
DEVELOPING A ROADMAP FOR GREENING WATER INFRASTRUCTURE

On July 22, 2009, the MAG Regional Council accepted stimulus funding from the American Recovery and
Reinvestment Act of 2009 from the Arizona Department of Environmental Quality (ADEQ) for water
quality management planning.  The ADEQ received the stimulus funds from the Environmental Protection
Agency (EPA) Region IX.  The scope for the project included conducting a workshop on greening
infrastructure for water and wastewater treatment plants focusing on Arizona issues and preparing a
roadmap for greening water infrastructure.  

MAG Greening Water and Wastewater Infrastructure Workshop

On January 12, 2010, MAG conducted the Greening Water and Wastewater Infrastructure Workshop.
The workshop highlighted strategies for integrating green technologies into water and wastewater
treatment and funding opportunities that are available.  With approximately 80 percent of municipal water
and wastewater processing and distribution costs being for electricity, many of the presentations
focused on the water/energy nexus and methods for eliminating energy waste (Source:
www.epa.gov/waterinfrastructure/basicinfo.htm).  In addition, there was discussion on opportunities for
capturing energy from water and wastewater infrastructure using solar, methane, biofuel, hydrotubines,
and other technologies.  Approximately 150 people attended the workshop, representing public and
private utilities, consulting firms, academia, state and federal agencies, and others. 

The workshop provided water and wastewater professionals with valuable resources and contacts.  In
addition, agencies such as EPA and the U.S. Department of Energy were provided the opportunity to
become more acquainted with some of the challenges and also progress in Arizona.  Workshop
participants found the event to be very informative and beneficial for incorporating green infrastructure
for water and wastewater treatment plants into short-term and long-term planning.  Many attendees
stated that the information learned will be shared with others and that they will be evaluating opportunities
for making water and wastewater treatment plants more environmentally friendly.  This workshop served
as an important step to a more sustainable future.  To encourage continued dialogue, the
workshop participants were provided with the names and email addresses of those in attendance and a
link to the workshop presentations that are posted to the MAG website at
http://www.mag.maricopa.gov/detail.cms?item=11400. 

Roadmap for Greening Water and Wastewater Infrastructure

A roadmap for greening water and wastewater infrastructure may assist utilities with assessing options for
reducing energy consumption and chemical use, conserving water, and saving critical financial resources.
Jurisdictions are currently facing decreased revenues due to the economy and need to push capital
improvement projects further into the future.  A roadmap could provide utilities with opportunities to
reduce energy waste and lower costs.  In addition, utilities would be doing something good for the
environment by reducing their carbon footprint and exploring the use of alternative energy sources.  

Following the workshop, a menu of ideas was developed for making water and wastewater treatment
plants more sustainable.  To assist utilities with implementing the ideas, links to resources and contacts
were also provided.  In addition, potential next steps for greening water and wastewater infrastructure
in the region have been included.  As we continue to move forward, it is important that we recognize and
utilize sustainable approaches available in water and wastewater treatment.

http://www.epa.gov/waterinfrastructure/basicinfo.htm
http://www.mag.maricopa.gov/detail.cms?item=11400


	 8:00	a.m.	-	8:30	a.m.	 Registration

	 8:30	a.m.	-	8:35	a.m.	 Welcome:	Councilwoman	Peggy	Neely,	City of Phoenix,	Chair,	Maricopa Association of Governments

	 8:35	a.m.	-	9:00	a.m.	 Sustainability and the Water/Energy Nexus:	Benjamin	H.	Grumbles,	Director,	
	 	 Arizona Department of Environmental Quality

	 9:00	a.m.	-	10:15	a.m.	 Session 1: Doing the Audit
	 	 Moderator:	Lindy	Bauer,	Maricopa Association of Governments
	 	 1.	The	How	and	What	of	Audits	for	Sustainable	Infrastructure:	Donald	King,	P.E.,	Tetra Tech
	 	 2.	Benchmarking:	Metrics	for	Success:	Cheryl	McGovern,	U.S. Environmental Protection Agency, 
      Region IX
	 	 3.	Lessons	from	the	Small	Fry:	Robert	Casavant,	Ph.D.,	Arizona State Parks

	10:15	a.m.	-	10:30	a.m.	 Morning Break

	10:30	a.m.	-	12:10	p.m.	 Session 2: How to Fund the Fixes
  Moderator:	David	McNeil,	City of Tempe
	 	 1.	Energy	Audits	and	Financial	Assistance:	Melanie	Ford,	Arizona Water Infrastructure Finance Authority
	 	 2.	Grants	and	Other	Funding	Opportunities:	Cheryl	McGovern,	U.S. Environmental 
      Protection Agency, Region IX
	 	 3.	Power	Purchase	Agreements	and	Other	Innovative	Approaches:	Guy	Carpenter,	P.E.,	HDR
	 	 4.	U.S.	Department	of	Energy	Assistance	Opportunities:	Patti	Case,	P.E.,	U.S. DOE, Intermountain 
      Clean Energy Center

	12:10	p.m.	-	1:10	p.m.	 Lunch and Keynote Speaker
	 	 Cashing	In	on	Energy	Management	Initiatives	for	Sustainable	Infrastructure:		
	 	 Shonnie	Cline,	Water Research Foundation

	 1:10	p.m.	-	2:30	p.m.	 Session 3: Stepping Toward Sustainability
  Moderator:	Greg	Ramon,	City of Phoenix
	 	 1.	Cogeneration,	Demand	Management	Program,	and	Chemical	Reduction:	Ronny	Lopez,		
	 	 				City of Mesa
	 	 2.	Innovations	in	Nitrate	Treatment	and	Water	Reclamation:	Rick	Scott	and	Larry	Brotman,		
	 	 				City of Glendale
	 	 3.	Conserving	Water	with	a	Rebate	Threshold	Rate	Structure:	Graham	Symmonds,	P.E.,	Global Water
	 	 4.	Water	Smart	Grids:	Demand	and	Leak	Control	Using	Intelligent	Monitoring	Systems:		
	 	 				Eric	Williams,	Ph.D.,	Arizona State University

	 2:30	p.m.	-	2:45	p.m.	 Afternoon Break

	 2:45	p.m.	-	4:20	p.m.	 Session 4: Opportunities for New Energy: Ready-to-Use Technologies
  Moderator:	Cathy	Arthur,	Maricopa Association of Governments
	 	 1.	Hydroturbines:	It’s	All	Downhill	from	Here:	Maureen	Hymel,	City of Phoenix
	 	 2.	Not	Hazy:	Energy	from	FOG:	Karri	Ving,	San Francisco Public Utilities Commission
	 	 3.	Pima	County	Opportunities	and	Initiatives:	Ed	Curley	and	Eric	Wiedulwilt,	P.E.,	Pima County 
      Regional Wastewater Reclamation Department
	 	 4.	Improved	Therapy	for	Wastewater	Treatment	Plant	Digester	Gas:	David	Mahaffay,	P.E.,		
	 	 				Black & Veatch

	 4:20	p.m.	-	4:40	p.m.	 Closing: Greening Water and Wastewater Infrastructure - The Path Forward:	
	 	 Cheryl	McGovern, U.S. Environmental Protection Agency, Region IX

  Operation Certification Professional Development Hours (PDHs) are available for this workshop.
  You will earn 7.5 hours if you attend the full day. Please retain this agenda as your documentation.
  

  
  A	special	thanks	to	the	League	of	Arizona	Cities	and	Towns	for	promoting	the	workshop.

January 12, 2010 AGENDA

MAG Greening 
Water and 
Wastewater 
Infrastructure 
Workshop

First Steps Today, 
Standard Operating 
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“The How and What of 
Audits for Sustainable 

Infrastructure”
The Hawaii Experience

January 12, 2010

Donald H. King, P.E.



ALOHA! An Audit? OH MY! 

AUDIT...

A team-oriented approach with win/win results!

AUDIT..?



• Why Conduct an Audit?
• What Information is Required?
• The Hawaii Audit Team
• Audit Steps and Best Practices
• Energy Balance - Four Plants
• Energy Conservation Opportunities
• Preliminary ECO Findings 
• Conclusions

THE HAWAII STORY



Why Complete an Energy Audit?

• Potential cost savings 
• Identify improvements
• Identify fund alternatives      

(grants, incentives)
• Understand your energy 

use and costs
• Policy mandates
• It’s under your control

PLANT



Benefits of Energy Audit?

• Improved understanding of plant processes & 
energy use 

• Bridge communication between energy use and 
utility accounting

• Gain understanding of utility bills
• Recognize your successes
• Goal development 
• Reduced operating costs 
• Preparation for a renewable future
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Energy Audit - Road Map



Hawaii - Four Plants, Four Stories

• Kailua WWTP, Oahu
– 13 MGD / Fixed Film
– Influent & Effluent Pumping
– Comprehensive Odor 

Control
– UV disinfection

• Waimea, Kauai 
– 0.25 MGD / Aeration Basins
– Influent & Effluent Pumping
– New Treatment Plant Under 

Construction

• Kihei, Maui
– 3.5 MGD / Aeration Basins
– Reclaim Water & Effluent 

Pumping
– UV disinfection

• Hilo, Hawaii
– 2.5 MGD/ Fixed Film
– NO Influent & Effluent 

Pumping
– Anaerobic Digestion



Comparing “Treatment Plant Unique DNA”
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Influent Pumping
Screening/Grit Removal
Primary Sedimentation
Fixed Film (Biotower)

Aeration Basins

Solids Contact
Advanced Water Treatment

Chlorine Disinfection
Ultraviolet

Effluent Pumping
Common Outfall Pumping
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Landfill
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Water Reuse
FOG Program

Digester Gas-Cogeneration

SecondarySedimentation XX XX



Energy Audit - The Hawaii Team!

KEY PLANT 
STAFF

KEY PLANT 
STAFF

AUDITORSAUDITORS PLANT 
MANAGEMENT

PLANT 
MANAGEMENT

UTILITY 
PROVIDERS

UTILITY 
PROVIDERS

“Long-Range Vision”
Expertise in:
• Infrastructure
• Energy
• Sustainable Solutions

Clear Focus & Goals

Managers, Accounting, & Plant Operators
• Understanding of Plant Processes
• Regulatory Requirements
• Health & Safety

Kauai and Maui 
Account Representative 



Energy Audit – Pre Audit Information 
Gathering

• Process Flow Diagram

• Site Plan

• Electrical One-Line Diagram

• Detailed Equipment List

• All Utility Bills

• Utility Contract Schedules

Total Energy Use per Million Gallons Treated
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Energy Audit – Onsite Audit Activities

• Introduction of participants
• Review collected materials
• Virtual operations review by 

plant staff
• Conduct site walk

– Observe and Record Current Conditions
– Taking Meter Readings
– Inspect and verify equipment information
– Photographic documentation



Energy Audit – Onsite Information Gathering

• Equipment load verification “Demand Impact”

• Equipment operation “Consumption over Time”

• Regulatory permits or operational prohibitions

• Plant metrics

• Metering and monitoring



Energy Audit – Onsite Audit Activities

• Review historical and 
seasonal events 

• Conduct exit meeting & 
thank all participants

• Interview operators
– Gain better understanding of unique plant dynamics
– Operational schedule
– Control philosophy



TREATED WATER
OUT (EFFLUENT)

SOLIDS
OUT

Energy Audit – What Energy Balance?

