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BACKGROUND 
 

The California Health and Safety Code (Section 116470(b)) requires that public water systems with 

10,000 or more service connections prepare a special report every three years if water quality 

measurements exceed a Public Health Goal (PHG).  Attachment 1 includes Section 116470(b)). 

 

The report must be completed by July 1 of the year in which it is due and new reports are required 

every three years. The City of Sacramento Department of Utilities prepared reports in 1998, 2001, 

2004, 2007, 2010, 2013, 2016 and the current report was completed by July 1, 2019 as required. 

 

The PHG report must present information on (1) contaminants that have been detected above a PHG, 

(2) health risk information for the detected contaminants, (3) an estimate of the cost to install Best 

Available Technology to reduce the level of a given contaminant, and (4) what action, if any, the local 

water purveyor intends to take to reduce the concentration of the contaminant(s) and the basis for 

that decision.   

 

The State Water Resources Control Board Division of Drinking Water (DDW) sets Maximum 

Contaminant Levels (MCLs) as close as feasible to the PHG taking treatment costs and available 

analytical and treatment technology into consideration.  MCLs are enforceable limits that water 

purveyors must meet to protect public health. 

 

The California Office of Environmental Health Hazard Assessment (OEHHA) is required to determine 

and publish the “numerical public health risk” associated with PHGs and MCLs.  This PHG report uses 

the most recent health risk information published by OEHHA. 

 

This report identifies each contaminant that exceeded its PHG during the 2016 through 2018 period, 

describes the public health risk at both the PHG and the MCL, identifies the Best Available Technology 

(BAT) for treatment, and the costs to install BAT to reduce levels of the contaminant. 

 

Only constituents that are regulated in drinking water, either with an MCL or Treatment Technique 

requirement, and for which either a PHG or Maximum Contaminant Level Goal (MCLG) has been set 

are to be included in the report.  There are some regulated constituents that are routinely monitored 

and detected by water systems at levels below the drinking water standard for which no PHG or 

MCLG have yet been adopted. One example is disinfection byproducts, including trihalomethanes and 

haloacetic acids. These constituents will be addressed in a future report if PHGs are adopted by 

OEHHA. 

 

WHAT ARE PUBLIC HEALTH GOALS?  

 

PHGs are non-enforceable goals established by OEHHA.  PHGs are developed using available 

toxicological data in scientific literature.  A PHG is the level below which OEHHA has determined that 

a drinking water contaminant does not pose a significant health risk.  None of the practical 
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risk-management factors that are considered by the US Environmental Protection Agency (USEPA) 

or DDW in setting enforceable drinking water standards are considered in setting the PHGs. Such 

factors include analytical detection capability, treatment technology availability, and benefits and 

costs.  If a constituent does not have a PHG then, for the preparation of this report, public water 

systems are to use Maximum Contaminant Level Goals (MCLGs) developed by the USEPA.   Like PHGs 

set by OEHHA, MCLGs are the level of contaminant in drinking water at which the USEPA believes 

there are no known or expected risks to health, with a margin of safety.  USEPA sets the MCL as close 

as feasible to the MCLG, taking costs and technology into consideration.  Attachment 2 presents a list 

of constituents with their respective MCLs and PHGs.  

 

WHAT IS BEST AVAILABLE TECHNOLOGY (BAT)? 

 

State law requires that at the same time DDW adopts a primary drinking water standard (i.e., health 

based) they identify BAT for the specific constituent being regulated.  BATs are the best known 

treatment methods to reduce contaminant levels to the MCL.  To be considered BAT, the treatment 

must be proven effective under full-scale field applications.  

 

WHAT ARE DETECTION LIMITS FOR PURPOSES OF REPORTING (DLRS)? 

 

In addition, when DDW establishes a drinking water regulation, the Agency evaluates available 

analytical methods and sets a DLR for the constituent.  DLRs are the lowest concentration of the 

constituent that laboratories report for determining compliance.  A constituent is considered by DDW 

to be “detected” when measured concentrations are above the DLR.  

 

WHAT WATER QUALITY DATA WAS REVIEWED TO PREPARE THIS REPORT?  

 

The 2019 PHG report was prepared based upon a review of water quality data for the years 2016 

through 2018.  Water quality data was collected and reviewed for both surface water treatment 

plants (Sacramento River Water Treatment Plant and the E.A. Fairbairn Water Treatment Plant), the 

City’s wells, and water purchased from the Sacramento Suburban Water District (see addendum). 

 

WHAT GUIDELINES WERE FOLLOWED IN PREPARING THIS REPORT?  

 

The Association of California Water Agencies (ACWA) prepares guidelines for water utilities to use 

in producing their PHG reports. The most recent ACWA guidelines (ACWA, “2019 PHG Guidance”) 

were used to prepare this report.  No guidance materials are available from DDW regarding 

preparation of PHG reports.  OEHHA publishes a document with health risk information for regulated 

constituents. The OEHHA publication (OEHHA, “Health Risk Information for PHG Exceedance 

Reports,” February 2019) was used to prepare this report (see Attachment 3). 
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WHAT CONSTITUENTS WERE DETECTED ABOVE A PHG (OR MCLG)?  

 

Table 1 presents the constituents that were detected by the City of Sacramento Department of 

Utilities above a PHG or an MCLG during 2016 through 2018. 

