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APPENDIX R: 
Tulare County Wastewater Treatment 
Facilities   

The following descriptions of Tulare County’s three largest municipal wastewater treatment 

facilities were developed through interviews with wastewater treatment operations staff during 

field visits. Except where otherwise noted, interviews during field visits were supplemented 

with publicly available information on the cities’ respective websites. 

The three largest wastewater treatment facilities that are described herein are: 

 City of Visalia Water Conservation Plant (WCP) 

 City of Tulare Wastewater Pollution Control Facility (WPCF) 

 City of Porterville Wastewater Treatment Facility (WWTF) 

City of Visalia Water Conservation Plant (WCP) 

Visalia is both the largest wastewater treatment facility in Tulare County and has the highest 

quality treatment. The WCP serves the City of Visalia and the nearby community of Goshen. The 

WCP’s treatment process uses aeration basins, membrane bioreactors (MBR), and ultraviolet 

(UV) disinfection to treat water to tertiary quality, resulting in high quality effluent that can be 

used for the highest recycled water purposes approved by Title 22. The WCP has a total 

capacity of 22 million gallons per day (MGD); the current treatment volume is about 12 MGD.  

At the time of the project team’s tour of this facility (Spring 2018), the WCP was nearing 

completion of a multi-year expansion project that included installing a Membrane Bioreactor 

(MBR) system290 (the largest in California and the 12th largest in the world), ultraviolet (UV) 

disinfection, a biogas engine, and a unique “disintegrative” biosolids digester (the first of its 

kind in the United States). 

Carollo Engineers developed a Wastewater Treatment Master Plan Update in 1993 that projected 

an average flow of 18.3 MGD in 2015 and 21 mgd in 2020291. These growth projections have not 

come to pass and the plant is operating at 55 percent capacity. The influent comes from about 

85 percent residential and 15 percent industrial sources.  

Visalia has established a water exchange agreement with the Tulare Irrigation District (TID) to 

deliver 11-13 thousand acre-feet (TAF) for irrigation in exchange for 5.5-6.5 TAF of surface 

water for groundwater recharge. This agreement represents up to 97 percent of the City’s 

current effluent. There are a few local recycling projects, including watering Plaza Park and the 

                                                 
290 MBR is an advanced wastewater treatment technology that uses a combination of biological treatment and 
microfiltration. 

291 “City of Visalia Municipal Service Review.” Tulare County Local Agency Formation Commission. February 2013. 
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new Valley Oaks Golf Course. The water rights to the effluent is owned by California Water 

Service (CalWater), the water utility that serves the City. 

Visalia contracted with Parsons Corporation to engineer the City of Visalia Water Conservation 

Plant Upgrades Project, which is nearing its completion after four years of construction. The 

upgrade includes the largest MBR system in California, the first disintegrative digester in the 

United States, and a canvas methane storage bubble that drastically increases the plant’s 

capacity for energy generation from biogas. They also built a new generator facility, though it’s 

not currently considered constructed until it is hooked up, which won’t occur until the Air 

Resources Board issues them an Authority to Construct (ATC). The generator will help power 

the blowers and waste heat will be used to manage optimal temperature in the facility’s 

digesters. 

The upgrades project recently received an award from Southern California Edison (SCE) for 

utilizing technologies that would save 7,050,854 kWh each year. While the facility took 

advantage of energy-efficient technologies that reduce its emissions by 29 percent compared 

with the “business as usual” scenario, the update still increased the plant’s overall CO2e 

emissions by 7,980 tons per year compared with the previous condition of the plant. This was 

considered a significant and unavoidable impact of updating the city’s water treatment.  

The following technology opportunities were identified by operations staff of the City’s Water 

Conservation Plant. 

Technology Opportunities 

Filter screen influent design 

The filter screen influent pumps were designed to be gravity-fed up to 13 MGD. However, 

they’re being required to pump for flows as low as 5.5 MGD.  

Sludge concentration influent design 

The facility’s gravity belt thickener is located in the back of the Plant. Moving sludge this 

distance from the primary settling tanks requires more energy, as sludge experiences friction 

loss in pipes over long distances. Moving the gravity belt thickeners closer to both primary 

sedimentation and the mesophilic digesters would save energy. Alternatively, finding ways to 

reduce friction loss in the pipes through larger pipes, fewer curves, or hydrophilic pipe coatings 

would also reduce energy. 

