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Executive Summary 

This Group Annual Report includes analyses of influent, discharge, and recycled water flows and 

loads, as well as a statistical analysis of flow and load trends, for the 34 Dischargers regulated 

under the Nutrients Watershed Permit (Figure ES-1). This report includes all available historical 

flow and nutrient data from 2012 through September 2025. 

 
Figure ES -1. Locations of the Dischargers  
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Regulatory Framework 

Discharges of nutrients from Publicly Owned Treatment Works (POTWs) to San Francisco Bay 

are regulated by the San Francisco Bay Regional Water Quality Control Board (Regional Water 

Board) through the Nutrients Watershed Permit (National Pollution Discharge Elimination System 

[NPDES] Permit CA0038873). The Regional Water Board has issued three orders under the 

authority of the Nutrients Watershed Permit: R2-2014-0014, R2-2019-0017, and R2-2024-0013. 

The most recent order (R2-2024-0013) became effective on October 1, 2024. As with previous 

orders, the regulated POTWs are required to track and evaluate treatment plant performance and 

fund nutrient research and monitoring programs. Order R2-2024-0013 is the first to include 

enforceable total inorganic nitrogen (TIN) discharge load limits for the regulated facilities during 

the dry season (May 1 through September 30). Interim limits have been in effect since the 2025 

dry season, and, unless otherwise modified by the Regional Water Board, the final limits are 

scheduled to be effective starting in the 2035 dry season. The final individual limits are only 

enforceable if the aggregate load from all regulated facilities exceeds the seasonal aggregate 

load limit (26,700 kg/d).  

Influent 

The 2024/20251 baywide annual average influent flow (448 mgd) was the lowest since 2021/2022 

(415 mgd). The annual average flows for the last three years have correlated strongly with 

precipitation, as expected. The 2025 baywide dry season average influent flow (409 mgd) was 11 

mgd lower than in 2024 (a 2.6% reduction) and 8 mgd higher than the average since 2019 (a 

2.0% increase). Dry season average influent nitrogen loads remained consistent with the overall 

average. The 2025 influent dry season total nitrogen (TN) load (86,700 kg N/d) was 2.4% above 

the overall dry season average from 2012 through September 2025 (84,700 kg N/d) and 1.6% 

greater than the 2024 dry season influent TN load (85,300 kg N/d). 

Discharge 

A summary of the dry season discharge flows and loads is provided in Table ES-1. The 

information in the executive summary is limited to the dry season because the regional permit is 

focused on the dry season, and the dry season represents the base sanitary flows and loads. The 

2025 dry season average discharge flow was 2 mgd higher than average (0.5% higher) and 13 

mgd lower than in 2024 (3.4% lower). The last three years have seen steadily decreasing annual 

average discharge flows that correlate with the amount of precipitation each year (not shown). 

The most notable finding this year is that the dry season average discharges of ammonia 

and TIN are the lowest yet recorded.  The 2025 dry season ammonia discharge load for 2025 

was 1,600 kg/d lower than in 2024 (5.0% lower) and 4,700 kg/d lower than average (13% lower). 

The 2025 dry season TIN discharge load for 2025 was 1,940 kg/d lower than in 2024 (4.5% lower) 

and 5,240 kg/d lower than the pre-2025 average (11% lower). This reduction in ammonia  and 

TIN load  is attributed to a combination of reduced influent loads, increase in recycled 

water, and optimization/upgrades at various treatment plants.  Details on various on -going 

plant optimization/upgrades is provided in Section 4.3. The 2025 dry season total phosphorus 

 

1 October 1, 2024, through September 30, 2025. 
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(TP)  discharge load for 2025 was 120 kg/d lower than in 2024 (3.0% lower) and 130 kg/d lower 

than average (3.6% lower). 

Table ES-1. Discharge: Summary of Dry Season (a) Flow and Loads to San Francisco Bay 
for the Previous Five Years  

Constituent  2021 2022 2023 2024 2025 Average (b) 

Flow, mgd 339 337 381 388 375 373 

Ammonia, kg N/d 33,600 35,800 32,400 32,400 30,700 35,400 

NOx, kg N/d 9,290 8,550 10,700 11,200 11,200 11,000 

TIN, kg N/d(c) 43,100 44,400 43,300 43,700 41,658.1(d) 46,500 

TP, kg P/d 3,680 3,300 3,760 3,650 3,530 3,660 

a. May 1 through September 30. 

b. The average includes 2012 through 2025. 

c. The TIN values do not necessarily equal ammonia plus NOx due to a combination of rounding and instances 
when ammonia was sampled more frequently than NOx. 

d. See Section 2.1.2 for calculation method. The aggregated mass loading rate is calculated as the unrounded sum 
of the individual loading rates. 

Trend Analysis 

A trend analysis was performed on the flows and nutrient loads. This Group Annual Report 

includes a one-time analysis of the impact of the COVID-19 pandemic on flows and loads. The 

key findings are summarized below. Note that ñtrendò refers to a consistent directional change 

over time that results in a statistically significant coefficient. Trends are estimated over the entire 

discharge dataset, which spans from 2012 through 2025, unless otherwise specified. 

¶ COVID-19: the estimated average impact was an initial decrease in discharge flows and 

loads followed by a steady return of flows and loads toward pre-pandemic levels. 

Interpretation of pandemic-related covariates is challenging because of external 

variables that could impact nutrient loads (e.g., changes to facility operations that reduce 

nitrogen discharge).  

¶ Discharge flow: the subembayments appear to have no statistically significant trend for 

discharge flow except for South Bay, which appears to have experienced a small, 

statistically significant, downward trend. 

¶ Ammonia: downward trends in Suisun Bay and South Bay only. 

¶ NOx: appears to be trending downward with the exception of Central Bay. 

¶ TIN: appears to be trending downward in South Bay and Lower South Bay. 

¶ TP: appears to have no statistically significant trend except for Lower South Bay 

(decreasing). 

Recycled Water 

Recycled water data lag one year behind the rest of this report (i.e., the latest available recycled 

water data are for 2024) because of the due dates for reporting recycled water deliveries to the 
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State Water Resources Control Board. The 2024 dry season recycled water use increased by 4 

mgd (7% increase) compared to 2023 and is identical to the average (58 mgd). Recycled water 

use peaked in 2021 at 63 mgd during a relatively dry year. Recycled water demand was reduced 

in subsequent years in proportion to the amount of precipitation each year.  

The range of effluent flows and TIN loads diverted from San Francisco Bay are as follows (from 

average annual to dry season for each parameter): 

¶ Flow: 12% to 16% 

¶ TIN: 5% to 10% 

The percent of TIN loads diverted from the Bay due to recycled water is lower than the percent 

of water volumes diverted because some recycled end uses result in flow diversions but not 

nutrient load diversions (e.g., chiller blowdown water that is eventually returned to the sanitary 

sewer). 

Ongoing Upgrades and Optimization Efforts 

Many Dischargers are undergoing upgrades or engaging in optimization efforts to reduce their 

TIN discharge. Details are provided in Section 4.3. A brief summary of the various ongoing 

optimization efforts and upgrades is provided below (in alphabetical order). This list does not 

include the Dischargers that have completed optimizations or upgrades. 

¶ Delta Diablo Wastewater Treatment Plant: Completing Phase 1 design upgrades at 

the treatment plant to replace aging infrastructure and prepare for nitrogen reduction. 

¶ East Bay Municipal Utility District  Water Pollution Control Plant : Stopped accepting 

blood waste in 2024 and continues to optimize the treatment process to provide 

biological nitrogen removal. 

¶ Fairfield -Suisun Sanitary District: In the process of nitrogen removal upgrades in 

Phase 1 (anticipated completion in 2027) that will include nitrogen reduction features. 

¶ Hayward Water Pollution Control Plant: Completed the design in 2025 for plant 

upgrades to replace aging equipment and reduce nutrient discharge loads. Hayward is 

waiting for WIFIA funding prior to beginning construction. 

¶ Palo Alto Regional Water Quality Control Plant : In construction for plant upgrades to 

reduce TIN loads, as well as in construction for a nature-based solution to polish a 

portion of the final effluent. 

¶ Pinole -Hercules Water Pollution Control Plant:  Completed plant upgrades in 2019 to 

replace aging infrastructure and reduce nutrient discharge loads. Plant staff are actively 

developing a plan to increase the solids residence time to provide ammonia/TIN load 

reduction. 

¶ San Jose -Santa Clara Regional Wastewater Facility : In addition to the optimization 

work completed in 2019, secondary blowers, meters, process controls, and clarifiers 

have been or are currently undergoing substantial rehabilitation or replacement as part 

of the Facility CIP, which has aided further reduction of nutrient loads by providing better 

process control. 
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¶ San Mateo Wastewater Treatment Plant : Completing plant upgrades in 2026 to 

replace aging infrastructure and reduce nutrient loads.  

¶ Sunnyvale Water Pollution Control Plant:  Upgrading the plant with various 

wastewater projects that will reduce TIN discharge loads (anticipated completion date is 

2028). 

¶ Treasure Island Water Resource Recovery Facility: Anticipated completion of their 

new treatment plant (membrane bioreactor) in 2026.  

¶ Union Sanitary District : Began construction in 2022 to rehabilitate various equipment 

and implement a process for reducing nutrient discharge loads. 
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1 Introduction 

San Francisco Bay is a large, nutrient-enriched estuary with a surrounding population of over 

seven million people. Despite the excessive quantities of nutrients (nitrogen and phosphorus) in 

San Francisco Bay, excessive phytoplankton growth and harmful algal blooms have historically 

not been a major issue. This is primarily attributed to two main factors: 1) high turbidity that limits 

the light penetration needed for phytoplankton to thrive and 2) filter-feeding clams that consume 

phytoplankton. However, starting in the early 2000s, phytoplankton levels began to increase, 

resulting in concerns about harmful algal blooms, especially considering the population growth 

experienced by the region and the associated additional nutrient loads. 

In March 2012, the San Francisco Bay Regional Water Quality Control Board (Regional Water 

Board) issued a Water Code Section 13267 Technical Report Order that required POTWs to 

provide effluent nutrient data to the Regional Water Board. The 13267 Order coincided with the 

establishment of a Nutrient Management Strategy. In April 2014, the Regional Water Board 

adopted the first Nutrients Watershed Permit (National Pollution Discharge Elimination System 

[NPDES] Permit CA0038873), which required financial support for the Nutrient Science Program, 

reporting of effluent nutrient monitoring data, an evaluation of opportunities to reduce nutrient 

discharges through optimization and upgrades, and an annual nutrients report that may be 

submitted individually or as part of a group report (referred to hereafter as the Group Annual 

Report) submitted by the Bay Area Clean Water Agencies (BACWA). The Regional Water Board 

has since adopted two updates to the Nutrients Watershed Permit (first in May 2019 and then in 

July 2024), both of which have maintained the annual nutrients reporting requirement. All 

Dischargers included in the Nutrients Watershed Permit have elected to participate in the Group 

Annual Report rather than submit individual reports. 

This Group Annual Report includes all available historical flow and nutrient data since 2012 and 

includes new data for October 2024 through September 2025. This report includes analyses of 

influent, discharge, and recycle water flows and loads, as well as a statistical analysis of flow and 

load trends. The main body of this report contains the methods, summary tables and figures, and 

a discussion section, while Appendices A through D and Attachment 1 satisfy the reporting 

requirements (Section 5.2.2) for each of the 34 Dischargers listed in the Permit. Attachment 2 

contains a summary and analysis of the compliance milestone reporting information provided by 

the Dischargers as required by the Permitôs compliance schedule and reporting requirements 

found in Section 6.3.3. 

1.1 Regulatory Framework 

Discharges of nutrients to San Francisco Bay and its subembayments by the Publicly Owned 

Treatment Works (POTWs) listed in Table 1-1 are regulated by the Regional Water Board through 

the Nutrients Watershed. The Regional Water Board has issued three orders under the authority 

of the Nutrients Watershed Permit: R2-2014-0014, R2-2019-0017, and R2-2024-0013. The most 

recent order (R2-2024-0013) was issued on July 10, 2024, and became effective on October 1, 

2024. On December 5, 2025, the calculation method for dry season (May 1 through September 

30) total inorganic nitrogen (TIN) load was modified through a letter issued by the Regional Water 
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Board (CW-894802)2. As with previous orders, the regulated POTWs are required to track and 

evaluate treatment plant performance and fund nutrient research and monitoring programs. Order 

R2-2024-0013 is the first to include enforceable total inorganic nitrogen (TIN) discharge load limits 

for the regulated facilities during the dry season (May 1 through September 30). Interim limits 

have been in effect since the 2025 dry season, and, unless otherwise modified by the Regional 

Water Board, the final limits are scheduled to be effective starting in the 2035 dry season. The 

final individual limits are only enforceable if the aggregate load from all regulated facilities exceeds 

the seasonal aggregate load limit (26,700 kg/d). 

1.2 Dischargers 

The regulated POTWs and their interim and final TIN discharge limits are given in Table 1-1. The 

location of each Discharger is presented in Figure 1-1.  

Table 1-1. Municipal Wastewater Dischargers Included in the Nutrients Watershed Permit  

Discharger  Name 

(Abbreviation)  

Facility Name  Interim 
TIN Limit  

(kg/d) (a) 

Final TIN 
Limit  

(kg/d) (b) 

Permitted 
Capacity 
(mgd) (c) 

Subembayment  

American Canyon, City 
of (American Canyon) 

Wastewater Treatment and 
Reclamation Facility 

79 62 2.5 San Pablo 

Benicia, City of (Benicia) 
Benicia Wastewater 
Treatment Plant 

290 120 4.5 San Pablo 

Burlingame, City of 
(Burlingame) 

Burlingame Wastewater 
Treatment Plant 

610 160 5.5 South 

Central Contra Costa 
Sanitary District (Central 
San) 

Central Contra Costa 
Sanitary District 
Wastewater Treatment 
Plant 

4,300 2,300 53.8 Suisun 

Central Marin Sanitation 
Agency (CMSA) 

Central Marin Sanitation 
Agency Wastewater 
Treatment Plant 

1,300 480 10 Central 

Crockett Community 
Services District (Port 
Costa) 

Port Costa Wastewater 
Treatment Plant 

5.3 3.7 0.033 San Pablo 

Delta Diablo (Delta 
Diablo) 

Delta Diablo Wastewater 
Treatment Plant 

2,000 920 19.5 Suisun 

East Bay Dischargers 
Authority (EBDA): 

Cities of Hayward and 
San Leandro 

Oro Loma Sanitary 
District 

Castro Valley Sanitary 

District 

Union Sanitary District 

San Leandro Water 
Pollution Control Plant 

9,000 4,200 107.8 South 

Oro Loma/Castro Valley 
Sanitary Districts Water 
Pollution Control Plant 

Raymond A. Boege 
Alvarado Wastewater 
Treatment Plant 

Hayward Water Resource 
Recovery Facility 

 

2 Minor Modifications to Order R2-2024-0013 (CW-894802), December 5, 2025. https://bacwa.org/wp-
content/uploads/2025/12/Corrected-Minor-Modification-Letter.pdf 

https://bacwa.org/wp-content/uploads/2025/12/Corrected-Minor-Modification-Letter.pdf
https://bacwa.org/wp-content/uploads/2025/12/Corrected-Minor-Modification-Letter.pdf
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Discharger  Name 

(Abbreviation)  

Facility Name  Interim 
TIN Limit  

(kg/d) (a) 

Final TIN 
Limit  

(kg/d) (b) 

Permitted 
Capacity 
(mgd) (c) 

Subembayment  

Livermore-Amador 
Valley Water 
Management Agency  

Dublin San Ramon 
Services District 

City of Livermore 

Livermore-Amador Valley 
Water Management 
Agency Export and Storage 
Facilities 

Dublin San Ramon 
Services District 
Wastewater Treatment 
Plant 

City of Livermore Water 
Reclamation Plant 

East Bay Municipal Utility 
District (EBMUD) 

East Bay Municipal Utility 
District, Special District No. 
1 Wastewater Treatment 
Plant 

11,000 3,300 120 Central 

Fairfield-Suisun Sewer 
District (FSSD) 

Fairfield-Suisun 
Wastewater Treatment 
Plant 

1,600 880 23.7 Suisun 

Las Gallinas Valley 
Sanitary District (Las 
Gallinas) 

Las Gallinas Valley 
Sanitary District Sewage 
Treatment Plant 

-(d) -(d) 2.92 San Pablo 

Marin County (Paradise 
Cove), Sanitary District 
No. 5 of  

Paradise Cove Treatment 
Plant 

3.7 3.5 0.04 Central 

Marin County (Tiburon), 
Sanitary District No. 5 of 

Wastewater Treatment 
Plant 

69 47 0.98 Central 

Millbrae, City of 
(Millbrae) 

