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Presenter Notes
Presentation Notes
Hello BACWA Nutrient Enthusiasts.
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Presenter Notes
Presentation Notes
We discharge to the Lower South San Francisco Bay which is defined as the Bay south of the Dumbarton Bridge.  

Three major wastewater treatment plants serving a combined population of almost 1.8 million people, about 1/5th of the entire Bay Area population, discharge here.  These are the San Jose-Santa Clara facility, and the Cities of Sunnyvale and Palo Alto.  




San Jose – Santa Clara Regional Wastewater Facility

County 
Sanitation 
District 2-3

City of Santa Clara
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RWF
 Second-largest advanced 

wastewater treatment facility 
on the West Coast
 167 MGD capacity
 ~2,600-acre site
 ~ 210 acres inside the fence line,   

including new process areas
 Serves
 ~1.4 million people
 ~17,000 businesses
 8 cities & County areas 
 More than 2300 miles of 

collection system with 
27 lift stations

Presenter Notes
Presentation Notes
Santa Clara SJ-SC RWF Facility Service Area.  
The Facility receives wastewater from roughly 1.4 million residents and more than 17,000 commercial and industrial facilities.   
The City of San Jose manages the San José -Santa Clara Regional Wastewater Facility for the following Cities and agencies: �San José, 
Santa Clara, 
Milpitas, 
Cupertino Sanitary District, 
County Sanitation Districts 2-3,
Burbank Sanitary District, and 
West Valley Sanitation District (Campbell, Los Gatos, Monte Sereno, and Saratoga)




Where the Treated wastewater goes…

South San Francisco Bay

Presenter Notes
Presentation Notes
The San Jose Santa Clara Regional Wastewater Facility is located at the southern most tip of the San Francisco Bay, and is co-owned by City of San Jose (~80%) and City of Santa Clara (~20), but administered, operated and maintained by the City of San Jose by agreement with our Tributary Agencies. 

We are one of the largest advanced treatment facilities in the nation. We discharge to the Lower South San Francisco Bay, through the Artesian Slough and Lower Coyote Creek.  

The NO3 molecule is what the RWF will focus on to help us meet our nutrient permit limits.



1956-57 Then Now

Service 
Population 380,000 1,430,000

BOD (Kg/d) 47,000 1,300
TSS (Kg/d) 25,000 600
Dissolved Oxygen (ppm) < 1.0 > 6.2
Ammonia (ppm) > 60 < 2.0

The Original Water 
Pollution Control Plant

Presenter Notes
Presentation Notes
People like to reminisce about the good old days.  Back when San Jose was still in the “Valley of the Heart’s Delight” with a population roughly 1/4th what it is today  …  Back when the newly constructed San Jose treatment plant was surrounded by farmers’ fields  … Artesian Slough and most of the Lower South Bay smelled bad due to the massive amount of cannery waste that made it to the south bay and started to decompose.




Wastewater Treatment Eras
• 1957-1964: primary treatment – ~ 50% BOD reduction
• 1964-1979: secondary treatment - >90% BOD reduction
• 1979-1997: tertiary/advanced treatment - >90% BOD reduction and 

>80% nutrient reduction
• 1997-NOW: Biological Nutrient Removal (BNR) - >90% BOD reduction 

and >80% nutrient reduction AND energy savings by combining two 
biological systems into one

1956 1964 1979 1997

Presenter Notes
Presentation Notes
Water Board members and wastewater professionals in the room today know the answer:  water quality in the bay improved because wastewater treatment plants, like the San Jose-Santa Clara facility, expanded and improved.  �- The San Jose facility has gone through three major plant upgrades since the construction and initial operation of the primary treatment plant in 1956/57.  �- The first major upgrade was the implementation of secondary treatment in 1964.  �- The second addition of a major process step was the addition of nitrification and filtration facilities in February 1979.  �- The third and final significant upgrade was a modification to Biological Nutrient Removal in late 1997 and early 1998.
Each upgrade had a tremendous impact on the quality of effluent discharged to the Bay.
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Simplified Process Flow Diagram

Presenter Notes
Presentation Notes
This simplified process diagram highlights the major treatment processes at the RWF. Were going to focus on the area highlighted in yellow.



BNR at the RWF – A Closer Look

 Schematic views of the 
RWF’s parallel BNR 
treatment processes.

 Primary Effluent Flow is 
typically split between the 
two, with BNR-1 @ ~60% 
and BNR-2 @ ~40%.