Pump galley design 

If the pump galley had been designed 5 feet deeper, it would have created a natural gravity-fed 

siphon and reduced its energy use by half. If it had been built at the surface, it would still have 

to pump water to the MBR station, but wouldn’t have to then pump it straight up to the filter 

trains. Either solution would save energy, but would require a large retrofit of the pump galley. 
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Renewable energy 

One of the City’s future priorities is to discover new ways to increase biogas production in the 

plant to generate more renewable energy. 

Knowledge sharing 

The City of Visalia’s wastewater treatment management and operations teams have been 

engaged in this major update for the last four years. The team stated that they had learned 

through trial and error, and by working with different contractors and technology providers. 

More knowledge sharing is needed among industry professionals. The City is willing to share 

their lessons learned with other wastewater treatment utilities. 

Recycled Water 

CalWater owns the rights to the City’s effluent; consequently, future reuse projects will require 

coordination with CalWater. 

Visalia Water Conservation Plant Design and Operations 

Influent 

The City of Visalia’s Water Conservation Plant is the largest wastewater treatment facility in 

Tulare County. Flows average 11.5-12 MGD. The plant has capacity for 22 MGD. Influent comes 

primarily from domestic users in the City of Visalia and the nearby community of Goshen. 

Influent is rich in Hydrogen Sulfide, a result of anaerobic processes in the sewer system leading 

to the plant. 

Headworks 

Headworks consist of a bar screen, followed by a muffin monster grinder. Solids are dewatered 

by a variable flow screw. Six influent pumps are used to transport this flow. 

Grit facility 

Grit from the headworks flows through four channels, where the water is divided up equally. A 

paddle creates a vortex and inorganics fall to the bottom. Pumps send the grit to a clarifier, and 

the grit is sent to landfill. Channel three is non-operational due to the need for replacement on 

the motor.  

Biofilter 

Influent is sprayed over an iron-impregnated wood chip media to remove Hydrogen Sulfide 

(H2S). H2S would destroy most metal components in the downstream processes if not removed. 

After 2-3 years, the wood chips will need to be replaced. 
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Primary settling tanks 

There are five primary sedimentation tanks. Solids settle to the bottom and are skimmed from 

the bottom using a plastic chain that runs along the length of the tanks. Surfactants and soaps 

rise to the surface where they are skimmed off. Both are sent to the digesters. The skimmers 

are manually adjusted daily to account for changes in influent volume and quality. Water goes 

over a weir to the next stage. 

Screen filter 

Prior to the recent update, Visalia used a trickling filter to treat primary effluent. This bred an 

enormous number of snails. The new membrane reactors are sensitive to abrasives so to 

remove the snails, the facility introduced a screen filter. There are three drums that use an 

augur to force water through a screen, where solids are collected and dropped into dumpsters. 

After many months of operation, the snails have mostly been removed, and the rate of solid 

collection by these filters has dropped dramatically. 

The pumps into the screen filters were designed to utilize gravity up to 13 MGD and begin 

pumping after that limit. However, there is an undiagnosed design flaw in which the pumps 

need to be run with flows as low as 5.5 MGD, essentially adding an unintended pump station to 

the treatment process. 

Aeration basins 

The aeration basins were redesigned during the update to include anoxic zones for removal of 

nitrogen. The facility was not required by their waste discharge requirements to add a Nitrogen 

removal stage but recognized the local problem of nitrate filtration into groundwater so 

implemented it anyway.  

Three tanks are anoxic, the rest are aerated. In the aerated basins, primary effluent is mixed 

with sludge from the MBR system. After nitrification, water is pumped to the anoxic basins for 

denitrification, converting the nitrogen to nitrogen gas (N2) which is released to the 

atmosphere. 

A blower facility runs 1-3 blowers at a time.  

Membrane Bioreactor (MBR) 

Visalia’s membrane bioreactor is the largest in California, and the 12th largest in the world. It is 

made up of ten trains, each with eight cassettes of membranes that treat 3,500 gpm. The 

membranes are small, flexible pipes with billions of pores that use a vacuum to pull water 

through the pores and removing contaminants. 

A different brand (Neuros) of blowers is used to bubble air through the membranes, preventing 

scum from clogging the pores. A third set of Kaiser blowers are used for agitation of the 

influent and effluent channels to prevent settling in the channels. 
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A pump galley was built below the MBR system. The MBR requires very little energy to move 

water through the membranes, so most of the energy is used to bring water to the pump galley, 

and then pumping the water up to the trains. 