Water Pollution Control 
Plant 

340 100 3.0 South 

Mt. View Sanitary District 
(Mt View) 

Mt View Sanitary District 
Wastewater Treatment 
Plant 

190 78 3.2 Suisun 

Napa Sanitation District 
(Napa) 

Soscol Water Recycling 
Facility 

-(d) -(d) 15.4 San Pablo 

Novato Sanitary District 
(Novato) 

Novato Sanitary District 
Wastewater Treatment 
Plant 

210 140 7.0 San Pablo 

Palo Alto, City of (Palo 
Alto) 

Palo Alto Regional Water 
Quality Control Plant 

2,900 1,200 39 Lower South 

Petaluma, City of 
(Petaluma) 

Petaluma Ellis Creek Water 
Recycling Facility 

-(d) -(d) 6.7 San Pablo 

Pinole, City of (Pinole) 
Pinole-Hercules Water 
Pollution Control Plant 

460 190 4.06 San Pablo 

Rodeo Sanitary District 
(Rodeo) 

Rodeo Sanitary District 
Water Pollution Control 
Facility 

50 38 1.14 San Pablo 

San Francisco (San 
Francisco International 
Airport), City and County 
of (SFO Airport) 

Mel Leong Treatment 
Plant, Sanitary Plant 

560 71 2.4 South 

San Francisco, City and 
County of (SFPUC 
Southeast) 

Southeast Water Pollution 
Control Plant 

11,000 3,300 85.4 South 



 

4 | April 1, 2026 Order R2-2024-0013 | Group Annual Report 

Discharger  Name 

(Abbreviation)  

Facility Name  Interim 
TIN Limit  

(kg/d) (a) 

Final TIN 
Limit  

(kg/d) (b) 

Permitted 
Capacity 
(mgd) (c) 

Subembayment  

San Jose/Santa Clara 
Water Pollution Control 
Plant and Cities of San 
Jose and Santa Clara 
(San Jose) 

San Jose/Santa Clara 
Water Pollution Control 
Plant 

6,400 5,000 167 Lower South 

San Mateo, City of (San 
Mateo) 

City of San Mateo 
Wastewater Treatment 
Plant 

1,700 670 15.7 South 

Sausalito-Marin City 
Sanitary District 
(SMCSD) 

Sausalito-Marin City 
Sanitary District 
Wastewater Treatment 
Plant 

180 69 1.8 Central 

Sewerage Agency of 
Southern Marin (SASM) 

Sewerage Agency of 
Southern Marin 
Wastewater Treatment 
Plant 

280 140 3.6 Central 

Silicon Valley Clean 
Water (SVCW) 

Silicon Valley Clean Water 
Wastewater Treatment 
Plant 

3,000 880 29 South 

Sonoma Valley County 
Sanitary District 
(Sonoma Valley) 

Sonoma Valley County 
Sanitary District 
Wastewater Treatment 
Plant 

-(d) -(d) 3.0 San Pablo 

South San Francisco and 
San Bruno, Cities of 
(South SF) 

South San Francisco and 
San Bruno Water Quality 
Control Plant 

1,500 560 13 South 

Sunnyvale, City of 
(Sunnyvale)  

Sunnyvale Water Pollution 
Control Plant 

830 740 29.5 Lower South 

Treasure Island 
Development Authority 
(Treasure Island) 

Treasure Island 
Wastewater Treatment 
Plant 

29 21 2.0 Central 

Vallejo Flood and 
Wastewater District 
(Vallejo) 

Vallejo Wastewater 
Treatment Plant 

1,000 580 15.5 San Pablo 

West County 
Wastewater District 
(WCW) and City of 
Richmond Municipal 
Sewer District 
(Richmond)(e) 

West County Wastewater-
City of Richmond 
Combined Outfall (West 
County) 

1,100 430 28.5 Central West County Wastewater 
District Treatment Plant 

Richmond Municipal Sewer 
District Water Pollution 
Control Plant 

Total Aggregate Limit     -(f) 26,700(g) - - 

a. The Dischargers shall comply with the following interim seasonal effluent limitations at the discharge points and 
monitoring locations specified in the Monitoring and Reporting Program (MRP) (Attachment E). Final effluent 
limitations shall become effective in accordance with the compliance schedule established by Provision 6.3.3 of 
this Order. Compliance with these interim limitations shall be determined seasonally for each Discharger based 
on discharges from May 1 through September 30. Mass loads shall be determined by calculating the daily 
average total inorganic nitrogen load from the average daily flows (i.e., total discharge volume from May 1 
through September 30, divided by 153 days) and average concentration, and rounding to two significant figures. 

b. In accordance with the compliance schedule established by this Order in Provision 6.3.3, starting October 1, 
2034, the Dischargers shall comply with the following final seasonal water quality-based effluent limitations at the 
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discharge points and monitoring locations specified in the MRP. Compliance with these final limitations shall be 
determined seasonally based on discharges from May 1 through September 30. If the sum of all the individual 
Dischargersô total inorganic nitrogen mass loads is greater than the Aggregate Mass Load Limit set forth below, 
the Dischargers whose total inorganic nitrogen mass loads exceed their individual limitations shall be in violation 
of their individual limitations. Mass loads shall be determined by calculating the daily average total inorganic 
nitrogen load from the average daily flows (i.e., total discharge volume from May 1 through September 30, 
divided by 153 days) and average concentration and rounding to two significant figures. The Aggregate Mass 
Load shall be determined by summing each individual Dischargerôs average mass load. 

c. Based on average dry weather flow (ADWF). 

d. Agencies with a dry season discharge prohibition were excluded from TIN load limits. 

e. Formerly West County Agency, a Joint Powers Authority that was dissolved effective December 31, 2024. West 
County Wastewater District and the City of Richmond now share responsibility for permit compliance. 
Throughout this report, ñWest Countyò refers to the sum of contributions from West County Wastewater District 
and City of Richmond. 

f. Compliance with the interim limit is determined individually for each Discharger (see Section 4.1 of Order R2-
2024-0013). 

g. The sum of the individual final effluent TIN limits is 26,683.2 kg/d, which is lower than the total aggregate limit of 
26,700.   
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Figure 1-1. Locations of the Dischargers  
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1.3 Definition of Dry Season 

The Nutrients Watershed Permit regulates the discharge of TIN during the dry season, which it 

defines as May 1 through September 30. Distinguishing the dry and wet seasons is significant for 

the following reasons:  

¶ The dry season is reflective of the base sanitary flows and loads from residential 

population and industrial contributions to wastewater. In contrast, the increased flows 

during wet weather events are attributed to inflow and infiltration (I&I) during such 

events, which can bias the discharge results. 

¶ Conditions are generally more favorable for biological nutrient removal during the dry 

season due to warmer temperatures and fewer (if any) peak flow events. 

¶ The San Francisco Bay is expected to be less sensitive to nutrients during the wet 

season because the water is cooler, day length and available sunlight are reduced, light 

penetration is reduced due to elevated turbidity, and the hydraulic residence time is 

reduced. 

1.4 Purpose 

This report fulfills the reporting and analysis requirement of the Nutrients Watershed Permit for 

the participating agencies for the 2025 dry season (May 1, 2025, through September 30, 2025). 

As per Attachment E, Section 5.2.2., of Order R2-2024-0013, the Group Annual Report must 

include the following: 

1. Documentation that the Discharger is complying with Provisions 6.3.2, 

6.3.3, 6.3.5, and 6.3.6 of Order R2-2024-0013. If reporting through a group 

report as described below, the Discharger shall submit certification that it 

has provided adequate support (i.e., contributed its portion of the required 

contribution) in accordance with Provision 6.3.2. 

2. Summary tables depicting the Dischargerôs annual and monthly flows, 

nutrient concentrations, and nutrient mass loads, calculated as described 

in Attachment G section 8.1 (Arithmetic Calculations) of individual NPDES 

permits. The summary tables shall cover October 1 before the preceding 

year through September 30 of the preceding year and at least the previous 

five years of available data. Each Discharger shall document its nutrient 

loads relative to other facilities covered by this Order that discharge into 

the same subembayment (i.e., Suisun Bay, San Pablo Bay, Central Bay, 

South Bay, and Lower South Bay). These subembayment delineations may 

be refined through Provision 6.3.2 of the Order, in which case each 

Discharger shall document loads relative to the most recent delineation. 

Nutrient data from other Dischargers may be obtained from the State Water 

Boardôs California Integrated Water Quality System (CIWQS) website 

(https://www.waterboards.ca.gov/ciwqs/index.html).  

3. Analysis of nutrient trends and load variability, and assessment as to 

whether nutrient mass discharges are increasing or decreasing. 
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4. A summary of the amount of water recycled annually by the Discharger, 

the corresponding decrease in the level of nutrients discharged to the Bay, 

and any updates to future water recycling plans. 

5. Status and plans for investigation if the trend analysis shows a significant 

change in nutrient loading. In such cases, the Discharger shall investigate 

the cause. In the annual reports, the Discharger shall set forth its plans for 

investigation and report its results, providing necessary updates in 

subsequent annual reports. The investigation shall include, at a minimum, 

whether treatment process changes, increasing or decreasing water 

reclamation, or changes in total influent flow related to water conservation, 

population growth, transient work community, new industry, or wet weather 

flows have reduced or increased nutrient discharges. 

1.5 Historical Monitoring 

Monitoring data from Oct 2012 to Sept 2025 were collected under two separate regulatory 

frameworks: a Section 13267 Letter3 and the Nutrients Watershed Permit. The Section 13267 

Letter data were collected from October 2012 through June 2014. The Nutrients Watershed 

Permit data have been collected since July 2014. The monitoring and reporting requirements for 

each regulatory phase are given in Table 1-2. Note that samples only need to be collected when 

discharging (i.e., seasonal Dischargers shall collect samples only during the discharge season).4 

Table 1-2. Comparison of Monitoring Requirements Among the Four Regulatory Phases  

Scope  Section 13267 Letter  Nutrients Watershed Permit  

R2-2014-0014 R2-2019-0017 R2-2024-0013 

Major 
Dischargers 
and 
Sampling 
Frequency 

Permitted capacity > 5 mgd: 

a. Year-round Dischargers: 
Sample twice per month 
and two additional 
samples each wet 
season during peak wet 
weather flow conditions 

b. Seasonal Dischargers: 
Sample twice per month 
during discharge (wet) 
season; sample once 
during non-discharge 
(dry) season 

Permitted capacity between 
1 and 5 mgd: 

a. Year-round Dischargers: 
Sample twice per month 
and two additional 
samples each wet 

Permitted capacity 
> 10 mgd: 

a. Sample effluent 
twice per month 

Permitted capacity 
between 1 and 10 
mgd: 

a. Sample effluent 
once per month 

Permitted capacity > 
10 mgd: 

a. Sample effluent 
twice per month, 
and influent 
once per 
quarter. 

Permitted capacity 
between 1 and 10 
mgd: 

a. Sample effluent 
once per month. 

Permitted capacity > 
10 mgd: 

a. Sample effluent 
twice per month 
for nitrogen 
species and once 
per month for 
total phosphorus 

b. Sample influent 
once per quarter 
for nitrogen 
species and 
twice per year for 
total phosphorus. 

Permitted capacity 
between 1 and 10 
mgd: 

a. Sample effluent 
once per month 

 

3 Wolfe, Bruce. (2012) Letter: Water Code Section 13267 Technical Report Order Requiring Submittal of 
Information on Nutrients in Wastewater Discharges. March 2, 2012. 

4 This can lead to challenges with quantifying nutrient loads diverted from San Francisco Bay due to lack 
of data describing the concentration of nutrients in the recycled water for months when there is no 
discharge (requires assumptions to be made regarding the concentrations). 
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Scope  Section 13267 Letter  Nutrients Watershed Permit  

R2-2014-0014 R2-2019-0017 R2-2024-0013 

season during peak wet 
weather flow conditions 

b. Seasonal Dischargers: 
Sample twice per month 
during discharge (wet) 
season; sample once 
during non-discharge 
(dry) season 

for nitrogen 
species and once 
per quarter for 
total phosphorus 

Minor 
Dischargers 
and 
Sampling 
Frequency 

Flows < 1 mgd permitted 
capacity 

a. Year-round Dischargers: 
Sample once per month 

b. Seasonal Dischargers: 
Sample once per month 
during discharge (wet) 
season; sample once 
during non-discharge 
(dry) season 

Permitted capacity 
< 1 mgd: 

a. Sample twice 
per year 

Permitted capacity < 
1 mgd: 

a. Sample twice 
per year 

Permitted capacity < 
1 mgd: 

a. Sample effluent 
twice per year 
for nitrogen 
species and 
once per year 
for total 
phosphorus  

Non-
Nutrient 
Sampling 
Parameters 

Flow 

pH 

Temperature 

Flow Flow Flow 

Nitrogen 
Species 
and Sample 
Type 

1) Total Ammonia(a) 

2) TDN(b),  

3) TKN(c) 

4) SKN(d) 

5) Nitrate(e) 

6) Nitrite(f)  

7) Urea(g) 

1) Total 
Ammonia(a) 

2) TKN(c) 

3) Nitrate(e) plus 
Nitrite(f) 

4) TN(h) 

Influent and Effluent: 

1) Total 
Ammonia(a) 

2) Nitrate(e) plus 
Nitrite(f) 

Influent Only: 

1) TKN(c) 

Effluent Only: 

1) TIN(i) 

Influent and Effluent: 

1) Total Ammonia(a) 

2) Nitrate(e) plus 
Nitrite(f) 

Influent Only: 

1) TKN(c) 

Effluent Only: 

1) TIN(i) 

Phosphorus 
Species 
and Sample 
Type 

1) TP(j) 

2) STP(k) 

3) DOP(l) 

4) TOP(m) 

1) SRP(n) 

2) TP(j) 

1) TP(j) 1) TP(j) 

Recycled 
Water 

Not required Not required Not required Annual volumes and 
diverted nutrients 

a. NH3 plus NH4
+ (reported as N) ï Composite Sample 

b. Total Dissolved Nitrogen (reported as N) ï Composite Sample 

c. Total Kjeldahl Nitrogen (reported as N) ï Composite Sample 

d. Soluble Kjeldahl Nitrogen (reported as N) ï Composite Sample 

e. NO3- (reported as N) ï Composite Sample 

f. NO2- (reported as N) ï Composite Sample 

g. Limited to 5 largest Dischargers (reported as N) ï Composite Sample 

h. Total Nitrogen (calculated: TKN + Nitrate + Nitrite) 

i. Total Inorganic Nitrogen (calculated: Total Ammonia + Nitrate plus Nitrite) 

j. Total Phosphorus (reported as P) ï Composite Sample 

k. Soluble Total Phosphorus (reported as P) ï Composite Sample 

l. Dissolved Orthophosphate (reported as P) ï Composite or Grab Sample 

m. Total Orthophosphate (reported as P) ï Composite Sample 

n. Soluble Reactive Phosphorus (reported as P) ï Grab Sample 
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2 Approach 

The following sections provide details regarding the calculations, assumptions, and methods used 

to produce this report. 

2.1 Calculation of Mass Loading Rates 

A variety of methods may be used to calculate mass loading rates. The following sections describe 

how the loading rates of nutrients to San Francisco Bay were calculated historically for the Group 

Annual Report and how Order R2-2024-0013 requires the dry season TIN loading rates to be 

calculated starting in 2025. 

2.1.1 Historical Calculations  

Historically, the nutrient mass loading rates were calculated by multiplying each 24-hour 

composite concentration measurement by the corresponding dayôs average flow. Monthly 

averages were obtained by averaging the daily average loads for each month. Annual and dry 

season average loads were calculated by averaging the monthly average loads. The monthly 

average loads reported in the individual Discharger evaluations provided in Attachment 1 are 

consistent with this approach. Except for dry season TIN loading rates for 2025 and later, all 

annual and dry season average loading rates given in this report for 2025 and later are consistent 

with the historical approach described above (i.e., they have not been modified to match the 

Regional Water Boardôs required method for calculating the dry season average TIN loading rate). 

2.1.2 Dry Season Average TIN Loading Rate 

Order R2-2024-0013 originally required the dry season TIN load for each Discharger to be 

calculated by taking the dry season average of the daily average loads. In December 2025, the 

Regional Water Board issued an amendment (CW-894802) that modified the required method for 

calculating the dry season TIN discharge loading rates. The new method requires the TIN loads 

to be calculated from the average daily flow and the average TIN concentration during the dry 

season. This approach is appropriate for all Dischargers, including those with infrequent 

discharge during the dry season due to large water recycling programs. Historically, the 

Dischargers with infrequent discharge during the dry season were accommodated by multiplying 

each monthly average load by the proportion of days with non-zero discharge (e.g., in the past, if 

the monthly average load based on daily average loads was 100 kg/d, but the Discharger had 

zero discharge for half the days of that month, the effective load was calculated as 50 kg/d). It 

should be noted that Order R2-2024-0013 specifies that each individual loading rate shall be 

rounded to two significant figures (historically, this report has rounded flows and loads to three 

significant figures). The aggregated mass loading rate is calculated as the unrounded sum of the 

individual loading rates. 