? ? ?

??

PLANTPLANT
WASTEWATER
IN (INFLUENT)



Energy Audit – Energy Balance Part 1

• Draw boundary (BOX) around plant 
• Determine all materials and energy entering and 

exiting the BOX
– Influent flow into and through plant
– Energy and fuel into plant
– Potable water into plant
– Effluent flow out of plant
– Solids out of plant
– Self-generated energy out of plant



WASTEWATER
IN (INFLUENT)

TREATED WATER 
OUT (EFFLUENT)

ENERGY EMISSIONS OTHER 
FUELS

RECLAIM 
WATER

SOLIDS
OUT

POTABLE 
WATER

Energy Audit – Your Energy Balance!

PLANTPLANT



Energy Audit – Energy Balance Part 2

• Develop baseline metrics (e.g. MMBTUeq per MG)
• Analyze energy use for each process type (chart)

Kailua, Oahu Hilo, Hawaii  
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Energy Audit – Energy Balance Part 2

• Analyze energy use for each process type (chart)

Kihei, Maui
Waimea, Kauai  
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Energy Analysis – ECO Development Process

• What’s an ECO?
• ECO = Energy Conservation Opportunity
• Definition: 

“The systematic means, technologies or applications for 
improvement of specific processes that meets certain cost 
effectiveness”

• Commonly referred to alternatives:
FIM = Facility Improvement Measures
ECM = Energy Conservation Measures
EEO = Energy Efficiency Opportunity
AR = Assessment Recommendation



Energy Analysis – ECO Development Process

Further evaluate findings from the Audit Phase 
through...
WHAT is happening Inside the BOX!

• Ask the investigative questions!
– Who?  What?  Where?  When?  Why?  How?

• Typically start with the larger energy use areas 
first “80/20 rule”

• Select potential list of ECO’s



Energy Analysis – ECO Development Process

• “Why are blowers operating 24/7?”
• “Why are UV and chlorine disinfection 

required prior to discharge?”
• “Why are four primary tanks in service 

when influent flow only requires two?”
• “How often does sludge dewatering 

occur?”
• “How efficient is a constant pressure 

pumping system with variable 
demands?” 

• “If odor control is needed only 30 
hours per week, why is the odor 
control system in operation 24/7?”

Examples of “Investigative” ECO questions:



Energy Analysis – ECO Screening Process

• List all ECO’s 

• Estimate of energy savings

• Estimate of capital improvement requirements

• Review ECO viability (non-energy factors)

• Select ECO’s for further development



Preliminary ECO’s! 

Waimea 
• Effluent Pumping VFD 

modifications 

• Aeration Blower System 
Modifications

Estimated Savings: 8-13%

Kihei
• Reclaim Water Storage and 

Pumping Improvement
• Aeration Blower Upgrade 

(Recently Installed)

• UV Replacement Project 

• Plant Air Upgrade 

Estimated Savings: 28-38%



Preliminary ECO’s! 

Kailua, Oahu 
• Replace existing UV with high-

efficiency system

• Improve Plant Electrical Grid

• Install New Digester Gas Boilers

• Install biogas cogeneration (500 kW)

Estimated Savings: 15-33%

Hilo, Hawaii 
• No. 2 & No. 3 Water System 

Modifications

• Modify Operation Schedule of 
Dewatering Odor Control 
System

• Modify # of primary clarifiers 
units on line 

• Complete Collection System 
Repairs (I&I Reduction)

Estimated Savings: 13-22%



Do the “Cents” Really Make Sense?

• Economic viability?  

• Consistent with health & safety? 

• Consistent with regulatory requirements?

• Consistent with plant reliability requirements?

• Consistent with long-term strategic planning?

• Is funding available?



Energy Audit – Do’s and Don’ts

• Three key’s to effective auditing:
“Information, information, & information!”

• Enlist team concept with plant personnel actively 
engaged in auditing

• Look beyond the numbers
• Understand local requirements and prohibitions
• Confirm assumptions
• Evaluate “aggressively” but “keep it real”
• Make the auditing process a learning experience 

for all participants



Conclusions!

Save a couple of “cents” along the 
audit journey!

Good Information + Right Audit Team 
= 

Enhanced Energy Utilization
Operational Process Understanding

$$$ Savings



Contact Information:

Donald H. King, P.E.
Tetra Tech
(760) 310-8544
don.king@tetratech.com



Benchmarking 
Wastewater Facilities in 

Portfolio Manager
Metrics for Success

U.S. Environmental Protection Agency
January 12, 2010
Cheryl McGovern



Metrics for Success

• Introduction
• Goals and Metrics
• ENERGY STAR Portfolio Manager

– Creating Views
– Tracking, Reporting, Sharing



What is ENERGY STAR?
• Mission:  reduce greenhouse gas emissions 

through energy efficiency using metrics

• ENERGY STAR establishes specifications and 
labeling for Products; Home Improvements; 
Buildings and Plants; and New Homes; 12 
Sectors through testing and measuring –
wastewater beta testing since 2008

• Energy saving guidelines, technology 
information, target setting, recommendations, 
and contractors



ENERGY STAR Impact
• Americans, with the help of ENERGY STAR, 

saved enough energy in 2007 alone to avoid 
greenhouse gas emissions equivalent to those 
from 29 million cars — all while saving $17 
billion on their utility bills.

• Over 80,000 buildings have been rated using 
Portfolio Manager:  schools, hospitals, offices, 
etc.  - Score of 75 is considered energy 
efficient

• Over 6,000 buildings have earned the 
ENERGY STAR



Why Metrics Matter

• How well are you doing?
• How do you know how well you are doing?
• How can you demonstrate to others how 

well you are doing?

What gets measured gets managed; 
…and… 

What gets managed gets DONE.



Where Do You Start?
Goals

Low hanging fruit?

Projects with rebates?

Low cost projects?

What the GM wants?

What  customer wants?



Analyze Your Data

Guidebook, page 36

Establish Your Baseline
ESTABLISH YOUR BASELINE



Priority Ranking Steps

1. Decide on criteria (who decides?)
2. Decide on ranking system and values
3. Complete the ranking
4. Review the numerical rank order and 

“reality test”
5. Select as many top-ranked items as you 

are able to handle 



• Objectives: goals that are consistent with 
the organization’s policy 
• Targets: performance measures related to 
and supporting a specific objective. 

– Targets should be quantitative, realistic, 
measurable

What are you going to do,
by how much, by when?

Objectives and Targets



Example: Objectives and Targets

 Reduce overall energy cost by 10% by 
January 2011

 Increase energy purchased or generated 
from renewable sources of energy by 10% 
by 2013

 Reduce GHG emissions 20% by 2015
OBJECTIVE TARGET PERF. 

INDICATOR
Reduce Energy use Reduce overall 

energy use by 
10% by Jan 

2009

kWh



Set A Target With
ENERGY STAR

If rating is below 69, you can use PM to set a 
percent energy reduction target



What is ES Portfolio Manager
An assessment tool:  measures your facility’s 
energy efficiency now and over time; benchmarks it 
compared to similar facilities across the country 
with a score from 1-100

Dashboard for WWTPs – feedback, education
www.energystar.gov/benchmark
Mirror that reflects your facility in a new light

http://www.energystar.gov/benchmark�


Portfolio Manager
• ENERGY STAR Portfolio Manager - interactive 

online energy management tool, free, 24/7, any 
computer

• Sets baseline of energy use/GHG emissions 

• Reports current energy consumption/GHG 
emissions

• Creates reports and provides a vehicle to share 
information among facilities and within cities

• Offers simple target setting that is measurable



Background
• Regression analysis – energy use per unit of water 

treated based on modeling work by Water Research 
Foundation in 2004 

• Normalized for external factors

• Wastewater – results against model shows statistical 
significance at 90% confidence level – some issues

• Energy generated onsite may or may not be part of 
calculation but needs to be added to reflect true energy 
efficiency

• 70 different values available to track over time



Benefits of Portfolio Manager
• Establish baseline, current energy use and costs, 

track over time while completing efficiency and 
clean energy projects

• Compare your facility against similar facilities in a 
national database and get a score from 1-100 
(100 most efficient, 50 being average) on energy 
efficiency, easy message to send rate payers, 
board members, etc.  Watch score improve

• Get GHG emissions varied by geographic region 
based on the type of power used, in international 
metric.  Watch emissions go down



More Benefits
• U.S. drinking water and wastewater systems spend about 

$4 billion/ yr on energy to pump, treat, deliver, collect and 
clean water – with much of this cost borne by ratepayers 
and municipalities.  

• Nationwide, drinking water and wastewater systems 
use 75 billion kilowatt hours/ yr – as much as the pulp 
and paper, and petroleum industries combined 
(enough electricity to power 6.75 million homes/yr).

• Reducing energy and water at wastewater facilities can 
make a significant difference for the environment and for 
the pocket book



What Can WWTPs Do Now?
• One hour phone call will establish your baseline, 

benchmark, and account 
• Get an energy audit from the local power company or 

through USDOE’s Industrial Assessment Centers, EPA
• Use EPA’s 2008 Guidebook “Ensuring a Sustainable 

Future:  An Energy Management Guidebook for 
Wastewater and Water Utilities 

 http://www.epa.gov/infrastructure/bettermanagement_en
ergy.html

• Apply for SRF, DOE. PPA, State Public Purpose funds 
for energy efficiency and clean energy projects

• Create an Energy Team, Regional Partnerships

http://www.epa.gov/infrastructure/bettermanagement_energy.html�
http://www.epa.gov/infrastructure/bettermanagement_energy.html�


How to Get Benchmark
• Complete the Benchmarking Process

– Login To Your Account (2 screens)
– Enter Your Facility Information (8 screens)

1. Zip Code
2. Energy use for all fuel types – monthly for 16 months
3. Average Daily Influent Flow
4. Average Influent BOD and Effluent BOD – averaged 

over 12 months (mg/l)
5. Plant Design Capacity – treatment design – mgd
6. Fixed Film Trickle Filtration Process (y/n)
7. Nutrient Removal (y/n)



Setting up Your Home Page

• Viewing Your Data – CREATE A VIEW



Pick Seven Metrics to Track



You Can Create/Track Different Metric 
Views



Name Each View



That’s It!



Reports
• Three Ways To Get Reports

1. From My Portfolio – Request Energy 
Performance Report

2. From the Facility Summary Screen
Generate a Statement of Energy 
Performance

3. From My Portfolio – Download View Data 
into Excel
- Create different views of different data
you want to capture in Excel and download 



Request Energy Performance 
Report



Generate a Statement of Energy 
Performance



Download Data To Excel

• Select Option to 
Download From P M

Current Energy Period 
Ending Date

Current Total Site Energy Use 
(kBtu)

N/A

3/31/2009 3,758,294.71

4/30/2009 20,547,828.29

4/30/2009 19,827,873.49

4/30/2009 7,611,142.20

11/30/2008 6,355,266.26

12/31/2008 79,743,751.88

12/31/2008 N/A

N/A

4/30/2009 N/A

12/31/2008 N/A

N/A

4/30/2009 404,858,507.04

4/30/2009 N/A

10/31/2008 51,689,705.03

N/A

2/28/2009 114,547,268.16

3/31/2009 70,255,476.59

N/A

2/28/2009 21,489,194.83

3/31/2009 25,376,604.67



The Master Accounts  
feature allows master 
users to track 
progress of their 
constituents, such as 
local governments, 
state agencies, and 
school districts

(1) or, Click Share Facilities to create a Master 
Account

Sharing Facilities

(1)



(1) In My Portfolio, click on 
“Share Facilities”

(2) Type in Portfolio Manager 
User Name

or
(2) Select  a Portfolio Manager 

Master Account from the 
drop down menu

(3) Click “Add and Modify”

Sharing 
Facilities  

(Continued)

(
1
)
(

(1)

(2)

(3)



Energy Use at 6 Similar Plants
Energy Use and Cost vs Flow at similar sized plants

FY 2006 data
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Identify and Move Toward Best 
Practices

The metric isn’t the destination,
Just the mile marker...
A hint that potential 
Improvements exists.

