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Fo rewo rd

The Texas A&M University System and Area 41 co-hosted 
with Texas A&M University-San Antonio the Resource 

Nexus: Water Forum. Centering on the WEF Nexus Initiative 
of Texas A&M University, the two-day event held November 
17-18, 2015, in San Antonio, Texas, focused on expanding 
the scope of the Water, Energy, Food (WEF) Nexus dialogue. 
Topics included identifying and responding to local, state, 
national and global challenges and opportunities relative to 
water resources in research, education, outreach and policy 
implementation. Other topics included holistic solutions to 
water security in Texas, and engaging stakeholders at home 
and worldwide in dialogues that will lead to resolution and 
prevention of conflict over WEF Nexus-related resources. WEF 
Nexus Initiative partners include The Texas A&M University 
System, Texas A&M University, Area 41, Dwight Look College 
of Engineering, College of Agriculture and Life Sciences, Col-
lege of Geosciences, George Bush School of Government and 
Public Service, Texas A&M Engineering Experiment Station, 
and Texas A&M AgriLife Research.

“Water, energy 
and food drive 
our San Antonio 
economy and are 
key education and 
research areas of 
the university.”

-  Dr. Cynthia Matson
President Texas A&M 
University San Antonio
Water Forum Tech Roadmap
November 18, 2015

Photo  near  San  Anton io  by  Forum speaker  J .  Car l  Ganter
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The two-day event focused on expanding 
t h e  s c o p e  o f  t h e  Wa t e r ,  E n e r g y,  F o o d 
( W E F )  N e x u s  d i a l o g u e .  Wa t e r - r e l a t e d 
cha l l enges  i n  Texas  a r e  s im i l a r  t o  t hose 
seen  g loba l ly,  such  as  c l imate  var iab i l i ty 
that impacts multiple ecological zones,  the 
complexi ty  of  water  governance,  mul t ip le 
s i l o e d  u t i l i t i e s ,  w a t e r  r i g h t s  d i s p u t e s , 
ene rgy  exp lo r a t i on ,  va r i ed  r equ i r emen t s 
fo r  r epo r t i ng  wa te r  u se ,  and  h i s t o r i c  u se 
o f  w a t e r  r e s o u r c e s  i n  a g r i c u l t u r e  a n d 
soc i e ty.

Topics of the forum included identifying 
and responding to local,  state,  national and 
global challenges and opportunities relative 
to  water  resources  in  research,  educat ion, 
o u t r e a c h  a n d  p o l i c y  i m p l e m e n t a t i o n . 
O the r  t op i c s  i nc luded  ho l i s t i c  so lu t i ons 
t o  wa te r  s ecu r i t y  i n  Texas ,  and  engag ing 
s t akeho lde r s  a t  home  and  wor ldwide  i n 
d ia logues  tha t  wi l l  l ead  to  reso lu t ion  and 
p r even t i on  o f  con f l i c t  ove r  WEF Nexus -
r e l a t ed  r e sou rce s . 

The  fo rum was  t ime ly  because  Texas 
and  t he  wor ld  a t  l a rge  f ace  a  40  pe r cen t 
gap  be tween  the  capac i ty  to  supply  water 
and  demand.  Competi t ion for  water  usage 
b e t w e e n  f o o d  p r o d u c t i o n ,  e n e r g y  a n d 
d o m e s t i c  n e e d s  p r o v i d e s  a  c o m p e l l i n g 
n e x u s  g l o b a l l y.  A s t r i k i n g  e x a m p l e  i s 
f o u n d  i n  S a n  A n t o n i o ,  Te x a s ,  w h e r e  a 
t h r e e - w a y  d e m a n d  o n  w a t e r  r e s o u r c e s 
f o r  a g r i c u l t u r e ,  h y d r a u l i c  f r a c t u r i n g  i n 
ene rgy  p roduc t ion ,  and  genera l  domes t i c 
u se  pu l l s  a t  a  supp ly  l im i t ed  by  na tu r a l 
ava i l ab i l i t y  and  need  fo r  env i ronmen ta l 
f l ows  i n  t he  r eg ion ’s  s t r e ams .

The  forum drew f rom a  broad  range  of 
s t akeho lde r s ,  r ep re sen t ing  a l l  a spec t s  o f 
t he  nexus  commun i ty.  I t  a l so  d r ew  f rom 
a  c o m p r e h e n s i v e  s p e c t r u m  o f  TA M U S 
ta lent  current ly  working on aspects  of  the 
WEF Nexus .  TAMUS a l r eady  s e rves  a s  a 
t e s t b e d  f o r  g l o b a l  e f f o r t s  t o  b r i d g e  t h e 
gap  be tween  wate r  ava i lab i l i ty  and  wate r 
demand ,  d r awing  on  r e sou rce s  ava i l ab l e 
a t  t h e  B o r l a u g  I n s t i t u t e ,  t h e  E n e r g y 
Inst i tute ,  AgriLife  Extension,  Texas A&M 
Univers i ty  (TAMU)Engineer ing,  the  Bush 
School of  Government and Public Service, 
a  d i s t i n g u i s h e d  b o d y  o f  TA M U  a l u m n i 
work ing  i n  a l l  t h e  r e l evan t  s ec to r s ,  and 
pa r tne r sh ips  w i th  gove rnmen t ,  bus ines s , 
and  i ndus t ry.

The Water Forum Technology Roadmap 
charret te  brought  together  invi ted thought 
leaders on nexus to define the most crit ical 
p r o b l e m s  f a c i n g  n e x u s  a n d  t e c h n o l o g y 
from the perspect ive of  human,  educat ion, 
pol icy  and  lega l  d imens ions .  Par t ic ipants 
h e l d  a  c o m m o n  i n t e r e s t  i n  a c c e l e r a t i n g 
a n  u n d e r s t a n d i n g  o f  n e x u s  a n d  r e l a t e d 
t e c h n o l o g i e s .  T h e  N a t i o n a l  S c i e n c e 
F o u n d a t i o n - s u p p o r t e d  Te x a s  R e s e a r c h 
C o o r d i n a t i o n  N e t w o r k ,  R C N - C E 3 S A R 
se rved  a s  an  i ndependen t  f a c i l i t a t o r. 

There was consensus among participants 
o n  c o n s e q u e n c e s  o f  f a i l u r e  t o  e d u c a t e 
decision makers and the public about nexus, 
c h a n g e s  n e e d e d  i n  e d u c a t i o n  s y s t e m s , 
ba r r i e r s  t o  a c t i on ,  and  bene f i t s  i f  a c t i on 
i s  taken .  There  was  genera l  agreement  on 
w h a t  i s  m o s t  i m p o r t a n t  t o  f i x  f i r s t  a n d 
wha t  needs  t o  be  done  t o  f i x  i t . 

T he Texas  A&M Uni vers i ty  Syste m (TAM U S)  a nd  Are a  41  co-hoste d 
with Texas A&M Univers ity-San Antonio the Resource Nexus:  Water 

Forum,  he ld  N ovember  17- 18 ,  2015 ,  in  Sa n  Anton io,  Texa s .
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T h e  Te x a s  A & M  W E F  N e x u s  I n i t i a t i v e  h a s  t h e 
fo l lowing  goa ls :

•  Fac i l i tate  sc i en c e-b a s ed  p o l i c y.
•  Raise awareness among academia, society, government, 

and industry for hol ist ic  approaches to address nexus-
re lated  cha l len ges .

•  I d e n t i f y  a n d  r e s p o n d  t o  n a t i o n a l  a n d  g l o b a l 
opportun i t ies  i n  res ea rc h ,  ed u cat i on ,  ou t rea c h ,  a n d 
po l i cy  implementat i on .

•  A s s i s t  w i t h  t h e  m a n a g e m e n t  o f  p r i m a r y  n e x u s -
re l ate d  re s o u rc e s  by  h e l p i n g  to  p rov i d e  a  p l at fo r m 
for  quant i f i cat ion  and assessment  of  t radeoffs  as  we 
learn  to  susta i n a b l y  a l l ocate  t h os e  res ou rc es . 
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T he key take-away message from the San Antonio meeting is  c lear: 
a  g loba l  ef for t  w i l l  be  requ i red  to  successfu l l y  br idge  the  gap 

b e t w e e n  wa te r  ava i l a b i l i t y  a n d  wa te r  d e m a n d .   T h i s  e f fo r t  m u st 
i n c l u d e  wo r k  i n  p o l i c y,  te c h n o l o g y,  co n s u m e r  s c i e n c e ,  e d u cat i o n 
and  capac i ty  bu i l d ing .  Add i t iona l l y,  e f for t s  must  focus  on  bu i ld ing 
a  g loba l  network  o f  cooperat ion  toward  estab l i sh ing  a  p lat form to 
share knowledge and data that  wi l l  identi fy  and help researchers  and 
res ource  managers  respond  to  WEF  Nexus - re lated  state ,  nat iona l , 
and  g loba l  cha l lenges  and  opportun i t i es .

St r a t eg i c  a c t i ons  r e commended  f rom 
the  Wa te r  Fo rum’s  Techno logy  Roadmap  
cha r r e t t e  f o l l ow,  w i th  spec i f i c  examp le s 
and  ac t i ons  con t a ined  i n  t he  fu l l  r epo r t : 

•  E d u c a t i o n  a n d  o u t r e a c h  i s  n e e d e d  t o 
d e v e l o p  u n d e r s t a n d i n g  a n d  s u p p o r t 
b y  t h e  p u b l i c  f o r  w o r k  o n  t h e  n e x u s . 

•  B a s i c  p r i n c i p l e s  o f  t h e  n e x u s ,  a s  w e l l 
as  s ignif icance for  future economic and 
e n v i r o n m e n t a l  s u s t a i n a b i l i t y,  n e e d  t o 
b e  t a u g h t  t o  s t u d e n t s  t h r o u g h  f o r m a l 
and  in fo rmal  educa t ion  means  s t a r t ing 
a s  e a r l y  a s  p o s s i b l e  a n d  c o n t i n u i n g 
t h r o u g h  h i g h e r  e d u c a t i o n . 

•  Te c h n i c a l  a n d  h i g h e r  e d u c a t i o n  m u s t 
a d a p t  t h e i r  m o d e l s  f o r  c u r r i c u l a 
development  and research more quickly 
a n d  p l a c e  h i g h e r  v a l u e  o n  s o l u t i o n -
b a s e d  r e s e a r c h  a n d  p u b l i c - p r i v a t e -
university partnerships to address nexus 
s u b j e c t  a r e a s ,  r e l a t e d  t e c h n o l o g i e s , 
a n d  w o r k f o r c e  n e e d s  t h a t  a c c o m p a n y 
t echno logy  advancemen t .  Pa r t i c ipan t s 
b e l i e v e d  t h a t  w i t h o u t  s u c h  c h a n g e , 
u n i v e r s i t i e s  w i l l  b e c o m e  e v e n  l e s s 
e f f e c t i v e  a t  m e e t i n g  t h e  n e e d s  f o r 
e d u c a t i o n  o f  t h e  r e a l - l i f e  w o r k f o r c e 

and become even far ther  removed f rom 
th e  v e ry  t e ch n o lo g i e s  u n iv e r s i t i e s  a r e 
h e l p i n g  c r e a t e .

•  Because water,  energy and food program 
r e s p o n s i b i l i t y  i s  s p r e a d  a c r o s s  m a n y 
different work groups, agencies, colleges, 
d e p a r t m e n t s ,  a n d  o t h e r  i n s t i t u t i o n a l 
d iv i s ions  i n  gove rnmen t ,  i ndus t ry  and 
un ive r s i t i e s ,  work  mus t  be  in i t i a t ed  to 
foster communication among responsible 
p a r t i e s  a n d  c o o r d i n a t e  a c t i o n  i n  s p i t e 
o f  f r a g m e n t e d  r e s p o n s i b i l i t y. 

•  Because part icipants  bel ieve the State’s 
current  legal  and regulatory f ramework 
f a i l s  t o  f u l l y  r e f l e c t  b a s i c  s c i e n c e 
u n d e r l y i n g  t h e  l i f e c y c l e  o f  w a t e r  a n d 
u s e  b y  h u m a n s ,  t h e y  r e c o m m e n d e d 
e d u c a t i o n  a n d  o u t r e a c h  t o  c r e a t e 
g r e a t e r  l e v e l s  o f  a w a r e n e s s  a b o u t  t h e 
n e x u s ,  a n d  f o r  w a t e r  i n  p a r t i c u l a r ,  t o 
h e l p  p a v e  t h e  w a y  f o r  s c i e n c e - b a s e d 
p o l i c y  c h a n g e .

•  U n i v e r s i t i e s  a n d  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  s h o u l d  p l a y  a  r o l e  a s 
independent  brokers  for  demonst ra t ion 
o f  n e x u s - r e l a t e d  t e c h n o l o g i e s  t o 
a c c e l e r a t e  c o m m e r c i a l i z a t i o n  a n d 
a p p l i c a t i o n .
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Nexus -  Introduction  

T he Texas  A&M WEF Nexus In i t iat ive  focuses 
on the urgent need for science-based pol icy 

making  and heightened awareness  among aca-
deme,  soc iety,  government  and industry  about 
h o l i s t i c  a p p ro a c h e s  to  a d d re s s i n g  t h e  g ra n d 
chal lenges  of  Nexus-re lated resource  manage-
ment  and a l locat ion.  This  inc ludes  ident i fy ing 
a n d  re s p o n d i n g  to  l o ca l ,  s tate ,  n at i o n a l  a n d 
global challenges and opportunities in research, 
education, outreach and policy implementation.  
Th is  forum is  expected  to  he lp  expand scope 
o f  t h e  N ex u s  d i a l o g u e  a n d  p ro m o t e  h o l i s t i c 
so lut ions  to  water  secur i ty  in  Texas ,  engaging 
stakeholders at home and worldwide in ongoing 
act iv i t ies  and future  p lans .

“The WEF Nexus 
Initiative focuses 
on urgent needs 
for science, 
governments and 
society.”

-  Dr. Rabi H. Mohtar

TEES Endowed Professor
Department of Biological and 
Agricultural Engineering
Zachry Department of Civil 
Engineering
WEF Nexus Research Group 
[wefnexus.tamu.edu]
WEF Nexus Initiative 
[wefnexusinitiative.tamu.edu]
Texas A&M University, College 
Station
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Sess ion  1 :  The  Water  Cha l lenge

T h e  Wa t e r  C h a l l e n g e  s e s s i o n  r a i s e d 
r e l e v a n t  q u e s t i o n s  a b o u t  p r e p a r e d n e s s 
t o  mee t  t he  impend ing  demand  fo r  wa te r. 
Th i s  i nc luded  ques t i on ing  t he  ab i l i t y  o f 
munic ipa l i t i e s  and  u t i l i t i e s  to  mee t  wa te r 
demand .  P r e sen t e r s  spoke  abou t  g iv ing  a 
vo i ce  t o  t he  d i s en f r anch i s ed  and  t e l l i ng 
their story, and about efforts and successful 
implementation of sustainable development 
goals. They explained how to address issues 
wi th in  economical ly-dis t ressed  areas ,  and 
w h a t  c o n s t i t u t e s  t e c h n o l o g i c a l  s u c c e s s , 
i n c l u d i n g  d e s c r i b i n g  w h e n  t e c h n o l o g y 
he lp s  o r  h inde r s  succe s s .

Water tops the World Economic Forum’s 
l i s t  o f  g loba l  r i sk s  t ha t  c r ea t e  i nc r ea sed 
p robab i l i t y  o f  con f l i c t .   Fo r  examp le ,  a s 
g r o u n d w a t e r  i s  d e p l e t e d ,  c h o k e  p o i n t s 
a r e  r e a c h e d .  G l o b a l l y,  i n f r a s t r u c t u r e  i s 
a g i n g  a n d  s u b j e c t  t o  i n c r e a s i n g  a t t a c k s 
f rom na tu re  and  humans .  Trad i t iona l  va l -
u e s  n e e d  t o  b e  r e - e v a l u a t e d  a l o n g  w i t h 
t r ue  cos t s .  Sus t a inab l e  a ccoun t i ng  ba sed 
on  r e l i ab l e  and  acce s s ib l e  da t a  mus t  be -
c o m e  p a r t  o f  t h e  f o r m u l a .  S t a k e h o l d e r s 
need  t o  become  pa r t  o f  t he  conve r sa t i on , 
because  pub l i c  i gno rance  i s  a  l uxu ry  t oo 
cos t ly  to  be  a l lowed  to  con t inue .  We need 
t o  c h a l l e n g e  c o n v e n t i o n a l  a s s u m p t i o n s 
abou t  wa t e r,  na tu r e ,  ene rgy,  supp ly,  and 
‘ r i gh t s ’ t o  e ach .

A t  t he  s ame  t ime  t ha t  we  a r e  add re s s -
i n g  a n d  s e e k i n g  t o  c h a n g e  p e r c e p t i o n s , 
we  a l so  need  to  c lose  the  loop  tha t  b r ings 
new  t echno log i e s  t o  bea r.  We  mus t  beg in 
t h e  r e t h i n k i n g  o f  w a t e r  f o r  p o w e r  a n d 
wa t e r  t o  d r i nk .  The re  a r e  sy s t emic  r i sk s 
i n  wa t e r  u se  t ha t  r equ i r e  more  i n t eg ra t -

ed  app roaches  t o  wa t e r  managemen t  and 
a l l o c a t i o n .  Te c h n o l o g y  d e v e l o p e r s  a n d 
w a t e r  p r o d u c e r s  n e e d  t o  t h i n k  i n  t e r m s 
o f  r e s i l i ence ,  s av ings ,  and  conse rva t i on . 
They  need  to  re ly  upon  new technolog ies , 
such  as  mic ro-sensors  to  address  ex i s t ing 
p rob l ems ,  such  a s  l e aks ,  c r acks ,  e t c . ,  i n 
ag ing  i n f r a s t ruc tu r e .

L e a d e r s h i p  n e e d s  t o  t a k e  a c t i o n s  t o 
amend  t r ad i t i ona l  pe r cep t i ons  abou t  wa-
t e r  and  t o  adap t  t o ,  a s  we l l  a s  encou rage 
deve lopmen t  o f ,  new  t echno log i e s .   Th i s 
requires f inancing for water  infrastructure, 
s an i t a t i on  fo r  pub l i c  hea l t h  and  we l f a r e , 
educa t ion ,  and  equ i ty  in  access .   We mus t 
r ede f ine  the  va lua t ion  o f  wa te r,  and  in  so 
d o i n g ,  r e t h i n k  p o l i c i e s  t h a t  i m p a c t  t h e 
way in  which  we ac t  and communicate  our 
a c t i o n s .  S i l o e d  a p p r o a c h e s  a r e  p r o v i n g 
i ne ff ec t i ve .   Cons ide r i ng  t r an sbounda ry 
impacts,  we no longer can afford the luxury 
o f  f a i l i ng  t o  i n t eg ra t e  p ro j ec t s  o r  coop-
e ra te  in  the i r  deve lopment  and  opera t ion . 
T h e  r o l e  o f  g o v e r n m e n t  i n  t h i s  p r o c e s s 
i s  c h a n g i n g .  H u g e  n u m b e r s  o f  p r o j e c t s 
have  fa i l ed  due  to  l ack  o f  in teg ra t ion  and 
su s t a inab i l i t y  o f  f i nanc ing  and  suppo r t .

