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PREFACE 
The analysis and evaluations contained in these Project Memorandum (PM) are based on 
data and information available at the time of the original date of publication, 
December 2015. After development of the December 2015 Final Draft PMs, the City 
continued to move forward on two concurrent aspects: 1) advancing the facilities planning 
for the water, wastewater, recycled water, and stormwater facilities; and 2) developing 
Updated Cost of Service (COS) Studies (Carollo, 2017) for the wastewater/collection 
system and the water/distribution system. The updated 2017 COS studies contain the most 
recent near-term Capital Improvement Projects (CIP). The complete updated CIP based 
on the near-term and long-term projects is contained in the Brief History and 
Overview of the City of Oxnard Public Works Department’s Integrated Planning 
Efforts: May 2014 – August 2017 section. 

At the time of this Revised PWIMP, minor edits were also incorporated into the PMs. Minor 
edits included items such as table title changes and updating reports that were completed 
after the December 2015 original publication date. 
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Project Memorandum 3.1 

BACKGROUND SUMMARY 
1.0 INTRODUCTION 
The City of Oxnard (City) owns and operates the Oxnard Wastewater Treatment Plant 
(OWTP) and the associated wastewater collection system. The City provides wastewater 
treatment to Oxnard and several surrounding communities. The City is permitted to 
discharge treated wastewater to the Pacific Ocean and in addition, a portion of the treated 
wastewater is used as recycled water after further treatment through the City’s Advanced 
Water Purification Facility (AWPF). 

This Project Memorandum (PM) will provide an overview of the existing OWTP and 
collection system, as well as summarize past OWTP planning reports, regulatory 
requirements and climate change issues the system will be facing. 

1.1 PMs Used for Reference 

Other Project Memoranda (PMs) that expand on the wastewater system 
needs/recommended projects include: 

• PM 3.2 - Wastewater System - Flow and Load Projections. 

• PM 3.3 - Wastewater System - Infrastructure Modeling and Alternatives. 

• PM 3.4 - Wastewater System - Treatment Plant Performance and Capacity. 

• PM 3.5 - Wastewater System - Condition Assessment. 

• PM 3.6 - Wastewater System - Seismic Assessment. 

• PM 3.7 - Wastewater System - Treatment Alternatives. 

• PM 3.8 - Wastewater System - Arc Flash Assessment. 

• PM 3.9 - Wastewater System - Cathodic Protection Assessment. 

• PM 3.10 - Wastewater System - SCADA Assessment. 

• PM 3.11 - Wastewater System - Biosolids Management. 

1.2 Other Reports Used for Reference 

In developing the wastewater background summary of this Public Works Integrated Master 
Plan (PWIMP), information from other reports were incorporated to ensure a well-rounded 
and holistic look at the wastewater system. The following reports are used in this PWIMP 
analysis: 

• Oxnard Wastewater Treatment Facilities Plan, November 1985 (John S. Murk 
Engineers, 1985). 
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• Oxnard Wastewater Treatment Plant National Pollutant Discharge Elimination System 
(NPDES) Permit, Order No. R4-2013-0094, NPDES No. CA0054097. (NPDES 
Permit, 2013). 

• Oxnard Wastewater Treatment Plant Operations and Maintenance Manual Volume 1-
6, April 1980 (Brown and Caldwell, 1980). 

• Oxnard Wastewater Treatment Plant Operations and Maintenance Manual Phase 1 
Expansion Volumes 1-4, September 1991 (Camp Dresser McKee Inc., 1991). 

• Oxnard Waste Discharge Requirements, Order No. R4-2008-0083 as amended by 
Order No. R4-2011-0079, File No. 64-104 and File No. 08-070, CI- 9456, (WDR, 
2008). 

• Cayan, D., P. Bromirski, K. Hayhoe, M. Tyree, M. Dettinger, and R. Flick (2006) 
Projecting Future Sea Level. A Report From: California Climate Change Center. CEC-
500-2005-202-SF, (Cayan et al., 2006). 

• Walsh, J.E., et al. (2005) Cryosphere and Hydrology. In Arctic Climate Impact 
Assessment (ACIA): Scientific Report. pp. 184-242. Cambridge University Press, 
(Walsh, 2005). 

• Mike Healey, Projections of Sea Level Rise for the Delta, Memorandum to Blue 
Ribbon Task Force, CALFED Independent Science Board, September 6, 2007. 
http://www.deltavision.ca.gov/BlueRibbonTaskForce/April2008/Item2_Attachment1.pdf, 
(Healy, 2007). 

2.0 EXISTING WASTEWATER SYSTEM 
The wastewater system provides collection, treatment, and disposal of wastewater for most 
of Oxnard and areas with institutional agreements with the City, which include the City of 
Port Hueneme, the Port Hueneme Water Agency, the Naval Base Ventura County facilities 
at Port Hueneme and Point Mugu, Ventura Regional Sanitation District, Crestview Mutual 
Water Company, Santa Clara Wastewater Company, Nyeland Acres, and Las Posas 
Estates. Figure 1 and Figure 2 show an overview of the wastewater collection and 
treatment system. 

2.1 Overview 

In 1955, the City of Oxnard constructed a wastewater treatment facility with an average dry 
weather flow (ADWF) capacity of 5 million gallons per day (mgd) that collected wastewater 
from throughout the City. The facility included raw sewage pumping, influent screening, 
primary sedimentation, an activated sludge secondary treatment process, effluent 
disinfection, and anaerobic digestion. Digested sludge was dewatered using on-site drying 
beds. Final effluent was transported through a 30-inch diameter cast iron outfall and 
discharged approximately 700 feet offshore.  

http://www.deltavision.ca.gov/BlueRibbonTaskForce/April2008/Item2_Attachment1.pdf
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In 1964, the ADWF capacity was increased to 11 mgd by abandoning the existing activated 
sludge system and converting the existing aeration tank to a pre-aeration tank and the 
existing secondary clarifier to a second primary clarifier. This project also included a final 
effluent pumping station and a 48-inch diameter land outfall segment that tied into the 
existing 30-inch diameter outfall. In addition, a 4,816 foot long 48-inch diameter extension 
and a 384-foot long 48-inch diameter multiport diffuser, with 17 6-inch diameter ports, was 
added to extend the existing outfall. 

A 1971 project expanded the ADWF capacity further to 25 mgd by adding a parallel 
advanced primary treatment train with flotation clarifiers. The existing anaerobic digesters 
were converted to a skimmings (scum) storage tank and primary sludge storage tank, 
respectively. A new solids handling building was constructed with vacuum filters for sludge 
dewatering and a multiple-hearth furnace for sludge incineration. 

A 1975 project was designed to comply with the Ocean Plan enacted by the State Water 
Resources Control Board in the early 1970s. The primary clarifiers from the 1961 project 
were incorporated into two biofilters (trickling filters) to provide additional carbonaceous 
BOD (cBOD) removal and two of the flotation clarifiers from the 1971 project were 
converted to treat the trickling filter effluent. These secondary treatment facilities increased 
the overall cBOD and TSS removal to 92 percent. The multiple-hearth furnace was 
abandoned and two new anaerobic digesters were constructed for sludge stabilization 
upstream of the existing vacuum filters. Dewatered sludge was hauled to landfill. Additional 
facilities constructed in this project included a biofilter feed pumping station, chlorine 
contact tank, and digester gas-driven engine generators. The existing skimmings (scum) 
storage tank and primary sludge storage tank were converted to gravity thickeners. 

The existing outfall diffuser was modified to provide the higher initial dilution required by the 
Ocean Plan. Inserts were added to the existing ports to reduce the diameter to 3 inches and 
an additional 106 3-inch diameter ports were drilled in the existing diffuser and the last 
616 feet of the existing outfall. These modification increased the multiport diffuser length to 
1,000 feet. Because a portion of the 1971 primary treatment facilities were incorporated into 
the new secondary treatment facilities, the ADWF capacity decreased to 22.6 mgd. 

The ADWF capacity was increased to 31.7 mgd in a 1990 project that added an activated 
sludge treatment system downstream of the existing biofilters. Secondary effluent 
equalization (5 MG of storage) was added immediately downstream of the secondary 
clarifiers to limit the peak flow through the outfall to 50 mgd at the projected peak wet 
weather flow rate of 75.4 mgd. The aeration basins, rectangular secondary clarifiers, and 
secondary effluent equalization basins were constructed in a single structure at the north 
end of the OWTP site. Provisions were made for three future secondary clarifiers. This 
project also included modification of the existing flotation clarifiers to gravity primary settling 
tanks, modifications to the existing interstage pumping station to lift the trickling filter 
effluent to the new aeration tanks, two dissolved air flotation thickeners (DAFTs) to handle 
the new waste activated sludge (WAS) stream, a new anaerobic digester, a new belt filter 
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press dewatering facility to replace the existing vacuum filters, modifications to the 
headworks, a new standby influent pumping system, new gaseous chlorine and sulfur 
dioxide storage and delivery facilities, and a new pump station for the Eastern Trunk line. 

