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WATERCARE INNOVATIONS

building long term partnerships
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Innovative Water Solutions
Contextual Learnings
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Agenda & Background

1. Setting the Scene (principles, learnings, business environment)

2. WCI & Fit for Purpose Water

3. Specific Learnings
1. Closed loop brine softening

2. CoolQuench Kidney Recovery
3. High Rate Clarifier for Environmental Discharge

4. Closing
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Setting the Scene - Mental Models

-~ PANLC ZONEZ

high anxiety and stress block
learning and growth

TLEARNIN G 20NE

challenge, excitement, and
engagement create learning
and growth

LONFORT 2ONE (s )

boredom and complacency
stifle learning and growth

“Control the
Wi warercare innovaTions Controllables”




Circa 2007

South Africa Water Availability !. Gauteng Water Crisis
« 2007 MSc Thesis — Industrial Brine Treatment
1000gal/pp/day - “Act like we're a water positive L=

society” |
10 years on - Cape Town's Day Zero ‘ Water abstraction

Rand Water is allowed to extract 1, 600 Million

Dec 2022: Water supply concerns 3O 7/
1 1 H 1 of the water In reality it extracts 1.792 Million Cubic metres
Operation losing daily production $1.75m/week e I et s e

receives is lost

Private sector purchasing chemicals for il et environmental issues.
municipality P\
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2025 - Texas Insights

. . . e SR EMERGENCY ITEM:
My early interactions (insights) S e g TEXAS-SIZE

« Ageing infrastructure INVESTMENT
o Early site visits (Baton Rouge / Bayport / Freeport) _ _ —
o News arficles oo et et s ot st S ot e e

pipelines to save billions of gallons of water each year. By investing in
| 1" = M sustainable long-term water infrastructure, we can ensure the Texas economic
® G OV e rn Or G re g / \b b OTT S TeXG S S |Ze I n V eSTl I Ie nT | n miracle continues and improve the livelihood of Texans for generations.
1" Working with the Texas Legislature, Yet, some of our water supplies are
WG Ter Governor Greg Abbott made historic drying up. Many communities have
investments to improve the reliability leaking and broken water lines, and
of the state’s water supply, including: agriculture producers in the Rio
Grande Valley and West Texas do not

* Funded over $13 billion in low or 5
no-interest loans to cities and water have enough water to grow their

(] (] " 1 T
Private Sector Interventions supply corporgtigne o byesietun,  / Biops.
Infrastructure for Texas (SWIFT) To put Texas on a path to have plenty

Water needs sources (surface/well/utility providers) « Dedicated an additional $1billionto O ater for the next 50 years,

maintain existing and build new water Governor Abbott will work with the
infrastructure

Understand Water Balance & Salt Balances + croutod o Kol Wit DN e b dz e wtsssthesament

Texas ft_md, w_hich funds innova,tive water in Texas history, as well as dedicate
strategies to increase the state’s water $1 billion a year for 10 years to tap into new

Fit for purpose water supoly I addtion o manasingand . water upples andrepai existng ipes o
Opportunities to recycle water and offset freshwater
intake
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Watercare’s Institutional Journey

Chemical Supply & Service

0.E.M. Solutions

OEM Plant O&M

. WINorth America & Infl |

L 1 1
| | || 1
1984 2008 2010

Stumbling South African Economy
Shrinking Investment Market
« Focus on core competence
* Impacting Client Knowledge Base (Water)
« Risk Reward Environment stimulating Innovation
2012 LiquidGold Project — Prefeasibility indicated a central Rlbn Plant
Broke down into Work Packages (focus on Salt Balance)

Eventually key interventions including three Plants (<R40m)
Watercare's evolution since
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Case Study 1

Softening Plant with Brine Recycle

Eliminating non-compliant environmental discharge in
Potable WTP Operations




Softening Brine Recycling

Challenge:
Well water source / Softening Plant / Municipal Water Supply

Plant shut down — regenerant discharge
Out of Specification on Water Discharge Quality (Chlorides)

Clients Operating License under Threat
Saving R14m/month ($700k/month)

20MGaliday En\r!ru nmental
Discharge

’4

2 SMGaliday |
Brine Regen l
]

R ) lon Exchange Product Reservoir
[ Well Feed ]—)[ Media Filtration }z.SMGmA)[ Softening ]—)[ (after Disinfection) }