 

Table 1: Constituents Detected Above PHG or MCLG  

(2016-2018) 

Constituent 
PHG 

(MCLG) 
MCL 

Arsenic 0.004 μg/L 10 μg/L 
Coliform Bacteria (0) 5.0 % 
Gross alpha (0) 15 pCi/L 
Radium-226 0.05 pCi/L 

5 pCi/L* 
Radium-228 0.019 pCi/L 
Uranium 0.43 pCi/L 20 pCi/L 

 μg/L = micrograms per liter (equivalent to parts per billion, ppb) 
 pCi/L = picoCuries per liter 
 *5 pCi/L is the MCL for combined radium-226/radium-228 
 

INORGANIC CHEMICALS 
 
The following section of the PHG report presents a discussion of inorganic chemicals detected 

above their PHG. 

 

Arsenic.  The PHG for arsenic is 0.004 μg/L1.  The federal and state MCL for arsenic is 10 μg/L (the 

federal MCLG is 0 μg/L).  The DLR for arsenic is 2 µg/L and at the present time there are no laboratory 

methods available that can reliably measure arsenic as low as the PHG.  The health risk category 

associated with arsenic is carcinogenicity.  At the PHG, the theoretical cancer risk is 1 × 10-6.  This 

means the 70-year lifetime cancer risk for drinking water at the PHG is 1 excess case of cancer per 

million people exposed.  At the federal MCL of 10 μg/L, the theoretical cancer risk is 2.5 × 10-3.  This 

means the 70-year lifetime cancer risk for drinking water at the federal MCL is 2.5 excess cases per 

1,000 people exposed. 

 

The California DDW has identified the following treatment technologies as Best Available Technology 

for reducing arsenic levels in drinking water to levels closer to the PHG of 0.004 µg/L.   

 

• Activated alumina 

• Coagulation/filtration 

• Ion Exchange  

• Lime softening 

• Reverse Osmosis 

• Electrodialysis 

• Oxidation/filtration 

                                                           
1 1 µg/L (microgram per liter) is equivalent to 1 part per billion. 
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From the above list of Best Available Technology, the cost evaluation was conducted using ion 

exchange, given that ion exchange is also best available technology for radium-226/228 and uranium 

(also included in this PHG report).  It is noted that while ion exchange is Best Available Technology 

for arsenic, uranium, and radium, the type of resin typically used for arsenic and uranium treatment 

is strong base anion (SBA) resin and that for radium is strong acid cation (SAC) resin. Like ion 

exchange, reverse osmosis and lime softening have also been identified as Best Available Technology 

for all three constituents (arsenic, radium 226/228 and uranium).  While many factors (both 

technical and financial) go in to the use of a given technology, ion exchange would be a more cost-

effective approach than either reverse osmosis or lime softening.  Specifically, reverse osmosis was 

not selected for this analysis, due to higher capital and operating costs, the amount of water that 

would be lost as a concentrated brine solution as well as the elevated energy consumption.  Lime 

softening was not selected for this analysis as it can require large amounts of land and would likely 

need additional labor to operate and maintain.   

 

All samples that exceeded the arsenic PHG during 2016 through 2018 were in groundwater wells.  

Table 2 presents the 20 wells where detections exceeded the arsenic PHG during 2016 through 2018.   

The water quality data presented in Table 2 indicates arsenic levels at an average of 4.4 μg/L (with a 

range of 2.2 μg/L to 8.5 μg/L).  All results were below the MCL of 10 μg/L.   

 

The total estimated capital cost to provide SBA ion-exchange treatment at all the wells presented in 

Table 2, at their respective maximum well water production during 2016 through 2018, is 

$49,500,000 (the total annual O&M costs are estimated to be $5,500,000/year)2.  Ion-exchange 

treatment produces a concentrated waste brine that the City of Sacramento would need to dispose.  

The estimated costs assume that the waste brine is discharged to the sewer. Capital and O&M costs 

were estimated with the goal of achieving the arsenic 0.004 µg/L PHG.  There is no information 

available, however, to indicate that ion exchange treatment could in fact reduce arsenic 

concentrations to such a low level.  In addition, the DLR as determined by DDW is 2 µg/L and there 

is no analytical method available that can reliably measure arsenic in drinking water down to 0.004 

µg/L.  

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
2Attachment 4 presents a description of the model and methodology used to estimate capital and O&M costs 
presented in this PHG Report.  
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Table 2: Wells Where Arsenic Was Detected Above PHG 

(2016-2018) 

Well 

Number 

Arsenic Concentration (µg/L) 

Maximum 

Water 

Production 

(gpm) 

SBA Exchange 

Treatment Cost 

2016 2017 2018  

Capital 

($M) 

Annual 

O&M 

($M/Year) 

83* 6.5/4.7 6.1/5.9/5.7/6.1 5.1/5.9/5.7/6.5/7.4 679 2.20 0.27 

93  4.2  478 2.08 0.26 

94  2.6  796 2.80 0.28 

107  3.4  942 2.81 0.28 

112  2.3  556 2.17 0.26 

123  3.9/4.4/4 3.5/4.3/4.4/4.6 541 2.17 0.26 

126  3  731 2.20 0.27 

129 2.7  2.4 698 2.20 0.27 

131 2.4  2.4 514 2.17 0.26 

133  3.7  1,201 3.54 0.30 

134  2.6  716 2.20 0.27 

137  2.5  677 2.20 0.27 

138 2.8 2.2  891 2.80 0.28 

139  3.3  347 1.49 0.24 

153A 3.9 3.5  1,017 2.90 0.29 

155 2.2  2.3 752 2.80 0.28 

156  3.7  802 2.81 0.28 

158  2.7  864 2.80 0.28 

159*  2.4  611 2.19 0.26 

164 4.6/4/3.8 5.2/6.8/7.4/8.6 7.9/8.5/5.4/5.2 1,167 2.93 0.30 

gpm = gallons per minute 
$M = dollars in millions (2018 Dollars) 
O&M = operation and maintenance costs 
*Well 83 has been taken out of service and likely will not return to service.  Well 159 has been 
permanently taken out of service.  
  

