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Discussion Points

Chemical Phosphorus Removal (CPR) Jar Testing
Case Studies

CPR Full Scale Test(s)

Biological Phosphorus Removal (BPR)Jar Testing

BPR Full Scale Pilot

BPR Control Strategies (If Time Allows)



™ Presentation Will Not Focus on
Emerging Technologies

CoMag Pilot — Fond du Lac

Parkson Pilot - Manitowoc
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M Presentation Will Focus on Optimizing
Current Technologies

CPR - Typical Schematic

(Chemical BPR - Typical Process Schematic*
g -
Metering ;ﬁgg:‘:‘ “For Activated Sludge (A/O with RAS Denitrification)

PRIMARY
EFFLUENT

1 L

PRE-
ANOXIC ANAEROBIC AEROBIC

Necessity... the mother of invention.

Plato

QJA
» o
STRAND




W Jar Testing Should Provide Lab
Scale Simulations of Full Scale
Considerations
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Jar Testing in Proper Context
Provides Value

Strengths of jar testing
Include:

Limitations of jar testing
Include:

Low cost

Easy comparison of
many conditions

Provides proof of
concept

Allows communication
and training

Jar tests do not always
scale-up

Long term operation
not always reflected

Full scale conditions
can not always be
mimicked



B Bench Scale Testing for CPR
Determines Key Parameters

Precipitation/Adsorption Reactions
Dose Rates and Costs
Side Effects

pH Depression

Alkalinity Loss
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M Jar Testing Allows Low Cost
Comparisons

Aluminum Byproduct

Left to Right — Ferric Chloride, Alum, SorbX
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M Jar Testing Provides Visual
Comparisons

Impacts on Sludge Production

SA
STRAND

ASSOCIATES



M Jar Testing Provides Visual
Comparisons

Jar 4 Jar5
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M Typical Jar Test Result

Phosphorus Concentration (mg/L)
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™ High pH Results in High Chemical

Needs

pH (s.u)
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Jar Stress Tests Can Isolate
Performance

Samples Filtered

Lowest P level achievable

Total Phosphorus - Bench Scale Stress
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W Proper Phosphorus Characterization
Provides Targeted Actions

= Particulate
m DNP
= Ortho
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@ CPR Pilot — Multiple Application Points

Multiple Application Points
Reduce loses to competing reactions
Potentially develop residual value in multiple systems

Inherent redundancy
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Pilot Considerations

Cost Considerations

Consumables such as
chemical

Engineering

Lab

Manpower

Utilities

Capitol Improvements

Repeatability and/or
|solation

Full Scale or Full Time
Implementation

Effluent Quality
Reliability

Exit/Termination
Planning



M Each Facility Offers Unique
Opportunities

Phosphorus is removed where solids are removed, such as:
Primary clarifiers
Secondary clarifiers
Tertiary clarifiers

Filters
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W Baseline Data

TP Concentration (mg/L)
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B Multiple Application Points Result in
Multiple P Removal Mechanisms
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B Understanding Removal Mechanisms

Improves Process Understanding
Phosphorus Concentration
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M Waukesha — Monitoring: Upstream
of Filter
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™ Full Scale Test and Stress Test
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™ Filter (Backwash)
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™ Filter Loading Impacts

Performance Reliability

Effluent Phosphorus (mg/L)
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W Jar Test Validates Interest In Full
Scale Pilot

Chemical Jar Test
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W Jar Test Validates Interest In Full
Scale Pilot

pH Comparison
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™ Biological Systems Can be Tested
at a Bench Scale

Wastewater Wastewater

Only with acetate
addition

0.064 g
anhydrous
sodium

1 L PAO acetate*
1 Lwasttﬁjer containing RAS 1 L wastewater l 1L PAO

\ containing RAS
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™ BPR Bench Scale Testing Results

Phosphorus Concentration (mg/L)
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W Wastewater Characterizations - BPR Not
Recommended

Total Phosphorus (mg/L)

BPR Potential Test: 5/22/00

e

()]

N

N

o

o

Time (minutes)

A/’ —e— W/o
NaAc

30 60 90 120

—m— w/
NaAc

\

STRAND



o Wastewater Characterizations — BPR
Recommended, Side Benefits Desired

30

25

20

15

10

Phosphorus (mg/L)

9

0

15 30 45 60 680 120

Time (min)

—i=Jar 1 - Test
—m=Jar 2 - Control

q‘
“» -
STRAND



™ BPR Pilot Tests Can Focus on Full
Scale Trials With Little Capital
Expenditure
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M Full Scale Testing
Full Scale BPR Testing in Conventional AS Plants

Install cloth, wood, or block baffle walls and submersible
mixers for ~2 zones: turn off air to zones

Install temporary or permanent gates/piping as needed to
route PRE/RAS where needed

Measure SBOD, PO, nitrate, and DO at various locations

Monitor changes in sludge production and
settleability/dewaterability
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M Pilot Goal — Reduce Chemical Use
. |Aum  Jcaustc

Pre-Pilot 80 to 120 gpd 20 to 30 gpd

Post-Pilot 20 to 80 gpd 0 to 5 gpd
(Occasionally 0)  (Typically 0)

Typical Observed Chemical Use

Figure 2—-Phosphorus vs. Alum Use .
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Target Key Process Mechanisms by
Piloting Operational Adjustments

Control Parameters
 Aeration
« Return Activated

Sludge
» Wasting -
* Internal Recycles




™ BPR Pilot Element — Mixer Cycling

Mixer On

\ 4

Solids - Mixed

Anaerobic Zone
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 BPR Pilot Element — RAS Rate Control

Mixer Off
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Anaerobic Zone
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W ORP Provides a Spectrum of
Biological Activity

Anaerobic Activity
Anoxic Activity
Aerobic Activity

- ORP Range from Negative to Positive +

Aerobic Oxidation
Nitrification
Denitrification

P Release

Others:
Acid Formation
Sulfur Reduction
Methanogenisis ‘
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M Ca

ORP (mV)
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B Summary

Piloting operational changes can provide greater
understanding of facility and improved performance.

Jar scale testing can aid in training and proof of concept
analysis.

Impending phosphorus limits has contributed to improvements
and increased knowledge base...

...you wont know if you don't try.
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