A new headworks structure, located north of the existing OWTP site, was constructed in a 
2003 project. As part of this project the Eastern Trunk line was rerouted to the new 
headworks facility and the existing Eastern Trunk pump station located at the OWTP was 
decommissioned. The northeast interceptor and southeast interceptor flow by gravity into 
the new headworks structure, which included climber-type mechanical bar screens, aerated 
grit tanks, and a raw sewage pumping station. Raw screenings are washed and compacted 
and raw grit is washed and dewatered in an adjacent screenings and grit handling building. 
Solids handling recycles (gravity thickener overflow, DAFT overflow, and belt filter press 
filtrate) and other OWTP recycle streams are routed via the southeast interceptor to the 
new headworks structure. The preliminary treatment and raw sewage pumping facilities 
were designed for a maximum flow rate of 77.4 mgd. 

In 2009, an advanced water purification facility (AWPF) was constructed to further treat 
undisinfected OWTP secondary effluent using membrane filtration (MF), reverse osmosis 
(RO), and ultraviolet/advanced oxidation (UV/AOX) process that provides disinfection and 
reduces micropollutant concentrations. The recycled water from the AWPF effluent is 
currently permitted for landscape irrigation, turfgrass irrigation, food crop irrigation, 
industrial or commercial cooling tower makeup, industrial boiler feed, and recreational 
impoundments. Planned future uses of AWPF recycled water include aquifer recharge for 
indirect potable reuse and as a barrier for seawater intrusion. 

As of 2015, the City’s OWTP is permitted to process up to 31.7 mgd of ADWF. The OWTP 
collection system includes roughly 384 miles of piping to convey waste from both within city 
limits and from the surrounding area. The OWTP is designed to remove conventional 
pollutants including biochemical oxygen demand (BOD5), total suspended solids (TSS), and 
other pollutants regulated in the NPDES permit. Most of the treated effluent is discharged to 
the Pacific Ocean through the existing outfall. Stabilized and dewatered solids residuals are 
hauled to landfill. 

2.2 Collection System 

2.2.1 Description 

The City's existing sanitary sewer collection system is comprised of roughly 384 miles of 
gravity collection system pipe from 4-inches in diameter up to 60-inches in diameter. As is 
typical for a community this size, most of the sewers are 8-inches in diameter (67 percent). 
Table 1 summarizes the pipe size distribution for the gravity sewers. 

Table 2 summarizes the gravity sewer pipe by material. As shown in Table 2, the majority of 
the sewers are made of vitrified clay pipe (VCP) (70 percent) and Polyvinyl Chloride (PVC) 
(22 percent). 
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Table 1 Gravity Sewer Pipe Size Distribution 
Public Works Integrated Master Plan 
City of Oxnard 

Pipe Diameter, in. Length, ft Length, miles Percent of Total, % 
4 1,953  0.4 0.1% 

6 21,795  4.1 1.1% 

8 1,367,230  258.9 67.4% 

10 167,265  31.7 8.3% 

12 100,282  19.0 4.9% 

14 90  0.0 0.0% 

15 91,076  17.2 4.5% 

16 8,671  1.6 0.4% 

18 42,563  8.1 2.1% 

20 2,807  0.5 0.1% 

21 34,966  6.6 1.7% 

24 37,074  7.0 1.8% 

27 29,918  5.7 1.5% 

30 8,052  1.5 0.4% 

33 6,112  1.2 0.3% 

36 52,610  10.0 2.6% 

42 26,699  5.1 1.3% 

48 6,926  1.3 0.3% 

60 15,417  2.9 0.8% 

Unknown 6,660  1.3 0.3% 

Total 2,028,166 384.1 100.0% 
Notes 
(1) Source: City GIS Database, June 2014. 
(2) Table only accounts for active pipes. Inactive or abandoned pipes are excluded. 
(3) Table only accounts for pipes owned by the City of Oxnard. Privately owned pipes or pipes 

owned by the County of Ventura are excluded. 
 
  



 

REVISED FINAL DRAFT – September 2017 8 
pw://Carollo/Documents/Client/CA/Oxnard/9587A00/Deliverables/Updated PM Deliverables/PM 03 Wastewater System/PM 3.1 

Table 2 Gravity Sewer Pipe Material 
Public Works Integrated Master Plan 
City of Oxnard 

Material Length, ft Percent of Total, % 
Asbestos Cement Pipe (ACP) 15,618  0.8% 

Cast Iron (CIP) 1,275  0.1% 

Centrifugally Cast, Glass-Fiber-Reinforced, 
Polymer Mortar (CCFRPM) 22,447  1.1% 

Ductile Iron (DIP) 320  0.0% 

Fiberglass Reinforced Pipe (FRP) 15,757  0.8% 

High Density Poly Ethylene (HDPE) 64,559  3.2% 

Polymer Resin Concrete (PRC) 3,816  0.2% 

Polyvinyl Chloride (PVC)  453,325  22.4% 

Reinforced Concrete Pipe (RCP) 14,641  0.7% 

Vitrified Clay Pipe (VCP) 1,420,147  70.0% 

Unknown 16,260  0.8% 

Total 2,028,166  100.0% 
Notes 
(1) Source: City GIS Database, June 2014. 
(2) Table only accounts for active pipes. Inactive or abandoned pipes are excluded. 
(3) Table only accounts for pipes owned by the City of Oxnard. Privately owned pipes or pipes 

owned by the County of Ventura are excluded. 

The City currently operates and maintains 15 lift stations throughout the City. All of the lift 
stations utilize a submersible pump configuration except for the Patterson & Hemlock 
Wastewater Lift Station which has a wet well configuration. All of the pump stations have a 
duty and a standby pump. Table 3 summarizes the wastewater lift stations in the service 
area. 

Table 4 summarizes the lift station force main pipe size distribution. The force mains 
associated with the wastewater lift stations are composed of approximately 4.7 miles of 
pressurized pipe from 4-inches in diameter up to 20-inches in diameter. The majority of the 
pipes are 6-inches and 10-inches in diameter (67 percent). 

Table 5 summarizes the age of the wastewater gravity and pressure force mains. 
Installation dates for the gravity mains were not readily available. Approximately 89 percent 
of the gravity mains do not have installation dates available in the GIS database, but all 
force mains had installation dates. Force main pipe ages ranged from 6 to 46 years old. 
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Table 3 Wastewater Lift Stations 
Public Works Integrated Master Plan 
City of Oxnard 

Lift 
Station 

No. Name Type 
Year 
Built 

No. of 
Pump

s 

Rated 
Pump 

Capacity 
(gpm) 

Rated 
TDH 
(ft) 

Pump Op 
Strategy 

1 Cabezone Submersible 1971 2 315 27 Duty/Standby 
2 Harbor Submersible 1970 2 200 55 Duty/Standby 
4 Madalay & Wooley Submersible 1986 2 600 46 Duty/Standby 
6 Canal Submersible 1986 2 1,000 40 Duty/Standby 
7 Viewpoint Submersible 2003 2 300 25 Duty/Standby 
8 Seabridge Submersible 2006 2 600 33 Duty/Standby 

9 Oxnard High 
School Submersible 2003 2 300 25 Duty/Standby 

15 Cascade Submersible 1970 2 300 30 Duty/Standby 
20 Beardsley Submersible 1965 2 1,100 15 Duty/Standby 
23 Wagon Wheel Submersible 1991 2 1,500 36 Duty/Standby 
24 Handyman Submersible 1971 2 500 24 Duty/Standby 
27 Launch Ramp Submersible 1977 2 230 18 Duty/Standby 
28 Riverpark Submersible 2006 2 1,395 32 Duty/Standby 

29 Patterson & 
Hemlock Wet Well 

2004 2 5,400 80 Duty/Standby 
2004 2 3,700 37 Duty/Standby 

30 Colony Submersible 1984 2 450 66 Duty/Standby 
Note: 
(1) Source: City of Oxnard, October 2014 
 
 
Table 4 Lift Station Force Main Pipe Size Distribution 

Public Works Integrated Master Plan 
City of Oxnard 

Pipe Diameter, in. Length, ft Length, miles Percent of Total, % 
4 245  0.05 1.0% 
6 7,519  1.42 30.5% 
8 264  0.05 1.1% 

10 9,097  1.72 36.9% 
12 3,952  0.75 16.0% 
20 3,560 0.67 14.5% 

Total 24,637 4.67 100.0% 
Note: 
(1) Source: City of Oxnard, October 2014 

 



 

REVISED FINAL DRAFT – September 2017 10 
pw://Carollo/Documents/Client/CA/Oxnard/9587A00/Deliverables/Updated PM Deliverables/PM 03 Wastewater System/PM 3.1 

Table 5 Wastewater Mains Age Distribution 
Public Works Integrated Master Plan 
City of Oxnard 

Installation 
Year 

Estimated Age 
(at least), 

years 

Length, feet Percent of Total, % 
Force 
Main(4) 

Gravity 
Main(1,2,3) 

Force 
Main(4) 

Gravity 
Main(1,2,3) 

1960-1969 46 7,096 53,993 28.8% 2.7% 

1970-1979 36 4,422 0 18.0% 0.0% 

1980-1989 26 5,383 3,834 21.9% 0.2% 

1990-1999 16 1,078 1,611 4.4% 0.1% 

2000-2009 6 6,658 158,939 27.0% 7.8% 

2010 5 0 5,630 0.0% 0.3% 

2011 4 0 300 0.0% 0.0% 

2012 3 0 2,534 0.0% 0.1% 

2013 2 0 2,034 0.0% 0.1% 

Unknown -- 0 1,799,291 0.0% 88.7% 

Total  24,637 2,028,166 100.0% 100.0% 
Notes 
(1) Source: City GIS Database, June 2014. 
(2) Table only accounts for active pipes. Inactive or abandoned pipes are excluded. 
(3) Table only accounts for pipes owned by the City of Oxnard. Privately owned pipes or pipes 

owned by the County of Ventura are excluded. 
(4) Source: City of Oxnard, October 2014. 