RADIONUCLIDES 
 
During 2016 to 2018, three naturally occurring radionuclides were detected in groundwater wells:  

radium-226/228, uranium and gross alpha.  The following sections present an evaluation of the 

health risks and treatment costs for reducing the levels of these three constituents. 

 

Radium-226/228.  Radium-226/228 is a naturally occurring radionuclide. Radium can be present 

as several isotopes that have different radioactive properties.  The most common isotopes in 

groundwater are radium-226 and radium-228.  The PHG for radium-226 is 0.05 pCi/L (picoCuries 
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per liter)3 and the DLR is 1 pCi/L.  The PHG for radium-228 is 0.019 pCi/L and the DLR is 1 pCi/L.  

The MCL for combined radium-226/228 is 5 pCi/L.    The health risk category associated with radium-

226 is carcinogenicity.  At the PHG, the theoretical cancer risk is 1 × 10-6.  This means the 70-year 

lifetime theoretical cancer risk for drinking water at the PHG is 1 excess case of cancer per million 

people exposed.  At the MCL of 5 pCi/L, the numerical cancer risk for radium-226, assuming all 

radium is present a radium-226, is 1 × 10-4, whereas that for radium-228 is 3 × 10-4.  This means the 

70-year lifetime theoretical cancer risk for drinking water at the MCL is between 1 and 3 excess cases 

per 10,000 people exposed. 

 

The State Water Resources Control Board DDW has identified the following treatment technologies 

as Best Available Technology for reducing radium-226/228 levels in drinking water.   

 

• Ion exchange 
• Reverse Osmosis 
• Lime softening 

 

From the above list of best available treatment technology, the cost evaluation was conducted using 

ion exchange, given that ion exchange is also Best Available Technology for arsenic and uranium (also 

included in this PHG report).  However, as previously described, while ion-exchange is Best Available 

Technology for arsenic, uranium, and radium, the type of ion-exchange resin typically used for 

arsenic and uranium treatment is SBA resin and that for radium is SAC resin.  

 

Table 3 presents the four wells where radium-226/228 was detected above the PHG, but below the 

MCL of 5 pCi/L during 2016 through 2018.  The levels detected above the PHG ranged from 1.1 pCi/L 

to 3.0 pCi/L.  The total estimated capital cost to provide SAC ion-exchange treatment at the four wells 

presented in Table 3 is estimated at $7,500,000 (and the total annual O&M costs are estimated to be 

$1,000,000/year).  Ion-exchange treatment produces a concentrated waste brine that the City of 

Sacramento would need to dispose.  The estimated costs assume that the waste brine is discharged 

to the sewer.  

 

Table 3: Wells Where Radium-226/228 Was Detected Above the PHG 
(2016-2018) 

Well 

Number 

Radium-226/228 

Concentration (pCi/L) 

Maximum 

Water 

Production 

(gpm) 

SAC Ion-Exchange 

Treatment Cost 

2016 2017 2018 

Capital 

($M) 

Annual O&M 

($M/Year) 

107  1.9/2.3  942 2.2 0.27 

155 1.1   752 0.97 0.23 

159  2.6  611 1.50 0.25 

164* 1.6/0 3.0/2.0  1,167 2.85 0.29 

 gpm = gallons per minute; $M = dollars in millions (2018 Dollars); O&M = operation and maintenance 
costs; *Quarterly monitoring conducted for Well 164 during 2016 and 2017. 

 

                                                           
3 A pCi/L is the unit typically used to describe the concentration of radioactivity in drinking water.  
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Uranium.  Uranium is a naturally occurring radionuclide.  The PHG for uranium is 0.43 pCi/L and the 

DLR is 1 pCi/L.  The MCL for uranium is 20 pCi/L.    The health risk category associated with uranium 

is carcinogenicity.  At the PHG, the theoretical cancer risk is 1 × 10-6.  This means the 70-year lifetime 

theoretical cancer risk for drinking water at the PHG is 1 excess case of cancer per million people 

exposed.  At the MCL of 20 pCi/L, the numerical cancer risk is 5 × 10-5.  This means the 70-year lifetime 

theoretical cancer risk for drinking water at the MCL is five excess cases per 100,000 people exposed. 

 

The State Water Resources Control Board DDW has identified the following treatment technologies 

as Best Available Technology for reducing uranium levels in drinking water.   

 

• Ion exchange 

• Reverse Osmosis 

• Lime softening 

• Coagulation/filtration 

 

From the above list of Best Available Technology, the cost evaluation was conducted using ion 

exchange, given that ion exchange is also best available technology for arsenic and radium (also 

included in this PHG report). 

