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Overview of Water SystemOverview of Water System

TW’s Main System is 
One of the Largest and 

Most Complex 
Groundwater Systems in 

the Nation

CentralCentral

TARP/
South Side

TARP/
South Side

Tucson

Tucson M
ountains

Avra ValleyAvra Valley

SAVSARP SAVSARP 

CAVSARPCAVSARP

Santa CruzSanta Cruz

PMRRPPMRRP

Santa Catalina 
Mountains

242,600 Services242,600 Services

216 Wells216 Wells

4,500 Miles of Mains4,500 Miles of Mains

62 Reservoirs/Tanks62 Reservoirs/Tanks

266 Sampling Points266 Sampling Points



Drinking Water ComplianceDrinking Water Compliance

Regulatory Hierarchy

U.S. Congress
Enacts legislation

U.S. Environmental Protection Agency (EPA)
Develops regulations

State
Adopts laws and regulations

State (ADEQ)
Issues permits and enforces compliance

Tucson Water and Pima County Regional Wastewater 
Reclamation Department

Implement regulatory requirements

Regulatory Hierarchy

U.S. Congress
Enacts legislation

U.S. Environmental Protection Agency (EPA)
Develops regulations

State
Adopts laws and regulations

State (ADEQ)
Issues permits and enforces compliance

Tucson Water and Pima County Regional Wastewater 
Reclamation Department

Implement regulatory requirements



Regulatory Terms Regulatory Terms 

CCLCCL Contaminant Candidate List Contaminant Candidate List 
MCLMCL Maximum Contaminant Level Maximum Contaminant Level 
MCLGMCLG Maximum Contaminant Level GoalMaximum Contaminant Level Goal
Preliminary Remediation GoalPreliminary Remediation Goal
Health Advisory LevelHealth Advisory Level



Drinking Water Compliance (cont.)Drinking Water Compliance (cont.)

22Catalina Catalina 1010--171171

22Rancho Del Sol Rancho Del Sol 
LindoLindo

1010--173173

22Thunderhead Thunderhead 1010--179179

11Sierrita Foothills Sierrita Foothills 1010--270270

11PolicePolice--Fire Fire 
Academy Academy 

1010--313313

MaranaMaranaSunset Ranch Sunset Ranch 1010--325325

199199Main SystemMain System1010--112112

33Corona De Corona De 
Tucson Tucson 

1010--169169

22Silverbell West Silverbell West 1010--162162

22Diamond Bell Diamond Bell 1010--159159

22Valley View Acres Valley View Acres 1010--158158

WELLSWELLSNAMENAMEPWSPWS



Potable Water Potable Water ComplianceTucsonComplianceTucson Water Water 
2007 2007 -- 2009 Results Drinking Water Compliance Tests2009 Results Drinking Water Compliance Tests

135135RadiochemicalsRadiochemicals

26,92626,926TotalTotal

3,7403,740Volatile Organic ChemicalsVolatile Organic Chemicals

10,41810,418Synthetic OrganicSynthetic Organic
ChemicalsChemicals

132132Maximum ResidualMaximum Residual
Detection LevelsDetection Levels

326326Lead and CopperLead and Copper

2,4542,454Inorganic ChemicalsInorganic Chemicals

124124Disinfection ByDisinfection By--ProductsProducts

9,6119,611ColiformsColiforms

Samples forSamples for
Calendar YearCalendar Year
2007 2007 –– 20092009

Regulated Chemicals Regulated Chemicals 
TestedTested

Microbiology (Coliform) Results
(9,611 Tests)

Microbiology
Detects 0.1%

Microbiology
Non-detects 99.9%

Inorganic
Detects 6%

Other Chemical
Detects 2%

Chemical
Non-Detects 92%

Chemical Results
(17,329 Tests)



Regulatory Compliance Monitoring CostsRegulatory Compliance Monitoring Costs

2009 Cost for Complying with National Primary 2009 Cost for Complying with National Primary 
Drinking Water Standards:      $2.83 MDrinking Water Standards:      $2.83 M



MultiMulti--Barrier ApproachBarrier Approach

TW utilizes a TW utilizes a ““Multiple BarrierMultiple Barrier”” approach to approach to 
potable water protectionpotable water protection

Sampling for 
regulated and 
unregulated 
contaminants 
on a regular 
basis

Maintaining 
chlorine 
target 
levels 
in the 
system

Management 
practices, 
Operational 
strategies, 
and 
participation 
in on-going 
research

Monitoring

Treatment
Prevention



Water Quality LaboratoryWater Quality Laboratory

The Tucson Water-Water Quality Laboratory is licensed by the 
Arizona Department of Health Services (ADHS).  