BNR-1 BNR-2

Presenter Notes
Presentation Notes
In 1997, the RWF converted from an in-series BOD removal to Nitrification treatment process into two parallel BNR treatment processes using less energy and less footprint to accomplish the same objective.  This project nearly doubled the RWF biological treatment capacity. What is not appreciated by these schematics is that in BNR-1, there are 4 passes in each tank to make one treatment train.  In BNR-2, there are two passes in one tank connected to a second tank to make a 4-pass treatment process.
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Aeration Tank Systems for both BNR-1 and BNR-2

BNR-1

BNR-2
BNR-1 BNR-2

Presenter Notes
Presentation Notes
Another look at our Step Feed BNR aeration system. Each treatment train in both systems uses 4 aeration tanks. The difference between BNR-1 and BNR-2 is highlighted on the right of the slide.  BNR1 has a large U flow path, and BNR-2 has a switchback/serpentine flow path. Placement of your control points (DO Meter in this case) is super critical for efficient operation and process stability.
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BNR Effluent Quality vs kg/day TIN

 Ammonia NH3-N = <0.2 – typically <0.1
 Complete nitrification 
 Nitrite, NO2 = <0.2 – typically <0.1
 Nitrate, NO3 <14.0 – typically <12.0
 [Q (110) X conc (12.0) X 8.34]/2.2=5004kg/day
 Current interim limit = 6400, ok for now
 The RWF adds a few parts of ammonia for 

Chloramination during disinfection
 Final limit* is 5000 kg/day, and the RWF will not 

be able to meet the final limit under the current 
configuration. 

Presenter Notes
Presentation Notes
We are doing great at removing ammonia; however, the effluent nitrate will be a challenge given our final permit level and the start-up of a large biosolids dewatering center that has centrate return concentrations that will challenge our ability to meet our 5000 kg/day limit.
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What the RWF has done in recent memory

 Take a look at the process air supply to all 4 
quads.  The RWF uses air to mix instead of 
mechanical mixers…

 Energy is at a premium, and in the late 
2000s, the DOE was offering grants to come 
up with ways to save energy… So…

 Pulse air was applied in the anoxic and 
anaerobic zones where only enough air at 
specific intervals (on-3mins/off-5) was/is 
added to keep flocs in suspension. 

 Settling rates were analyzed to ensure 
sludge did not accumulate in these zones.

 What could go wrong?
 Is it worth it? We do not have a permit 

limit for phosphorus

Presenter Notes
Presentation Notes
The Oxic zones have been converted to fine bubble diffusers.  The Anaerobic and anoxic zones have coarse bubble diffusers that do a great job of mixing, but can add DO where we don’t want it, and may be less efficient than mechanical mixing, but more expensive to install/run, so the ROI may not be there. 
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What the RWF has done in recent memory

 The RWF has very long mixed liquor channels that 
convey process to the clarifiers in each BNR system.  

 These channels are also mixed using course bubble 
diffusers.

 Air has been decreased to reduce some nitrate with 
modest success.

 Unintended consequences for energy/nutrient 
optimization…

 Phosphate, PO4, has been a challenge due to the 
size of the anoxic/anerobic zones.

 These zones are 50% of the overall treatment train 
capacity…

 Struvite has been a challenge since the conversion 
to BNR and even more so when efforts to remove 
more nitrogen have been implemented… 

Presenter Notes
Presentation Notes
The mixed liquor channels that move BNR process from the aerators to the clarifiers are very long and initially air rates were lowered to minimize the chance of Floc shear.  These ML air flows were then further lowered to see if a change in effluent NOx levels could be observed.  
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Only so much we can do…for now

 The RWF has adjusted DO targets, both 
lowering setpoints and changes to the levels 
in specific oxic zones.

 The RWF has adjusted mixed liquor channel 
air flows

 The most significant impacts have been the 
move from static air mixing (air supplied all 
the time to anoxic and anaerobic zones) to 
pulse air mixing.

 The unintended consequences have hit the 
RWF hard. Struvite is now a greater 
challenge due to the maximum phosphorus 
uptake resulting from these changes and the 
size of the anoxic and anaerobic zones.

 More tests to come, AND ABMP

Presenter Notes
Presentation Notes
The RWF has continued to optimize treatment processes; however, our main lesson is going “all-in” on changes without understanding that ALL the impacts from those changes can cause some issues.



Existing and Future Secondary Treatment Process Schematic
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Existing

Future

Process modifications in red 
are required to meet the new 
nutrient watershed permit. 
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Presenter Notes
Presentation Notes
Process modifications are required to meet the newly adopted total inorganic nitrogen limits that were established by the Nutrient Watershed Permit in 2024.
This Phase 1 of the Project will retrofit the nitrification battery B aeration basins to meet the new limits.
Subsequent phases of the Project will similarly retrofit the other three batteries.
Construction of a new carbon storage and feed facility can assist with meeting interim and final total inorganic nitrogen limits.
The red lines in the lower figure show how the process will be modified through the addition of carbon, new mixers, fine bubble diffusers, and the inDENSE hydrocylone system. You must check whether effluent NTU/TSS affects downstream treatment processes.






Use the resources – Thanks BACWA 
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Presenter Notes
Presentation Notes
I was lucky enough to work with Dr. Jenkins at San Jose and Sunnyvale
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OR…

Presenter Notes
Presentation Notes
We will be looking at many other options to meet our nutrient permit requirements during the summer months. A big decision concerns carbon vs. recirculation and understanding the pros and cons.  
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