 

Table 4 presents the three wells where uranium was detected above the PHG, but below the MCL 

during 2016 through 2018.  The levels detected above the PHG were 1 pCi/L, 1.7 pCi/L and 2.9 pCi/L 

(below the MCL of 20 pCi/L).  The total estimated capital cost to provide ion exchange treatment with 

the SBA resin at the three wells presented in Table 4 is estimated at $5,000,000 (and the total annual 

O&M costs are estimated to be $700,000/year).  Ion-exchange treatment produces a concentrated 

waste brine that the City of Sacramento would need to dispose.  The estimated costs assume that the 

waste brine is discharged to the sewer.  

 
Table 4: Wells Where Uranium Was Detected Above the PHG 

(2016-2018) 

Well 

Number 

Uranium Concentration 

(pCi/L) 

Maximum 

Water 

Production 

(gpm) 

SBA Ion-Exchange Treatment 

Cost 

2016 2017 2018 Capital ($M) 

Annual O&M 

($M/Year) 

83 2.9   679 2.1 0.24 

107  1.7  942 2.1 0.24 

159  1  611 0.75 0.22 

gpm = gallons per minute 
$M = dollars in millions (2018 dollars) 
O&M = operation and maintenance costs 

 

Gross Alpha.  OEHHA has not established a PHG for gross alpha activity because the results are used 

as a screening tool for naturally occurring radionuclides (i.e., gross alpha does not represent a specific 

constituent).  The federal MCLG for gross alpha is 0 pCi/L due to the classification of gross alpha 

radioactivity as carcinogenic.  The cancer health risk at 0 pCi/L is zero.  The MCL for gross alpha 
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activity is 15 pCi/L and the DLR is 3 pCi/L.  Gross alpha measurements can indicate the presence of 

a number of alpha emitting radionuclides, such as uranium and radium.  OEHHA indicates that 

depending upon which isotopes are present, the numerical cancer health risk at the MCL of 15 pCi/L 

could be 1 × 10-3.  That means for a 70-year lifetime exposure at the MCL, there could be a theoretical 

risk of one excess case of cancer per 1,000 people exposed.  

 

During 2016 through 2018, Well 83 had a gross alpha detection above the MCLG.  Table 5 presents 

the gross alpha result of 3.8 pCi/L (below the MCL of 15 pCi/L) for Well 83.  DDW has identified 

reverse osmosis as the Best Available Technology for reducing gross alpha levels in drinking water.  

The cost evaluation was conducted using reverse osmosis given that no other technology has been 

identified as best available technology.  The total estimated capital cost for reverse osmosis treatment 

at Well 83 would be $6,000,000 (the total annual O&M costs would be $600,000/year). A brief 

description of the estimated cost procedure for Well 83 is presented in Attachment 4 of this 

document. Reverse osmosis treatment produces a concentrated waste that the City of Sacramento 

would need to dispose.  The estimated costs assume that the reverse osmosis concentrate is 

discharged to the sewer and do not include the costs to replace the lost water.   

 
 

Table 5: Wells Where Gross Alpha Was Detected Above the PHG 
(2016-2018) 

Well 

Number 

Gross Alpha Concentration 

(pCi/L) 

Maximum 

Water 

Production 

(gpm) 

Reverse Osmosis 

 Treatment Cost 

2016 2017 2018 Capital ($M) 

Annual O&M 

($M/Year) 

83* 3.8   679 6.0 0.6 

gpm = gallons per minute; $M = dollars in millions (2018 dollars); O&M = operation and maintenance costs 
*Well 83 has been removed from service and is unlikely to be returned to service.  

 
COLIFORM BACTERIA 
 
The MCL for coliform bacteria is 5% positive samples of all distribution system samples per month.  

There is no PHG set for coliforms but USEPA set an MCLG of zero.  Coliform bacteria are  ubiquitous 

in nature and are not generally considered harmful.  They are used as an indicator of bacteriological 

contamination because of the ease in monitoring and analysis.  If a positive sample is found, follow 

up sampling is required.  It is difficult, if not impossible, to assure that a system will never get a 

positive sample. During 2016 through 2018, the City of Sacramento Department of Utilities collected 

approximately 240 samples each month throughout the entire distribution system for coliform 

analysis (approximately 2,900 samples were collected each year).  

 

Because coliform bacteria are only a surrogate indicator of the potential presence of pathogens, it is 

not possible to state a specific numerical health risk.  Table 6 presents the monthly results from 2016 

through 2018 when at least one monthly sample was positive for total coliforms. 
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Table 6: Months Where at Least One Sample Was Total Coliform Positive 
(2016 – 2018)  

2016 2017 2018 

Month Percent 

Positive 

Month Percent 

Positive 

Month Percent 

Positive 

Jan 2.3 Apr 0.4 Mar 0.4 

Feb 0.9 May 0.4 Nov 0.4 

Mar -- Sept 1.2 Dec 0.4 

Apr 0.4 Nov 0.4 -- -- 

May 0.4 -- -- -- -- 

June 0.8 -- -- -- -- 

July 1.6 -- -- -- -- 

Aug 1.2 -- -- -- -- 

Sept 0.4 -- -- -- -- 

Oct 1.9 -- -- -- -- 

Nov 1.6 -- -- -- -- 

Dec 0.8 -- -- -- -- 

 
 

Table 7 presents the total number of samples collected, the total number of positive coliform 

samples detected, and the percent of the total number of samples that were positive for each year 

during 2016 – 2018. 