Still need to figure out where to go
– Apply expertise
– Investigate systems
– Devise and implement changes
– Assess performance



Contact Information
www.energystar.gov                  
buildings@energystar.gov

contacts: 
Cheryl McGovern, EPA Region 9
mcgovern.cheryl@epa.gov 
(415) 972-3415
www.epa.gov/region09/waterinfrastructure

Bob Jannarone
The Cadmus Group, Inc. 
(EPA contractor)

703-247-6117



Sustainable rural partnerships evolve with need, good research,
collaboration, creativity, adaptability..…and active listening

How do we know
THAT

will work?



“Lessons from 
the Small Fry”

Robert R. Casavant

Maricopa Association of Governments
Greening Water & Wastewater 

Infrastructure Workshop
Phoenix, AZ
Jan. 12, 2010



Preliminary Analysis:

A Water / Energy Best Practices Guide for 
AZ’s Rural Water & Wastewater Systems

http://www.waterenergy.nau.edu/

An AZ Water Institute funded project (07-08)

Research Team:
S. Mead, C. Schlinger, W. Auberle, M. Roberts

B. Billy, M. Budhu, R. Casavant

http://www.waterenergy.nauag.maricopa.gov/detail.cms?item=11400�


Project Purpose
► Conduct preliminary research into “best water 

practices” of innovative small and/or rural 
communities in the United States, Europe, and 
elsewhere….

► to identify, evaluate and prioritize technologies 
and strategies that can be used by the rural 
Arizona providers to conserve water, reduce 
energy usage and related expenditures, and 
minimize greenhouse gas (GHG) emissions. 

(Letter of Intent RFP to AWI)



Gen. Conclusions, Observations
► Rural WWS’s, large & small, old & current -- can be optimized to 

enhance operational efficiency, reduce O&M costs, increase ROI 
leverage purchase power, & attract investment

§ On-site visits 
► Promote open discussion, collaborative data collection, review & analysis
► “pilot checklist” developed and recommended - can lead to new insights, 

questions, and strategy for researchers and on-site managers
► Continuation of detailed state-wide rural systems inventory is recommended

§ Interdisciplinary - “neighborhood watch” approach 
► Cost-effective sharing and opportunity to enhance material management, 

process, reduce infrastructure & O&M costs, & develop energy-efficiency
► Invest in “low-hanging fruit” -- opens/maintains communication, builds advocacy, 

partnerships, experience to complete future and long-term investment for savings
► Comparative “systems” analysis leads to continuous improvement

§ Rural partnerships
► Provide for a “neighborhood watch”--faster transitions, less loss
► Able to leverage & develop much needed political, financial and 

technical“capital” (intra- & interstate)-- the “school” effect (“we” vs. “me”)
► Smart growth, sustainability



Site Assessment
► Extraction Bulk Source
► Conveyance
► Treatment
► Delivery
► End Use
► Wastewater Treatment
► Compile, Analyze, 

Contrast Available Data

http://www.watergy.org/resources/publications/watergy.pdf

Lifecycle of Water Supply

Treatment
Delivery

End use Waste

Waste-waste water treatment & use

Conveyance

Extraction from bulk supply



NAU-UA WWS study --Project Methodology

► Identify Study Sites
§ Rural Arizona towns (<50,000 pop.)
§ Relative proximity to universities
§ End-user, technical and geographic diversity

► Site Assessment
§ Visit each site to meet with personnel
§ Data accessibility for water/wastewater facilities

► Site Selection
§ Inventory of major processes – NAU 

questionnaire
§ Operational table matrix

► Analysis
§ Energy Usage (kwh)/1000 gals processed
§ Comparative Analysis



A Water/Energy Best Practices Guide for Rural Arizona’s 
Water and Wastewater Systems 

http://www.waterenergy.nau.edu/

http://www.waterenergy.nauag.maricopa.gov/detail.cms?item=11400�


NAU-UA WWS study



NAU-UA WWS study

ASP technical contribution



City of Benson, AZ
► Water Distribution 

Network
§ Brad Hamilton, City 

Engineer & Public Works 
Director

§ Al Carruthers, Water 
Supervisor

► Wastewater Treatment 
Plant
§ Larry Napier, Public Works 

Wastewater Supervisor
► Sulphur Springs Valley 

Electric Cooperative, Inc.
§ Dave Bane, Key Account 

Manager Sulphur Springs 
Valley Electric Cooperative, 
Inc. 



Example page from site
survey questionnaire



Benson Water Distribution Network

302 Well 
Elev. 
4083

302 Tank 291 Well 291 
Tank Elev. 4196

Cochise 
College  Well 

Elev. 4109 Jennella 
Well & 

Tank  Elev. 
4074 Upper 

Tank Elev. 
3840

WWTP
Elev. 3520

Service Area

Benson 
West 

Tanks 
Elev. 3726

2007 Arsenic Rule



Benson Wastewater Plant 

► Major Energy Consumption 
Processes
§ Oxidation Ditches – 3 rotors
§ Blowers/Agitators 

► Plant Efficiencies
§ Gravity-Fed System
§ Completely Automated
§ Recently built in 2003
§ Expandable

► Plant Inefficiencies
§ Concrete piping

Facility Size ~ 250,000 sq ft

Influent

Effluent 
Storage Bio 

Reactor 
Aerobic 
Digester
Oxidatio
n ditches

Clarifiers

Sand Filtration 
& Chlorination

UV

Discharge



Benson Water Distribution Audit

► Total gallons pumped 
(2007) – 274.6 MG

► Energy consumed –
856,659 kwh

► Kwh/1000 gallons pumped 
– 3.12

► Jennella & Cochise 
Pumping Efficiencies in 
2008

► Possible Water Loss – 2.7 
MG (10%)

► Non-Chlorination 

Benson Water Distribution (2008 %  figures)

291 Well
8%302 Well

15%

Cochise 
College

44%

Jenella
33%

2.842.73



Benson Wastewater Audit 
► 135.4 MG processed 

(2007) 
► Energy consumed –

984,516 kwh
► Kwh/1000 gals  – 7.27
► Annual Billing Cost –

$124,200
► Cost($)/1000 gals  

processed – $0.92 



NAU-UA 
“case study” briefs

- 2-pg summaries

- consistent metrics

- quick-look capability for comparison 
and analysis

- applied training for future resource 
managers, planners

- basis for new research (algorithm) 
= measuring effective system 
performance despite sig. diversity in 
infrastructure, age, demographics, 
population size 



NAU-UA WWS study

Town of Benson 
(pg. 1)



NAU-UA WWS study

Town of Benson 
(pg. 2)



City of Payson 
example - NAU

System/process illustration



Kartchner State Park - example

► Water Distribution Network
§ Don Fletcher, Kartchner SP 

Building Maintenance
► Wastewater Plant
§ Rob Van Zandt, ASP

► Sulphur Springs Valley 
Electric Cooperative, Inc.
§ Dave Bane, Account 

Manager, Sulphur Springs 
Valley Electric Cooperative, 
Inc. 



Kartchner Water Distribution 
e.g. site info collection

► Manual operated System 
(tank level dependent) –
sensors turned off – too 
costly

► Well #2 Pump manually 
operated 

► Gravity fed 
► Metered at well only
► Chlorine injection at well



Kartchner Wastewater Plant
► Major Energy Consumers
§ 2 Blowers/train 24/7 altern
§ Grinder Pumps
§ Effluent Pumps

► Gravity Fed 3 ft/sec –
topography

► Seasonal demand
► Metering – water & energy
► Single Utility Bill (estimate 

65% - inventory being 
performed)

► Minimal sludge disposal

Anaerobic/Bioreel (Aerated)



Kartchner Billing Records

4-Jan-07 91,200 

2-Feb-07 102,000 

5-Mar-07 109,680 

4-Apr-07 91,920 

2-May-07 75,120 

5-Jun-07 78,240 

5-Jul-07 76,080 

3-Aug-07 68,160 

6-Sep-07 81,360 

3-Oct-07 60,720 

5-Nov-07 86,160 

5-Dec-07 87,600 

Water 
distribution 

Energy 
Usage

Wastewate
r Energy 
Usage

Kwh

Pumped vs Processed Water
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Kartchner Water & Wastewater 
Systems Comp.

► Water distribution
§ 2.3 MG pumped (2007)

► Energy Consumed 
(0.65% of total)
§ 6633 kwh

► Kwh/1000 gals – 2.83
► Cost($)/1000 gals - $0.44

► Wastewater
§ 4.3 MG processed (2007)

► Energy Consumed (65% 
of total)
§ 663,000 kwh

► Kwh/1000 gals – 154
► Cost($)/1000 gals - $16



Example of preliminary findings
► Kwh/1000 gals processed = an equalizing metric
► Cities more efficient than parks
§ More funding & tax revenues?
§ On-site engineer/certified operators
§ Modernized systems, profit driven, less waste

► Little or no intra-system metering at State Parks 
► Energy & water record keeping, monitoring, and knowledge transfer 

variable among many rural sites
► Macro billing data available, but little/no data for micro processes, on-

park intra-system analysis and optimization 
► Quantification of system losses is often minimal or inaccurate
► Best practice guides and flow metrics (audit templates) desired

Independent audits and data = raise candid questions, uncover data errors,
separate people from the process, promote consistency & objectiveness, present 
WWS in terms of mass balance and energy consumption, incite best practices for 

energy cost savings and investment = profitability, efficiency



Water Distribution Analysis
City 

Population

Number of 
Park 

Visitors

Number 
of Gallons 
Pumped 

(MG)

Energy 
Consumption

(kwh)

Kw h 
per 

1000 
gals 

pumped

Cost ($)/1000 
gals 

processed

City of 
Benson

5000 275 857,000 3.1 Being 
calculated

City of 
Patagonia

822 41 56,000 1.4 $0.20

Kartchner 
State Park

225,000 2.3 6633 2.8 $0.44

Patagonia 
State Park

230,000 3.7 8125 2.2 $0.47

Well Production

274.6

41.9

3.7

2.3

Benson

Patagonia

Patagonia Lake SP

Kartchner SP



Wastewater Analysis
Number of 
Gals 
processed
(MG)

Energy 
Consumed 
(kwh) for 
processing

Kwh/1000 
gals 
processed

Benson
WWTP

136 985,000 7.3

Patagonia
WWTP

22 296,000 13.5

Kartchner 
WWTP

4.3 663,000 154

Patagonia 
SP WWTP

2.5 29,000 11.7

Wastewater Processed

135.36

21.90

4.31

2.49

Benson 

Patagonia

Kartchner
SP 
Patagonia
Lake SP 



“Local & consistent 
energy needs of WWS 

are well-suited to 
renewable energy 

augmentation”

► wind
► solar
► biofuels
► small-scale hydroelectric 



Funds-websites



Refs-websites



Future Research
► System Constraints / Optimization
§ Historical context – town & park politics - system inheritance
§ Data reliability and repeatability
§ Quick-look assessment software capabilities
§ Topographic considerations
§ State/Federal regulations
§ Monetary funding mechanisms
§ Consistency in system audits
§ Develop Mass Balance Model
§ Land locked areas - Expansion

► Carbon Emissions Impact
► Application of green technologies
► Parallel Systems approach 



Big & small fry  --- think & act as a“cooperative”
Collaborative inventorying and management of diverse rural systems will help you 
learn what you have / what you need…so that you collectively plan, optimize, and 

sustain natural / human ecosystems for“smart growth”

“Neighborhood
watch” 

-- a tree trimming story
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“What gets measured, gets managed”.
(Peter Drucker)



Financial and Technical 
Assistance for Green Projects

Water Infrastructure Finance 
Authority of Arizona



Design, Improvement,                 
Construction, Acquisition

of 
Drinking Water, Wastewater,     Water 

Reclamation and                   other 
water quality projects

Maintain and improve water quality in Arizona by 
providing financial assistance and technical 

assistance for basic water infrastructure.

