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Water Consumption for Power Generation in the USA

Interconnect

Gallons Gallons Evaporated
Evaporated per per kWh at
kWh at Hydroelectric
Thermoelectric Plants
Power Provider Plants
Western
Interconnect 0.38 (1.4 1L) 124 (47.0L)
Eastern
Interconnect 049 (1.91L) 55.1(208.5L)
Texas 0.44 (1.7 L) 0.0 (0.0L)

Source: National Renewable Energy Laboratory/USA
http://www.nrel.gov/docs/fy04osti/ 33905. pdf



http://www.nrel.gov/docs/fy04osti/33905.pdf
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Impacts - 4 jiall EY)

Water, Food, Energy Nexus

Availability, distribution, access and sustainability of Water
Food, energy and their resilience in the face of climate change.

g GLOBAL ENVIRONMENT FACILITY
gef INVESTING IN OUR PLANET

www.theGEF.org
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MINARET Pilot Projects
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Jdaideh Municipality: &

MINARET

Farmers’ projects in the lower part of Barouk river and channel
rehabilitation in the upper part of the river in Jdaidet el Chouf,
Lebanon

 Installation of a solar powered water pump at the Barouk River in cooperation with
another water/energy intervention

« Will provide access to water to 25 different farms using a 3 kilowatt PV system, by
pumping around 12 cubic meters per hour of water from a stream multiple times a
week to 25 tanks - 150 m3 in volume

» Will provide constant access to water for farmers in the area, which is vital for farming

Barouk Mountain in Jdaidet
el Chouf



Renewable Energy and Energy Efficiency Pilot MIN\‘:«’RET
Projects

Jdaideh Municipality: Reducing energy consumption through using energy
efficient equipment and application of renewable energy while reducing
COZ2 emissions

» Replacement of inefficient lighting system
at the main building of Jdaideh Municipality
with efficient LED lamps

» Replacing part of old inefficient street
lighting units with efficient LED street
lighting units

 |Installation of PV system with batteries for
drinking water tanks in Jdaideh Municipality

 Installation of PV system with Batteries at
the main building of Jdaideh Municipality

* Installation of a PV farm in conjunction with
a socio-economic element to reduce the
need for diesel generators in providing
power to homes in Jdaideh Municipality
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Pilot Projects in Jdeideh MINARET
Water Pumping Barouk River Municipality Building,
& Filtration Station & Farms & Street Lighting
31,000 kWh E_g 6 krm canal
) : : 10,000 k'Wh
of electricity i}j repaired through of t'.=.I'E'Ie::trin::it‘_ur for ’
Cfw the municipality
o d"’;ater ’. 25 water tanks 94,000 kWh
ket installed in total energy
12 to 24 hours gwings
20 tons of CO? 4,000 kWh LED street lights ==
reduced of electricity for ’ consume 65% |
solar purnping less energy tc(
22,000 people 4 "*;( : 62 tons of CO2
reached m 25fams & =5 reduced

80 farmers benefit | |




Monastir Municipality:

S
: : : Ml &‘,RET
Rainwater harvesting tanks for the use of municipal gardens and
farmers in Monastir, Tunisia

« Collection of rainfall by excavating a
well and installing a tank with the
capacity of almost 750 m3

* A tank will be installed in a football
stadium to collect rainwater at least
twice a year

* In order to reduce costs and water
resources a solar water pump will be
installed in the tank to pump the
collected rainwater for the watering of
the stadium, this would save 24 000S a
year for the municipality

« With the saved costs, the municipality
will begin applying the same project in

Stade Mustapha Ben Jannat in

other areas and facilities in Monastir Monastir



Monastir Municipality: &
MINARET

Reducing energy consumption through using energy efficient equipment
and application of renewable energy while reducing CO2 emissions

* Replacement of inefficient lighting

system at the main building of
Monastir Municipality with efficient

LED lamps

* Replacement of inefficient lighting
system at the Central Market in
Monastir Municipality with efficient

LED lamps

» Replacing part of old inefficient
street lighting units with efficient

LED street lighting units
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Pilot Projects in Tunisia

Rainwater Harvesting
System

1000 cubic meter
underground tank

5,000 kWh
nf electricity for
sular pumping

$24,000
Eﬂ ¥ annual savings

Central
Market

LED lights
consume 60%
less energy

b
61,000 kWh
, in total energy
savings

30 tons of CO2
reduced

2

MINARET

Municipality Building,
& Street Lighting

LED lights
consume 60%
less energy

in total energy
savings

115 tons of CO2
reduced

=
oy
%
, 183,000 kWh




Karak Municipality: &7

MINARET

Decorative plant nursery using treated water, composting and solar
pumping in Lajoun in Karak, Jordan

« Aims to utilize a stream produced by a water treatment plant to irrigate decorative plants by
pumping the water using solar power

« The intervention will create the plant nursery on municipality land and will install a solar
water pump and a solar farm to power it

» The project will be profitable when the municipality starts producing its own plants, saving
around 50% of the annual budget allocated for this purpose

« Savings will be used for the creation of jobs and to fund other NEXUS projects by the local
development unit at the municipality

« Will assist the restoring of Al-Karak’s ecosystem through the regrowth and spread of plant
species native to the area
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Pilot Projects in Karak MINARET

Decorative Plant Nursery

440 square meter [ o 320 square meter
plastic house ,,jw- polycarbonate house

4 300 cubic metersof |
( ¥ treated wastewater | $85,000
used daily

'i . 1,000 mother

seedlings ¥ annual savings




Examples of Proposed
Interventions

Mechanical Wind Energy for Water Pumping



Electrical Wind Turbines for Powering Water Pumps




AL- HAZEEM PVP-SYSTEM

Location: 150 km east of Amman.
Installed in 1987

110 m3/day

System1: peak power of 1.759 kW
System 2: peak power of 1.656 kW

Two water storage tanks each 55
m?3 capacity. i




SOLAR WATER DESALINATION

The first applied research project in solar desalination field (16 kW, ) was
started in 2002. A conventional reverse osmosis water desalination system
was installed in Qatar village south of Jordan. It was operated by a diesel
generator to serve the village with a daily potable water of around 50 m3

Performance Specifications :

Feed Water TDS (mg/L): 4000

Feed Water Temperature(°C) :25
Production (GPM): 15

Permeate TDS(mg/L): 100
Recovery(%):60

Feed Water Max. Silt Density: 5.0

Feed Water Max. Turbidity (NTU): 1.0
Feed Water chlorine Tolerance(mg/l): 0.1
Concentrate LSI: 1.5

Min. LinePressure Required: 20

3"d Year R.O. Feed Pressure (psi): 230
3"d year concentrate pressure( psi): 185




Let us Think together for a Change
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