Sludge concentration 

Sludge from the primary settlers is pumped to a gravity belt thickener facility at the back of the 

plant. 

Anaerobic digestion 

The facility runs two types of digester. The original mesophilic digesters run 24 hours a day. 

The new disintegrative digester, the first of its kind in the United States, uses extreme pressure 

to force thickened sludge through a tiny nozzle, giving it a thinner consistency before heating it 

in a boiler and producing methane.  

Digesters have fixed domes to collect gas, which is transported to a new storage bubble. The 

storage bubble fills up an internal bladder as methane is produced, controlling pressure and 

the amount of gas moving to their digesters. Additionally, one of the digesters is solely used as 

a storage tank for methane. 

Disinfection 

A UV system disinfects MBR effluent. It runs four banks on high flows. The UV lights in the 

bank closest to the influent stream run at full power, and subsequent banks run between 40 

percent-100 percent depending on need. 

Energy generation 

The facility has a 1 MW solar field where they are producing energy, but they are not yet 

producing energy from biogas. A cogeneration facility has been built but at the time of the 

project team’s field visit, had not yet been connected to the generator. When complete, the 

biogas cogeneration facility will produce 1 MW of renewable energy.  

Effluent 

The facility produces high quality tertiary treated effluent that is used on a nearby golf course 

and Plaza Park. The facility also provides tertiary treated effluent to Tulare Irrigation District 

under an exchange agreement. 

Biosolids 

A dewatering facility takes decanted sludge from the digesters and uses an augur to pass it 

through a series of screens for water removal. Sludge increases from 1 percent solids to 23 

percent solids. Five acres of concrete-lined sludge drying beds solar dry the sludge, after which 

the sludge is moved to a paved hauling dock. A contractor hauls away the solids and applies it 

to soil. Some of it is removed for landfill cover, but the landfill is limited with respect to much 

it can take. 
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City of Tulare Water Pollution Control Facility (WPCF) 

The City of Tulare operates two conjoined facilities: one treats primarily domestic effluent and 

the other treats industrial effluent from the City of Tulare and the surrounding area. The two 

plants operate separate treatment processes, but both plants combine effluent after completing 

treatment for a total average of 11.36 million gallons per day (MGD). Sludge from both facilities 

are managed by the industrial plant. 

Sludge from a Sequencing Batch Reactor (SBR) system292 goes to a storage tank, where it mixes 

with domestic sludge and goes through two sludge Dissolved Air Flotation systems (DAFs).293 It 

then enters anaerobic digesters to produce methane before going to the sludge drying beds. 

The sludge beds are currently one of the City’s greatest challenges. During winter rains, the 

sludge beds fill up, exceeding storage capacity and forcing the plant to send sludge back to the 

Bulk Volume Fermenter (BVF)294 for storage. The City received a permit in 2017 to send the 

sludge to landfill but the City is still producing more sludge than it has disposal capacity. 

The WPCF has fuel cells capable of generating 1.2 MW of energy from methane. However, the 

digesters are not producing enough methane to operate the fuel cells economically. 

Consequently, biogas is currently being flared.  

Tulare’s effluent is qualified as secondary undisinfected effluent. Adding a disinfection stage 

would qualify it as tertiary effluent, meeting Title 22 standards and substantially expanding 

eligible reuses. After domestic and industrial discharges mix, the combined effluent is 

discharged across the street to 320 acres of storage/percolation ponds. Effluent is recycled on 

2,200 acres of farmland. Eight hundred acres are owned by the City; the rest is owned by 

private farmers. (Since the effluent is secondary undisinfected, it can only be used on non-

consumption crops.) The rest of the effluent remains in the percolation ponds. 

The most recent facility update occurred in 2009, which expanded capacity of the industrial 

WPCF from 8 MGD to 12 MGD. 

Technology Opportunities 

The City of Tulare’s General Plan anticipates continued use of reclaimed water for agricultural 

use; however, the Plan also includes other initiatives such as dual water systems for potable 

and non-potable water, reuse of gray water in homes or businesses for irrigation, and reuse of 

sewage effluent for irrigation on crops, golf courses, or City irrigation. The City plans to require 

use of recycled or non-potable water for landscape irrigation for new developments.  

