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CHARGE QUESTIONS

a) What will we be able to achieve with a common
set of metrics?

b) What is an appropriate set of common metrics
that should be measured across a national test
bed network and reported for all technologies
that impact the performance of a wastewater
resource recovery and treatment
technologies?

c) What standard procedures exist to measure
these metrics?




- FOR YOUR INSTIGATION

 What might be appropriate for different size
plants

e Or it just does not matter
* Priority =f (size)

« Should the priority list be dictated by the
availability of techniques?

« How about surrogate metrics?

 What should be done in-house vs. by an
external “expert”




ENERGY & WRRF
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ENERGY FOOTPRINT: 20MGD
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Figure 1. Estimated power usage for a typical 20MGD activateo

sludge facility performing wastewater treatment with nitroge
removal in the United States (MOP32, 2009).

Aeration cost = 45-75% of plant energy (w/o influent/effluent pumping)
Rosso and Stenstrom (2005) Wat. Res. 39: 3773-3780




ENERGY FOOTPRINT: 200MGD
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BIG CHALLENGES

WATER RESEARCH 81 (2015) I113—123

Available online at www.sciencedirect.com —~ WATER
RESEARCH

ScienceDirect

journal homepage: www.elsevier.com/locate/watres

The difference between energy consumption and
energy cost: Modelling energy tariff structures for
water resource recovery facilities
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1S ENERGY INTENSITYA GOOD INDICATOR?
WHAT ABOUT POWER DENSITY?

SHOULD THE OVERALL ENERGY COST BE THE METRIC?
SURROGATE METRICS?



INFORMATION IS POWER
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Power distribution portfolio over the diurnal cycle for Southern California (SCE, 2010)

Q: WHAT ABOUT CARBON FOOTPRINT AS AN INDICATOR?




Sobhani and Rosso (2011) WEFTEC Proc.
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INCREASING WATER QUALITY
NORMALIZED METRICS DO NOT NECESSARILY REFLECT ACTUAL IMPACT




PROCESS ANALYSIS AND AUDITS




- CAPEX'QUESTION: DO WE EVALUATE OUR

“WRRF BEFORE EXPANSION?

Waste of $ (CapEx &

OpEX) + unnecesary
Unit C, H,O & energy

Process "
Cemrins footprints

New requirement

Nominal Capacity

TECHNIQUE AVAILABILITY CAN BE A
DETERMINING FACTOR FOR PRIORITIZATION

Pre- | Prim | Reactor | Aeration | Sec. | Etc.
treat | Settl | volume | capac | Clar.

Nolasco et al (2014) Proc. IWA ecoSTP Conference, Verona, Italy




PLANT 1 PLANT 2
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The cost being inefficient is directly reflected in an energy deficit.
Treatment plants pose as potential energy and water factories,
i.e. Taking “Waste” out of “WasteWater” [Grant et al (2012) Science]




AERATION EFFICIENCY TESTING
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AERATION ANALYSIS:

Process selection of IFAS vs. ASP

IFAS

Capital Cost ' $94.8 M

O&M Cost | $826 M

Total NPV | $177.4 M
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USING ADVANCED TECHNIQUES DOES NOT
NECESSARILY MEAN OUTSOURCING
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(Howard, 2012; Rosso et al, 2012) Position a|ong tank
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VARIATION RELATIVE TO AVERAGE

Activated Sludge Process:
Diurnal Dynamics

3.0
| (a) Input

2.5 -

2.0 | [NH,-N]

BOD
_ ,_-/ [ 5]

1.5 | /'_m_\ /-

0.5 { ovmmm——= = a (

1.0 I- --- . Average = S N eesuewwennwrrTecececo """ 0" W: -

IMPORTANCE OF PROCESS DYNAMICS: POWER vs. ENERGY
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e Common set of metrics?
Standard

orocedures/techniques?
Priority =f (size)

Priority = f (technique
availability)

Surrogate metrics?

In-house vs. outsourcing