 

Table 7: Positive Coliform Samples 
(2016-2018) 

Year 
Total Number of 

Samples Collected 

Number of 

Positives/Year 

Percent 

Positives/Year 

2016 2,975 31 1% 

2017 2,890 6 0.2% 

2018 2,882 3 0.1% 

 

 

Title 22 lists the following Best Available Technology for microbiological contaminants (Section 

64447, CCR): 

 

• Protection of wells from coliform contamination by appropriate placement and 

construction, 

• Maintenance of a disinfectant residual throughout the distribution system,  

• Proper maintenance of the distribution system, and 

• Filtration and disinfection of approved surface water or disinfection of groundwater. 

 

The City of Sacramento Department of Utilities implements the above Best Available Technology for 

total coliforms.  The City’s two surface water sources are filtered and disinfected and all wells are 
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disinfected at the source before serving water to the system.  City staff collect samples from 

throughout the City’s water distribution system on a daily basis to check for the presence of coliforms 

and to measure the level of disinfectant in the water.  The City maintains positive pressure 

throughout the distribution system to minimize the chance of intrusion of constituents into drinking 

water pipes.   The City also maintains an effective cross-connection control program. This is to 

prevent water used for industrial or irrigation purposes from flowing back into the distribution 

system.   All groundwater wells are properly constructed and operated and are inspected annually 

by the State Water Resources Control Board DDW. 

 
SUMMARY OF TOTAL COSTS AND POTENTIAL IMPACT ON CUSTOMER BILLS  
 
As required, treatment costs were estimated for regulated constituents that were detected above the 

PHG but below the MCL.  For arsenic, radium-226/228 and uranium, ion exchange costs were 

evaluated for all three constituents, given that ion-exchange is one of the Best Available Technologies 

for all three constituents.  The type of ion-exchange resin typically used for arsenic and uranium 

treatment is SBA resin and that for radium is SAC resin. Thus, for those wells containing water with 

arsenic or uranium and radium (Wells 107, 155, 159, 164), a two-stage ion exchange treatment train 

was selected. The cost for the two-stage ion-exchange treatment was estimated by adding the 

individual costs of the SBA (for arsenic and uranium treatment) and SAC (for radium) exchange 

treatment technologies. For gross alpha, costs were estimated using reverse osmosis.  Table 8 

presents the capital costs and annual O&M costs for each well evaluated in this PHG Report.  In 

addition, Table 8 presents the annualized total cost for each well (this is the sum of the annualized 

capital cost plus the annual O&M costs).  For 2016 through 2018, the total capital costs to install ion-

exchange and reverse osmosis Best Available Technology are estimated to be $60,700,000 and the 

annual O&M cost is estimated to be $7,200,000.   The total annualized capital cost plus the annual 

O&M costs would be approximately $11,700,000.   The estimated increase in each City of Sacramento 

customer’s water bill would be approximately $83 per year or $6.90 per month. 
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Table 8: Summary of Capital and O&M Costs 
(2016 – 2018) 

Well 

Number 

Constituents 

Detected 

Constituent Driving 

the Cost (& 

Treatment) 

Cost of Treatment (2018 Dollars) 

Capital Cost, 

$M 

Annual O&M 

($M/Year) 

Annualized Total 

Cost* ($M/Year) 

83 
Gross alpha, 

Uranium, 
Arsenic 

Gross alpha (RO) 6.0 0.6 1.1 

93 Arsenic Arsenic (IX - SBA) 2.1 0.3 0.4 

94 Arsenic Arsenic (IX - SBA) 2.8 0.3 0.5 

107 
Arsenic, 

Uranium, 
Radium 

Arsenic (IX - SBA) &  
Radium (IX - SAC) 

5.0 0.6 1.0 

112 Arsenic Arsenic (IX - SBA) 2.2 0.3 0.4 

123 Arsenic Arsenic (IX - SBA) 2.2 0.3 0.4 

126 Arsenic Arsenic (IX - SBA) 2.2 0.3 0.5 

129 Arsenic Arsenic (IX - SBA) 2.2 0.3 0.4 

131 Arsenic Arsenic (IX - SBA) 2.2 0.3 0.4 

133 Arsenic Arsenic (IX - SBA) 3.5 0.3 0.6 

134 Arsenic Arsenic (IX - SBA) 2.2 0.3 0.4 

137 Arsenic Arsenic (IX - SBA) 2.2 0.3 0.4 

138 Arsenic Arsenic (IX - SBA) 2.8 0.3 0.5 

139 Arsenic Arsenic (IX - SBA) 1.5 0.2 0.4 

153A Arsenic Arsenic (IX - SBA) 2.9 0.3 0.5 

155 
Arsenic, 
Radium 

Arsenic (IX - SBA) &  
Radium (IX - SAC) 

3.8 0.5 0.8 

156 Arsenic Arsenic (IX - SBA) 2.8 0.3 0.5 

158 Arsenic Arsenic (IX - SBA) 2.8 0.3 0.5 

159 
Arsenic, 

Uranium, 
Radium 

Arsenic (IX - SBA) &  
Radium (IX - SAC) 

3.7 0.5 0.8 

164 
Arsenic, 
Radium 

Arsenic (IX - SBA) &  
Radium (IX - SAC) 