2.1.3 ñNot Detectedò Results 

Each measurement result is assigned a qualifier that determines what value is used for calculating 

the mass load. The qualifiers associated with the reported measurement results are defined in 

Table 2-1. Order R2-2024-0013 requires one half the method detection limit (MDL) be used for 
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calculating TIN mass loads if the reported value is qualified as not detected (ND). For consistency, 

this method is applied to all other constituents (influent and effluent). Historical loads (prior to 

October 1, 2023) have not been revised to be consistent with this approach. 

Table 2-1. Definitions of Value Qualifiers  

Qualifier  Definition  Value Used for Calculations  

= Reported value is above the MDL Reported value 

ND Not detecteda 0.5×MDLb 

DNQ Detected but not quantifiedc Reported value 

a. Indicates the measurement result is less than the laboratoryôs minimum detection limit (MDL). 

b. Required by Order R2-2024-0013 for calculation of TIN. For consistency, this approach is used for influent and 
discharge mass load calculations for all constituents starting with the 2023/2024 Group Annual Report. 

c. Result is less than the reporting level (RL) but greater than or equal to the MDL 

The following definitions are necessary for interpreting the qualifiers: 

¶ The minimum level (ML) is defined as the concentration at which the entire analytical 

system must give a recognizable signal and acceptable calibration point. The ML is the 

concentration in a sample that is equivalent to the concentration of the lowest calibration 

standard analyzed by a specific analytical procedure, assuming that all the method 

specified sample weights, volumes, and processing steps have been followed. 

¶ The reporting level (RL) is defined as the ML (and its associated analytical method) chosen 

by the Discharger for reporting and compliance determination from the MLs included in 

this Order, including an additional factor if applicable as discussed herein. For priority 

pollutants, the MLs included in this Order correspond to approved analytical methods for 

reporting a sample result that are selected by the Regional Water Board either from State 

Implementation Plan (SIP) Appendix 4 in accordance with SIP section 2.4.2 or established 

in accordance with SIP section 2.4.3. The ML is based on the proper application of 

method-based analytical procedures for sample preparation and the absence of any 

matrix interferences. Other factors may be applied to the ML depending on the specific 

sample preparation steps employed. For example, the treatment typically applied in cases 

where there are matrix-effects is to dilute the sample or sample aliquot by a factor of ten. 

In such cases, this additional factor must be applied to the ML in the computation of the 

RL. 

¶ MDL is defined in Order R2-2024-0013 as the minimum concentration of a substance that 

can be reported with 99% confidence that the measured concentration is distinguishable 

from method blank results, as defined in 40 C.F.R. part 136, Appendix B.  
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2.2 Analytical Methods and Result Qualifiers 

The analytical methods used to measure the required constituents are given in Table 2-2.  

Table 2-2. List of Parameters , Methodology, and Sample Type  

Parameter  
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(a
)  

Method (b,c) Calculation  

Flow X X X X(d) X(d) X -   

Total 
Ammonia 

X X - X - - X 
4500-NH3 
EPA 350.1 

 

TKN X - - X - - X 4500-N(org)  

NOx X X - X - - X 4500-N  

TIN X X - - X - X Calculated TIN = Ammonia + NOx 

TN X - - - X - X Calculated TN = TKN + NOx 

TP X X - X - - X 4500-P  

a. 24-hour composite. 

b. Standard Methods for the Examination of Water and Wastewater 2017-23rd Edition, American Public Health 
Association/American Water Works Association/Water Environment Federation, Washington, D.C. 

c. Dischargers may propose other U.S. EPA-approved analytical methods, if available, with detection limits low 
enough to quantify concentrations in wastewater. 

d. Plant specific. 

2.3 Data Acquisition and Confirmation 

Prior to the 2025 Group Annual Report, data were requested from the Dischargers through a 

request for information. Starting with the 2025 Group Annual Report, the data are obtained directly 

from CIWQS, analyzed, and presented to the Dischargers for review and confirmation. Any 

changes to the data requested by the Discharger are reflected in this report. 

2.4 Subembayments 

The historically accepted delineation of subembayments by bridges is used throughout this report. 

The subembayment delineations are derived from the San Francisco Bay Basin Plan5 and are not 

necessarily indicative of San Francisco Bayôs hydraulics or ecosystems. Subembayments are 

included merely to describe the overall geographic distribution of flows and loads. 

2.5 Recycled Water 

Recycled water volumes were analyzed to estimate the flows and nutrient loads diverted from 

San Francisco Bay. Recycled water volumes have been included since the 2022 Group Annual 

Report. The first year, recycled water information (submitted February 1, 2022) was based on a 

 

5 State Water Resources Control Board. (2019) Figure 2-2: Hydraulic Planning Areas. Chapter 2: 
Beneficial Uses (ca.gov) 

https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/fig/fig_2-02.pdf
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/fig/fig_2-02.pdf
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request for information. For all subsequent Group Annual Reports, data were obtained from the 

State Water Boardôs Volumetric Annual Report (VAR).6 The recycled water data are available in 

both monthly and annual formats. However, the monthly data do not distinguish between the end-

use categories defined by the State Water Board, which are defined as follows7:  

¶ Agricultural  Irrigation : pasture or crop irrigation. 

¶ Landscape irrigation : irrigation of parks, greenbelts, and playgrounds; school 

yards; athletic fields; cemeteries; residential landscaping, common areas; 

commercial landscaping; industrial landscaping; and freeway, highway, and street 

landscaping. 

¶ Golf course  Irrigation : irrigation of golf courses, including water used to maintain 

aesthetic impoundments within golf courses. 

¶ Commercial  Application : commercial facilities, business use (such as laundries 

and office buildings), car washes, retail nurseries, and appurtenant landscaping that 

is not separately metered. 

¶ Geothermal Energy Production:  Augmentation of geothermal fields. 

¶ Industrial  Application : manufacturing facilities, cooling towers, process water, and 

appurtenant landscaping that is not separately metered. 

¶ Groundwater Recharge:  surface or subsurface application, except for seawater 

intrusion barrier use. 

¶ Seawater Intrusion Barrier:  groundwater recharge via subsurface application 

intended to reduce seawater intrusion into a coastal aquifer with a seawater 

interface. 

¶ Reservoir Water Augmentation:  the planned placement of recycled water into a 

raw surface water reservoir used as a source of domestic drinking. 

¶ Raw Water Augmentation:  the planned placement of recycled water into a system 

of pipelines or aqueducts that deliver raw water to a drinking water treatment plant 

that provides water to a public water system as defined in section 116275 of the 

Health and Safety Code (Water Code § 13561). 

¶ Other Non -Potable Uses:  including but not limited to dust control, flushing sewers, 

fire protection, fill stations, snow making, and recreational impoundments. 

¶ Other Potable Uses:  both indirect and direct potable reuse other than for 

groundwater recharge, seawater intrusion barrier, reservoir water augmentation, or 

raw water augmentation. 

The monthly recycled water volume data were analyzed for both the water year (October 

through September) and the dry season (May through September), while the annual recycled 

 

6 https://www.waterboards.ca.gov/water_issues/programs/recycled_water/volumetric_annual_reporting
.html 

7 https://www.waterboards.ca.gov/water_issues/programs/recycled_water/docs/2022/var_helpguide.pdf 



 

14 | April 1, 2026 Order R2-2024-0013 | Group Annual Report 

water volume data are limited to the calendar year. The individual evaluations in Attachment 1 

contain the analysis of annual recycled water volumes by calendar year. 

To estimate diverted nutrient loads, the average concentrations of ammonia, TIN, and TP were 

estimated and multiplied by the recycled water volumes. The assumed nutrient concentrations 

used to estimate the diverted nutrient loads in the individual evaluations in Attachment 1 were 

calculated by dividing the sum of the nutrient loads in each calendar year by the sum of the 

flows. The concentrations assumed for analysis of the monthly recycled water volumes were 

estimated for each month based on average load and average flow. If a POTW sampled effluent 

during a period of zero discharge but discharged flow later or earlier in the month, the average 

flow and the average sampled concentration values were used for that month. Other minor 

assumptions were made on a case-by-case basis to fill in missing data for a small number of 

POTWs that do not discharge during the summer months and may not sample nutrient 

concentrations when recycled flows are highest. 

In the case of EBDA, the recycled water is produced by each of the member agencies, which 

means the effluent water quality data for the common outfall does not apply. Effluent nutrient 

concentration data for each member of EBDA were used to estimate the diverted nutrient loads. 

The same applies for West County Wastewater and Richmond, which share an outfall. 

The volume and percentage of water that is used by reuse customers is seasonally dependent. 

An example calculation for the percent of treated water that is diverted from San Francisco Bay 

and sent to reuse customers is as follows: In 2020/2021, the annual average recycled water flow 

represented a diversion of approximately 11% of flow from San Francisco Bay (average annual 

discharge flow = 374 mgd; recycled water = 48 mgd): 

 
Recycled Water Flow

 Discharge Flow + Recycled Water Flow 

48 mgd

 (48 mgd + 374 mgd)
 = 11Ϸ 

There are instances when flow and nutrient loads associated with recycled water applications end 

up in San Francisco Bay. For example, there could be an industrial application that uses recycled 

water for chillers. The chiller water that has nutrients is eventually exhausted and discharged to 

San Francisco Bay. This analysis attempts to exclude such recycled water nutrient loads that 

ultimately are discharged to San Francisco Bay. Based on discussions with POTW 

representatives, flow diversion factors (between 0 and 1) are applied to the calendar year average 

recycled water volumes (e.g., industrial use may have a flow diversion factor of 0.75, meaning 

75% of the recycled water flow sent to that end use is diverted from San Francisco Bay). Based 

on the calendar year flow diversion factors, a total average flow diversion factor for each 

Discharger (across all end uses) was developed for each year. The load diversion factor for each 

POTW is identical to the corresponding flow diversion factor unless otherwise specified through 

discussions with a POTW representative. Assumptions made for flows and loads diverted from 

San Francisco Bay by each Discharger are detailed in the individual evaluations provided in 

Attachment 1. 

2.6 Trend Analysis 

The Nutrients Watershed Permit requires an analysis of nutrient loading trends and variability. To 

provide this analysis, multivariate linear regression was applied to the monthly time series for 

nutrient loads. To estimate the underlying trends without interference from external environmental 
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factors, the regression analysis accounts for precipitation and other seasonal factors. This Group 

Annual Report includes an analysis of flow and load trends before and during the COVID-19 

pandemic as well as across the entire study period without including pandemic-related variables. 

To assess flow and load trends before and during the pandemic, an interrupted time series 

regression approach was used. This approach involves characterizing both immediate changes 

(i.e., step changes) and sustained changes (i.e., changes to the trend) before, during, and after a 

defined period of time. For this analysis the pandemic is defined as the period of time between 

2020-03-01 and 2022-03-01. This provides a two-year window to capture the effects of the 

pandemic. The variables included in the regressions are given in Table 2-3. To account for 

autocorrelation, the standard errors are adjusted using the Newey-West method. 

Table 2-3.Variables Included in Trend Analysis  

Explanatory Variable  Value Purpose  

Constant 1 If a constant is not provided the 
intercept is forced through zero, 
which may not be reflective of 
reality. 

Time Step (t=0 at first time step) 0,1,2,é Allows for estimation of the 
slope of the trendline prior to the 
start of the pandemic. 

Pandemic Start 1 if t > pandemic start 
else 0 

Provides a means of assessing 
the average impact of the 
pandemic on flow and loads 
during the pandemic. 

Time Step (t=0 at Pandemic Start) 0,1,2,é Allows the slope of the trend to 
change after the pandemic. 

Pandemic End 1 if t >  pandemic end 
else 0 

Allows for a step-change after 
the pandemic ends. 

Time Step (t=0 at Pandemic End 0,1,2,é Allows the slope of the trend to 
change after the pandemic 
ends. 

Precipitation (Only for Flow) Continuous Allows for assessment of trends 
while accounting for the effects 
of precipitation and seasonal 
effects. 

Month of Year (Only for Loads) Binary dummy 
variables indicating the 
month (0 or 1) 

Deseasonalizes the loads to 
allow for more accurate 
assessment of long-term trends. 

2.7 Compliance Schedule Milestones and Progress Reporting 

Table 5 in Order R2-2024-0013 establishes a timeline for compliance schedule milestones and 

progress reporting and requires this Group Annual Report to provide a summary of the progress 

toward meeting these milestones. Early actors as defined by section 6.3.6 of Order R2-2024-0013 

(clarified in a letter sent to the Dischargers on May 30, 2025) are required to provide an annual 

status update on project implementation. By April 1, 2026, all other Dischargers are required to 

submit information regarding the following permit requirements: 
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¶ Dischargers shall evaluate the compliance alternatives and identify which alternative or 

combination of alternatives (i.e., compliance pathway) best achieves compliance with the 

final effluent limitations in Table 4.   

¶ If a Discharger has already identified a compliance pathway, the Discharger shall provide 

a status update regarding implementation. 

¶ If a Discharger plans to meet the final effluent limits in Table 4 solely or in part through 

treatment optimization, it shall include a schedule to complete the optimization portion of 

the work no later than May 1, 2028, and begin implementation in accordance with its 

schedule.  

To gather the needed information, a request for information was distributed to each Discharger. 

An analysis and summary of the collected information is presented in Attachment 2. 

2.8 Precipitation 

Precipitation data were obtained from the National Oceanic and Atmospheric Administration8. One 

station from the west (San Francisco), east (Walnut Creek), and south (San Jose) of the region 

were averaged to calculate the monthly total precipitation in inches. 

2.9 Population Growth 

Population data were obtained from the Metropolitan Transportation Commission, which cites the 

California Department of Finance9. City-level population estimates were assigned to each 

Discharger based on an approximation of their service territory. 

 

 

 

8 National Oceanic and Atmospheric Administration. Daily Summaries. 
https://www.ncei.noaa.gov/maps/daily-summaries/ 

9 State of California Department of Finance. January Population and Housing Estimates. 
https://dof.ca.gov/Forecasting/Demographics/Estimates/ 
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3 Findings 

Section 3 contains a summary of the findings from the analysis of the data provided by the 

POTWs. More detailed tables related to influent, discharge, and recycled water are found in 

Appendices A through D and Attachment 1. For the compliance milestone reporting summary and 

analysis, see Attachment 2. Please note that a portion of the 2019/2020 and all of the 2020/2021 

data were influenced by the COVID-19 pandemic that started in March 2020 (see Section 3.3). 

3.1 Influent 

Monitoring of influent loads is required by R2-2024-0013 for plants with a permitted average dry 

weather flow (ADWF)10 capacity of greater than 10 mgd (see Table 1-2). The influent data are 

less frequently collected than discharge data and influent monitoring was not required until the 

second Nutrients Watershed Permit (R2-2019-0017; July 2019). 

Figure 3-1 illustrates the available influent data for flows and ammonia, NOx, TIN, TKN, and TN 

loads. The data are aggregated by quarter. Gaps in the data indicate an incomplete dataset 

across the Dischargers for that quarter (i.e., even if only a single Discharger is missing a value, a 

break will appear in the line). Because Napa is not required to sample influent during the dry 

season when not discharging, there are a significant number of gaps in the data (other 

Dischargers with a small number of missing data points include EBDA, SVCW, San Jose, San 

Mateo, South SF, Sunnyvale, and Vallejo. These data points may be shown as missing even if 

the Discharger fulfilled the sampling requirements (e.g. TKN and NOx were sampled in the same 

quarter but not on the same day, which means the daily load for TN, which is the sum of TKN and 

NOx, could not be calculated). 

Table 3-1 and Table 3-2 present overall summaries of the annual average and dry season influent 

flows and nutrient loads, respectively, between July 2019 and September 2024. Similarly, Table 

3-3 and Table 3-4 present summaries of the corresponding dry season and annual average 

constituent concentrations, respectively, for the same period. The concentrations were calculated 

by dividing the loads by the flows for the corresponding averaging period.  

