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• San	
  Diego	
  Public	
  U0li0es	
  
Department	
  provides	
  
water,	
  wastewater	
  and	
  
recycled	
  water	
  to	
  City	
  

• Popula0on	
  ~	
  1.3	
  million	
  

• Water	
  demand	
  ~	
  180	
  mgd	
  

• Average	
  rainfall:	
  
!  15-­‐30	
  inches	
  in	
  mountains	
  
!  10	
  inches	
  in	
  coastal	
  plain	
  

City	
  of	
  San	
  Diego	
  Background	
  

San Diego



Current	
  Sources	
  of	
  San	
  Diego’s	
  Water	
  Supply	
  

Imported Water 
(Colorado River &  
N. California) 

Local Reservoirs 
(runoff capture) 

Recycled Water for  
Non-Potable Reuse 

Water Conservation 
 

Imported	
  Water	
  Issues:	
  
• Highly	
  suscep0ble	
  to	
  	
  
droughts	
  &	
  climate	
  change	
  

•  Some0mes	
  restricted	
  due	
  to	
  
environmental	
  regula0ons	
  

•  Energy	
  intensive	
  



Long-­‐Range	
  Water	
  Resources	
  Plan	
  (LRWRP)	
  

The	
  SDPUD	
  worked	
  with	
  public	
  stakeholders	
  
to	
  develop	
  a	
  LRWRP	
  in	
  order	
  to:	
  

•  Characterize	
  risks	
  of	
  supply	
  shortages	
  
from	
  climate	
  change,	
  environmental	
  
regula0ons	
  and	
  other	
  factors	
  

•  Iden0fy	
  and	
  analyze	
  new	
  conserva0on	
  
and	
  supply	
  op0ons,	
  from	
  a	
  triple-­‐
boBom-­‐line	
  perspec0ve	
  

•  Develop	
  a	
  preferred	
  strategy	
  using	
  an	
  
adapCve	
  management	
  framework	
  



LRWRP	
  Planning	
  and	
  Evalua0on	
  Process	
  

Define	
  Planning	
  
Objectives	
  &	
  
Performance	
  
Measures

Develop
Strategy

Analyze
Portfolios

(systems	
  model)

Raw	
  Performance
Score	
  Card

Rank
Portfolios
(decision
software)

Identify	
  Options
(building	
  blocks)

Build	
  Portfolios
(using	
  themes)

Test	
  Under
Uncertainties



	
  
LRWRP	
  Objec0ves	
  Centered	
  Around	
  	
  
Principles	
  of	
  Sustainability	
  

Social 
•  Reliability 

•  Quality of Life 
•  Local Control 

Environment 
•  Habitats 

•  Water Quality 
•  Greenhouse  
Gas Emissions 

Bearable 

Economic 
•  Lifecycle Cost 

•  Scalability 
•  Protect Assets 

Equitable 

Viable 

Sustainable 



LRWRP	
  Examined	
  Impacts	
  of	
  Climate	
  Change	
  



Gap	
  Analysis	
  (Difference	
  Between	
  Future	
  
Demands	
  and	
  Exis0ng	
  Supplies)	
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50%	
  chance	
  that	
  
a	
  17%	
  shortage	
  
will	
  happen	
  



Range	
  of	
  Op0ons	
  Considered	
  for	
  LRWRP	
  
(AF	
  =	
  acre-­‐feet)	
  

Water Conservation 
$200-$500 / AF 

Groundwater 
$1,000-$4,000 / AF 

Imported Water 
$1,800-$2,200 / AF 

Recycled Water 
Indirect Potable Use 
$2,100-$4,700 / AF 

Recycled Water 
Non-Potable Reuse 
$2,100-$9,000 / AF 

Seawater Desalination 
$3,000 / AF 

Rainwater Harvesting 
$6,000-$20,000 / AF* 

Graywater Systems 
$5,500-$15,000 / AF* 

* Per device, these options are low cost 



Defini0on	
  of	
  Por`olios	
  

PorEolio	
  Name	
   PorEolio	
  DescripCon	
  

1.	
  Baseline	
  (Status	
  Quo)	
   Heaviest	
  reliance	
  on	
  imported	
  water	
  

2.	
  Max.	
  Reliability	
   Heaviest	
  reliance	
  on	
  desalina0on	
  and	
  water	
  purifica0on	
  

3.	
  Min.	
  Cost	
   Only	
  includes	
  op0ons	
  with	
  lower	
  unit	
  costs	
  than	
  imported	
  water	
  

4.	
  Min.	
  Environmental	
  
	
  	