Se t t i ng  app rop r i a t e ,  a ch i evab l e  goa l s 
and  work ing  t oge the r  t o  a ch i eve  t hem i s 
increas ingly  impor tant .  The sus ta inabi l i ty 
o f  e f f o r t s  i s  n e c e s s a r y  f o r  w o r k  i n  d e -
ve lop ing  and  deve loped  coun t r i e s .  Wa te r 
m a n a g e m e n t  a n d  s a n i t a t i o n  g o a l s  n e e d 
t o  b e  i n t e g r a t e d  a n d  e n e rg i z e d  t h r o u g h 
cont inued suppor t  and f inancing to  ensure 
a c c e s s  a n d  s u s t a i n a b i l i t y.  A p p l i c a t i o n 
ac ro s s  b road  na tu r a l  and  economic  l and -
scapes  i s  i nc r ea s ing ly  impor t an t .

Moderator :  Car l  Ganter
Panel ists:  Karin Krchnak,  Edward Drusina,  Kathleen Jackson, Robert Puente
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Session 2: Multi-Stakeholder Landscape

The  Mul t i -S takeho lder  Landscape  o f 
t h e  Wa t e r  C h a l l e n g e  s e s s i o n  a d d r e s s e d 
ques t i ons  o f  t he  su s t a inab i l i t y  o f  f u tu r e 
water  p rograms and  the  read iness  of  lead-
e r sh ip  to  addres s  the  cha l l enges  by  us ing 
an  inc lus ive ,  mul t i - s takeholder  approach . 
Acknowledging the degree of  interconnec-
t iv i ty  and  the  need  fo r  sus t a inab le  ac t ion 
and outcomes, the panel addressed the WEF 
Nexus .  They  spoke  o f  a  s ense  o f  u rgency 
f o r  i m p l e m e n t i n g  a n  i n t e g r a t e d  s y s t e m s 
app roach  t o  p rob l ems ,  and  i nves t i ga t i ng 
strategies,  such as using soi l  sustainabil i ty 
to  improve  ove ra l l  sus t a inab i l i t y  o f  WEF 
Nexus  r e sou rce s .

P a n e l i s t s  a d d r e s s e d  t h e  q u e s t i o n  o f 
h o w  t h e  g o v e r n m e n t  a n d  a c a d e m i a  c a n 
e f f e c t i v e l y  e n g a g e  t h e  p r i v a t e  s e c t o r  t o 
improve  the  sus ta inab i l i ty  o f  WEF Nexus 
r e sou rce s .  They  acknowledged  a  need  t o 
p roper ly  iden t i fy  bo th  the  cha l l enges  and 
po ten t i a l  so lu t ions ,  and  inc lude  po ten t i a l 
con t r i bu t i ons  o f  t he  p r i va t e  s ec to r.   A l -
t hough  pane l i s t s  f e l t  t h e  ba s i c  i dea s  w i l l 
generally come from academia,  there needs 
t o  b e  a  s h a r e d  l a n g u a g e  t h a t  i n c r e a s e s 
communica t ion  unders tandable  wi th in  ac -
ademic c i rc les ,  and a lso unders tood by the 
pr iva te  sec tor.  Government ,  in  addi t ion  to 
formulat ing pol icy,  must  provide f inancial 
s u p p o r t  a n d  g u i d a n c e  t o  a c h i e v e  p o l i c y 
ob jec t ives .  Academia ,  t he  p r iva t e  s ec to r, 
a n d  g o v e r n m e n t  m u s t  w o r k  e f f e c t i v e l y 
t oge the r,  bo th  ve r t i c a l l y  and  ho r i zon t a l -
l y,  t o  a l l o w  i d e a s  t o  f l o w  t h r o u g h  o p e n 
d ia logue .  Such  a  pa r tne rsh ip  wi l l  p rov ide 
g r ea t e r  c l a r i t y  i n  de f i n ing  p rob l ems  and 
imp lemen t ing  pos s ib l e  so lu t i ons . 

A common forum or  pla t form is  needed 
to  b r ing  academia ,  the  p r iva te  sec to r,  and 
gove rnmen t  t oge the r  t o  de f i ne  common , 
a t t rac t ive ,  meaningful  and workable  goals 
and  sha red  ob jec t ives .  Add i t i ona l ly,  da t a 
and measurements are important. A common 
set  of  indices  must  be  developed to  ensure 
deve lopment ,  shar ing ,  and  d i s t r ibu t ion  o f 
e f f ec t i ve  t e chno log i e s  and  da t a  r e l evan t 
t o  w a t e r  q u a l i t y  a n d  c a r b o n  f o o t p r i n t s . 
Problems must  be  wel l  def ined and should 
be  addressed  by  knowledgeab le  managers 
work ing  t oge the r  w i th  a cademia  and  t he 
p r i v a t e  s e c t o r  t o  d e f i n e  p a r a m e t e r s  a n d 
needs  accu ra t e ly. 

W h i l e  m u l t i - s t a k e h o l d e r  e n g a g e m e n t 
r equ i r e s  a  g r ea t  dea l  o f  deve lopmen t  and 
main tenance ,  the  e ffor t  i s  wor thwhi le  and 
c r i t i c a l  t o  p rog re s s  i n  a  number  o f  WEF 
Nexus  areas .  Such  engagement  maximizes 

Moderator :  R i chard  Law ford
Panel Members:  Rattan Lal ,  Monty Alger,  Peter Saundry,  Francisco Bernaola
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potent ia l  benef i ts  by ensuring meaningful , 
i n c l u s i v e  i n v o l v e m e n t  b y  s t a k e h o l d e r s . 
I t  h e l p s  b u i l d  a n d  c e m e n t  r e l a t i o n s h i p s 
t h r o u g h o u t  t h e  v a l u e  c h a i n ,  e n g a g i n g 
(no t  mere ly  in fo rming)  s t akeho lde r s ,  and 
m a k i n g  t h e m  p a r t n e r s  i n  t h e  p l a n n i n g 
a n d  g o a l - s e t t i n g  p r o c e s s e s .   B r o a d  h o r -
i zon t a l  and  ve r t i c a l  engagemen t  en su re s 
i den t i f i c a t i on  o f  a  r ange  o f  pe r spec t i ve s 
a n d  c l a r i f i c a t i o n  o f  p r i o r i t i e s  a s  w e l l 
a s  i den t i f i c a t i on  o f  ava i l ab l e  r e sou rce s .  
E n g a g e m e n t  a l s o  h e l p s  a l i g n  o b j e c t i v e s 
a n d  a c t i o n s  w i t h  s u s t a i n a b i l i t y  g o a l s , 
such  a s  p romo t ing  r enewab le  ene rgy  fo r 
c l e a n  w a t e r  p r o d u c t i o n  a n d  s t i m u l a t i n g 
syne rg i e s  i n  wa t e r  t r e a tmen t  and  r euse . 

A t  t h e  s a m e  t i m e ,  b r i d g e s  m u s t  b e 
b u i l t  b e t w e e n  t h e  a c a d e m i c  c o m m u n i t y 
and  indus t ry.  Such  pa r tne r sh ips  wi l l  he lp 
i d e n t i f y  a n d  w o r k  o n  t h e  i n t e r e s t s  o f 
s takeholders and promote interdiscipl inary 
work  g roups .  A mechan i sm to  p romote  an 
i n t e r d i s c i p l i n a r y  w o r k i n g  e n v i r o n m e n t 
i s  t h e  c r e a t i o n  o f  “ l e a r n i n g  s p a c e s ”  o r 
“ p l a y g r o u n d s ”  f o r  u n i v e r s i t i e s ,  i n d u s -
t r y,  a n d  o t h e r  s t a k e h o l d e r s .   F i n a n c i a l 
con t r ibu t ions  and  o the r  oppor tun i t i e s  fo r 
suppor t ,  r ecogn i t ion ,  and  reward  fo r  t ime 
and  commi tmen t  w i l l  f u r t he r  s t r eng then 
b r i dg ing  pa r t ne r sh ip s .

P a n e l i s t s  a l s o  a d d r e s s e d  f u n d i n g . 
I n  t h e  s h o r t  t e r m ,  f u n d i n g  i s  n e e d e d  t o 

d e v e l o p  l o w - c o s t  t e c h n o l o g i e s  f o r  W E F 
Nexus  resource  management .  An  example 
i s  sensors  tha t  would  have  the  capac i ty  to 
co l l ec t  and  a s s imi l a t e  l a rge  quan t i t i e s  o f 
‘b ig ’ da ta  and  improve  the  under s t and ing 
of  complicated WEF Nexus systems.  Some 
funding  may come f rom na t iona l  agenc ies 
such  a s  t he  an t i c i pa t ed  Na t i ona l  Sc i ence 
Founda t i on  Innova t i ons  a t  t he  Nexus  o f 
Food,  Energy,  and Water  Systems program. 
But  the  s takeholders  can  ass i s t  wi th  fund-
ing  and  “ in -k ind”  r e sou rce  con t r i bu t i ons 
t h rough  coo rd ina t ed  ac t i v i t i e s ,  pub l i c a -
t i o n s ,  p r o g r a m s  a n d  o t h e r  o rg a n i z a t i o n 
act ivi t ies  such as  a  Community of  Pract ice 
ne twork  t o  he lp  s t imu la t e  t he  emergence 
o f  a  WEF Nexus  commun i ty.

I t  was  no t ed  t ha t  t he  new  Texas  A&M 
Unive r s i t y  I n s t i t u t e  f o r  Wa te r  Resou rce s 
Sc i ence  and  Techno logy  i n  San  An ton io 
poses  an  ou ts tand ing  oppor tun i ty  fo r  aca-
demia  to  con t r ibu te  to  so lv ing  rea l -wor ld 
p r o b l e m s  b y  e s t a b l i s h i n g  s t r o n g e r  l i n k s 
t o  i ndus t ry  t h rough  app l i ed  r e sea r ch  and 
education that address local WEF Nexus-re-
l a t ed  i ndus t ry  needs .  Or i en t i ng  r e sea r ch 
i n s t i t u t e s  t o  a d d r e s s  t o d a y ’s  p r a c t i c a l 
n e e d s  c o u l d  h e l p  b r i n g  t h e  W E F  N e x u s 
community together to solve current  global 
i s sues ,  inc lud ing  improving  access  to  and 
u se  o f  r e l evan t  and  r e l i ab l e  i n fo rma t ion . 



P lenar y  sess i ons  were  fo l lowed  by  four  breakout  sess ion s ,  w i th 
par t i c ipants  ab l e  to  choose  which  sess ion  to  attend .   Ea c h  a l -

lowed part ic ipants  to  engage in  an  intens ive  p lanning  sess ion (char-
rette )  in  wh ich  var ious  “stakeho lders”  ( inc lud ing  par t i c i pants  f ro m 
academia ,  indust r y,  government ,  and  c iv i l  soc iety )  co l laborate d  i n 
c reat ing  a  v i s ion  for  ac t ion . 

Four breakout  s e s s ions  were  conduc ted : 

•  Ro l e  o f  Wa te r  Techno log i e s :  wa t e r- ene rgy -cos t  t r adeo ff s
•  Capac i t y  Bu i ld ing
•  Nexus  Pub l i c  Op in ion  Su rvey
•  Wa te r  Law/Po l i cy

Each  breakout  group  d i s cus sed  the  fo l l owing  ques t i ons :
•  Wha t  a r e  t he  p rob l ems  t ha t  need  t o  be  add re s sed?
•  Wha t  add i t i ona l  knowledge  do  we  have  and  need  t o  add re s s 

t he se  p rob l ems?
•  Wha t  k ind  o f  pub l i c -p r i va t e  pa r t ne r sh ip s  a r e  nece s sa ry /

pos s ib l e  t o  add re s s  t he se  p rob l ems?
•  Wha t  a c t i ons  can  he lp  bu i l d  pub l i c -p r i va t e  pa r t ne r sh ip s?
•  Way  fo rwa rd?

R e s o u r c e  N e x u s :  W a t e r ,  E n e r g y ,  F o o d
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Summary - Role of Water Technologies

Water-Energy -Cos t  Tradeo f f s

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

T h e  s u g g e s t i o n  w a s  m a d e  t o  c o n s i d e r 
a  D e s i g n - B u i l d - F i n a n c e - O p e r a t e - M a i n -
t a i n - Tr a n s f e r  P u b l i c - P r i v a t e  P a r t n e r s h i p 
( D B F O M T- P P P )  m o d e l  t o  a d d r e s s  w a -
t e r  c o n s u m p t i o n  b e h a v i o r.   T h e r e  i s  n o 
r e a l  w a y  t o  m e a s u r e  a n d  m o n i t o r  w a t e r 
m a r k e t s ,  y e t  t h e r e  a r e  e x a m p l e s  o f  a g -
g r e g a t e d  r e s o u r c e s  m a n a g e m e n t  i n  o t h e r 
a r e a s  o f  t h e  W E F  N e x u s .  F o r  e x a m p l e , 
t he  E l ec t r i c  Re l i ab i l i t y  Counc i l  o f  Texas 
m a n a g e s  t h e  f l o w  o f  e l e c t r i c  p o w e r  t o 

2 4  m i l l i o n  Te x a s  c u s t o m e r s ,  o r  a b o u t 
9 0  p e r c e n t  o f  t h e  s t a t e ’s  e l e c t r i c  l o a d .  
E s t a b l i s h i n g  a  D B F O M T- P P P w i t h i n  t h e 
w a t e r  s e c t o r  c o u l d  h e l p  o p t i m i z e  c o n -
sumpt ion ,  a s s i s t  w i th  f i nanc ing ,  i den t i f y 
a p p r o p r i a t e  t e c h n o l o g y  s o l u t i o n s ,  a n d 
t h e n  s u g g e s t  r e l e v a n t  p o l i c y  c h a n g e s .  
T h o u g h  a d d i t i o n a l  f i n a n c i n g  w o u l d  s t i l l 
be  needed ,  i nvo lvemen t  o f  p r iva t e  s ec to r 
i n v e s t o r s  a n d  t h e  p o t e n t i a l  f o r  a n  e f f i -
c i e n t l y - d i s t r i b u t e d  w a t e r  s y s t e m  h o l d s 
g r e a t  p r o m i s e . 

I t  was  sugges t ed  tha t  t he  way  fo rward 
m i g h t  i n c l u d e  a  f o r m a l  p u b l i c - p r i v a t e 
p a r t n e r s h i p  t e a m  t o  d e v e l o p  a n  a c t i o n 
p lan  focus ing  on  consumpt ion ,  reuse ,  and 
secondary use of  water.  Such a team would 
‘ o w n ’ t h e  a c t i v i t y,  i n c l u d i n g  i d e n t i f y i n g 
r e g i o n a l  p r i o r i t i e s ,  d e v e l o p i n g  a  Te x a s 
c o m m u n i t y  o f  p r a c t i c e ,  a n d  w o r k i n g  i n 
pa r tne r sh ip  wi th  un ive rs i t i e s .  Th i s  would 
a l s o  i n c l u d e  i n v o l v i n g  g r a d u a t e  s t u d e n t s 
w h o  w o u l d  s e r v e  a  d u a l  r o l e  a s  t r a i n e e s 
a n d  f u t u r e  s t a k e h o l d e r s ,  a n d  a s  c i t i z e n s 
a n d  w o r k e r s  i n  t h e  i n d u s t r i a l ,  p r i v a t e , 
a n d  c i v i l  s e c t o r s .
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Summary -  Capacity Bui lding

T h e  d i s c u s s a n t s  a c k n o w l e d g e d  t h a t 
w e l l - i n t e n d e d  p o l i c i e s  a n d  r e g u l a t i o n s 
c a n  h a v e  f a r  r e a c h i n g  a n d  s o m e t i m e s 
u n i n t e n d e d  c o n s e q u e n c e s .   M u c h  d e -
p e n d s  u p o n  e d u c a t i o n  o f  t h e  p u b l i c  a n d 
t h e  d e v e l o p m e n t  o f  t r u s t .   S t r e a m l i n i n g 
r egu l a t i o n s  an d  p o l i c i e s  a r e  c l e a r  i n i t i a l 
s t e p s  t o w a r d  c a p a c i t y  b u i l d i n g ,  p a r t i c -
u l a r l y  a t  t h e  l o c a l  g o v e r n m e n t  l e v e l .  A t 
t h e  s a m e  t i m e ,  c r e a t i o n  o f  n e w  m a r k e t s 
fo r ce s  new inves tmen t .  Economic  deve l -
o p m e n t  g r o u p s  c a n  p r o v i d e  i n f o r m a t i o n 
t o  e n h a n c e  t h e  w a y  i n  w h i c h  i n v e s t -
m e n t s  a r e  o b j e c t i v e l y  e v a l u a t e d .  T h e 
p u b l i c - p r i v a t e  p a r t n e r s h i p  m e c h a n i s m 
c o u l d  b e  e f f e c t i v e ,  b o t h  a s  a  ‘ s c o r e 
k e e p e r ’ a n d  a s  a  b r o k e r a g e  m e c h a n i s m 
f o r  p o t e n t i a l  i n v e s t o r s  a n d  c o n s u m e r s .  
An  example  migh t  i nc lude  t ax  b reaks  fo r 
a  w i n d  f a r m  c o m p a n y  i n  e x c h a n g e  f o r  a 
f i l t r a t i o n  s y s t e m  f o r  a r s e n i c s .

The  ‘ r i gh t ’ peop le  need  to  be  b rough t 
t o  t h e  t a b l e ,  i n c l u d i n g  t h o s e  w h o  u n d e r -
s t a n d  o r  r e p r e s e n t  m u l t i p l e  s t a k e h o l d -
e r s .  R e t u r n  o n  i n v e s t m e n t  n e e d s  t o  b e 
c o n s i d e r e d ,  a n d  i n c e n t i v e s  s h o u l d  a l i g n 
w i t h  o p p o r t u n i t i e s .   N e v e r t h e l e s s ,  a c -
c o u n t a b i l i t y  m u s t  b e  e x p e c t e d  f o r  b o t h 
ac t ion  and  l ack  o f  ac t ion .  Pub l i c–pr iva te 
( commun i ty )  pa r tne r sh ip s  mus t  cons ide r 
e n t r e p r e n e u r i a l  a n d  p r o f i t a b l e  v e n t u r e s , 
h e a l t h c a r e ,  e d u c a t i o n ,  a n d  b u s i n e s s .  
I t  i s  a l s o  n e c e s s a r y  t o  l o o k  a t  t y p e s  o f 

t e c h n o l o g i e s ,  s u c h  a s  m o b i l e  v e r s e s  s t a -
t iona ry  in f ras t ruc tu re ,  d i s t r ibu ted  ve r ses 
f o c u s e d  w a t e r ,  a n d  s a n i t a t i o n  s y s t e m s . 

