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Drivers

 Low level discharge
requirements

« Complete source control
challenging

e Part of an overall pollution
prevention management strategy

e« Can create Immediate impact
e Controllable processes
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Challenges

« EXIsts in a variety of chemical forms
 Reqgulated to below 5 ug/L

 Relatively dilute or very low mass to
volume ratio

 Variable flows

 Water matrix interferences/competing
chemistry/scaling potential

e Creates by products or residuals
 Re-release from residuals can occur
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Process Oriented Systems
Approach

Selenium < CI:or_e
Treatment b elenium
Technologies reatment
Technology

Effluent

To

Copyright 2010 by CH2M HILL, Inc. « Company Confidential DI S p Osal

O CH2MHILL
-




Typical Treatment Unit
Processes In Systems

 Primary Treatment  Residuals Treatment
— Suspended solids — Application core or
_ |n0rganic scale SeCOndary selenium
treatment
— pH :
technologies
— Temperature : :
_ — Thickening
 Tertiary Treatment :
: — Dewatering
— Suspended solids :
H — Chemical
—- P fixation/stabilization
— Temperature
— Biochemical Oxygen
Demand

— Other NPDES parameters
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Reverse Osmosis
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Reverse Osmosis Total
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GE ABMet®Biological
Treatment
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GE ABMet® Total Installed
Costs
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Fluidized Bed Reactor
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Fluidized Bed Reactor Total
Installed Cost
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lon Exchange
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ZV1 Filings/Powder

Hydrochloric
Acid or - 7y powder Backwash
Caustic Dglvmer
Polymer
Clarifier v Clarifier
Influent from g Effluent
Equalization
pH ~PH
Adjustment Adjustment/ Service
Aeration Water
Sludge I:

Storaﬂ
= HI|£ il rH+ sl | |2
|

8
- Sludge Sludge to
Disposal

e CH2MHILL
=

Copyright 2010 by CH2M HILL, Inc. « Company Confidential




ZV1 Filings/Powder Total
Installed Costs
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Conclusions

 Very few, if any proven full scale to
consistently reduce Selenium to below 5

Hg/L

 Matrix characteristics impact the application
of treatment technologies

« Performance must be validated on a case-
by-case basis

« Need a systems approach considering
water matrix challenges

 Need to Consider Process Engineering
Experiences with System Configurations
and Application of the Science
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