Contaminants of Emerging ConcernContaminants of Emerging Concern

CECsCECs -- Natural or manmade Natural or manmade 
compounds that are detected in compounds that are detected in 
the environment with a potential the environment with a potential 
effect on organism development effect on organism development 
and human health. and human health. 

CECsCECs are often classified as are often classified as 
pharmaceutical and personal pharmaceutical and personal 
care products (PPCPs) and care products (PPCPs) and 
endocrine disrupting endocrine disrupting 
compounds (compounds (EDCsEDCs). ). 



Contaminants of Emerging Concern (cont.)Contaminants of Emerging Concern (cont.)

Antibiotics (Veterinary and Antibiotics (Veterinary and 
Human)Human)
Human DrugsHuman Drugs
•• PrescriptionPrescription
•• NonNon--prescriptionprescription

Industrial and Household Industrial and Household 
Wastewater ProductsWastewater Products

•• InsecticidesInsecticides
•• Plasticizers, fire retardants, Plasticizers, fire retardants, 

solventssolvents
Sex and Steroidal HormonesSex and Steroidal Hormones

•• BiogenicsBiogenics
•• SterolsSterols



Contaminants of Emerging Concern (cont.)Contaminants of Emerging Concern (cont.)
Origins and Fate of Origins and Fate of PPCPPPCP’’ss in the Environmentin the Environment



Contaminants of Emerging Concern (cont.)Contaminants of Emerging Concern (cont.)

Scientists first found pharmaceuticals Scientists first found pharmaceuticals 
in wastewater during the1970s.in wastewater during the1970s.

Since the midSince the mid--19901990’’s, EPAs, EPA’’s Office of s Office of 
Water used the term Water used the term ““emerging emerging 
contaminantscontaminants”” to loosely describe to loosely describe 
chemicals and other substances that chemicals and other substances that 
have no regulatory standard.have no regulatory standard.

1999 1999 --2000 The USGS published the discovery of emerging 2000 The USGS published the discovery of emerging 
contaminants in U.S. waterways.contaminants in U.S. waterways.

Primarily due to improved analytical detection levels, Primarily due to improved analytical detection levels, 
microconstituents in the environment have been routinely detectemicroconstituents in the environment have been routinely detected.d.



Contaminants of Emerging Concern (cont.)Contaminants of Emerging Concern (cont.)

What Are the Health Risks? What Are the Health Risks? 

The risks to aquatic organisms and The risks to aquatic organisms and 
to humans are unknown regarding to humans are unknown regarding 
CECsCECs, largely because  the , largely because  the 
concentrations vary in water. concentrations vary in water. 

There are currently no known There are currently no known 
human health effects from such human health effects from such 
lowlow--level exposures in drinking level exposures in drinking 
water. water. 



Contaminants of Emerging Concern (cont.)Contaminants of Emerging Concern (cont.)

Statement before the Senate Subcommittee (04/15/08)
“Contrary to recent reports that characterize 
pharmaceuticals in water as an entirely new issue, 
pharmaceuticals were first reported in US waters by the EPA 
in 1975. The fact that more water pharmaceuticals are  
detected today are due to increasingly sensitive analytical 
technology.”

The Snyder et. al. AwwaRF report is the most extensive 
report to date on treatment technologies that were 
successful, partially successful or unsuccessful in removing 
CECs in the studied surface and reuse waters. 

Recently recruited to work at the Arizona Laboratory for Recently recruited to work at the Arizona Laboratory for 
Emerging ContaminantsEmerging Contaminants (ALEC) ALEC) –– University of ArizonaUniversity of Arizona

Dr. Shane SnyderDr. Shane Snyder



Tucson WaterTucson Water’’s Sentry Programs Sentry Program

TW initiated a Microconstituent TW initiated a Microconstituent 
Sampling program (Sampling program (““Sentry Sentry 
ProgramProgram””) in 2008) in 2008

Purpose:Purpose:

•• To identify the possibility To identify the possibility 
of microconstituents in of microconstituents in 
our potable water supplyour potable water supply

Sampling Locations: Sampling Locations: 

•• Wells that may be Wells that may be 
influenced by effluent.influenced by effluent.



