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BACKGROUND  

The California legislature has established the concept of Public Health Goals (PHG). PHGs are 
established by the California Environmental Protection Agency (Cal/EPA) Office of Environmental 
Health Hazard Assessment (OEHHA). A PHG is a non-enforceable goal, used as a health risk assessment, 
not a proposed drinking water standard.  It is the level of a contaminant in drinking water, which is 
considered not to pose a significant risk to health if consumed for a lifetime.  This determination is made 
without regard to cost or treatability. The State Water Resources Control Board (SWRCB)/ Division of 
Drinking Water (DDW), uses PHGs in the evaluation of health-related drinking water standards, known 
as Maximum Contaminant Levels (MCLs). DDW uses PHGs to identify MCLS that are to be reviewed 
for possible revision, or when setting new MCLs for unregulated chemicals. 

California Health and Safety Code Section 116470(b) requires large water utilities (more than 10,000 
service connections), prepare a special report if their water quality measurements have exceeded any 
PHGs in the three previous calendar years. The law also requires that where OEHHA has not a PHG for a 
contaminant, the water suppliers are to use the Maximum Contaminant Level Goal (MCLG) adopted by 
the United States Environmental Protection Agency (USEPA). MCLGs are the federal equivalent to 
PHGs, but not identical. Only constituents which have a California primary drinking water standard and 
for which either a PHG or MCLG has been set are to be addressed in this report. 

There are a few constituents that are routinely detected in water systems at levels usually well below the 
drinking water standards, for which no PHG nor MCLG have yet been adopted by OEHHA or USEPA. 

This report provides the following information required by the Health and Safety Code for each 
constituent detected in the City of Oxnard’s water supply in 2016-2018 that exceeded a PHG or MCLG. 

 Numerical public health risk associated with the MCL, PHG, or MCLG 

 Category or type of risk to health that could be associated with each constituent 
 Best Available Treatment Technology that could be used to reduce the constituent level 

 Estimate of the cost to install the Best Available Treatment Technology, if it is appropriate and 
feasible.  

 

WHAT ARE PHGs? 

 PHGs are set by the California Office of Environmental Health Hazard Assessment (OEHHA) 
which is part of Cal/EPA. 

 PHGs are based solely on public health risk considerations. None of the risk management factors 
that are considered by the DDW in setting drinking water standards, are considered in setting the 
PHGs. These factors include analytical detection capabilities, treatment technology available, 
benefits and cost. 

 PHGs are not enforceable and are not required to be met by any public water system. MCLGs are 
federal equivalent to PHGs and are set by the USEPA. 
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WATER QUALITY DATA CONSIDERED 

All water quality data collected for the City of Oxnard’s Water Distribution System from 2016 - 2018 is 
used for the purpose of determining water compliance with state drinking water standards. This 
information was summarized in tables included in the Drinking Water Consumer Confidence Reports 
made available to all City of Oxnard customers, residents, and businesses for those years. The City’s most 
recent Drinking Water Consumer Confidence Report is available at www.oxnard.org/CCR. 

Most of the constituents tested in water were reported as Non-Detect (ND) and are not generally listed in 
the Drinking Water Consumer Confidence Report. When a constituent is reported as ND, it generally 
means that the laboratory did not detect the compound, but it could also mean that it was detected at a 
level less than California’s Detection Level for Reporting (DLR) purposes. 

 

BEST AVAILABLE TREATMENT TECHNOLOGY AND COST ESTIMATES 

Both the USEPA and DDW have adopted what are known as Best Available Technologies (BATs), which 
are the best known methods of reducing contaminant levels. Capital construction and operation and 
maintenance (O&M) costs can be estimated for such technologies.  Since many PHGs and MCLGs are set 
much lower than the MCL, it is not always possible or feasible to determine what treatment is needed to 
further reduce a constituent down to or near the PHG or MCLG. For example, USEPA sets the MCLG for 
potential cancer-causing chemicals at zero. Estimating the costs to reduce a constituent is difficult, if not 
impossible, because it is not possible to verify by analytical means that the level has been lowered to zero. 
In some cases, installing treatment to try and further reduce very low levels of one constituent may have 
adverse effects on other aspects of water quality. 