2.3 Wastewater Treatment Plant 

2.3.1 Description of Existing Treatment Facilities 

The OWTP has a permitted capacity of 31.7 mgd and treats wastewater for discharge to the 
City's existing ocean outfall. An overall site plan and process flow schematic are provided in 
Figure 3 and Figure 4, respectively. Table 6 summarizes basic design criteria for the 
OWTP. Appendix A includes a detailed summary of the unit process sizing, original design 
criteria, and major equipment that was collected from operation and maintenance manuals. 
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Table 6 OWTP Design Criteria 
Public Works Integrated Master Plan 
City of Oxnard 

Criteria Main Equipment Ancillary Equipment 
Year 

Installed 

Preliminary Treatment 

Bar Screens 

4 mechanical screens 
(1/4-inch openings) 
2 manual screens 
(1/2-inch opening) 

Screenings 
Conveyor/Compactor 2008 

Aerated Grit 2 chambers, each with 
4 hoppers Grit pumps/separator 2008 

Influent Pumps 6 – 18,000 gpm  
450-hp pumps  2008 

Primary Treatment 

Sedimentation 4 circular 105-foot 
diameter basins 

Sludge scrapers, transfer 
pumps, scum ejector, optional 
polymer 

4 basins – 
1972 

Interstage 
Pumping 
Station 

3 variable-speed 
vertical mixed-flow 
pumps 2,800 – 
21,500 gpm each 
8 – 21 ft TDH 
250 HP each 

 1975 

Secondary Treatment 

Biofiltration 
2 – one 140-foot dia., 
and one 100-foot dia. 
filters  

Feed and recirculation pumps, 
ventilation system 

2 filters – 
1975 

Activated 
Sludge 

2 tanks, each with 3 
passes, 3 step-feed 
channels per pass. 
Fine air diffusers fixed 
on floor. 

6 - single-stage blowers, return 
activated sludge pumps 1990 

Sedimentation 18 rectangular 
sedimentation basins Waste activated sludge pumps 1990 

Flow 
Equalization 

1 - 5-MG storage tank 
with 2 sections 

Pump station and recirculation 
tubes 1990 

3W Pumping 
Station 

3 vertical turbine 
pumps 1,880 gpm 
each 
185 ft TDH 
125 HP each 

Strainer 1988 
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Table 6 OWTP Design Criteria 
Public Works Integrated Master Plan 
City of Oxnard 

Criteria Main Equipment Ancillary Equipment 
Year 

Installed 

Disinfection 
Chlorination/ 
Dechlorination 6 pass contact tank Hypochlorite and bisulfite feed 

systems 
6 passes – 

1980 

Effluent Pump 
Station 

1 variable-speed 
mixed-flow pump 
17,400 gpm @ 
900 rpm 
30 ft TDH 
 

 1975 

4 variable-speed 
engine driven 
mixed-flow pumps 
12,000 gpm each @ 
1,200 rpm 
146 ft TDH 

 Prior to 1975 

Solids Handling 
Gravity 
Thickening (for 
primary solids) 

2 - 59-foot diameter 
thickeners 

Polymer and ferric chloride 
system for thickening, thickened 
sludge pump station 

2 GT – 1980 

Dissolved Air 
Flotation (for 
secondary 
solids 
thickening) 

2 - 25-foot diameter 
thickeners Polymer system for thickening 2 units - 

1990 

Anaerobic 
Digestion 

3 digesters, 2 at 90-
foot diameter and 1 at 
110-foot diameter 

Heat exchanger, mixer, 
recirculation pumps, fixed cover, 
gas collection system, digested 
sludge pumping 

90-foot dia.– 
1980 

110-foot dia. 
– 1990 

Belt Filter Press 
(Dewatering) 4 - 2.2-m units Polymer system for sludge 

conditioning 
4 BFPs – 

1990 
Cogeneration 3 - 500-kW generators Waste heat recovery system 1980 
Note: 
(1) Source: OWTP, Operation and Maintenance Manuals, and comments from Mark Moise. 

2.3.1.1 Preliminary Treatment and Influent Pump Station 

Preliminary treatment (or “Headworks”) consists of an inlet junction structure, bar screens, 
screenings conveyance, grit removal, and grit conveyance. The influent junction box 
collects flow from the Southeast Interceptor Sewer and the Northwest Interceptor Sewer as 
well as tank drainage and return flows from the OWTP. From there flow is routed to a total 
of six influent screen channels. Four of the screen channels have mechanical bar screens 
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while the remaining two are equipped with manual bar screens. From there, flow is routed 
to one of two grit chambers to remove grit and other heavy material that is hauled to an 
offsite landfill for disposal. 

Finally, flow is gravity fed to the influent pump station wet well. The influent pump station 
includes six dry pit submersible pumps. During normal operations three of the six pumps 
are on duty. 

2.3.1.2 Primary Treatment 

Raw wastewater from the headworks flows to four primary sedimentation basins for primary 
treatment. Each sedimentation basin is 105 feet (ft) in diameter and has a designated 
sludge collector, sludge pump, and surface scum removal mechanism. The primary 
treatment process includes facilities for adding ferric chloride and polymer to enhance 
sedimentation. Ferric chloride destabilizes the suspended particles in the primary influent 
wastewater to promote flocculation. The addition of polymer after floc formation produces a 
much larger floc, enhancing the settling of suspended solids in the primary clarifiers. 

2.3.1.3 Secondary Treatment 

The secondary treatment system uses a fixed-film secondary treatment process followed by 
an air-activated sludge process that removes organic material (biochemical oxygen 
demand, [BOD]) from primary effluent. The City’s discharge permit for the facility does not 
currently require nitrogen or phosphorus removal. 

The secondary treatment system is comprised of biotowers, activated sludge tanks (ASTs), 
and secondary sedimentation basins (SSTs). First, the primary effluent flows to an 
interstage pump station where it is pumped by four circulation pumps over the two existing 
biotowers. These biotowers were constructed in 1975. The larger biotower is 140 feet in 
diameter while the smaller biotower is 100 feet in diameter. Flow is then pumped by three 
interstage feed pumps to the ASTs. 

The OWTP has two ASTs that can be operated in a step-feed configuration. Additionally, 
each AST has three channels that can be run in series or in parallel. Each pass has fixed 
fine bubble diffusers fed by five single-stage centrifugal blowers. Each of the three channels 
in the ASTs is 450 ft long with a surface water depth of 17 feet. 

The South Pipe Gallery at the south end of the aeration passes house the aeration blower 
equipment. Five centrifugal blowers supply air to the aeration basins to provide oxygen for 
the activated sludge microorganisms and mixing of the mixed liquor. Air drawn into the 
blowers is compressed, and then discharged through dedicated headers to the fine bubble 
diffusers. 

Flow exiting the ASTs is collected in an effluent channel that flows to the SST inlet channel. 
This SST inlet channel runs along all eighteen rectangular SSTs to distribute flow. Each 
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SST has plastic flight and chain sludge collectors that send sludge to a centralized return 
activated sludge (RAS) pump station consisting of a wet well and four mixed flow pumps. 
Secondary effluent leaving the SSTs flows in the secondary effluent channel that runs along 
all eighteen SSTs. This secondary effluent then flows by gravity to the Chlorine Contact 
Tank (CCT) and/or to the Advanced Water Purification Facility (AWPF) lift pump station wet 
well. 

When flow exiting the SSTs is greater than 50 mgd, a portion of the flow is diverted and 
flows by gravity to two equalization basins (EQ Basin). Each EQ Basin is 2.5 million gallons. 
When peak flows subside, secondary effluent stored in the EQ basins is pumped by three 
vertical mixed flow pumps out of the basins to the CCTs. 

2.3.1.4 Effluent Disinfection 

Secondary effluent leaving the SSTs and/or EQ Basin flows by gravity or is pumped 
through a 48-inch secondary effluent line that discharges to the inlet of the CCT adjacent to 
the Administration Building. The OWTP has two three-pass CCTs. Each pass is 145 feet 
long. 

