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What solutions can be implemented that will lead San Diego
and Northern Baja to be 100% reliant on renewable energy
and sustainably consume water?
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Wind Farm Development

* Companies have already begun to capitalize on areas in San Diego County and
Northern Baja with significant wind potential.

 Cannon Power Group and Gamesa
Technology Corp. have announced the
development of major wind farms near La
Rumorosa.

* This Aubanel Wind Project is expected to
be one of the biggest wind farms in
North America with up to 1,000 MW of
power capacity.

Cannon Power Group, Inc.
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Map of Northern Baja
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g ~ V| S potential according to wind
W AN . speed. (see legend)

Poor 0- 5.6 m/s

Marginal 5.6 — 6.4 m/s
Fair 6.4 —-7.0 m/s

Good 7.0— 7.5 m/s
Excellent 7.5 — 8.0 m/s
Outstanding 8.0 - 8.8 m/s
Superb < 8.8 m/s

NATIONAL RENEWABLE ENERGY LABORATORY
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Aubanel Wind Project
(~ 1,000 MW)
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Marginal 5.6 — 6.4 m/s
Fair 6.4 —-7.0 m/s

Good 7.0—7.5m/s
Excellent 7.5 — 8.0 m/s
Outstanding 8.0 - 8.8 m/s

Superb < 8.8 m/s
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Wind Farm Development

* The Sierra California Mountain Range also
has huge potential for wind power where
there would be little development.

* It’s time for us as a community to install
more of these wind farms to further
invest in renewable energy for our
future.

University of Oregon
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Solar PV/Solar Thermal Power

* A massive part of CA’s growing
renewable energy sector can be
attributed to Solar Power.

* 200% increase in large-scale
installments compared to 2012.

The Desert Sun
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Solar PV/Solar Thermal Power

 Much of Southern CA’s solar
potential is in the east towards
the desert.

 However, San Diego County and
Northern Baja still have vast
untouched regions to expand the
solar energy sector.

* These regions alone have
enough potential to power all of
Southern CA and Northern

Mexico. ' | G2 CALIFORNIA
AP0 ENERGY COMMISSION
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PV Solar/Solar Thermal Power

* One Solar PV plant just opened up this past February that covers roughly 4,000
acres, from Riverside County up to Joshua Tree. It supplies enough energy for

160,000 homes.

* U.S. Interior Secretary
Sally Jewell attended
the opening ceremony,
saying “This is truly the
beginning to a
renewable energy
future.”

LA Times
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PV Solar/Solar Thermal Power

V% .. .
BrightSource Ivanpah Solar Thermal Station
ﬁﬁ g Limitless
NEXTera Solar Energy Generating Systems

RESOURCES

—NERGYZ%  (SEGS)
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* These companies are essentially avoiding high initial costs through the
government while they can. The time is now.

* The potential for profit is substantial as the only other

expenditures deal with maintenance; sunlight is free!
11
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Nationwide Incentives

* The Federal Government will
offer up to 30% cost
reduction to both residential
and commercial solar
installations.

e The Obama Administration N NN \§\§§§§§§\\§\ L
recently reserved some 22 " ;
million acres in CA alone for
renewable projects, primarily
for solar.

Independence Renewable Energy
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Statewide Incentives
California’s Emerging Renewables Program

* Introduced in 1997/1998, this program
incentivized people to adopt cleaner
energy by providing rebates to lessen
initial costs of switching to renewables.

* They mostly offer significant discounts
for small wind turbines or PV solar
panels for buildings, including houses.

Fp. CALIFORNIA
&% ENERGY COMMISSION |
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Statewide Incentives
Lead By Example

* The program was effectively closed in mid-2012
as the renewable energy sector began to gain
significant foothold in CA.

* This is an example of a policy that facilitates the
introduction of the renewable energy market.

Ean. CALIFORNIA
L) ENERGY COMMISSION
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Statewide Incentives

California’s Emerging Renewables Program

* This is not a policy that would be
effective on an already existing market.

