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Utility Service: Overview

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

300 employees - 44 field representatives geographically 
organized

10 Production & Logistic Centers



Utility Service: Services

Tank Cleaning and Painting

Chemical Cleaning

TRS

In Tank Mixing

Ice Pigging water and waste water

Metering AMI 

Filter Media clean/replace

Water Well Service



Tank Mixing



Eliminate Water Storage???



3 Primary Tank Issuesé

2. Low turn-over

1. Summer (heat)

3. Winter (ice)



#1 Thermal stratification 

- a leading cause of aging water



Thermal stratification problems get worse, 

as aspect ratio increasesé

8

Higher surface area-to-volume ratio

Have you ever seen the condensation ring on a tank?



316 SS Ball 
Float

316 SS Pear 
Clip 
Attachment 
& 316 SS 
Weight

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

Temperature Probe testing
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How does stratification happen?

Sun warms tank é



How does stratification happen?

57 F Ground Water

70 F Surface Water



How does stratification happen?

57 F Ground Water

75+ F Surface Water



Whatôs the 

problem?

How does stratification happen?



Not Knowing Whatôs Here!!!



Not Knowing Whatôs Here!!!

é but my 

samples say 

things are fine?



Sampling 1%... 

What if your 

missing 

something? 

Not Knowing Whatôs Here!!!



Sampling 1%... 

Old water in distributioné

{Ŝŀǎƻƴŀƭ CƭƛǇΧ 
like a lake!

57 F Ground Water

55 F Surface Water



Old water in distributioné

Sampling 1%... 

Tank Flips = 

Seasonal 

ñFunnyò Sample



Thermal stratification 



1 MG Hydro ς35 ft of water

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



{ŜǇŀǊŀǘŜ ƛƴƭŜǘκƻǳǘƭŜǘ Ƴŀȅ ƴƻǘ ƘŜƭǇ Χ

Cl2 Cl2 Cl2 Cl2 Cl2Cl2Cl2

Hydraulic Work Around

IŜŀǾȅ ²ŀǘŜǊ LƴΧ IŜŀǾȅ ²ŀǘŜǊ hǳǘΧ



Separate Inlet

Separate Outlet

Cl2Cl2Cl2Cl2Cl2Cl2Cl2Cl2Cl2Cl2Cl2

Colder, denser inlet water tends to sink (and not mix)

Cl2Cl2

Cl2 Cl2 Cl2

Cl2
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This is where Biofilmdevelops
Old Water

Little to no residual



BIOFILM?

ÅBacterial cells

ÅColonies they form

ÅPolysaccharide slime they deposit for 

protection



Bio -film?



Common Cold Weather 
Pictures



Winter Water Quality

Standpip
e

ÅWinter cold storms lead 

to frozen, stuck water (ice)
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Winter Water Quality

ÅWinter cold storms lead 

to frozen, stuck water (ice)

ÅIce begins to build

ÅWater levels fluctuate

ÅIce thickens

ÅInlet water stays at bottom

ÅHeavy accumulation

ÅWater level fluctuates

ÅPlug collapses!

Standpipe



Cold Weather Tank Issues



ÅIce expansion

ÅPunctures

Other Winter Issues

Cold Weather Tank Issues
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ÅIce expansion
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Cold Weather Tank Issues



Coatings



Coatings



Coatings



Coatings



Coatings



Coating Damage Leading to Leak



Coating Damage Leading to Leak



Last winter in Northwest Ohio



Last winter in Northwest Ohio
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Better Water Through Technologyé



Mixing Technologies

Nozzles
άPassiveέ

1995

Draft Tube
άActiveέ

2000 2005

¢ƛƳŜƭƛƴŜ ǎƘƻǿƛƴƎ ǿƘŜƴ ǎƻƭǳǘƛƻƴǎ ōŜŎŀƳŜ ŀǾŀƛƭŀōƭŜ ΧΦ

Active Mixer
άActiveέ
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Biomimicry
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Biomimicry

Is an approach to innovation that seeks sustainable 
ǎƻƭǳǘƛƻƴǎ ǘƻ ƘǳƳŀƴ ŎƘŀƭƭŜƴƎŜǎ ōȅ ŜƳǳƭŀǘƛƴƎ ƴŀǘǳǊŜΩǎ 
time-tested patterns and strategies.



Our first product: the PAX Water Mixeré

Å Submersible mixer 
for water storage 
tanks

Å Competes with 
products that are 4x 
to 20x bigger in size

Å STRONGEST 
potable water mixing 
system on the 
market



2014 ςJet Mixer Introduced
Produces powerful vortex jet: like rifling of a bullet
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Jet mixer can mix up to 750,000 gallons

http://www.google.com/url?sa=i&rct=j&q=water+tank+image&source=images&cd=&cad=rja&docid=jMG7U3V946OgTM&tbnid=WkOfoXRaKwCbuM:&ved=0CAUQjRw&url=http://sensoras.com/&ei=4HX6UfDOK4fjiAKEwoGoDQ&bvm=bv.50165853,d.cGE&psig=AFQjCNHARYSlP12t33iAsldliXSA4IZrRg&ust=1375455057516361
http://www.google.com/url?sa=i&rct=j&q=water+tank+image&source=images&cd=&cad=rja&docid=jMG7U3V946OgTM&tbnid=WkOfoXRaKwCbuM:&ved=0CAUQjRw&url=http://sensoras.com/&ei=4HX6UfDOK4fjiAKEwoGoDQ&bvm=bv.50165853,d.cGE&psig=AFQjCNHARYSlP12t33iAsldliXSA4IZrRg&ust=1375455057516361


1. Flow Pattern



Case Studies: Active Mixing

© 2011 PAX Water Technologies, Inc.



2.75MG Concrete Tank (140x140x19ft)
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No residual at top
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Mixer eliminates stratification



127 ft standpipe

Condensation was visible up to 

approximately 24 feet above 

ground. But top of water was 

around 110 feeté 

20 ft

40 ft

60 ft

80 ft

100 ft

120 ft

Thermocline

Inlet Outlet



Chemical Measurements

Total Chlorine samples taken

ïtop of tank (through hatch) 

ïbottom of tank (at sample 

tap)



Temperature Measurement

ÅTemperate string installed 
with sensors at different 
depthsé

ïfloat

ï80 ft off bottom

ï60 ft off bottom

ï40 ft off bottom

ï20 ft off bottom

ÅOnly 20 ft string was in 
cool water

© 2011 PAX Water Technologies, Inc.



Temperature Results



© 2011 PAX Water Technologies, Inc. 75

CFD 
Analysis



Standpipe 46ô x 127ô 1.5MG

CONFIDENTIAL 76