 

10 Average Dry Weather Flow (ADWF) is defined in each individual permit and is not the same as average 
dry season flow (see Section 1.3). 
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Figure 3-1. Historical Average Quarterly  Influent Flows and Loads  for Facilities Required 
to Report Influent Concentrations  
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Table 3-1. Influent: Summary of Average Annual (a) Flow and Loads (b) 
Constituent  2018 /  

2019(c)  
2019 /  
2020  

2020 /  
2021  

2021 /  
2022  

2022 /  
2023  

2023 /  
2024  

2024 /  
2025  

Average   

Flow, mgd -- 427 398 415 487 469 448 441 

Ammonia, kg N/d -- 61,000 58,200 55,700 56,000 59,500 57,200 57,900 

NOx, kg N/d -- 1,990 943 1,270 1,920 1,790 2,120 1,670 

TIN, kg N/d(d) -- 63,100 59,500 57,400 57,900 61,100 59,300 59,700 

TKN, kg N/d -- 96,600 87,400 87,300 87,700 88,700 87,800 89,200 

TN, kg N/d -- 98,700 88,400 88,500 89,600 90,300 89,700 90,900 

TP, kg P/d -- 11,800 10,800 11,100 11,200 11,000 11,300 11,200 

a. Each reporting year represents the period between October 1 of the first year and September 30 of the second 
year. For example, 2019/2020 represents the period between October 1, 2019, and September 30, 2020. 

b. Limited to POTWs with a permitted capacity greater than 10 mgd. 

c. Values for 2018/2019 are not shown as they are limited to July 2019 through September 2019. 

d. The TIN values do not necessarily equal ammonia plus NOx due to instances when ammonia was sampled more 
frequently than NOx.  

Table 3-2. Influent: Summary of Dry Season (a) Flow and Loads (b) 

Constituent  2019(c) 2020  2021  2022  2023  2024  2025  Average   

Flow, mgd 419 402 374 372 411 420 409 401 

Ammonia, kg N/d 58,200 55,800 56,400 54,500 53,900 55,800 54,300 55,900 

NOx, kg N/d 2,830 1,760 989 950 1,250 1,850 2,430 1,730 

TIN, kg N/d(d) 50,100 57,600 57,100 54,800 54,900 57,500 56,800 55,900 

TKN, kg N/d 72,700 91,900 83,900 84,600 79,900 83,700 84,500 83,500 

TN, kg N/d 73,900 93,600 85,000 84,000 81,100 85,300 86,700 84,700 

TP, kg P/d 9,210 10,900 9,910 11,100 9,720 10,100 11,400 10,400 

a. May 1 through September 30. 

b. Limited to POTWs with a permitted capacity greater than 10 mgd. 

c. 2019 dataset limited to July through September compared against May through September for 2019/2020. 

d. The TIN values do not necessarily equal ammonia plus NOx due to instances when ammonia was sampled more 
frequently than NOx.  
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Table 3-3. Influent: Summary of Average Annual (a) Flow and Concentrations (b) 
Constituent  2018 /  

2019(c) 
2019 /  
2020 

2020 /  
2021 

2021 /  
2022 

2022 /  
2023 

2023 /  
2024 

2024 /  
2025 

Average  

Flow, mgd -- 427 398 415 487 469 448 441 

Ammonia, mg N/L -- 37.7 38.7 35.5 30.4 33.5 33.7 34.7 

NOx, mg N/L -- 1.23 0.627 0.812 1.04 1.01 1.25 1.00 

TIN, mg N/L(d) -- 39.0 39.5 36.5 31.4 34.4 35.0 35.8 

TKN, mg N/L -- 59.7 58.1 55.6 47.5 50.0 51.7 53.5 

TN, mg N/L -- 61.0 58.8 56.4 48.6 50.9 52.9 54.5 

TP, mg P/L -- 7.28 7.21 7.09 6.08 6.08 6.64 6.70 

a. Each reporting year represents the period between October 1 of the first year and September 30 of the second 
year. For example, 2019/2020 represents the period between October 1, 2019, and September 30, 2020. 

b. Limited to POTWs with a permitted capacity greater than 10 mgd. 

c. Values for 2018/2019 are not shown as they are limited to July 2019 through September 2019. 

d. The TIN values do not necessarily equal ammonia plus NOx due to instances when ammonia was sampled more 
frequently than NOx.  

 

Table 3-4. Influent: Summary of Dry Season (a) Flow and Concentrations (b) 

Constituent  2019(c) 2020  2021  2022  2023  2024  2025  Average   

Flow, mgd 419 402 374 372 411 420 409 401 

Ammonia, mg N/L 36.7 36.7 39.8 38.7 34.6 35.0 35.1 36.8 

NOx, mg N/L 1.79 1.16 0.698 0.675 0.805 1.16 1.57 1.14 

TIN, mg N/L(d) 31.6 37.9 40.3 39.0 35.2 36.1 36.7 36.8 

TKN, mg N/L 45.9 60.4 59.2 60.1 51.3 52.6 54.6 55.0 

TN, mg N/L 46.6 61.5 60.0 59.7 52.1 53.6 56.0 55.8 

TP, mg P/L 5.81 7.16 6.99 7.88 6.24 6.32 7.34 6.85 

a. May 1 through September 30. 

b. Limited to POTWs with a permitted capacity greater than 10 mgd. 

c. 2019 dataset is limited to July through September compared against May through September for 2019/2020 

d. The TIN values do not necessarily equal ammonia plus NOx due to instances when ammonia was sampled more 
frequently than NOx. 
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3.2 Discharge 

The tables and figures that follow contain summaries of the analysis of discharge flows and 

nutrient loads based on the monitoring data provided by the POTWs. Figure 3-2 illustrates the 

monthly average trends observed since data collection began in 2012. To generate Figure 3-2, 

missing data were interpolated to provide a complete dataset. Different sampling requirements 

for smaller Dischargers result in a dataset where not all months have data for all Dischargers. The 

linear interpolation used to fill the missing data is likely to have a negligible impact, since the 

Dischargers responsible for most of the missing data are relatively small (typically less than 1.0 

mgd in plant capacity). Table 3-5 and Table 3-6 present summaries of the annual average and 

dry season average flows and nutrient loads discharged to San Francisco Bay, respectively, 

between October 2012 and September 2024. Similarly. Table 3-7 and Table 3-8 present 

summaries of the corresponding dry season and annual average nutrient concentrations. The 

concentrations were calculated by dividing the monthly average loads by the monthly average 

flows. Table 3-9 contains the dry season average TIN discharge load for each Discharger. It 

should be noted that the dry season TIN loads for 2025 are calculated using a different method 

than the loads reported for 2024 and earlier, as described in Section 2.1.2. Figure 3-3 shows the 

interim and final TIN limits compared to the calculated value for the 2025 dry season. 
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Figure 3-2. Historical Average Monthly Daily Discharge Flows and Loads  
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Table 3-5. Discharge: Summary of Average Annual (a) Flow and Loads to San Francisco Bay  
Constituent  2012 /  

2013 
2013 /  
2014 

2014 /  
2015 

2015 /  
2016 

2016 /  
2017 

2017 /  
2018 

2018 /  
2019 

2019 /  
2020 

2020 /  
2021 

2021 /  
2022 

2022 /  
2023 

2023 /  
2024 

2024 /  
2025 

Average  

Flow, mgd 451 428 415 430 515 433 480 408 374 399 479 456 433 439 

Ammonia, kg N/d 34,300 37,000 36,700 37,500 40,600 40,800 39,800 38,000 35,300 37,200 35,300 34,400 33,700 36,900 

NOx, kg N/d 15,000 14,300 14,200 13,600 14,500 12,400 12,900 11,600 10,700 10,100 11,800 12,200 12,300 12,700 

TIN, kg N/d(b) 49,300 51,300 50,900 51,100 55,000 53,200 53,100 49,900 46,000 47,300 47,100 46,500 45,700 49,700 

TP, kg P/d 3,860 3,750 3,770 4,070 4,020 4,190 4,210 4,010 3,670 3,500 3,690 3,900 3,660 3,870 

a. Each reporting year represents the period between October 1 of the first year and September 30 of the second year. For example, 2012/2013 represents the 
period between October 1, 2012, and September 30, 2013. 

b. The TIN values do not necessarily equal ammonia plus NOx due to a combination of rounding and instances when ammonia was sampled more frequently than 
NOx. 

Table 3-6. Discharge: Summary of Dry Season (a) Flow and Loads to San Francisco Bay  
Constituent  2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Pre-2025 

Average  

Flow, mgd 393 374 351 372 396 383 394 363 339 337 381 388 375 373 

Ammonia, kg N/d 34,000 36,300 36,200 37,300 38,900 38,900 38,200 35,400 33,600 35,800 32,400 32,400 30,700 35,400 

NOx, kg N/d 13,400 11,800 12,500 11,100 11,700 11,000 10,800 10,000 9,290 8,550 10,700 11,200 11,200 11,000 

TIN, kg N/d(b) 47,300 48,100 48,700 48,400 50,600 50,000 49,100 45,700 43,100 44,400 43,300 43,700 41,658.1(c) 46,500 

TP, kg P/d 3,400 3,320 3,570 3,960 3,660 4,000 4,010 3,790 3,680 3,300 3,760 3,650 3,530 3,660 

a. May 1 through September 30. 

b. The TIN values do not necessarily equal ammonia plus NOx due to a combination of rounding and instances when ammonia was sampled more frequently than 
NOx. 

c. See Section 2.1.2 for calculation method.   
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Table 3-7. Discharge: Summary of Average Annual (a) Flow and Concentrations to San Francisco Bay  
Constituent  2012 /  

2013 
2013 /  
2014  

2014 /  
2015  

2015 /  
2016  

2016 /  
2017  

2017 /  
2018  

2018 /  
2019  

2019 /  
2020  

2020 /  
2021  

2021 /  
2022  

2022 /  
2023  

2023 /  
2024  

2024 /  
2025  

Average  

Flow, mgd 451 428 415 430 515 433 480 408 374 399 479 455 433 439 

Ammonia, mg N/L 20.1 22.8 23.4 23.0 20.8 24.9 21.9 24.6 24.9 24.6 19.5 19.9 20.5 22.3 

NOx, mg N/L 8.77 8.84 9.05 8.37 7.41 7.57 7.12 7.49 7.56 6.68 6.50 7.07 7.51 7.67 

TIN, mg N/L(b) 28.8 31.6 32.4 31.4 28.2 32.5 29.3 32.3 32.5 31.3 26.0 27.0 27.9 30.0 

TP, mg P/L 2.26 2.31 2.40 2.50 2.06 2.56 2.32 2.59 2.60 2.32 2.04 2.26 2.23 2.33 

a. Each reporting year represents the period between October 1 of the first year and September 30 of the second year. For example, 2012/13 represents the period 
between October 1, 2012, and September 30, 2013. 

b. The TIN values do not necessarily equal ammonia plus NOx due to instances when ammonia was sampled more frequently than NOx. 

 

 

Table 3-8. Discharge: Summary of Dry Season (a) Flow and Concentrations to San Francisco Bay  
Constituent  2013  2014  2015  2016  2017  2018  2019  2020  2021  2022  2023  2024  2025  Average 

Flow, mgd 393 374 351 372 396 383 393 363 339 337 381 388 374 373 

Ammonia, mg N/L 22.8 25.6 27.3 26.5 26.0 26.8 25.6 25.8 26.2 28.1 22.5 22.0 21.7 25.1 

NOx, mg N/L 8.98 8.37 9.41 7.89 7.81 7.56 7.26 7.28 7.25 6.70 7.40 7.66 7.91 7.81 

TIN, mg N/L(b) 31.8 34.0 36.7 34.4 33.8 34.4 33.0 33.2 33.6 34.8 30.0 29.7 29.5 32.9 

TP, mg P/L 2.28 2.35 2.69 2.81 2.44 2.76 2.69 2.76 2.87 2.58 2.60 2.48 2.49 2.60 

a. The dry season represents May 1 through September 30 for each calendar year. 

b. The TIN values do not necessarily equal ammonia plus NOx due to instances when ammonia was sampled more frequently than NOx. 

 



 
 
 
 

Nutrients Watershed Permit | Group Annual Report April 1, 2026 | 25 

Table 3-9. Discharge: Dry Season (a) by Discharger, TIN (kg N/d) (b,c) 

Discharger  2013  2014  2015  2016  2017  2018  2019  2020  2021  2022  2023  2024  2025(d) 
Pre-2025 
Average  

American Canyon 111 79.7 30.7 20.1 24.7 31.8 29.2 19.4 15.4 11.3 15.0 23.7 28 34.3 

Benicia 226 199 198 231 240 236 197 221 227 204 230 240 190 221 

Burlingame 436 288 273 273 271 389 450 462 297 256 278 245 270 326 

Central San 3,720 3,630 3,380 3,710 3,610 3,550 3,420 3,890 3,900 3,690 3,430 3,410 3,200 3,610 

CMSA 844 841 721 964 1,220 954 1,090 1,170 1,100 1,090 997 1,100 1,200 1,010 

Port Costa -- 0.0381 -- -- -- -- 0.552 2.15 -- --  -- -- 1.7 0.913 

Delta Diablo 1,630 1,480 869 927 1,350 1,370 1,310 1,320 979 944 1,200 1,320 1,400 1,220 

EBDA 7,170 7,190 7,870 7,440 6,940 8,080 7,880 7,700 6,870 6,890 7,320 7,030 7,200 7,370 

EBMUD 8,910 9,070 9,390 8,960 9,760 10,200 9,900 8,960 8,410 9,960 7,330 7,610 6,000 9,040 

FSSD 1,360 969 807 655 1,080 1,270 1,020 969 905 1,040 884 949 920 993 

Las Gallinas(e) 0 0 0 0 8.99 0 51.4 47.1 0 0 0 0 0.0 8.96 

Paradise Cove 2.52 0.287 2.61 1.53 2.62 2.11 2.13 1.31 0.977 0.877 2.22 2.45 2.4 1.80 

Tiburon 46.8 56.1 53.2 62.6 45.0 57.6 --  27.7 45.5 46.7 43.5 41.8 54 47.9 

Millbrae 247 207 236 293 291 250 307 276 276 245 254 268 300 262 

Mt. View 101 112 103 122 116 110 106 108 90.4 41.6 56.5 49.3 54 93.1 

Napa(e) 0 50.1 0 0 0 0 0 0 0 0 0 0 0.0 4.18 

Novato(e) 39.9 42.3 37.5 38.2 98.2 43.1 100 23.1 8.21 0 118 38.9 87 49.0 

Palo Alto 2,550 2,140 2,230 2,640 2,120 2,210 1,950 1,930 2,000 2,230 2,300 2,050 2,200 2,200 

Petaluma(e) 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 

Pinole 342 287 267 341 235 322 170 243 281 369 350 351 330 296 

Rodeo 26.4 28.1 26.9 28.2 31.9 29.4 35.8 46.2 33.8 39.2 48.8 40.2 40 34.6 

SFO Airport 257 285 165 205 343 89.2 169 19.4 68.4 90.5 212 55.2 95 163 

SFPUC Southeast 8,650 10,300 10,000 9,880 10,600 9,050 8,260 6,780 6,840 7,400 7,040 7,380 7,000 8,510 

San Jose 4,220 4,330 5,280 4,410 4,730 4,510 4,760 4,200 3,430 2,530 3,460 4,310 3,900 4,180 

San Mateo 1,540 1,490 1,280 1,370 1,280 1,480 1,560 1,320 1,230 1,340 1,450 1,410 1,500 1,400 

SMCSD 133 123 135 141 148 148 155 123 149 110 114 118 120 133 

SASM 191 162 151 190 154 203 187 253 221 246 235 233 210 202 

SVCW 1,880 1,940 2,380 2,510 2,440 2,320 2,500 2,350 2,500 2,460 2,560 2,280 2,500 2,350 

Sonoma Valley(e) 0 0 0 0 4.21 0 0 0 0 0 2.33 0 0.0 0.546 

South SF 916 906 879 915 919 995 1,020 1,250 1,220 1,220 1,230 1,040 620 1,050 

Sunnyvale 360 371 324 341 630 392 617 391 446 460 720 621 750 473 

Treasure Island 9.92 14.3 20.9 14.0 14.6 13.6 14.1 20.5 19.4 19.9 25.6 23.0 36 17.5 

Vallejo 751 851 899 837 870 831 900 821 814 769 755 887 870 832 

West County 663 663 683 918 1,040 806 955 731 734 692 628 462 580 748 

Total (f) 47,300 48,100 48,700 48,400 50,600 50,000 49,100 45,700 43,100 44,400 43,300 43,600 41,658.1(g) 46,900 

a. The dry season represents May 1 through September 30 for each calendar year. 

b. Data are presented in detail and summarized for each Discharger in Attachment 1. 

c. ñ--ñ indicates data were not available, whereas a ñ0ò indicates a value of zero.  
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d. Dry season TIN loads reported for 2025 and later use the average dry season concentration and the average daily dry season flow to calculate the load. Dry 
season TIN loads reported for 2024 and earlier use the average of the monthly average dry season TIN loads for the dry season. Additionally, values prior to 2025 
use three significant figures, while values for 2025 and later use two. The new method follows the requirements of the Regional Water Board as given in the minor 
modification letter issued on December 5th, 2025 (CW-894802). 

e. No discharge during a portion or all the dry season months except when necessary due to wet conditions. 