\
“ WATERCARE INNOVATIONS

building long term partnerships




Softening Brine Recycling

Solution: —
Brine recycling process to recover > Dcharge

N O C | 2 SMGaliday
20% Solution with Air Blowdown

Solid waste product (mainly CaCQO,) |
2 5MGId -"3" Exchange
Softening

Glass Product Reservoir

Used as neu’rralizing Ggen’r at Wellress Mediz Filtration (after Disinfection)
neighboring site -

Liquid waste eliminated - client R —

compliant with discharge permit L ™ )
Monthly savings reinstated P |
: Precipitant Precipitant :

Water produced at 25% cost of | evterng > Disposa
muniCipGI WOTer Salt Store
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Softening Brine Recycling - Further Challenges

WATERCARE INNOVATIONS

building long term partnerships

Well water quality degraded further
Required further softening
Chosen technology — a BOO NF Plant

_f Environmental }

'L Discharge

1.25MGaliday

Media Filtration

[ Well Feed H

MNanofiltration

125MGalid
i

—»

lon Exchange
Softening

h

h

¥

Regenerant
Precipitation

Product Reservoir
(after Disinfection)

¥

Precipitant
Dewatering

Fegenerant
Top-Up

Precipitant
Disposal

A

Salt Store!
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Case Study 2

Cooling Tower Kidney Plant
Minimizing Blow-down & Make-up Volumes

I



Cooling Tower Kidney Plant

Challenge:

Client constrained with fresh water
intake

Client was aiming for a 25%
reduction

Cooling Systems Large Consumer of
fresh water

Cooling Tower bleed off operated
close to scaling potential

Solution:

Looked at cooling tower from a salt
balance perspective

Treating cooling tower blowdown,
recovering high purity water
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Cooling Tower Kidney Plant

> > EVAPORATION >
> PROCESS WATER>—

_ OPEN LOOP WATER

s

N N
MUNICIPAL WATER / o

WATERCARE MINING

NORMAL BLOW COOLING TOWER KIDNEY

DOWN WATER

» T

LOW SALT CONTENT WATER I

Benefits
51% reduction in water intake
COC increased, saving on fresh water intake
Plant paid off in 28 weeks
Chemical account impacted
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Case Study 3

Metals Recovery Plant
High-Rate Clarifier for Environmental Discharge




Acid Mine Drainage Clarifiers

Challenge:
« Legacy non-operational underground mine (western basin)
« Acid Mine Drainage (AMD) discharged into environment
« Environmental Discharge Limits
« Nearby Operations Water Table Impacted
Challenged by short timelines
Large Volume to be treated (10Mgal/day)
Acidic stream, containing solids
Unit Processes (Aeration, pH correction, Flocculation and clarification)
Targeting removal of TSS, Iron, Manganese, Uranium

Eastern & Central Basin employ large diameter clarifiers (130 — 165ft / £ 13 300f1?)
Project due diligence & execution would take years to complete
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High-Rate Clarifiers

Solution
WCI High Rate Clarifier — 2 x 25ft diameter (2x155ft?
Areq)
Award to installation took 8 months
Build own operate plant
Utilizes product water for reagent make-up
130-135 ft/hr seftling rates achieved

\
“ WATERCARE INNOVATIONS

building long term partnerships




Eastern & Western Basin Plants

Eastern Basin & Western Basin Pictorial Comparisons

200ft Elevation
Eastern Basin — 1TMGal/day
Western Basin — 10MGal/day

Acid Mine Drainage
.‘P.Ian_t ; East%rn, Basin
Recentlyviewe
RO
"/ "\: & P/ v
F S Y, FAL.
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... Not Without Challenges

Water Quality Changed through installation (Lab, Pilot Tests)

Reduced solids levels

Waters of hydration impacted settling rate (Sulphate, hydroxide precipitates)
Suspended matter is very fluffy, mostly iron & manganese precipitate

Implemented a pH change to alter precipitate waters of hydration
Underflow recycle to ensure large crystal growth

0

Plant been running for 10 years now
Continue to be paid per gallon of compliant water
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Currently private & public sector undergoing
stakeholder discussions to produce drinking water
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Conclusion




Closing

1. Consider the impact of water on your total operations
« Availability
« Fit for Purpose Uses
« True ESGC Benefits

2.Cognizant of Convenient Solutions — permanency & real

bottom line impact

3. Hold your experts accountable
« Alternative Business & Operating Models Exist
 New technology — alignhed to your operational

profitability

“Control the
“; WATERCARE INNOVATIONS Controllables »

building long term partnerships