 

CONSTITUENTS DETECTED THAT EXCEED A PHG OR MCLG IN OXNARD 
 

 
CONSTITUENT (UNITS) 
 

SWRCB 
MCL 

OEHHA 
PHG 

USEPA 
MCLG 

MAXIMUM 
LEVEL DETECTED 

Arsenic (mg/L) 0.01 0.000004 0 0.0022 
Cadmium (mg/L) 0.005 0.00004 0.005 0.00047 
Copper (mg/L) 1.3 0.3 1.3 0.58 
Lead (mg/L) 0.015 0.0002 0 0.0061 
Gross Alpha Particles (pCi/L) 15 none 0 5.24 
Gross Beta Particles (pCi/L) 50 none 0 6.8 
Uranium (pCi/L) 20 0.43 0 4.6 
Ethylene Dibromide (EDB) (mg/L) 0.00005 0.00001 0 0.000044 
Bromate (mg/L) 0.01 0.0001 0 0.0037 
mg/L= milligrams per liter 
pCi/L= picocuries per liter 
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Each of the nine constituents listed are described below, including current state and or federal 
water quality standards, level observed within the City system, potential source of constituent, 
numerical public health risk associated with the MCL and the PHG or MCLG, category or type 
of risk to health that could be associated with each constituent, and the best available technology 
for treatment. 

 

Arsenic 

The MCL for arsenic in drinking water is 0.01 milligrams per liter (mg/L).  The level of arsenic detected 
in Oxnard Water was below the MCL with a maximum level of 0.0022 mg/L. The City did not, however, 
meet the PHG for this constituent which was set at 0.000004 mg/L. The most probable source of the 
arsenic detected in the City’s water system was erosion of natural deposits. 

Health Risk Category: Cancer. Some people who drink water containing arsenic in excess of the MCL 
over many years may experience skin damage, circulatory system problems, and may have an increased 
risk of getting cancer. Numeric Health Risk at PHG: Cancer risk. Theoretical 70-year lifetime excess risk 
is one cancer case per million people (expressed as 1x10-6). Numeric Health Risk at California MCL: 
Cancer risk. Theoretical 70-year lifetime excess cancer risk is one excess cancer case per hundred people 
(expressed as 2.5x10-3). 

The best available technology (BAT) for arsenic removal includes reverse osmosis (RO) and ion 
exchange (IX). Status: RO treatment is currently provided at wells 32, 33, and 34 which is the BAT for 
arsenic 

 

Cadmium 

The MCL for cadmium in drinking water is 0.005 milligrams per liter (mg/L). The level of cadmium 
detected in Oxnard Water was well below the MCL with a maximum level of 0.00047 mg/L. The City did 
not meet the PHG for this constituent which was set at 0.00004 mg/L. The most probable source of the 
cadmium detected in the City’s water was erosion of natural deposits. 

Health Risk Category: Nephrotoxicity (harms the kidney).  Cadmium has the chronic potential to cause 
kidney, liver, bone and blood damage from long-term exposure at levels above the maximum contaminant 
level (MCL). Numeric Health Risk at PHG: Not Applicable (N/A). Numeric Health Risk at California 
MCL: N/A. 

The best available technology (BAT) for cadmium removal includes reverse osmosis (RO) and 
distillation. Status: RO treatment is currently provided at wells 32, 33, and 34 which is the BAT for 
cadmium. 
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Copper 

Water taken at the customer’s tap must meet the state and federal drinking water Action Level (AL) for 
copper at 1.3 mg/L. The PHG for copper is 0.3 mg/L. In addition, the California Secondary Maximum 
Contaminant Level (SMCL) for copper is 1.0 mg/L. The 90th percentile value for copper in Oxnard at 
customer taps tested in 2018 was 0.58 mg/L, which did not exceed the AL. Potential sources of copper in 
the City water system include internal corrosion of household plumbing systems, discharges from 
industrial manufactures, and erosion of natural deposits. Unlike most other water constituents, copper can 
increase in concentration within the distribution system and in a customer’s home, particularly if the 
home plumbing consists of copper pipes. For this reason, copper levels are measured “at the tap.”  The 
level of copper measured within the distribution system, not at customer taps, was 0.01mg/L, which is 
below the AL, PHG, and SMCL. 

Health Risk Category: Copper is an essential nutrient, but some people who drink water containing 
copper in excess of the AL over a relatively short amount of time may experience gastrointestinal distress. 
Some people who drink water containing copper in excess of the AL over many years may suffer liver or 
kidney damage. Numeric Health Risk at PHG: N/A. According to OEHHA, present methodology does 
not allow a numerical determination of public health risk for a non-carcinogen. Numeric Health Risk at 
AL: N/A. Same as Numeric Health Risk at PHG. 

The BAT for copper removal at the tap is corrosion control in the distribution system, which includes the 
addition of zinc phosphate as a corrosion control inhibitor and seasonal additions of lime to passivate the 
system. Status: No treatment for copper is currently provided. 

