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CAMPA Research Plan A

Step 1. Accurate Water Quality Modeling
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Step 2. Accurate Prediction of Dispersion of Microorganisms
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Step 3. Use of Prediction Tools such as ANNSs
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Step 4. Accurate Quantitative Microbial Risk Assessment



—ANMP A Building a Real-World Network Model ZAS

Center for Advancing Microbial Risk Assessment

Double T-Junctions
. Rey
X-Junction T

N-Junction 1 U-Junction

Re,, Reg

iintrL ‘siorl T T
N | - i

b

Intrusion
Point

X, T & U Junction Combination




— Two Significant Assumptions for A
CAMRA EPANET Water Quality Model .

At present, prevailing network water quality models
are based on two major simplifications.

First, longitudinal dispersion of the solute mass along
the pipe axis is ignored, and “plug flow” is assumed
to prevail.

Second, solute mixing is assumed to be “complete
and instantaneous” at the pipe junctions.

Recent investigations suggest that these assumptions
may NOT be valid in real pipe networks.
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' Computational Fluid Dynamics A
CAMRA Simulations .
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Experimental Setup

Contaminant
Concentration

Contaminant Water Quality Monitoring/Sampling Point
Intrusion Point (1 sample/2 sec)

Concentration profile

Concentration profile based on the plug flow
in a pipe with turbulent assumption
flow
Concentration profile in a pipe
with laminar flow ~ "~

—

| gy



(Eanea

Injection of tracers
Laminar flow .
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Real Time Biosensor Research
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CAMPA Mixing patterns along the interface
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CAMRA A schematic of the experimental setup .
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Development of AZRED
CAMRA (with Perfect Mixing Model) .





Development of AZRED
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EPANET Hydraulic Model
CAMPRA (Experimentally Validated)

Conter for Advancing Microbial Risk Assessment

8,932 19 Eﬁﬂ' 0581 2,044 10,728
— £a
A A D3 A A =Y 2
~ = ] Ly - :
ey | S ¢ X =y | [ ]
o = e - =
/ A M ¥ o
6,487 - 10,329 10,080 8233 =

Injection
. 5

36,520

E
=
~

26,197

Reynolds Numbers



Conter for Advancing Microbial Risk Assessment

AZRED Water Quality Model
vS. Experimental Results
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University Based on Perfect
Medical Cenfter Mixing Assumption

Univ. of
Arizona

Water Networ&ﬁe&ved

Intrusion
 —




Corresponding Risk Microbial Risk Assessment & Consequences

University
Medical Cenfter

AZRED

Univ. of
Arizona

Water Network

Intrusion‘
 —



—ANMD A Optimal Sensor Placement ZAS

enter for Advanch ial Risk Assessmen

Minimum Hazard Levels (MHL) =1 mg/L
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The total number of sensors and their locations change based on
AZRED water quality data.
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Beyond Water Security:
Water Safety and System Design

Water Age = Reliable Surrogate for Water Quality \};)\
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ANN-Value

ANN vs Experimental Results
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