Achieving the Plan goals will require implementing tertiary treatment, since Title 22 prohibits 

use of secondary undisinfected effluent for urban uses in which the effluent could come in 

contact with humans.  

                                                 
292 A Sequencing Batch Reactor (SBR) is a fill-and-draw activated sludge system for wastewater treatment.  

293 Dissolved Air Flotation (DAF) clarifies wastewater by removing suspended solids. 

294 “Industrial Wastewater Treatment Expansion Project.” Parsons for City of Tulare. Retrieved from 
http://www.tulare.ca.gov/home/showdocument?id=488.    

http://www.tulare.ca.gov/home/showdocument?id=488
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Upcoming expansions 

The City plans to add 6 primary clarifiers and 6-8 secondary clarifiers to its domestic 

wastewater treatment facility when wastewater treatment volumes approach 80 percent of the 

combined facilities’ capacity.  

Table R-1:  Incremental Beneficial Uses that Can be Met with Disinfected Tertiary Treated 

Wastewater (Partial List)295 

 

Disinfection 

Unlike other plants that would need to implement advanced treatment systems to achieve 

tertiary quality effluent, Tulare only needs to add a disinfection stage. Disinfecting the City’s 

effluent would significantly expand the types of beneficial uses for which the effluent could be 

used. The current plan anticipates adding two denitrification filters and sending both domestic 

and industrial flows through ultraviolet (UV) treatment before combining the effluent for 

delivery to holding ponds. 

Land availability 

The City of Tulare’s WPCF has substantial land. After the 2009 update, the City discontinued 

use of many of its aeration lagoons, leaving over 25 percent of land unused. This presents 

opportunities for expansion and integrating new technologies and processes that may require a 

larger footprint than the City’s existing facility. The Tulare General Plan allows purchasing 

additional land to create a buffer around the WPCF. 

Sludge Drying 

The City of Tulare’s sludge drying beds risk overflowing during winter, leading to the need to 

manually remove sludge from the sludge drying beds and transport wet sludge to the Bulk 

                                                 
295 Title 22 Chapter 3. Water Recycling Criteria, Article 3. Uses of Recycled Water (Sections 60304-60307). 
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Volume Fermenter for extra storage. The WPCF could benefit from energy efficient drying 

technologies that accelerate the drying process and reduce the volume of biosolids. 

Motors and Blowers 

Many of the motors and blowers used at the City of Tulare’s WPCF are 5-10 years old. These are 

frequently repaired, rather than replaced; and when they are replaced, they are often replaced 

with the same make and model rather than with more efficient equipment. The City plans to 

eventually replace its 100 hp motors with more efficient 75 hp motors that can produce similar 

flow and pressure, but these types of equipment updates are generally tied to larger retrofits 

rather than routine repairs and maintenance. 

Test Bed 

City operations staff have expressed interest in serving as a pilot host for testing and 

demonstrating new technologies.  

Tulare WPCF Design and Operations 

Domestic Facility Process 

Influent 

The domestic plant receives residential and commercial effluent from the City of Tulare and 

four industrial dischargers. The facility is designed for 6 MGD. The influent is high in nitrogen, 

which caused excessive nitrogen in the discharge until the anoxic basins were introduced. 

Headworks 

A four-motor lift station pumps influent from 40 ft. below ground to the headworks which 

separates solids with a mechanical bar screen, then puts the solids through a screw compactor 

for concentration. Grit is sent to a separate grit classifier for settling where it is removed from 

the bottom into a hopper and sent to landfill. 

Primary Sedimentation Basin 

Wastewater influent is sent to the primary sedimentation basin. Although the Plant treats about 

4 MGD, the capacity of the primary basin is 13 million gallons. This enables secondary effluent 

to be recycled back through the primary basin for additional settling and retreatment. 

Settleable solids fall to the bottom, and scum floats to the top, where they are each skimmed 

off and pumped to the industrial plant’s digesters. 
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Biotowers  

Primary effluent is sprayed over redwood chips, which 

aerates the water and provides a surface for microbes to 

remove some of the BOD. 

 
 
 

 

Anoxic basins 

The facility uses anoxic basins for Nitrogen removal. 

 

 

 

 

Aeration basins 

Four 125 hp motors run multistage centrifugal blowers 

to keep dissolved Oxygen at appropriate concentrations. 

Oxygen is introduced by fine bubble diffusers, which 

cause the facultative microbes to grow rapidly, 

absorbing biochemical oxygen demand. 

