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Ovenview: of Water System
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242,600 Services
216 Wells

4,500 Miles of Mains
62 Reservoirs/Tanks

266 Sampling Points

TW’s Main System is
One of the Largest and
Most Complex
Groundwater Systems in
the Nation




Drinking Water Compliance

Regulatory Hierarchy

U.S. Congress
Enacts legislation

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

State
Adopts laws and regulations

v
State (ADEQ)
Issues permits and enforces'‘compliance

v

Tucson Water and Pima County Regional Wastewater
Reclamation Department
Implement regulatory requirements
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Regulatory: Tlerms
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Drinking Water Compliance (cont.)
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Potable Water ComplianceTfucson Water
2007 - 2009 Results Drinking Water Compliance Tests

Other Chemical Inorganic
- Detects 2% % / Detects 6%
Regulated Chemicals Samples for

Tested Calendar Year ‘
2007 — 2009 /

Coliforms 0,611
Disinfection By-Products 124
Inorganic Chemicals 2,454 Chemical Results

Lead and Copper 326 (17,329 Tests)

Maximum Residual 132 Microbiology
Detection Levels Detects 0.1% \

Radiochemicals 135

Synthetic Organic 10,418
Chemicals

\Volatile Organic Chemicals 3,740

BT T wiconiolony (Coliform) Resuits

(9,611 Tests)




Regulatory: Compliance Monitoring Costs

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




Multi-Barrier Approach

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

Monitoring

Sampling for
regulated and
unregulated
contaminants
on a regular
basis

Treatment

Maintaining
chlorine
target
levels

in the
system

Prevention

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




\Water Quality Laboratery

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




Contaminants of Emerging Cencern

CECs - Natural or manmade
compounds that are detected In
the environment with a potential
effect on erganism development
and human health.

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




Contaminants of Emerging Concern (cont.)

Antibietics (Veterinary and
Human)

Human Drugs
Prescription
Non-prescription

Industrial and Household
\Wastewater Products

Insecticides

Plasticizers, fire retardants,
solvents

Sex and Steroldal Hormones
Biogenics
Sterols




S In the Environment

Origins and Fate ofi PPCP
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Contaminants of Emerging Concern (cont.)

Scientists first found pharmaceuticals
In wastewater during thel970s.

Since the mid-1990’s, EPA’s Office of
Water used the term “emerging
contaminants” to loosely describe
chemicals and other substances that
have no regulatory standard.

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

Primarily due to Improved analytical detection;levels;
micreconstituents in the environment have been routinely detected.




Contaminants of Emerging Concern (cont.)

What Are the Health Risks?

> The risks to aguatic organisms and
to humans are unknown regarding
CECs, largely because the
concentrations vary in water.

> There are currently no known
human health effects from such

low-level exposures in drinking
water.




Contaminants of Emerging Concern (cont.)

Statement before the Senate Subcommittee (04/15/08)
Dr. Shane Snyder “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

o

. ‘g " 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.

IR THE UNIVERSITY Recently recruited to work at the Arizona Laboratory: for
- OF ARIZONA. Emerging Contaminants (ALEC) — University of Arizona




Tucson Water's Sentry Program

TW initiated a Microconstituent
Sampling program (“Sentry.
Program™) in 2008

Purpose:

To identify the possibility
of microconstituents In
our potable water supply

Sampling Locations:

Wells that may be
Influenced by effiluent.




Microconstituent Detections - 2009

Carbamazepine Is an anticonvulsant and mood stabilizing drug
used primarily in treatment of epilepsy and bipolar disorder.

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

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

Perfluoro octanesulfonate-PFOS is a common ingredient
found in 3M Scotchguard brand products. It has been found
globally in the envirenment.




2009 Micreconstituents Sampling Results

( N

Well Name Detected Compound

Results (ng/L)

W-001B Carbamazepine

11

Perfluoro octanesulfonate-PFOS

3.9

mmas mavaT—————-

Detected Compound

Sample Point Name  Detected Compound

Results (ng/L)
Results (ng/L)

EPDS 159 (Cavsarp) Perfluoro octanesulfonate-PFOS

0.21

Results (ng/L)

Well Name Detected L’o'\pfund
EPDS 124 (Savsarp) No Constituent§Detected
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Miles oG - L, /

‘ Potable Distribution System Point of Entry

—— Major Road
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What Is the size of a Microconstituent?