  	
  	
  Impacts	
  

Includes	
  op0ons	
  that	
  have	
  lowest	
  greenhouse	
  gas	
  emissions	
  and	
  
lowest	
  impacts	
  to	
  receiving	
  waters	
  

5.	
  Max.	
  Local	
  Control	
   Includes	
  op0ons	
  that	
  SDPUD	
  have	
  direct	
  control	
  over	
  

6.	
  Max.	
  Water	
  Efficiency	
   Heaviest	
  reliance	
  on	
  conserva0on,	
  reuse,	
  and	
  graywater	
  

7.	
  Hybrid	
  1	
   Builds	
  off	
  the	
  Min	
  Cost	
  Por`olio	
  by	
  adding	
  Phase	
  1	
  Indirect	
  Potable	
  
Reuse	
  project	
  

8.	
  Hybrid	
  2	
   Builds	
  off	
  the	
  Max	
  Water	
  Use	
  Efficiency	
  por`olio	
  by	
  subtrac0ng	
  most	
  
expensive	
  reuse	
  and	
  graywater	
  projects	
  



Systems	
  Model	
  (using	
  STELLA	
  sogware)	
  

Sutherland Reservoir
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Reservoir Response Graphs
Lake Hodges
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El Capitan Reservoir
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San Vicente Reservoir
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Lower Otay Reservoir
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Barrett Lake
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Lake Morena
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Emergency Storage Requirements

Emergency Requirement = 7.2 months of demand

Total End-of-Month Storage

•  Integrated	
  water,	
  wastewater	
  
and	
  receiving	
  water	
  quality	
  
model	
  

•  Tracks	
  water	
  demands	
  and	
  
supplies,	
  including	
  facility	
  
constraints,	
  for	
  mul0ple	
  
hydrologic	
  sequences	
  

•  Simulates	
  storage	
  opera0ons	
  

•  Es0mates	
  lifecycle	
  costs	
  

•  Calculates	
  water	
  quality	
  using	
  
mass	
  balance	
  

•  Es0mates	
  energy	
  requirements	
  
&	
  GHG	
  emissions	
  



Systems	
  Model	
  Output:	
  
Future	
  Water	
  Shortages	
  



Systems	
  Model	
  Output:	
  
Greenhouse	
  Gas	
  Emissions	
  



Systems	
  Model	
  Output:	
  
Lifecycle	
  Cost	
  



Use	
  of	
  Mul0-­‐criteria	
  Sogware	
  to	
  Rank	
  
Alterna0ves	
  	
  

Chose by 
city council 
as preferred 
strategy 



Preferred	
  Strategy	
  Reduces	
  High	
  Reliance	
  	
  
on	
  Imported	
  Water	
  

New Local 
Supply 



Preferred	
  Strategy	
  is	
  Balance	
  of	
  All	
  Three	
  
Sustainability	
  Principles	
  

"  Social	
  
•  Near	
  perfect	
  supply	
  reliability,	
  even	
  under	
  climate	
  change	
  
•  Maintains	
  high	
  quality	
  of	
  life	
  
•  Gives	
  city	
  significantly	
  more	
  local	
  control	
  over	
  resources	
  

"  Economic	
  
•  Affordable—not	
  cheapest	
  or	
  most	
  expensive	
  alterna0ve—but	
  when	
  

factoring	
  the	
  “value”	
  of	
  high	
  reliability,	
  it	
  is	
  best	
  performing	
  from	
  a	
  
“total	
  economic”	
  perspec0ve	
  

•  Projects	
  are	
  scalable	
  and	
  build	
  off	
  of	
  exis0ng	
  assets	
  well	
  
"  Environment	
  

•  High	
  levels	
  of	
  water	
  efficiency	
  and	
  reuse	
  
•  Improves	
  receiving	
  water	
  quality	
  and	
  salinity	
  of	
  water	
  supply	
  
•  Reduces	
  greenhouse	
  gases	
  and	
  energy	
  footprint	
  



Thank	
  You	
  
	
  

For	
  more	
  info:	
  
	
  

RodrigoD@cdmsmith.com	
  
	
  