 

Secondary sedimentation basins 

From the aeration basins, water flows into secondary sedimentation basins where mixed liquor 

settles to the bottom and scum floats to the top. Sludge from the secondary clarifiers is scraped 

off and is recycled back into the anoxic basins as Return Activated Sludge (RAS), providing a 

base population for facultative microbes. 
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Anaerobic digesters 

The domestic plant has two digesters that are currently 

being used as storage tanks. They are filled daily with 

sludge from the primary clarifiers, and are pumped to the 

industrial digesters to produce biogas. 

 

 

Effluent 

Effluent is sent to a mixing box where it combines with industrial effluent. An effluent pump 

station moves the treated effluent across the street to storage ponds where it is held for 

irrigation. Since the City’s effluent is not disinfected, it can only be used to irrigate non-

consumption crops and for groundwater recharge. However, the effluent is of sufficient quality 

that adding a disinfection stage would qualify the effluent as tertiary recycled water. 

A portion of the effluent is recycled on 2,200 acres of farmland, 800 of which is owned by the 

City of Tulare. The rest is owned by a set of nine ranchers and property owners in the nearby 

area. The remaining effluent is discharged to 320 acres of storage ponds across the street from 

the WPCF for percolation and groundwater recharge. 

 

Biosolids 

Sludge from the primary clarifiers are sent to the industrial plant and activated sludge from the 

secondary clarifiers are returned to the anoxic basins. Neither the domestic digesters nor a 

gravity belt thickener are currently being used to produce methane or biosolids. 

 

Industrial Facility Process 

Influent 

The industrial wastewater that enters the WPCF is mostly from local dairies but includes 

commercial discharge, stormwater, some domestic wastewater, septage, and sludge 

supernatant. The influent has low pH and is very high in BOD and nitrates.  

The City has a pretreatment program for major industrial dischargers (Dreyers, Morningstar 

Foods, Kraft, Saputo Cheese, and others).  
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Headworks 

 

Four 100 hp motors pump water up to a bar screen, which removes large solids. 

  

Bulk volume fermenter (BVF) 

 

The influent from headworks is split between a bulk volume fermenter (BVF) and a FOG (Fats, 

Oils, and Grease) dissolved air flotation (DAF) tank. Up to 4 MGD is sent to the BVF, an 

anaerobic system that uses covered lagoons to facilitate the growth of anaerobic microbes that 

break down organic material. This system produces relatively little biomass relative to aerobic 

systems.  

The BVF also provides storage for sludge when the sludge drying beds fill up during winter. 

This typically only occurs during winter when seasonal rains turn the sludge drying beds into 

ponds, and it is only done when needed.  
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FOG (Fats, Oils, and Grease) Dissolved Air Flotation (DAF) 

The remaining influent from headworks goes through a FOG DAF system. It is currently only 

being used to pass flow through and has a capacity of 8 MGD. It is not yet being used to treat 

FOG.  

 

Modified aerated equalization basins 

 

The plant previously used aeration basins for treatment. After the Sequencing Batch Reactors 

(SBR) were implemented, these five basins were converted into aerated equalization basins with 

50 hp floating aerators that remove some COD and condition the pH of the water before going 

through SBR. 
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Sequencing batch reactors (SBR) 

A lift station moves 6,300-6,500 gpm of water from the equalization basins to the SBR. The SBR 

has six reactors, each one completing a 4-stage timed treatment process: fill stage, react stage, 

settle stage, and decant stage. Each reactor is filled up, then churned and aerated to allow 

facultative microbes to take up biochemical oxygen demand (BOD). The mixed liquor is allowed 

to settle, and a decanter pumps water from a foot below the surface over a weir as secondary 

effluent. The sludge at the bottom is carefully managed for volume so it can facilitate microbial 

growth in the next batch. Excess sludge is pumped on. Grease curdles at the surface, creating 

grease balls and is eventually removed. Four centrifugal blowers provide the air for the SBR 

system. 

 

Sludge concentration 

Excess sludge from the SBR system is 

sent to a 55,000-gallon sludge storage 

tank, before mixing with primary 

sludge from the domestic plant in two 

sludge DAF units that separate the 

solid and liquid phases of the sludge. 