f. The total values might vary from the sum of the listed values by plant due to rounding. 

g. Intentionally not rounded because the Permit does not specify rounding when comparing total baywide loads with the final aggregate effluent limit.
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Figure 3-3. Individual Discharge Loads for 2025 Compared to the Dry Season TIN Limits 
(Interim and Final)  
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3.3 Trend Analysis 

This section contains the findings from the trend analysis performed for aggregated (baywide and 

by subembayment) influent and effluent flows and nutrient loads. Results for individual 

Dischargers are found in Appendix B. Figure 3-4 displays the estimated coefficients and 95% 

confidence intervals for the average impact of the COVID-19 pandemic for San Francisco Bay 

and its subembayments (i.e., the average difference between the pandemic period and the non-

pandemic period).  Figure 3-5 and Figure 3-6 show the estimated coefficients and 95% confidence 

intervals for the slopes of the trends before, during, and on average for the entire period, for the 

entire bay and for each subembayment for all flows and loads. Figure 3-7 presents an example 

regression for baywide TIN. The coefficient representing the average impact of the pandemic is 

demonstrated in Figure 3-7 by the step decrease in 2020. It should be noted that interpreting 

pandemic-related coefficients is complicated by the nutrient reduction efforts taking place at the 

treatment facilities. This analysis provides correlative results that do not necessarily indicate 

causation.   
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Figure 3-4. Estimated Coefficients and 95% Confidence Interval for the  COVID-19 Pandemic Regression Variable  (BW = 
Baywide , SuB = Suisun Bay, SPB = San Pablo Bay, CB = Central Bay, SoB = South Bay, LSB = Lower South Bay)  
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Figure 3-5. Flow and Load Trends  for Pre -Pandemic, During Pandemic, and Across All Time  for San Francisco Bay  with 95% 
Confidence Interval  
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Figure 3-6. Flow and Load Trends for Subembayments  Pre-Pandemic , During Pandemic , and Throughout the Study Period 
Without Accounting for the Pandemic (All) , with 95% Confidence Interval   
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Figure 3-7. Example of Deseasonalized Linear Regression on Baywide Discharge TIN (Includes Covariates to Account for 
COVID-19 Pandemic)  
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3.4 Recycled Water 

This report relies on the recycled water volume data compiled by the State Water Board in the 

Volumetric Annual Report (VAR) (see Section 2.5). In cases where the recycled water volumes 

reported by the Discharger vary from the VAR data, the volumes provided by the Discharger are 

used. This report couples those recycled water volumes with average effluent nutrient 

concentrations to estimate the reductions in nutrient loading to San Francisco Bay attributable to 

recycled water. Table 3-12 and Table 3-13 provide the percent flow and loads diverted from San 

Francisco Bay due to recycled water.  

Table 3-10. Recycled Water: Annual Average (a) Flow and Loads Diverted from San 
Francisco Bay  

Parameter  2019/2020  2020/2021  2021/2022  2022/2023  2023/2024(b) Average  

Flow, mgd 42 47 44 37 40 42 

Ammonia, kg N/d 1,600 1,800 2,300 1,300 1,400 1,700 

NOx, kg N/d 1,300 1,300 1,100 9,00 970 1,200 

TIN, kg N/d (b) 2,900  3,000  3,400  2,200 2,900 2,900 

Total P, kg P/d 260 270 240 200 170 230 

a. Each reporting year represents the period between October 1 of the first year and September 30 of the second 
year. For example, 2019/2020 represents the period between October 1, 2019, and September 30, 2020. 

b. Starting in 2023/2024, flow and load diversion factors developed based on the calendar year recycled water data 
and calendar year flow diversion factors per end use (or provided by the Discharger) are used with the monthly 
data to develop annual average and dry season average flow and load diversions. 

c. The TIN values do not necessarily equal ammonia plus NOx due to a combination of rounding and instances 
when ammonia was sampled more frequently than NOx. 

Table 3-11. Recycled Water: Dry Season (a) Average Flow and Loads Diverted from San 
Francisco Bay  

Parameter  2019 2020 2021 2022 2023 2024 Average  

Flow, mgd 55 60 64 61 54 58 59 

Ammonia, kg N/d 3,000 1,900 2,300 3,500 1,900 2,100 2,500 

NOx, kg N/d 1,600 1,900 1,800 1,600 1,400 1,400 1,600 

TIN, kg N/d(b) 4,500  3,800  4,100  5,100  3,400 3,500 4,100 

Total P, kg P/d 320 370 350 310 280 260 320 

a. The dry season represents May 1 through September 30 for each calendar year. 

b. The TIN values do not necessarily equal ammonia plus NOx due to a combination of rounding and instances 
when ammonia was sampled more frequently than NOx. 
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Table 3-12. Recycled Water: Percent of Annual Average (a) Flow and Loads Diverted from 
San Francisco Bay (b) 

Parameter  2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 Average  

Flow 9% 11% 10% 7% 8% 9% 

Ammonia 4% 5% 6% 4% 4% 5% 

NOx 10% 11% 10% 7% 7% 9% 

TIN(c) 5% 6% 7% 5% 5% 6% 

Total P 6% 7% 6% 5% 4% 6% 

a. October 1 through September 30. 

b. The percent diverted from San Francisco Bay due to recycled water is based on the recycled water value divided 
by the sum of recycled water value and discharge value. 

c. The TIN values do not necessarily equal ammonia plus NOx due to a combination of rounding and instances 
when ammonia was sampled more frequently than NOx. 

Table 3-13. Recycled Water: Percent of Dry Season (a) Average Flow and Loads Diverted 
from San Francisco Bay (b) 

Parameter  2019 2020 2021 2022 2023 2024 Average  

Flow 12% 14% 16% 15% 12% 13% 14% 

Ammonia 7% 5% 7% 9% 6% 6% 7% 

NOx 13% 16% 16% 16% 12% 11% 14% 

TIN(c) 8% 8% 9% 10% 7% 7% 8% 

Total P 7% 9% 9% 9% 7% 7% 8% 

a. The dry season represents May 1 through September 30 for each calendar year. 

b. The percent diverted from San Francisco Bay due to recycled water is based on the recycled water value divided 
by the sum of recycled water value and discharge value. 

c. The TIN values do not necessarily equal ammonia plus NOx due to a combination of rounding and instances 
when ammonia was sampled more frequently than NOx. 
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3.5 Removal Performance 

Figure 3-8 shows the distribution of influent, discharge, and recycled water flows for the 2024 dry 

season for POTWs with permitted capacities greater than 10 mgd (major plants). Facilities with 

permitted capacities lower than 10 mgd are not required to report influent data. This analysis is 

limited to the previous year because the recycled water data lag one year behind the flow and 

load data. Figure 3-9 shows the influent, discharge, recycled water flows and loads and the 

estimated removal for TN (TN influent data are compared to discharge TIN data to estimate the 

nitrogen removal provided by each POTW). Figure 3-10 shows the influent, discharge, recycled 

water, and estimated removed TP loads. Several key concepts should be noted when interpreting 

these results: 

¶ The analysis underestimates the removal performance for POTWs that accept trucked 

wastes for codigestion (e.g., EBMUD, CMSA, SVCW).  

¶ The sum of discharge and recycled water flows may not equal the influent flow due to 

measurement errors in the data. Generally this error is within 2% of the total. 
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Figure 3-8. Dry Season Influent, Effluent, and Recycled Water Flows (mgd)  

Note: limited to POTWs with ADWF permitted capacity of >10 mgd.
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Figure 3-9. Dry Season Influent  (TN), Effluent  (TIN), and Recycled Water  (TIN) Loads (kg N/d)  

Note: limited to POTWs with ADWF permitted capacity of >10 mgd.
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Figure 3-10. Dry Season Influent, Effluent, and Recycled Water TP Loads (kg P/d)  

Note: limited to POTWs with ADWF permitted capacity of >10 mgd. 
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4 Discussion 

Flows and nutrient loads discharged to San Francisco Bay are affected by many factors, including 

weather, population growth, and treatment plant operations and upgrades. This section provides 

a discussion of the results of the flow and load analysis and provides context from relevant 

variables (precipitation, population growth, treatment plant upgrades). 

4.1 Annual Precipitation 

As shown in Figure 4-1, the 2024/2025 water year was the fourth driest among those considered 

in the plot (the earliest year shown is 2010/2011). Figure 4-2 shows that monthly precipitation and 

flows follow a similar pattern, which suggests a relationship between the two variables. 

The impacts of relatively low precipitation are well-documented on wastewater treatment plants. 

The most notable impact is relatively low peak flows compared to the dry season flows. 

Accordingly, the ratio of the 2024/2025 annual average flow to the 2025 dry season flow is the 

lowest since the 2020/2021 water year, which was also a drier year. In general, because it was 

an average year rather than an extremely wet or dry year, the impact of precipitation during the 

2024/2025 water year on variables other than flow is unlikely to be significant. 

4.2 Population Trends 

Figure 4-3 (top subplot) shows the total population of the cities associated with the Dischargers 

included in this report. The decreases in 2021 and 2022 were associated with the COVID-19 

pandemic. The bottom subplot of Figure 4-3 shows the populations separated by subembayment. 

The South and Lower South subembayments experienced the greatest decline in population in 

both absolute numbers and year-on-year percent change (Figure 4-4). San Pablo and Suisun 

Bays experienced the smallest relative declines in population during the pandemic years while 

the Lower South Bay rebounded the fastest. The population has still not recovered to pre-

pandemic levels, with a gap of approximately 100 thousand remaining. However, the total average 

year-on-year growth appears to have returned to the same as 2018 and 2019, the primary 

exception being Central Bay which experienced an unusually large growth rate from 2019-2020. 
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Figure 4-1. Daily Cumulative Precipitation  (Average Regional)  
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Figure 4-2. Historical Monthly Precipitation in the San Francisco Bay Area and Influent Flows (Data from the National Oceanic 
and Atmospheric Administration) (Gaps Are Due to Missing Data)  
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Figure 4-3. Population in the San Francisco Bay  Area (See Section 2.9 for Methods ) 
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Figure 4-4. Year-On-Year Percent Change in Population Associated with Bay Area POTWs in Each Subembayment  
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4.3 Plant Optimization/Upgrades  

Many POTWs have been or are in the process of being upgraded to improve nutrient removal. 

Brief descriptions of these upgrades are as follows (in alphabetical order): 

¶ Delta Diablo  

o In the process of completing the design for Phase 1 upgrades at the treatment 

plant to replace aging infrastructure and prepare the plant for nitrogen reduction. 

¶ East Bay Municipal Utility District Water Pollution Control Plant  

o On April 30, 2024, EBMUD stopped accepting trucked blood waste, which has a 

high concentration of nitrogenous compounds, for codigestion. 

o The treatment plant began treating up to 50% of the dry season plant flow via 

split treatment with biological nitrification/denitrification starting in the 2023 dry 

season. 

o During the 2025 dry season, optimization efforts improved the process 

performance by treating more of the flow which is anticipated into the future. 

Improved performance during the 2025 dry season is also attributable to EBMUD 

maintaining populations of bacteria necessary for nitrogen removal over the 

winter, which had not been done previously. 

¶ Fairfield -Suisun Sanitary District  

o In the process of nitrogen removal upgrades in Phase 1 (anticipated completion 

in 2027) that will include anoxic zones and mixed liquor return pumping.  

¶ Hayward Water Pollution Control Plant  

o Completed the design for plant upgrades to replace aging equipment and reduce 

nutrient discharge loads. The design has been completed. Hayward is waiting for 

WIFIA funding prior to selecting the contractor and beginning construction. 

¶ Oro Loma/Castro Valley Sanitary Districts Water Pollution Control Plant  

o Implemented an ammonia and TIN load reduction technology by modifying and 

expanding their existing activated sludge system in the Summer of 2020. The 

technology upgrade is known as the Modified Ludzack-Ettinger (MLE) system. 

o Implemented a sidestream full-scale demonstration using Microviôs MicroNiche 

EngineeringTM (MNE) technology that reduces the ammonia load associated with 

their biosolids dewatering return stream in 2019 which is still operational. 

¶ Palo Alto Regional Water Quality Control Plant  

o Began construction in 2023 on a nearly $200M treatment plant upgrade. The 

upgrade includes replacement of various aged equipment and other capital 

improvements, including expansion of the activated sludge process to reduce 

TIN loads, construction of a new headworks facility, and relining of an aging joint 

intercepting sewer. While Palo Alto already reliably removes ammonia, these 
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upgrades will reduce their TIN loads. The upgrades are anticipated to take 

approximately 5 years to implement. 

o The decision has been made to move forward with a Nature-based Solution 

(NbS) project to further polish a portion of the final effluent prior to discharging to 

the Lower South Bay. 

¶ Pinole -Hercules Water Pollution Control Plant  

o Implemented an ammonia and TIN load reduction technology by modifying and 

expanding their existing activated sludge system in Spring 2019 to an MLE 

system. Plant staff are actively developing a plan to increase the solids residence 

time to provide ammonia/TIN load reduction. 

¶ San Jose -Santa Clara Regional Wastewater Facility  

o Began optimization in 2019 within the existing Biological Nutrient Removal (BNR) 

system which has been tested and subsequently improved upon from 2020 

through 2022. For reference, the 2024 dry season loads were 500 kg N/d lower 

than the 12-Year average. Optimization of TIN load reduction has been achieved 

by the following: 

Á Reduction in DO set-points for the BNR aeration basins, implemented 

through reduced fine-bubble diffuser aeration. The reduced DO along with 

reconfiguring aeration basins with baffles to improve mixing under 

reduced aeration conditions has increased denitrification zones and 

fostered additional TIN reduction.   

Á Reduced aeration in the mixed liquor channels has also fostered 

additional TIN and TP load reductions. 

Á In addition, secondary blowers, meters, process controls, and clarifiers 

have been or are currently undergoing substantial rehabilitation or 

replacement as part of the Facility CIP, which has aided further reduction 

of nutrient loads by providing better process control. 

¶ San Mateo Wastewater Treatment Plant  

o Began construction in 2021 for a plant upgrade that will incorporate nutrient 

management technologies. Construction and commissioning are slated to be 

completed in 2026. 

¶ Sunnyvale ï Water Pollution Control Plant:  

o The Sunnyvale Cleanwater Program is upgrading the Cityôs Water Pollution 

Control Plant with various wastewater projects that includes an MLE upgrade, 

sidestream treatment, and others. These efforts will reduce ammonia and TIN 

loads, as well as increasing the water quality for reuse. The project is expected to 

be completed in year 2028. 
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¶ Treasure Island  

o Completing construction of the new Treasure Island Water Resource Recovery 

Facility in 2026. The new treatment plant will be a membrane bioreactor with 

nitrogen reduction features.  

¶ Union Sanitary District  

o Began construction in 2022 for a BNR through the Enhanced Treatment and Site 

Upgrade (ETSU) program. Phase 1 of ETSU began construction in 2022; the 

anticipated completion date has been revised to 2031. Phase 1 of ETSU includes 

retrofits of existing aeration basins to operate with an anaerobic selector and 

BNR process, new clarifiers, and new chlorination and dechlorination facilities. 

The estimated capital cost has been revised to $485M. The estimated TIN 

reduction is 44-50%.  

¶ West County  Wastewater  

o Completed several plant expansion and upgrade projects in late 2017. The 

expansion and upgrades reduced nutrient load by enhancing the nitrification 

reliability and facilitated denitrification by a MLE process configuration. 

This list is limited to agencies that are in construction and/or have optimized their nutrient load 

management strategies. There are several agencies that are in the process of designing nutrient 

load management upgrades (e.g., Central San is replacing their aeration system and repurposing 

tankage to enable step-feed treatment) and others that have already implemented nutrient 

removal (e.g., American Canyon). See Attachment 2 for additional details on planned nutrient 

removal efforts. 

4.4 Influent Flows and Loads 

The influent data analysis is limited by several factors: 

¶ Not all Dischargers monitor and report the influent nutrient concentrations (only 

Dischargers with a dry season permitted capacity greater than 10 mgd). 

¶ Since Dischargers sample during different months, developing historical load plots 

requires plotting quarterly averages (e.g., refer to Figure A-2 for an example plot). 

¶ There are instances during the first year of sampling where sampling for a particular 

nutrient did not occur. 

¶ Throughout the dataset, there are occasionally quarters where a Discharger sampled 

within the requirements of the permit, but ammonia and NOx were not sampled on the 

same day, which means TIN could not be calculated (the same issue is observed for TN, 

which is the sum of TKN and NOx). 

¶ Analytical measurement issues with the influent sampling matrix. Specifically, the 

effluent matrix is considerably cleaner compared to raw influent and as a result is less 

prone to analytical issues. There are several instances where the ammonia 

concentration is recorded as greater than the TKN concentration for the same sample. 