> Part per million (mg/L)

P A\\ ~ » One second of time In approximately 11%2 days.

i(ér > Part per billion (ug/L)

o 0ONe second of time In approximately 31.7 years

> Part per trillion (ng/L)

o ONe second of time In approximately 31,700
years.




What Are We Doeing About It?

Tucson Water Is currently the sponsoring
agency or supporting the following related
projects and programs:

Voluntary Sentry Research Testing Program; for
Microconstituents (CECS)

UA ALEC project: CECs analytical laboratory
analysis method development; characterization of
source contributions ofi CECs.

Proposed USGS project: CECs source occurrence
and removal mechanisms by conventional reclaim
water treatment and/or natural attenuation through
recharge.

Pima County Wastewater Management:
Pharmaceutical Take Back Program for
destruction and control of prescription drugs and
medications.
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Contaminant efi Emerging €oencern:
1,4-dioxane

Tu cson Al rpo rt Rem ed | a-tl on UCSON INTERNATIONAL AIRPORT AREA SUPERFUND SITE

Project (TARP)
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Since 1995, TARP'is an
example of TW’s involvement
In, and response to TCE In
groundwater. The Remedy is
for TCE only.
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1,4-dioxane was detected in
2002, Is currently on the CCL,
and has a Health Advisory.

J Hughos Accoss Hoad

"~ "7l Approximate Superfund Site Boundaries
Approximate areas of regional aquifer concentrationa
E== DFE pr TCE or graatar gaaad on 1987 groundwatar
maonitoring data
Shallowﬂgroundwatﬂr zone contamination
(to be addreasad by propoaed Conaan t Dacraa ]

i Approximate areas of regional agquifer concentrations
(/L] nF‘E: pb TCE or greater ?msnd on 1998 groundwater
monitoring data




1,4-dioxane (cont.)

What Is 1,4-dioxane?

1,4-dioxane Is a solvent
commonly found'in
cosmetics, tolletries, paints
varnishes, and even
foodstuffs as a byproduct of
packaging or manufacturing.
It Is also used as a stabilizer
In cleaning and degreasing
agents.

Because millions of pounds
of 1,4-dioxane are used every
year in manufacturing, the
compound has been
frequently detected in the
environment.

TARP WTP

TCE 5 pg/L

Contour

1.4-Dioxane 3“ ®
3 and 6 pg/L |
Contours
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1,4-dioxane (cont.)

What are the Potential Health Effects?

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

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

> At the Health Advisoery level ofi 3.0 ppb,
people would have to drink 2 liters daily
over a 70 year lifetime to achieve the
same one-in-one millien risk exposure.




PUBLIC OUTREACH: UCAB

The Unified Citizens’
Advisory Board was
established to monitor
the TCE remediation
program.

It Is composed of
residents living in the
area ofi the TCE
plume, regulatory
agencies, and the
remaining “potentially
responsible parties.”

UCAB was notified in
May 2002 of 1.,4-
Dioxane findings In the
TARP Plume.

Get the

facts on the
environmental
cleanup

(et upto-date information on the environ-
mental cleanup program at the Tucson
International Airport Area (TIAA) Super-
fund site.

The Unified Community Advisory Board
hPlln to raise community awareness of the
ongoing environment: al cleanup program
at t]'u: TI.L'{ Superfund site and to ensure
that community concerns are part of the
environmental cle: anup decision-making

process. Beginning this meeting, a poster

session will be available

before each meeting

so that those at-

tending can get an-

SWETS hum t]'u= X

PEI‘tb ahout 11_;1_:11_':. to i

be presented at the

meeting,

Next UCAB Meeting

What: Quarterly meeting of the Unified Community
M\risnr}r Board ({‘CAB] for the TIAA Supe:rfuud site.

