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About Entex ‘%g S

» Fixed-film process solutions
» WavTex™ hybrid media
» Webitat™ fixed media
» Biolex™ moving media
» BioBloc™ floating media system
» Aeration solutions
» Octopus™ floating aeration
» Filtration solutions
» FlowTex™ Disc Filter
» FlowTex™ Drum Filter
» Packaged plants with fixed-film

» PEAK™ Managed Services




About Entex

» Biological Systems
SBRs

Lagoons
Activated Sludge
Oxidation Ditches
Pure O, Plants
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» Industries

>
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Oil and Gas

Pulp and Paper
Landfill Leachate
Food and Beverage
Fats, Oils and Greases
Municipal
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» Process Solutions

Webitat™ Fixed media
WavTex™ Hybrid media
BioTex™ Moving media
BioBloc™ Floating media
Octopus™ Floating aeration
FlowTex™ Filtration
Packaged Plants

PEAK™ Managed Services
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» Typically see 20% simultaneous nit/denit

» Management of biofilm thickness key
» Thinner films have higher kinetic rates
» Moving media require vigorous mixing
» Fixed media requires vigorous air scour

» Generally, performance a function of biofilm surface area

» Moving media design modules commercially available
such as BioWin

» Fixed media design generally empirical based on square
foot of media (equivalent biomass method)

» Because of long biomass retention time:

» Tends to have higher proportion of heavy inerts, leading to
rapid settling

Wastewater » Nitrifiers fix on media, eliminating concerns over MCRT and
nitrifier washout in WAS

Anoxic

Aerobic
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WavTex Media System

» Uses patented EnTextile™ media
» Aerobic or anoxic
» Integrated aeration

» 2,025 m?/ m?3 protected
biologically active surface area

» CBOD,, NH;-N, NO,, TN
» |[FAS and SFF process modes

» No retention screens, no risk of
media escape

» Substantial nit/denit observed
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WavTex Hybrid Media —Design Considerations

» Maximized biomass

Highest SA per unit volume
Maximize current footprint
Greenfield or retrofit
Improved SVIs

Resistant to process upset
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» NO inlet or outlet screening required

» Coarse bubble scour/aeration
» Biomass shear
» Mixing
» Aeration maintenance
» Fine bubble compatible

» NO media migration and mixing issues
» No risk of media washout
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Introduction: City of Peterborough WWTP
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Introduction: City of Peterborough WWTP ‘%g EONELYE

» Effluent TAN
Objectives

» <2.98 mg/L (summer)
» <5.0 mg/L (winter),

» Aerobic HRT = 3.8 hrs
at design flow

Existing IFAS zones
Plant 1 and 2




Previous MBBR System

» Four aeration trains converted to
MBBR

» Plant1(2006)
» Plant2(2011)

» Non-engineered plastic packing
material in metal cages

» 190 m3, or 6,710 ft3 of
suspended media per train

» Pilot study/process audit

» Re-rate from 15.9 MGD to 18 MGD
(14% increase) Image: RVA
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Previous MBBR System — Operational Challenges ﬁk WISCONSIN WASTEWATER

» Containment
» Deterioration of cages | X8 S it !"I“'“-"*',,,,,,W
» Media breakage and washout L = ] “:-s L2 e !!!! !’ ’//ggll
» Non-uniform distribution ’ g ]
» High flow events exacerbated problem
» Interrupted Flow
» Biofilm on mesh around cages
» Higher hydraulic head loss
» Difficultto clean
» Diffuser inaccessibility

» Cages located above fine bubble
diffusers

» Poor Mixing image: RVA




|IFAS Alternatives

» City of Peterborough retained R.V. Anderson Associates Limited (RVA)

to implement an alternate IFAS approach

» Alternatives » Evaluation

Retrofit requirements
O&M requirements
Operational flexibility
Available process guarantees
Life cycle costs
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» Enclosed cage media
IFAS using existing media

» Enclosed cage media
IFAS using new media

Y » Fixed media IFAS

» Moving Bed Biofilm
Reactor (MBBR)

» Membrane Aeration
Biofilm Reactor (MABR)

vV v v v Vv v

Environmental compliance
approval (ECA) validation
requirements

» System familiarity
» Supplierinstallation references



Selected System — WavTex™ Fixed Media IFAS "ﬁ!zi, WISCONSIN WASTEWATER
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» Simple Retrofit
» Mediaisfixed in place
» Eliminate need of cages
» No media washout
» No screen plugging/hydraulic issues
» Uniform distribution of media

» Accessibility to existing fine bubble
diffusers

» Low life-cycle cost

» Reduced O&M costs from elimination of
media screens/media washout

» Screens stay clean, eliminate plugging
» Fine bubble efficiencies
» Enhanced mixing with integral scour
» 40 ft. + mixing radius each




WavTex System for Peterborough
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» Eight (8) Wavlex modules installed
per train
» 4in first pass per train
» 4in last pass pertrain