This is not possible because TKN is the sum of ammonia and organic nitrogen. 
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4.4.1 Flow 

The 2024/202511 baywide annual average influent flow (448 mgd) was the lowest since 2021/2022 

(415 mgd). The annual average flows for the last three years have correlated strongly with 

precipitation, as expected. The 2025 baywide dry season average influent flow (409 mgd) was 11 

mgd lower than in 2024 (a 2.6% reduction) and 8 mgd higher than the average since 2019 (a 

2.0% increase). While average annual flows appear to correlate strongly with precipitation, dry 

season flows do not appear to show the same relationship. For example, the 2024 dry season 

average flow was greater than the 2023 dry season average flow despite the 2022/2023 wet 

season having more precipitation. It is possible that the effects of having back-to-back very wet 

years (2022/2023 and 2023/2024) resulted in the 2024 dry season having greater flows.  

4.4.2 Nitrogen 

The 2024/2025 baywide annual average influent ammonia load was 3.9% lower than the 

2023/2024 load and 1.2% lower than the average since 2019/2020. The 2025 dry season 

ammonia load was 2.7% lower than in 2024 and 2.9% lower than the average since 2018. The 

annual average influent NOx loads for 2024/2025 were 18% greater than in 2024 and 27% greater 

than the average since 2019/2020. Similarly, the 2025 dry season NOx loads were 31% and 40% 

greater than in 2024 and the average since 2018/2019, respectively. The increase in dry season 

NOx is significant and appears to be driven by large increases (relative to 2024) in influent NOx 

by SFPUC Southeast (200 kg N/d; 200%), San Jose (330 kg N/d; 34%), and West County (38 kg 

N/d; 180%). A notable decrease in dry season influent NOx was observed by SVCW (53 kg N/d; 

81%). NOx accounts for approximately 1.8% of influent nitrogen on average. 

The 2025 influent dry season TIN load was 1.2% lower than in 2024 and 2.2% below average. 

Influent TIN loads and concentrations contribute on average approximately two-thirds of the total 

nitrogen loads and TKN represents over 90%. Annual average and dry season TKN and TN loads 

remained relatively stable in 2025. The baywide influent dry season TKN load was 1% lower than 

in 2024 and 2.3% lower than the average since 2019. Similarly, the baywide influent dry season 

TN load was 1.6% lower than in 2024 and 1.6% lower than the average since 2019.   

There are a few instances of missing data per plant that inform the TIN calculation (TIN = ammonia 

+ nitrate + nitrite; refer Table A-13 and Table A-14). Due to missing data, the dry season TIN total 

loads for 2019 appear to be the lowest. After 2019, all Dischargers required to report values have 

provided the required data. As previously noted, seasonal Dischargers only need to collect 

samples when discharging (e.g., Napa typically does not discharge during the dry season and is 

not required to measure influent nutrient parameters during periods of zero discharge). 

There are concerns that SFPUC Southeast dry season data for 2021 might have a sampling 

artifact as there are ELAP-certified samples for which the TKN concentration was less than the 

ammonia concentration. Such values will impact TN values as TN equals the sum of TKN and 

Nitrite+Nitrate. 

TKN is included for the influent (but not discharge) because it captures the organic nitrogen 

loading into the plant (TKN = ammonia + organic nitrogen). The majority of influent organic 
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nitrogen is oxidized to ammonia in the treatment plant. A small portion of this organic nitrogen, 

typically the fraction that is not bioavailable, is discharged (typically about 1.5 to 3.5 mg N/L). 

While this represents a relatively small proportion of discharge, it is an important component for 

the nitrogen balance within the treatment plant. 

4.4.3 Phosphorus 

The annual average influent TP loads for 2024/2025 were 4.6% greater than in 2024 and 0.89% 

greater than the average since 2019/2020. The 2025 dry season TP loads were 13% and 6.5% 

greater than in 2024 and the average since 2018/2019, respectively. The increase appears to be 

largely driven by an increase in influent dry season TP observed by San Jose (1,190 kg P/d; 

61%). 

4.5 Discharge Flows and Loads 

Discharge flows and nutrient loads have been reported by all the Dischargers since 2012. The 

dataset is complete with occasional exceptions for smaller dischargers under 1 mgd permitted 

capacity.  

4.5.1 Flow 

The 2025 baywide dry season average discharge flow, which represents base sanitary flow more 

accurately than the annual average, was 0.5% higher than the all-time average and 3.4% lower 

than in 2024. The 2024/2025 baywide annual average discharge flow was 1.4% lower than the 

all-time average and 4.8% lower than in 2024. The last three years have seen steadily decreasing 

annual average flows that appear to be proportional to the amount of precipitation each year. The 

ratio of a Dischargerôs annual average flow to their dry season flow indicates the extent to which 

flows are impacted by precipitation each year and the amount of flow diverted from discharge 

through recycled water. A greater increase in the annual average indicates greater inflow and 

infiltration to the sewer system and/or greater recycled water volumes during the dry season. The 

average percent increase in average annual flow compared to dry season flow ranges from 6% 

for Paradise Cove to 332% for Novato. Most Dischargers are in the range of 6% to 23%, with 

several in the range of 31% to 49%. CMSA (45% increase) is a notable example where wet 

weather produces results in very large flows through the plant. Novatoôs increase is mainly 

attributable to large recycled water volumes during the dry season. (Note: SFPUC Southeast 

operates a combined stormwater/wastewater collection system and thus experiences extremely 

high peak wet weather flows. SFPUC Southeastôs wet weather have been excluded from this 

analysis due to the bias that including stormwater flows would produce.) 

Dischargers with notable year-on-year (2024 to 2025) reductions in dry season discharge flow 

include SFO airport (0.19 mgd; 17%) and West County (1.0 mgd; 15%). Notable increases relative 

to 2024 in dry season flow, although small in absolute terms compared to aggregate total flow, 

were observed for Novato (0.693 mgd; 98%) and Treasure Island (0.185 mgd; 63%).  
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4.5.2 Nitrogen 

The four largest Dischargers in terms of TIN loads to San Francisco Bay during the 2025 dry 

season are EBDA (17%), SFPUC Southeast (17%), EBMUD (14%), and San Jose (9.4%). The 

Central Bay and South Bay received the highest dry season TIN loads during the 2025 dry season 

(20% and 47%, respectively, and 67% total).  

The most notable finding this year is  that the dry season  average  discharge of  ammonia 

and TIN are the lowest yet recorded , continuing the downward trend that began in 2020. The 

average dry season ammonia load in 2025 was 1,700 kg/d lower than in 2024 (5.0% lower) and 

4,700 kg/d lower than the average since 2013 (13% lower). This reduction is likely attributable to 

a combination of factors, including efforts made by Dischargers to reduce nitrogen and a lower 

dry season influent ammonia load (3.9% lower than in 2024). Comparison of the 2025 dry season 

average TIN to past years is complicated by the change in method of calculation, meaning the 

numbers are not directly comparable. However, in most cases the difference between the two 

calculation methods is slight. Assuming the numbers are comparable, the 2025 dry season 

average TIN discharge load is 1,940 kg/d lower than in 2024 (4.5% reduction) and 5,240 kg/d 

lower than the pre-2025 average (11% reduction). 

This reduction in TIN discharge is likely attributable to a combination of factors, including activities 

by Dischargers to reduce nitrogen discharges as well as lower influent nitrogen loads (influent dry 

season total nitrogen was 1.6% lower in 2025 compared to 2024). Notable reductions in dry 

season TIN discharge were observed by EBMUD (1,600 kg/d; 21%), South SF (420 kg/d; 46%), 

San Jose (410 kg/d; 10%), SFPUC Southeast (380 kg/d; 5%), Central San (210 kg/d; 6%), Benicia 

(50 kg/d, 21%), SASM (23 kg/d; 10%). The significant reductions observed by EBMUD are due 

to two primary factors: 1) optimization efforts focused on improving nitrification and denitrification 

within the biological process and 2) as of April 30, 2024, EBMUD stopped accepting animal blood 

waste, which is a material that is high in nitrogen, for their digesters. 

The downward trend in ammonia and TIN loads observed since 2020 is attributed to a variety of 

factors, including 1) COVID-19 pandemic (initially), 2) several treatment plants implementing 

nutrient load reduction strategies (e.g., Pinole, Oro Loma/Castro Valley Sanitary District, which is 

part of EBDA), 3) optimization of treatment plants for nutrient management (e.g., San Jose, 

EBMUD, etc.), 4) piloting of nutrient removal technologies, and 5) increased recycled water 

volumes. 

While EBMUDôs reduction in TIN is mainly due to a reduction in ammonia, San Joseôs is a result 

of reduced NOx discharge. San Jose and the other Lower South Bay Dischargers are already 

required to treat wastewater to low discharge ammonia concentrations, as evidenced by the 

average Lower South Bay discharge ammonia concentrations that are consistently an order of 

magnitude lower than the other subembayments. This means the Lower South Bay Dischargers 

have the highest discharge NOx concentrations, and any TIN reductions will be a result of 

improving denitrification rather than nitrification. As more facilities improve or implement 

nitrification, NOx loads may increase. 

Dry season discharge loads are generally lower than wet season loads. In theory, increased flows 

during the wet season due to precipitation should not increase the discharge loads because the 

input loads are approximately the same. Rather, the effluent concentrations should merely be 

lower (diluted) to compensate for the higher flows. The difference between wet and dry season 
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loads is attributed to three main factors: 1) the higher flows experienced during wet weather 

events may scour the collection system, bringing a greater load to the treatment plant, 2) warmer 

temperatures during the dry season facilitate nitrification and biological activity in general, and 3) 

recycled water diverts nutrient loads away from San Francisco Bay primarily during the dry 

season. In some cases, Dischargers discharge little or no flow during the entire dry season (e.g., 

Petaluma). Additional data would be needed to investigate the correlation between flow and loads 

during peak wet weather events. 

In some cases, the tabulated TIN loads are not equal to the sum of ammonia and NOx loads. This 

most often occurs when Dischargers sample for ammonia more frequently than NOx, leading to 

more samples being included in the ammonia load calculation. The average monthly ammonia 

loads are based on the average for each sampling event during that particular month. In contrast, 

TIN loads can only be calculated when both ammonia and NOx are sampled on the same day. 

The seasonal difference in TIN discharges from the wet to the dry season (based on the percent 

difference) are most pronounced in loads to San Pablo Bay and the Lower South Bay. San Pablo 

Bay has the most significant seasonal load reduction, as evidenced by an approximately 25% to 

35% reduction from the wet to the dry season. Similar to ammonia, this is attributed to a 

combination of more effective nitrification/denitrification during the dry season due to higher 

temperatures and increased use of recycled water during the summer, which diverts loads from 

San Francisco Bay. For San Pablo Bay, the seasonal difference is due to many of the POTWs 

not discharging during the dry season (e.g., Petaluma). 

4.5.3 Phosphorus 

The 2025 dry season TP discharge loads were 3.0% lower compared to 2024 and 3.6% lower 

compared to the average since 2013. Notable year-on-year decreases in dry season TP 

discharge were experienced by Sunnyvale (39 kg P/d; 35%), Delta Diablo (16 kg P/d; 45%), South 

SF (8 kg P/d; 27%), Pinole (14 kg P/d; 34%), and Novato (5 kg P/d; 75%). Notable increases in 

TP discharge were observed by SFO Airport (26 kg P/d; 160%), Benicia (13 kg P/d; 69%), Millbrae 

(8 kg P/d; 42%), and Treasure Island (6 kg P/d; 189%). 

Compared to nitrogen discharge loads, TP loads appear to be random from year to year with no 

clear trend. This variability is attributed to the inconsistent nature of many TP removal processes. 

For example, at facilities that occasionally use chemicals for odor control (e.g., ferric chloride in 

the collection system), the chemical addition binds a portion of TP and subsequently reduces 

loads when chemicals are applied. Furthermore, facilities with anaerobic selectors in their 

activated sludge process to improve solids settleability also reduces TP loads. This biological 

feature can be ñfinickyò at plants and lead to unstable TP load reduction. 

The four largest TP dischargers are EBMUD (29%), EBDA (15%), Palo Alto (10%), and SFPUC 

Southeast (6.8%). SFPUC Southeastôs contribution is relatively low because its biological 

treatment process includes an anaerobic selector zone that provides biological phosphorus 

removal. As EBMUD seeks to optimize its nitrification and denitrification performance, its 

phosphorus discharge loads may increase as its anaerobic selector is utilized for other purposes. 

The Central Bay and South Bay received the highest dry season TP loads during the 2025 dry 

season (35% and 34%, respectively, and 69% total). 
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4.6 Trend Analysis 

The linear regressions for baywide, subembayment, and individual flows and loads reveal striking 

variability across each category. Each parameter is discussed in more detail below. The trending 

results are presented throughout this report as bar plots of various estimated regression 

coefficients with the 95% confidence interval presented as error bars. If the 95% confidence 

interval includes zero, that is equivalent to the coefficient not being statistically significant with an 

alpha (significance threshold) of 0.05 (5%). It should be noted that interpretation of coefficients 

for variables related to the pandemic is complicated by nutrient reduction efforts taking place at 

the treatment plants. Thus, decreases associated with pandemic-related variables are not 

necessarily attributable to the pandemic alone or even in part. This analysis provides correlative 

results that are not indicative of causation. Note that ñtrendò refers to a consistent directional 

change over time that results in a statistically significant coefficient. Trends are estimated over 

the entire discharge dataset, which spans from 2012 through 2025, unless otherwise specified. 

4.6.1 Flow 

Baywide and for the subembayments, the estimated average impact of the COVID-19 pandemic 

was a decrease in discharge flows (Figure 3-4). However, it appears that only the bay as a whole, 

San Pablo Bay, Central Bay, and South Bay observed statistically significant average decreases 

(alpha = 0.05). As shown in Figure 3-5 and Figure 3-6, only the Lower South Bay showed a 

statistically significant decreasing trend over time during the pandemic. This may be interpreted 

to mean that the while entire bay and several subembayments experienced average total 

decreases in flows during the pandemic, only the Lower South Bay experienced a sustained 

downward trend. Overall, without accounting for the impact of the pandemic, only South Bay 

appears to have experienced a small, statistically significant, downward trends during the study 

period (Figure 3-6). 

4.6.2 Loads 

The discharge load trends contrast with the discharge flow trends in several ways. Key 

observations are given below. 

¶ Ammonia discharge was trending upward prior to the pandemic for all but Lower South 

Bay (Figure 3-6). 

¶ On average, ammonia discharge loads during the pandemic were lower than before or 

after, with the exception of loads to Suisun Bay and Lower South Bay (Figure 3-4). 

¶ Overall, without considering the pandemic, ammonia loads appear to be trending 

downward in only the South Bay and may even be increasing slightly in San Pablo Bay 

and Suisun Bay (Figure 3-6). 

¶ Baywide, the long-term trend for ammonia loads is not statistically significant (Figure 3-

5), but visually appears to be trending downward from the peak around 2020. 

¶ In contrast to ammonia, average NOx discharge loads were mostly not affected during 

the pandemic, with the exception of the Lower South Bay, which experienced a 

statistically significant decrease on average (Figure 3-4). During the pandemic, the 
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Lower South Bay was the only subembayment to experience a sustained, statistically 

significant, decrease in NOx loads (Figure 3-6). 

¶ Prior to the pandemic, NOx discharge loads were generally trending down, with the 

exception being the loads to Lower South Bay (Figure 3-6).  

¶ Overall, without considering the pandemic, NOx loads appear to be trending downward 

with the exception of loads to Central Bay (Figure 3-6). 

¶ Baywide, the overall TIN discharge trend, without considering the pandemic, is 

downward (Figure 3-5). This is in contrast to the statistically significant increasing trend 

prior to the pandemic (Figure 3-5). 

¶ The long-term TIN discharge trend without considering the pandemic among the 

subembayments is downward South Bay and Lower South Bay (Figure 3-6).  

¶ Similar to ammonia, the average TIN discharge load was lower on average throughout 

the pandemic baywide and for all subembayments except Suisun Bay (Figure 3-4). 

¶ Baywide, discharge phosphorus appears to have been increasing prior to the pandemic 

(Figure 3-5). 

¶ The long-term baywide TP discharge trend without considering the pandemic appears to 

be neither increasing nor decreasing (Figure 3-5).  

¶ Lower South Bay appears to be the only subembayment with a downward trend for 

discharge total phosphorus (over the entire study period without considering the 

pandemic) (Figure 3-6). 

4.7 Recycled Water Flows and Loads 

Recycled water data lag one year behind the rest of this report (i.e., the latest recycled water data 

are for 2024). Comparing 2024 to 2023, dry season recycled water use increased by 4 mgd (7%). 

However, the 2024 value is still 1% below the average (2019 through 2024). Dry season recycled 

water use peaked in 2021 at 64 mgd during a relatively dry year. Subsequent years saw recycled 

water demand reduced proportionally to the amount of precipitation each year.  

