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9 Tank Mixing
o Still in its infancy.
 Majority of tanks do not have mixers.
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What’s the Problem?

e Zones of older water
e Thermal stratification
e Chemical stratification

Will Mixing Help?
Yes!




What’s the Problem?

e |cein tank
e Coating abrasion

e Structural damage
e Leaks — bolted tanks
e Ladders & overflows

e Complete freezing,
loss of storage

Will Mixing Help?
Yes!




What’s the Problem?

Got data?
Accurate data?

Monitoring Studies
 |Instantaneous vs. Extended Period
e Actual vs. Theoretical



Monitoring Studies

e Water Quality — Chlorine residual readings at
various levels inside tank or system.

e Tracer Studies or Computational Fluid Dynamic
(CFD) Modeling — Info on mixing behavior.
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Tank Design In the past...

Designed for:

 Hydraulic requirements

 Equalize pressure

 Balance water use
during the day

* Emergency storage,
fire protection

e Bigger is better

e Future growth




Tank Design Geometry

EASY EEEE) HARD

Reservoirs Standpipes




Tanks Piping

Inlet/Outlet Pipe

Tank Design: Back In The Day



Inlet Pipe Outlet Pipe

Tank Design: Options



Inlet Pipe Outlet Pipe

Tank Design: Options



Inlet Pipe Outlet Pipe

Tank Design: Standpipe



Inlet Pipe Outlet Pipe

Tank Design: Elevateds more appealing



Mixers What can they do?

W( Move water in the tank

g nject chemicals

Prevent or minimize freezing
N Reduce water age




Mixers What can they do?

d Move water in the tank

f
X

nject chemicals
Prevent or minimize freezing

Reduce water age

To reduce water age:
1. Use more water — hydrant

flushing, tank overflowing.

2. Reduce the amount of storage.



Mixers Types

Passive Active
Increase water velocity Provide energy to move
upon entering tank to mix. water in the tank.

¥

Photos courtesy of Tideflex Technology and PAX Water Technology



Mixers Differences

Passive
No Moving parts
No Power
No Maintenance
Yes Drain tank to install
No Always mixing
Yes Accurate data critical
No Move to other tanks
Yes Small pressure loss
Yes Chemical injection
No TTHM removal

Active
Yes Moving parts
Yes Power
Yes Maintenance
No Drain tank to install
Yes Always mixing
No Accurate data critical
Yes Move to other tanks
No Small pressure loss
Yes Chemical injection
Yes TTHM removal




Mixers Passive

p—

Photo courtesy of Tideflex Technology



Passive Homemade




Passive: Tideflex




Passive CB&! - FreshMIix

Photo courtesy of CB&I



Passive Landmark Tanks
Hydrodynamic Mixing System (HMS)

Photo courtesy of Landmark Corporation



E@SSiVE “Tank Mixer” from York Water




EQSSiVE “Tank Mixer” from York Water




EQSSiVE “Tank Mixer” from York Water




Mixers Active

Photo courtesy of PAX Water Technology



Active PAX

Photo courtesy of PAX Water Technologies



Active PAX Monopod

UGSI SOLUTIONS

@ PAX Water Techn

A UGSI SOLUTIONS COMPANY
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Active SolarBee
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Photo courtesy of Medora Corporation



Active SolarBee
Portable Water Quality Monitoring
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Photo courtesy of Medora Corporation



Active GridBee

Photo courtesy of Medora Corporation



Active Tank Shark

Photo courtesy of UGSI Solutions, Inc.



Active PHi, Pulsair

CONTROLLER AND AIR SUPPLY

Photo courtesy of Pulsed Hydraulics, Inc.



Mixers Top 5 FAQs

5.

4.

Do | need to drain and clean out my tank first?
No, but it’s recommended.

Does the PA DEP require mixing in all tanks?
No, but it should be considered.

Is a PA DEP permit required for a new mixer?
Yes, a minor permit amendment is required.

. Who installs mixers?

Owners, Tank Painters & Builders, Suppliers.

. Which type should | buy?



Mixers Top 5 FAQs

5.

4.

Do | need to drain and clean out my tank first?
No, but it’s recommended.

Does the PA DEP require mixing in all tanks?
No, but it should be considered.

Is a PA DEP permit required for a new mixer?
Yes, a minor permit amendment is required.

. Who installs mixers?

Owners, Tank Painters & Builders, Suppliers.

. Which type should | buy?

Work with an experienced Engineer to decide.



Mixers 5 Case Studies

Photo courtesy of Medora Corporation
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POTABLE WATER QUESTIONNAIRE
Pleaze enter 2z much information as poszible in the boxes below, then email thiz form to INFOEMEDORACO.COM, or fax to TO1-225-0002,

A. TANK LOCATION AND OWHNER INFORMATION
CONTACT NAME I:

~ Accurate Data

e - - - -t TS/t T T T - e ____-'L

ARE VOUWOREKING “WITH A MEDORA CORP. REGIOMAL MAMNAGER OR LOCAL REFREZEMNT ATIVE ¥

B. CITY WATER ST3TEM OYERYIEY

T7PE OF DIFINFECTANT BEING UZED INTHIZ WATER? [ CHLORINE, OR CHLORAMIME, OF OTHER)
I THE 20URCE “WATER FROM SURFACE [RIYER AND IMPOUMNDREMT 5,1 OF WELLE
EXIETING TANE, OF MEY TAME BEING COMETRUCTED