 

Lead 

The state and federal drinking water Action Level (AL) for lead is 0.015 mg/L. The PHG for lead is 
0.0002 mg/L. The 90th percentile value for lead in Oxnard customer taps tested in 2018 was 0.0061 mg/L, 
which did not exceed the AL. Potential sources of lead in the City’s water system include internal 
corrosion of household plumbing systems, discharges from industrial manufacturers, and erosion of 
natural deposits. Unlike most other constituents, lead can increase in concentration within the distribution 
system and in a customer’s home, especially if the home plumbing copper pipes are joined with lead 
solder. For this reason, lead is measured “at the tap.” The lead level measured within the distribution 
system, not at the customer’s tap, was 0.00035 mg/L, which is below the AL. 

Health Risk Category: Neurotoxicity. Infants and children who drink water containing lead in excess of 
the AL may experience delays in their physical or mental development. Adults who drink this water over 
many years may develop kidney problems or high blood pressure. Numeric Health Risk at PHG: N/A. 
According to the OEHHA, present methodology does not allow a numerical determination of public 
health risk for a non-carcinogen. Numeric Health Risk at AL: N/A. Same as Numeric Health Risk at 
PHG. 
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The BAT for lead removal at the tap is corrosion control in the distribution system, which includes the 
addition of zinc phosphates a corrosion control inhibitor and seasonal additions of lime to passivate the 
system. Status: No treatment for lead is currently provided. 

 

Gross Alpha Particles Activity 

Gross alpha particles activity has a state MCL of 15 picocuries per liter (pCi/L). Gross alpha particle 
activity has no PHG, but the federal MCLG is zero. Maximum level of gross alpha particles in City water 
was 5.24 pCi/L, which was below the MCL. The most probable source of gross alpha particle activity 
detected in the City water system was from erosion of naturally occurring minerals. 

Health Risk Category: Alpha particle activity is considered to be a human carcinogen. Certain minerals 
are radioactive and may emit a form of radiation known as alpha radiation. Some people who drink water 
containing alpha emitters in excess of the MCL over many years may have an increased risk of getting 
cancer. Numeric Health Risk at MCLG: For an MCLG of zero, the excess cancer risk is zero. Numeric 
Health Risk at MCL: Approximately 1x10-3 for the most potent alpha emitter. 

BATs for removal of gross alpha particle emitters include reverse osmosis (RO) and ion exchange (IX). 
RO treatment is currently at wells 32, 33, and 34 and is the BAT for radioactivity. 

 

Gross Beta Particle Activity 

Gross beta particle activity has a state MCL of 50 pCI/L (equivalent to 4 millirem per year). Gross beta 
particle activity has no PHG, but the MCLG is zero. Maximum level of gross beta particles in City water 
was 6.8 pCi/L. The most probable source of gross beta particles activity detected in the City water system 
was from naturally occurring minerals. 

Health Risk Category: Beta particle activity is considered to be a human carcinogen. Certain minerals are 
radioactive and may emit forms of radiation known as photons and beta radiation. Some people who drink 
water containing photon and beta emitters in excess of the MCL over many years may have an increased 
risk of getting cancer. Numeric Health Risk at MCLG: For an MCLG of zero, the excess cancer risk is 
zero. Numeric Health Risk at MCL: Approximately 2x10-3 for the most potent beta emitter. 

BATs for removal of gross beta particle emitters include RO and IX. Status: RO treatment is currently at 
wells 32, 33, and 34 and is a BAT for radioactivity. 

 

Uranium 

The state MCL for uranium is 20 pCi/L. The PHG for uranium is 0.43 pCi/L. Maximum observed level of 
uranium was 4.6 pCi/L. The most probable source of uranium detected in the City water system was from 
erosion of naturally occurring minerals. 
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Health Risk Category: Carcinogenic/chronic toxicity. Some people who drink water containing uranium 
in excess of the MCL over many years may have kidney problems or an increased risk of getting cancer. 
Numeric Health Risk at PHG: The theoretical 70-year lifetime cancer risk for drinking water with 
uranium above 0.43pCi/L is one excess cancer case per million people (1x10-6). For a MCLG of zero, the 
cancer risk is zero. Numerical Health Risk at MCL: The theoretical 70-year lifetime cancer risk for 
drinking water with uranium above 20 pCi/L is 5 excess cancer cases per 100,000 people (5x10-5). 

BATs for removal of uranium include RO and IX. Status: RO treatment is currently at wells 32, 33, and 
34 and is a BAT for radioactivity.  

 

Ethylene Dibromide (EDB) 

The state MCL for ethylene dibromide (EDB) is 0.00005 mg/L. The PHG level for EDB is 0.00001 mg/L. 
The level of EDB detected in the City’s water was below the MCL. All City water samples for 2016 and 
2017 met both MCL and PHG. Only one sample in 2018 had a maximum level of 0.000044 mg/L which 
was detected, and did not meet the PHG level. Since this was an unusual result, additional testing was 
conducted. Both subsequent tests for EDB were Non-Detect, suggesting that the initial test result may 
have been an error.  The most probable sources of EDB include discharge from petroleum refineries, 
underground gas tank leaks, and fumigants once used to protect against insects that may still have 
minimal residual in soil during runoff. 