Water Infrastructure Finance Authority



Project Examples

Traditional Projects
n Rehab/replacement 

of water distribution 
lines

n Arsenic treatment 
systems

n Wastewater 
treatment plant 
upgrades

Green Projects
n Energy audits
n Solar power for 

water and 
wastewater facilities

n Water reclamation



What makes WIFA 
a good funding option?

n Clean Water and Drinking 
Water Revolving Funds

n AAA credit rating =       
low-interest financial 
assistance

n No application fees or 
closing costs

n Grants and free Technical 
Assistance Programs



n Allocated $82 million of 
federal Recovery Act 
money

n Combined with our other 
funding sources - $183 
million of projects on the 
ground

n $24 million funded 
Green Projects

ARRA Financing



Project Environmental Benefits 

Standard 
Environmental Benefits
n Protects/improves 

water quality
n Addresses watershed 

plan
n Corrects non-

compliance
n Protects source water

“New” Green Projects

n Water efficiency
n Energy efficiency

20% of federal funding



Green Projects – Energy

Energy efficiency 
n Clean/alternative energy
n Energy efficient retrofits and upgrades to 

pumps and treatment processes
n Energy audits

Need to demonstrate at least a 20% savings in energy



Green Projects - Water

Water efficiency, reuse and conservation 
n Water reclamation, recycling, reuse
n Gray water recycling
n Leak detection
n Replacement or rehabilitation of distribution 

lines to correct water loss
n Water meters, automated meter reading 

systems
n Green stormwater infrastructure (e.g. green 

roofs, stormwater wetlands)



Eligible applicants

n Drinking Water
n Public water systems owned by political 

subdivisions (cities, towns, districts and tribal 
entities) and private ACC-regulated systems

n Clean Water
n Restricted to various types of political 

subdivisions, including tribal entities



Assistance ProgramsPlanning and 
Design Grants 

Design and 
Construction 
Loans

DW Technical 
Assistance



ADEQ Capacity 
Development Program

Small drinking water 
systems (<10,000 
people) receive:

n System Evaluation

n Operations and 
Maintenance Package

n Energy Audit

Planning and 
Design Grants 

Design and 
Construction 
Loans

DW Technical 
Assistance



Planning and 
Design Grants 

Design and 
Construction 
Loans

DW Technical 
Assistance Energy Audit

n Facility load

n Equipment condition

n Energy consumption

n O&M procedures

n Historical energy use

n Recommendations



For systems lacking 
technical staff

n Plan or design an 
infrastructure project

n Next cycle begins this 
spring 

n Local match may be 
waived/reduced for 
green

Planning and 
Design Grants

Design and 
Construction 
Loans

DW Technical 
Assistance



Planning and 
Design Grants

Design and 
Construction 
Loans

DW Technical 
Assistance

Planning
n Rate Studies/Financial 

Audits

n Capital Improvement Plans

n Feasibility Studies

Pre-design/Design
n Engineering plans and 

specifications

n Environmental Assessments

n Preliminary Engineering 
Reports



Green grant projects

n Energy Audits

n Solar design

n Design projects to 
increase energy 
efficiency and reduce 
water loss

n Feasibility study of 
bioretention basins

Planning and 
Design Grants

Design and 
Construction 
Loans

DW Technical 
Assistance



Planning and 
Design Grants 

Design and 
Construction 
Loans

DW Technical 
Assistance

Loans for Project 
Construction

n WIFA offers below 
market interest rates
n 3.08% average for 

governmental

n 4.97% average for non-
governmental

n No application fees or 
closing costs



Planning and 
Design Grants 

Design and 
Construction 
Loans

DW Technical 
Assistance

Two-step loan application 
process

1. Priority List application 
(online)

2. Project Finance 
Application based on 
“readiness to proceed:”
n Debt authorized

n Project designed

n Plans approved

n Bids solicited



Planning and 
Design Grants 

Design and 
Construction 
Loans

DW Technical 
Assistance

Green Construction 
Loans

n Automatic meter 
reading systems

n SCADA systems

n Variable frequency 
drives 

n Solar panel installation



Peoria Green Project
n Solar photovoltaic 

panels at Beardsley 
Water Reclamation 
Facility

n 26% of total power for 
operations building

Grand Opening and 
Solar Informational 
Fair
Saturday, March 13



Payson Green Projects

n Pipeline repair to 
reduce water loss

n Hydroelectric design



Water Infrastructure Finance Authority

Green Projects
Melanie Ford Sara Konrad
mford@azwifa.gov skonrad@azwifa.gov
602-364-1321 602-364-1319

WIFA website: www.azwifa.gov

ADEQ Capacity Development 
(free DW Technical Assistance, including energy audits)

Kathy Stevens
stevens.kathryn@azdeq.gov
602-771-4653

mailto:mford@azwifa.gov�
mailto:skonrad@azwifa.gov�
http://www.azwifa.gov/�
mailto:stevens.kathryn@azdeq.gov�


Grants and Other Funding
Opportunities

Greening Water and Wastewater Infrastructure Workshop
Cheryl McGovern
January 12, 2010

www.epa.gov/region09/waterinfrastructure
Mcgovern.cheryl@epa.gov

http://www.epa.gov/region09/waterinfrastructure�


The Nicest that You’ll See is at 
Your Own Front Door

• Energy Efficient Projects are Cost 
Effective by Definition

Do you know where your energy dollars 
are going?

Your energy audit will recommend projects 
that will pay for themselves – look at ROI

Money saved from reduced energy bills 
can pay for efficiency projects

Surprise!  You may be paying for energy 
you don’t need.  Tracking energy turned up 
$30,000 + from energy company mistake!



Where is the Money?

• Biggest source of funding - Stimulus 
ARRA – has already been spent

• FY2010 Clean Water SRF draft allotment:  
$13,901,000 AZ

• FY2010 Drinking Water SRF: $27,259,000
• New SRF Money will include Green 

Project Reserve – so lets review



What is the Green Project 
Reserve?

• ARRA legislation: 
“That, to the extent there are sufficient eligible project applications, not 

less than 20 percent of the funds appropriated herein for the 
Revolving Funds shall be for projects to address green 
infrastructure, water or energy efficiency improvements or other 
environmentally innovative activities”

• 4 categories of projects:
– Water efficiency
– Energy efficiency
– Green (stormwater) infrastructure 
– Environmentally innovative



What is Eligible?
• Planning, design and building activities
• Portions of a project – or the entire project –

may be green
• EPA has determined that some projects 

automatically apply – categorical projects
– No business case required in most cases

• In other projects, the green components are 
not as clear – require a business case

• Only the “green” portion of the project can 
count towards the 20% reserve



1. Water Efficiency
• The use of improved technologies and 

practices to deliver equal or better services 
with less water 

• Categorical projects are:
– Installation of water meters (previously unmetered 

system)
– Reclamation, recycling and reuse and existing rainwater, 

condensate, degraded water, stormwater and/or 
wastewater streams

– Retrofit or replacement of water using fixtures, fittings, 
equipment or appliances

– Efficient landscape or irrigation 
equipment

– Systems to recycle gray water
– Collection system leak detection 

equipment



2. Energy Efficiency
• The use of improved technologies and practices to 

reduce the energy consumption of water                
quality projects

• Categorical projects are:
– Energy efficient retrofits and upgrades to pumps 

and treatment processes (including aeration systems)
– Leak detection equipment for treatment works
– Producing clean power for treatment works on site                            

(solar, wind, hydroelectric, etc.)
– Solids treatment (e.g., sludge dryers and incinerators, improved 

anaerobic digestion systems) and handling (e.g., fly ash, lime)
– Variable frequency drives

• If energy savings are less than 20%, a compelling 
argument will be needed in the business case to 
get a green determination



3. Green Infrastructure
• No clear definition of “green 

infrastructure”.  Here, generally means 
stormwater projects

• Includes a wide range of practices that:
– Manage and treat stormwater
– Maintain and restore natural hydrology by 

infiltrating, evapotranspiring and capturing 
and using stormwater

• Help maintain pre-development hydrology 
for discharge rates, frequencies, 
durations, temperatures etc.

• Can be large or small scale (e.g., wetland 
restoration to green roofs)

• EPA Green Infrastructure Website: 
http://cfpub.epa.gov/npdes/home.cfm?program_id=

http://cfpub.epa.gov/npdes/home.cfm?program_id=298�
http://cfpub.epa.gov/npdes/home.cfm?program_id=298�


3. Green Infrastructure, cont’d
• Categorical projects are:

– Green streets
– Water harvesting and reuse programs or projects
– Wet weather management systems for parking areas (e.g., 

incremental cost of porous pavement, bioretention, green roofs, 
constructed wetlands)

– Hydromodification to establish or restore riparian buffers, 
floodplains, wetlands and other natural features

– Downspout disconnection to remove stormwater from combined 
sewers and storm sewers

– Comprehensive retrofit programs designed to keep wet weather 
out of all types of sewer systems using green infrastructure 
technologies and approaches

– Implementation of comprehensive street tree or urban forestry 
programs, including planter boxes

– Green roofs (entire cost is eligible, including necessary structural 
changes to the building)



4. Environmentally Innovative 
Projects

• Projects that demonstrate new and/or 
innovative approaches to managing water 
resources in a more sustainable way.  
Includes:
§ Projects that achieve pollution prevention or 

pollutant removal at the lowest life cycle cost
§ Projects that foster adaptation of water protection 

programs and practices to climate change

• A business case will always be needed to 
explain the environmentally innovative 
approaches



• Eligible projects are:
– Green infrastructure/low impact development
– Wetland restoration and constructed wetlands
– Decentralized wastewater treatment solutions 

to existing deficient/failing on-site systems
– Water reuse projects that reduce energy or 

water use and treatment costs
– Redevelopment practices that preserve or 

restore site hydrologic processes through 
sustainable landscaping and site design

– Solid waste composting
– Implement EPA Green Building practices 

(http://www.epa.gov/greenbuilding/) 

4. Environmentally Innovative Projects, 
cont’d

http://www.epa.gov/greenbuilding/�


4. Environmentally Innovative 
Projects, cont’d

• Categorical projects, continued
– Projects that use water balance approaches (water 

budgets) at the project, local, or state level that 
preserve site, local or regional hydrology

