Pure Innovation



Categories of Reuse

Unrestricted Urban Reuse “Parks, Playgrounds...”
Restricted Urban Reuse “Golf Courses, Cemeteries...”
Agriculture Reuse — Food Crops “for human consumption
Agriculture Reuse — Non-Food Crops “fodder, seed crops...”
Industrial Reuse “Cooling systems, process water...”
Groundwater Reuse “Discharge into infiltration basins, ponds...”
Indirect Potable Reuse “Discharge into surface water...”
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Population Growth
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Population Growth | 80% of population
under the age of

25 yrs old

60%
Increase
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Energy Demands
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Energy Demands
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Energy & Water are Co-Dependent

Water is
required in the
production of
Energy

Energy IS required
for‘treating &

pumping water
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Water Production (Global)
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Water Production (Saudi Arabia)
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Projected Reuse Growth
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Water Consumption Analysis

Municipal-8%

Global

Nearly 92% of the
Global Water usage
can be subsidized
with Reuse water



Water Consumption Analysis

Municipal-9.5% Industrial-2.5%

Saudi Arabia /

Agricultural-88%

Nearly 90.5% of the

i Country’s water usage
can be subsidized
with Reuse water



Growth Globally vs. Saudi Arabia







Water Reuse Standards (Unrestricted Reuse)

Saudi Arabia Title 22 (U.S.)

pH 6-8.5 6 —8.5
Total Suspended Solids 10 mg/L 5 mg/L
Turbidity 5 NTU 2NTU

Total Dissolved Solids 2500 mg/L 2500 mg/L
Biochemical Oxygen Demand 40 mgO2/L 40 mgO2/L

Nitrate Nitrogen 10 mgN/L 10 mgN/L
Ammonia Nitrogen 5 mgN/L 5 mgN/L
Fecal Coliform 2.2 cfu/100ml 2.2 cfu/100ml
Parasitic Eggs 1.0 egg/L No detects




Quality Reuse Technologies

The conversion of salt
water to fresh water so
It IS suitable for human
consumption




Quality Reuse Technologies

A combination of
technologies—Micro-
Filtration and Reverse
Osmosis (MF-RO) used
to treat water for human
consumption



Quality Reuse Technologies

Immersed Bio Membrane (e 1

(MBR) treatment pulls —

. 2558 N
treated water through S
membranes, leaving = b |

solids behind




Quality Reuse Technologies

Conventional treatment
process with the addition
of NOVA's tertiary

disk filter.




Cost for 1.0

m3/day)
$1.000
: $600
MBR
. Plant Plant

iy w/ NOVA




Operation & Maintenance Cost (O&M)

o2 Cost per
1.0 m3
$0.89
J $0.51
_‘ $0.15
MF-RO \/
Plant HEIR Plant

w/ NOVA



$5.9 Est. Growth Quantity

Billion

$2.8
Billion $2.0
Billion $1.2
|| Billion
MBR
i Plant Plant

- w/ NOVA




(20yrs @ i=4%)

$22.52 =
Billion  for 2.0 million m3/day
$8.83
Billion $5.06
Billion $1.49
: Billion
MBR
Plant ek

w/ NOVA




Final Economic Comparison

$28.42
Billion

$11.63
Billion

$7.06
Billion
$2.69
g Billion
MBR !
Plant Plant

w/ NOVA




Desalination vs. NOVA

$25.73
Billion

Savings

Desalination
Plant Plant
w/ NOVA




MF-RO vs. NOVA

$8.94
Billion
Savings

Micro Filtration-
Reverse Osmosis Plant Plant
w/ NOVA




MBR vs. NOVA

$4.37
Billion

Savings

Immersed Bio-
Membrane Plant Plant
w/ NOVA
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Manage quality and quantity of
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