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• Regional Wastewater 
Agency

• Serves 105,000 
people and San 
Quentin State Prison

• Influent flow range: 
7 MGD-129 MGD



Existing Treatment Plant

Aeration Tanks Biotowers Primary ClarifiersSecondary Clarifiers

Solids Handling

Organic Waste 
Receiving Facility

Chlorine Contact Tanks

Main Switchgear

Digesters

7 MG Storage Pond



Nitrogen Removal Planning Targets
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2024 dry season effluent TIN Load for CMSA = 1,118 kg/d

Percent reduction from interim limit = 63%

Percent reduction from 2024 TIN Load = 57%

Parameter Units Interim Limit 
(2025)

Final Limit 
(2054)

Influent Flow 
(Nutrient Permitting Season) mgd 6.6 7.3

TIN Limit kg/d 1,300 480

Equivalent TIN Concentration mg/L 52 17



Timeline of Nutrient 
Removal Planning

Spring 2025 
Begin 
Alternatives 
Evaluation

June 2025 
20Clarifier
Stress 
Testing

October 2024
Wastewater 
Characterization

June 2024
Nutrient RFP

2010
HDR/BACWA 
Nutrient 
Evaluation

Sept 2024
Kickoff Meeting

Winter 2024
Criteria 
Development

Winter 2026 
Begin Final 
Design

Completed

In Progress

Planned

2017
Master Plan

2017-2024
Process 
Studies

Fall 2025 
Develop 
and Rank 
Alternatives

Select 
Alternative
& Prepare
Facilities Plan

Winter 2025 
Begin 
Predesign

Winter 2027 
Begin 
Construction

2029
Begin Operations
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MONITORING PERIOD ON NOVEMBER 16, 2022

Biotower Effluent Nutrient Analysis

Nitrates Nitrites Orthophosphate



Planning Criteria
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•Capital Cost
•Lifecycle CostEconomic

•Impacts to air permitting
•CEQA requirements
•Discharge and biosolids management

Permitting

•Maintenance of Plant Operation during Construction
•Land Acquisition
•Bypass Pumping

Constructability

•Process familiarity
•Accessibility and ease of maintenance
•Process Complexity
•Safety

O&M

•Neighborhood impacts (e.g., truck traffic, odor)
•Ease of operations and maintenance
•Process compatibility

Non-Economic 

•Compatibility with peak flow conditions
•Resistance to shock loadTechnology Resilience

•Energy usage
•Energy recovery
•Chemical usage

Sustainability

•Flexibility for additional nutrient removal
•Flexibility for future regulatory requirements
•Compatibility with potable reuse

Preparedness for Future

Project 
Delivery

Daily 
Experience

Future 
Proofing



Preliminary Criteria Ranking
High Priority Medium Priority Low Priority

Cost
Constructability

O&M
(Process Familiarity, Process 

Complexity, Ease of Maintenance)

Non-Economic
(Neighborhood impacts, 

Compatibility with Existing Plant) 

Technology 
Resilience

Preparedness for Future

Effluent Quality CEQA

Air Permitting

Additional CMSA Drivers:

Wet weather flow management  Organic waste

Keep existing assets?    Limited space
(Biotowers/Electrical)



Evaluating Nutrient-
Energy Nexus

Organic 
Waste

Nutrients

Nutrient 
Removal

Higher 
Energy 

Demand

Need 
more 

biogas

2024 Total

Energy Neutrality

103%

2025 YTD

Energy Neutrality

112%

2026 Goal

Energy Neutrality

150%



Exploring Options for Limited Space

1. Maximize nutrient removal in existing tanks
2. Minimize new tanks required
3. Explore Intensification for more space savings

1. MABRs
2. Cyclones
3. Clarifier baffles
4. Clarifier sludge removal system



Next Steps

Spring 2025 
Begin 
Alternatives 
Evaluation

June 2025 
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Testing
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Wastewater 
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Nutrient 
Evaluation

Sept 2024
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Criteria 
Development
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Construction
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Begin Operations

0

5

10

15

20

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

O
RT

H
O

PH
O

SP
H

AT
E 

C
O

N
C

EN
TR

AT
IO

N

N
IT

RA
TE

 A
N

D
 N

IT
RI

TE
 C

O
N

C
EN

TR
AT

IO
N

MONITORING PERIOD ON NOVEMBER 16, 2022

Biotower Effluent Nutrient Analysis

Nitrates Nitrites Orthophosphate



Questions?
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