* Though, developing regions like Northern
Baja could initiate the introduction of a
renewable energy sector if they modelled
policies much like CA has.

gy CALIFORNIA
LLo )k ENERGY COMMISSION 15
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~ — Below 230kV July 2007 A

Existing Cross-Border Solar Farms

Gulf of
Cal:!orma )
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International Cooperation

*Cooperation is a KEY COMPONENT to
developing renewables in this region.

*Companies from countries like Spain, South
Korea and Israel have played a major partin
CA’s renewable sector by manufacturing
turbines, solar cells, etc.

e Additionally, the lack of regulatory delays
in Mexico mean these farms can potentially
be constructed much more quickly in
Mexico than in CA.

US News

17

ENI Global Energy
Network Instltute




Roadmap to Renewable
Energy

Small-Scale Solutions for
San Diego County &
Northern Baja

GENI s,



Rooftop Solar

Solution for San Diego

* 6,000 kWh per year on average per 3 person
household

* 5 kW system costs on average - $20,000 without
incentives and rebates

o Automatic 30% federal tax credit

o Other incentives such as LADWP Solar
Incentive Program

o Increased home value

e San Diego averages 5.7 peak-equivalent hours per
day

e Paybackin 6 - 8 years

UCSD Department of Physics & SDG&E 19
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Ways to spark the installation of rooftop solar
$35,000 | 11.4°"°

INTERNAL

$28,000 |E/’I;'_II'_ILEJ SIE
$21.000 Solar Purchase Return
' on Investment
e Many homeowners are 514,000
complacent and do not research 57,000

o il

rooftop solar systems I ' I ‘ I ‘ I ' | ‘ ypy~ T
—S?,OOD

-$14,000
* Data must be made more $18.745
readily available and easier to 70000 C A S2YNSS over
$16,000
understand for an average T~
$12,000

Solar Lease Savings

homeowner

$8,000

$4,000

* figure does not include increased home value 20
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Education

Solar Companies and Government must educate
public on reasons to install rooftop solar

e Focus on economic benefits

e Solar companies increase funding toward
advertising

e Cooperation between the government, utilities,
and solar companies to help fund education
programs

e Place importance on capitalizing on policies that
are in place now before they change

21
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Simple Rooftop Solar Thermal

Solution for Northern Baja

e Simple Systems cost from $300 to $S400
and can often be self-installed

e Educate public on the benefits of cheap
solar thermal systems

e Volunteer groups will help start action
in Mexico

Insulated collector box

Drain valves

Insulated
plumbing lines Courtesy of Florida Solar Energy Center
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Household Practices

A large portion of the population does
not attend the workshops and
conventions available

e Commercials

e Flyers

Increase LED lighting popularity

through continued financial

incentives for upgrading to LED
PG&E Lighting

GEC pesin

LED Lighting

Available
Incentives
Up to 6 Watt $6 / lamp

LED MR16 Lamp
7 to 10 Watt $11/lamp
Up to 16 Watt $14 /lamp

LED PAR Lamp

16 to 25 Watt $20/lamp

LED Wet Location

17to 23 Watt | $20/PAR lamp
Rated Par
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Household Practices

Advertise upgrading insulation

e Can save up to 50% on heating and cooling bills for old homes and can cost as little as $S600 if
self-installed

Educate the public on energy saving tricks
v’ Use energy during off-peak hours
v Heat/cool during nighttime
v Install smart thermostats
v’ Repair leaky ducts

v" Cover bare floors

ENERGY STAR

v Install window shades

v’ Keep freezer full
v’ Put water heater on a timer
EPA- v/ Wash full loads of laundry and dishes 24
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Roadmap to Sustainable
Water Consumption

large-scale Solutions for San Diego
County & Northern Baja
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New Innovations

Desalination

" Reverse

1

Osmosis!

Water Recycling

How They Get

The Salt Out

%
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Desalination

Desalination proven in middle
eastern states

Similarities between climates
allow Southern California to
model off Israel.