THIE TANE'S BAIM FUNCTION, SUCH A% GENERAL 3TORAGE, CT TAMNK, CLEARWELL, OTHER Ger
EXIETING ANDVOR EXPECTED WATER QUALITYT PROELEME INTHIE T ANE ‘w'ant to maintain chlo
FROJECT OEJECTIVWEE: GEMNERAL MIEXING, THM REROV AL, CHLORIMNE EQQETING, ICE PROTECTION General mi

PACET STATER REGUIRE A PERMIT FOR MIEXING OR THR REMOY AL IM & TANE, DOES TOURSE

C. TANK DEZCRIPFTION AND DIMENZIONE (PLEAZE FILL QUT THE PERTIMENT ZECTION BELO]

PLT "x" 1M QNE:
Fpheroid RATED YOLUME, GALLONE RIZER DIAMETER | INCHE
Hudrapillar TAMNE DIAMETER, FEET WET RIZER OR DRY RIZER
ELEVATED Culindrical TAMK HEIGHT, FEET RIZER HEIGHT, EEE
Other DIETAMCE, TANK EOTTOM TO GROLIM
HATCH: UNQESTRUCTED L X %W, INCHES LOCATICON

OR



Entech Engineering was NOT the mixer designer.
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750,000 Gallon
No Mixer

250,000 Gallon
With Mixer
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Mixing Time and Minimum Required Drawdown
0.25MG Standpipe

FLOW (gpm)
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750,000 Gal.
250,000 Gal.
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Mixing Time and Minimum Required Drawdown

0.25MG Standpipe
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 PSI provides equipment.
e Owner provides installation and electrical.










Ammonia — |

Hypochlorite

Water

Plus freeze
protection
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Mixers How to Pick?

 What'’s the problem?

* Are your Operators hands-on?

e |s your personnel trained to climb tanks?
* |sinitial cost the biggest factor?

e Or cost plus O&M over time?

* Ease of use?

e Reliability?

e Familiarity?



Mixers How to Pick?

e |s tank maintenance or a cleanout
planned?

e Can the tank be drained?

e Design for now, or plan for the future?

e How hard to add in the future?

Work with an experienced Engineer to
make an informed decision.



Tank Mixing Matrix
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Tank Mixing MatriX www.entecheng.com

All Mixed Up? Water Tank Mixing Made Easy ....... % ENTEECI'!

The growing focus an water quality in potable water tanks has many tank owners considering miding. This chart helps idertify the broad categories of miners, active and passive, 35 well a5 specific types. But every tank and distribution system is different,

and numerous factors go into selecting the mixing system that is best for you. We hope you find the information helpful, and if you'd like to discuss your specific situation and how it impacts the aptions below, contact us- we love to talk tanks! NGINE I_"
b inferrrad; ba conflent”
! Estimated Expectsncy  Annual EBectricat Injection Tank to
Manufacturer cost™  [yesrs)  O&MCosts Requirements Option?  instai @ Description Comments Instafiations
R o G - ap Drop in through ruof hatch (~75 pounds) powsrsd, then turned an. Fits through 11 diameter
.20 Q00-500  LOVAC 20 amp service Y Mo tem he FINTR. O WAL N .
srtace I leyers cousing direct mnd induced mising effect. Powes cond s om grade, w9 T 0 P P 2 Bt i
shall, threugh it Wiyt -
Mixer dom 1o floor
120/260 VAL, SO/60 He, 15 A A - Romnina e =d required ln with & must b US B Canad,
10-20 $200.500  amp ciresit, nominal power Yes Maybe bossspbdutpgsniniys s ooy ...-._ s M--—,w-amu—m_o-—hu-—r——- varicus climates, iscluding
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S powared by Ownar's slectrican. temps of 40F.
0 s, 115 vt singhe phase, o - RPN | oy misirg Used for many years
0.3 S00-500 60 M servics, phes power for " x| |ESURSSC NS S S e W T i vty of other agplcations, W westewats. Newd 10 supsen s iblngising ok st
- e = R iy el inside and out MM
Brushies motcr, solar modules, the tank_ Solu massts
mh“-mmwaau-n e ™ . iy of sy ;l‘--'.-m—--ﬂl:
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. st Lk sites ranging from
16 e e o Boslk mef et e, o ebine 3 whog with ceane or and in. Larger 2508t 1088
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unit Also e 1o heep solar panels cean
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Lank haight halt Sheam sost s oy ey Sk anibe -‘:-Mbm
siectrical sauisaent within e Lank. st werth R If oltion wort
m*dﬁumm“uﬁwlmdﬂ—utm
g ity e e st
10-20  $500- 1,000 gy - Yes Yo d under e plate thet rie Mors than 100 instaits.
o ank.
coupled wit M5
A a Kncwn systema In Ugser
For Consits of o tap off s - e ™ Mohawh Valley. WY
10-20 L tha tank, " that of Bt el e " Eamied Taiobe " & Manros County Water
ducharge water Acts Autharity, NY; Rockille,
s MO
For 3 sz end itvhes. pumped into s piging. Mo it MM, AZ, wac ). Reciile, MD; Staniey
20X Trbwlomethane Varies e e PPy Tt P a0 e bty i
x $s0.7 30-20 51000 """:""""‘ ™ ™ Neh oo Coumny,
= e sGlen i U — & it rebeming ok, Acs Can roof for wr reguied Y
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SedeaTin o e - b y
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; Questions?

Christine Gunsaullus cell: 484-354-9201 cgunsaullus@entecheng.com