A  k e y  c h a l l e n g e  i s  u n d e r s t a n d i n g 
t h e  c o n n e c t i v i t y  a m o n g  s y s t e m s  ( t h e i r 
i n t e r a c t i o n s ,  i n t e r d e p e n d e n c i e s ,  a n d 
r e l a t i o n s h i p s ) ,  d e v e l o p i n g  t h e  b a s e l i n e s 
( i n v e n t o r y  o f  r e s o u r c e s  a n d  a s s e t s ) ,  a n d 
fo rmula t ing  p lans  o f  ac t ion  tha t  cons ide r 
w a n t s  v e r s e s  n e e d s ,  t i m i n g ,  a n d  c o s t s 
( b o t h  f i n a n c i a l  a n d  p o l i t i c a l ) .
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S ession part ic ipants  sought  to  look comprehensively  at  r i sk .  Us ing 
the  example  o f  c l imate  change ,  they  saw the  i s sue  embedded  i n 

a  l a rger  system of  r i sks  hav i ng  geophys i ca l ,  economi c ,  human,  an d 
hea l th  fac tors  in  p lay.   They  a l so  noted  that  how d iv i s i ve  concepts 
such  as  c l imate  change  are  f ramed i s  c ruc ia l ,  because  d i v i s i ve  te r-
mino logy  can  i mpede  progress  on  pro jects .   Hence ,  d i scuss ion  fo -
cused  on  the  importance  o f  recogn i z ing  t rade-of fs  w i th in  the  W E F 
Nexus  system and  ar t i cu lat ing  how nexus  resources  a re  re lated  to 
each  other.

What  are  the  prob lems  that  need 
to  be  addressed ,  and  how are  po l i cy 
makers  in formed  and  in f luenced? 

I t  i s  necessary  to  crea te  a l te rnat ive 
fu tu re  scenar ios  tha t  por t r ay  poss ib le 
outcomes.  For  example ,  a  ‘mil lennium 
ecosystem model’ could offer a menu of 
different future outcomes as a means of 
inf luencing pol icy.  I t  is  a lso important 
t o  r e c o g n i z e  t h a t  u n i v e r s i t y  r e w a r d 
s t r uc tu r e s  a r e  no t  i n  a l i gnmen t  w i th 
a  l o c a l i z e d  f o c u s ,  s u c h  a s  e n g a g i n g 
l oca l  s t akeho lde r s .

What addit ional  knowledge do we 
have ,  or  i s  needed  to  addres s  the se 
prob lems?

I t  i s  n e c e s s a r y  t o  i d e n t i f y  t h e 
e l i t e s  and  t he  op in ion  l e ade r s  i n  t he 
commun i ty  and  t hen  t o  know how to 
engage  t he se  l e ade r s .

W h a t  k i n d s  o f  p u b l i c - p r i v a t e 
par tnersh ips  are  pos s ib l e?

It is essential to involve stakeholders 
at all levels: industry, local governments, 
academic inst i tut ions,  private and civil 
sec tors .   A loca l ized  focus  may  be  the 
m o s t  m e a n i n g f u l ,  b u t  t h e  u n i v e r s i t y 
r e w a r d  s t r u c t u r e  i s  p r o b a b l y  n o t 
a l i g n e d  w i t h  l o c a l  p e r s p e c t i v e s  f o r 
engagemen t .

W h a t  a c t i o n s  c a n  h e l p  b u i l d 
pub l i c -pr iva te  par tnersh ips?

Crea t e  common  g round .  I nvo lve  a 
c h a m p i o n / p o l i c y  e n t r e p r e n e u r  w i t h 
t he  ab i l i t y  t o  s ee  a  common  p rob l em 
and  ge t  peop l e  t o  come  t o  t he  t ab l e .

Spec i f i c  d i s cus s ion  ques t i ons  were  posed  to  th i s  group  and  addres sed . 
Here  are  the  ques t i ons  and  answers :
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W h a t  a d d i t i o n a l  k n o w l e d g e  d o  w e 
have /need  to  addres s  the se  prob lems?

S t u d i e s  a r e  n e e d e d  t h a t  q u a n t i f y 
r e s o u r c e s ,  d e f i n e  p r o p e r t y,  a n d  e n a b l e 

p r o p e r  m a n a g e m e n t  a n d  v a l u a t i o n .  I t 
i s  n e c e s s a r y  t o  u n d e r s t a n d  t h e  s c i e n c e . 
Fo r  examp le ,  we  shou ld  unde r s t and  t he 
r e a s o n s  w h y  s o m e  a q u i f e r s  d e p l e t e  a n d 

Spec i f i c  d i s cus s ion  ques t i ons  were  posed  to  th i s  group  and  addres sed . 
Here  are  the  ques t i ons  and  answers :

R e s o u r c e  N e x u s :  W a t e r ,  E n e r g y ,  F o o d
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Summary -  Water Law/Pol icy

The  d i s c us s i on  foc use d  a ro u n d  t h r ee 
s pec i f i c  t op i c s :  ( 1 )  s t r ong  s t a t e  p r i v a t e 
p r o p e r t y  r i g h t s  a f f e c t i n g  q u a n t i t y  o f 
w a t e r,  ( 2 )  f e de r a l  r e gu l a t i ons  r eg a rd in g 
qua l i t y  o f  wa t e r,  a nd  (3 )  t h e  imp ac t  o f 
eminen t  doma i n  on  p rope r ty  r i g h t s .  T h e 
abs en c e  o f  c om pre he ns i ve  o r  co n s i s t en t 
s t a t e  l aws  on  wa te r  quan t i ty  and /o r  c l a r-
i ty  regard ing  who  has  the  r igh t s  to  wa te r 
i n  t r a n s b o u n d a r y  r i v e r  b a s i n s  l e a d s  t o 
con f l i c t i ng  l a ws  a nd  c on fus io n  b e tween 
a n d  a m o n g  j u r i s d i c t i o n s .  W h e r e  t r a d i -
t i ona l  o r  h i s t o r i c  r i gh t s  a r e  en t r en ch ed , 
a t t e n t i o n  n e e d s  t o  b e  p a i d  t o  t r a n s f e r -
r ing  those  an t iqua ted  r igh t s  to  new uses , 
e s pec i a l l y  whe re  e x i s t i ng  r eq u i r emen t s 
p rov ide  no  incen t ive  fo r  conse rva t ion  o r 
e f f i c i e n t  u se .  An  e xa mple  a r e  t h e  man y 
s i t ua t i ons  i n  Te xa s  whe re  t h e r e  i s  l i t t l e 
o r  n o  i n c e n t i v e  t o  c o n s e r v e  g r o u n d w a -
t e r.   Ge ne ra l l y,  l a ws  a r e  no t  r e sp o n s iv e 
t o  n e w  t e c h n o l o g y,  n e w  i n f o r m a t i o n , 
changing  soc ia l  percep t ions  o r  norms ,  o r 
t o  c l ima t e  c ha nge .   A l l  a spec t s  o f  wa t e r 
r e s o u r c e s  u s e  a n d  m a n a g e m e n t  n e e d  t o 
b e  c o n s i d e r e d  a n d  i n c o r p o r a t e d  i n t o  a 
r ev i s ed  wa t e r  po l i c y.

Wa t e r  r e sou rc e  s t a ke ho ld e r s  a r e  n o t 
requi red  to  communica te  across  jur i sd ic -
t ions .  This  can lead to  confusion between 
po l i t i c a l  so lu t i ons  a nd  wa t e r  b a s in  l im-

i t a t i o n s .  E x amp le s  i n c lu d e  ‘bo t t om up ’ 
r eg io n a l  wa t e r  p l an s  t h a t  b eg in  l oca l l y 
w i th  l i t t l e  co n s id e r a t i o n  o f  impac t s  ba -
s i n  w id e  o r  b ey o n d .  Of t en ,  t he se  do  no t 
co n s id e r  o r  p ro t ec t  t h e  p u b l i c  i n t e r e s t .  
T h e r e  i s  n o t  a  s i n g l e  a g e n c y  i n  Te x a s 
charged  wi th  ve t t ing  informat ion  and  ad-
dressing water  pr ior i t ies .   A body charged 
w i th  r eg io n a l  p l an n in g  an d  educa t i on  i s 
n eed ed  t o  ad d re s s  d e f i n i t i o n s ,  po l i c i e s , 
publ ic  awareness  and other  broad mat ters 
affect ing water  resource  use  and manage-
men t .  A t  one  t ime ,  r e sea rch  and  fund ing 
were  l inked  to  r egu la t ion .  Tha t  coup l ing 
n o  l o n g e r  ex i s t s .  T h e re  i s  n o  o rgan i zed 
b o d y  t o  d e v e l o p  t h e  c o n v e r s a t i o n  a n d 
co n s id e r  t h e  l an d scap e .  

The legal system lags behind the science 
o f  wa te r  and  wa te r- re l a t ed  t echno log ies .  
L aws  h av e  n o t  k ep t  p ace  w i th  t e chno lo -
g y  d ev e lo p men t .   We  h av e  n o  c l ea r  s c i -
ence-based pol i t ica l  resolut ion  on s imple 
ma t t e r s ,  such  a s  (1 )  wha t  b rack i sh  wa te r 
i s  an d  wh o  o wn s  i t ,  ( 2 )  t h e  connec t i ons 
b e t w e e n  g r o u n d  a n d  s u r f a c e  w a t e r  a n d 
how these  r e sources  shou ld  be  r egu la t ed 
i n  co n ce r t ,  an d  (3 )  ma rk e t -b a sed  i s sue s 
and  pub l i c  good .  There  i s  huge  d i spa r i ty 
b e tween  t h e  p r i c e  o f  wa t e r  and  p r i c e  o f 
g a so l i n e ,  b u t  we  f a i l  t o  ad d re s s  t he  r e a l 
‘ v a lu e ’ an d  t r u e  ‘ co s t ’ o f  wa t e r.
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o t h e r s  d o  n o t .   We  n e e d  s t u d i e s  t h a t 
quan t i f y  t he  damage  o f  w i l l f u l  ha rm  o r 
m i suse  o f  r e sou rce s .

W h a t  t y p e s  o f  p u b l i c - p r i v a t e 
partnerships  are necessary and possible 
t o  addres s  the se  prob lems?    Are  they 
neces sar i l y  a  pos i t i ve  th ing?  

S o l u t i o n s  m a y  i n c l u d e  i n c e n t i v i z i n g 
p r iva t e  co rpo ra t i ons  so  t ha t  t hey  bene f i t 
f r o m  m i t i g a t i o n  o f  h a r m .  F o r  e x a m p l e , 
par tner ing wi th  governments  to  res tore  or 
p ro t ec t  na tu r a l  r e sou rce s ,  wh ich  shou ld 
lead to greater sustainabil i ty.   Government 
i s  expec t ed  t o  e s t ab l i sh  t he  ru l e s ,  wh i l e 
p r iva te  co rpora t ions  a re  expec ted  to  be  a 
source  of  funding .  We need to  take  ac t ion 
t o  p r o m o t e  s u s t a i n a b i l i t y  a n d  f i n a n c i a l 
b e n e f i t .  T h i s  i s  n o t  n e c e s s a r i l y  a l w a y s 
p o s i t i v e .   U s i n g  c e l e b r i t i e s  a n d  n o n -
g o v e r n m e n t a l  o rg a n i z a t i o n s  i s  f i n e ,  a s 
long as participants are properly informed. 

Incent ives  (publ ic  and pr ivate  a l ike)  need 
to  be  inclus ive  of  a l l  s takeholders .   Terms 
must  be  c lear ly  def ined .  Pol icy  should  be 
b a s e d  o n  s c i e n c e  ( k n o w l e d g e )  n o t  l a w.  
H o w e v e r ,  s o u n d l y - b a s e d  s c i e n c e  m u s t 
i n fo rm  the  l aw.

The  publ ic  needs  to  become invo lved .  
S takeholders  should  make  inves tments  to 
promote the overall  sustainabil i ty of water 
r e s o u r c e s .   A s t a t e w i d e  w a t e r  r e s o u r c e 
educa t i on  campa ign—conduc t ed  by  bo th 
p r i v a t e  a n d  p u b l i c  g r o u p s — w i l l  b r i n g 
about  a  be t te r  unders tanding  of  the  ro les , 
r ights ,  and responsibi l i t ies  of  individuals , 
c o r p o r a t i o n s ,  a n d  g o v e r n m e n t s .  T h e 
educa t i on  and  t e chno logy  s ec to r  shou ld 
i n fo rm  the  po l i t i c a l  s ec to r.  The  p r i va t e 
sector should be incentivized to streamline, 
ye t  prof i t ,  whi le  becoming more  involved 
i n  c r a f t i ng  new,  s c i ence -ba sed  l aws  and 
po l ic ies  a l lowing  for  g rea te r  coopera t ion 
be tween  i ndus t ry  and  un ive r s i t i e s .
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Tech Roadmapping -  Introduct ion

T h e  m a i n  g o a l  o f  Wa t e r  F o r u m  Te c h n o l o g y  R o a d m a p p i n g  w a s 
to  gather  in format i on  and  so lut ions  f rom experts  l ead in g  to  a 

pathway for  nexus-related technology development and implementat ion. 

T h e  Wa t e r  F o r u m  T e c h n o l o g y 
Roadmap  was  des igned  as  a  char re t t e 
b r i n g i n g  t o g e t h e r  i n v i t e d  t h o u g h t 
leaders on Nexus from universit ies and 
organizations interested in accelerating 
an unders tanding of  nexus  and re la ted 
t e c h n o l o g i e s .  T h e  N a t i o n a l  S c i e n c e 
Foundat ion-supported Texas Research 
Coordinat ion  Network,  RCN-CE 3SAR 
se rved  a s  an  i ndependen t  f ac i l i t a t o r . 

Participants focused on defining the 
mos t  c r i t i c a l  p rob l ems  f ac ing  nexus 
and  t e chno logy  f rom the  pe r spec t i ve 
o f  human ,  educa t i on ,  and  po l i cy  and 
l aw  d imens ions . 

Barriers and solutions were discussed. 
Pa r t i c ipan t s  a l so  cons ide red  ro l e s  o f 
the  va r ious  sec to r s  and  oppor tun i t i e s 
for  coopera t ion .  From th is ,  a  pa thway 
for promoting a better understanding of 
nexus  and technology implementa t ion 
was drawn—a roadmap for  nexus tech.

Roadmaps

Se t t i ng  t he  s t age  t o  de f i ne  Nexus 
d e l i b e r a t i o n s  i n  t h e  c o n t e x t  o f  a 
t e c h n o l o g y  r o a d m a p  i s  a  p r e v i o u s 
r o a d m a p p i n g  c h a r r e t t e :  h t t p : / /
TexasWate rTech .o rg 

Roadmaps  a r e  much  l i ke  s t r a t eg i c 
plans.   At the outset ,  roadmaps require 
c lear  vis ion of  the goal  and object ives 
obtained through stakeholder agreement. 

T h e  r o a d m a p  d i s p l a y s  a  c o n t i n u -
um o f  s t ep s  t o  t ake  t o  a ch i eve  s t a t ed 
o u t c o m e s .  I t  o u t l i n e s  l i n k s  a m o n g 
t a sk s  and  p r i o r i t i e s  f o r  a c t i ons  t o  be 
t aken  immed ia t e ly  and  i n  t he  fu tu r e . 
S t akeho lde r s  he lp  c r ea t e  a  consensus 
around performance targets ,  pathways, 
a s s e t s ,  p r i o r i t i e s ,  ma rke t  needs ,  ob -
s tac les ,  and  t ime  f rames  fo r  r e sea rch , 
deve lopmen t ,  demons t r a t i on ,  and  de -
ployment of technology and subsequent 
commerc i a l i z a t i on  pa thways .  

R o a d m a p s  a r e  o f t e n  u s e d  a s  a 
m e a n s  t o  h e l p  d i s p l a y  a n d  s i m p l i f y 
u n d e r s t a n d i n g  o f  c o m p l e x  s y s t e m s . 
The  p rocess  i t s e l f  engages  and  a l igns 
s t akeho lde r s  i n  a  common  cou r se  o f 
a c t i on .  

Bu i l d ing  a  r oadmap  i s  a  dynamic 
process .  Over  t ime ,  the  roadmap mus t 
evolve and be adapted,  accommodating 
t he  succe s se s  and  f a i l u r e s  o f  imp le -
ment ing roadmap-guided act ions ,  wi th 
s t akeho lde r s  r ema in ing  engaged . 

N e x u s  e x p e r t s  f o c u s e d 
on  three  d i m ens ions  in 
brea kout  groups :

The Human Dimension

The Education Dimension

T h e  P o l i c y,  L a w  a n d 
Regulatory Environment 
Di mens i on

R e s o u r c e  N e x u s :  W a t e r ,  E n e r g y ,  F o o d
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W a t e r  F o r u m  Te c h n o l o g y  Ro a d m a p p i n g  wa s  d o n e  t h ro u g h  a n 
in tens ive  workshop  invo lv ing  peop le  work ing  together  und er 

compressed  dead l ines .  I t  was  fac i l i ta ted  us ing  a  charret te  process . 

Charrettes provide for an interactive 
p a c e  i n  w h i c h  a  d i v e r s e  g r o u p  o f 
stakeholders, representing pluridisciplinary 
p e r s p e c t i v e s  ( i . e . ,  m u l t i - ,  i n t e r - , 
c r o s s - ,  a n d  t r a n s - d i s c i p l i n a r y )  a r e 
b rough t  t oge the r .  Pa r t i c ipan t s  fo l low 
a  r i g o r o u s ,  f a c i l i t a t e d  v i s i o n - d r i v e n 
process  to  achieve  speci f ied  outcome-
oriented goals and objectives. Charrettes 
a r e  e s p e c i a l l y  s u i t e d  t o  e n c o u r a g e 
discussions that go beyond conventional 
th inking,  and that  s t re tch the  envelope 
of  the  s ta tus  quo into  the  realm of  new 
pos s ib i l i t i e s . 

P a r t i c i p a n t s  h a d  o p p o r t u n i t y  t o 
o rgan ize  the i r  t hough t s  in  advance  o f 
t he  cha r r e t t e  by  a t t end ing  t he  Nexus 
C o n f e r e n c e  a n d  Wo r k s h o p  t h e  d a y 
p r eced ing  t he  cha r r e t t e . 

U p o n  a r r i v a l  a t  T e x a s  A & M 
Unive r s i t y -San  An ton io ,  pa r t i c ipan t s 
rece ived  welcomes  f rom the  pres ident 
o f  t h e  u n i v e r s i t y  a n d  o r g a n i z e r s . 
Pa r t i c i pan t s  t hen  r ece ived  a  b r i e f i ng 
o n  t h e  c h a r r e t t e  p r o c e s s .  A f t e r  t h e 
b r i e f i n g ,  p a r t i c i p a n t s  w e r e  a s k e d  t o 
attend one of three breakout discussions. 

Breakout  g roup  d i scuss ions  dur ing 
t he  cha r r e t t e  o f f e r ed  pa r t i c i pan t s  an 
opportunity to contribute to discussions 
and  l e a rn  f rom o the r s .  D i scus s ion  i s 
an  e s sen t i a l  e l emen t  o f  t he  p roce s s , 
because i t  begins the vi ta l ly- important 
p r o c e s s  o f  d e v e l o p i n g  a  c o m m o n 
understanding among stakeholders with 

d i ffe ren t  pe rspec t ives  and  knowledge 
l e v e l s  r e g a r d i n g  t h e  v a r i o u s  i s s u e s . 
While in subgroups, participants brought 
forward the  most  cr i t ical  i ssues  facing 
technology and the nexus from the human, 
educa t ion  and  po l icy / law d imens ions . 
They  focused  on  iden t i fy ing  bar r i e r s 
a n d  t h e  r o l e s  o f  t h e  p r i v a t e  s e c t o r , 
gove rnmen t ,  a cademia ,  and  r e sea rch 
ins t i tu tes  to  address  c r i t i ca l  p roblems 
t h r o u g h  t e c h n o l o g y  i n n o v a t i o n  a n d 
marke t -d r iven  so lu t ions . 

