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Energy Efficiency in
Water and Wastewater
Facilities

A Guide to Developing and Implementing
Greenhouse Gas Reduction Programs



OVELAL ENERGY CONSUMPTON

Energy use can account for as much as 10% of a local government’s annual

operatln g budget
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energy used by water and wastewater utilities accounts for 35% of typlcal U.S.

7 mun|C|aI energy budgets
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Electr|C|ty use accounts for 25-40 % of the operatlng budgets for wastewater utllltles
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Water and wastewater systems account for approximately 3—4% of energy =N
use in the US | g,;g-
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AERATION IS EXPENSIVE TO OPERATE
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Up to 65% of total energy consumptlon can be aeratlon

Treatment Plant is one of the top energy consumers in town
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ENERGY AUDITS AND [N[RGY REDUCTION GRANTS

Contact local wastewater trade >
associations: Suggestions? ’

Hire an independent contractor

8 to audit

Contact your electrical service provider. » Have you done this?



POSSIBLE AUDIT AVENUE WITH FIRSTENERGY
|_\~_/| Commercial and Industrial ] 4
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Energy Efficiency Programs R

Lighting Programs HVAC & Appliances Program Allies

FACILITY AUDIT
INCENTIVE
PROGRAM

Learn more about cash incentive programs that provide
reimbursement for facility audits.




DUKE SMART SAVER

How it Works

@ @ @ o
Apply Receive an offer Install Get paid

You submit your application We'll evaluate your You have up to one year to It takes up to four weeks for
and savings calculations. application within four to six install the project. Duke Energy to evaluate your

weeks and send you a installation and process the
preliminary incentive offer. incentive payment.

Smart $aver Custom Incentives range from 25 to 150 percent of the project’s annual electric savings. The simple payback time must be greater than one year
after applying for the incentive and cannot exceed 50 percent of the incremental project costs for customers in Indiana, or 75 percent for customers in
Kentucky, Ohio and the Carolinas.
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START WUH TH[ EASI 3] FIR Q BAS INS

'Should Focus on
mixing
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Degassing for Algae
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Same technology and equipment
as aeration basin |
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How MUCH OXTG

1.0-1.2 Pounds of Oxygen o Pound of BOD

4.6 Pounds of Oxygen per Pound of




0XYGE NREQUIREM[NT XAMP[E 200 MGD PLANT
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‘g”* Aerator Loadlng FIow(MGD)x mg/l x 8.34 g\

_ BOD - 200 MGD x 350 mg/l x 8.34 = 584 Ibs/BOD
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BOD = 1.2 Ibs 02 x 584 Ibs = 700 Ibs of 02/Day : \ A DR




OXYG N REQUIR[M[NT XAMP[[ 200 M(]D PU\NT

700 lbs 02 BOD + 267 Ibs 02 Ammonia = 967 Ibs OZ/day \ ;;; R
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STANDARD OXYGEN TRAN R EFFICTENCY (SOT[ "
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Conducted in a
ASCE Certified Lab

Chemicals used to deplete
O2 from clean water

Aeration turned on and 02 recharge ey
monitored by nultiple.probes

Gives industry standard to compare



TING FACTLITY FOR OXYGEN TRANSFER
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Mechanlcal Surface Aerators
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MECHANTCAL SURFACE MOUNTED AERATORS

Splash
Aerator

Mix water well horizontally, lower SOTE



MECHANTCAL SURFACE MOUNTED AERATORS
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Bradley ProFusion with Floats
and Sphere

m._L










DISTANCE CAN HURT, PLACE THE ENERGY WHERE 17 IS NEEDED

Blower Boost ambient air for  12.5 HP
25 HP positive displacement rotary lobe blower with 90% a discharge pressure
efficiency motor for 640 CFM @ 6 PSIG of 6 PSIG

25 HP @ 50% efficiency = 12.5 HP

Piping Deliver high pressure 5 HP
High pressure piping system requiring 2.4 PSIG pressure loss for air from blower to
delivery of 640 CFM diffuser

40% x 12.5 HP to transport air from blower to diffuser =5 HP

Diffuser Injection of small air 7.5 HP
Fine bubble diffuser to an oxygen aeration and mix the waste bubbles in waste
sludge sludge for aeration

60% x 12.5 HP for aeration/mixing and agitation
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== Bring oxygen, pollutants :)OOOO
and bugs together
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Moves Water, Transfers Gas,
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Blade + Bubble Fine bubble

Tl L e ol N e e L [l = s — =


http://www.youtube.com/watch?v=sWR8tHj2tWE
http://www.youtube.com/watch?v=sWR8tHj2tWE

[AGOONS HAVE UNIQUE NEEDS & ) (OMMON 15UE5



SHOMT-CIRQUTING. (e 4

Need to utilize
entire lagoon Large area to cover,
placement critical
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INSUFFICIENT HORIZONTAL & VERTICAL MIXING

Large area to cover, placement critical

Must mix vertically and Horizontally in one motion Whilew
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- Diffusers would need to cover large area #5
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Mechanical Surface Aerator/Mixer must have ability to vertically mix
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- No SO|IdS handllng Ilke mechanlcal plant




HIGHLY FLUCTUATING 02 LEVELS

Needs to be evenly distributed over a large area




— Algae can produce free 02




‘ETHER ALTERNATIVES THAT COULD HELP

Improved Headworks to remove extra organics
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SCADA System for better control EEESSSE MBBR requires less mixing power
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Additional monitoring points throughout & b

— — ﬁ *‘ Other
Variable Frequency Drives = ' suggestions?
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Consistent Maintenance plan




)covalen