Chlorination using sodium hypochlorite and dechlorination using sodium bisulfite are the 
final liquid treatment processes at the OWTP. Their primary function is to disinfect the 
effluent before it is discharged to the ocean. Disinfection with sodium hypochlorite solution 
inactivates pathogens by oxidation during a “contact time.” Chlorine contact tanks are 
provided to slow the flow and allow time for disinfection to occur. Chlorine residual in the 
plant effluent is toxic to aquatic organisms so it must be completely removed by adding 
sodium bisulfite solution. The reaction between the chlorine residual and sodium bisulfite is 
essentially immediate. 

Sodium hypochlorite is added at the secondary clarifier effluent channel located in the north 
area process tankage along the southern end of the EQ basins. Sodium bisulfite is added to 
the chlorinated effluent at the CCT discharge end prior to final ocean disposal. 

Secondary uses for sodium hypochlorite in the plant include odor control at the influent 
manholes and at the secondary effluent feed tie-in to the AWPF. 

2.3.1.5 Effluent Pump Station and Outfall 

The effluent pump station and outfall dispose treated wastewater to the ocean. The system 
includes in-plant conveyance piping, a pump station with two engine driven pumps, two 
electric motor (VFD) pumps, one additional motor driven pump ("big red"), and an outfall. 
The two engine driven pumps and two VFD pumps are located at the effluent pump station, 
while the one motor driven pump is located at the effluent end of the CCT. Typically, the 
motor driven pump is used during low flow conditions while the engine driven pumps are 
only used for peak flows. 



 

REVISED FINAL DRAFT – September 2017 17 
pw://Carollo/Documents/Client/CA/Oxnard/9587A00/Deliverables/Updated PM Deliverables/PM 03 Wastewater System/PM 3.1 

The OWTP has a 6,800-foot outfall that was constructed around 1963 and modified in 
1978. It discharges OWTP effluent into the Pacific Ocean through multi-port diffusers 
offshore of Ormond Beach. It has a permitted capacity of 50 mgd. 

2.3.1.6 Solids Handling 

The solids handling facilities at the OWTP consist of two gravity thickeners for primary 
sludge thickening, two dissolved air flotation thickeners (DAFTs) for waste activated sludge 
(WAS) thickening, three anaerobic digesters, and four belt filter presses (BFPs) for 
dewatering. 

Primary sludge and scum is pumped from the primary clarifiers to the gravity thickeners. 
The sludge feed is combined at the thickener feed junction box and discharged to the 
thickener influent well where it is evenly distributed to prevent short circuiting. Polymer is 
added to this sludge stream. The purpose of the gravity thickeners is to reduce the liquid 
content in the primary sludge sent to the digesters. 

WAS and scum from the secondary clarifiers are pumped from the RAS/WAS pump 
stations to the DAFTs. Polymer is added to this sludge stream. The DAFTs separate the 
solids from the liquid in the WAS flow by using fine air bubbles to float the sludge particles 
to the surface, where it is then scraped off. Volume reduction from WAS thickening benefits 
the sludge digestion and dewatering processes by reducing the volume of sludge to be 
processed, quantity of chemicals required for sludge conditioning, and amount of heat 
required for digestion. The thickened solids are combined with the thickened primary sludge 
and pumped to the digesters for digestion. 

The main purpose of anaerobic digestion is to biologically decompose organic material in 
primary and secondary scum and sludge to a stable form in compliance with regulatory 
requirements for final disposal. Anaerobic digestion also reduces the amount of solids to 
dewater, reduces the volume of sludge cake that is hauled to the landfill, reduces 
pathogens in the sludge and produces digester gas that is high in methane and useful for 
fueling other equipment. 

The solids dewatering facility consists of the belt filter press (BFP) process in the Solids 
Processing Building east of the digesters. The BFP system is designed to concentrate the 
anaerobically digested sludge from a solids content of less than 3 percent to a range of 18 
to 20 percent. Polymer is mixed with digested sludge upstream of the BFPs to promote 
flocculation and solids capture so that the solids will concentrate into cake form. BFP 
sludge cake is conveyed to hauling trucks for transport to an offsite landfill. 
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3.0 REGULATIONS 

3.1 Current Wastewater Regulations 

3.1.1 Collection System 

Wastewater collection systems are governed by the California State Water Resources 
Control Board (SWRCB) which adopted statewide general waste discharge requirements 
(WDRs) for sanitary sewer collection systems in 2006. All systems with greater than one 
mile of pipeline must apply for coverage under the WDR. 

The WDRs require all collection systems to monitor for sanitary sewer overflows and 
require all collection systems to implement a sewer system management plan (SSMP). This 
SSMP is essentially an asset management plan that takes into account future capacity and 
operation and maintenance needs. There are eleven mandatory elements to the SSMP and 
these elements include an operation and maintenance program, design and performance 
provisions, emergency response plan, system evaluation and capacity assurance plan, 
monitoring, and program audits. 

The operation and maintenance program requirements include the implementation of a 
rehabilitation and replacement plan to prioritize system deficiencies and plan actions to 
address these deficiencies. The design and performance provisions include the creation of 
design and construction standards for installing new sewer system components and for 
repairing existing elements. These standards include the need for inspection and for 
providing systems that resist infiltration and inflow. Another component of the SSMP, the 
system evaluation and capacity assurance plan, is essentially the creation of a capital 
improvement plan that will provide sufficient capacity for both peak dry and wet weather 
flows. Such a plan must include an evaluation, design criteria, capacity enhancement 
measures, and a schedule. Oftentimes sewer system modeling is an integral component of 
this planning effort. 

3.1.2 Treatment Plant 

Wastewater discharges are governed by both federal and state requirements. The primary 
laws regulating water quality are the Clean Water Act (CWA) and the California Water 
Code. Under the CWA, the Environmental Protection Agency (EPA) or a delegated State 
agency regulates the discharge of pollutants into waterways through the issuance of 
National Pollutant Discharge Elimination Systems (NPDES) permits. NPDES permits set 
limits on the amount of pollutants that can be discharged into the waters of the United 
States. The California Water Code and the Porter-Cologne Act, a provision of the Water 
Code, require the State to adopt water quality policies, plans, and objectives for the 
protection of the State’s waters. The State Water Resources Control Board (SWRCB) and 
the nine Regional Water Quality Control Boards (RWQCBs) meet this requirement by 
establishing water quality criteria in regional Basin Plans, the Inland Surface Waters, 
Enclosed Bays and Estuaries Plan, the Thermal Plan, and the Ocean Plan. The SWRCB 
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and the RWQCBs also have regulatory authority along with the California Division of 
Drinking Water (DDW) over projects using recycled water. Table 7 provides more detail on 
the responsibilities and authority of the SWRCB, RWQCB, and the DDW. 
 

Table 7 Responsibilities and Authorities of Water Boards and State 
Department of Public Health 
Public Works Integrated Master Plan 
City of Oxnard 

Department/Board Responsibility 

RWQCB 
Protects surface and groundwater resources. 

Issues permits that implement DDW recommendations. 

SWRCB 

Establishes general policies governing the permitting of recycled 
water projects.(1) 

Exercises general oversight over recycled water projects, including 
review of RWQCB permitting practices. 

DDW 
Protects public health and drinking water supplies. 

Develops uniform water recycling criteria appropriate to particular 
uses of water. 

Note: 
(1) Consistent with its role of protecting water quality and sustaining water supplies. 

The OWTP is located in the Los Angeles Region, and therefore the Los Angeles RWQCB 
(LARWQCB) has authority to issue permits for wastewater discharge and recycled water 
use. The OWTP currently discharges to the Pacific Ocean under existing NPDES permit 
(CA0054097) which was adopted by the LARWQCB on July 26, 2013 (WW-16). The City 
also operates an AWPF under its Groundwater Enhancement and Treatment (GREAT) 
Program, to produce non-potable water for reuse. The GREAT Program operates under a 
separate Water Recycling Requirement (WRR) and Waste Discharge Requirements 
(WDRs) Order No. R4-2008-0083 (WW-17), as amended by Order No. R4-2011-0079. The 
reuse of the reclaimed water is regulated under separate WDR and WRRs; Order No. R4-
2008-0083 as amended by Order No. R4-2011-0079, File No. 64-104 and File No. 08-070, 
CI- 9456. 

OWTP’s existing 2013 NPDES permit establishes discharge limits for conventional 
constituents, nutrients, metals, and organics. These limits are established to be protective 
of aquatic life and other beneficial uses of the receiving water. Table 8  provides a list of 
conventional constituents and metals along with their permit limit. The full OWTP NPDES 
permit can be found in Appendix B. 

In addition to the discharge limits on the constituents, nutrients, and metals provided above, 
there are also receiving water limitations (including monitoring) that must be met and 
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performance goals, which are not enforceable standards. These additional limitations are 
listed in the NPDES permit. 