CarbamazepineCarbamazepine is an anticonvulsant and mood stabilizing drug is an anticonvulsant and mood stabilizing drug 
used primarily in treatment of epilepsy and bipolar disorder. used primarily in treatment of epilepsy and bipolar disorder. 

FluoxetineFluoxetine is the primary ingredient found in common antiis the primary ingredient found in common anti--
depressants like Prozac. depressants like Prozac. 

SulfamethoxazoleSulfamethoxazole is an antibiotic commonly used to treat is an antibiotic commonly used to treat 
urinary tract infections. urinary tract infections. 

Perfluoro octanesulfonatePerfluoro octanesulfonate--PFOSPFOS is a common ingredient is a common ingredient 
found in 3M found in 3M ScotchguardScotchguard brand products. It has been found brand products. It has been found 
globally in the environment. globally in the environment. 

Microconstituent Detections Microconstituent Detections -- 20092009



65Perfluoro octanesulfonate-PFOS
120CarbamazepineZ-013A

Results (ng/L) Detected CompoundWell Name

1.4Sulfamethoxazole
42Perfluoro octanesulfonate-PFOS
1.2Fluoxetine
11CarbamazepineY-001A

Results (ng/L) Detected CompoundWell Name

48Perfluoro octanesulfonate-PFOS
65CarbamazepineY-004A

Results (ng/L) Detected CompoundWell Name

3.9Perfluoro octanesulfonate-PFOS
11CarbamazepineW-001B

Results (ng/L) Detected CompoundWell Name

No Constituents DetectedEPDS 124 (Savsarp)
Results (ng/L) Detected CompoundWell Name

2009 Microconstituents Sampling Results2009 Microconstituents Sampling Results

Perfluoro octanesulfonate-PFOS 0.21
Results (ng/L) Detected CompoundSample Point Name

EPDS 159 (Cavsarp)



What is the size of a Microconstituent?What is the size of a Microconstituent?

Part per million (mg/L)Part per million (mg/L)

one second of time in approximately 11one second of time in approximately 11½½ days.days.

Part per billion (Part per billion (µµg/L)g/L)
one second of time in approximately 31.7 years one second of time in approximately 31.7 years 

Part per trillion (Part per trillion (ngng/L)/L)
one second of time in approximately 31,700 one second of time in approximately 31,700 
years. years. 



What Are We Doing About It?What Are We Doing About It?

Tucson Water is currently the sponsoring Tucson Water is currently the sponsoring 
agency or supporting the following related agency or supporting the following related 
projects and programs:projects and programs:
Voluntary Sentry Research Testing Program for Voluntary Sentry Research Testing Program for 
Microconstituents (Microconstituents (CECsCECs))
UA ALEC project: UA ALEC project: CECsCECs analytical laboratory analytical laboratory 
analysis method development; characterization of analysis method development; characterization of 
source contributions of source contributions of CECsCECs..
Proposed USGS project: Proposed USGS project: CECsCECs source occurrence source occurrence 
and removal mechanisms by conventional reclaim and removal mechanisms by conventional reclaim 
water treatment and/or natural attenuation through water treatment and/or natural attenuation through 
recharge.recharge.
Pima County Wastewater Management: Pima County Wastewater Management: 
Pharmaceutical Take Back Program for Pharmaceutical Take Back Program for 
destruction and control of prescription drugs and destruction and control of prescription drugs and 
medications.medications.



Contaminant of Emerging Concern:Contaminant of Emerging Concern:
1,41,4--dioxanedioxane

Tucson Airport Remediation Tucson Airport Remediation 
Project (TARP)Project (TARP)

Since 1995, TARP is an Since 1995, TARP is an 
example of TWexample of TW’’s involvement s involvement 
in, and response to TCE in in, and response to TCE in 
groundwater. The Remedy is groundwater. The Remedy is 
for TCE only.for TCE only.

1,41,4--dioxane was detected in dioxane was detected in 
2002, is currently on the CCL, 2002, is currently on the CCL, 
and has a Health Advisory.and has a Health Advisory.