Carlsbad plant to demonstrate
feasibility in California

Many sites have been proposed

Sea Water
Desalination Plants

i

Colombia University
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Desalination — On a Large-Scale

Israeli Water Desalination Facilities

250

200

e Desalination currently

5 : :
£ 10 provides Israel with ~50%
(30] .
E of its freshwater
(o]
§ 100
s * Plans to reach 70% by
50 2050
0
) Ashkelon Palmachim Hadera Sorek
IDE Techniques 28
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Desalination Costs

510.00
- 3900 B Steam
S $8.00 |
* Prices between 1972 and E‘ 57.00 Bl Electrical Power
2010 dropped by $6 per = 56.00 B Maintenance
1,000 gallons § $5.00 | |
* Desalination technology is E’ >4.00 — Eﬁg:t;é?pend'mre
now a mature technology S 3.0
which is well established 5 $2.00
$1.00
-

1972 1982 1952 2002 2010
Thermal  SWRO SWRO SWRO SWRO

Poseidon Water
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Recycled Water

* Recycled water exceeds potable water standards

Multi-Barrier Water Purification Steps

~a

.
\

| v/ Treatment
© Membrane Reverse San Vicente Drinki
Filtration >+ Osmosis 1" ‘enanced i Cposevar I~ EDinking < ooy

I
Pure Water San Diego Water Purification PTOC&SS

30
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Water Purification Process

Homes & North City Water Advanced Water
Businesses Reclamation Plant Purification Facility
LTTHTTT Rec d
MO WaterSourtes
+ Membrane Filtration
Traditional Recycled Z%’;%?ectbn;
W:alﬁ' l?lmse;n { Advanced Oxidation 3
Wastewater -ind%strial [ = :'OC‘” Run;fater'
I « Colorado River
0 Nt
purified N/ San Vicente Reservoir California
Water I
Drinking I Indirect
Water e
In T P ’)
LI | o
— i
e e » DPR Barrier
" —— i R ‘e
T — =
Drinking Water Treatment Plant T Existin
« Coagulation 9
« Fiftration e e wew Potential
= Disinfection (Ozone & Chlorine) \ -
Pure Water San Diego
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Current Plans Regarding Water Recycling

* San Diego recently invested 3.5 billion USD into
waste water recycling with plans to provide 1/3 of
the cities daily needs using recycled water by 2035.
(pure water)

e Saves money on waste water treatment costs and
water transportation costs

* |t would be efficient to invest money into Pure
Water systems which could reduce the need to
invest more money into Point Loma which is
estimated to require over S2 billion to upgrade

Pure Water San Diego

32
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Water Costs and Energy Use

. . . Seawater Desalination h $1.46|- $2.27
Recycling is the most economical solution
Water Recycling I 50 .07 - 5211
Water Importation | $0.71
Metropolitan Water District ~ ~ $900
Groundwater I 50.30 - 50.89
Recycling ~ $1700 Local Surface Water I 5032 - 50,65
R ~ $2200 Water Conservation | pG— s 1> - 5051
Urban
Water Conservation
Agriculture I 5021 - 50.51
$0.00 $0.50 $1.00 $1.50 $2.00 $2.50
National Geographic Cost per Cubic Meter 13
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New Innovations

Natural processes cause massive strains

on water supply. Evaporation alone takes (billions of cubic meters, k)
Atmosphere
up 70% of the water.

* 96 million black plastic balls reduce j’/‘\

evaporation by up to 90% in reservoirs.

G2.1 Mean annual values of the components of the hydrologic cycle in Mexico

* Cut costs from initial S300 million to only
$34 5 million

Evapotranspiration
1 090 km*/year

Use for rainfed agriculture = green water 43 km”fyear

Precipitation 1 489 km*/year

Consumption 31 km*/year

Uses of water
205 km*/year

Imports
50 ke year
fram Cuaternala
amd the United
States of America

Exports
0.43 km*fyear
o the United States of America

SEA

34
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Rain Water Reservoir Storage

e Rain water will inevitably seep back
in to the ocean by flowing down
stream

* |tis possible to utilize rain water
capture pits with an impermeable
layer to capture rainfall before it can
seep back into the ground.