The nutrient loads diverted by recycled water are affected by four variables 1) the flow diversion 

factor (how much of the recycled water is actually diverted from discharge), 2) the nutrient load 

diversion factor (may be different than the flow diversion factor depending on the circumstances, 

although it is usually the same), 3) the volume of recycled water, and 4) the concentration of the 

nutrients in the recycled water. Flow diversion factors are not 100% when some of the recycled 

water returns to the treatment plant (e.g., chiller blowdown water that is returned to the plant and 

eventually discharged). Nutrient load diversion factors can be decoupled from the flow diversion 

factors when removal takes place in a process where the flow is returned to the treatment plant 

(e.g., nitrification occurring while the water is being used but before it is returned to the plant and 

discharged). 

If a treatment plant improves its treatment process and reduces effluent nutrient concentrations, 

then even if recycled water flows increase, the diverted nutrient load may remain the same or 

decrease. This means that interpreting the recycled water results requires consideration of 
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multiple variables. For example, decreasing diverted nutrient loads is not necessarily an 

undesirable trend, indeed it could be a result of highly desirable operational changes implemented 

by POTWs. This type of interpretation is evident in the Central Bay, where diverted ammonia 

decreased from 180 kg N/d in 2019 to 25 kg N/d in 2023 and 45 kg/d in 2024 (dry season), while 

diverted flow only decreased from 6.0 mgd to 4.6 mgd and 5.3 mgd. The diverted loads decreased 

by 86% and 75%, respectively, while the flows only decreased by 23% and 12%. The Central Bay 

includes several Dischargers making improvements to their treatment processes (e.g., EBMUD).  

As POTWs implement treatment process upgrades, the total amount of nutrients diverted by 

recycled water is anticipated to decrease. However, if some Dischargers continue to rely on 

recycled water for complying with their permit limits (i.e., they donôt reduce effluent 

concentrations), then the baywide diverted nutrient loads as a percentage of the total loads will 

increase. 

The recycled water flows are seasonally dependent as evidenced by an increase of approximately 

35% from average annual to dry season volumes. San Pablo and South Bays have the most 

pronounced seasonality impacts over the timeframe presented. During the dry season when 

recycled water volumes are at their peak, the recycled water volumes by subembayment are as 

follows (based on the average): Lower South Bay > South Bay > San Pablo Bay > Suisun Bay > 

Central Bay. 

The percentage of flows and loads diverted from San Francisco Bay are as follows (from average 

annual to dry season for each parameter): 

¶ Flow: 12% to 16%  

¶ Ammonia 4% to 9% 

¶ NOx: 7% to 16% 

¶ TIN: 5% to 10% 

¶ TP: 4% to 9%  

West County (Central Bay Discharger): data has been amended since last yearôs 2022 Group 

Annual Report with recycled water volumes for both the Richmond Advanced Recycled Expansion 

(RARE) and the North Richmond Water Reclamation Plant. The previous reports were limited to 

recycled water volumes from RARE. As such, recycled water diversions have increased from 

previous reports. 

EBDA (South Bay Discharger): data has been updated since the 2022 Group Annual Report with 

plant specific effluent concentrations (instead of EBDA effluent concentrations). As such, the 

recycled water diversions increased for EBDA as concentrations for the EBDA members with the 

largest recycled water production (e.g., Dublin San Ramon Services District) are typically higher 

than the EBDA discharge concentration. 

CMSA: the recycled water volumes and loads in the main body of this report have been revised. 

In past years, the flows and loads diverted due to recycled water were overestimated. 
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4.8 Removal Performance 

A major benefit of including an analysis of influent flows and loads is that it allows for estimates 

of flow and load reductions provided by the treatment plants and recycled water (recall that the 

recycled water data lag one year behind the flow and load data). However, it should be noted that 

this analysis does not include nitrogen or phosphorus contributions from trucked wastes, including 

food scraps, received by the POTWs. Diverting food scraps from landfills is a major environmental 

objective in California aimed at preventing the production and release of methane in landfills. Co-

digestion of food scraps in POTWs with excess digester capacity is an alternative method of 

disposal that also allows for the production of renewable electricity from biogas. For example, 

EBMUD accepts a variety of types of trucked wastes, including food scraps, that are co-digested 

with solids produced within the treatment plant. This results in EBMUD producing more electricity 

than needed by the treatment plant. However, the nitrogen and phosphorus content of the trucked 

wastes contributes to the nutrient loads discharged by EBMUD. This means that the removal 

performance evaluation shown below underestimates the nutrient removal performance of 

POTWs that accept trucked wastes, which are typically added directly to the digesters and are 

therefore not typically included in the influent water quality characterization. The impact of trucked 

wastes on nutrient loads to San Francisco Bay has not been included in past Group Annual 

Reports. If the necessary data are available, future reports could include such an analysis. 

Figure 3-8 shows that of the 2024 dry season average influent (420 mgd), approximately 366 mgd 

was discharged and 48 mgd was recycled (11% diverted from discharge). The influent and the 

discharge and recycled water flows have a gap of 6 mgd that is unaccounted for. This is likely 

due to accumulated errors in measurement and amounts to an error of only 1.4%. Figure 3-9 

shows the estimated quantity of TN removed (48%) or diverted in recycled water (3.8%) during 

the 2024 dry season. Figure 3-10 shows the estimated quantity of TP removed (65%) or diverted 

in recycled water (2.0%) during the 2024 dry season. 
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Appendix A. Influent Data Tables and Figures 

The data are presented for both the annual average (October 1 through September 30 of the 

following year) and dry season average (May 1 through September 30 of the same year). There 

are several limitations for the overall influent dataset as follows: 

¶ The data are limited to Dischargers with a permitted ADWF capacity of greater than 10 

mgd (15 out of a possible 34 Dischargers; the permitted capacity for such Dischargers 

represents 92% of San Francisco Bay discharge permitted capacity). 

¶ Quarterly sampling was not conducted by all Dischargers in the same month. To reconcile 

such time variance, a quarterly average was assumed while plotting loads (e.g., refer to 

Figure A-2). 

¶ There are a few instances where sampling for a particular nutrient did not occur. 

¶ Analytical issues with the influent sampling matrix. Specifically, the effluent matrix is 

relatively cleaner compared to raw influent and is subsequently less prone to analytical 

issues. There are several instances in the 2020/2021 dataset where ammonia values were 

greater than TKN for the same sample. This indicates an analytical and/or sampling issue, 

since TKN is the sum of ammonia and organic nitrogen. Such analytical issues can skew 

the trending. 

A.1  Flow 

The historical average monthly influent flows from July 2019 through September 2025 are 

presented in Figure A-1. The annual (October 1 to September 30) and dry season average (May 

1 through September 30) influent flows are tabulated in Table A-1 and Table A-2, respectively. In 

addition, the annual average and dry season average monthly influent flows for each 

subembayment are provided in Table A-3 and Table A-4, respectively. 
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Figure A-1. Influent: Historical Average Quarterly  Flow Values  
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Table A-1. Influent: Annual Average (a) Flows to each Plant (mgd) (b,c) 

Discharger  2018/ 
2019(d) 

2019/ 
2020 

2020/ 
2021 

2021/ 
2022 

2022/ 
2023 

2023/ 
2024 

2024/ 

2025 

Average  

American Canyon * -- -- -- -- -- -- -- 

Benicia * -- -- -- -- -- -- -- 

Burlingame * -- -- -- -- -- -- -- 

Central San * 36.1 32.9 35.4 43.9 36.9 36.8 37.0 

CMSA * -- -- -- -- -- -- -- 

Port Costa * -- -- -- -- -- -- -- 

Delta Diablo * 12.7 13.2 14.1 14.3 13.7 13.2 13.5 

EBDA * 65.5 64.1 64.2 74.4 70.6 67.1 67.7 

EBMUD * 53.8 49.4 54.9 64.3 57.3 54.5 55.7 

FSSD * 12.6 11.9 13.9 16.6 14.7 14.1 14.0 

Las Gallinas * -- -- -- -- -- -- -- 

Paradise Cove * -- -- -- -- -- -- -- 

Tiburon * -- -- -- -- -- -- -- 

Millbrae * -- -- -- -- -- -- -- 

Mt. View * -- -- -- -- -- -- -- 

Napa * 6.27 6.04 7.44 9.05 8.19 8.30 7.55 

Novato * -- -- -- -- -- -- -- 

Palo Alto * 17.6 16.1 16.9 20.3 20.3 19.8 18.5 

Petaluma * -- -- -- -- -- -- -- 

Pinole * -- -- -- -- -- -- -- 

Rodeo * -- -- -- -- -- -- -- 

SFO Airport * -- -- -- -- -- -- -- 

SFPUC Southeast * 54.3 48.1 52.6 64.4 61.3 57.3 56.3 

San Jose * 102 94.3 86.7 100 110 105 99.8 

San Mateo * 10.6 9.55 10.4 13.3 12.1 11.3 11.2 

SMCSD * -- -- -- -- -- -- -- 

SASM * -- -- -- -- -- -- -- 

SVCW * 12.8 12.0 13.8 15.4 14.9 14.5 13.9 

Sonoma Valley * -- -- -- -- -- -- -- 

South SF * 7.35 6.71 7.66 8.90 8.60 8.12 7.89 

Sunnyvale * 12.9 12.4 12.3 13.5 13.6 14.0 13.1 

Treasure Island * -- -- -- -- -- -- -- 

Vallejo * 8.29 7.85 9.55 10.8 9.67 9.86 9.35 

West County * 14.1 12.9 14.9 18.0 16.6 15.0 15.2 

Total (e) * 427 398 415 487 469 448 441 

a. October 1 through September 30. 

b. Data are presented in detail and summarized for each plant in Attachment 1. 

c. ñ--ñ indicates data not required as such Dischargers have a permitted capacity of less than 10 mgd. 

d. Values for 2018/2019 are not shown as they are limited to July 2019 through September 2019. 

e. The total values might vary from the sum of the listed values by plant due to rounding. 
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Table A-2. Influent: Dry Season (a) Average Flows to each Plant (mgd) (b,c) 

Discharger  2019(d) 2020 2021 2022 2023 2024 2025 Average  

American Canyon -- -- -- -- -- -- -- -- 

Benicia -- -- -- -- -- -- -- -- 

Burlingame -- -- -- -- -- -- -- -- 

Central San 34.7 33.8 30.7 31.5 34.6 33.5 33.4 33.2 

CMSA -- -- -- -- -- -- -- -- 

Port Costa -- -- -- -- -- -- -- -- 

Delta Diablo 12.6 13.0 13.2 13.5 13.6 13.5 13.1 13.2 

EBDA 69.4 64.3 63.0 60.8 66.1 66.1 64.5 64.9 

EBMUD 50.9 49.6 46.6 45.7 48.7 47.2 46.6 47.9 

FSSD 11.4 12.0 11.3 12.0 13.4 12.1 11.7 12.0 

Las Gallinas -- -- -- -- -- -- -- -- 

Paradise Cove -- -- -- -- -- -- -- -- 

Tiburon -- -- -- -- -- -- -- -- 

Millbrae -- -- -- -- -- -- -- -- 

Mt. View -- -- -- -- -- -- -- -- 

Napa 6.28 5.50 5.60 5.94 6.33 6.26 6.10 6.00 

Novato -- -- -- -- -- -- -- -- 

Palo Alto 18.5 16.3 15.4 16.5 18.2 19.4 17.9 17.5 

Petaluma -- -- -- -- -- -- -- -- 

Pinole -- -- -- -- -- -- -- -- 

Rodeo -- -- -- -- -- -- -- -- 

SFO Airport -- -- -- -- -- -- -- -- 

SFPUC Southeast 51.6 45.3 42.4 44.4 48.2 48.0 48.0 46.8 

San Jose 101 99.8 87.9 82.3 99.1 108 103 97.2 

San Mateo 9.38 9.93 9.15 9.17 10.5 10.4 10.0 9.79 

SMCSD -- -- -- -- -- -- -- -- 

SASM -- -- -- -- -- -- -- -- 

SVCW 12.5 12.1 11.1 11.9 11.9 13.6 13.2 12.3 

Sonoma Valley -- -- -- -- -- -- -- -- 

South SF 7.29 6.97 6.45 7.17 7.56 7.56 7.30 7.19 

Sunnyvale 12.6 12.6 12.1 11.7 12.1 12.9 13.5 12.5 

Treasure Island -- -- -- -- -- -- -- -- 

Vallejo 7.74 7.75 7.66 7.42 7.77 8.62 8.93 7.98 

West County 12.6 12.9 11.8 11.8 13.3 13.4 12.3 12.6 

Total (e) 419 402 374 372 411 420 409 401 

a. May 1 through September 30. 

b. Data are presented in detail and summarized for each plant in Attachment 1. 

c. ñ--ñ indicates data not required as such Dischargers have a permitted capacity of less than 10 mgd. 

d. Limited to July through September. 

e. The total values might vary from the sum of the listed values by plant due to rounding. 
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Table A-3. Influent: Annual Average (a) Flows by Subembayment  (mgd)  

Subembayment  Permitted 
Capacity  

2018/ 
2019(b) 

2019/ 
2020 

2020/ 
2021 

2021/ 
2022 

2022/ 
2023 

2023/ 
2024 

2024/ 

2025 

Average  

Suisun Bay 100 * 61.4 58.0 63.4 74.7 65.3 64.0 64.5 

San Pablo Bay 62.8 * 14.6 13.9 17.0 19.9 17.9 18.2 16.9 

Central Bay 167 * 67.9 62.3 69.8 82.3 73.9 69.5 71.0 

South Bay 262 * 151 141 149 176 167 158 157 

Lower South Bay 236 * 133 123 116 134 144 138 131 

Total  827 * 427 397 415 487 469 448 441 

a. October 1 through September 30. 

b. Values for 2018/2019 are not shown as they are limited to July 2019 through September 2019. 

Table A-4. Influent: Dry Season (a) Average Flows by Subembayment (mgd)  

Subembayment  Permitted  
Capacity  

2019(b) 2020 2021 2022 2023 2024 2025 Average  

Suisun Bay 100 58.7 58.8 55.2 57.0 61.5 59.1 58.3 58.4 

San Pablo Bay 62.8 14.0 13.2 13.3 13.4 14.1 14.9 15.0 14.0 

Central Bay 167 63.6 62.6 58.4 57.5 62.0 60.6 58.9 60.5 

South Bay 262 150 139 132 133 144 146 143 141 

Lower South Bay 236 132 129 115 110 129 140 134 127 

Total  827 419 402 374 372 411 420 409 401 

a. May 1 through September 30. 

b. Limited to July through September. 
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A.2 Total Ammonia 

The historical average quarterly influent ammonia loads from July 2019 through September 2025 

are presented in Figure A-2 The annual (October 1 to September 30) and dry season average 

(May 1 through September 30) influent ammonia loads are tabulated in Table A-5 and Table A-6, 

respectively. Because the 2018/2019 dataset is limited to July 2019 through September 2019, 

annual average values were not calculated for 2019. There are several cases of missing data 

(see Table A-5 and Table A-6; primarily in 2019). Influent ammonia loads for each subembayment 

are given in Table A-7and Table A-8. It should be noted that the quarterly sampling frequency 

makes it challenging to infer any impacts on influent nutrient loads from the relatively large wet 

weather events in December 2022, January 2023, and March 2023. 
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Figure A-2. Influent: Historical Average Quarterly Total Ammonia Loads  

 

  



 

A-12 | April 1, 2026 Order R2-2024-0013 | Group Annual Report 

 

This page is intentionally left blank 

 

 



 
 

Order R2-2024-0013 | Group Annual Report April 1, 2026 | A-13 

Table A-5. Influent: Annual Average (a) Loads to each Plant, Total Ammonia (kg N/d) (b,c) 

Discharger  2018/ 
2019(d) 

