e r ,  b y  i n v e s t i -  
g a t o r ,  b y  r e s p o n s i b l e  a g e n c y ,  e t c .  T h e s e  i n d e x e s  s h o u l d  b e  
b r o u g h t  u p  t o  d a t e  p e r i d i c a l l y ,  a n d  ! ~ e  g i v e n  w i d e  d i s t r i b u t i o n .  

( 1 8 )  OWRR SHOULD REQUIRE O R  ASSURE THAT COPIES OF 
ALL SUBSTANTIAL PROGRESS AND FINAL REPORTS O N  RESEARCH PROJECTS 
CONDUCTED USING I T S  FINANCIAL ASSISTANCE (ALLOTMENT PROGRAM, 
MATCHING GRANT, AND TITLE 1 1 )  ARE DISTRIBUTED TO AT LEAST 
THE FOLLOWING AGENCIES: OWRR, EACH STATE INSTITUTE,  THE 
CLEARINGHOUSE FOR FEDERAL S C I E N T I F I C  AND TECHNICAL INFORMATION, 
AND THE ENGINEERING SOCIETIES LIBRARY. 

A  c o m p r e h e n s i v e  r e s e a r c h  i n f o r m a t i o n  e x c h a n g e  s y s t e m  
m u s t  make  p r o v i s i o n  f o r  m a k i n g  t e c h n i c a l  r e p o r t s  a v a i l a b l e  
t o  t h e  many p o t e n t i a l  u s e r s  o f  r e s e a r c h  f i n d i n g s .  T h i s  c a n  
b e  a c c o m p l i s h e d  b o t h  b y  d i s t r i b u t i o n  o f  t h e  r e p o r t s  a n d  b y  
c r e a t i o n  o f  l i b r a r i e s  f o r  u s e  o f  t h o s e  n e e d i n g  o n l y  o c c a s i o n a l  
r e f e r e n c e  s e r v i c e .  


















































































