Moving from a generalized discussion 
to  a  more  spec i f i c  l eve l ,  pa r t i c ipan t s 
d i scussed  so lu t ions ,  nea r - t e rm needs , 
and gaps. The groups discussed scenarios 
f o r  c o l l a b o r a t i o n ,  c o o r d i n a t i o n ,  a n d 
alignment of opportunities on the nexus, 
such  as  new laws ,  co l labora t ions ,  and 
more nimble public  education systems. 
After  subgroup breakout discussions,  a 
c los ing  sess ion  p rov ided  par t i c ipan t s 
a n  o p p o r t u n i t y  t o  i m m e d i a t e l y  h e a r 
h i g h l i g h t s  o f  d i s c u s s i o n s  f r o m  e a c h 
b reakout  sess ion . 

B r e a k o u t  g r o u p  f a c i l i t a t o r s  f r o m 
RCN-CE3SAR presented the summaries. 
A  p r e s e n t a t i o n  b y  f o r u m  f a c i l i t a t o r 
D r .  J o r g e  V a n e g a s  d u r i n g  t h e  f i n a l 
plenary session offered part icipants  an 
oppor tun i ty  to  con t r ibu te  to  poss ib le 
nex t  s t eps .

T h i s  r e p o r t  p r o v i d e s  p a r t i c i p a n t s 
a  r e c o r d  o f  t h e  p r o c e s s ,  r e s u l t s , 
conc lus ions ,  and  nex t  s t eps .
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Cri t i ca l  Prob lems
T h e  m o s t  c r i t i c a l  p r o b l e m s  b r o u g h t 

forward by the groups are l is ted with notes 
o f  exp l ana t i on .   These  a r e  no t  p r e sen t ed 
i n  any  pa r t i cu l a r  o rde r.

Publ i c  unders tand ing .  Unde r s t and ing 
suff ic ient  for  reasoned decis ion making 
by  t he  pub l i c  r ega rd ing  t e chno logy  i s 
gene ra l l y  l a ck ing  i n  many  a r ea s .  Th i s 
i n c l u d e s  u n d e r s t a n d i n g  o f  t h e  n e e d 
fo r  change  and  impac t s  on  t he  fu tu r e . 
Wi thou t  unders t and ing ,  the  pub l i c  may 
d i s t r u s t  change .

Choices  versus  d irect ives .  The publ ic , 
especially consumers,  l ike to be engaged 
i n  change  w i th  impac t s  exp l a ined ,  bu t 
t h e  p u b l i c  o f t e n  f e e l s  l e f t  o u t  o r  i n -
a d e q u a t e l y  i n v o l v e d  b e f o r e  s o l u t i o n s 
a r e  i m p l e m e n t e d .  S t a k e h o l d e r s ,  e v e n 
r a t epaye r s ,  o f t en  don ’ t  unde r s t and  t he 
‘WHY’ fo r  change  and  how techno logy 
f i t s .  They  may fee l  unempowered ,  even 
a s  t hey  s ee  t he  r a t e s  t hey  pay  a r e  u sed 
t o  f i nance  t he  change  o r  new  t echno l -
og ie s .  Under  such  c i r cums tances ,  even 
t h e  b e s t  m o s t  u s e f u l  t e c h n o l o g y  c a n 
f a i l  i f  s t akeho lde r s  f a i l  t o  unde r s t and 
o r  don ’ t  a ccep t  i t .

Socio-economic mismatch.  Technology 
may  no t  be  r e l evan t  o r  f i t  t h e  needs  o f 
s o m e  s e g m e n t s  o f  t h e  p u b l i c  s e r v e d , 
desp i te  the  un iversa l  need  for  adequa te 

w a t e r,  e n e rg y  a n d  f o o d  s u p p l i e s .  F o r 
example ,  use  of  many new technologies 
r equ i r e  hav ing  In t e rne t  and  Wi -F i  a c -
ce s s ,  bu t  i n  many  a r ea s  such  acce s s  i s 
unava i l ab l e  o r  t oo  expens ive  fo r  many 
member s  o f  t he  pub l i c .

Priority Solutions and Technologies
To p  p r i o r i t i e s  f o r  s o l v i n g  p r o b l e m s 

i den t i f i ed  a r e  l i s t ed .

U n d e r s t a n d  s t a k e h o l d e r  i n t e r e s t s .  
As  changes  o r  new  t echno log i e s  come 
on  l i ne ,  i t  i s  impor t an t  t o  unde r s t and 
r e l e v a n t  c h a r a c t e r i s t i c s  o f  t h e  p u b l i c 
t ha t  w i l l  be  s e rved .  Use  t h i s  i n s igh t  t o 
communicate openly and effectively with 
the  publ ic  a t  the  r igh t  leve ls  cu l tura l ly, 
e c o n o m i c a l l y,  g e n e r a t i o n a l l y,  a n d  a t 
an  app rop r i a t e  l eve l  o f  unde r s t and ing .

Recru i t  and  grow advoca te s .  Open ly 
and  cons t ruc t i ve ly  engage  commun i ty 
l eade r s  and  members  o f  communi ty  o r-
gan i za t i ons  t o  succe s s fu l l y  imp lemen t 
c h a n g e  o r  e m p l o y  n e w  t e c h n o l o g y. 
Organ iza t ions  o f  mer i t  ex i s t  to  suppor t 
communi ty  socia l -welfare ,  educat ional , 
env i ronmen ta l ,  e conomic  o r  r e l i g ious 
needs .   As  an  example ,  t he  G i r l  Scou t s 
h e l p e d  i n  S a n  A n t o n i o  t o  i m p l e m e n t 
wa t e r  e f f i c i en t  t o i l e t s .  The re  i s  a  mu l -
t i p l i e r  e ff ec t  when  these  o rgan iza t ions 
a r e  e f f e c t i v e l y  e n g a g e d .  A n  e x a m p l e 

T his breakout  sess ion focused part ic ipant  attent ion on water  tech-
nologies  f rom the point  of  v iew of  human dimensions  and in  l ight 

o f  prev ious  d i scuss i ons  about  the  nexus  o f  water,  energy  and  fo o d .  
D i s c u s s i o n s  i n c l u d e d ,  b u t  we re  n o t  l i m i te d  to,  p u b l i c  s ta ke h o l d e r 
processes  and  engagement ,  t rust ,  empowerment ,  communit ies ,  cu l -
t u ra l  c h a l l e n g e s ,  p o l i t i c a l  re a l i t i e s ,  c o m p l a c e n c y,  u n d e rs ta n d i n g , 
and  par tnersh i ps . 
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o f  an  e f f ec t i ve  engagemen t  a c t i on  a r e 
‘ r i de - a longs ’ w i th  u t i l i t y  worke r s  t ha t 
e n a b l e  c o m m u n i t y  l e a d e r s  t o  b e t t e r 
u n d e r s t a n d  t h e  u t i l i t i e s ’ o p e r a t i o n s .  
T h e  p u b l i c  c a n  b e  i n v i t e d  t o  p r o j e c t 
s i tes  for  events  or  as  a  mat te r  of  course 
t h r o u g h  f i e l d  t r i p s  o r  s t a t i c  e x h i b i t s . 
With education organizations or schools, 
e x p a n d  i n t e r n s h i p s  w i t h  u t i l i t i e s  t o 
l e v e r a g e  t h e  i n f l u e n c e  o f  e d u c a t i o n 
i n s t i t u t i ons ,  s t uden t s  and  pa r en t s .   I n 
p a r t i c u l a r ,  e n g a g e  w a t e r - e n e rg y - f o o d 
o r i en ted  o rgan iza t ions ,  such  a s  the  Al -
l i ance  fo r  Wa te r  E ff i c i ency  (AWE)  t o 
bu i ld  an  ex tended  sense  o f  communi ty.

Incent ives .  S takeholders ,  and especia l-
l y  r a t e p a y e r s ,  m a y  s e e  t e c h n o l o g y  a s 
c o s t i n g  t h e m  m o n e y  w i t h o u t  b e n e f i t .  
P rov ide  i ncen t i ve s  t o  s t akeho lde r s  f o r 
a d o p t i n g / a c c e p t i n g  n e w  t e c h n o l o g y. 
C o n c e r n s  a b o u t  f i n a n c i a l  i m p a c t  m a y 
be  r educed  w i th  e f f ec t i ve  i ncen t i ve s .

Education.  Water-energy-food relat ion-
s h i p s  n e e d  t o  b e  e s t a b l i s h e d  t h r o u g h 
f o r m a l  a n d  i n f o r m a l  e d u c a t i o n  m e a n s 
a s  e a r l y  a s  p o s s i b l e .  A s  a n  e x a m p l e , 
p a r t i c i p a n t s  m e n t i o n e d  t h e  c o m m o n 
knowledge  about  food-energy  pyramids 
c r ea t ed  i n  t he  pa s t  by  i nc lu s ion  o f  t he 
p r i nc ip l e s  o f  such  py ramids  i n  m idd l e 
and  h igh  s choo l  cu r r i cu l a .  Today,  new 
examples  a r e  needed  to  i ng ra in  p r inc i -
p l e s  o f  wa te r  conse rva t ion ,  ene rgy  and 
food  th roughout  educa t ion .  This  can  be 
c a s t  a s  a n  a n n u a l  e v e n t .  A n  e x a m p l e 
i s  c r e a t i o n  o f  a  ‘ Wa t e r  D a y, ’ s i m i l a r 
t o  Ea r th  Day  c r ea t ed  i n  1970  and  s t i l l 
p r ac t i c ed  annua l l y.

Improve  communica t ions .  O ld  means 
t o  c o m m u n i c a t e  w i t h  t h e  p u b l i c  m a y 
n o  l o n g e r  b e  t h e  m o s t  e f f e c t i v e  w a y 
t o  r e a c h  t h e  p u b l i c ,  s u c h  a s  t h r o u g h 
n e w s p a p e r s  o r  r a d i o .  C o m m u n i c a t i o n 
now needs  t o  i nc lude  soc i a l  med i a .

I n h ib i tor s ,  Ob s tac l e s ,  Bar r i er s
Pa r t i c i pan t s  l i s t ed  a  number  o f  ba r r i -

e r s .  None  appea red  t e chn i ca l l y  d i f f i cu l t . 
I n s t ead  a l l  we re  t i ed  t o  po l i t i c a l  r e so lve , 
pe r sona l  w i l l ,  o r  l e ade r sh ip  compe t ency. 
T h e  f o l l o w i n g  a p p e a r e d  t o  b e  t h e  m o s t 
s i gn i f i c an t .  None  a r e  l im i t a t i ons  on  ad -
vancemen t s  i n  t e chno logy  i t s e l f .

C o m p l a c e n c y .   W h e n e v e r  a n  i s s u e  i s 
c o n t e n t i o u s  c o m p l a c e n c y  m a y  m a k e 
p r o g r e s s  o r  c h a n g e  d i f f i c u l t .  M o v i n g 
o u t s i d e  o n e ’s  o w n  c o m f o r t  z o n e  c a n 
b e  d i f f i c u l t .  T h i s  c a n  b e  p a r t i c u l a r -
l y  p r e v a l e n t  w h e r e  t h e r e  i s  a  l a c k  o f 
pe r sona l  a ccoun t ab i l i t y.  The  r e su l t  i s 
tha t  consequences  for  complacency  a re 
pa s sed  on  t o  t he  nex t  gene ra t i on .

P o l i t i c a l  w i l l .   T h e r e  m a y  b e  l i t t l e 
po l i t i c a l  w i l l  t o  change  o r  adop t  t e ch -
no log i e s  i f  t he r e  i s  r e s i s t ance .   I t  may 
ma t t e r  l i t t l e  why  the  r e s i s t ance  ex i s t s .  
Even  i f  i t  i s  due  t o  l a ck  o f  educa t i on , 
i n e f f e c t i v e  c o m m u n i c a t i o n ,  o r  m i s i n -
fo rma t ion  t he r e  may  be  l i t t l e  po l i t i c a l 
wi l l  to  implement  technology i f  const i t -
uenc ies  a re  pe rce ived  a s  unsuppor t ive .

Exposure .  Many  people  l ack  d i rec t  ex -
posure to water  issues.  Despite  droughts 
a n d  w a t e r  r e s t r i c t i o n s ,  m a n y  p e o p l e 
s imply  a re  no t  d i r ec t ly  a ffec ted  and  do 
no t  r ead  o r  pay  a t t en t ion  to  educa t ion -
a l  med i a  r e l a t ed  t o  wa t e r  p rob l ems .  A 
pe rce ived  l ack  o f  r e l evancy  can  c r ea t e  
comp lacency   o r  obs t ruc t i on i sm .

Cultura l  d i f f erences .  Soc io -economic 
matters  may mean some groups perceive 
w a t e r ,  e n e r g y  a n d  f o o d  c h a l l e n g e s 
d i f f e r e n t l y  t h a n  o t h e r  g r o u p s .   S u c h 
d i f f e r e n c e s  c a n  m a k e  i t  d i f f i c u l t  t o 
r each  some  en t i r e  g roups  o f  s t akeho ld -
e r s .   Tru s t  mus t  be  e s t ab l i shed  f i r s t  i n 
some  commun i t i e s  be fo r e  i n fo rma t ion 
c a n  e f f e c t i v e l y  p a s s  f r o m  o n e  p e r s o n 
t o  a n o t h e r.  H e n c e ,  t h e r e  m a y  e x i s t  a 
w i d e  d i v e r g e n c e  o f  o p i n i o n  i n  s o m e 
communit ies  and/or  among some groups 
o f  h o w  t o  a d d r e s s  w a t e r - e n e rg y - f o o d 
cha l l enges .
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Movi ng  F orw ar d

Par t ic ipan ts  were  op t imis t ic  tha t  cha l -
l enges  can ,  and  mus t ,  be  overcome.   They 
l i s t ed  a  number  o f  immed ia t e  a c t i ons  t o 
t ake .

Planning .  I t ’s  imposs ib le  to  implement 
change  o r  implemen t  new t echno log ies 
succe s s fu l l y  i f  you  don ’ t  know whe re 
you  want  to  end  up .  Thus  a  f i r s t  s t ep  to 
moving  forward  i s  to  c rea te  a  p lan  wi th 
a  c l e a r  de f i n i t i on  o f  wha t  i s  pos s ib l e . 
Dur ing  p lann ing ,  p r io r i t i ze  shor t  t e rm, 
long  t e rm,  and  mos t  impac t fu l  ac t ions .  
Deve lop  a  s t r a t eg i c  p l an  fo r  a ch i ev ing 
pub l i c  awareness .  P l an  an  annua l  com-
mun i ty  wa t e r  awa renes s  day.

F u n d i n g .  F u n d i n g  i s  n e e d e d  f o r  t o 
s u s t a i n  c o m m u n i c a t i o n  a n d  o u t r e a c h 
e f fo r t s  t o  engage  s t akeho lde r s .

P a r t n e r s h i p s .  E s t a b l i s h  l o c a l  u n i -
v e r s i t y - u t i l i t y  p a r t n e r s h i p s  o n  w a t e r 

e d u c a t i o n ,  e f f i c i e n c y  a n d  t e c h n o l o g y 
d e v e l o p m e n t .  T h r o u g h  s u c h  p a r t n e r -
s h i p s  p r o m o t e  t h e  w a t e r - e n e rg y - f o o d 
n e x u s  a n d  c o m m u n i t y  s u p p o r t  f o r 
f u t u r e  s u s t a i n a b l e  m a n a g e m e n t  a n d 
a d v a n c e m e n t  o f  t e c h n o l o g y  a n d  c o n -
s e r v a t i o n  m e a s u r e s .  C r e a t e  s t r a t e g i c 
a l l i a n c e s  w i t h  l o c a l  a n d  s t a t e w i d e 
o r g a n i z a t i o n s  t h a t  h a v e  s t r o n g  t i e s 
t o  c o m m u n i t i e s  ( e . g .  Te x a s  Wa t e r 
F o u n d a t i o n ) .

E n g a g e  a n d  r e c r u i t .  M e e t  a n d  e n -
g a g e  t h e  p u b l i c  w h e r e  t h e y  a r e ,  t h a t 
m e a n s  w h e r e v e r  –  a t  a  f l e a  m a r k e t , 
t h r o u g h  o n - l i n e  s o c i a l  m e d i a ,  g o i n g 
t o  communi ty  even t s  and  o rgan i za t i on 
m e e t i n g s ,  a n d  s o  o n .  I n  t h e s e  l o c a -
t i o n s  e d u c a t e ,  a s s e m b l e ,  a n d  r e c r u i t 
s u p p o r t e r s  a n d  a d v o c a t e s .   C r e a t e 
f o r u m s  t h a t  h e l p  b l e n d  s t a k e h o l d e r s 
o f  v a r i o u s  l e v e l s  o f  u n d e r s t a n d i n g , 
s t r a t e g i c  a l l i a n c e s ,  a n d  e n g a g e m e n t 
t o  e n a b l e  c r o s s  e d u c a t i o n ,  b r o a d 
s u p p o r t ,  a n d  c o m m o n  u n d e r s t a n d i n g .
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Cri t i ca l  Prob lems

T h e  m o s t  c r i t i c a l  p r o b l e m s  b r o u g h t 
forward  by  the  group are  l i s ted  wi th  notes 
o f  exp l ana t i on ,  bu t  a r e  no t  p r e sen t ed  i n 
any  pa r t i cu l a r  o rde r.

Awarenes s .  The  gene ra l  pub l i c  i s  no t 
awa re  o f  t he  nexus .  Pe rhaps  mos t  im-
po r t an t  t o  t he  d i s cus s ion  abou t  educa -
t i on ,  t he r e  i s  a  l a ck  o f  c l e a r  pe r ce ived 
value in  nexus-related new technologies 
t o  t h e  p u b l i c  a n d  l a c k  o f  i n c e n t i v e s 
t o  i nc r ea s e  aw a renes s  a t  any  l eve l  o f 
t r ad i t i ona l  educa t i on .  

K - 1 2  e d u c a t i o n .  Te a c h i n g  a b o u t  t h e 
wa te r- ene rgy - food  nexus  i s  mos t ly  ab -
sen t .   Change  wi l l  no t  be  easy.  There  i s 
genera l  r e s i s t ance  to  a l t e r ing  cur r i cu la 
i n  K - 1 2 .  E v e n  w h e n  c h a n g e s  d o  t a k e 
p l ace ,  t hey  t ake  p l ace  s l owly  and  may 
i nvo lve  po l i t i c a l  cha l l enges .  

Technical training.  As new technologies 
emerge ,  the re  i s  a  t ime  lag  be tween  the 
need  fo r  t r a ined  opera to rs  and  publ ic ly 
o r  f o r  p ro f i t  ava i l ab l e  t r a i n ing .   As  a 
result ,  industry i tself  must  often become 
the  f i r s t  l i ne  o f  t r a i n ing  deve lopmen t 
s imply  due  to  the  inabi l i ty  of  ex tens ion 
serv ices ,  communi ty  co l leges ,  or  work-
fo r ce - s avvy  un ive r s i t i e s  t o  r e spond  t o 
f u t u r e  n e e d  q u i c k l y.   P u b l i c - t r a i n i n g 
i n s t i t u t i o n s  a r e  o f t e n  u n a b l e  t o  l o o k 

beyond  pa s t  ma rke t  needs  and  i n to  t he 
f u t u r e .   T h e y  s i m p l y  d o  n o t  k e e p  u p 
with technology implementation, despite 
obvious  t rends ,  industry  market ing,  and 
mass ive  amounts  o f  in format ion  spread 
ac ro s s  t oday ’s  e l e c t ron i c  med i a . 