2019/ 
2020 

2020/ 
2021 

2021/ 
2022 

2022/ 
2023 

2023/ 
2024 

2024/ 

2025 

Average  

American Canyon * -- -- -- -- -- -- -- 

Benicia * -- -- -- -- -- -- -- 

Burlingame * -- -- -- -- -- -- -- 

Central San * 5,100 4,920 4,830 4,790 4,660 4,930 4,870 

CMSA * -- -- -- -- -- -- -- 

Port Costa * -- -- -- -- -- -- -- 

Delta Diablo * 1,840 1,830 2,040 1,920 2,130 2,070 1,970 

EBDA * 9,390 9,530 9,600 9,180 9,530 9,610 9,470 

EBMUD * 7,460 6,340 7,490 7,000 6,660 6,830 6,960 

FSSD * 1,640 1,600 1,760 1,640 1,600 1,460 1,610 

Las Gallinas * -- -- -- -- -- -- -- 

Paradise Cove * -- -- -- -- -- -- -- 

Tiburon * -- -- -- -- -- -- -- 

Millbrae * -- -- -- -- -- -- -- 

Mt. View * -- -- -- -- -- -- -- 

Napa * 814 881 879 808 879 920 863 

Novato * -- -- -- -- -- -- -- 

Palo Alto * 2,300 2,250 2,380 2,530 2,640 2,540 2,430 

Petaluma * -- -- -- -- -- -- -- 

Pinole * -- -- -- -- -- -- -- 

Rodeo * -- -- -- -- -- -- -- 

SFO Airport * -- -- -- -- -- -- -- 

SFPUC Southeast * 8,750 8,820 5,570 6,160 6,170 6,580 7,010 

San Jose * 14,300 13,200 11,700 12,600 15,900 12,600 13,400 

San Mateo * 1,590 1,440 1,490 1,410 1,450 1,570 1,490 

SMCSD * -- -- -- -- -- -- -- 

SASM * -- -- -- -- -- -- -- 

SVCW * 2,410 2,490 2,600 2,400 2,330 2,330 2,430 

Sonoma Valley * -- -- -- -- -- -- -- 

South SF * 1,030 971 1,170 1,300 1,100 1,040 1,100 

Sunnyvale * 1,500 1,390 1,500 1,550 1,760 1,890 1,600 

Treasure Island * -- -- -- -- -- -- -- 

Vallejo * 966 954 926 872 954 1,050 953 

West County * 1,850 1,760 1,820 1,840 1,690 1,730 1,780 

Total (e) * 61,000 58,200 55,700 56,000 59,500 57,200 57,900 

a. October 1 through September 30. 

b. Data are presented in detail and summarized for each plant in Attachment 1. 

c. ñ--ñ indicates data not required as such Dischargers have a permitted capacity of less than 10 mgd. 

d. Values for 2018/2019 are not shown as they are limited to July 2019 through September 2019. 

e. The total values might vary from the sum of the listed values by plant due to rounding. 
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Table A-6. Influent: Dry Season (a) Average Loads to each Plant, Total Ammonia (kg 
N/d)(b,c) 

Discharger  2019(d) 2020 2021 2022 2023 2024 2025 Average  

American Canyon -- -- -- -- -- -- -- -- 

Benicia -- -- -- -- -- -- -- -- 

Burlingame -- -- -- -- -- -- -- -- 

Central San 4,810 4,980 4,700 4,790 4,680 4,590 4,770 4,760 

CMSA -- -- -- -- -- -- -- -- 

Port Costa -- -- -- -- -- -- -- -- 

Delta Diablo 1,820 1,910 1,830 1,880 2,010 2,090 2,150 1,960 

EBDA 9,020 8,880 9,420 9,370 9,260 9,480 9,500 9,280 

EBMUD 6,530 6,760 6,410 7,540 6,780 6,500 6,610 6,730 

FSSD 1,680 1,530 1,710 1,720 1,730 1,560 1,430 1,620 

Las Gallinas -- -- -- -- -- -- -- -- 

Paradise Cove -- -- -- -- -- -- -- -- 

Tiburon -- -- -- -- -- -- -- -- 

Millbrae -- -- -- -- -- -- -- -- 

Mt. View -- -- -- -- -- -- -- -- 

Napa 1,050 799 888 897 861 932 962 912 

Novato -- -- -- -- -- -- -- -- 

Palo Alto 2,520 2,110 2,180 2,470 2,540 2,570 2,420 2,400 

Petaluma -- -- -- -- -- -- -- -- 

Pinole -- -- -- -- -- -- -- -- 

Rodeo -- -- -- -- -- -- -- -- 

SFO Airport -- -- -- -- -- -- -- -- 

SFPUC Southeast 10,000 8,330 9,750 6,250 6,040 6,510 6,490 7,630 

San Jose 13,600 12,100 10,600 10,300 10,800  12,300 10,000 11,400 

San Mateo 1,440 1,430 1,390 1,320 1,430 1,490 1,560 1,440 

SMCSD -- -- -- -- -- -- -- -- 

SASM -- -- -- -- -- -- -- -- 

SVCW 2,550 2,090 2,660 2,460 2,250 2,260 2,550 2,400 

Sonoma Valley -- -- -- -- -- -- -- -- 

South SF 1,020 988 909 1,310 1,190 1,030 1,060 1,070 

Sunnyvale 1,820 1,180 1,340 1,530 1,670 1,750 1,940 1,600 

Treasure Island -- -- -- -- -- -- -- -- 

Vallejo 1,060 988 908 883 891 954 1,170 979 

West County 1,720 1,750 1,720 1,790 1,770 1,730 1,630 1,730 

Total (e) 60,700 55,800 56,400 54,500 53,900 55,800 54,300 55,900 

a. May 1 through September 30. 

b. Data are presented in detail and summarized for each plant in Attachment 1. 

c. ñ--ñ indicates data not required as such Dischargers have a permitted capacity of less than 10 mgd. 

d. Limited to July through September. 

e. The total values might vary from the sum of the listed values by plant due to rounding. 
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Table A-7. Influent: Annual Average (a) Total Ammonia Loads by Subembayment (kg N/d)  

Subembayment  Permitted 
Capacity  

2018/ 
2019(b) 

2019/ 
2020 

2020/ 
2021 

2021/ 
2022 

2022/ 
2023 

2023/ 
2024 

2024/ 

2025 

Average  

Suisun Bay 100 * 8,580 8,350 8,620 8,350 8,380 8,450 8,450 

San Pablo Bay 62.8 * 1,780 1,840 1,800 1,680 1,830 1,970 1,820 

Central Bay 167 * 9,310 8,100 9,310 8,840 8,340 8,560 8,740 

South Bay 262 * 23,200 23,200 20,400 20,500 20,600 21,100 21,500 

Lower South Bay 236 * 18,200 16,700 15,500 16,700 20,300 17,100 17,400 

Total  827 * 61,000 58,200 55,700 56,000 59,500 57,200 57,900 

a. October 1 through September 30. 

b. Values for 2018/2019 are not shown as they are limited to July 2019 through September 2019. 

 

Table A-8. Influent: Dry Season (a) Average Total Ammonia Loads by Subembayment (kg 
N/d)* ,** 

Subembayment  Permitted  
Capacity  

2019(b) 2020 2021 2022 2023 2024 2025 Average  

Suisun Bay 100 8,300 8,420 8,240 8,380 8,420 8,240 8,350 8,340 

San Pablo Bay 62.8 2,100 1,790 1,800 1,780 1,750 1,890 2,140 1,890 

Central Bay 167 8,250 8,520 8,130 9,330 8,540 8,240 8,240 8,460 

South Bay 262 24,100 21,700 24,100 20,700 20,200 20,800 21,200 21,800 

Lower South Bay 236 15,400 15,400 14,100 14,300 15,000 16,600 14,400 15,400 

Total  827 58,200 55,800 56,400 54,500 53,900 55,800 54,300 55,900 

a. May 1 through September 30. 

b. Limited to July through September. 
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A.3 Nitrate + Nitrite 

The historical average quarterly influent NOx loads from July 2019 through September 2025 are 

presented in Figure A-3. The annual (October 1 to September 30) and dry season average (May 

1 through September 30) NOx loads are tabulated in Table A-9 and Table A-10, respectively. 

Because the 2018/2019 dataset is limited to July 2019 through September 2019, annual average 

values were not calculated for 2019. There are several cases of missing data, primarily in 2019 

and for Napa in nearly all dry seasons. Influent NOx loads for each subembayment are given in 

Table A-11 and Table A-12. It should be noted that the quarterly sampling frequency makes it 

challenging to infer any impacts on influent nutrient loads from the relatively large wet weather 

events in December 2022, January 2023, and March 2023. 
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Figure A-3. Influent: Historical Average Quarterly  NOx Loads  
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Table A-9. Influent: Annual Average (a) Loads to each Plant, NOx (kg N/d) (b,c) 

Discharger  2018/ 
2019(d) 

2019/ 
2020 

2020/ 
2021 

2021/ 
2022 

2022/ 
2023 

2023/ 
2024 

2024/ 

2025 

Average  

American Canyon * -- -- -- -- -- -- -- 

Benicia * -- -- -- -- -- -- -- 

Burlingame * -- -- -- -- -- -- -- 

Central San * 1.89 2.94 7.58 45.1 7.99 8.61 12.4 

CMSA * -- -- -- -- -- -- -- 

Port Costa * -- -- -- -- -- -- -- 

Delta Diablo * 12.8 5.31 24.3 9.65 3.62 2.62 9.67 

EBDA * 46.9 84.0 114 195 115 156 119 

EBMUD * 520 450 390 838 799 578 596 

FSSD * 7.24 8.47 7.78 7.78 7.78 7.78 7.80 

Las Gallinas * -- -- -- -- -- -- -- 

Paradise Cove * -- -- -- -- -- -- -- 

Tiburon * -- -- -- -- -- -- -- 

Millbrae * -- -- -- -- -- -- -- 

Mt. View * -- -- -- -- -- -- -- 

Napa * 2.30 1.54 3.34 16.3 0.605 2.29 4.40 

Novato * -- -- -- -- -- -- -- 

Palo Alto * 16.4 7.05 34.1 31.9 9.53 18.2 19.5 

Petaluma * -- -- -- -- -- -- -- 

Pinole * -- -- -- -- -- -- -- 

Rodeo * -- -- -- -- -- -- -- 

SFO Airport * -- -- -- -- -- -- -- 

SFPUC Southeast * 295 41.7 218 182 169 148 176 

San Jose * 982 299 375 362 512 1,110 607 

San Mateo * 22.3 4.61 7.59 66.2 16.3 5.14 20.3 

SMCSD * -- -- -- -- -- -- -- 

SASM * -- -- -- -- -- -- -- 

SVCW * 47.0 4.95 47.9 16.9 65.2 12.5 32.4 

Sonoma Valley * -- -- -- -- -- -- -- 

South SF * 6.48 3.73 2.39 13.0 11.6 7.44 7.43 

Sunnyvale * 2.87 2.98 2.00 6.25 9.94 5.32 4.88 

Treasure Island * -- -- -- -- -- -- -- 

Vallejo * 2.01 1.37 6.36 108 8.07 3.41 21.6 

West County * 23.7 25.7 34.5 25.7 56.8 52.8 36.5 

Total (e) * 1,990 943 1,270 1,920 1,790 2,120 1,670 

a. October 1 through September 30. 

b. Data are presented in detail and summarized for each plant in Attachment 1. 

c. ñ--ñ indicates data not required as such Dischargers have a permitted capacity of less than 10 mgd. 

d. Values for 2018/2019 are not shown as they are limited to July 2019 through September 2019. 

e. The total values might vary from the sum of the listed values by plant due to rounding. 
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Table A-10. Influent: Dry Season (a) Average Loads to each Plant, NOx (kg N/d) (b,c) 

Discharger  2019(d) 2020 2021 2022 2023 2024 2025 Average  

American Canyon -- -- -- -- -- -- -- -- 

Benicia -- -- -- -- -- -- -- -- 

Burlingame -- -- -- -- -- -- -- -- 

Central San 2.71 2.11 1.79 2.32 25.6 3.24 1.37 5.59 

CMSA -- -- -- -- -- -- -- -- 

Port Costa -- -- -- -- -- -- -- -- 

Delta Diablo 2.93 3.12 3.32 3.28 4.87 2.59 3.11 3.32 

EBDA --(e) 55.0 63.5 76.6 159 109 134 99.5 

EBMUD 649 467 290 352 785 548 582 525 

FSSD 7.18 11.1 6.76 7.78(f) 7.78(f) 7.78(f) 7.78(f) (f) 8.02 

Las Gallinas -- -- -- -- -- -- -- -- 

Paradise Cove -- -- -- -- -- -- -- -- 

Tiburon -- -- -- -- -- -- -- -- 

Millbrae -- -- -- -- -- -- -- -- 

Mt. View -- -- -- -- -- -- -- -- 

Napa --* --* --* --* --* --* 0.605 0.302 

Novato -- -- -- -- -- -- -- -- 

Palo Alto 52.1 2.68 6.62 44.1 7.51 4.85 20.0(f) 19.7 

Petaluma -- -- -- -- -- -- -- -- 

Pinole -- -- -- -- -- -- -- -- 

Rodeo -- -- -- -- -- -- -- -- 

SFO Airport -- -- -- -- -- -- -- -- 

SFPUC Southeast 1,080 28.0 88.5 134 217 98.9 298 277 

San Jose 1,020 1,130 501 261 3.33(g) 971 1,300 741 

San Mateo 7.98 5.10 1.73 3.43 1.84 4.63 2.18 3.84 

SMCSD -- -- -- -- -- -- -- -- 

SASM -- -- -- -- -- -- -- -- 

SVCW 37.1 22.5 9.90 47.4 7.84 65.5 12.3 28.9 

Sonoma Valley -- -- -- -- -- -- -- -- 

South SF 1.11 5.75 2.45 1.94 12.8 7.45 0 4.50 

Sunnyvale --(e) 2.94 0.407 1.41 1.93 1.46 6.69 2.47 

Treasure Island -- -- -- -- -- -- -- -- 

Vallejo --(e) 1.09 <1 1.40 4.25 1.05 1.17 1.49 

West County 25.2 18.3 13.2 14.0 14.4 20.8 58.7 23.5 

Total (h) 2,880 1,760 989 950 1,250 1,850 2,430 1,740 

a. May 1 through September 30. 

b. Data are presented in detail and summarized for each plant in Attachment 1. 

c. ñ--ñ indicates data not required as such Dischargers have a permitted capacity of less than 10 mgd. 

d. Limited to July through September. 

e. Permit required data not provided. 

f. Discharger has invoked Footnote 3 of Table E-2 in the Permit. Value is no longer monitored. Value given is the 
average of historical monthly values. 

g. Atypically low 2023 nitrate plus nitrite load for San Jose is attributed to a technical issue with an autosampler 
plugging.  

h. The total values might vary from the sum of the listed values by plant due to rounding. 

* No Data
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Table A-11. Influent: Annual Average (a) NOx Loads by Subembayment (kg N/d)  

Subembayment  Permitted 
Capacity  

2018/ 
2019(b) 

2019/ 
2020 

2020/ 
2021 

2021/ 
2022 

2022/ 
2023 

2023/ 
2024 

2024/ 

2025 

Average  

Suisun Bay 100 * 22.0 16.7 39.6 62.6 19.1 19.0 29.8 

San Pablo Bay 62.8 * 4.31 2.91 9.70 125 8.68 5.70 26.0 

Central Bay 167 * 543 476 425 864 856 631 633 

South Bay 262 * 418 139 390 472 377 330 354 

Lower South 
Bay 

236 * 1,000 309 411 400 531 1,140 631 

Total  827 * 1,990 943 1,270 1,920 1,790 2,120 1,670 

a. October 1 through September 30. 

b. Values for 2018/2019 are not shown as they are limited to July 2019 through September 2019. 

 

Table A-12. Influent: Dry Season (a) Average NOx Loads by Subembayment (kg N/d)  

Subembayment  Permitted  
Capacity  

2019(b) 2020 2021 2022 2023 2024 2025 Average  

Suisun Bay 100 12.8 16.3 11.9 13.4 38.2 13.6 12.3 16.9 

San Pablo Bay 62.8 --(c) 1.09 <1 1.40 4.25 1.05 1.77 1.37 

Central Bay 167 674 485 303 366 799 569 641 548 

South Bay 262 1,120 116 166 263 398 286 446 400 

Lower South 
Bay 

236 1,070 1,140 508 306 12.8(d) 978 1,330 763 

Total  827 2,830(e) 1,760 989 950 1,250 1,850 2,430 1,730 

a. May 1 through September 30. 

b. Limited to July through September. 

c. Incomplete dataset 

d. Atypically low 2023 nitrate plus nitrite load for San Jose attributed to the new autosampler plugging issue.  

e. Underestimate due to missing data. 
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A.4 Total Inorganic Nitrogen 

The historical average quarterly influent TIN loads from July 2019 through September 2025 are 

presented in Figure A-4. The annual (October 1 to September 30) and dry season average (May 

1 through September 30) TIN loads are tabulated in Table A-13 and Table A-14, respectively. 

Because the 2018/2019 dataset is limited to July 2019 through September 2019, annual average 

values were not calculated for 2019. There are several cases of missing data, primarily in 2019 

and for Napa in nearly all dry seasons. Influent TIN loads for each subembayment are given in 

Table A-14 and Table A-15. It should be noted that the quarterly sampling frequency makes it 

challenging to infer any impacts on influent nutrient loads from the relatively large wet weather 

events in December 2022, January 2023, and March 2023. 
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Figure A-4. Influent: Historical Average  Quarterly  TIN Loads  

 






























































































































































































































