– Projects that facilitate adaptation of clean water 
programs and practices to climate change

– Projects that incorporate differential uses of water, 
based on the level of treatment to reduce the costs of 
treating all water to potable water standards

– Projects that identify and quantify the benefits of using 
integrated water resources management approaches



Example Projects: State of 
Arizona

• DW
– 8 projects at $12.9 Million as of  11/2/09

• Multiple meter installation projects
• Multiple SCADA application projects
• Sustainable energy generation 

• CW
– 6 projects at $10.7 Million as of 11/2/09 

• Storm water diversion and retention
• Multiple Variable flow drive installations
• Solar energy generation on site 
• Water reclamation and reuse infrastructure



Current EPA Solicitations

• Community Action for a Renewed 
Environment Program (CARE)
– Closes March 9, 2010 
– Announcement 

http://www.epa.gov/air/grants_funding.html
– Purpose:  help communities understand and 

reduce risks due to toxic pollutants and 
environmental concerns from all sources

– $2 million at $75,000 – 100,000 per grant

http://www.epa.gov/air/grants_funding.html�


Current EPA Solicitations
• Source Reduction Assistance Grant Program
• Due February 4, 2010
• $130,000 for Region 9
• $10,000 - $130,000 per award
• Eligible Applicants – State, County, City, 

Districts, Tribes
• Priorities:  Encourage GHG, toxics reductions
• Recycling, energy recovery, treatment projects 

not eligible



Current DOT Funding
• DOT Federal Transit Administration Urban 

Circulator Program
• $130 million
• Due Feb. 8, 2010
• Purpose:  Support streetcars, buses to connect 

urban destinations and foster redevelopment of 
urban spaces into walking, mixed use, high 
density

• 6 awards anticipated 
• http://www.fta.dot.gov/funding/grants_financing_

7829.html



Current DOT Funding
• DOT’s Federal Transit Administration Livability Bus 

Program
• $150 million
• Due Feb. 8, 2010
• Purpose:  Capital projects to replace, rehabilitate, and 

purchase buses
• Selection Criteria:  does it make a more environmentally 

sustainable transportation system, improve energy 
efficiency, reduce GHGs

• http://www.fta.dot.gov/funding/grants_financing_7829.ht
ml



Recent EPA Grant Opportunities

• Local Climate and Energy Program
• $10 million in Climate Showcase Communities 

grants to establish and implement climate 
change initiatives

• Proposals were due July 2009 
• July 2010 Proposals Due $200,000 per Grant
• http://www.epa.gov/RDEE/energy-

programs/state-and-local/showcase.html
• Environmental Education – closed 12/31/09



Other Government Incentives
• US Department of Treasury

– Allows taxpayers eligible for federal business energy 
investment tax credit to receive a grant instead of the 
tax credit (could be used by partnering company)

- Clean Renewable Energy Bonds (Muni Bonds)
Certain entities, mostly public sector, may use   
CREBs to finance renewable energy projects.  
CREBs are issued, theoretically with a “0%” interest 
rate.  The borrower pays back only the principal of the 
bond and bondholder receives federal tax credits in 
lieu of bond interest.  Not for energy retrofits, all            
2010 allocations are spoken for $2.2 billion.

- Qualified Energy Conservation Bonds.  Same as 
CREBs but can fund energy retrofits and private 
projects.  Allocations go to cities and counties over 
100,000 and they should still be available.  



Grant Project Example
East Bay Municipal Utility District

• Project funded through an 
EPA Region 9 grant

• Pilot study researching:
– Volatile solids destruction 

rates
– Temperature regimes
– Solids residence times
– Methane production

• GREAT RESULTS!!!!!



Source Reduction Assistance Grant 
Anaerobic Digestion at Wastewater 

Treatment Facilities

• Ideal for urban areas
• Avoid permitting difficulties
• Excess Capacity
• Expertise on site
• Biogas utilization
• VOC Reduction
• Effluent disposal
• Potential to reduce

15% of landfill waste



Food Waste Has Valuable 
Energy!

Gas Yields of Various Organic Materials (m3 gas/ton)
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Schematic of EBMUD Food Waste 
Recycling Program (patent 

pending)



Summary
• Food waste is a very 

valuable product
• We need finished 

compost to return to the 
soil to have a closed-
loop, sustainable system

• However, the energy 
value in the food should 
first be utilized

• Europe has banned food 
waste from landfills 



Potential Funding Opportunities
Jobs for Main Street Act of 2010

• Recent legislation passed by Senate
• Proposes $75 billion in TARP (Troubled Asset 

Relief Program) savings fund infrastructure and 
job investments 
– $2 billion to help communities provide clean and safe 

water for citizens and the environment to assist more 
than 670 communities access the programs.

– $100 million to the Bureau of Reclamation for reliable 
drinking water to rural areas and adequate water 
supply to drought impacted areas

– $2 billion to DOE to promote rapid deployment of 
renewable energy and electric transmission projects



Planning and Feasibility

Economics and Finance

Procurement

Design Engineering

Permitting

Construction Management

Acceptance

Operations Support

Renovate and Upgrade

Carbon and Renewable Energy

Power Purchase Agreements & Other Innovative Approaches

January 12, 2010            MAG Greening Water & Wastewater Infrastructure Workshop
By Guy Carpenter (HDR) and Mark Reader (Stone & Youngberg)



Why are we here? 

The character of a society is the cumulative result of 
the countless small actions, day in and day out, of 
millions of people.

- Duane Elgin



Our Goals
§ Help you brainstorm where opportunities might exist
§ Leave you with a better understanding of how to fund & 

finance a project
§ Make the connections between your concepts and a 

completed project
§ Describe the mechanisms for funding, and the 

advantages & pitfalls



Your Goals

Corporate social responsibility

Integrated systems management

Environmental cost accounting

Pollution prevention / waste minimization

Impact reduction (EM&CP)

Pollution control

Restoration

Design for sustainability

Resource productivity 

Reduce carbon footprint

Stakeholder participation 

Material efficiency (recycling and reuse)

Compliance with regulations

Higher

Lower

Where does 
your 

organization 
fall on this 

continuum?

Choosing 
the 

Right 
Shade

of 
“Green”



What’s Your Dream?
§ Energy/Facility Audits
§ In-pipe turbines
§ Solar panels

– Reservoirs
– Floating on recharge basins
– Landfills

§ Wind and wave powered 
desalination

§ Gas powered drivers for 
WTP pumping

§ Solar thermal desalination 
with combined heat and 
power generation

§ Small scale open-channel 
hydro power

§ Fuel cell evaluations
§ Cogeneration
§ Biosolids to solid fuel 

(EnerTech process)
§ Pumped storage for hydro 

power generation and for 
desalination

§ Energy Service Companies 
§ FOG to biodiesel



Wind Powered Desal – Large Scale
§Perth, Australia:

–10-20% reduction in rainfall in 
past 30 years

–Needed new water source
–Seawater Reverse Osmosis 
–38 MGD: $324M (2006)
–82 MW detached wind farm 

provides renewable energy 
source on grid

Wind farm: 272 GWh/year
SWRO demand: 185 GW/year

–ERI isobaric energy recovery 
devices

Source: D&WR 
Quarterly, November / 

December, 2006



Wind Powered Desal – Small Scale

§ 3 MGD; Seminole, TX
§ 2000 ppm TDS feed water
§ Santa Rosa formation, 

~1200 feet deep
§ Traditional energy use for 

water treatment with RO -
$3.10/1000 gal

§ Wind energy drives the 
cost down to $2.60/1000 
gal

Total System Cost
(Wells+RO System+Distribution) $/1000 Gallons

Including Capital, O&M, Energy, 
and Other Relevant Costs

$2.00

$2.20

$2.40

$2.60

$2.80

$3.00

$3.20

0 1 2 3 4 5 6

Number of Turbines

$/
10

00
 G

al
lo

ns

Source: Michael 
Hightower, Sandia 

National Labs 



Managing Biosolids: SlurryCarb
A technology that applies heat and pressure to 
biosolids in order to improve their mechanical 
dewatering efficiency

The product E-Fuel is used as a 
replacement for fossil fuels such 
as coal

biosolids are 
beneficially 
re-used as a 

renewable energy

EnerTech Environmental, Inc. 2007. All rights reserved.
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Managing Biosolids: SlurryCarb

Dryer

SlurryCarb™

H2O 
Evaporated Total Energy

Drying 80 tons 160,000,000 Btu

SlurryCarb 18 tons 64,000,000 Btu

Assumes 100 tons of biosolids at 80% H20

Energy ConsumptionFuel Cost Savings

Assumes 80% H20 biosolids

§ SlurryCarb™ process 
requires 60% less fuel per 
ton compared to a 
conventional dryer

Fuel Cost per mmBtu ($)



FOG to Biodiesel



The Proper Steps
§ Conceptualize

– Have you performed a holistic audit/evaluation?
– What resources do you have?
– Where are your needs?
– Opportunities to connect resources to needs?



The Right Steps
§ Conceptualize
§ Perform Feasibility Study

– Where can I put it / do I have enough space?
– What partners do I have / need?
– What benefits are gained now?  Later? 
– What’s missing?
– Understand and quantify the risks/rewards (SROI)
§ Quantify non-monetary elements

– Determine the economics (TBL) of the solution 
independent of the funding & financing



The Right Steps
§ Conceptualize
§ Perform Feasibility Study
§ Evaluate Funding & Finance Mechanisms

– Inherent Cost Savings
§ Pay attention to effect on rate plans
§ Immediate savings may come from other part of solution

– Federal & State Grants
– Clean Renewable Energy Bonds (tax credit)
– Qualified Energy Conservation Bonds (tax credit)
– Low Cost Loans
– Utility Credits
– Power Purchase Agreements



Power Purchase Agreement is Last…
§ Power Purchase Agreement (PPA)

– Power provider builds infrastructure and produces energy 
on host’s site

– Provider sells power to the host at a contract price for a 
term

– Host may be able to purchase assets at end of term
§ PPAs’ finest hour may have come and gone
§ Get’s you “green”, but may not be smartest long term 

move
§ Mark Reader w/ Stone & Youngberg is here to tell you 

why…
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Key Factors for Consideration

l What is the goal?
q Superior economics?

q Policy desire for green energy?

l Future rates under a “do nothing” scenario (Business as 
Usual)
q Assumed growth rate will impact feasibility of  solar facility

l How to best utilize available subsidies
q Direct ownership versus 3rd party ownership

l Potential technological changes making solar generating 
system comparatively less advantageous
q For example, “VHS vs Beta”
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Federal Subsidies for Tax Paying Entities

l Federal Investment Tax Credits (ITCs) 
q Available to tax-paying entities who invest in renewable energy facilities

q Authorized in American Recovery and Reinvestment Act of 2009 
(“ARRA”)

q ITCs equal 30% of the total eligible facility costs

l Depreciation 
q ARRA permits a 5-year depreciation using the Modified Accelerated Cost 

Recovery method (“MACR”) with a 50% bonus depreciation in the first 
year if the system is operational by end of 2009

q Pursuant to the MACR formula, the majority of the facility (52%) is 
depreciated in the first 2 years

q Only tax-paying entities are able to receive the tax savings resulting from 
the depreciation of an asset