5.8 0.6 1.1 

Total 60.7 7.2 11.7 

*Annualized total cost is the sum of the annual O&M cost and the amortized capital annual cost.  The amortized 
capital annual cost was calculated assuming a 20-year amortization period and an interest rate of 5%.  
**The total costs are the sum of the actual costs from the model.  The individual well costs are presented using 
one significant figure. For example, for well 112 the modeled capital cost was $2.17M.  The table presents this 
value as $2.2M. 
IX = ion-exchange, SBA = strong base anion, SAC = strong acid cation, RO = reverse osmosis 

 

RECOMMENDATIONS  
 
The drinking water quality of the City of Sacramento Department of Utilities meets all State of 

California and USEPA drinking water standards set to protect public health. To further reduce the 
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levels of the constituents identified in this report that are already below the health-based MCLs 

established to provide “safe drinking water,” would require additional costly treatment processes 

and would increase the annual customer water bills.  The health protection benefits of these potential 

reductions are unclear and may not be quantifiable. Therefore, no action is proposed. 
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ADDENDUM: PURCHASED WATER FROM SACRAMENTO SUBURBAN WATER DISTRICT 

 

As part of a State of California-approved groundwater substitution transfer, the City received water 

from Sacramento Suburban Water District (SSWD) during  July 2018 through September 2018.   A 

total of 1,236 million gallons was received over an 80-day period.  The water entered the City’s 

distribution system through a single interconnection with SSWD.  Assuming the SSWD water entered 

the City’s distribution system 24/7, the average flow was 10,729 gallons/minute.  This water 

represented 4% of the total amount of water consumed by the City during 2018.  Based on water 

quality data provided by SSWD, the following constituents exceeded their respective PHGs: 

 

• Arsenic  
• Gross alpha 
• Radium 226/228 
• Uranium 

 
As determined for the City’s PHG report, the appropriate Best Available Technology (reverse 

osmosis) was identified that would treat all of the above constituents.   

 

If treatment were needed for these constituents, it would be provided by SSWD at the individual 

sources.  It would not be reasonable for the City to provide treatment.  However, for the sake of 

completeness for this PHG report, capital and O&M costs were developed to install and operate 

reverse osmosis treatment for these constituents at the point of entry into the City’s distribution 

system.  The estimated total capital cost, in 2018 dollars, would be $50,500,000, and the annual O&M 

would be $8,800,000.   The total annualized capital cost plus the annual O&M costs would be 

approximately $12,900,000.  The estimated increase in each City of Sacramento customer’s water bill 

would be approximately $91 per year or $7.60 per month.   The cost estimates assume that the 

reverse osmosis concentrate is discharged to the sewer. The estimated costs do not include the costs 

to replace that lost water.   
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ATTACHMENT 1 

 

EXCERPT FROM CALIFRONIA HEALTH & SAFETY CODE 

 SECTION 116470 (b) 

 

116470. (b) On or before July 1, 1998, and every three years thereafter, public water systems serving 
more than 10,000 service connections that detect one or more contaminants in drinking water that 
exceed the applicable public health goal, shall prepare a brief written report in plain language that 
does all of the following: 
(1) Identifies each contaminant detected in drinking water that exceeds the applicable public health 
goal. 
(2) Discloses the numerical public health risk, determined by the office, associated with the maximum 
contaminant level for each contaminant identified in paragraph (1) and the numerical public health 
risk determined by the office associated with the public health goal for that contaminant. 
(3) Identifies the category of risk to public health, including, but not limited to, carcinogenic, 
mutagenic, teratogenic, and acute toxicity, associated with exposure to the contaminant in drinking 
water, and includes a brief plainly worded description of these terms. 
(4) Describes the best available technology, if any is then available on a commercial basis, to remove 
the contaminant or reduce the concentration of the contaminant. The public water system may, solely 
at its own discretion, briefly describe actions that have been taken on its own, or by other entities, to 
prevent the introduction of the contaminant into drinking water supplies. 
(5) Estimates the aggregate cost and the cost per customer of utilizing the technology described in 
paragraph (4), if any, to reduce the concentration of that contaminant in drinking water to a level at 
or below the public health goal. 
(6) Briefly describes what action, if any, the local water purveyor intends to take to reduce the 
concentration of the contaminant in public drinking water supplies and the basis for that decision. 
(c) Public water systems required to prepare a report pursuant to subdivision (b) shall hold a public 
hearing for the purpose of accepting and responding to public comment on the report. Public water 
systems may hold the public hearing as part of any regularly scheduled meeting. 
(d) The department shall not require a public water system to take any action to reduce or eliminate 
any exceedance of a public health goal. 
(e) Enforcement of this section does not require the department to amend a public water system's 
operating permit. 
(f) Pending adoption of a public health goal by the Office of Environmental Health Hazard Assessment 
pursuant to subdivision (c) of Section 116365, and in lieu thereof, public water systems shall use the 
national maximum contaminant level goal adopted by the United States Environmental Protection 
Agency for the corresponding contaminant for purposes of complying with the notice and hearing 
requirements of this section. 
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ATTACHMENT 2 

 

TABLE OF CALIFORNIA REGULATED CONSTITUENTS WITH MCLs AND PHGs 

 

 

 

 



This table includes: For comparison:

California's maximum contaminant levels (MCLs) 

Detection limits for purposes of reporting (DLRs)