3.2 Future Wastewater Regulations 

There are several upcoming regulatory developments and overall trends that must be 
considered in the master planning process for wastewater systems in Oxnard. 

3.2.1 New Water Quality Standards 

Water quality standards may be updated in the future, possibly resulting in requirements 
that are more stringent. Effluent limits for toxics included in Oxnard’s discharge permit have 
historically been based on water quality standards outlined in the California Ocean Plan. 

Diazinon is an example of a constituent with objectives that have been adopted or are 
under development by EPA, yet have not been included in any of the previously listed 
documents. Aquatic life ambient water quality criteria for diazinon (an organophosphate 
pesticide) are 6.7 ug/L for acute toxicity and 1.4 ug/L for chronic toxicity in saltwater. 

In some instances, the RWQCB will use EPA criteria that have not yet been incorporated 
into the California Toxics Rule (CTR) based on Best Professional Judgment (BPJ). 

New or updated water quality criteria for other parameters such as Alachlor and Atrazine 
are in the process of being developed. High levels of brominated compounds (e.g., 
polybrominated diphenylethers [PBDEs]) are also of concern in California. In 2003, two of 
the three types of PBDEs were banned in the state of California. PBDEs are being 
monitored within the 303 (d) framework. 
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Table 8 OWTP NPDES Permit Limits 
Public Works Integrated Master Plan 
City of Oxnard 

Constituent Units 

Effluent Limitations(1) 
Average 
Monthly 

Average 
Weekly 

Maximum 
Daily 

Instantaneous 
Minimum 

Instantaneous 
Maximum 

BOD5 
mg/L 30 45 -- -- -- 

lbs/day 7,960 11,900 -- -- -- 

TSS mg/L 30 45 -- -- -- 
lbs/day 7,960 11,900 -- -- -- 

pH standard units -- -- -- 6.0 9.0 

Oil and Grease mg/L 25 40 -- -- 75 
lbs/day 6,630 10,600 -- -- 19,900 

Settleable Solids ml/L 1.0 1.5 -- -- 3.0 
Turbidity NTU 75 100 -- -- 225 
Chronic Toxicity TUc -- -- 99 -- -- 
Gross alpha PCi/L -- -- 15 -- -- 
Gross beta PCi/L -- -- 50 -- -- 
Combined Radium-226 & Radium-228 PCi/L -- -- 5.0 -- -- 
Tritium PCi/L -- -- 20,000 -- -- 
Strontium-90 PCi/L -- -- 8.0 -- -- 
Uranium PCi/L -- -- 20 -- -- 

Benzidine(2) ug/L 0.0068 -- -- -- -- 
lbs/day 0.0018 -- -- -- -- 

Heptachlor epoxide(2) ug/L 0.002 -- -- -- -- 
lbs/day 0.00053 -- -- -- -- 

PCBs(2) ug/L 0.0019 -- -- -- -- 
lbs/day 0.0005 -- -- -- -- 

TCDD Equivalents(2) ug/L 0.00000039 -- -- -- -- 
lbs/day 0.0000001 -- -- -- -- 

Notes: 
(1) From the 2013 NPDES Permit No. CA0054097. 
(2) The result of the reasonable potential analysis is inconclusive. Therefore, limitations are carried over from Order No. R4-2007-0029, as amended by 

Order No. R4-2010-0048, to avoid backsliding. 
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3.2.2 Lower Detection Limits 

As analytical techniques for detection of toxic compounds improve, and detection limits 
drop; additional parameters may be found to have reasonable potential to exceed California 
ocean plan objectives, and effluent limits may be added to the OWTP NPDES permit. 

3.2.3 Dioxin 

Dioxin is a combustion by-product that is present in collections systems due to air 
deposition and subsequent runoff to the system. Water quality objectives for dioxin 
congeners are very low and therefore, difficult to meet. It is possible that a Water Quality 
Based Effluent Limit (WQBEL) may be added to future OWTP permits. Consequently, 
measures to minimize dioxins should be considered over the master planning horizon. 

3.2.4 Emerging Microconstituents 

OWTP’s NPDES 2013 permit includes special provisions to develop a work plan to 
investigate Constituents of Emerging Concern (CECs) in the OWTP effluent. Upon approval 
of the work plan by the LARWQCB executive officer, OWTP will be required to implement 
the plan. A list of CECs required to be investigated are included in the permit, and 
monitoring will be performed every 2 years. A subset of CECs that are under investigation 
can be classified as Endocrine Disruptors, discussed below. 

Endocrine Disruptors: In 1996, Congress passed new legislation in the Food Quality 
Protection Act and Safe Drinking Water Act Amendments requiring EPA to “determine 
whether certain substances may have an effect in humans that is similar to an effect 
produced by a naturally occurring estrogen or other such endocrine effect.” In response, the 
EPA developed the Endocrine Disruptor Screening and Testing Advisory Committee 
(EDSTAC). The EDSTAC’s ongoing Endocrine Disruptor Screening program (EDSP) has a 
goal to review more than 87,000 chemicals for endocrine-disrupting potential – both 
individually and when combined with other chemicals (to determine synergistic or additive 
effects) – in a two-tiered approach. The EPA also expanded the EDSP to include male 
hormones (androgens) and the thyroid system, and to include effects on fish and wildlife. 

Through Tier 1, EPA hopes to identify chemicals that have the potential to interact with the 
endocrine system. Through Tier 2, EPA will determine the endocrine-related effects caused 
by each chemical and obtain information about effects at various doses. 

Endocrine disruptor screening is currently in progress. The EPA has developed the EDSP 
Comprehensive Management Plan that provides guidance for agency personnel and 
outlines the critical activities that are planned for the EDSP over the next 5 years. 

In the meantime, while EPA continues to screen compounds, other agencies are requiring 
monitoring to identify exposure routes of EDCs. For example, DDW Title 22, Chapter 3: 
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Recycling Criteria includes monitoring requirements for known endocrine disruptors and 
pharmaceuticals in recycled water recharged to groundwater for informational purposes. 

The possibility of new regulations governing the discharge of endocrine disruptor 
compounds must be considered within a typical 10- to 20-year planning horizon for new 
wastewater facilities. In fact, many of the ‘suspect’ compounds also appear in the EPA 
National Toxics Rule, and in state regulations governing discharges of toxic substances. 
Therefore, additional source control measures and/or treatment to reduce many of these 
compounds in the environment will probably be implemented sooner than regulations 
related specifically to endocrine disruptors. Therefore, it is clear that endocrine disrupting 
chemicals will have real impacts on the planning and design of wastewater facilities in the 
coming years. 

3.3 Receiving Water Quality Issues 

The 2012 California Ocean Plan provides Table 3 (formerly Table C), which stipulates the 
background receiving water quality used in the determination of reasonable potential and in 
permit calculations. In other words, since Ocean water quality is uniform, default values 
specified in the Ocean Plan are used for background receiving water concentrations. The 
2012 California Ocean Plan is available here: 
http://www.waterboards.ca.gov/water_issues/programs/ocean/docs/cop2012.pdf. 

The Ocean Plan includes a statistical approach for determining if a pollutant has reasonable 
potential to exceed WQOs. This methodology is based on the EPA’s Technical Support 
Document for Water Quality-based Effluent Limits. 

The procedure used to calculate limitations from the Ocean Plan is: 

Ce = Co + Dm (Co - Cs) 

Where: 
Ce = The effluent concentration limit. 
Co = Water Quality Objective. 
Cs = Background seawater concentration (from Table 3). 
Dm = Minimum probable initial dilution (defined conservatively). 

The Ocean Plan does not apply further adjustments to the result calculated by the equation 
above. 

3.4 Air Quality Regulations 

Several agencies at the federal, state, and local level have jurisdiction pertaining to air 
pollution and odor control at wastewater treatment plants. At the federal level, the major 
agencies are the EPA and the Occupational Safety and Health Administration (OSHA). At 
the state level, the applicable agencies are the California Air Resources Board (CARB) and 
Cal-OSHA. At the local level, it is the Ventura County Air Pollution Control District (District). 

http://www.waterboards.ca.gov/water_issues/programs/ocean/docs/cop2012.pdf
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These agencies establish ambient air quality criteria and levels of treatment necessary to 
protect the public health and environment both off-site and on-site of a potential source. 
The RWQCB also includes general nuisance (odor) provisions in NPDES permits and 
WDRs. These agencies also have the responsibility to permit new facilities for construction 
and operation and to establish new source pollutant levels and treatment requirements. 

The EPA establishes standards (termed National Ambient Air Quality Standards or NAAQS) 
under the authority of the Federal Clean Air Act (CAA) that identify safe levels of certain 
pollutants in the atmosphere to prevent adverse impacts to human health and to crops, 
forests, and materials. Standards were established for carbon monoxide, ozone, fine 
particulate matter (PM), nitrogen oxide, and lead. EPA also sets National Emissions 
Standards for Hazardous Air Pollutants (NESHAPs) for major sources of hazardous air 
pollutants. Existing major sources are subject to the federal CAA requirements to 
implement maximum achievable control technology (MACT) only if a process is modified to 
emit toxic air contaminants above the “major” threshold (10 tons/year of a single HAP or 
25 tons/year of a combination of HAPs). 

