High-Recovery Desalination to the Rescue: ©

Making an Alternative Water Resource a Reality
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# This (s a story about...
A\ gl

People
Limited water sources
Surface water & Groundwater
Water quality
Multiple contaminants
Cost effectiveness
Innovation
Tight schedule
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» Once upon a time there was an S
2* Indian Community in AZ....
Vg

Diversified Economy: Improvements:

* Agriculture  New fire station

« Casino « Water reclamation
* Transportation facility

« Golf Club « Surface water

* Entertainment complex treatment plant

Water Treatment*

| *Central AZ Project (CAP) a E

Santa Rosa Canal Surface E -y

— s T .

' Surface Water Treatment Plant




P The Community was Very ©

o~ Happy until....
They Faced a Water Supply Challenge!!
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9 So they said “We need an a(ternatlve@
" water source!”

* The problem:
November 2019: Shut-down of the only

source of water (canal)

 Possible solution:

An ldle well (800 gpm)

- - Water quality challenge:

e Multiple contaminants




u So we said:” Let’s look at your (©)
¢*  Ggroundwater Quality!”
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Nitrate Uranium 238 Iron TDS
MCL 10 mg/L 30 pg/L 0.3 mg/L <500 mg/L
AK Chin WQ 15 mg/L 30 pg/L 1.0 mg/L 1897 mg/L

Treatment approach & efficacy

Biological - biottta _ No

No

Biological - NoMonia No No No
IX-NO;, U No
No

RO (High Recovery Flow-Reversal RO)

Hardness, alkalinity, silica



and then we told them:
“Pick one...”

“Hey, with Flow-Reversal RO we can produce
more water - 88% RR vs. 75% RR, and Wwe’ll
reduce concentrate volume by 50%!”

Design considerations: 2 OJF I High
AD26 System recovery RO

* Footprint

 Complexity

* CAPEX & OPEX (competitive compared to IX)

e Concentrate management
e TDS reduction + Multiple contaminants treatment
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Fit to purpose
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B ASS/ BLE

[ 250 GPM
PRE CHLORINE 91% RR TREATED WATER PRESSURIZED
BLEND VALVE DISTRIBUTION

STREAM EAM 2 STREAM 3 STREAM 7 REAM 8
— S
STREAM O > 800 GPM 550 GPM 550 GPM 734 GPM
800 GPM R.O. PUMP 484 GPM
. TANK STORAGE AND
E:gtigt:.: p(‘)PxLiJjaGtiScl)(llﬁd/ [ _anTiscaLant 8% RR BOOSTER PUMP (BY
Filtration Module for [__ACID (Optional) STREAM 4 OTHERS)
ation Module fo [ [ POST CHLORINE (option) )
Fe removal BISULFITE = 66 GPM
z
N STREAM 6

WASTEWATER
66 GPM

AdEdge

water technologies
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“We can do it in 6 month” &
Project Timeline

.*®..

NOW

June July August September October

* Wilson Engineers * LOlissued to AdEdge by PLC | * Formal PO issued * Submittals completed * Submittals updates » Startup
reached out to AdEdge  * WQ test confirmed 1mg/L Fe. * Submittals begin * AD26 system assembly * All key items for fabricatio

* Provided proposals for | * AD26 system is added * Layout drawings finalized begins ordered
biottta & RO. * Engineers & GC — * Permits received

* |X was also considered. permitting * AD26 system completed

| . Discussion expanded to " | * Long lead time items FR-RO systly .~ . ‘

d
include the GC, site visit approve

* The community decided
to proceed with FR-RO
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N> sep 2019 Sep 2019 Oct 2019 Mid Oct 2019
Starting APU & FR-RO Ongoing Getting there....
Construction at systems are construction &

the well Site delivered Installation

Mid Feb 2020
Almost done




-8 October 30, 2019 «©
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Problems...?
* Hard toe shoes
 Well pump
* Flow meter
* Internet connection _ | A ¥
* Fine tunin
° Ak Chm Tour — March 20th
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2020

Membrane March 16-20 | Phoenix, Arizona

Technology

CONFERENCE & EXPOSITION \\
W American Water Works
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Flow-Reversal RO S
Conventional RO with a (patented!)
twist
Innovative, but not New

Reuse Demo, GA BW Demo, NM

BGNDRF, Alamogordo
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75% is Totally 70’s

't’s Mostly About Concentrate Management

More water Less concentrate
Site Conventional RO | Flow-Reversal RO % Increase % Decrease

RR RR (permeate) (concentrate)
Beverage company 65% 85% 20% 57%
Brewery 75% 92% 27% 68%
\{\\/Iunicipal Water Plant 81% 89% 8% 39%
93000 / Fracking water 70% 89% 19% 63%
Savings /Y Coaling tower 71% 91% 20% 69%
Beverage company 80% 90% 10% 66%
fo.fgf?? / SWRO 2" pass 90% 98% 8% 80%
Muhicipal Reuse 75% 90% 15% 60%

> $650,000 /
Revenue /Y




Minimize concentrate volume

Why Makes Flow-Reversal so Unique?

Maximize recovery rate Optimize feed water use

i\ ? ‘
Continuous process New & existing No proprietary equipment
Retrofit Adhere to manufacturers’ specs

It’s Working
>30 systems worldwide works just like conventional RO
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No special operator training Low risk Added value OPEX
100% Fallback Reduced biofouling Chemicals & Power

is needed



How does FR-RO Work?

1 2 3
Reversing the Block Continuous
flow in the PV Rotation process

The results: Scale prevention




1
Reversing the
flow in the PV

3
Continuous
process

Signs of
scaling

Reversing the Flow in the PV

Permeate Oversaturated

(product)

Permeate
(product)
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Concentrate/Brine
(exit)

Undersaturated

‘ Feed
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Block Rotation S

WY Flow Reversal adaptation to tapered flow array in a 2-Stage RO System

3
Continuous
process
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Tlme to Reverse the Flow.

@ I?OTEC
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Converting a Conventional RO to FR-RO is Simple

Conventional RO Flow-Reversal RO

Block C
el st s tage 50% | ]
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L:—:%%. Concentrate

1steHPm 2""seHP C MP
1+t stage HP 2% stage HP
1. New RO Systems (RNS)

2. Retrofit Existing RO Systems (RTF)
3. Concentrate Management System (FR-CONC)