 

 

Anaerobic digestion 

Three anaerobic digesters take in concentrated 

sludge and heat it in a boiler to a constant 

temperature. This produces biogas which is 

captured. Currently all biogas is being flared. 
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The digesters have iron sponge scrubbers that are not currently operating at 100 percent. When 

they are replaced, they will be able to capture more biogas from the digesters for energy 

generation, making it feasible to run the FOG DAF once again. 

 

Energy generation 

The facility is not currently generating their own energy. There is a 1 MW solar field, and 

1.2 MW of fuel cells. However, the fuel cells were discontinued because the digesters weren’t 

producing enough methane to recover the cost, and the solar panels are on hold until more fuel 

cells can be added. 

The City is working on doubling the number of fuel cells on-site. Once these fuel cells are ready, 

the solar panels will be brought back on potentially increased. 

 

Effluent 

Water from the SBRs passes through a methanol-fed denitrification filter which removes most 

of the remaining ammonia and nitrates before entering the mixing box. There, it is combined 

with domestic effluent and goes to the holding tanks to be used for irrigating non-consumption 

crops. 

 

Biosolids 

Sludge from the digesters is placed in soil 

concrete-lined sludge drying beds. There 

are 42 beds. WPCF operators try to keep 

each of them at 6 in. depth to facilitate 

faster drying. Dried sludge is mixed, and 

then decanted to remove as much water as 

possible. The sludge is then sent to 

landfill. 

During the winter, rains tend to prevent 

the sludge from drying so it remains in 

the sludge bed, increasing the depth of 

sludge to 12 in. or higher. If needed, excess sludge can be moved to the Bulk Volume Fermenter 

for storage.  
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City of Porterville Wastewater Treatment Facility (WWTF)296  

The City of Porterville operates an activated sludge treatment plant that serves the City of 

Porterville and the Porter Vista Public Utility District (PUD) serving the unincorporated 

community of East Porterville. The City’s current wastewater treatment facility (WWTF) has a 

design capacity of 8 MGD. It is operated at about 56 percent of design capacity, treating an 

average 4.5 MGD of primarily domestic effluent.  

Foster Farms is the only major industrial customer in Porterville. It has a flow rate of 250,000 

gallons per day (gpd) [0.25 MGD]. Porterville established a pretreatment program with Foster 

Farms to limit issues with influent quality. 

The City’s WWTF uses physical, chemical, and biological processes to remove solids from 

wastewater and treat the effluent to levels needed for safe discharge or reuse. The WWTF has a 

conventional treatment train of headworks, primary clarifiers, aeration basins, and secondary 

clarifiers. Effluent quality is considered undisinfected secondary, the majority of which is used 

to irrigate 630 acres of non-consumption crops. The remainder is sent to percolation ponds. 

On May 5, 2015, the City awarded a contract for installation of a sludge de-watering system and 

electric air blower engines to replace old and inefficient dual fuel (biogas and natural gas) air 

blower engines.297 The old engines were still operational despite very low efficiencies solely 

because their air quality permits had been grandfathered by the San Joaquin Valley Unified Air 

Pollution Control District. When the new electric air blower engines were placed in-service, the 

old biogas and natural-gas fired engines were retired. Biogas produced in the digesters is 

therefore currently being flared. 

The City is considering a Biogas-based Compressed Natural Gas (BioCNG) facility as part of a 

master wastewater facilities planning process that commenced in 2017. To reduce its costs for 

the additional electricity that will be needed for its expanded and upgraded facilities, the City 

entered into a lease agreement with a solar developer and agreed to purchase output from the 

solar project on a long-term basis at prices less than the retail price of electricity. 

On April 4, 2017, the City authorized engaging a professional engineering firm to commence 

master planning for the following facilities: Sanitary Sewer, Water System and Storm Drain 

Master Plan Updates, Recycled Water Feasibility Study, and Storm Water Resource  

Plan. The scope of work298 includes: 

 Planning Documents and Design Standards: Inventory and review. 

 Land Use Inventory: Update for current and anticipated projects. 

                                                 
296 Information about the Porterville Wastewater Treatment Facility was obtained by touring the facility and 
interviewing management and staff in November 2017. Information gathered during the tour and interviews were 
supplemented by the City’s brochure describing its wastewater treatment facility design and operations (available 
online at: http://www.ci.porterville.ca.us/depts/PublicWorks/documents/WWTFBooklet.pdf. The photos used in this 
appendix are from the City’s WWTF Booklet. 