Regulated Contaminant MCL DLR PHG
Date of 

PHG
MCL MCLG

Aluminum 1 0.05 0.6 2001 -- --
Antimony 0.006 0.006 0.001 2016 0.006 0,006
Arsenic 0.010 0.002 0.000004 2004 0.010 zero
Asbestos (MFL = million fibers per liter; for 
fibers >10 microns long)

7 MFL 0.2 MFL 7 MFL 2003 7 MFL 7 MFL

Barium 1 0.1 2 2003 2 2
Beryllium 0.004 0.001 0.001 2003 0.004 0.004
Cadmium 0.005 0.001 0.00004 2006 0.005 0.005
Chromium, Total - OEHHA withdrew the 
0.0025-mg/L PHG

0.05 0.01
withdrawn 
Nov. 2001

1999 0.1 0.1

Chromium, Hexavalent - 0.01-mg/L MCL & 
0.001-mg/L DLR repealed September 2017 

-- -- 0.00002 2011 -- --

Cyanide 0.15 0.1 0.15 1997 0.2 0.2
Fluoride 2 0.1 1 1997 4.0 4.0

Mercury (inorganic) 0.002 0.001 0.0012
1999 

(rev2005)
*

0.002 0.002

Nickel 0.1 0.01 0.012 2001 -- --

Nitrate (as nitrogen, N) 10 as N 0.4
45 as NO3 
(=10 as N)

2018 10 10

Nitrite (as N) 1 as N 0.4 1 as N 2018 1 1
Nitrate + Nitrite (as N) 10 as N -- 10 as N 2018 -- --
Perchlorate 0.006 0.004 0.001 2015 -- --
Selenium 0.05 0.005 0.03 2010 0.05 0.05

Thallium 0.002 0.001 0.0001
1999 

(rev2004)
0.002 0.0005

 

Copper 1.3 0.05 0.3 2008 1.3 1.3
Lead 0.015 0.005 0.0002 2009 0.015 zero

Gross alpha particle activity - OEHHA 
concluded in 2003 that a PHG was not 
practical 

15 3 none n/a 15 zero

Gross beta particle activity  - OEHHA 
concluded in 2003 that a PHG was not 
practical

4 mrem/yr 4 none n/a 4 mrem/yr zero

Radium-226 -- 1 0.05 2006
Radium-228 -- 1 0.019 2006
Radium-226 + Radium-228 5 -- -- -- 5 zero
Strontium-90 8 2 0.35 2006 -- --
Tritium 20,000 1,000 400 2006 -- --
Uranium 20 1 0.43 2001 30 µg/L zero

Benzene 0.001 0.0005 0.00015 2001 0.005 zero

Radionuclides with MCLs in 22 CCR §64441 and §64443 —Radioactivity

[units are picocuries per liter (pCi/L), unless otherwise stated; n/a = not applicable]

Chemicals with MCLs in 22 CCR §64444 —Organic Chemicals

(a) Volatile Organic Chemicals (VOCs)

Federal MCLs and 
Maximum 

Contaminant Level 
Goals (MCLGs) (US 

EPA)

MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants

(Units are in milligrams per liter (mg/L), unless otherwise noted.)

Last Update:  March 13, 2019

Also, the PHG for NDMA (which is not yet regulated) is included at the bottom of this table.

Chemicals with MCLs in 22 CCR §64431 —Inorganic Chemicals

Public health goals (PHGs) from the Office of Environmental Health Hazard Assessment 
(OEHHA)

Copper and Lead, 22 CCR §64672.3

Values referred to as MCLs for lead and copper are not actually MCLs; instead, they are 
called "Action Levels" under the lead and copper rule
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Carbon tetrachloride 0.0005 0.0005 0.0001 2000 0.005 zero

1,2-Dichlorobenzene 0.6 0.0005 0.6
1997 

(rev2009)
0.6 0.6

1,4-Dichlorobenzene (p-DCB) 0.005 0.0005 0.006 1997 0.075 0.075
1,1-Dichloroethane (1,1-DCA) 0.005 0.0005 0.003 2003 -- --

1,2-Dichloroethane (1,2-DCA) 0.0005 0.0005 0.0004
1999 

(rev2005)
0.005 zero

1,1-Dichloroethylene (1,1-DCE) 0.006 0.0005 0.01 1999 0.007 0.007
cis-1,2-Dichloroethylene 0.006 0.0005 0.013 2018 0.07 0.07
trans-1,2-Dichloroethylene 0.01 0.0005 0.05 2018 0.1 0.1

Dichloromethane (Methylene chloride) 0.005 0.0005 0.004 2000 0.005 zero

1,2-Dichloropropane 0.005 0.0005 0.0005 1999 0.005 zero

1,3-Dichloropropene 0.0005 0.0005 0.0002
1999 

(rev2006)
-- --

Ethylbenzene 0.3 0.0005 0.3 1997 0.7 0.7
Methyl tertiary butyl ether (MTBE) 0.013 0.003 0.013 1999 -- --
Monochlorobenzene 0.07 0.0005 0.07 2014 0.1 0.1
Styrene 0.1 0.0005 0.0005 2010 0.1 0.1
1,1,2,2-Tetrachloroethane 0.001 0.0005 0.0001 2003 0.1 0.1
Tetrachloroethylene (PCE) 0.005 0.0005 0.00006 2001 0.005 zero
Toluene 0.15 0.0005 0.15 1999 1 1
1,2,4-Trichlorobenzene  0.005 0.0005 0.005 1999 0.07 0.07
1,1,1-Trichloroethane (1,1,1-TCA) 0.200 0.0005 1 2006 0.2 0.2
1,1,2-Trichloroethane (1,1,2-TCA) 0.005 0.0005 0.0003 2006 0.005 0.003
Trichloroethylene (TCE) 0.005 0.0005 0.0017 2009 0.005 zero
Trichlorofluoromethane (Freon 11) 0.15 0.005 1.3 2014 -- --
1,1,2-Trichloro-1,2,2-Trifluoroethane (Freon 
113)