3

Private Ownership of Municipal Facilities 
l Power Purchase Agreement (PPA) 

q Enables public entities to share in 
ability to monetize tax subsidies

q Private entity owns facilities

q Public agency purchases power for 20 
years at a contractual rate

l Economic viability of  PPA 
q Depends on rate of  return investors in 

the PPA are seeking

q After-tax rate of  return has fluctuated 
from 7% to 14+% and is highly 
dependent on the tone of  the overall 
financial markets

l Comparison of  PPA to BAU
q In today’s market, may require upfront 

payment to “buy down” PPA price to 
make it competitive vs BAU

 
Municipality Private Company

20-year cashflow

Solar Power

Company Monetizes:

A

B

C

D

E

ITCs

Depreciation

CSI

PPA

RECs

        

PPA Pmts

41%

Depreciation Tax 

Savings

20%

ITCs

23%

CSI Payments

16%

PPA Structure

Approximate Capital Source for 
Private Party Financed Solar Projects
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Public Ownership Funding Alternatives

l Traditional municipal bonds & WIFA programs 
q Bonds can be either conventional tax-exempt or Build America Bonds 

q Maximum advisable maturity typically 25 years based on useful life of asset

l Bank loan
q Maximum maturity acceptable by banks is typically 15-20 years

l Repayment source for loans
q Requires creditworthy repayment source (such as general fund, enterprise fund)

• California Energy Commission (CEC) loan program [Example: – AZ 
Program?] 
q Up to $3 million maximum loan with interest rate of 3% 

q Bond repayment term up to 15 years 

q Must demonstrate ability to repay loan from energy cost savings

l Tax credit bonds
q Investor receives tax credit and possibly supplemental coupon

q Bond maturity 14-17 years as determined by U.S. Treasury
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l Tax Credit Bonds
q In theory, structured with principal payment only
q Tax credit offered to investor in lieu of interest payment

l Credit realized on a quarterly basis, recognized as income on federal return, 
carries over

l Credit may be stripped (pursuant to pending federal regulations)
q U.S. Treasury sets tax credit rate and maximum maturity date
q Most tax credit bonds sold with a supplemental coupon

l New Clean Renewal Energy Bonds (New CREBs)
q $2.4 billion split among three issuer groups 

l Governmental entities, Electric co-ops, Public power providers
q Allocated by competitive process, awarded on October 27, 2009

l Qualified Energy Conservation Bonds (QECBs)
q Issued by state and large local governments (population ³ 100,000)
q $3.2 billion allocated nationally by formula

Federal Subsidies for Municipalities
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l What are New CREBs?
q Tax credit to finance qualified renewable energy facilities
q Tax credit capped at 70% of  published tax credit rate 

l Volume Cap Amount
q $2.4 billion

l Issued by Qualified Issuers
q Public power providers, cooperative electric companies, clean renewable 

energy bond lenders or not-for-profit electric utilities(1)

l Use of  Proceeds
q Capital expenditures incurred by “qualified owners” for one or more 

“qualified renewable energy facilities”
q Qualified owners are governmental bodies, public power providers and 

cooperative electric companies

(1) Includes only not-for-profit electric utilities that have received a loan or loan guarantee under the Rural Electrification Act

New Clean Renewable Energy Bonds
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New CREBs – Use of Proceeds

l “Qualified renewable energy facilities” include:
q Wind energy facilities

q Closed-loop biomass facilities

q Open-loop biomass facilities

q Geothermal energy facilities 

q Solar energy facilities

q Small irrigation power facilities

q Landfill gas facilities

q Trash combustion facilities 

q Qualified hydropower facilities

q Marine and hydrokinetic renewable energy facilities
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New CREBs – Allocation Methodology

l $2.4 billion to be split in thirds 
q Qualified projects owned by governmental bodies, cooperative electric 

companies and public power providers

l Governmental and cooperative electric companies
q Allocations based on a smallest to largest methodology 

l Public power providers
q Allocations based on pro-rata amount requested (ratio of  individual 

project request to all project requests)

(1) Including the use of loans, grants, or other repayment mechanisms to implement such programs



9

New CREBs – Applications

l Deadline was August 4, 2009

l Applications must include:
q Information regarding the qualified owner, the qualified issuer and the 

project (qualified renewable energy facility that will be funded)

q A certification from an independent, licensed engineer

l In general, engineer certifies that the project will (i) meet the 
requirements for a “qualified facility” under § 45(d)*, (ii) be 
technically viable, and (iii) produce electricity

l Additional certifications are required for certain qualified hydropower 
facility projects

q Other relevant information (prior allocations, plan of  finance, etc)

l Form of  application is available on the IRS website:
q http://www.irs.gov/pub/irs-drop/n-09-33.pdf

*But without regard to § 45(d)(8) and (10) and to any placed-in-service date. 

http://www.irs.gov/pub/irs-drop/n-09-33.pdf�
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Case Study: City of Palo Alto CREBs
City of Palo Alto $1,500,000 Clean Renewable Energy Bonds
l Security:

q Subordinate pledge of the City’s Electric Net Revenues

l Use of proceeds:
q $1.3 million towards a 250 kilowatt solar photovoltaic panel system 

l Structure: 
q 15 year term, priced at a discount to par 
q CREBs tax credit rates ranged from 4.81% to 5.64%
q Equal annual repayments of $100,000 in principal 
q Investor receives principal payments and tax credit (in lieu of interest) from the 

IRS
q Tax credit is calculated as interest would be 

l CREB rate (%) x par amount

l Stone & Youngberg Role
q As placement agent for the sale, Stone & Youngberg assisted the City in drafting 

the initial application to the IRS for the CREBs allocation, structuring the credit 
and securing a buyer for the bonds
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Tax Credit Bonds (non-BAB), Generally
$10,000,000 TAX CREDIT BONDS (Non BABs)

Issuer's Theoretical Cashflow Comparison (Tax Credit versus Tax-Exempt)
Tax Credit Scenario Tax-Exempt Scenario

Less: Sinking
District Less: Interest Fund Sinking
Sinking Principal Payments Interest Fund Estimated
Fund Payment to Investor Earnings Ending Interest Annual

Year Deposit to Investor Est. @ 2.0% Est. @ 3.0% Balance Principal Est. @ 5.0% Payment
1 $737,666 ($200,000) $537,666 $465,000 $500,000 $965,000
2 737,666 (200,000) $16,130 1,091,462 485,000 476,750 961,750
3 737,666 (200,000) 32,744 1,661,871 510,000 452,500 962,500
4 737,666 (200,000) 49,856 2,249,393 535,000 427,000 962,000
5 737,666 (200,000) 67,482 2,854,541 565,000 400,250 965,250
6 737,666 (200,000) 85,636 3,477,843 590,000 372,000 962,000
7 737,666 (200,000) 104,335 4,119,844 620,000 342,500 962,500
8 737,666 (200,000) 123,595 4,781,105 650,000 311,500 961,500
9 737,666 (200,000) 143,433 5,462,204 685,000 279,000 964,000
10 737,666 (200,000) 163,866 6,163,736 720,000 244,750 964,750
11 737,666 (200,000) 184,912 6,886,314 755,000 208,750 963,750
12 737,666 (200,000) 206,589 7,630,569 795,000 171,000 966,000
13 737,666 (200,000) 228,917 8,397,152 830,000 131,250 961,250
14 737,666 (200,000) 251,915 9,186,732 875,000 89,750 964,750
15 737,666 ($10,000,000) (200,000) 275,602 0 920,000 46,000 966,000

$11,064,987 ($10,000,000) ($3,000,000) $1,935,013 $10,000,000 $4,453,000 $14,453,000

Estimated Savings from Tax Credit Bond Scenario: $14,453,000 Estimated Total Payments of Tax-Exempt Scenario
(11,064,987) Estimated Total Payments of Tax Credit Scenario
$3,388,013 Estimated Future Value Savings

$2,343,281 Estimated Net Present Value Savings (@ 5.0% discount rate)



12

Qualified Energy Conservation Bonds

l What are QECBs?
q Tax credit to finance “qualified conservation purposes”
q Tax credit rate capped at 70% of  published rate
q Issued by state and local governments

l Allocation
q $3.2 billion nationally
q Allocations to states and large local governments (with a population ³

100,000) based on population
l Use of  Proceeds

q 100% of  available project proceeds(1) must be used for “qualified 
conservation purposes”

(1) Available project proceeds (APP) are proceeds from the sale of the issue less issuance costs (not to exceed 2%)



13

QECBs Use of Proceeds 

l Capital Expenditures for:
q Reducing energy consumption in public buildings by at least 20%
q Implementing green community programs(1)

q Rural development involving production of  electricity from renewable energy 
resources

q All Internal Revenue Code 45(d) “qualified facilities” without regard to placed-in-
service dates, e.g. wind, solar, geothermal, biomass, landfill gas & hydro (does not 
include refined coal or Indian coal)

l Research facility expenditures and research grants for:
q Cellulosic ethanol and nonfossil fuel development 
q Technologies to capture and sequester carbon dioxide produced through the use 

of  fossil fuels
q Increasing efficiency of  existing technologies for producing non-fossil fuels
q Automobile battery technologies and other technologies to reduce fossil fuel 

consumption in transportation
q Technologies to reduce energy use in buildings

(1) Including the use of loans, grants, or other repayment mechanisms to implement such programs
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QECBs Use of Proceeds, continued

l Mass commuting & related facilities to reduce energy
consumption, including expenditures to reduce pollution from
vehicle used for mass commuting

l Demonstration projects designed to promote the
commercialization of:
q Green building technology
q Conversion of agricultural waste for use in the production of fuel or

other purposes
q Advanced battery manufacturing technologies
q Technologies to reduce peak use of electricity
q Technologies for the capture & sequestration of carbon dioxide emitted

from combusting fossil fuels in order to produce electricity

l Public education campaigns to provide energy efficiency
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QECBs - Allocations

l Allocations to States 
q Pro-rata based on population as of July 1, 2008

l http://www.census.gov/popest/states/tables/NST-EST2008-01.xls

q Arizona = $67.436 million

l Allocations to Large Local Governments (LLGs)
q LLGs are any city or county that has a population ³100,000(1)

q LLG allocations based on proportional population within State based on 
population as of July 1, 2007

l http://www.census.gov/popest/estimates.html

l Population used for county allocations must exclude the population of 
any net LLGs within the county

1. Indian Tribal Governments (ITGs) shall be treated as a LLG, except that (a) an ITG shall be treated as located w/in a State to the extent of so much of the population of such government resides within 
the State & (b) any bond issued by an ITG shall be treated as a QECB only if issued as part of an issue the APP of which are used for purposes for which such ITG could issue bonds to which §103(a) 
applies.

http://www.census.gov/popest/states/tables/NST-EST2008-01.xls�
http://www.census.gov/popest/estimates.html�
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QECBs – Other Requirements

l Private Activity Bond Requirements
q At least 70% of the allocation to any State or LLG  must be designated for 

bonds that are not private activity bonds

q Proceeds of private activity QECBs can only be used for capital 
expenditures

l Exception for green community programs
q QECBs issued to provide funding mechanisms for capital expenditures to 

implement green community programs are not treated as private activity 
bonds
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Summary of  Energy Financing Alternatives

Structure Ownership Term *

Subsidies 
Available Current Market

Power Purchase 
Agreement (PPA)

l Private entity

l Public agency has 
option to purchase

l Who owns RECs?