CARB is the lead agency for air pollution control in California, coordinating and overseeing 
state and local air pollution control programs and implementing the California Clean Air Act. 
CARB has also developed state air quality standards that are generally more stringent than 
federal standards. 

The District has the primary responsibility for the control of air pollution from sources other 
than motor vehicles and consumer products. The District issues and renews air quality 
permits for any air polluting equipment such as diesel generators and compressors that are 
50 horsepower (hp) and over. Air quality permits are required by State and Federal laws as 
part of doing business in Ventura County. Additionally, the District also issues permits for 
modification of the existing permitted equipment and for the installation of abatement 
equipment used to control emissions, such as activated carbon odor control units. 

Types of new permits include the “Authority to Construct” and “Permit to Operate.” A facility 
must file an application for an Authority to Construct before construction begins. District 
permit staff will evaluate the project before an Authority to Construct is issued to ensure that 
the project plans are reviewed and the project complies with District rules and regulations. 

After an Authority to Construct has been issued and construction is complete, but before 
the facility begins operation, operators are required to obtain a Permit to Operate. A 
temporary Permit to Operate may be issued so that emissions testing or a District 
inspection may be conducted while the new or modified facility is operating. Upon 
determining that the facility is complying with all applicable District rules, District staff issues 
a Permit to Operate with enforceable permit conditions to ensure continuing rule 
compliance. Permits must be renewed annually. 
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See Appendix C for OWTP’s existing Air Quality Permit. The OWTP currently holds permits 
from the District for the following sources: 

• Two effluent pump natural gas engines. 

• Three electrical generator waste gas engines. 

• Two waste gas burners. 

• One odor reduction tower. 

• One odor control system (headworks). 

• One odor reduction station (solids processing building). 

• Six standby diesel engines for electricity generators. 

• One emergency standby diesel engine for air compressor. 

The District also regulates the emission of certain odorous substances, such as Sulfur 
Dioxide and Hydrogen Sulfide. Table 9 summarizes these concentration levels. 
 
Table 9 Hydrogen Sulfide and Sulfur Dioxide Ground Level Concentrations - 

Emission Limits 
Public Works Integrated Master Plan 
City of Oxnard 

Substance 

Limit Ground Level 
Concentration 

(ppm) Duration 

Hydrogen Sulfide(1) 
0.06 or  Averaged over 3 consecutive minutes 

0.03 Averaged over 60 consecutive minutes 

Sulfur Dioxide(1) 
0.25 or Averaged over 60 consecutive minutes 

0.04 Averaged over 24 hour period  
Notes: 
(1) Source: Ventura County Air Pollution Control District Regulation 4, Rule 54, (July 1994). 
(2) http://www.vcapcd.org/Rulebook/Reg4/RULE%2054.pdf.  

Improvements and changes to wastewater process and discharge location may require 
revised air quality permits. However, requirements of the air quality permitting process 
should not have an impact as large as other regulatory requirements such as water quality 
regulations on capital improvement planning decisions. 

http://www.vcapcd.org/Rulebook/Reg4/RULE%2054.pdf
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3.4.1 Greenhouse Gas Emissions 

3.4.1.1 State and Federal Mandatory Reporting 

The Air Resources Board (ARB) adopted the Global Warming Solutions Act (also referred 
to as Assembly Bill 32, AB 32) in September 2006. This Act was the first regulatory 
program in the U.S. to require public and private agencies statewide to reduce GHG 
emissions. The GHGs regulated under AB 32 are carbon dioxide (CO2), methane (CH4), 
nitrous oxide (N2O), and fluorinated gases. Currently, the Act does not affect wastewater 
treatment process emissions, but it does cover onsite general stationary combustion 
sources and electricity generating units. An agency must report their annual (calendar year) 
emissions if it emits over 10,000 metric tons of CO2 equivalent (CO2e) emissions from its 
stationary combustion units and they have an aggregate maximum rated heat input 
capacity of 16 million Btu per hour or greater. 

In addition, the EPA’s Mandatory GHG Reporting Rule (Reporting Rule) was adopted 
October 30, 2009. The Reporting Rule explicitly states that centralized domestic 
wastewater treatment systems are not required to report emissions; however, any 
stationary combustion of fossil or non-fossil fuels taking place at a wastewater treatment 
facility may be considered a “large” source of GHGs if they emit a total of 25,000 metric 
tons or more of CO2e emissions per year. 

The City’s 2012 onsite stationary combustion of natural gas and biogas resulted in 
approximately 4,800 metric tons of CO2e emissions including biogenic CO2 (i.e., CO2 from 
biogas combustion). This is well below each of the reporting thresholds. 

3.4.1.2 California Cap-and-Trade Program 

In addition to mandatory reporting of GHGs, the ARB adopted a GHG cap-and-trade 
program that became effective in January 2012. This program states that agencies emitting 
25,000 metric tons or more of fossil fuel-based (i.e., natural gas and diesel) CO2e 
emissions per year beginning in 2011 or any subsequent year will be capped and required 
to reduce their emissions over time. 

As previously mentioned, the City’s 2012 onsite stationary combustion of natural gas and 
biogas resulted in approximately 4,800 metric tons of CO2e emissions. This is well below 
the reporting threshold, which is based on combustion of fossil fuels only. 

3.4.2 Regulatory Development 

Emissions limitations throughout the state have become more stringent over the last 
decade. This is especially true within the District, which is a designated non-attainment 
zone for ozone and particulate matter under the California ambient air quality standards and 
a designated non-attainment zone under the Ozone National Ambient Air Quality Standard. 
There is one recent amendment to the District’s air quality regulations that may affect the 
OWTP in the near future. Rule 54 on sulfur compounds was amended in January 2014 to 
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limit sulfur dioxide emissions to 75 parts per billion (ppb) at or beyond the property line. 
While existing sources do not need to take any action to demonstrate compliance, all 
sources must meet the combustion emission limit on a dry basis using a revised calculation 
to account for percent oxygen content. 

Additionally, there is a draft amendment to Rule 74.15.1 regarding boilers, steam 
generators, and process heaters. This rule would limit NOx emissions for new or 
replacement units rated greater than 2 million BTU/hr and less than 5 million BTU/hr. These 
new limits would be based on similar standards adopted by the San Joaquin Valley in their 
Rule 4307. 

When new projects are being considered, it is important to include consideration of the 
District regulations; not so much because they will drive a project, but to make sure that 
appropriate equipment is selected that complies with the regulation that are in place. The 
District is becoming more proactive in addressing stationary sources at wastewater 
treatment plants. They should be consulted during the design or selection of processes or 
equipment that falls under their jurisdiction. 

3.5 Regulatory Considerations for Biosolids Management 

Solids generated at a wastewater treatment facility include screenings, grit, primary or raw 
sludge (PS), and secondary or waste activated sludge (WAS). The PS and WAS are 
typically described as solids prior to stabilization. Sludge generated by a wastewater 
treatment facility is defined as biosolids once beneficial use criteria, as determined by 
compliance with Section 503 of Chapter 40 of the Code of Federal Regulations (40 CFR 
503), have been achieved through stabilization processes. Stabilization processes are 
described as those that help reduce pathogens and reduce vector attraction. 

Currently, the OWTP disposes of its screenings, grit, and dewatered anaerobically digested 
solids (or biosolids) by hauling all of it to a nearby landfill. However, the PWIMP will 
consider alternatives to landfilling biosolids in order to make the best use of the energy and 
nutrient content. This section provides a summary of existing and potential future 
regulations that need to be considered as part of the PWIMP's analysis of solids treatment 
and disposal or use options. 

3.5.1 Existing Federal Regulations 

As mentioned above, the EPA regulates biosolids use under 40 CFR 503. The 40 CFR 503 
regulations address land application, surface disposal, and incineration of biosolids. The 40 
CFR 503 regulations are self-implementing and include monitoring, certification, and 
reporting requirements. Agencies are required to send an annual report to the EPA 
summarizing and certifying their compliance with the rule. 

The 40 CFR 503 regulations establish metal concentration limitations, pathogen density 
reduction requirements, vector attraction reduction requirements, and site management 
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practices for land application of biosolids. Land application refers to the beneficial use of 
biosolids for their nutrient and organic matter content. Biosolids land application rates 
cannot exceed the agronomic rate of the vegetation that will be grown. The metal 
concentration limitations are based on a risk assessment prepared by EPA. The pathogen 
density and vector attraction reduction requirements are based on past successful 
experience. Biosolids are classified as either "Class B" or "Class A" with respect to 
pathogen density. Class B biosolids have significantly reduced pathogen densities (as 
compared to raw sludge), but require application site management to ensure protection of 
public health and the environment. Class A biosolids have further reduced pathogen 
densities and do not require application site management to ensure protection of public 
health and the environment. Biosolids that meet the pollutant concentration, Class A 
pathogen, and vector attraction reduction requirements in 40 CFR 503 are typically called 
"Exceptional Quality Biosolids", and can be sold or given away in bulk or bags without 
additional regulation by EPA. 