Higher educa t ion .  The  s epa ra t i on  be -
tween  wha t  i ndus t ry  needs  a s  t e chno l -
ogy  advances  and  wha t  i s  be ing  t augh t 
t o  s t u d e n t s  i s  e v e n  g r e a t e r  i n  h i g h e r 
e d u c a t i o n  t h a n  a t  t e c h n i c a l - t r a i n i n g 
i n s t i t u t e s .   T h i s  r e s u l t s  i n  a  l a c k  o f 
a l ignment  f rom wha t  educa to r s ,  and  by 
consequence s tudents ,  th ink needs  to  be 
l e a rned  ve r su s  wha t  s t uden t s  a c tua l l y 
n e e d  t o  k n o w  i n  o r d e r  t o  m e e t  w o r k -
fo r ce  needs  fo r  new  t echno logy.   The 
h i g h e r  e d u c a t i o n  “ c u l t u r e ”  h a s  b e e n 
s l ow  to  va lue  so lu t i on -based  r e sea r ch 
and  deve lopmen t .   The re  i s  l i t t l e  o r  no 
incent ive  for  adminis t ra tors  and facul ty 
t o  r e d e f i n e  t h e  c a r r i e r  p a t h  r e q u i r e d 
f o r  s t u d e n t s  t o  m e e t  t h e  d e m a n d s  o f 
n e w  t e c h n o l o g i e s  a s  t h o s e  t e c h n o l o -
g ie s  appea r  i n  the  nexus  workspace .  In 
p rac t i ce ,  t he re  may  be  d i s incen t ive  fo r 
responsiveness,  yet  technology advances 
and  work fo rce  needs  change .

Scalabi l i ty.  Current  approaches  are  not 
scalable  to  the problem.  The K-12 com-
muni ty,  t r a in ing  communi ty  and  h igher 
educa t i on  commun i ty  a r e  no t  work ing 
on  t he i r  own ,  l e t  a l one  coope ra t i ve ly, 
t o  add re s s  t he  p rob l em.

T his breakout  sess ion  focused part ic ipant  attent ion  on educat ion, 
the  nexus  and water  technolog ies .  Part ic ipants  env is ioned a  goal 

of  creating an educated publ ic  that cares about the water-energy-food 
nexus ,  and  that  takes  ac t ions  i n  support  o f  nexus  susta inab i l i t y.

Results - The Education Dimension
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Inhibitors ,  Obstacles ,  Barriers
Pa r t i c i pan t s  l i s t ed  a  number  o f  ba r r i -

e r s ,  o r  unde r ly ing  cause s .  The  fo l l owing 
appea red  t o  be  t he  mos t  s i gn i f i c an t ,  bu t 
a r e  no t  p re sen ted  in  any  pa r t i cu l a r  o rde r.

K-12  educa t ion .  Changes  i n  K-12  ed -
uca t ion  o f ten  requ i re  c lea r ing  po l i t i ca l 
o b s t a c l e s  a n d  s t r u c t u r e d  d e m a n d s  o n 
educa to r s .   I t  w i l l  t ake  t ime  to  educa te 
leaders  of  educat ion  reform and in i t ia te 
a  g r a s s roo t s  movemen t  w i th  su ff i c i en t 
i n f l u e n c e  t o  a d d  n e x u s  e d u c a t i o n  t o 
K-12  cu r r i cu l a .

Technical  tra ining.  Extens ion  serv ices 
a n d  t e c h n i c a l  t r a i n i n g  a r e  o f t e n  s l o w 
to  change  w i thou t  s t r ong  d i r ec t i on  o r 
i ncen t i ve s  f r om indus t ry  o r  ma rke t s .  

Higher educat ion.  Univers i ty  research 
a n d  e d u c a t i o n a l  m o d e l s  a r e  n o t  o n e s 
tha t  bend  eas i ly  to  d i s rup t ive  change .  
Thus  h ighe r  educa t ion  has  c r ea t ed  i t s 
o w n  r e s t r i c t i v e  e n v i r o n m e n t  t o  a d a p t 
the i r  models  quickly  enough to  respond 
to  new innovat ive  technologies  and the 
workforce  needs  that  invar iably  accom-
p a n y  t e c h n o l o g y  c h a n g e .  T h e  c u r r e n t 
t rend in  our  sys tem of  h igher  educat ion 

i s  fo r  un ive r s i t i e s  to  become as  much 
a l ike  as  poss ib le .   At  the  present ,  few 
u n i v e r s i t i e s  s t r i v e  t o  d e v e l o p  g r a d u -
ates  wi th  pract ica l  opera t ional  t ra in ing 
versus  theore t ica l  t ra in ing.  In  addi t ion, 
univers i ty  curr icula  approval  i s  t ied  to 
accredi ta t ion  agencies .  These  agencies 
are  s low to  respond and regimented to  a 
degree ,  making adapta t ion of  curr icula 
or  adopting new curricula a diff icult  and 
drawn out  process .
Scalability. Without the K-12 community, 
training community and higher education 
c o m m u n i t y  w o r k i n g  c o o p e r a t i v e l y  t o 
b r ing  forward  nexus- re la ted  educa t ion 
l i t t le  wi l l  happen.   At  a l l  levels  of  edu-
cat ion,  the  funding that  i s  avai lable  for 
workforce development,  new curriculum 
development ,  and STEM (science ,  tech-
nology,  engineer ing,  and mathemat ics  ) 
education has accounting and re+porting 
requirements that are so burdensome that 
few educators  or  educat ion adminis t ra-
to r s  a r e  w i l l i ng  to  accep t  t hese  funds 
and incorporate  them into  bui ld ing new 
programs or  cur r icu la .  Current ly  there 
is  no dis t inct  career  path  for  s tudents  to 
fol low at  the various levels  of  educat ion 
to  meet  w o r k f o r c e  n e e d s  o f  n e w  t e c h -
n o l o g y  r e l a t i v e  t o  t h e  n e x u s .
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Movi ng  F orw ard
Par t ic ipan ts  l i s ted  a  number  o f  imme-

d i a t e  a c t i ons  t o  t ake .

Awarenes s .   Lea rn ing  i s  i nc r ea s ing ly 
t ak ing  p lace  in  in fo rma l  spaces ,  u s ing 
videos,  Internet,  social  media,  and other 
new communicat ion technologies .  Such 
means  should  be  used in  general  publ ic 
educat ion ,  in  addi t ion  to  making nexus 
i n fo rma t ion  pa r t  o f  cu r r i cu l a  u sed  i n 
fo rmal  pub l i c  educa t ion .  We a l so  need 
t o  i nvo lve  r egu l a to r s  e a r l y,  engag ing 
t h e m  i n  n e x u s  d i s c u s s i o n s  t h a t  l e a d 
t o  h ighe r  l eve l s  o f  unde r s t and ing  and 
be t t e r  in fo rmed  regu la to r s .  The  ob jec -
t i ve  o f  t h i s  educa t i on  i s  t o  encou rage 
r e g u l a t i o n s  t h a t  a r e  f i r m l y  b a s e d  o n 
s c i ence  and  r ea son .

K-12 educat ion.  In  order  to  implement 
change in K-12 education,  a leader must 
e m e rg e .  S o m e  o n e  o r  m o r e  i n d i v i d u -
a l s  mus t  r e cogn i ze  t he  impor t ance  o f 
educa t ion  abou t  nexus  and  t ake  on  the 
po l i t i cs  o f  change ,  as  wel l  as  advoca te  
for  new curr icu la  among educators  and 
admin i s t r a t o r s . 

Higher educat ion .  Cur ren t  i ncen t ives 
t ha t  a r e  f o r c ing  un ive r s i t i e s  t o  f ocus 
o n  t h e o r e t i c a l  t r a i n i n g  a n d  b e c o m e 
a s  m u c h  a l i k e  a s  p o s s i b l e  m u s t  b e 
r e v e r s e d .  I n c e n t i v e s  s h o u l d  b e  m a d e 
a v a i l a b l e  t o  u n i v e r s i t i e s  t h a t  c h o o s e 
t o  equ ip  g r adua t e s  w i th  p r ac t i c a l  op -
e r a t i ona l  t r a i n ing  on  new  t echno logy.  
Administrat ive,  leadership,  and funding 
mode l s  need  t o  change  t o  enab l e  such 
d i s r u p t i o n  o f  c u r r e n t  p r a c t i c e .  T h e 
ve ry  de f in i t i on  o f  ca ree r  pa th  t h rough 
h ighe r  educa t i on  may  need  t o  evo lve 
t o  make  i t  po s s ib l e  t o  add re s s  f u tu r e 
w o r k f o r c e  n e e d s  i n  a  w a y  t h a t  w i l l 
mee t  new  t echno logy  r equ i r emen t s  o f 
t he  nexus .   Because  un ive r s i t y  cu r r i c -
u l a  a r e  t i ed  t o  acc r ed i t a t i on  agenc i e s , 
t h e s e  a g e n c i e s  w i l l  n e e d  t o  a d a p t  t o 
enab le  un ivers i t i e s  to  qu ick ly  adap t  to 
meet  new technology-dr iven workforce 
d e m a n d s .  I t  r e m a i n s  q u e s t i o n a b l e  i f 
h i g h e r  e d u c a t i o n  c a n  a d a p t  q u i c k l y 
enough  t o  add re s s  t he  new  innova t i ve 
t e chno log i e s  and  t he  work fo rce  needs 
tha t  inva r i ab ly  accompany  t echno logy 
change .  The  a l t e rna t ive  to  changes  de-

scribed by the group is  that  universi t ies 
wi l l  s imply  become even  less  e ffec t ive 
a t  meet ing the  educat ional  needs  of  the 
r e a l - l i f e  w o r k f o r c e  a n d  b e c o m e  s t i l l 
f a r t he r  r emoved  f rom the  t e chno logy 
i t  i s  i n  t he  p roce s s  o f  he lp ing  c r ea t e .

Sca lab i l i ty.  Nexus  i s  no t  j u s t  a  s ing le 
s u b j e c t  a r e a .  I t  a d d r e s s e s  m a t t e r s  o f 
water,  energy,  and food.  At  most  levels 
of  government  and in  univers i t ies  these 
a r ea s  a r e  add re s sed  i n  d i f f e r en t  work 
g r o u p s ,  a g e n c i e s ,  c o l l e g e s ,  d e p a r t -
ments ,  o r  o ther  ins t i tu t iona l  d iv i s ions .  
This  increases  the  chal lenge  of  making 
a n y t h i n g  h a p p e n  w i t h o u t  l e a d e r s h i p , 
p o l i t i c a l  s u p p o r t  a n d  a l l o w a n c e  f o r 
d i s rup t i on .  Such  l e ade r sh ip  w i l l  need 
t o  ex t end  t o  c r ea t i ng  an  env i ronmen t 
whe re  t he  K-12 ,  t r a i n ing ,  and  h ighe r 
e d u c a t i o n  c o m m u n i t i e s  c a n  w o r k  i n 
conce r t  t o  e s t ab l i sh  app rop r i a t e  l eve l 
cu r r i cu l a  on  nexus . 

Public-private-university partnerships. 
P u b l i c - p r i v a t e  p a r t n e r s h i p s  c a n  f o r m 
a  b a s i s  f o r  n e w  e d u c a t i o n a l  m o d e l s .  
H ighe r  educa t i on  and  t e chn i ca l  t r a i n -
i ng / ex t ens ion  can  l e a rn  f rom indus t ry 
m o d e l s  f o r  t r a i n i n g  a n d  e d u c a t i o n .  
Un ive r s i t i e s  need  t o  benchmark  w i th 
p r iva te  indus t ry  and  f igu re  ou t  how to 
partner in a fashion that  al lows industry 
t o  u s e  h i g h e r  e d u c a t i o n  i n  a  s m a r t e r 
way  than  ever  before .  There  i s  no  need 
to  re invent  what  a l ready exis t s .   A new 
model  for  n imble  del ivery  of  educat ion 
can  be  c r ea t ed  t ha t  t ake s  i n to  accoun t 
wha t  i ndus t ry  needs  and  wha t  h ighe r 
educat ion can bes t  del iver.   F inal ly,  we 
need  to  add  an  educa t ion  and  ou t reach 
componen t  t o  t he  agenda  o f  mee t i ngs 
on  nexus .   Workshops  and  o the r  mee t -
i ngs  on  nexus  sub j ec t s  shou ld  i nc lude 
educat ion components  to  ensure  educa-
t ion  keeps  pace .  Such  mee t ings  should 
be  he ld  r egu l a r l y,  because  when  new 
t e c h n o l o g i e s  b e c o m e  a v a i l a b l e ,  t h e 
m a r k e t  q u i c k l y  e s t a b l i s h e s  n e e d  a n d 
u se ,  immed ia t e ly  a f t e r  wh ich  t r a i ned 
o p e r a t o r s  a r e  n e e d e d .   A n t i c i p a t i n g 
and  ge t t i ng  ahead  o f  t he  cyc l e  c r ea t e s 
advantages  for  indus t ry  and  educat ion . 
On ly  t h i s  way  w i l l  educa t i on  i n s t i t u -
t ions  mee t  new demands  fo r  educa t ion 
and create  recogni t ion of  the  nexus and 
t he  evo lv ing  t e chno log i e s  i t  d r i ve s .
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Cri t i ca l  Prob lems

T h e  m o s t  c r i t i c a l  p r o b l e m s  b r o u g h t 
forward  by  the  group are  l i s ted  wi th  notes 
of  explanat ion .   These  a re  the  pol icy,  law, 
a n d  r e g u l a t o r y  i s s u e s  a n d  i m p e d i m e n t s 
a f f e c t i n g  t h e  w a t e r - e n e rg y - f o o d  n e x u s . 
T h e  f o l l o w i n g  a r e  n o t  p r e s e n t e d  i n  a n y 
pa r t i cu l a r  o rde r.

Legal  and regulatory  framework.  The 
S t a t e ’s  c u r r e n t  l e g a l  a n d  r e g u l a t o r y 
f r a m e w o r k  d o e s  n o t  t a k e  i n t o  c o n s i d -
e r a t i o n  t h e  l i f e - c y c l e  o f  w a t e r ,  f r o m 

e x t r a c t i o n  t h r o u g h  d i s t r i b u t i o n ,   u s e , 
t r ea tment ,  recovery,  reuse  and  u l t imate 
d i s p o s a l  i n t o  t h e  e n v i r o n m e n t .  Wa t e r 
r i g h t s  a r e  a l l o t t e d  b a s e d  o n  h i s t o r i c a l 
f a c t o r s  s u c h  a s  p r i o r  a p p r o p r i a t i o n , 
t h a t  m a y  n o t  m e e t  c u r r e n t  a n d  f u t u r e 
water  secur i ty  and sus ta inabi l i ty  needs . 
Wa t e r  r i g h t s  a r e  b e g i n n i n g  t o  b e  i n -
f l u e n c e d  b y  w a t e r  m a n a g e m e n t  p l a n s , 
b u t  t h e  p l a n s  a r e  n o t  c o n s i s t e n t  a c r o s s 
r e g i o n s .  O n e  g r o u p  m e m b e r  r e p o r t e d 
t h a t  s o m e  e n e r g y  c o m p a n i e s  a r e  a c -
q u i r i n g  w a t e r  r i g h t s  a n d  e s t a b l i s h i n g 
v i r t u a l  u t i l i t i e s ,  a  s i t u a t i o n  t h a t  c o u l d 
c r e a t e  f u t u r e  c o n f l i c t  a m o n g  u s e r s .

T hi s  breakout  g roup  focused  par t i c ipant  exper t i se  on  the  p o l i c y, 
l aw and  regu lator y  env i ronment  d imens ion .  D i scuss ions  i n c l u d -

ed ,  bu t  were  not  l i mi ted  to  statutes ,  regu l at ion  and  pub l i c  a ge n c y 
p ra c t i c e s ,  a n d  t h e  l e ga l  re g u l a t o r y  e nv i ro n m e n t  w i t h i n  w h i c h  a l l 
ac t ions  a f fect ing  the  nexus  ex i st .
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Fragmenta t ion  o f  au thor i ty.  The re  i s 
no authori ty—central  or  otherwise—that 
spans  t he  t h r ee  e l emen t s  o f  t he  nexus : 
wa t e r,  ene rgy,  and  food .  Fu r the rmore , 
t h e r e  i s  f r a g m e n t a t i o n  w i t h  r e s p e c t 
t o  r e g u l a t i o n s  a n d  d e c i s i o n  m a k i n g 
r e g a r d i n g  w a t e r  q u a l i t y,  w a t e r  p r o -
duc t i on  and  quan t i t y,  d i s t r i bu t i on  and 
avai labi l i ty.  Fragmentat ion resul ts  f rom 
mixed  au thor i t i e s  o f  d i ffe ren t  agenc ies 
and  d i ffe ren t  leve ls  of  respons ib i l i ty  a t 
t he  f ede r a l ,  s t a t e ,  r eg iona l ,  and  l oca l 
l eve l s .   I n t ens i fy ing  t he  p rob l em i s  a 
l a c k  o f  c o m m u n i c a t i o n ,  c o o p e r a t i o n , 
a n d  c o l l a b o r a t i o n  a m o n g  t h e  v a r i o u s 
part ies,  agencies,  etc.   Neither the Texas 
Water  Development  Board nor  any other 
en t i t y  ha s  imp lemen ta t i on  o r  en fo r ce -
men t  au tho r i t y  f o r  wa t e r.   Compe t ing 
needs ,  wan t s ,  demands ,  and  r i gh t s  f o r 
wa t e r  o f t en  con f l i c t .  P r i o r i t y  o f  a l l o -
ca t ion  and  use  a ffec t s  energy,  food ,  the 
env i ronment ,  and  o ther  a renas  o f  in te r-
e s t  and  conce rn .   I n  add i t i on ,  a c t i ons 
i n  o n e  p a r t  o f  t h e  n e x u s  c a n  p r o d u c e 
u n i n t e n d e d  c o n s e q u e n c e s  i n  a n o t h e r. 
F o r  e x a m p l e ,  n o - t i l l  f a r m i n g  e n h a n c -
e s  c rop  p roduc t i on  and  r educes  wa t e r 
consumpt ion ,  bu t  r equ i r e s  heav i e r  u se 
o f  he rb i c ide s .   The re  i s  no  i n t eg ra t i on 
o f  dec i s i on  mak ing  and  p r i o r i t i z a t i on 
ac ro s s  t he  va r i ous  needs  and  demands 
fo r  wa t e r.   Th i s  l e ads  t o  i ne f f i c i enc i e s 
and  a  more  l ega l i s t i c  approach  in  dea l -
i ng  w i th  con f l i c t s .