Region 9: Superfund



1,41,4--dioxane (cont.)dioxane (cont.)

What is 1,4What is 1,4--dioxane?dioxane?
1,41,4--dioxane is a solvent dioxane is a solvent 
commonly found in commonly found in 
cosmetics, toiletries, paints cosmetics, toiletries, paints 
varnishes, and even varnishes, and even 
foodstuffs as a byproduct of foodstuffs as a byproduct of 
packaging or manufacturing.  packaging or manufacturing.  
It is also used as a stabilizer It is also used as a stabilizer 
in cleaning and degreasing in cleaning and degreasing 
agents.  agents.  
Because millions of pounds Because millions of pounds 
of 1,4of 1,4--dioxane are used every dioxane are used every 
year in manufacturing, the year in manufacturing, the 
compound has been compound has been 
frequently detected in the frequently detected in the 
environment.environment.



1,41,4--dioxane (cont.)dioxane (cont.)

What are the Potential Health Effects?What are the Potential Health Effects?

According to the EPAAccording to the EPA’’s fact sheet on this s fact sheet on this 
substance:substance:

At the Preliminary Remediation Goal level At the Preliminary Remediation Goal level 
of 6.1 ppb, people who drink 2 liters of of 6.1 ppb, people who drink 2 liters of 
water every day for 30 years will have no water every day for 30 years will have no 
more than a onemore than a one--inin--one million increased one million increased 
chance of developing cancer.chance of developing cancer.

At the Health Advisory level of 3.0 ppb, At the Health Advisory level of 3.0 ppb, 
people would have to drink 2 liters daily people would have to drink 2 liters daily 
over a 70 year lifetime to achieve the over a 70 year lifetime to achieve the 
same onesame one--inin--one million risk exposure.one million risk exposure.



PUBLIC OUTREACH:  UCABPUBLIC OUTREACH:  UCAB

The Unified CitizensThe Unified Citizens’’
Advisory Board was Advisory Board was 
established to monitor established to monitor 
the TCE remediation the TCE remediation 
program.  program.  
It is composed of It is composed of 
residents living in the residents living in the 
area of the TCE area of the TCE 
plume, regulatory plume, regulatory 
agencies, and the agencies, and the 
remaining remaining ““potentially potentially 
responsible parties.responsible parties.””
UCAB was notified in UCAB was notified in 
May 2002 of 1,4May 2002 of 1,4--
Dioxane findings in the Dioxane findings in the 
TARP Plume.TARP Plume.



What Are We Doing About ItWhat Are We Doing About It

Tucson Water has been Tucson Water has been 
working closely with the working closely with the 
Environmental Protection Environmental Protection 
Agency (EPA), the Arizona Agency (EPA), the Arizona 
Department of Department of 
Environmental Quality Environmental Quality 
(ADEQ), and more (ADEQ), and more 
recently with the U.S. Air recently with the U.S. Air 
Force, regarding1,4Force, regarding1,4--
Dioxane issues.Dioxane issues.



Existing TreatmentExisting Treatment

The air stripping The air stripping 
process used to process used to 
remediate remediate 
groundwater at groundwater at 
TARP and at AFPTARP and at AFP--
44 does not remove 44 does not remove 
1,41,4--dioxane due to dioxane due to 
its high solubility in its high solubility in 
water. water. 



What Are We Doing About It (cont.)? What Are We Doing About It (cont.)? 

BlendingBlending
Continue to utilize  Continue to utilize  
existing blending existing blending 
strategies by way of strategies by way of 
existing available existing available 
water sources to water sources to 
manage and mitigate manage and mitigate 
1,41,4--dioxane levels at dioxane levels at 
or below 3 ppb going or below 3 ppb going 
into the drinking water into the drinking water 
system. system. 

$500,000 yr$500,000 yr



Potential Treatment Cost Potential Treatment Cost 

Advanced Advanced 
Oxidation Plant, Oxidation Plant, 
for removal of for removal of 
1,41,4--dioxane dioxane 
levels down to levels down to 
1.00 ppb going 1.00 ppb going 
into the drinking into the drinking 
water system.water system.