» Leaves room for future expansion
» 32 Wavlex modules total

» 5,813 ft? of EnTextile media (gross)
each

» Aerobic HRT = 3.8 hrs
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WavTex System for Peterborough — Process ‘%z e WAt
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Validation ==
Design Basis » WavTex installation Sept.
Flow, MGD 18 2021 - Dec. 2021
S20I, izl 122 » 9-month process validation
NH,-N, mg/L 15 oeriod
TKN, mg/L 25
» Nov. 1, 2021 -July 31, 2022
Effluent ECA Schedule B » Low-temperature winter
Parameter Concentration Objective > ngh—ﬂOW Spl’ing
cBOD; 10.0 mg/L » Summer - lowest effluent
NN 2.98 mg/L (June 1 — September 30) concentrations
>-0 mg/L (October 1 - May 31) » Stress tested one plant
Tﬁ'lzgjf’é";fd 10.0 mg/L » Half of capacity (9 MGD)
— directed to Plant 1
Phosphoras (TP) 0.35 mg/L » Sample at primary effluent
) and Plant 1 effluent
Figure: RVA



Process Validation — Plant 1 Effluent Flow Trends
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Monthly Average Effluent Flow (Plant 1) > Mlnlmum Plant 2 FlOWS
" /\\ (when only 1 plant
o | e\ operating)

7 S > >2.6 MGD winter

2 ™ » Less susceptible
- to freezing
» > 1.1 MGD summer

Month

—— Half of Rated Capacity = —a— Effluent Flow




Plant 1 MLSS
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» Target of 3,000-5,000 LSS Trends
mg/L MLSS

» Adjusted wasting b
schedule as needed e
based on influent BOD gm

o0
2021-11-01  2021-11-30  2021-12-30  2022-01-29  2022-02-28  2022-03-30  2022-04-20  2022-05-29 2022-06-28  2022-07-28

Date

—8—Trainl —®—Train2

Figure: RVA
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Temperature Trends

» Winter .
temperatures as
low as ~8 °C. )

20 ¢ _pe
15

10

Temperature {Degrees Celcius)

0
9/27/2021 10/27/2021 11/27/2021 12/28/2021 1/27/2022 2/27/2022 3/30/2022 4/29/2022 5/30/2022 6/30/2022 7/31/2022
Date

—&— Aeration Basin Temp. ——Influent Wastewater Temp.

Figure: RVA
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Primary Effluent Ammonia (Monthly Average)

» Average TKN=37.0
mg/L
» Average NH;-N =
25.3 mg/L

» Concentrated

\/\\//\/

Concentration (mg/L)
M
(%]
=

centrate, leachate,
and septage
contributions
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Process Validation — Effluent Ammonia

o

Inadequate oxygen
» January

» Over-throttled aeration header
butterfly valves

» <2.0mg/LO,
» July

» High wastewater temperatures
(~20 deg. C)
» 0.3mg/LO,July 13-31

Effluent Ammonia Nitrogen (mg/L)

» Reliable treatment with proper DO

Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22
Month

» Upto 700 ppd excess ammonia
removal

=== Plant 1 Monthly Average Effluent NH3-N - = =limit ————- Objective




Process Validation — Effluent TSS LG Wisconsi wastewer
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> Chaln and flight Cla rlfiers N Plant 1 Monthly Average Effluent TSS Trends
» Effluent TSS consistently mofb——
meets objective _®
& 14.0
» IFAS improves settleability ..
?E: 6.0

4

2
Mar-22 Apr-22 May-22 Jul-22
Month

=]

=]

s Plant 1 Monthly Average Effluent TSS — e imnit == == == Dbjective



Process Validation — Results

Results:

» WavTex IFAS system meets ECA limits at full plant
rated capacity of 18 MGD _ _
Primary Effluent Ammonia (Monthly

» Low DO conditions in aeration tanks Average)

40.0 v\f\/‘
300 W
20.0

<
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Moving forward:
» Resume flow balance
» Aid in air balance

Concentration (mg/L)

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 5.0

» Operational changes to alleviate low daytime DO Month
» Changing centrifuge schedule smooths out Design TKN Design Ammonia
ammonia load —&®— Measured Ammonia —@#— Measured TKN

» >2.0mg/L O, goalin all trains
» Expanding blower capacity



Other findings — Simultaneous Denitrification =8
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LAY

Peterborough TN Removal via WavTex IFAS System
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Total Blended Effluent Ammonia - Continued

Effluent Ammonia (Monthly Average)
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Aeration Basin DO Concentrations - Continued

» Goal>2.0mg/L O,

» Winter 2023 Aeration Basin DO Concentrations (By Train)
» New aeration header "’ .
valves installed oo | 8 -
» Acid cleaning of 50 . .
diffusers s . ol e . o
» Observed B . Ceg s, e .
improved 0 . SHENEME
Ferformance SO 229 funan : : e ; - —
ar 510 ) ° H Py
» Will continue to 00_0 : : s Jolel: ) ) Jal |°
monitor ERFFFNRTIIIF T I P ERF PR TP

Date

» Plans for additional
blower capacity

Goal ® Trainl ® Train2 ® Train3 @® Traind
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Conclusions

<
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» WavTex IFAS fixed media system is an effective replacement for MBBR
system with media washout/breakage issues

» Prevents need for screens and eliminates risk of media washout
» No retention screen cleaning required
Allows for full floor fine bubble aeration
Effective even in cold weather/low aerobic HRT conditions
Promotes higher level of simultaneous denitrification
Easy to operate and maintain
» Only maintenance is blower scour

» Expected 20+ year lifetime due to robust stainless steel and high
break-strength media

vV v v Vv
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