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Leading US provider of water tank asset management

Manage over 6,000 water tank asset management programs

‘ Completed over 1,500 renovations in 2014
‘ More than 3,000 clients in over 42 states

Perform over 8,000 condition assessments per year

organized

10 Production & Logistic Centers

‘ 300 employees - 44 field representatives geographically
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Tank Mixing
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Eliminate Water Storage??? Breup
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SPri mary

N//}l 3. Winter (ice)

1. Summer (heat)

2. Low turn-over
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#1 Thermal stratification Group
- a leading cause of aging water

Thermal Stratification

Epilimnion - warm lighter water (74

H
Hypolimnion - cool heavy water )52




Utility
Service

Group

Thermal stratification problems get worse,
as aspect rati o I ncrease

Higher surface aret-volume ratio

Have you ever seen the condensation ring on a tank?
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316 SS Ball
Float
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>_ Float rides up and
/<> down with demand
S

One Probe on bottom
One Probe in the middle
One Probe on top
Collect data every 10
minutes

316 SS Pear
Clip
Attachment
& 316 SS
Weight




Temperature
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How does stratification happen?
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How does stratification happen?

57 F Ground Water\
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How does stratification happen?
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How does stratification happen?
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Not Knowing What 6s CHer

Sampling 1%...
What if your
| At missing

| something?
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LS:TT €102/62/6
LSET €T0C/LT/6
£G:ST €102/S52Z/6
LS:LT €10T/€T/6
LS'6T €T0C/TZ/6
LSTT €T0C/61/6
LS'ET €ETOT/LT/6
LS'T €10Z/91/6
LS:€ €T0L/V1/6
LSS €10Z/T1/6
/5L €10Z/01/6
156 €T07/8/6
/S:TT €T02/9/6
/S:ET €T0T/V/6
/S'ST €T02/7/6
£G:/T €T0C/TE/8
£S:6T €102/62/8
LS:TT €10T/LT/8
LSET €T0T/ST/8
LS'T €107/¥7/8
LS:€ €102/77/8
£5'S €102/07/8
£S:L €102/81/8
£5'6 €10Z/91/8
LS:TT €T0C/V1/8
LSET €T0C/TT/8
£G:ST €102/01/8
£S:/T €107/8/8
/56T £102/9/8
/S TT ETOL/V/8
/€T ET0T/7/8
LS'T €TOT/T/8
LS:€ €102/0¢/L
LSS €102/87/L
£S:L €102/97/L

Grab samples taken from the top of the tank and also
Little to No chlorine was detected at the top of the tank

samples taken from the bottom.
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Separate Inlet

Separate Outlet

Colder, denser inlet water tends to sink (amat mix)
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This i1s wher@iofilmdevelops
Old Water
Little to no residual
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A Bacterial cells
A Colonies they form

A Polysaccharide slime they deposit for
protection







Common Cold Weather
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Winter Water Quality

AWinter cold storms lead
to frozen, stuck water (ice)

Standpip



Winter Water Quality

AWinter cold
storms lead

to frozen, stuck
water (ice)

Ace begins to build

Standpipe
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Winter Water Quality Group

AWinter cold storms lead
to frozen, stuck water (ice)
Ace begins to build
ANater levels fluctuate

Standpipe



Winter Water Quality

AWinter cold storms lead
to frozen, stuck water (ice)
Ace begins to build

ANater levels fluctuate

Ace thickens

Anlet water stays at bottom

Standpipe
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AWinter cold storms lead
to frozen, stuck water (ice)
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Winter Water Quality
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AWinter cold storms lead
to frozen, stuck water (ice)
Ace begins to build

ANater levels fluctuate

Ace thickens

Anlet water stays at bottom
Adeavy accumulation

Standpipe



Winter Water Quality
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AWinter cold storms lead
to frozen, stuck water (ice)
Ace begins to build

ANater levels fluctuate

Ace thickens

Anlet water stays at bottom
Adeavy accumulation
ANater level fluctuates

Standpipe



Winter Water Quality
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AWinter cold storms lead
to frozen, stuck water (ice)
Ace begins to build

AnNater levels fluctuate

Ace thickens

Anlet water stays at bottom
Adeavy accumulation
AnNater level fluctuates
Alug collapses!