Incons i s t en t  u se  o f  s c i ence .  The  mos t 
b a s i c  a n d  s c i e n t i f i c a l l y - i n d i s p u t a b l e 
in te r re l a t ionsh ips  be tween  su r face  wa-
ter,  groundwater,  quant i ty  of  water,  and 
qua l i ty  o f  wa te r  may  no t  be  recognized 
by  con t ro l l i ng  s t akeho lde r s .

Inh ib i tor s ,  O bs tac l e s ,  B arr i e r s
Participants l isted a number of barriers, 

o r  unde r ly ing  cause s .  Ava i l ab l e  t e chno l -
ogy  was  no t  a  cons t r a in t  t o  so lu t i on ,  bu t 
a cce s s  t o  i t  was .  The  fo l l owing  appea red 
t o  be  t he  mos t  s i gn i f i c an t .

Mispercept ions .  Pe rcep t ions  about  the 
ava i l ab i l i t y  o f  wa te r,  ene rgy,  and  food 
v a r y  w i d e l y.   T h e  r e a d y  a v a i l a b i l i t y 

o f  c h e a p  w a t e r  h a s  c r e a t e d  a  r e l a -
t i v e l y  w i d e - s p r e a d  p u b l i c  p e r c e p t i o n 
t ha t  wa t e r  i s  an  e s sen t i a l l y  un l im i t ed 
r e s o u r c e .  I n  g e n e r a l ,  m e m b e r s  o f  t h e 
p u b l i c  b e l i e v e  e v e r y o n e  h a s  a  s i m p l e 
and  ba s i c  r i gh t  t o  wa t e r  and  pay  l i t t l e 
a t t e n t i o n  t o  w h e r e  i t  c o m e s  f r o m  o r 
h o w  i t  g e t s  t o  t h e m .   E x t e n d i n g  t h i s 
l a c k  o f  u n d e r s t a n d i n g  a n d  p e r c e p t i o n 
o f  r i gh t ,  t he re  a l so  i s  a  gene ra l  l a ck  o f 
understanding about  how the product ion 
and  ava i l ab i l i t y  o f  wa t e r,  ene rgy,  and 
f o o d  i n t e r r e l a t e .  T h i s  i s  e x a c e r b a t e d 
by  the  p ro found ly -d i f f e r en t  va lua t ions 
o f  t he se  commod i t i e s :  a l t hough  wa t e r 
i s  e s s e n t i a l  t o  b o t h  e n e rg y  a n d  f o o d 
a v a i l a b i l i t y,  i t  i s  a s s i g n e d  t h e  l e a s t 
va lue  in  the  p r i c ing  s t ruc tu re .  The re  i s 
i ncomple t e  o r  i ncons i s t en t  knowledge 
r e g a r d i n g  w a t e r  a v a i l a b i l i t y,  p a r t i c u -
l a r ly  how ove ra l l  supp ly  i s  a ff ec t ed  by 
the  in t e r re l a t ionsh ips  among  reduc ing , 
r e cyc l i ng ,  r eus ing ,  and  r epu rpos ing  o f 
wa t e r.

D a t a  n e e d s .   Av a i l a b i l i t y  a n d  a c c e s s 
t o  d a t a  a n d  i n f o r m a t i o n  i n  a n  u n d e r -
s t andab le ,  u sab le ,  and  ac t ionab le  fo rm 
is  inadequate .  Combined wi th  genera l ly 
poor  resul ts  wi th  educat ion and engage-
ment  e ffor t s  to  da te ,  th i s  d r ives  what  i s 
perceived,  bel ieved,  and acted  on by a l l 
pa r t i e s .   Tr ans f e r  and  i n t roduc t i on  o f 
ex i s t i ng  t e chno log i e s  a r e  i ncomple t e , 
i n a d e q u a t e ,  a n d  i n s u f f i c i e n t  t o  m e e t 
current needs.  Technical staff  at  relevant 
agencies and resources such staff have to 
work  wi th  a re  insuff ic ien t ,  par t i cu la r ly 
i n  t h e  s m a l l e r  g r o u n d w a t e r  c o n s e r v a -
t i o n  d i s t r i c t s .   I n  p a r t i c u l a r,  f u n d i n g 
i s  i nadequa t e  t o  suppo r t  s t ud i e s  a t  t he 
groundwater  conserva t ion  d is t r ic t  leve l 
that  would provide bet ter  unders tanding 
about  resource avai labi l i ty,  in teract ions 
among  su r f ace  and  g roundwa te r,  wa te r 
qua l i t y,  wa t e r  demands ,  and  more .

P o l i t i c a l  c o n s t r a i n t s .  P o l i t i c a l  p r e s -
su r e s ,  l ega l  ques t i ons  and  cha l l enges , 
a n d  p u b l i c  o p i n i o n  c r e a t e  r i s k s  f o r 
e l e c t e d  o f f i c i a l s  a n d  o t h e r  d e c i s i o n 
makers .   These  forces  suppress  wi l l ing-
nes s  among  e l ec t ed  o f f i c i a l s  t o  pu r sue 
n e w  l a w s  a n d  r e g u l a t i o n s .   P r e s s u r e s 
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a r e  d r i ven  by  d i f f e r i ng ,  and  a t  t imes , 
compe t ing  va lue  sys t ems  among  s t ake-
ho lde r s .  Fac to r s  i nc lude  pub l i c  r i gh t s 
v e r s u s  p r i v a t e  p r o p e r t y  r i g h t s ,  a  p e r -
c e p t i o n  o f  g r e a t e r  g o o d  o f  s o c i e t y  a t 
large,  impact  on non-human species ,  the 
env i ronmen t ,  e t c .   Fac to r s  i nc lud ing  a 
lack of  a  common value system, absence 
o f  a n  a p p r o p r i a t e  v a l u a t i o n  o f  w a t e r, 
a n d  r i s k s  c o m b i n e  t o  c a u s e  a  g e n e r a l 
l a c k  o f  t r u s t  a m o n g  t h e  p a r t i e s .  F o r 
example ,  t he re  i s  l ack  o f  t rus t  be tween 
c i t i z ens  w i th  wa t e r  r i gh t s  and  c i t i z ens 
w i thou t  wa t e r  r i gh t s ,  and  among  env i -
ronmen ta l i s t s ,  po l i t i c i ans ,  deve lope r s , 
agr ibus iness ,  wa te r-pro jec t  companies , 

u t i l i t i e s ,  and  so  on .  Fu r the rmore ,  i t  i s 
d i f f i cu l t  t o  i n t roduce  change ,  because 
there  i s  cons iderable  iner t ia  dr iv ing the 
current  system of  laws,  regulat ions ,  and 
p r a c t i c e s .  T h e r e  a r e  a l s o  p r e f e r e n t i a l 
i nd iv idua l  t r e a tmen t s  a s soc i a t ed  w i th 
the  s t a tus  quo .  Wate r,  ene rgy,  and  food 
are complex subjects individually,  which 
m a k e s  a c h i e v i n g  a  c o n s e n s u s  o n  t h e 
nexus  a l l  t h e  more  d i f f i cu l t .

Lack of incentives .  There are inadequate 
i ncen t ives  fo r  u se r s  t o  conse rve  wa te r.  
For  most  consumers ,  there  i s  not  even a 
sys t em in  p l ace  to  r ecogn ize  any  wa te r 
conse rva t i on  e f fo r t s  t hey  may  make .

Photos  near  San  Anton io  by  Forum speaker  J .  Car l  Ganter
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Movi ng  F orw ard
Pa r t i c i pan t s  p rov ided  sugges t i ons  on 

a d d r e s s i n g  c h a l l e n g e s .   T h e y  l i s t e d  a 
number  o f  immed ia t e  a c t i ons  t o  t ake .

Studies  (and  funding) .  S tud ies  shou ld 
be  conduc ted  to  quan t i fy  the  wa te r-en -
e rgy - food  nexus ,  w i th  work  t o  i nc lude 
validating the legit imacy of focus on the 
nexus  by  i l l u s t r a t i ng  app rop r i a t e  c a se 
s t u d i e s .  A s  e x a m p l e s  o f  s u c h  w o r k s , 
cons ide r  an  examina t i on  o f  t he  ene rgy 
c o s t  o f  w a t e r  p r o d u c t i o n ,  t r e a t m e n t , 
a n d  d i s t r i b u t i o n  f o r  f o o d  p r o d u c t i o n . 
A d o p t i o n  a n d  a d a p t a t i o n  o f  e x i s t i n g 
t e chno log i e s  shou ld  be  demons t r a t ed , 
par t icular ly  where  uncer ta in t ies  may be 
h igh .  P roof -o f -concep t  demons t ra t ions 
s h o u l d  b e  u n d e r t a k e n  f o r  n e w  t e c h -
no log i e s  o r  f o r  emerg ing  o r  unp roven 
concept  technologies  in  areas  cr i t ical  to 
nexus .  The re  i s  a  r o l e  f o r  un ive r s i t i e s 
and  p r i va t e  nonp ro f i t  o rgan i za t i ons  t o 
s e r v e  a s  i n d e p e n d e n t  b r o k e r s  f o r  t h e 
c a s e  s t u d i e s  a n d  d e m o n s t r a t i o n s .  To 
e n a b l e  s u c h  s t u d i e s ,  h o w e v e r ,  t h e r e 
mus t  be  new  coope ra t i ve  and  i n t eg ra -
t i ve  fund ing  mechan i sms .  One  op t i on 
i s  t o  e s t a b l i s h  a  m a j o r  f e d e r a l  p r o -
g r a m  d e s i g n e d  a l o n g  t h e  l i n e s  o f  t h e 
A d v a n c e d  R e s e a r c h  P r o j e c t s  A g e n c y, 
e i t he r  f o r  wa t e r  on ly  o r  f o r  t he  nexus . 
I f  i t  i s  neces sa ry  t o  work  w i th in  ex i s t -
i ng  agency  cons t r a in t s ,  t hen  agenc i e s 
r e s p o n s i b l e  f o r  f u n d i n g  r e s e a r c h  a n d 
deve lopmen t  i n  t he  nexus  a r ena  a t  t he 
f ede r a l ,  s t a t e ,  and  l oca l  l eve l s  shou ld 
be  i den t i f i ed  and  t he  l e ade r s  i n  t he se 

agencies  and relevant  legis lat ive branch 
c o m m i t t e e s  c o n t a c t e d  w i t h  i n f o r m a -
t i o n  a b o u t  n e x u s .  A m o n g  o p t i o n s  t o 
cons ide r  a r e  d i r ec t  app rop r i a t i ons  and 
u se r  f e e s  o r  a s s e s smen t s ,  f o r  f und ing 
a t  t he  s t a t e  o r  f ede r a l  l eve l s .  Fo r  such 
f u n d i n g ,  a n d  e s p e c i a l l y  f o r  u s e r  f e e s 
o r  r e l a t e d  a s s e s s m e n t s  s a f e g u a r d s  t o 
a s su r e  t he  fund ing  i s  a c tua l l y  u sed  a s 
intended should be added to  authoriz ing 
leg i s la t ion  and /or  regu la tory  au thor i ty.

P l a n n i n g .   H i g h - v a l u e  c o n s e r v a t i o n 
p ro j ec t s  shou ld  be  des igned  and  inco r-
porated into  the  Texas  State  Water  Plan. 
Cur r en t  fund ing  i n  t he  p l an  des igna t e s 
a  percentage  of  loan  funding  to  be  used 
on  conse rva t i on  p ro j ec t s ;  a  consensus 
on high-pr ior i ty  projects  would  provide 
a  ba s i s  f o r  a l l oca t i on  o f  l oan  funds .

C o o r d i n a t i o n .  I n c r e a s e d  i n t e r a c t i o n s 
a n d  c o o p e r a t i o n  a m o n g  a p p r o p r i a t e 
S t a t e  agenc i e s  shou ld  be  encou raged . 
A g e n c i e s  a t  i s s u e  i n c l u d e  t h e  Te x a s 
Commiss ion  on  Envi ronmenta l  Qual i ty, 
Texas  Wa te r  Deve lopmen t  Boa rd ,  and 
Texas  Pa rks  and  Wi ld l i f e  Depa r tmen t . 
A u n i v e r s i t y  o r  g r o u p  o f  u n i v e r s i t i e s 
cou ld  he lp  p romo te  such  coo rd ina t i on 
t h r o u g h  f o r u m s  o r  w o r k s h o p s .  E v e n 
t h o u g h  i t  m a y  b e  p o l i t i c a l l y  v o l a t i l e , 
t he se  s ame  un ive r s i t i e s  cou ld  i n i t i a t e 
an  e f fo r t  t o  eva lua t e  t he  need  fo r  and 
p o t e n t i a l  r o l e  o f  a  s i n g l e  S t a t e - l e v e l 
agency responsible for the water through-
ou t  i t s  l i f ecyc le ,  inc lud ing  p roduc t ion ,  
d i s t r i bu t i on ,  conse rva t i on ,  r eu se ,  and 
d i s cha rge  i n to  t he  env i ronmen t .

Photos  near  San  Anton io  by  Forum speaker  J .  Car l  Ganter
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Outreach  Educa t ion

C h a r r e t t e  p a r t i c i p a n t s  f o c u s e d  o n  a 
gene ra l  goa l  o f  u s ing  educa t i on  and  ou t -
reach  as  a  means  to  develop  unders tanding 
and  suppor t  among  the  pub l i c  fo r  work  on 
t he  nexus .  Howeve r  i t  was  no t  c l e a r  who 
would pay for  such education and outreach. 
Wa te r,  ene rgy  and  food  p rog ram r e spon -
s i b i l i t y  i s  s p r e a d  a c r o s s  m a n y  d i f f e r e n t 
w o r k  g r o u p s ,  a g e n c i e s ,  u n i v e r s i t i e s ,  d e -
partments ,  and other  inst i tut ional  divis ions 
i n  gove rnmen t ,  i ndus t ry  and  un ive r s i t i e s . 
Th i s  g ive s  some  r e spons ib i l i t y  t o  a l l ,  bu t 
f i na l  a ccoun t ab i l i t y  t o  none .

Because  the  general  publ ic  i s  not  aware 
o f  t he  nexus ,  t he r e  i s  a  l a ck  o f  c l e a r  pe r-
ce ived  va lue  o f  nexus - r e l a t ed  work  o r  o f 
a s soc ia t ed  new techno log ies .  Us ing  wa te r 
as  an  example ,  desp i te  d roughts  and  wate r 
r e s t r i c t i o n s  m a n y  p e o p l e  s i m p l y  a r e  n o t 
d i r ec t l y  a f f ec t ed  and  do  no t  r e ad  o r  pay 
a t t en t i on  t o  educa t i ona l  med i a  r e l a t ed  t o 
p rob l ems .

To  a c h i e v e  e d u c a t i o n  a n d  o u t r e a c h 
s eve ra l  a c t i ons  we re  r ecommended .

Par t ic ipants  sugges ted  us ing  case  s tud-
i e s  a s  r ea l - l i f e  examples  o f  why  eve ryone 
shou ld  ca r e  abou t  t he  nexus .

To  add re s s  gene ra t i ona l  cha l l enges  t o 
informat ion del ivery,  they recommend that 
educa t ion  and  out reach  ex tend  to  in formal 
educat ion spaces  by using videos,  Internet , 
social  media,  and other new communication 
t e chno log i e s .  Th i s  p romp ted  t he  sugges -
t i o n  t o  g e n e r a t e  o u t r e a c h  a n d  e d u c a t i o n 
o p p o r t u n i t i e s  u s i n g  v i r t u a l ,  i m m e r s i v e 
v i sua l i za t ion  op t ions  tha t  c r ea t e  i n t e r e s t -
ing  engagement  env i ronment s .  Th i s  cou ld 
i nc lude  game  p l ay  t o  ge t  peop l e  engaged . 
I t  cou ld  a l so  inc lude  the  wa te r  equ iva len t 
o f  a  d o o m s d a y  c l o c k  t o  a l l o w  p e o p l e  t o 
visual ize the nature of  sustainable resource 
u s e .  A n o t h e r  e x a m p l e  w a s  c r e a t i o n  o f  a 
“ Wa t e r  D a y, ”  s i m i l a r  t o  E a r t h  D a y  f i r s t 
r e c o g n i z e d  i n  1 9 7 0  a n d  s t i l l  p r a c t i c e d 
annua l ly  a s  a  means  to  p romote  educa t ion 
abou t  t he  env i ronmen t .

Pa r t i c ipan t s  a l so  s t a t ed  t ha t  educa t ion 
mus t  ex t end  to  a l l  members  o f  t he  pub l i c , 
regardless  or  whether  or  not  nexus technol -
og i e s  a r e  now pe rce ived  r e l evan t  t o  o r  f i t 
t he  needs  o f  some  segment s  o f  the  pub l i c . 

To forward change,  par t ic ipants  recom-
mended offer ing choices  versus  di rect ives . 
They  be l i eve  t he  impac t s  o f  nexus -d r iven 
change  o r  t e chno logy  mus t  be  exp l a ined , 
and that  s takeholders  should be empowered 

P a r t i c i p a n t s  re c o nve n e d  i n  a  c l o s i n g  s e s s i o n  fo l l o w i n g  c o m p l e -
t i o n  o f  b re a ko u t  g ro u p  d i s c u s s i o n s .   T h ey  h e a rd  s u m m a r i e s  o f 

resu l t s  o f  those  d i scuss i ons .   Fac i l i tator,  Dr.  Jorge  Vanegas ,  i d e nt i -
f ied  themes  that  cut  across  breakout  sess ions .   Dr.  Vanegas  a s ke d 
severa l  quest i ons  o f  the  ent i re  g roup  to  probe  areas  o f  con s e n s u s 
and  in  ant ic ipat ion  of  future  courses  of  act ion .  Part i c ipants  f rom a l l 
sess i ons  descr ibed  s imi la r  prob lems  and  pr ior i ty  so lut ions .   T h e re 
was  a  s imi lar  consensus  among part ic ipants  on consequences  of  fa i l -
ure  to  ac t ,  bar r ie rs  to  ac t ion ,  and  benef i t s  i f  ac t i on  i s  taken .  T h e re 
seemed to  be  genera l  agreement  on  what  i s  most  i mportant  to  f i x , 
and  what  needs  to  be  done  to  f i x  i t .  
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wi th  an  unde r s t and ing  o f  “why, ”  even  a s 
t h e y  m a y  s e e  r a t e s  t h e y  p a y  i n c r e a s e  t o 
f inance new technologies  for  nexus-related 
goods  o r  s e rv i ce s .

In an effort to recruit and grow advocates 
f o r  nexus ,  pa r t i c i pan t s  sugges t ed  open ly 
a n d  c o n s t r u c t i v e l y  e n g a g i n g  c o m m u n i t y 
l e ade r s  and  member s  o f  commun i ty  o rga -
n i za t i ons  i n  e f fo r t s  t o  imp lemen t  change 
and  employ  new techno logy.  They  be l i eve 
t he r e  i s  a  mu l t i p l i e r  e f f ec t  when  commu-
n i ty  o rgan iza t ion  members  a re  e ffec t ive ly 
engaged . 

