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Names for Wet-weather treatment

• Wet-weather treatment
• Blending (out-dated)
• Parallel Treatment
• Select Treatment
• Storm Flow Auxiliary Treatment
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Why Consider Wet Weather Treatment

• Higher intensity storms and I&I are affecting utilities’ 
performance during peak flow events.

• Handling peak flow in main treatment trains results in a large 
footprint that is not feasible to accommodate within site 
limitations/constraints.

• Designing the main treatment train for the peak flow results 
in high capital costs and facilities that remain unused for most 
of the year.
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Regulatory Background

TCEQ 217.B.(1) requires the use of 2-year 
24-hour storm event



C A R O L L O /    5

up
da

te
fo

ot
er

03
23

.p
pt

x/
5

up
da

te
fo

ot
er

03
23

.p
pt

x/
5

Wet Weather - Regulatory Background

• Prior to 1994: Blending used to treat excess wet weather flow
» Non-uniform acceptance of blending practice by EPA regions

• 1994: CSO Policy establishes basis for “CSO-related bypass”
» Blending for WWTPs served by separate sewer systems not 

addressed

• 2005: EPA proposal mirroring approach taken by 1994 CSO Policy
» Blending would be authorized as an anticipated bypass if a “No 

Feasible Alternatives Analysis” was conducted
» Never released by OMB
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Wet Weather - Regulatory Background

• Post-2005: EPA Headquarters took the position that blending had ALWAYS 
been a bypass
» EPA Headquarters took the position that all WWTPS served by separate 

sewer systems must provide biological treatment to ALL flows

• 2013: 8th Circuit Decision Iowa League of Cities v EPA
» Court found that EPA was improperly applying 2005 policy (proposal) as a 

rule
» CWA secondary treatment standards apply only at “end of pipe”
» EPA is only applying ruling within 8th Circuit jurisdiction

• 2018: EPA announces plan for rulemaking to resolve blending issue
» Rule not released by time previous Administration ended.  Presumed dead.
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TSS and CBOD5 Performance – CFR § 133.101&102

• Facilities eligible for treatment equivalent to secondary 
treatment.

(1)………
(2)…….
(3) The treatment works provide significant biological treatment 
of municipal wastewater

Stipulated Effluent Criteria

Parameter
30-day 

Average 7-day Average
TSS, mg/L 30 45

BOD5, mg/L 30 45
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Potential Treatment Options
• Without Biological Step

» Primary Filters
− Cloth media
− Compressible media
− Ceramic membrane

» Chemically Enhanced Primary Filtration
» High-rate Clarification
− Sand ballasted systems (e.g. Actiflo®, Dynasand)
− Magnetite ballasted systems (Co-mag)
− High solids contact systems (DensaDeg

• With Biological Step
» Bio-Actiflo®
» Bio-Mag
» Contact Stabilization plus clarification

• Other
» Step-Feed in Aeration Basins
» Equalization
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Non-Economic Comparison of Wet Weather 
Treatment Options

TREATMENT TYPE ADVANTAGES DISADVANTAGES
Peak Flow Storage Reduces size of treatment processes and 

effluent outfall.
Does not rely on combining effluents to 

meet effluent limits.
Does not require special approval by 

regulators.

Larger footprint than auxiliary treatment.
Potential odor concerns.
Basin wash-down is labor-intensive.
Limited sustained peak flow capacity. When it’s full, it’s 

full.

Secondary Treatment 
Enhancements

Does not rely on combining effluents to 
meet effluent limits.

For conventional processes, it does not 
require special approval by regulators.

Providing more or larger clarifiers is costly and requires a 
large footprint.

Biological system may become stressed during peak 
flow events.

May add complexity to secondary system operation.

Auxiliary Treatment Smaller footprint than other alternatives.
Can handle sustained design peak flow.
Certain technologies can serve dual purpose 

(tertiary and wet weather treatments).

Relies on combining effluents to meet permitted limits. 
Lower treatment efficiency than the main treatment 
train.

Limited number of full-scale installations.
Backwash or solids wasting must be returned upstream 

of primary clarifiers.
May require special approval by regulators.



Calculating Storm Impacts on 
Facility
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ISWM 2-Year 24 Hour Storm Event

TCEQ 217.B.(1) 
requires the use of 
2-year 24-hour 
storm event

3.63
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Example Storm Event
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Plant Meter Data

2-YR STORM 
EVENTS

ANALYZED 
EVENTS
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Rain Events – April 17, 2016

No storage would 
be needed

6.0 inches daily rain total
10-YR, 24-hour rain event

*Larger than design 2-yr storm
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Rain Events – September 21/22, 2018

762,000 gallons storage 
would be needed

702,00 gallons storage 
would be needed

7.25 inches daily rain total
25/50-YR, 24-hour rain event

*Larger than design 2-yr storm
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Rain Events – September 21/22, 2018

762,000 gallons storage 
would be needed

702,00 gallons storage 
would be needed

5.25 inches daily rain total
5/10-YR, 24-hour rain event

2.0 inches daily rain total
<1-YR, 24-hour rain event

*Larger than design 2-yr storm



Treatment
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Increasing secondary treatment to manage storm flows is expensive 
and unnecessary Increased Treatment Alternative 

(based on 2020 Master Plan)



Storage
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Exisiting Phase 1A

Permitted Capacity

Phase 1A – Modifications to Meet Current Permit

Primary Clarifiers

Influent Pumping
UV Disinfection

Aeration Basins

Headworks

Filters

Secondary Clarifiers
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Exisiting Phase 1A Phase 1B 21

Aeration Basins

Phase 1B - Expansion to 12.5 mgd

Permitted Capacity

Secondary Clarifiers

Filters

Primary Clarifiers

Influent Pumping UV Disinfection

Aeration Basins

Headworks

Peak Flow Storage
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Exisiting Phase 1A Phase 1B Phase 2 22

Permitted Capacity

Phase 2 - Expansion to 15 mgd

22

Aeration Basins

Secondary Clarifiers

Filters

Primary Clarifiers

Influent Pumping UV Disinfection

Aeration Basins

Headworks

Peak Flow Storage



Emergency Storm Treatment
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Typical Flow Schematic

AquaStorm
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Proposed Storm-Treatment Filters



C A R O L L O /    2 6

up
da

te
fo

ot
er

03
23

.p
pt

x/
26

up
da

te
fo

ot
er

03
23

.p
pt

x/
26

Equalization Basin Alternative 
(based on 2020 Master Plan)

Increased Treatment Alternative 
(based on 2020 Master Plan)

Carollo’s Proposed 
Storm Flow Filtration Alternative

Selecting the right storm treatment reduces capital costs for 
improvements
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