Standpipe
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Other Winter Issues

Alce expansion
APunctures
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Other Winter Issues

Alce expansion |
APunctures
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Other Winter Issues

Alce expansion
APunctures
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Last winter in Northwest Ohio A
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Mixing Technologies Sl
Nozzles Draft Tube Active Mixer
oPassive AActives AActives

DN L

1995 2000 2005
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Biomimicry
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WATER TECHNOLOGIES™

Biomimicry

Is an approach to innovation that seeks sustainable )
azfdziAzya (02 KdzYly OKIFf € Sy3S
time-tested patterns and strategies.




Lily Impeller

Super Nature | Biomimicry

v Information -

Lily Impeller. Prototype. 1996
Jayden D. Harman (Australian, b. 1949)
PAX Scientific, Inc. (USA, est. 1997)

The Lily Impeller is a mixer “designed using the elegant
and effective geometries found in natural fluid flow,”
explains its designer. Its shape, based on the logarithmic
curve known as the Fibonacci spiral found in nautilus
shells and whirlpools, accommodates a centripetal flow of
liquid with little friction. As a result the device is capable
of circulating millions of gallons of water with a minimal
amount of energy. Used in municipal reservoir tanks, the
mixer prevents drinking water from stagnating, reducing
the need for disinfectant additives.

nature

= energy

= Return

El Photo

 video




2014¢ Jet Mixer Introduced
Producegowerful vortex jet: like rifling of a bullet

62
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Jet mixer can mix up to 750,000 gallons
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1. Flow Pattern

WATER TECHNOLOGIES™
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Case Studies: Active Mixing

© 2011 PAX Water Technologies, Inc.
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2./5MG Concrete Tank (140x140x19ft)
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Ontario 2.75MG John Galvin Tank - Baseline Stratification —Float
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——2ftoff
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(Figure 2). The reservoir dimensions are 140'x140'x19" and the water level considered was 197, Utl|lty
corresponding to a volume of about 2.75 million gallons of water. The reservoirs have also 36 supporting Service
columns. Grou P
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19’

Figure 2: 3D CAD model and dimensions of the volume occupied by the water. The red star indicates the position of the PAX
mixer.
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Mixer eliminates stratification

2.75MG Square Concrete Tank - 140 ft x 140 ft x 20 ft deep
Baseline data and then PAX Water Mixer installation 24 July 07 — Float

34

— 5ft off
<+«— Mixer Installed

— 2ft off
32 Al
30 / \
28
Baseline stratification builds to ~10.0 °C l 14 hours after install stratification to less than 1.0°C
26

I JM@ level or drain cycle, mixer equalize

“Fill cycle lowers bottom temp

Whater Temp [C]

s tem
22 .

20 T T T T T T T T T
22-Jul 22-Jul 23-Jul 23-Jul 24-Jul 24-Jul 25-Jul 25-Jul 26-Jul 26-Jul 27-Jul




127 ft standpipe S
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Condensation was visible up to
approximately 24 feet above
ground. But top of water was
around 110 f &

11201

—1 100 ft

—1 80 ft

— 60 ft

— 40 ft

— 20 ft

Inlet QOutlet
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Chemical Measurements Ferhires

Total Chlorine samples taken
I top of tank (through hatch)
I bottom of tank (at sample
tap)



Temperature Measurement

A Temperate string installed
with sensors at different

dept hs é

A Only 20 ft string was in

float

|
T 80 ft off bottom
:
|
|

60 ft off bottom

- 40 ft off bottom
- 20 ft off bottom

cool water

© 2011 PAX Water Technologies, Inc.

Service



Water Temp [C]

Temperature Results
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—Float

—&0ft

—60ft

401t

—20ft

Spanaway Tank 2 - Temp Baseline
30
Top Chlorine residual ~ 0.0ppm
25 I l
Top Chlorine residual ~ 0.05pprm M
L A
20 'w U \\! v \
l Approx 10°C stratification |
15 nLr) /
0 \ L-\,,J U L._,J %
Eottom Chlorine residual ~ 0 65ppm Eottom Chlorine residual ~0.75ppm
5
0 T T T T T T T T T T T
29-Jul 31-Jul 2-Aug 4-Aug 6-Aug 8-Aug 10-Aug 12-Aug 14-Aug 16-Aug 18-Aug 20-Aug
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CFD
Analysis

Velocity vectors and magnitude (m/s). Side view of a cross-section in the middle of the tank.

Figure 2

75

© 2011 PAX Water Technologies, Inc.



Utility
Service

Standpi pe 460 X 2.7

CONFIDENTIAL 76