* |fused in conjunction with the black |
orbs there could be a significant / A
amount of potable water obtainable Vit o AN YA’ L)

from rainfall in Baja and SD.
GENI Map using ArcGIS 35
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Roadmap to Sustainable
Water Consumption

Small-Scale Solutions for San Diego
County & Northern Baja
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Water Solutions

2.5 Short-Term Options Long-Term Options
=
E 2 $12000
2
0
o
E $10000
m o
E @ 15 $8000
55
Z T
"E g $6000
W <
551
= ;_3 $4000
=
1: e

$2000
0.5
0 : -
Agricultural Water Precipitation Ground Water Urban Water Use Recycled Municipal Ocean/Brackish Water Conveyance Surface Storage

Use Efficiency Enhancement Storage Efficiency Water Desalination (CALFED)

Median Cost Per Acre Ft
California Coast Keeper Alliance 2009 37
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Household Grey Water System

Approved by the N.S.W. Department of Health

Used to treat grey-water, bathwater, hand basin Note: Only lightly polluted
water and washing machine water to acceptable

Department of Health standards for re-cycle and water from the ShOWGI’,
re-use o flush toilets, car washing, garden bathroom sinks, and

imigation and even re-iling washing machines
laundry machines can be

recy cled water fo house \ recycled as grey water

= C L L R LTI (IS
garden and car washing

ole ole no

@ ’lel

ess lines from control box
greywater from bathroom and laun

ow 1o sewer , : S—
‘ toilet and kitchen to sewer
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Immediate Cost of Grey Water Systems

Drawbacks $236

* High installation cost

e Construction for individual
buildings and homes are
not cost effective.

* Long construction and
clean up

m System MSRP
m |nstallation Fee

® Yearly Maintenance

Data Source: The Guardian 2014

39
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Overcoming the Cost of Grey Water

The Take Away NPV Over a 15 Year Operating Period

* Membrane bio reactors (MBR)
are superior to constructed
wetlands (CW) 300

400

350 332.4516

n
* Water savings potential and net 3 250 237.9156
. . '8
present value are highest in 5 oo 1835008
shared MBR systems £ 158.9016
g 150
K
>
£ 100
(]
o
T 50
g -13.8372 -41.3088
° — L]
-50  Sharing (MBR) Sharing (CW) Individual Individual Office Individual Individual Office
Residential (CW) (CW) Residential (MBR) (MBR)
-100 Data Source: Sustainability 2013; doi:10.3390/su5072887 40
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Achieving Broad Adoption of
Grey Water Systems - Incentives

* Incentivize builders to install
large capacity grey water

systems § - 13K
e = > 26K
* Combine appropriate E |
plumbing lines of other = 39K
structures S  OFINDOORWATER S 57K
CAN BE RECYCLED AS '
GRAYWATER

41
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Achieving Broad Adoption of
Grey Water Systems — Regulation Change

Public Health WHOLE HOUSE
GREYWATER SYSTEM

* Ease fears of mixing potable and
grey water

Municipal Governing
* Refine process to obtain a permit

Plumbing Code

e Written by the ‘traditional’
plumbing industry

* Allow supply and waste water to o B
share certain plumbing P

42
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Contact us for more information

@\ VORLD RESOURCES

SIMCENTER
Phone: +1 619 595 0139
Address:

1088 39 Ave
San Diego, CA 92101

GIS Mapping
Software

GENI Global Energy
MNetwork Institute

A\ \Wrsc.org geni.org

\ - 4
D @wrschews @geninews

/WorldResourcesSimeCenter
You /WRSCorg
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Research Team

Ana Brandao Daniel Garcia
Arnaud Vedy Gabriela Simoes
Ashjeet Talwar Guilherme Barbosa
Charlotte Muschamp Leticia Carvalho
Chase Weinholtz Pedro Matos

Clay Meyer Renan Micha
Derek Frommel Trevor Conger
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Questions ?j
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