20 – 25 years l ITCs

l Depreciation

l May not be an economically viable 
alternative in current market

Traditional municipal 
bonds

lPublic agency owns solar 
asset

l Public agency owns 
RECs

Up to 25 years l Tax-exempt 
interest or BAB 
subsidy

l 25 year amortization provides annual 
cash flow flexibility

Tax credit bonds

(QECBs and CREBs)

l Public agency owns 
solar asset

l Public agency owns 
RECs

14-17 year max lTax credit bonds l Provides lower cost financing

l Shorter maturity causes cash flow 
limitations

l Tax credit bond market “developing”

* Assumes 25-year useful life of  asset for all scenarios
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l Economic benefits of renewable energy financings should be carefully 
evaluated

q Many renewable energy pitches are based on high future energy cost 
growth rates

q Changing market dynamics affect competitiveness of PPAs
l Available subsidies can influence preferred alternative

q Hybrid municipal bond approaches using some combination of Tax 
Credit Bonds, BABs, or tax-exempt fixed rate bonds may be viable 
alternative

q In today’s market, self-ownership structures are often more cost effective 
than Power Purchase Agreements

l Stone & Youngberg provides unique expertise to deliver creative cost-
effective renewable energy financing solutions

Concluding Considerations 
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Summary of ARRA Bond Provisions
         

April 22, 2009   

 

NAME 
NATIONAL 

ALLOCATION 
ALLOCATION 

METHOD USE OF PROCEEDS 
FEDERAL INCOME 
TAX TREATMENT* SPECIAL RESTRICTIONS 

Taxable Bonds      

Build America Bonds 
(BABs) 

Unlimited for bonds 
issued by State and local 
governments, including 
school districts before 
January 1, 2011 

Not applicable Any purpose otherwise 
also eligible for tax-
exemption (no private 
activity bonds) 

Taxable, 35% 
interest subsidy paid 
to issuer by Treasury 
or as tax credit to 
investor 

Refundings not eligible use of 
proceeds for issues where 35% 
interest subsidy is paid to issuer; 
refundings are eligible for issues 
where 35% tax credit is paid to 
investor 

Recovery Zone 
Economic 
Development Bonds 
(RZEDBs) 

$10 billion State and 
local governments, 
expires January 1, 2011 
 
AZ = $408 million (est.) 

Through States, then 
to counties & cities 
with populations ³ 
100,000 in proportion 
to 2008 employment 
loss 

Any purpose otherwise 
also eligible for tax-
exemption, including 
job training & education 
(no private activity) 

Taxable, 45% 
interest subsidy paid 
to issuer by Treasury 

Formation of Recovery Zone (area 
determined by the issuer to be in 
general economic distress or meeting 
certain other criteria); Refundings not 
an eligible use of proceeds 

Tax Exempt Bonds      

Recovery Zone 
Facility Bonds 
(RZFBs) 

$15 billion State and 
local governments, 
expires January 1, 2011 

Through States, then 
to counties & cities 
with populations ³ 
100,000 in proportion 
to 2008 employment 
loss 

Certain private activity 
purposes (excluding 
land, residential rental, 
gambling, liquor, golf, 
etc.) 

Tax-Exempt Formation of Recovery Zone (area 
determined by issuer to be in general 
economic distress or meeting certain 
other criteria); Refundings not an 
eligible use of proceeds 

Tax Credit Bonds      

New Clean 
Renewable Energy 
Bonds  
(New CREBs) 

$2.4 billion total, 
including 1/3 each to 1) 
public power providers, 
2) governmental bodies 
& 3) electric 
cooperatives 

IRS applications due 
by 8/4/09; 1/3 max 
each to 1) public 
power providers 2) 
governmental bodies 
& 3) electric coops 

Wind, solar, geothermal, 
biomass, landfill gas & 
hydro energy facilities 

Tax credit @ 70% of 
published Federal 
Tax Credit Rate 

Refundings not an eligible use of 
proceeds 

Qualified Energy 
Conservation Bonds 
(QECBs) 

$3.2 billion to States and 
local governments 
 
AZ = $67.4 million 

Pro-rata by 
population to States 
and then to local 
governments with 
populations ³ 
100,000 

Energy reduction in 
public buildings, green 
community lending 
programs, energy 
research, commuter 
facilities, education, etc. 

Tax credit @ 70% of 
published Federal 
Tax Credit Rate 

Not less than 70% of allocations must 
be used for non-private activity 
bonds; Refundings not an eligible use 
of proceeds 

 Tax credits may be stripped from the bonds and assigned to a separate owner. Tax credit bonds (except BABs) have a maximum maturity length (published daily on the Bureau of Public Debt website at 
https://www.treasurydirect.gov/govt/rates/irs/rates_qtcb.htm). The maturity length has ranged from 14 to 16 years in recent years. 

 Does not include additional Tax Credit Bond programs available to School Districts (Qualified Zone Academy Bonds and Qualified School Construction Bonds) 



Program Name or Ancillary Text eere.energy.gov

U.S. Department of Energy 
Assistance Opportunities: 

MAG Greening Water and 
Wastewater Infrastructure 
Workshop, Phoenix AZ 

Patti Case

US DOE Clean Energy Center, 
Intermountain Region

 



ITP CHP Program eere.energy.gov

• Goals
– Resources for you/your operations
– Provide information that we hope you will pass along to your 

“clients”  - Commercial and Industrial End Users

• Path
– Just a bit about DOE overall then “drill down”
– Energy Efficiency and Renewable Energy
– Industrial Technologies Program
– Clean Energy Centers –Intermountain in particular
– Other Technical Assistance

On Deck



ITP CHP Program eere.energy.gov

• A Huge entity with a broad mission
– Science & Technology
– Energy Sources
– Energy Efficiency 
– Environment
– Information/prices & trends
– National Security
– Safety and Health

US Department of Energy



ITP CHP Program eere.energy.gov

• Civilian Radioactive Waste management
• Electricity Delivery and Energy Resources
• Energy Efficiency and Renewable Energy
• Environmental Management
• Fossil Energy
• Legacy Management
• Nuclear Energy
• Science

Offices



ITP CHP Program eere.energy.gov

• Biomass
• Buildings
• Federal Energy Management
• Geothermal
• Hydrogen & Fuel Cells
• Industry
• Solar
• Vehicles
• Weatherization and Intergovernmental
• Wind & Hydro Power

Program Areas



ITP CHP Program eere.energy.gov
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Global Energy Issues in 2009

– Economic downturn
– Uncertain demand for products
– U.S./Worldwide Stimulus 

activities
– Energy price volatility
– International climate change 

negotiations
– New energy/climate 

legislation/policy



ITP CHP Program eere.energy.gov
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DOE - Industrial Technologies Program

Mission: Improve national energy security, climate, 
environment, and economic competitiveness by 
transforming the way U.S. industry uses energy.



ITP CHP Program eere.energy.gov

Develop cross-cutting 
technologies that address
the top energy savings 
opportunities across industry

Energy Efficiency R&D
Help plants save energy today
by assessing opportunities and 
facilitating adoption of best
energy management practices and 
efficient new technologies

Technology Delivery

• Reduce industrial 
energy intensity by 
25% in 10 years

• Establish the U.S. as 
the Global Leader in 
Energy Management

ITP Strategic Objectives
Percent Change in Industrial Energy Intensity
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EIA Reference Case 
(Btu/$ output)

ITP 
Goal:25% Intensity
Reduction in
10 years

Source: EIA, AEO 2007, Business As Usual (BAU) 
case

DOE - Industrial Technology Program



ITP CHP Program eere.energy.gov

32%

Helping plants
save energy
today using
efficient energy
management practices and 
efficient new technologies

Activities to spur 
widespread 
commercial use of 
CHP and other  
distributed 
generation
solutions 

31% Other Crosscut

R&D to develop 
technologies 
applicable to multiple 
industrial subsectors

12% Industry-Specific

R&D addressing top 
priorities in America’s
most energy-intensive 
industries, incl. chemicals, 
steel, and forest products

25% Industrial Distributed 
Energy

Industrial Technical 
Assistance

DOE ITP FY’09 Budget:  $100M 



ITP CHP Program eere.energy.gov

• Recovery Act Funding Solicitation:  CHP, District
Energy, Waste Heat Recovery, and Ind. EE
–< $200 Million Available

–Received 367 Applications requesting $3.8 Billion Federal 
Funds for $9 .2 Billion total project investment (25 X more 
than available)

–9 Projects Selected Include: CHP, Waste Heat, Landfill gas, 
Industrial Energy Efficiency

•DOE ITP CHP Demonstration Solicitation:  Closed July 
21,2009

DOE Project Funding



ITP CHP Program eere.energy.gov

Top Initiative: Save Energy Now LEADER

• Voluntarily pledge to reduce
energy intensity by 25% or
more over 10 years

• Make continuous
improvements in energy
efficiency and carbon 
reduction as part of robust
business strategy

• Gain enhanced access to enabling resources: tailored technical 
assistance, training, assessments, and more

• Receive high-level recognition for participation and achievements

Reduces energy 
costs and carbon 
emissions today

Meets EPAct 
2005 requirement 

for voluntary 
industry 

commitments to 
reduce energy 

intensity 
(Section 106 )

A 25% reduction in industrial energy intensity is equal to 
the total energy consumed in the State of California in all 
sectors each year— 8.4 quads annually.

It’s all about producing more with the energy used.



ITP CHP Program eere.energy.gov
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4,014 large plants use 
58% of the energy

Energy Saving 
Assessments (System 
focused)

Mid-Size
37%Large

58%

Small 5% Industrial Assessment 
Centers (IAC)

Cross-Cutting Energy 
Assessments

ITP Save Energy Now Assessments

Total Plants Assessed:          2,098
Identified Cost Savings:        $1.2 billion
Identified Energy Savings:   134 trillion Btu (NG)
Identified CO2 Savings:  10.5 million MT



ITP CHP Program eere.energy.gov

Generating electricity and heat from 
a single source, typically at or near 
the place where it is used.
Significantly more efficient than 
generating each of these 
separately. 
The average power plant in the 
U.S. is 33% efficient, and the 
average overall efficiency of 
generating electricity and heat by 
conventional systems is around 
51%. 
CHP units are often more than 80% 
efficient. 
CHP is sometimes called "energy 
recycling" because the same 
energy is used twice - once for 
electrical energy and once for 
thermal energy

Combined Heat and Power



ITP CHP Program eere.energy.gov
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ITP’s Combined Heat and Power (CHP) Program

• CHP is recognized as the best
means to simultaneously
– Reduce GHG emissions
– Promote use of secure domestic

and renewable energy sources
– Reduce exposure to energy

price hikes and volatility

• ITP activities include
– Facilitating deployment and

addressing barriers
– Serving as an independent, credible 

voice on applications and benefits
– Conducting R&D to improve

efficiency, lower costs, and 
extend applications

CHP offers a sizable near-term option for large 
energy efficiency improvements and CO2 reduction

Source: EPA
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CHP 2006 2030 Target

Total Electricity 
Generating Capacity

85 GW (9% of 
current capacity)

240.9 GW (20% 
of projected 

capacity

Annual Energy 
Savings

1.9 Quads 5.3 Quads

Annual CO2
Reduction

248 MMT 848 MMT

Number of Car 
Equivalents Taken Off 
Road 

45 million 154 million

CHP in a Global Context – 20% Capacity Goal 
is Reachable

20 % Target with 
Robust DOE 
Program and 

Policy Changes 

BAU Case 
(McKinsey & Co).

