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Industrial Water Use and Wastewater Generation is Significant
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Case Study: Semiconductor Industrial Reuse and ZLD

Project Drivers

|Eliminate Discharge

 Prevent discharge of factory potable treatment waste to local
WWTP

« Allow for expansion of manufacturing facility

e —

 Harvest high quality water for use in manufacturing
« Reduce potable demand




Project Facts and Features:

- Capacity: ~2,000 gpm
- RO Recovery: 88-94 Percent
- Brine Concentrator Recovery: >66 percent

- Overall Recovery: 97 Percent

- Solid Residual Disposal: Landfill
- Brine Concentrator Blowdown Disposal: Evaporation Ponds

* Product Water Use:
— Interim: Blending to lower TDS loading in industrial waste discharge

— Long Term: Reuse in the manufacturing facility

- Project Cost: Between $0 and $1 Billion



Waste Stream from the Factory Treatment System Created
Treatment Challenges

- High Calcium
— Calcium Carbonate Scaling (RO)
— Calcium Fluoride Scaling (RO)

- High Silica
— RO Scaling
— Thermal System Scaling
— Pipeline Scaling
- High TOC
— RO Fouling
- High Total Dissolved Solids (~3-4k mg/L)
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Silica Scaling is Controlled by Removal, Solubility, and
Prevention
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TOC is Controlled by Removal and Solubility
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TDS is Controlled by Removal
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Treatment Is Accomplished Through Integration of Three Major
Vendor Systems, Each With Guaranteed Performance Goals



Project Status

e Process online since 2014

« Upgrades since 2014
—Modifications to optimize for actual water quality

—Modifications to conform to factory standards for
redundancy

—Addition of conveyance to factory reuse systems



What Are Challenges To Industrial Treatment for Salt?
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Variability: Treatment
Changes with Business

Reactive vs Proactive Approach
to Changing Regs
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Industrial Salt Discharges to POT
(Impacts on Reuse)
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For mar nfOrmatlon contact:
Brandon Yallaly
byallaly@carollo.com
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