1.2 0.01 4
1997 

(rev2011)
-- --

Vinyl chloride 0.0005 0.0005 0.00005 2000 0.002 zero
Xylenes 1.750 0.0005 1.8 1997 10 10

Alachlor 0.002 0.001 0.004 1997 0.002 zero
Atrazine 0.001 0.0005 0.00015 1999 0.003 0.003

Bentazon 0.018 0.002 0.2
1999 

(rev2009)
-- --

Benzo(a)pyrene 0.0002 0.0001 0.000007 2010 0.0002 zero
Carbofuran 0.018 0.005 0.0007 2016 0.04 0.04

Chlordane 0.0001 0.0001 0.00003
1997 

(rev2006)
0.002 zero

Dalapon 0.2 0.01 0.79
1997 

(rev2009)
0.2 0.2

1,2-Dibromo-3-chloropropane (DBCP) 0.0002 0.00001 0.0000017 1999 0.0002 zero

2,4-Dichlorophenoxyacetic acid (2,4-D) 0.07 0.01 0.02 2009 0.07 0.07

Di(2-ethylhexyl)adipate 0.4 0.005 0.2 2003 0.4 0.4
Di(2-ethylhexyl)phthalate (DEHP) 0.004 0.003 0.012 1997 0.006 zero

Dinoseb 0.007 0.002 0.014
1997 

(rev2010)
0.007 0.007

Diquat 0.02 0.004 0.006 2016 0.02 0.02
Endothal 0.1 0.045 0.094 2014 0.1 0.1
Endrin 0.002 0.0001 0.0003 2016 0.002 0.002
Ethylene dibromide (EDB) 0.00005 0.00002 0.00001 2003 0.00005 zero
Glyphosate 0.7 0.025 0.9 2007 0.7 0.7
Heptachlor 0.00001 0.00001 0.000008 1999 0.0004 zero
Heptachlor epoxide 0.00001 0.00001 0.000006 1999 0.0002 zero
Hexachlorobenzene 0.001 0.0005 0.00003 2003 0.001 zero
Hexachlorocyclopentadiene 0.05 0.001 0.002 2014 0.05 0.05

Lindane 0.0002 0.0002 0.000032
1999 

(rev2005)
0.0002 0.0002

Methoxychlor 0.03 0.01 0.00009 2010 0.04 0.04
Molinate 0.02 0.002 0.001 2008 -- --
Oxamyl 0.05 0.02 0.026 2009 0.2 0.2
Pentachlorophenol 0.001 0.0002 0.0003 2009 0.001 zero
Picloram 0.5 0.001 0.166 2016 0.5 0.5
Polychlorinated biphenyls (PCBs) 0.0005 0.0005 0.00009 2007 0.0005 zero
Simazine 0.004 0.001 0.004 2001 0.004 0.004
Thiobencarb 0.07 0.001 0.042 2016 -- --
Toxaphene 0.003 0.001 0.00003 2003 0.003 zero
1,2,3-Trichloropropane 0.000005 0.000005 0.0000007 2009 -- --

(b) Non-Volatile Synthetic Organic Chemicals (SOCs)
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2,3,7,8-TCDD (dioxin) 3x10-8 5x10-9 5x10-11 2010 3x10-8 zero
2,4,5-TP (Silvex) 0.05 0.001 0.003 2014 0.05 0.05

 

Total Trihalomethanes 0.080 -- -- -- 0.080 --
     Bromodichloromethane -- 0.0010 0.00006 2018 draft -- zero
     Bromoform -- 0.0010 0.0005 2018 draft -- zero
     Chloroform -- 0.0010 0.0004 2018 draft -- 0.07
     Dibromochloromethane -- 0.0010 0.0001 2018 draft -- 0.06
Haloacetic Acids (five) (HAA5) 0.060 -- -- -- 0.060 --
     Monochloroacetic Acid -- 0.0020 -- -- -- 0.07
     Dichloroacetic Adic -- 0.0010 -- -- -- zero
     Trichloroacetic Acid -- 0.0010 -- -- -- 0.02
     Monobromoacetic Acid -- 0.0010 -- -- -- --
     Dibromoacetic Acid -- 0.0010 -- -- -- --

Bromate 0.010 0.0050** 0.0001 2009 0.01 zero

Chlorite 1.0 0.020 0.05 2009 1 0.8

N-Nitrosodimethylamine (NDMA) -- -- 0.000003 2006 -- --

Chemicals with MCLs in 22 CCR §64533 —Disinfection Byproducts

*OEHHA's review of this chemical during the year indicated (rev20XX) resulted in no 
change in the PHG. 

Chemicals with PHGs established in response to DDW requests.  These are not 
currently regulated drinking water contaminants.

**The DLR for Bromate is 0.0010 mg/L  for analysis performed using EPA Method 317.0 
Revision 2.0, 321.8, or 326.0.
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