Health Risk Category: Carcinogenicity. Some people who drink water containing ethylene dibromide 
(EDB) in excess of the MCL, over many years may experience liver, stomach, reproductive system, and 
kidney problems. There is also an increased risk of getting cancer. Numeric Health Risk at PHG: The 
theoretical 70-year lifetime cancer risk for drinking water with EDB above the 0.00001 mg/L is one 
excess cancer case per million (1x10-6). Numeric Health Risk at MCL: The theoretical 70-year lifetime 
cancer risk for drinking water above the 0.00005 is 5 excess cancer cases per million (5x10-6). 

BATs for the removal of ethylene dibromide includes granular activated carbon and packed tower 
aeration. 

 

Bromate 

The state MCL for bromate is 0.01 mg/L. The PHG level for bromate is 0.0001 mg/L. The level of 
bromate detected within the City water was 0.0037 mg/L, well below the MCL, but did not meet the 
PHG. The most probable source of bromate detected in the City water system was a byproduct of drinking 
water disinfection with ozone. 

Health Risk Category: Cancer. Some people who drink water containing bromate in excess of the PHG 
over many years may experience skin damage or circulatory system problems, and may have an increased 
risk of getting cancer. Numeric Health Risk at PHG: Theoretical 70-year lifetime cancer risk is one excess 
cancer case per million (1x10-6). Numeric Health Risk at MCL: Theoretical 70-year lifetime cancer risk is 
one excess cancer case per ten thousand (1x10-4). 
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BATs for bromate removal includes RO and IX. Status: RO treatment is currently provided at city wells 
32, 33, and 34 and is a BAT for bromate. 

 

ESTIMATED COSTS TO ACHIEVE PHG GOALS 

The California Health and Safety code requires that this report includes an estimate of the aggregate cost 
and cost per customer for additional treatment to achieve the PHGs. Reverse osmosis (RO), ion exchange 
(IX), and corrosion control are potential BATs available for the constituents of concern. 

It is estimated that additional RO treatment would have to be constructed at three City blending stations 
that do not currently have a desalter. RO treatment capacity needed at each station is estimated at 7.5 
million gallons per day, totaling 22.5 million gallons per day for three stations. The cost estimates 
includes engineering, construction, operation, 30-year amortization at 5 percent for debt service, and 3 
percent annual inflation. However, the cost estimates do not include land costs, conveyance, and 
permitting.  

Estimated total cost for the City would be approximately $20,400,000 per year as shown in the chart 
below. Total additional cost per customer would be approximately $382 per year.  

System Characteristics Treatment 
RO # of units 3 
RO Capacity/Station (MGD) 7.5 
RO Engineering/Construction Cost per unit ($ million) (2013$) (1,2) 24 
RO Total Annual Cost ($ million/year) (2030$) (3) 20.4 
Total Additional Annual Cost per Customer ($ / connection / year)(2030$) (4,5) 382 
Notes: 

1. RO costs provided by City of Oxnard ($24 million/ desalter). (City, 2015) 

2. Costs for inflation and additional capital/operating are assumed to be balanced by the use of newer technology      
and efficiencies. 

3. RO Total Annual Cost provided by City of Oxnard (based on $732/AF). Desalters are to be constructed over a 15 
year period. City will treat approximately 16,900 AFY of groundwater by year 2030. 

4. Costs adjusted to 2030 dollars with inflation estimated at 3% per year. Total additional annual cost per customer 
for additional RO treatment adjusted to 2030 dollars. 

5. Current number of service connections is 41,500 (City, 2015 UWMP). Projected 2030 service connections is 
53,400 (based on mean increase from 1992-2010). 
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RECOMMENDATION 

The City of Oxnard routinely performs and reports compliance monitoring of its water supplies. Water 
delivered by the City complies with all drinking water standards set by the state and federal government. 
On average, contaminants detected had concentrations far below MCLs. Only nine contaminants had at 
least one sample that was detected at a higher level than the PHG or MCLG, which are non-enforceable 
goals. In addition, this report estimates significant treatment costs to potentially achieve PHGs and 
MCLGs. Because many PHGs and MCLGs are set at zero, it is not always feasible to determine what 
treatment is needed to reduce a constituent downward to or near zero. Furthermore, it is often not possible 
to verify by analytical means that the level has actually been lowered to zero.   

For these reasons, City staff has determined that this financial investment is not warranted at this time 
given the low risks associated with the PHGs and MCLGs discussed in this report. 

If you have any questions concerning this report, please contact Richard Maria, Water Regulatory 
Compliance Coordinator, at (805) 200-5374. 

 

 

 

 

 

 

                                         