Where  soc io-economic  or  cu l tu ra l  con-
d i t i ons  may  c r ea t e  m i sconcep t i ons  abou t 
the water,  energy and food nexus,  education 
e f f o r t s  m a y  r e q u i r e  f i r s t  e s t a b l i s h i n g  a 
h igh  l eve l  o f  t rus t .  Pa r t i c ipan t s  sugges ted 
meet ing  and  engaging  the  publ ic  wherever 
t h e y  a r e  t h r o u g h  c o m m u n i t y  e v e n t s  a n d 
c o m m u n i t y  o r g a n i z a t i o n  m e e t i n g s ,  r i d e 
a longs  w i th  u t i l i t y  worke r s ,  pub l i c  i nv i -
t a t i o n s  t o  p r o j e c t  s i t e s  f o r  e v e n t s ,  f i e l d 
t r i p s ,  e x h i b i t s ,  a n d  s c h o o l  e v e n t s  a n d 
i n t e r n s h i p s  t o  l e v e r a g e  t h e  i n f l u e n c e  o f 
educa t i on  i n s t i t u t i ons .  They  a l so  sugges t 
c rea t ing  educa t iona l  ou t reach  fo rums  tha t 
he lp  b l end  s t akeho lde r s  o f  va r i ous  l eve l s 
o f  unde r s t and ing ,  s t r a t eg i c  a l l i ances ,  and 
e n g a g e m e n t  t o  e n a b l e  c r o s s  e d u c a t i o n , 
broad support ,  and common unders tanding. 

Ed ucat ion  Re form and 
Ro le  o f  Un ivers i t i e s

C h a r r e t t e  p a r t i c i p a n t s  s t a t e d  t h a t  t h e 
bas i c  p r inc ip l e s  o f  t he  wa te r- ene rgy - food 
nexus ,  a s  we l l  a s  s i gn i f i c ance  fo r  f u tu r e 
e conomic  and  env i ronmen ta l  su s t a i nab i l -
i t y,  need  t o  be  t augh t  t o  s t uden t s  t h rough 
f o r m a l  a n d  i n f o r m a l  e d u c a t i o n a l  m e a n s 
s t a r t i ng  a s  e a r l y  a s  pos s ib l e  and  con t i nu -
i n g  t h r o u g h  h i g h e r  e d u c a t i o n .  A t t e n t i o n 
tu rned  to  the  need  fo r  educa t ion  re fo rm to 
enab le  f a s t e r  r e sponse  by  educa t ion  a t  a l l 
l eve l s  t o  enab le  i nco rpora t ion  o f  r e l evan t 
new techno logy  in  cur r i cu la ,  r e sea rch  and 
work fo rce  t r a i n ing  .

Pub l i c  educa t i ona l  cu r r i cu l a  deve lop -
ment  and del ivery  models  are  not  ones  that 
b e n d  e a s i l y  t o  d i s r u p t i v e  c h a n g e .   P a r -
t i c i pan t s  ques t i oned  i f  educa t i on  w i l l  be 
ab le  to  adap t  the i r  mode l s  qu ick ly  enough 

t o  a d d r e s s  t h e  n e w  n e x u s  s u b j e c t  a r e a s , 
re la ted  technologies ,  and  workforce  needs 
t h a t  i n v a r i a b l y  a c c o m p a n y  t e c h n o l o g y 
advancemen t .

K - 1 2 .  Wi t h  s u b j e c t  m a t t e r  a b o u t  t h e 
nexus  mos t l y  ab sen t  i n  K-12  cu r r i cu l a , 
t he  f i r s t  p r io r i ty  fo r  educa t ing  s tuden t s 
abou t  nexus  i s  t o  deve lop  and  add  nex -
us - re la ted  sub jec t  mat te r  to  appropr ia te 
K-12 curricula.  Because changes in K-12 
educa t i on  o f t en  r equ i r e  c l e a r i ng  po l i t -
i c a l  obs t ac l e s  and  s t r uc tu r ed  demands 
on  educa to r s ,  work  shou ld  s t a r t  imme -
d i a t e l y  a t  t h e  p o l i t i c a l  l e v e l  a n d  w i t h 
teachers and administrators.   Participants 
r e commend  t h i s  s t a r t  w i th  educa t i ona l 
e f fo r t s  d i r ec t ed  a t  ( 1 )  e l e c t ed  o f f i c i a l s 
in  educat ion pol icy leadership posi t ions, 
and  (2 )  g r a s s roo t s  educa t i on  o f  STEM 
educa to r s  t h roughou t  Texas .  One  p l ace 
th i s  can  be  implemented  i s  th rough  un i -
ve r s i t y  con t i nu ing  educa t i on  p rog rams 
f o r  t e a c h e r s  a n d  a s  K - 1 2  e d u c a t i o n 
s t u d e n t s  t a k e  u n i v e r s i t y  c o u r s e w o r k 
fo r  t he i r  deg ree .  I n  o rde r  t o  imp lemen t 
change  i n  K-12  educa t i on ,  pa r t i c i pan t s 
b e l i e v e d  a  l e a d e r  m u s t  e m e rg e .  S o m e 
one  o r  more  ind iv idua l s  mus t  r ecogn ize 
the  importance of  educat ion about  nexus 
and  t ake  on  t he  po l i t i c s  o f  change ,  a s 
we l l  a s  advoca t e  new  cu r r i cu l a  among 
educa to r s  and  admin i s t r a t o r s .

Technical training.  As new technologies 
emerg e ,  t h e  t ime  l ag  mu s t  b e  r educed 
between the need for trained operators and 
publ ic ly  ava i lab le  t ra in ing  a t  t echnica l 
t r a in ing  in s t i t u t e s .   Techn ica l  t r a in ing 

Without change, universities 
w i l l  b e c o m e  e v e n  l e s s 
e f f e c t i v e  a t  m e e t i n g  t h e 
education needs of the real-
l i fe  wo r k fo rc e  a n d  fa r t h e r 
r e m o v e d  f r o m  t h e  v e r y 
t e c h n o l o g i e s  u n i v e r s i t i e s 
a re  he l p i ng  c reate .
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ins t i tu tes  mus t  keep  up  wi th  technology 
i m p l e m e n t a t i o n  b y  f o l l o w i n g  i n d u s t r y 
marke t i ng  and  dep loymen t  t r ends .  Th i s 
c an  be  done  t h rough  a t t e ndan ce  a t  i n -
d u s t r y  c o n f e r e n c e s  a n d  b y  f o l l o w i n g 
i ndus t ry - r e l a t e d  me d ia .

H i g h e r  e d u c a t i o n .  T h e  c h a l l e n g e  o f 
change  i s  m a gn i f i e d  by  t he  s ep a ra t i o n 
between what  indust ry  needs  as  technol-
ogy  adva nc e s  a nd  wha t  i s  be in g  t au g h t 
t o  s t u d e n t s .  T h i s  i s  g r e a t e r  i n  h i g h e r 
e d u c a t i o n  t h a n  a t  t e c h n i c a l  t r a i n i n g 
i n s t i t u t e s .   The  h ighe r  e duc a t i o n  “cu l -
t u r e”  t ha t  f a i l s  t o  p l a c e  h igh  v a lu e  o n 
s o l u t i o n - b a s e d  r e s e a r c h  a n d  d e v e l o p -
m e n t  m u s t  b e  c h a n g e d  t o  e n g a g e  w i t h 
chang ing  t e c hno log i e s .   C u r r en t  d i s i n -
cen t i ve s  mus t  be  changed  t o  i ncen t i ve s 
for administrators and faculty to redefine 
the  ca r r i e r  pa th  requ i red  fo r  s tuden t s  to 
mee t  t he  demands  o f  new t echno log ie s . 
U n i v e r s i t y  r e s e a r c h  a n d  e d u c a t i o n a l 
m ode l s  a r e  no t  one s  t ha t  be nd  ea s i l y  t o 
d is rupt ive  change ,  c rea t ing  a  res t r ic t ive 
e n v i r o n m e n t  f o r  a d a p t i n g  q u i c k l y  t o 
respond  to  new innova t ive  t echnolog ies 
a n d  t h e  w o r k f o r c e  n e e d s  t h a t  i n v a r i -
a b l y  a c c o m p a n y  t e c h n o l o g y  c h a n g e . 
To  suppo r t  change  i n  h ighe r  educa t i on , 
c u r r i c u l a  a c c r e d i t a t i o n  a g e n c i e s  m u s t 
a l s o  ad a p t  t he i r  m ode l s  a nd  p ro ce s s in g 
t im es  t o  e na b l e  un ive r s i t i e s  t o  q u i ck ly 
r e spond  to  mee t  new techno logy-dr iven 
w or k f o rc e  de ma nds . 

S c a l a b i l i t y .  E d u c a t i o n  a b o u t  n e x u s 
needs  t o  s c a l e  t o  m e e t  t he  need s  o f  t h e 
K - 1 2 ,  t r a i n i n g  a n d  h i g h e r  e d u c a t i o n 
communi t ies .  This  wi l l  requi re  a l l  th ree 
comm u n i t i e s  work i ng  c oope ra t i v e ly  t o 
b r ing  fo rward  nexus - r e l a t ed  educa t ion . 
F u n d i n g  s h o u l d  b e  m a d e  a v a i l a b l e  t o 
p r o m o t e  n e w  c u r r i c u l u m  a n d  w o r k -
f o r c e  d e v e l o p m e n t .  To  e n a b l e  r e a d y 
u s e  o f  f unds ,  t he  e xc e s s i ve  acco u n t i n g 
and  repor t ing  requ i rements  tha t  impede 
use  o f  such  funds  shou ld  be  l e s sened  o r 
r emove d  e n t i r e l y.

Public-private-university partnerships . 
Pa r t ne r sh ip s  shou ld  be  u sed  t o  f o rm  the 
basis  for  new, faster  evolving educat ional 
mode l s .   Based  on  i ndus t r i a l  educa t i on 

r e q u i r e m e n t s  f o r  a p p l y i n g  n e x u s  t e c h -
n o l o g i e s ,  u n i v e r s i t i e s  m u s t  b e n c h m a r k 
w i t h  p r i v a t e  i n d u s t r y  a n d  p a r t n e r  i n  a 
f a s h i o n  t h a t  a l l o w s  u n i v e r s i t i e s  t o  t a p 
i n to  i ndus t ry  r e sou rce s ,  and  i ndus t ry  t o 
u s e  h i g h e r  e d u c a t i o n  i n  a  s m a r t e r  w a y 
t han  eve r  be fo r e .   Unde r s t and ing  t he r e 
i s  no  need  t o  r e i nven t  wha t  a l r e ady  ex -
i s t s ,  a  new mode l  fo r  n imble  de l ive ry  o f 
educa t i on  can  be  c r ea t ed  t ha t  t ake s  i n to 
a c c o u n t  w h a t  i n d u s t r y  n e e d s  a n d  w h a t 
h ighe r  educa t i on  can  be s t  de l i ve r.

In furtherance of  more rapid evolut ion 
o f  e d u c a t i o n ,  m e e t i n g s  s h o u l d  b e  h e l d 
r e g u l a r l y  b e t w e e n  u n i v e r s i t y  f a c u l t y, 
r e g u l a t o r y  a g e n c y  s t a f f ,  a n d  i n d u s t r y 
l e ade r s  on  emerg ing  t op i c s  whe re  nex -
u s - r e l a t e d  t e c h n o l o g y  i s  e n t e r i n g  t h e 
m a r k e t  a n d  a p p l i c a t i o n .   A n t i c i p a t i n g 
a n d  s t a y i n g  a h e a d  o f  t h e  t e c h n o l o g y 
implementa t ion  cycle  c rea tes  advantages 
fo r  i ndus t ry,  r e s ea r che r s  and  educa to r s . 
Only  th is  way wi l l  educat ion  ins t i tu t ions 
r ema in  engaged  w i th  r e l evan t  r e s ea r ch , 
m e e t  n e w  d e m a n d s  f o r  e d u c a t i o n ,  a n d 
c r ea t e  r e cogn i t i on  o f  t he  nexus  and  t he 
evo lv ing  t e chno log i e s  i t  d r i ve s . 

Publ i c  Po l i c i e s
P a r t i c i p a n t s  s t a t e d  t h e  S t a t e ’s  c u r r e n t 

l e g a l  a n d  r e g u l a t o r y  f r a m e w o r k  f a i l s  t o 
r e f l e c t  t he  ba s i c  and  i nd i spu t ab l e  s c i ence 
unde r ly ing  t he  l i f e cyc l e  o f  wa t e r  and  u se 
b y  h u m a n s ,  f r o m  e x t r a c t i o n  t h r o u g h  d i s -
t r i bu t i on ,  t r e a tmen t ,  r e cove ry,  r eu se ,  d i s -
p o s a l  i n t o  t h e  e n v i r o n m e n t ,  a n d  u l t i m a t e 
r ecyc l ing  as  g roundwate r,  su r face  wa te r  o r 
a t m o s p h e r i c  w a t e r.  Wa t e r  r i g h t s  a r e  d i s -
t r i bu t ed  ba sed  on  h i s t o r i c a l  f a c to r s ,  such 
a s  p r i o r  app rop r i a t i on ,  t ha t  may  no t  mee t 
f u t u r e  w a t e r  s e c u r i t y  a n d  s u s t a i n a b i l i t y 
needs .  Pa r t i c i pan t s  exp re s sed  unde r s t and -
ing  o f  t he  po l i t i c a l ,  s oc i a l ,  t e chn i ca l ,  and 
e c o n o m i c  c o n s t r a i n t s  t o  r a p i d  c h a n g e  i n 
po l i c i e s ,  l aws ,  r u l e s ,  and  pub l i c  op in ion .

U n i f y i n g  l e a d e r s h i p .  Wa t e r  r i g h t s  a r e 
b e g i n n i n g  t o  b e  i n f l u e n c e d  b y  w a t e r 
management  p lanning and adopted  p lans , 
bu t  t he  p l ans  a r e  no t  cons i s t en t  a c ro s s 
r e g i o n s .  P r o g r e s s  i n  t h i s  a r e a  s h o u l d 
con t inue ,  bu t  f ragmenta t ion  o f  au thor i ty 
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o v e r  r e g u l a t i o n s  a n d  d e c i s i o n  m a k i n g 
r e g a r d i n g  w a t e r  q u a l i t y ,  p r o d u c t i o n , 
q u a n t i t y,  d i s t r i b u t i o n ,  a n d  a v a i l a b i l i t y 
make  any  dec i s ion  abou t  wa te r  d i ff i cu l t . 
Cha l l enges  expand  a s  f ocus  t u rn s  t o  t he 
nexus which encompasses many additional 
sub j ec t  a r ea s .  Po l i cy  changes  a f f ec t i ng 
wa t e r  o r  t he  nexus  may  r equ i r e  coo rd i -
n a t i o n  a m o n g  n u m e r o u s  w o r k  g r o u p s , 
a g e n c i e s ,  u n i v e r s i t i e s ,  g o v e r n m e n t a l 
d e p a r t m e n t s ,  o r  o t h e r  i n s t i t u t i o n a l  d i -
v i s i o n s  t h a t  a r e  r e s p o n s i b l e  f o r  p o l i c y 
a t  t he  l oca l ,  r eg iona l ,  s t a t e  and  f ede ra l 
l e v e l s  o f  g o v e r n m e n t .  A s  s u c h ,  t h e r e 
needs  to  be  increased re l iance  on sc ience 
and  be t t e r  coo rd ina t i on  ac ro s s  t he  va r-
i ous  l eve l s  o f  gove rnmen t  and  work ing 
groups  respons ib le  for  nexus  mat te rs .  As 
w i th  educa t i on ,  po l i t i c a l  and  g r a s s roo t s 
l e a d e r s h i p  i n  a d v o c a c y  o f  d i s r u p t i v e 
c h a n g e  w i l l  b e  n e e d e d  t o  c o u n t e r  t h e 
p o l i t i c a l  a n d  b u r e a u c r a t i c  c o n s t r a i n t s 
t o  i n t eg ra t i on  o f  nexus  s c i ence  i n to  t he 
po l i cy -mak ing  p roce s s . 

Use  o f  s c i ence .  Educa t i on  and  ou t r each 
w i l l  be  r equ i r ed  t o  c r ea t e  g r ea t e r  l eve l s 
o f  a w a r e n e s s  a b o u t  t h e  n e x u s ,  a n d  f o r 
wa t e r  i n  pa r t i cu l a r,  abou t  t he  i nd i spu t -
ab l e  i n t e r r e l a t i onsh ip s  be tween  su r f ace 
w a t e r,  g r o u n d w a t e r,  q u a n t i t y  o f  w a t e r, 
and qual i ty  of  water.  Such educat ion wi l l 
h e l p  p a v e  t h e  w a y  f o r  r e a s o n e d  p o l i c y 
change  ba sed  on  r ecogn i t i on  o f  f a c tua l 
i n fo rma t ion .

Planning .   High-value conservat ion proj-
ec ts  should  be  des igned and incorporated 
i n to  t he  Texas  S t a t e  Wa te r  P l an .  D i r ec t 
f u n d i n g  f o r  h i g h  p r i o r i t y  c o n s e r v a t i o n 
work  shou ld  be  added  t o  t he  p l an . 

C o o r d i n a t i o n .  I n c r e a s e d  i n t e r a c t i o n s 
and  coope ra t i on  among  un ive r s i t i e s  and 
state agencies with responsibil i ty for nex-
us - r e l a t ed  po l i cy  shou ld  be  encou raged 

and  implemented .   A un ive r s i ty  o r  g roup 
o f  un ive r s i t i e s  cou ld  he lp  p romo te  such 
coo rd ina t i on  t h rough  an  ongo ing  s e r i e s 
o f  f o rums  o r  workshops .

Research  and  Data
Unive r s i t i e s  and  p r iva t e  r e sea rch  o rga -

n i z a t i o n s  c a n  p l a y  a  r o l e  a s  i n d e p e n d e n t 
b rokers  fo r  demons t ra t ion  of  nexus- re la ted 
t e c h n o l o g i e s  t o  a c c e l e r a t e  c o m m e r c i a l -
i z a t i on  and  app l i c a t i on .  P roo f -o f - concep t 
demons t r a t i ons  fo r  emerg ing  o r  unp roven 
c o n c e p t s  s h o u l d  b e  u n d e r t a k e n  i n  a r e a s 
c r i t i c a l  t o  nexus .

There  i s  need  to  inc rease  access  to  da ta 
a n d  i n f o r m a t i o n ,  m a k i n g  i t  a v a i l a b l e  t o 
indus t ry,  researchers ,  and  po l icy  makers  in 
an  unde r s t andab l e ,  u sab l e ,  and  ac t i onab l e 
form.  This  inc ludes  an  inventory  and  t rans-
fer  of  informat ion on exis t ing technologies . 
M a k i n g  u s e  o f  t h i s  i n f o r m a t i o n ,  s t u d i e s 
s h o u l d  b e  c o n d u c t e d  t o  b e t t e r  q u a n t i f y 
t h e  w a t e r - e n e rg y - f o o d  n e x u s ,  w i t h  w o r k 
t o  i n c l u d e  w i d e l y  d i s s e m i n a t i n g  r e s u l t s 
t h r o u g h  d e v e l o p m e n t  a n d  d i s t r i b u t i o n  o f 
app rop r i a t e  c a se  s t ud i e s . 