The 40 CFR 503 regulations also establish requirements for surface disposal and 
incineration of biosolids. Surface disposal includes monofills, surface impoundments, 
lagoons used for final disposal as opposed to treatment, waste piles, dedicated disposal 
sites, and dedicated beneficial use sites. Incineration refers to combustion of sewage 
sludge or biosolids at high temperatures in an enclosed device. The 40 CFR 503 
regulations establish metals concentration limits, total hydrocarbon emission limits, and 
management practices. The use or disposal of non-hazardous incinerator ash is not 
covered by 40 CFR 503; other Federal regulations (40 CFR 257 and 40 CFR 258) cover 
these practices. 

3.5.2 Existing State Regulations 

In California, state regulation of biosolids land application is more stringent than Federal 
regulation. The SWRCB has adopted General WDRs for the Discharge of Biosolids to Land 
for use as a Soil Amendment in Agricultural, Silvicultural, Horticultural, and Land 
Reclamation Activities (Biosolids General Order). The Biosolids General Order can be used 
by RWQCBs for streamlined permitting of biosolids land application sites. The adoption of 
the Biosolids General Order has led to increased consistency between WDRs, however, the 
RWQCBs can adopt site-specific WDRs if conditions warrant. 

The Biosolids General Order applies to Class B land application sites and sites where Class 
A Exceptional Quality biosolids will be applied at rates greater than 10 dry tons per acre per 
year to a field that is larger than 20 acres in size. The Biosolids General Order goes beyond 
the requirements of 40 CFR 503 by requiring additional biosolids testing, soil testing, 
groundwater sampling, and wind and dryness limitations. The SWRCB and the RWQCBs 
generally recognize that highly treated Class A, Exceptional Quality biosolids products such 
as heat dried pellets or properly prepared composts are commercial products and their use 
is not regulated. The California Department of Food and Agriculture (CDFA) regulates 
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nutrient guarantees of fertilizer materials and agricultural minerals. CDFA licensing is 
required for all producers of fertilizing materials and agricultural minerals. 

Biosolids reuse and disposal in landfills falls under the jurisdiction of the California 
Department of Resources Recycling and Recovery (CalRecycle). In addition to regulating 
the co-disposal of biosolids in landfills and use of biosolids for Alternative Daily Cover 
(ADC), CalRecycle also regulates biosolids composting facilities. ADC is considered 
different from co-disposal because it utilizes the biosolids (mixed with other materials, such 
as green waste) as a daily cover for the solid waste placed in the landfill, reducing the need 
to use the soil for that purpose. ADC is considered to be a beneficial use. ADC use is 
limited to 25 percent of the total landfill cover requirements. 

3.5.3 Potential Future Regulations 

Use or disposal of biosolids is becoming progressively difficult in California. Land 
application of biosolids is being restricted by many California counties, and fewer landfills 
are accepting biosolids. 

Numerous counties in California have developed or are currently developing ordinances for 
biosolids land application. Figure 5 summarizes the current status of County ordinances 
that affect land application of biosolids. 

In 2013, California passed Assembly Bill (AB) 341, which requires 75 percent reduction of 
solid waste sent to landfills by 2020 (it is expected that 90 percent reduction of solid waste 
sent to landfills will be required by 2025). Approximately 30 percent of the solid waste 
stream sent to landfills is organic and CalRecycle is working on a plan to eliminate organics 
from landfills in support of the Air Resources Board (ARB) AB 32 Scoping Plan’s target to 
reduce greenhouse gas emissions to 1990 levels by 2020. While the AB 32 Scoping Plan 
does not explicitly state that organic waste streams are or will be prohibited from use as 
ADC, it does state that it is exploring opportunities to phase out landfilling organic material, 
developing legislation as early as 2016. In addition, AB 1594 was passed in September 
2014 requiring that green waste no longer qualify for diversion credit when used as ADC at 
a landfill. This bill may indirectly affect an agency’s biosolids use or disposal program when 
it is fully implemented January 1, 2020. Agencies that mix green waste with biosolids for 
use as ADC at landfills currently receive diversion credit under AB 939, but will no longer be 
able to due to AB 1594. While neither of these bills directly prohibit or limit biosolids sent to 
landfills, solids management options will likely be impacted by these regulations. 

To comply with possible future restrictions, the planning process will need to consider 
alternative biosolids use and/or disposal scenarios that are cost effective. 
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4.0 CLIMATE CHANGE 

4.1 Climate Change: Sea Level Rise 

Sea level is the elevation of the ocean relative to a reference elevation. Along the coast, 
sea level is usually measured relative to the adjacent land and is called relative sea level. 
For practical purposes, sea level is an average or mean elevation recorded over a time 
period long enough to exclude the effects of waves (usually longer than 1 minute). Tide 
gage data is often presented as 1-hour averages, but mean sea level (MSL), in the context 
of global climate change and MSL rise, is usually presented as monthly or annual averages. 

Consequences of global warming include increased melting of land ice (specifically in 
Greenland and Antarctica) and thermal expansion of the marine mixed layer of the ocean, 
both of which contribute to sea level rise. Independent of climate change, vertical land 
movements also contribute to relative sea level change and astronomical tides can cause 
changes in water level along the California coast of about 3 meters (10 feet) (Cayan et al., 
2006). Since the processes contributing to sea level changes all have significant spatial 
variability, it has been suggested that there will be considerable geographic variability in 
changes in the rate of relative sea level rise (Walsh, 2005). 

In the Intergovernmental Panel on Climate Change’s (IPCC) Fourth Assessment Report 
(AR4) published in 2007, the range in projected rise in MSL is 0.18 to 0.59 meters (7 to 23 
inches) by the year 2100 relative to 1990 levels. However, these projections are based on 
physical models that do not reproduce the current rate at which the polar ice caps are 
melting. Since these projections were released, there have been major advances in the 
science of sea level rise. The Independent Science Board (ISB) peer-reviewed studies now 
estimate a rise in MSL of between 0.51 to 1.40 meters (20 to 55 inches) by 2100, and it is 
recommended that 1.40 meters (55 inches) be used for climate change adaptation 
planning. The IPCC conservative estimates should be viewed as minima for planning 
purposes (Healy, 2007). 

Per Executive Order S-13-08 by the Governor of the State of California, Department of 
Water Resources, California Energy Commission, California's Coastal Management 
Agencies, and the Ocean Protection Council, requested that the National Academy of 
Sciences (NAS) create an independent panel to complete the first California Sea Level Rise 
Assessment Report. A prepublication of Sea Level Rise for the Coasts of California, 
Oregon, and Washington: Past, Present, and Future was released in 2012. The report 
projected a range in MSL rise specific to California of nearly the same as that by the ISB – 
0.50 to 1.40 meters (19.8 to 55 inches) – taking into account issues such as coastal erosion 
rates, tidal impacts, El Niño and La Niña events, storm surge, and land subsidence rates. 

Future rates of sea level rise are likely to accelerate. Figure 6 shows the monthly mean 
higher-high water (MHHW) level relative to the North American Vertical Datum (NAVD) at 
one tide gauge located nearest to the OWTP from 1933 to 2012. The range of sea level rise 
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projections determined by the IPCC, FEMA, SB, and NAS to the year 2100 is shown in this 
figure. Figure 7 shows the OWTP site with blue shading representing areas that are 
vulnerable to the projected sea level rise by year 2100. Some uncertainty exists, due to 
uncertainty about the emissions of greenhouse gases, population growth rates, government 
policies to address emissions, and the actual dynamics of the oceans and ice sheets. A 
detailed discussion of which facilities at the OWTP are at risk and the proposed risk 
mitigation measures for each facility is provided in PM 3.7.1. 
 