297 City of Porterville Council Minutes, May 5, 2015. 

298 DRAFT Scope of Services for Carollo Engineers Inc. dated March 24, 2017. 

http://www.ci.porterville.ca.us/depts/PublicWorks/documents/WWTFBooklet.pdf
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 Design Standards for Water, Sewer, and Storm Drain Master Planning (including the City’s 

Stormwater NPDES Permit and Annual Work Plan): Review. 

 Existing and Projected System Capacities and Demands: Determine for wastewater 

collection, stormwater collection, and water distribution. 

 Hydraulic and Hydrologic Models: Develop/Update and calibrate for water, sewer, and storm 

facilities; and evaluate the current and future operation of these utility systems through 

simulations. 

 Wastewater Treatment Plant: Evaluate: 

o Needed Repairs and Replacements (R&Rs). 

o Hydraulic capacity. 

o Process Performance and Capacity. 

o Identify and rank solids treatment/reuse/disposal alternatives (includes candidate 

solids treatment (thickening, stabilization, dewatering); reuse/disposal alternatives; 

energy options. 

 Stormwater Resources Plan: Conduct a Gap Analysis of existing Stormwater Management 

Plans; identify water quality issues; develop evaluation criteria, metrics, and a process for 

prioritizing storm water projects; assist in identifying stormwater projects. 

 Recycled Water Feasibility Study: Planned to be funded via a SWRCB Recycled Water 

Planning Study Grant (scope will need to comply with terms of the grant agreement). 

 Capital Improvement Plan: Develop prioritized portfolio of projects with key milestones and 

estimated costs of needed improvements “to enhance redundancy/reliability, eliminate 

hydraulic deficiencies, provide the capacity necessary to accommodate development 

through general plan buildout (coordinated with the 2030 General Plan Update), and allow 

for long-term replacement needs …”. 

 OPTIONAL: Blue Plan-It® (Carollo Engineers’ proprietary decision support system) is a 

detailed water system model. (Note: This system does not replace hydraulic models—it 

models individual pressure zones and other key parts of the water and wastewater systems 

to run scenarios that are evaluated using hydraulic models.)  

Technology Opportunities 

Tertiary treatment 

The City’s master planning process includes consideration of tertiary treatment. Tertiary 

treated recycled water would increase the types of non-potable beneficial uses that could be 

met with the City’s effluent. 

Advanced Disinfection, Filtration and Purification 

Many urban wastewater agencies are preparing for the potential approval of Direct Potable 

Reuse (DPR) by the State Water Resources Control Board (SWRCB). DPR would allow advanced 
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treated water (that is, beyond tertiary) to be introduced directly into a potable water supply 

distribution system or into the raw water supply immediately upstream of a water treatment 

plant. Given that the City of Porterville is in the early stages of master planning for its water, 

wastewater, stormwater and recycled water systems, this is the opportune time to consider 

these types of advanced technologies. 

BioCNG 

The City is interested in developed a Bio Compressed Natural Gas (BioCNG) system from 

digester gas. This would create bio-methane from wastewater biosolids, which can be used on-

site or transported for use by the city for other applications. Consideration of BioCNG is 

included within the scope of the City’s master facilities planning effort. 

Pilot Demonstrations of New Technologies 

A technology pilot could utilize a portion of the plant’s effluent stream from various stages of 

treatment to test the efficacy of their technology without impacting the facility’s core 

operations. City WWTF staff have expressed interest in serving as a site for testing and 

demonstrating new technologies. 

Porterville WWTF Design and Operations 

Influent 

Porterville relies solely on groundwater to serve their customers. The collection system consists 

of 150 miles of 6”-36” diameter pipes, and 21 sewage lift stations and associated mains. The 

Wastewater Treatment Facility (WWTF) receives primarily residential sewage (of 14,000 metered 

connections, 13,000 (93 percent) are residential). During the drought, the residential growth 

rate of the City stagnated or declined. Water-saving measures reduced the amount of flow from 

4.7 MGD before the drought, to 4.4-4.5 MGD during the drought. The City remains today under 

a Phase IV Drought Response Order.299 

Foster Farms is the only major industrial customer, contributing 250,000 gpd (0.25 mgd) to the 

influent flow. The Foster Farms chicken farm discharges high Biochemical Oxygen Demand 

(BOD), Total Suspended Solids (TSS), and Electrical Conductivity (EC)300 wastewater. Foster 

Farms pretreats their effluent with a Dissolved Air Flotation (DAF) unit,301 and has open lines of 

communication with the City of Porterville’s WWTF in case a high-contaminant discharge 

occurs. 