Fund ing  wi l l  be  r equ i red  fo r  new work , 
w i th  no rma l  r ou t e s  f o r  f und ing  wa t e r,  en -
e rgy  and  food  r e l a t ed  r e sea r ch  sugges t ed 
a s  f i r s t  s t ep s  f o r  i nqu i ry.  One  op t i on  sug -
ges t ed  was  t o  s eek  e s t ab l i shmen t  o f  a  new 
f ede ra l  p rog ram des igned  a long  t he  l i ne s 
o f  t he  Advanced  Resea rch  P ro j ec t  Agency, 
e i the r  fo r  wa te r  on ly  o r  fo r  the  nexus .  Th i s 
wou ld  i nc lude  d i r ec t  app rop r i a t i ons  a t  t he 
s t a t e  o r  f ede r a l  l eve l s .

Plann ing .  I t ’s  imposs ib l e  t o  imp lemen t 
w o r k  o r  t e s t  n e w  t e c h n o l o g i e s  i f  y o u 
don ’ t  know whe re  you  wan t  t o  end  up . 
A key  s t ep  fo rwa rd  w i l l  be  c r ea t i on  o f 
a  p l an ,  w i th  c l e a r  sho r t -  and  l ong - t e rm 
a c t i o n s ,  i n c l u d i n g  a c t i o n s  t o  a c h i e v e 
pub l i c  awa renes s .



R e s o u r c e  N e x u s :  W a t e r ,  E n e r g y ,  F o o d

Appe nd i ce s

Appendix  I    . . . .  Par t i c ipants
Append ix  I I   . . . .  Organ izers
Append ix  I I I  . . . .  Agenda
Append ix  IV  . . . .  Webs i te

Photo  near  San  Anton io  by  Forum speaker  J .  Car l  Ganter



W a t e r  F o r u m  &  T e c h  R o a d m a p

Append ix  I  — Par t i c ipants

James  Ab bey  –  The  Texas  A&M Univers i ty  System

M o nt y  A lger  –  Th e  Pennsy lvan ia  S tate  Un ivers i ty

Fran c i sco  Jav ie r  Bernao la  –  Abengoa

Jo hn  B lake  –  Texas  A&M Univers i ty

Reg in a  Buono  –  Baker  Inst i tu te  for  Pub l i c  Po l i cy

Dav id  Burnett  –  Texas  A&M Univers i ty-G loba l  Pet ro leum 
Research  In st i tu te

Ange l  Bu stamante  –  E l  Paso  Water  Ut i l i t i es

Jo An n  Can a les  –  Texas  A&M Univers i ty-Corpus  Chr i st i

Lu i s  C i fuentes  –  Texas  A&M Univers i ty-Corpus  Chr i st i

R i chard  Coff in  –  Texas  A&M Univers i ty-Corpus  Chr i st i

Rob er t  Cu nn ingham –  Texas  Water  Future

Edward  Drus in a  –  Internat iona l  Bo undar y  and  Water 
C ommiss ion

M ar ian ne  Dwight 

Gab r ie l  Eckste in  –  Texas  A&M Univers i ty

A l l i son  E lder  –  San  Anton io  R iver  Author i ty

Dav id  E l l i s  –  Texas  A&M Transpor tat ion  Inst i tu te

A l i  Fares  –  Texas  A&M Univers i ty-Pra i r ie  V iew

James  F i scher  –  Texas  A&M Eng ineer ing  Ex tens ion  S er v i ce

James  F letch er  –  Texas  Water  Future

Jo e  Fox  –  Texas  A&M Univers i ty-Corpus  Chr i st i

C ar l  Ganter  –  C i rc le  o f  B lue

Juan  Gomez  –  Un ivers i ty  o f  Texas  San  Anton io -TSER I

Heat her  Gr i f f i t h  Peterson  –  The  Texas  A&M Univers i t y 
Syste m

M ar io  Gue l  –  Texas  A&M Univers i ty-Ga lveston

Karen  Guz  –  San  A nton io  Water  System

Ash ley  Hunter  –  HMM R i sk  Group

Kath leen  Jackson  –  Texas  Water  Deve lopment  Bo ard

Jo s e  Gu t ie r rez  –  Texas  A&M Univers i ty

Kar in  Krch nak  –  Wo r ld  Wi ld l i fe  Fund  (WWF)

Rattan  La l  –  The  Oh io  S tate  Un ivers i ty

M art ha  Landwehr  –  Texas  Chemica l  Counc i l

R i chard  Law ford  –  Future  Ear th/Morgan  S tate  Un ivers i t y

Ying  L i  –  Texas  A&M Univers i ty

Jer r y  L in  –  Lamar  Un ivers i ty

Tom L into n  –  Texas  A&M Univers i ty-Ga lveston

J ingb o  L iu  –  Texas  A&M Univers i ty-K ingsv i l l e

C indy  Loeff le r  –  Texas  Parks  and  Wi ld l i fe  Depar tment

C ynt h ia  Ly le  –  Texas  A&M Univers i ty-Co rpus  Chr i st i

E r ika  Mancha  –  Texas  Water  D eve lopment  Board

Missy  Mande l l  –  Mande l l  &  Assoc iates

Howard  Marqu i se  –  No r t hwest  V i sta  Co l lege

Terr y  McD ev i tt  –  The  Texas  A& M Univers i t y  System

Pey ton  McG ee  –  Inst i t u te  for  Sc ience ,  Techno lo gy,  an d 
Pub l i c  Po l i cy

Trey  Mebane  –  Nat iona l  O i lwe l l  Varco

Jo n  Mogford  –  The  Texas  A& M Univers i t y  System

Rab i  Mo htar  –  WE F  Nexus  In i t i at i ve

Lyda  Creus  Molanphy  –  Co nnect ions  Consu l t ing

D or ina  Mug let 

Oscar  Munoz  –  Texas  A& M Univers i t y

Wes ley  Pat r i ck  –  S out hwest  Research  Inst i t u te

Char les  Por ter  –  S t .  Edward ’s  Un ivers i t y

Kent  Por t ney  –  Bush  S choo l  o f  G overnment  and  Pub l i c 
S er v i ce ,  Texas  A& M Univers i t y

Robert  R  Puente  –  San  Anton io  Water  System

S teven  Raabe  –  S an  Anton io  R iver  Aut hor i t y

S arah  R ichards  –  Cynt h ia  &  G eo rge  Mi tche l l  Foundat io n

Rudo lph  Rosen  –  Texas  A& M Univers i t y-San  Anton io

Peter  Saundr y  –  Nat iona l  Counc i l  fo r  Sc ience  and  t he 
E nv i ronment

S tephen  Searcy  –  Texas  A& M Univers i t y

Jo seph ine  Sosa-Fey  –  Texas  A& M Univers i t y-S an  Anton io

Br ian  S t ipe  –  Texas  A& M E ng ineer ing  E x tens ion  S er v i ce 

B i l l  S to ckton  –  Texas  A & M Transpor tat ion  Inst i t u te

S usan  S t uver  –  Texas  A& M Agr i L i fe  Research

Aar in  Teague  –  S an  Anto n io  R iver  Aut hor i t y

Kennet h  Tob in  –  Texas  A& M Internat iona l  Un ivers i ty

Rudo l fo  Va ldez  –  Texas  A& M Univers i t y-S an  A nton io

Jasper  van  Heesch  –  OmniEar t h  D ata  and  Ana ly t i c s

Jo rge  Vanegas  –  Co l lege  o f  Arch i tec t ure  Texas  A& M 
Univers i t y

Arno ld  Ved l i t z  –  Bush  Schoo l  o f  G overnment  and  Pub l i c 
S er v i ce ,  Texas  A& M Univers i t y

Jenn i fer  Wa lker  –  S ie r ra  C lub ,  L one  S tar  Chapter

C indy  Wal l  –  Texas  A & M E ng ineer ing  E xper iment  S tat ion

J im Wal l  –  Texas  A& M E ng ineer ing  E xper iment  S tat ion

G ina  Warren  –  Texas  A& M S choo l  o f  L aw

S teven  Whisenant  –  Texas  A& M Agr i L i fe  Research

Kat her ine  Zodrow –  R i ce  Un ivers i t y
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Resou rc e  Nexu s
Fo rum H o st

Dr.  Jon Mogford –  Vice Chancel lor  for  Research,  The Texas  A&M Univers i ty  System

Organi zer  and  Fac i l i tato r
D r.  R a b i  M o hta r  –  T E ES  P ro fe s s o r,  D e p a r t m e nt s  o f  C i v i l  a n d  o f  B i o l o g i ca l  a n d 
Agricultural Engineering, WEF Nexus Initiative, Texas A&M University, College Station

Master  o f  C eremo ni es
Dr. Rudolph Rosen – Director, Institute for Water Resources Science and Technology, 

Texas  A&M Uni vers i ty- San  Anton io

Plenar y  Sess ion :  The  Water  C ha l l enge  Pane l  D i s c us s i o n

Mo derato r
Mr.  Car l  Ganter  –  Co-Founder,  C i rc le  o f  B l ue

Panel i st s
Mr.  Rob ert  Pu ente  –  Pres i dent ,  San  Anton io  Water  System

Ms .  Kath leen  Jackson  –  Cha i r,  Texas  Water  Deve lopment  Board
Mr.  Edward  Drus ina  –  Commiss ioner,  Internat iona l  Boundar y  Water  Commiss ion

Ms .  Kar in  Krch n ak  –  D i rector,  F reshwater  Program,  Wor ld  Wi l d l i fe  Fund 

Plenary Session: Multi-Stakeholders Landscape of the Water Challenge

Mo derato r
Dr.  R i chard  Law ford  –  Future  Ear th

Panel i st s
 Dr.  Rattan  La l  –  Professor,  The  Oh io  S tate  Un ivers i ty

Dr.  R i chard  Law ford  –  Future  Ear th
Dr.  Monty  A lger  –  D i rector,  Inst i tute  for  Natura l  Gas  Research

Dr. Peter Saundry – Chief Scientist, National Council for Science and the Environment

B reako ut  fac i l i tato rs

Role  of  Water  Te c hno l o g i es :  Water-E nerg y-C o st  Tradeo f fs
Dr.  B i l l  S tockton  –  Texas  A&M Transportat ion  Inst i tute

Dr.  Dav id  E l l i s  –  Texas  A&M Transportat i on  Inst i tute
Dr.  R ab i  Mohtar  –  Texas  A&M Nexus  In i t i at i ve 
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Ca pac i ty  Bu i l d i ng
Dr.  Jorge  Van egas  –  Texas  A&M Univers i ty  Co l l ege  o f  Arch i tecture

Nexus  Publ i c  Opi n i o n  S ur vey
Dr. Arnie Vedlitz – Texas A&M University Bush School of Government and Public Service
 Dr. Kent Portney – Texas A&M University Bush School of Government and Public Service

Water  L aw/Po l i c y
Dr.  G ab r i e l  Eckste in ,  Texas  A&M Schoo l  o f  Law

Water  Forum and  Te c hnology  Road map
Fo rum H o st

Dr.  Cynth ia  Mats on  –  Pres ident ,  Texas  A&M Uni vers i ty-San  Anton i o

Organi zer
Dr.  Rudolph Rosen –  Director,  Inst i tute for  Water  Resources  Sc ience and Technology, 

Texas  A&M Uni vers i ty  -  San  Anton io

Master  o f  Ceremoni es  and  Wo r ks ho p  Fac i l i tato r
Dr.  Jorge  Van egas  –  Dean ,  Co l lege  o f  Arch i tecture ,  Texas  A&M Univers i ty-Co l lege 

S tat i on  an d  Profes s or,  Texas  A&M Eng ineer ing  Exper iment  S tat ion

Wor ks ho p  Fac i l i tato rs
Dr.  Lu i s  A .  C i fuentes  –  V ice  Pres ident ,  D iv i s ion  of  Research ,  Commerc ia l i zat ion  and 

Ou treach ,  Texas  A&M Univers i ty–Corpus  Chr i st i
Dr.  Wesley Patr ick – Vice President,  Geosciences and Engineering Divis ion,  Southwest 

Res earch  Inst i tute ,  San  Anton io
M s .  C i n d y  Wa l l  –  A s s i s t a n t  A g e n c y  D i r e c t o r  fo r  Re g i o n a l  D i v i s i o n s ,  Texa s  A & M 

E n g in eer i n g  E xp er iment  S tat ion ,  Co l lege  S tat ion
D r.  J a m e s  Wa l l  –  E xe c u t i ve  D i re c to r,  Texa s  C e nte r  fo r  A p p l i e d  Te c h n o l o g y,  Texa s 

A&M En g in eer in g  Exper iment  S tat ion ,  Co l lege  S tat ion 

 Contr ib u tors
Ms.  C laudia  Pol lard  and Ms.  Mal lory  Stocker  –  The Texas  A&M Univers i ty  System, 

Col lege Stat ion
Ms .  Nu a l a  Mart in ez  –  Texas  A&M Uni vers i ty-San  Anton i o

Ms .  Mar y  Schwei tzer  –  Texas  A&M Uni vers i ty,  Co l lege  S tat ion

Report  Ed i tors
Dr. Rabi Mohtar – TEES Professor, Departments of Civil  and of Biological and Agricultural 

Engineering,  WEF Nexus Init iat ive,  Texas A&M University,  Col lege Stat ion

Dr.  Rudolph Rosen –  Director,  Inst i tute for  Water  Resources  Sc ience and Technology, 
Texas  A&M Uni vers i ty-San  Anton i o
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November 17-18, 2015 
 

 
 

AGENDA 
 

Tuesday, November 17 
8:30 – 8:55 a.m.  Registration and Light Breakfast Fare 
 
   Master of Ceremonies – Rudolph Rosen, Texas A&M University San Antonio 
 
9:00 – 9:10 a.m. Welcome – Jon Mogford, Vice Chancellor for Research, 

The Texas A&M University System 
 
9:10 – 9:15 a.m. Introduction to Forum Objectives – Rabi Mohtar, Texas A&M Nexus Initiative 
 
9:15 a.m. – 10:30 a.m. The Water Challenge Panel Discussion –  

Moderator - Carl Ganter, Co-Founder, Circle of Blue 
• City Perspective – Robert R. Puente, San Antonio Water Systems 

(SAWS) 
• State Perspective – Kathleen Jackson, Texas Water Development Board 

(TWDB) 
• National Perspective – Commissioner Edward Drusina, International 

Boundary Water Commission (IBWC) 
• Global Perspective - Karin Krchnak, World Wildlife Fund (WWF) – via 

WebEx 
 

10:45 a.m. – 12:00 p.m. Multi Stakeholders Landscape of the Water Challenge Panel Discussion  
 Moderator – Richard Lawford, Future Earth 

• Rattan Lal, The Ohio State University, UNFLORES – Video presentation 
• Monty Alger, The Pennsylvania State University 
• Peter Saundry, National Council for Science and the Environment– via 

WebEx 
• Francisco Bernaola, Abengoa Water 

 
12:00 – 1:00 p.m. Networking Lunch  

 
1:15 – 3:00 p.m.  Breakout Discussions Group 1: Role of Water Technologies: water – energy 
   – cost tradeoffs 
    – Facilitators – Bill Stockton, Texas A&M Transportation Institute; David  
       Ellis, Texas A&M Transportation Institute; and Rabi Mohtar, Texas A&M  
       Nexus Initiative 

 
Breakout Discussions Group 2: Capacity Building 

 – Facilitator – Jorge Vanegas, Texas A&M University College of 
    Architecture 

 
Breakout Discussions Group 3: Nexus Public Opinion Survey 

- Facilitators – Arnie Vedlitz and Kent Portney, Texas A&M University  
   Bush School of Government and Public Service 
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Breakout Discussions Group 4: Water Law/Policy 

 – Facilitator – Gabriel Eckstein, Texas A&M School of Law 
 

3:00 –3:15 p.m.  Break 
 
3:15 – 5:00 p.m. Forum Reconvenes for Discussion Group Summaries and Way forward 
 Moderator – Rabi Mohtar, Texas A&M Nexus Initiative 
  Bridging the Texas Water Gap: Technological, Policy, and Societal  
  Perspectives 

 
   Adjourn  
 
5:30 – 7:00 p.m.  Networking Reception  
  
 
Wednesday, November 18 
7:30 a.m.   Buses depart Marriott Riverwalk Hotel to the campus of  
   Texas A&M University–San Antonio (TAMU-SA) 
 
8:00 – 8:30 a.m. Networking Continental Breakfast 
   Vista Room, 402 Central Academic Building 
 
8:30 a.m.   Introduction of the President, Texas A&M University-San Antonio 
   Rudy Rosen 
 
8:30 – 8:40 a.m. Welcome and Introduction to Texas A&M University-San Antonio 
   President Cynthia Matson 
    
   Master of Ceremonies – Jorge Vanegas 
 
8:40 – 9:10 a.m. Session 1: Establishing the Point of Departure for the Charrette Process 
   Welcome and Introduction to objectives and logistics 

  Rudolph Rosen. Texas A&M University-San Antonio 
 

Description of the Texas Water Technology Roadmap: process, results, and  
historical significance 

 
   Presentation of the charrette process, scope, and Rules of Engagement 
 
   Facilitated plenary discussion on, and formal documentation of, roles, drivers,  
   and expectations of participants  

 
9:15 – 9:25 a.m. Session 2: Breakout Group Discussions: Water Tech Development 

Acceleration 
  Jim Wall, Texas Center for Applied Technology 
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Facilitated Breakout Group Discussions on three key dimensions surrounding  
water technologies, which extend the focus of prior work in this topic: from a 
source point of view, from a transportation and delivery point of view, from a use  
point of view, and from an enabling technologies point of view. These 
dicsussions will also build and extend the discussions from Day 1. Participants 
select their first choice of discussion topics. 

   
9:30 – 11:10 a.m. Breakout Group No. 1: The Human Dimension – 204 Madla Building 
  Cindy Wall, Texas Engineering Experiment Station, Regional Divisions 
 
                        This breakout group will focus on a discussion of water technologies from human 

and social dimension points of view, from individuals and families, through 
communities, to organizations in the public and private sectors. 

 

Breakout Group No. 2: The Education Dimension – 207 Madla Building  
Luis Cifuentes, Texas A&M University-Corpus Christi 

This breakout group will focus on a discussion of water technologies from an 
education dimension points of view, from K–12 education, through community 
college education, to higher education at undergraduate, masters, doctoral, and 
post-doctoral levels. 

Breakout Group No. 3: The Policy, Law, & Regulatory Environment 
Dimension – 209 Madla Building 
Wes Patrick, Southwest Research Institute 
  
This breakout group will focus on a discussion of water technologies from a 
policy, law, and regulatory environment dimension points of view, from local 
county and municipality government, through state government, to federal 
government levels. 

 
11:20 a.m.–12:00 p.m. Session 3: Plenary Presentations on Breakout Group Discussions – Vista 

Room, 402 Central Academic Building 
   Jorge Vanegas  
 

Each Breakout Group will present the highlights of their discussions in Round 1 
to all participants. All participants to participate in discussion. 
 

12:00 p.m.  Lunch and Concluding Session – Vista Room, 402 Central Academic 
   Building 

Session 4: The Pathway Ahead 
Jorge Vanegas 
 
Facilitated plenary discussion on, and formal documentation of a preliminary 
consensus among participants on the content of the presentations done in 
Session 3. 
 

1:00 p.m.  Adjourn and board buses to Marriott Riverwalk Hotel 
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Append ix  IV  — Forum Webs i te

T he forum was  supported  through a  webs i te .  Th is  s i te  can  be  ac -
cessed at  http://www.tamus.edu/research/tamus-resource-nex-

us -water- forum/
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