 
Figure 6 Projected Sea Level Rise 
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Project Memorandum 3.1 

APPENDIX A – OWTP DETAILED DESIGN CRITERIA 
 

  





OXNARD WASTEWATER TREATMENT PLANT

DESIGN CRITERIA

Value

Headworks

Influent Screens
Type Continuous Belt Screen (Duperon)

Number 4

Clear Opening, in 0.25

Capacity, each, mgd 38.7

Type Manual Bar Screen

Number 2

Clear Opening, in 0.5

Capacity, each, mgd 77.4

Screening Conveyors

Type Belt

Number 2

Width, ft 2

Screenings Compactor

Number 2

Capacity, cf/hr 35

Grit Basins

Type Aerated Grit

Number of Basins 2

Length per Basin, ft 45

Width per Basin, ft 20

SWD, ft 11

Grit Pumps

Type Recessed Impeller

Number 8

Capacity, gpm 250

TDH, ft 100

Nameplate hp 40

Grit Separators/Classifiers

Number 3

Capacity, gpm 500

Channel Air Blowers

Type Centrifugal

Number 4

Capacity, cfm 2@540@7.5 psig, 2@340@8.2 psig

Influent Pump Station

Pump Type Dry-pit centrifugal
Number 6

Capacity, gpm 18,000

TDH, ft 70

Nameplate hp 450

Drive Type 2@constant speed and 4@VFDs

Odor Control at Headworks

Type 3-stage absorption system scrubber

Capacity, cfm 25,000

Primary Sedimentation Basins

Type Circular, center feed

Number 4

Diameter, ft 105

Surface Area, each, sf 8,655

Total Surface Area (all in service), sf 34,619

Primary Sludge Pumps

Type Recessed Impeller

Number 4

Capacity, gpm 440

TDH, ft 50

Nameplate hp 25

Drive Type Constant speed

Item



OXNARD WASTEWATER TREATMENT PLANT

DESIGN CRITERIA

ValueItem

Scum Pumping

Type Ejectors

Number 4

Primary Clarifier Chemical Addition

Type Ferric Chloride

Number of Pumps 2

Capacity, gph 9 to 90

Type Polymer (Stranco Polyblend)

Number of Pumps 2

Capacity, gpm 10

Biofilters

Media Type PVC

Number 4

Diameter, ft 1@100' and 1@140'

Media Depth 26

Specific Surface Area, sf/cf 27

Total Media Volume, kcf 604

Ventilation Fans

Number 4 per Biofilter

Capacity, cfm 15,000 cfm@1" WC and 7,500 cfm@1" WC

Nameplate hp 10 and 3

Biofilter Circulation Pumps

Type Mixed flow vertical

Number 4

Capacity, mgd 16.7

TDH, ft 46

Nameplate hp 200

Drive Type Constant speed

Interstage Feed Pumps

Type Mixed flow vertical

Number 3

Capacity, mgd 28.9

TDH, ft 30

Nameplate hp 250

Drive Type VFDs

Activated Sludge Tanks

Type 3-pass

Number 2

Pass Dimensions

Length, ft 450

Width, ft 22

SWD, ft 17

Volume per Pass, MG 1.26

Volume per Tank, MG 3.78

Total Activated Sludge Tank Volume, MG 7.55

Diffusers

Type 7-inch ceramic domes

Number per Tank 6,660

Total Number of Diffusers 13,320

Number of Blanks per Tank 5,940

Total Number of Blanks 11,880

Process Aeration Blowers

Type Single-Stage Compressor

Number 5

Capacity, acfm 3,475 to 6,950

Design psig 9.8

Nameplate hp 350

Channel Aeration Blowers

Type Positive Displacement

Number 1

Capacity, acfm 1674

Design psig 6.0

Nameplate hp



OXNARD WASTEWATER TREATMENT PLANT

DESIGN CRITERIA

ValueItem

Secondary Sedimentation Basins

Type Rectangular

Number 18

Length, ft 150

Width, ft 22

Depth, ft 9.9

Surface Area, each, sf 3,300

Total Surface Area (all in service), sf 59,400

RAS Pumps

Type Mixed flow

Number 4

Capacity, gpm 6,700

TDH, ft 53

Nameplate hp 100

Drive Type VFDs

WAS Pumps

Type Horizontal End Suction

Number 3

Capacity, gpm 480

TDH, ft 79

Nameplate hp 20

Drive Type VFDs

Skimmings Pump Station

Type Recessed Impeller

Number 2

Capacity, gpm 425 / 480

TDH, ft 28 / 66

Nameplate hp 40

Drive Type 2-Speed

Flow Equalization Basins

Number 1

Volume, MG 5

FEB Pumps

Type Vertical Mixed Flow

Number 3

Capacity, gpm 8600

TDH, ft 12.5

Nameplate hp 75

Drive Type VFDs

Chlorine Contact Tanks

Number of Tanks Two 3-pass tanks

Dimensions each pass 3-pass

Length, ft 145

Width, ft 10

SWD, ft 10

Volume, each pass, MG 0.11

Volume, each tank, MG 0.33

Total Volume, MG 0.65

Effluent Pump Station

Type mixed flow electric

Number 1

Capacity, mgd 25

TDH, ft 30

Nameplate hp 200

Drive Type VFD

Type mixed flow engine driven

Number 4

Capacity, mgd 17.3

TDH, ft 146

Nameplate hp 500

Drive Type VFD



OXNARD WASTEWATER TREATMENT PLANT

DESIGN CRITERIA

ValueItem

Ocean Outfall

Length, ft 5,100

Type and Diameter 48-inch RCP

Length, ft 1,700

Type and Diameter 30-inch CIP

Diffuser Length, ft 1,016

Number of Diffusers 85

Diffusers 2-inch ports @ 12' OC, each side

Total No. of Diffusers 170

Design Dilution ratio

Winter 155

Summer 105

Design Capacity, mgd 50

Gravity Thickeners

Type Circular, center feed

Number 2

Diameter, ft 59

SWD, ft 15

Surface Area, each, sf 2,733

Total Surface Area (all in service), sf 5,465

Supply Fans

Number 1

Capacity, cfm 21,680 @ 1/10" WC

Nameplate hp 2

Foul Air/Exhaust Fans

Number 1

Capacity 24,000 @ 4.5" WC

Nameplate hp 40

Thickened Primary Sludge Pumps

Number 3

Capacity, gpm 200

TDH, ft 138

Nameplate hp 15

Drive Type Constant speed

Scum Feed Pump

Number 1

Capacity, gpm 50

TDH, ft 138

Nameplate hp 5

Drive Type Constant speed

DAF Thickeners

Type Circular, center feed

Number 2

Diameter, ft 25

SWD, ft 7.5

Surface Area, each, sf 491

Total Surface Area (all in service), sf 981

Pressurization Pump

Number per DAF 1

Capacity 300@174' and 600@160'

Nameplate hp 40

Air Compressor

Number 1

Capacity 7.1 cfm@ 125 psig

Nameplate hp 2

TWAS Pumps

Number 2

Capacity, gpm 62

TDH, psig 55

Nameplate hp 3

Drive Type VFD



OXNARD WASTEWATER TREATMENT PLANT

DESIGN CRITERIA

ValueItem

Thickener Polymer Feed System

Bulk Polymer Storage Tank 10' Diameter, 13.5' High

Bulk Polymer Transfer Pump

Number 2

Capacity, gpm 0.35

TDH, psig 10

Nameplate hp 0.5

Mix Tank 4' Diameter, 5.5' High

Mixer

Number 1

Type Vertical

Nameplate hp 1

Solution Feed Pumps

Number 3

Capacity, gpm 5

TDH, psig 10

Nameplate hp 1

Anaerobic Digesters

Number 2

Diameter, ft 90

SWD, ft 33.5

Volume, ea, MG 1.6

Number 1

Diameter, ft 110

SWD, ft 33.5

Volume, ea, MG 2.4

Total Volume, MG 5.6

Mixing System

Type Gas Mixing

Number of Blowers 3

Blower Capacity 1,050 cfm@22.1 psig

Blower Nameplate hp 100

Number of Blowers 2

Blower Capacity 350@10 psig

Blower Nameplate hp 40

Number of Blowers 2

Blower Capacity 1,600@10 psig

Blower Nameplate hp 150

Sludge Circulation Pumps

Number 3

Capacity, gpm 650

TDH, ft 70

Nameplate hp 50

Hot Water Circulation Pumps

Number 3

Capacity, gpm 275

TDH, ft 35

Nameplate hp 5

Digested Sludge Screens

Number 2

Type In-Line Rotary Screen

Nameplate hp 1

Digested Sludge Pumps

Number 3

Capacity, gpm 250

TDH, psig 20

Nameplate hp 10

Drive Type VFD

Dewatering System Feed Pumps

Number 4

Capacity, gpm 130

TDH, ft 60

Nameplate hp 7.5

Drive Type VFD

mailto:350@10%20psig
mailto:280@10%20psig


OXNARD WASTEWATER TREATMENT PLANT

DESIGN CRITERIA

ValueItem

Dewatering Units

Number 4

Type Belt Filter Press

Belt Size, m 2.2

Belt Drive Motor Nameplate hp 3

Hydraulic Unit Pump Motor Nameplate hp1.5

Washwater Booster Pum

Capacity, gpm 120

TDH, psig 100

Namplate hp 10

Conveyors

Number 4

Type Belt

Belt Width, ft 2

Nameplate hp 3

Dewatering Polymer Feed System

Bulk Polymer Storage Tank 12' Diameter, 18' High

Manufacturer Polyblen Stranco

Number 4

Feed Capacity, gph 4-40@35 psi

Mixer motor nameplate hp 1/3

Solution Metering Pumps

Number 4

Capacity, gpm 5

TDH, psig 50

Nameplate hp 1/8

Odor Control Facilities

Splids Processing Building Foul Air

Gravity Thickening Foul Air

Scum Handling Area Foul Air

mailto:4-40@35%20psi
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