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Hayward Water Pollution Control 
Facility Upgrades



Agenda

1. Project Drivers
2. Project Overview
3. Integrated Trickling Filter and Step-Feed BNR 

Process
4. BNR Design 



Existing Plant: Trickling Filter / Solids Contact
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Solids Contact Tanks

East Trickling Filter
Final Clarifiers

West Trickling Filter

Primary Clarifiers

Primary Effluent Equalization



Facilities Plan (2020) recommended demolishing the West Trickling Filter 
and constructing new BNR basins

Driver: Aging Infrastructure
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Vacuator

Admin Building

West Trickling Filter

Facilities at the end of 
useful life require major 
upgrade or replacement



–Project Basis (2022):
– Early Actor
– 30% reduction in TIN

–Preliminary Design (2023)
– City elected to increase BNR 

volume to target 50% 
reduction of TIN

–2024 Watershed Permit 
limits came during detailed 
design

Driver: Nutrient Limitations
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Key Project Elements
Not all elements are shown. Primary Effluent 

Equalization

Bioflocculation 
Tank Modifications

Primary Effluent 
Pump Station

Grit Facility

West Trickling 
Filter (Demolished)

Trickling Filter Effluent-
Mixed Liquor Mixing BoxRSS Pump Station

Biological Nutrient 
Removal Tanks

Aeration Blower 
Building 2

Final Clarifier 3

Alkalinity 
Handling Facility

Admin Building



Integrated Trickling Filter and Step-Feed 
BNR Process



Trickling Filter Solids Contact
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ANX

PE

RSS

ML
FE

TFE

| BNR Sizing

Solids contact flocculates the 
solids to improve effluent quality

Trickling filter removes 
soluble BOD

SOLIDS 
CONTACT

WSS



Integrated Trickling Filter and Step-Feed BNR
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AERANX

TFE

ML

| BNR Sizing

Step 1 MLSS 
4,500 mg/L

Biofloc zone flocculates the 
trickling filter effluent (similar to 

the solids contact tank)

Step 2 MLSS 
3,500 mg/L

Retaining trickling filter reduces 
BNR volume for this phase

Step 3 Biofloc MLSS
3,000 mg/L

37.5% 37.5% 0%
25%



Integrated Trickling Filter and Step-Feed BNR 
Performance
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Integrated Trickling Filter and Step-Feed BNR
Wet Weather
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Legend:
Normal Operation
Max Month Flow
Wet Weather Event

| BNR Sizing



–Dry season average flow: 12.9 mgd
–Peak day flow: 46.3 mgd
–Modeled based on January 2023

Integrated ETF and Step-Feed BNR
Wet Weather
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Integrated ETF and Step-Feed BNR
Wet Weather
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–During peak flows:
– Higher ammonia
– Lower TIN concentrations 

(dilution)

Results shown for all tanks in service during max month flow event

| BNR Sizing



Hayward Influent Alkalinity
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Need 300 to 400 mg/L of alkalinity in the influent Conclusions: 

Alkalinity addition is required.

| Alkalinity Requirements



BNR Design
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1.BIOLOGICAL NUTRIENT 
REMOVAL TANKS
– 5 x 1 MG Tanks; 22ft SWD
– 30% ANOXIC
– 70% AEROBIC

1



BNR 
Structure

RSS distribution, 
1x per tank

RSS Header

Deep pile 
foundation

PE Feed 
piping (green)

PE distribution 
channel

Overhead pipe 
rack on north side

ALP piping 
(orange)

RSS header

Wrap around 
ML channel



Aeration Tank 1 (TYP)
AEROBIC

ANOXIC

CONVEYANCE

Inter-zone bafflesInter-zone bafflesInter-zone baffles

54” ML 36” RSS
FROM FC 3

ML TO BIOFLOCML TO BIOFLOC

Diffuser grid, typ

Dewatering 
pump

Large bubble mixing air 
headers and nozzles, typRSS to Zone 1



Aeration Tank Serpentine Flow

RSS Feed

RSS flow meter 
and pinch valve

PE FeedPE Feed



Aeration Tank Top View

PE bypass to biofloc tanks 
(wet weather operation)

2 x 24” ALP 
aeration headers

DO probe, aeration control 
valve, typ x 4 per tank
DO probe, aeration control 

valve, typ x 4 per tank

WSS pump for surface 
wasting (surface skimming 

baffle not shown)

Supplemental alkalinity 
added to AER-1



–Questions?

Thank you.
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