                                                 
299 Phase IV prohibits water waste (for example, “excessive water runoff” and washing of sidewalks and driveways) and 
restricts days and times for vehicle washing (only allowed on designated watering days and with hoses equipped with a 
shut-off nozzle); outdoor watering (prohibited Monday through Friday, and only allowed during certain hours on 
weekends); and ornamental water features are prohibited unless the fountain uses a recycling system. 

300 BOD, TSS and EC are metrics used to characterize wastewater quality and to determine wastewater treatment 
strategies. 

301 A water treatment process that clarifies wastewater or other types of liquids by removing suspended matter such 
as oil or solids. 
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Headworks 

Two mechanical bar screens remove large objects from the 

raw wastewater. Waste from the bar screens is passed 

through a grinder, washer, and compactor. Water passes 

through a chlorine contact tank for odor removal. 

 
 

 
 

 

Wastewater then flows through an aerated grit channel. 

The grit is pumped to the grit classifier where the 

solids are removed from the water. Grinded solids are 

compacted and deposited in a container for removal to 

landfill. 

 

 

 

Primary clarifiers 

Four parallel primary clarifiers are used to 

accommodate flow rates. The clarifiers allow dense 

solids to fall to the bottom, and scum to rise to the 

surface. Both are scraped off and sent to the digesters. 

 
 
 

 

Aeration basins 

Compressed air is diffused in the basin with fine bubbles, 

leading to the growth of aerobic microbes that take up organic 

pollutants.  
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Secondary Clarifiers 

A second set of clarifiers allows solids from the aeration 

basins to settle to the bottom in the form of activated 

sludge. Some of these solids become the mixed liquor that 

feeds the aeration basins, keeping a high population of 

aerobic microbes. This mixed liquor is called return 

activated sludge (RAS). The remaining mixed liquor is 

concentrated and sent to the digesters as waste activated 

sludge (WAS). 

 

Sludge Concentration 

The WAS goes through a dissolved air flotation (DAF) tank for concentration of solids. Air 

bubbles are dissolved into the DAF tank along with flocculants. The positively-charged 

flocculants attach to the negative surface of the microbes, concentrating them, and the bubbles 

attach to the surface of the microbes to carry them to the surface where they are skimmed off 

and sent to the digesters. 

 

Anaerobic Digestion 

Both primary solids and concentrated WAS are sent to the plant’s four digesters. The organic 

matter degrades inside the chambers, releasing primarily biogas. As noted previously, biogas is 

currently being flared but the City plans to eventually implement a BioCNG system. 

Disinfected Effluent 

Porterville’s treated water is approved for groundwater 

recharge and non-consumption agricultural irrigation. 

Porterville’s water is pumped 4.5 miles to the City’s 

reclamation area, which encompasses 946 acres—630 of 

which are available for effluent irrigation. 
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The City of Porterville contracts with one farmer who operates the reclamation area and takes 

both their water and sludge. The farmer flood-irrigates alfalfa, corn grown for animal 

consumption, and a few other crops.302 Monitoring wells test groundwater quarterly under the 

reclamation area for nitrates. (These tests show that there are high nitrates but are inconclusive 

as to whether the wastewater effluent is the primary or 

sole source of the nitrates.)  

About 43 percent of the City’s annual effluent goes to 

percolation ponds to recharge groundwater. 

 

Biosolids 

After digestion, biosolids are moved to concrete-lined 

sludge drying beds. They then go through a final screw 

press for dewatering before being used for land 

application. The same contract for effluent covers 

biosolids; 833 acres of the reclamation area is fertilized 

with biosolids. 

 

Energy generation 

The City retired its dual fuel (biogas and natural gas) engine blowers in favor of new, efficient 

electric blowers. Digester gas is currently being flared until the City can implement its planned 

new BioCNG facility. The City entered into a long-term Power Purchase Agreement (PPA) for 

solar PV to help offset its increased electric requirements and costs attributable to the new 

electric blowers. 

                                                 
302 Treating the City’s effluent to a higher quality could enable using the effluent via drip tape. Discussions with some 
farmers and irrigation experts indicate a potential increase of 40% in agricultural water use efficiency when converting 
flood irrigation to drop for some crops.  