When: Wednesday, April 21, 2010
5:30 p.. Session
6b-8 p-m. RAB Meerling

Where: El Pueblo Activity Center

101 W. Irvin,glun Rd.

Tucson, Ariz. 85714

(Intersection of W. I, rvington and S. 6th Ave.)

enda:
%PA Update
— West Cap
- 1i1IF:11:|1:|r [ntrusion
— Texas Instruments

* AFP 44 Update
- HiPOx E‘reatment Up."].‘lte & Jul\r HiPOx Tour
- Status of Focused Remedial luvestlgatmn and Shallow
Groundwater Zone Remedial Process Uptlmlzaimn

- Regmm] Groundwater Feasibility Studies

¢ Airport Property, Tucson Water TARP Facility & 1.4-
dluxane, Library Repusnurv, and Hl,gh School TCE
Curriculum Upaates

* [[CAB Co-Chair Election

For details, eall:
Martin Zeleznik, Government Cochair, 866-372-9378
Igmciu (Gomez, Cum.munit}r Cochair, 520883-2730




What Are We Doing About It

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




EXisting Treatment

The air stripping
process used to
remediate
groundwater at
TARP and at AFP-
44 does not remove
1,4-diexane due to
Iits high selubility: in
water.




What Are We Doing About It (cont.)?

Blending

Continue to utilize
existing blending
strategies by way of
existing available
water sources to
manage and mitigate
1,4-dioxane levels at
or below 3 pphb going
Into the drinking water
system.
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Potential Treatment Cost

Advanced | Contaminated Water Treated Water Flow
Oxidation Plant, |

for removal of | Mo e
1,4-dioxane |

levels downto

100 ppb g Oin g Figure 3-2: Conceptual UV-Peroxide Process Schematic
Into the drinking

water system.

Contaminated Water Flow Treated Water Flow

Ozone from
Ozone Cenerator

Figu'n": 312 Cénnceptual Ozone-Peroxide AOP Process Schematic




Emerging Issue: Arsenic

ArSenic occurs
naturally in the
geology and the
groundwater of
the Southwestern
United States,
Including the
Tucson Region.




Arsenic (cont.)
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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.)

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

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

>




Arsenic (cont.)

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

Central

e Wells =119

e Capacity = 88.7 MGD
South Side

e Wells =3

e Capacity = 1.6 MGD
TARP

el N | - Wells = 9
ﬂ’$' ; e - Capacity = 6.6 MGD

PR e A

'i‘;; - L Santa Cruz
" . Central | .« Wells = 15
- TAé’p/ 5 » Capacity = 12.1 MGD
SAVSARP South Side _ Avra Valley
- e Wells = 23
e Capacity = 28.7 MGD

Avra Valley 45 CAVSARP
- e Capacity = 70.2 MGD
Total
e Wells = 216 wells

e Capacity =212 MGD




Arsenic (cont.)

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

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

ﬁﬁ!,; Santa Cruz
G’E e Wells = 15
P - Capacity = 12.1 MGD
e Arsenic = 8 ppb

} CAVSARP
Central

o e Wells = 33
TARP/ |

SAVSARP "8 Squth, Side - Capacity = 70.2 MGD
» Arsenic = 4.2 ppb
- Avra Valley
SantaCruz Wells - 23
' Capacity = 28.7 MGD
Total
e Wells = 216 wells

e Capacity = 212 MGD

GAVSARP
M PR

I?I g

Avra Valley




Arsenic (cont.)

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

Costs to treat for Arsenic are substantial

EPA Recommended Treatment Technologies

Treatment Technology

Typical Removal
Efficiency for
Arsenic (V)

Coagulation/oxidation/filtration with iron-
based coagulant

Reverse Osmosis

50-95%

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 We Doeing About It?

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

‘\\.EAmerican Water Works Association

The Authoritative Resource on Safe Water




Questions?

Presented By:
Stephen E. Dean
Water Quality & Operations Administrator

Presented to Citizen’s Water Advisory Committee
April 7, 2010