CIP $6.6MCIP $6.6M
O&M O&M 

$830,000 yr$830,000 yr



Emerging Issue:  ArsenicEmerging Issue:  Arsenic

Arsenic occurs Arsenic occurs 
naturally in the naturally in the 

geology and the geology and the 
groundwater of groundwater of 

the Southwestern the Southwestern 
United States, United States, 
including the including the 

Tucson Region.Tucson Region.



Arsenic (cont.)Arsenic (cont.)

The Arsenic RuleThe Arsenic Rule

In October 2002, EPA In October 2002, EPA 
announced decision announced decision 
to lower Arsenic to lower Arsenic 
standard from 50 ppb standard from 50 ppb 
down to 10 ppb.down to 10 ppb.

Effective date of rule Effective date of rule 
was January 23, was January 23, 
2006.2006.



Arsenic (cont.)Arsenic (cont.)

Maximum Contaminant Level
in parts per billion (ppb) 

MCL = 10 ppb

Maximum Contaminant Level Goal MCLG = 0 ppb 

Health Effects
Skin damage or problems with circulatory systems, and may have 

increased risk of getting cancer 

Sources of contamination
Erosion of natural deposits; runoff from orchards, runoff from glass & 

electronic production wastes 



Arsenic (cont.)Arsenic (cont.)

EPA's Office of Research and EPA's Office of Research and 
Development is in the process of updating Development is in the process of updating 
the agency's Arsenic Toxicological the agency's Arsenic Toxicological 
Review.  Review.  

This document is now in external peer This document is now in external peer 
review with EPA's Science Advisory review with EPA's Science Advisory 
Board. Board. 

A new lower MCL of 0.21 ppb is now being A new lower MCL of 0.21 ppb is now being 
considered by EPA.considered by EPA.



Arsenic (cont.)Arsenic (cont.)

CentralCentral

TARP/
South Side

TARP/
South Side

Tucson

Tucson M
ountains

Avra ValleyAvra Valley

SAVSARP SAVSARP 

CAVSARPCAVSARP

Santa CruzSanta Cruz

PMRRPPMRRP

Santa Catalina 
Mountains

Central 
• Wells = 119
• Capacity = 88.7 MGD
South Side
• Wells = 3
• Capacity = 1.6 MGD
TARP
• Wells = 9 
• Capacity = 6.6 MGD
Santa Cruz 
• Wells = 15
• Capacity = 12.1 MGD
Avra Valley  
• Wells = 23 
• Capacity = 28.7 MGD
CAVSARP 
• Wells = 33
• Capacity = 70.2 MGD
Total
• Wells = 216 wells 

• Capacity = 212 MGD

What are the potential implications for Tucson Water if the MCL is lowered?



Arsenic (cont.)Arsenic (cont.)

CentralCentral

TARP/
South Side

TARP/
South Side

Tucson

Tucson M
ountains

Avra ValleyAvra Valley

SAVSARP SAVSARP 

CAVSARPCAVSARP

Santa CruzSanta Cruz

PMRRPPMRRP

Santa Catalina 
Mountains

Santa Cruz 
• Wells = 15
• Capacity = 12.1 MGD
• Arsenic = 8 ppb
CAVSARP 
• Wells = 33
• Capacity = 70.2 MGD
• Arsenic = 4.2 ppb
Avra Valley  
Wells = 23 
Capacity = 28.7 MGD
Total
• Wells = 216 wells 
• Capacity = 212 MGD

111 MGD or ??% of Total 
Tucson Water Supply is 
Currently Greater than 0.21 
ppb in Arsenic

What are the potential implications for Tucson Water if the MCL is lowered?



Arsenic (cont.)Arsenic (cont.)

Costs to treat for Arsenic are substantialCosts to treat for Arsenic are substantial

Both activated alumina and 
granular ferric hydroxide 
appear to be the best treatment 
options for Tucson Water.

Preliminary cost estimates for 
the city indicate each 1 MGD 
will cost $1 million in capital 
costs and $250,000 in annual 
operation and maintenance 
costs.

What are the potential implications for Tucson Water if the MCL is lowered?



What Are We Doing About It?What Are We Doing About It?

AWWA's Government Affairs Office has organized a AWWA's Government Affairs Office has organized a 
group of interested utilities (including Tucson Water) group of interested utilities (including Tucson Water) 
to discuss this new assessment and the implications to discuss this new assessment and the implications 
for drinking water utilities.for drinking water utilities.



Questions?
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