Source:  ORNL

CHP - 20% of US Generating Capacity in 2030
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Mid CHP
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2030 Goal: Aggressive Growth in All Markets

Existing Industrial Market
• Improved performance
• Utilize new fuels and waste 

streams
• Overcome external barriers

Over 1,600 new systems

Fast-Growth Market
• Technology for new 

applications 
• Packaged systems
• Demonstrations to make 

the business case

Over 10,000 new systems

Emerging Market
• New systems and 

technologies
• Smart Grid and ‘green’ 

consumers
• Build distribution network

Over 50,000 new systems

Large CHP
>20 MW
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Market sectors include CHP, District Energy, and Waste Energy Recovery applications
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Three Key Investment Areas

Technology 
Demonstrations

Market 
Transformation

Technology 
Development 
and Validation

20% CHP in 2030

1. Technology Research and Development 
• Alternative fuels and low-value waste heat
• Maximize utilization of waste streams in large industrial sector
• Small and mid-size systems for new markets
• Improve technical performance of CHP 

• Operating costs and installed costs
• Efficiency
• Reliability
• Compliance with Emissions Regulations

2. Technology Demonstrations
• Innovative market applications
• Project development best practices
• Value to users, utilities and public
• Quantify CO2 reductions and energy savings
• Reduce technical risk
• Showcase systems

3. Market Transformation
• Targeted End-User Education and Outreach
• Coordination with Utilities on Technical and Regulatory Issues
• Regulatory/Policy Supportive Information and Analysis
• Accelerate the CHP Investment Decisions 
• Demonstrate Role in GHG Reduction

Accelerate the project 
develop/investment decision process 

and broaden range of users

RACs lead DOE’s CHP 
outreach efforts and 
establish DOE RAC 
brand through 
coordinated planning 
and execution of 
regional specific 
activities
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Clean Energy Application Centers

US DOE’s Regional Centers to Lead Deployment 
and Market Transformation by

– Educating regional players on benefits to 
remove barriers and reduce perceived risk
• End-Users
• Policy Makers
• Regulators
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US DOE Clean Energy Application Centers

Mid Atlantic
www.chpcenterma.org

Midwest
www.chpcentermw.org

Pacific
www.chpcenterpr.org

Northwest  Region
www.chpcenternw.org

Northeast
www.northeastchp.org 

Intermountain
www.IntermountainCHP.org 

Gulf Coast
www.GulfCoastCHP.org

Southeastern
www.chpcenterse.org
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Intermountain RAC

• ETC Group, based in Salt Lake City,Utah
• Southwest Energy Efficiency Project (SWEEP) based in 

Boulder Colorado
• States of  AZ, CO, NM, UT, and WY
• Technology Focus

– Combined Heat and Power
– Waste Heat Use/Recovery
– District Energy 



ITP CHP Program eere.energy.gov

• Market assessment
• Education and outreach
• Coalition building
• Project support and facilitation
• Policy review and reform 
• www.intermountain chp.org   

Activities



ITP CHP Program eere.energy.gov

• CHP/Waste Heat projects
– Technical Assistance to Identify and Quantify Savings
– Project/proposal review
– Case Studies
– End User  Workshops
– Policy and Regulator Education 
– Utility Rate and Interconnection Issues
– Permitting Issues
– etc….

Resources for WWT and Water 
Systems
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• Wastewater treatment plants, with wastewater flows of at 
least 1 million gallons per day (MGD)
– Municipal treatment plants*

 At least 4,290 plants with 1 MGD or greater
 Over 1,700 of these have anaerobic digesters, and 

over 1,500 are not currently utilizing digester gas
 Paybacks in the 2-4 year range can be attained 

when investing in CHP and already possessing a 
digester

• CHP units range from $1,500-6,000/kW installed 

WWT Plant Digester Gas 
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• Tucson, Arizona
• 25 million gallons/day (MGD)
• ELECTRICITY COST FROM CHP: $0.047/kWh
• ANNUAL SAVINGS: $1,260,000
• EQUIPMENT: 7 650-kW Waukesha engines with
• heat recovery, 950-ton absorption chiller
• FUEL: Digester gas, natural gas, and propane for backup
• CHP CAPACITY: 3,300 kW (1,100 kW from digester, 1,650 kW from natural gas)
• USE OF THERMAL ENERGY: HVAC, chilled
• water, domestic hot water, heating the digester
• CHP EFFICIENCY: 65%
• CHP IN OPERATION SINCE: 1977
• FUTURE PLANS: Expand CHP to 6-8 MW

Case Study
Ina Road WWT Plant 
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• Seven 650-kW Waukesha 
engines

Digester Gas 
•350,000 cubic feet/day 
(current)
•1,000,000 cubic feet per 
day (future)
•600 BTU per cubit foot
•60% methane
•40.1% Carbon Dioxide
•0.23% Nitrogen
•15 ppm Hydrogen 
Sulfide
•0.025% Siloxanes 
(increasing)

Gas Fired Engines
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WWT and Landfill Workshops (see www.intermountain chp.org)
Denver – November, 2007
Salt Lake City - August , 2005

Typical Agenda
Market opportunities
CHP Systems
Fuel Cleaning and Conditioning
Electrical Rates
Case Studies
Plant Operating Issues
Energy Utilization Issues
Tours

County and Municipal Target
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• CHP: Opportunities at Wastewater Treatment Facilities 
• EPA CHP Partnership Webinar 
• January 21, 2010 1:00 to 2:30 MST

– Will address opportunities and challenges of implementing CHP 
at WWTFs. 

– EPA's CHP Partnership's efforts in WWTF and plans going 
forward 

– two case studies of successful CHP systems at WWTF 
– Register at: https://www2.gotomeeting.com/register/578096627
– EPA CHP Partnership www.epa.gov/chp/

Upcoming Training Opportunity

https://www2.gotomeeting.com/register/578096627�
http://www.epa.gov/chp/�
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Industrial Assessment
Centers

▪ Energy, waste, and productivity assessments to small and 
mid-sized manufacturers

▪ Assistance provided by upper-level engineering students
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Industrial Assessment Centers

• Director: Dr. Douglas C. Hittle
• Phone: (970) 491-8617
• Fax: (970) 491-3827
• E-mail:hittle@engr.colostate.edu

• Assistant Director: Mr. Michael Kostrzewa
• Phone: (970) 491-7709
• E-mail: michael@engr.colostate.edu

• Address:
• Department of Mechanical Engineering
• Colorado State University
• Fort Collins, CO 80523-1374
• IAC Office Phone: (970) 491-7709

• http://www.engr.colostate.edu/IAC/
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• 2010 Industrial Utility Webinar Series – Financial 
Mechanisms and Incentives  

• Wednesday, March 10, 2010 12:00 PM - 2:00 PM EST 
• This session will focus on various financial mechanisms and incentives which allow 

industrial energy consumers to implement energy efficiency projects. The Webinar 
topics may include the energy service company (ESCO) model, state incentives, 
public benefit funds, and utility rebates, along with other mechanisms and incentives. 
Utilities and industrial energy customers can share perspectives on which financial 
programs work best and why.

• http://www1.eere.energy.gov/industry/ 
• Events Section

EERE Training Opportunity
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Intermountain Clean Energy Application Center
www.intermountainCHP.org

ETC Group
Patti Case

plcase@etcgrp.com (801)278-1927

Southwest Energy Efficiency Project
Christine Brinker

cbrinker@swenergy.org (720) 939-8333
Thomas Broderick

tbroderick@swenergy.org (928) 527-8036

Questions?

mailto:plcase@etcgrp.com�
mailto:cbrinker@swenergy.org�
mailto:tbroderick@swenergy.org�
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Water & Energy: 
Reaching for Sustainability
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About the
Water Research Foundation
The Water Research Foundation 
(formerly known as AwwaRF) is the 
world’s largest nonprofit organization 
dedicated to providing critical drinking 

water research.

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.2



Clarifying Our Mission

n From “Awwa 
Research Foundation 
(AwwaRF)”

n To the “Water 
Research Foundation 
(Foundation)”

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.3



New Name, Same Mission

Advancing the science of water to 
improve the quality of life.

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.4



© 2006 Awwa Research Foundation. All Rights 
Reserved

5

• Drinking Water Research Program
– Centralized coordinated research program 
– Compliments local, regional, and legislative efforts through credible 

science
– ~ 1000 Subscribers underwrite research (~900 water utilities)
– > $500 million dollars worth of research

• Collaboration
– Utility Community plans research
– Project Advisory Committees & Foundation
– ~ 1000 Volunteers provide input to projects and programs

• Knowledge Base
– Reports & Projects (~850 published, ~300 ongoing)



Basic Industry Knowledge

n Hey two plus two is always 
four
And down is south and up is 
north
Thirty-two degrees is freezing 
cold
You play with fire you end up 
burned
The early-bird gets the worm
But the only thing you really 
need to know
Is... 

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.6



Water and Energy are Connected

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.7

•Adopted from "Energy demands on Water Resources" U.S. DOE Report to Congress on the interdependency 
of energy and water.



© 2009 Water Research Foundation. ALL RIGHTS RESERVED.8

•http://www.nrel.gov/analysis/workshops/water_connect_workshop.html



© 2009 Water Research Foundation. ALL RIGHTS RESERVED.9

•http://www.nrel.gov/analysis/workshops/water_connect_workshop.html



Fun Factoids

n 2.0 to 2.5 gallons of 
water = 1 gallon of 
petroleum

n 1,700 – 2,500 gallons of 
water = 1 gallon of 
ethanol

n 0.5 to 0.7 gallons of 
water = kilowatt

n 60 watt light bulb x 12 
hrs/day x 365 days = 
3,000 – 6,000 gallons of 
water

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.10



© 2009 Water Research Foundation. ALL RIGHTS RESERVED.11

*University of Minnesota Extension



n One thing to remember though -
it's not like water is "destroyed" 
or "used up" in most of the uses 
above, especially cooling 
purposes. It's not like we're 
burning water like coal. Still, we 
obviously have a challenge on 
our hands keeping it clean and 
not contaminating what we've 
got!

– Noree (Comment on 
water/energy nexus posting, 
July 2009)

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.12

•http://www.triplepundit.com/2009/05/the-energy-water-nexus/

Society Has to Come Along



Good Intentions Gone Bad

n Energy Independence and Scarcity Act of 2007
– Requires that 7.5 billion gallons of ethanol 

replace fossil fuels by 2012
– Plants capable of producing 12 billion 

gallons/year planned
– 48 billion gallons of water will be required just 

for production 

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.13



Water and Energy Integration Act 
(S. 531)

n National Academy Energy-Water Study – Requires a 
study to assess water use associated with developing fuels 
in the transportation sector, and the water consumed in 

different types of electricity-generation.
n Power Plant Water and Energy Efficiency– directs DOE to 

identify best available technologies and other strategies 
maximize water and energy efficiency in producing 
electricity.

n Reclamation Water Conservation & Energy Savings 
Study – directs the Bureau of Reclamation (BOR) to 
evaluate energy use in storing and delivering water from 
Reclamation projects, and identify ways to reduce such use 
through conservation, improved operations, and renewable 
energy integration.

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.14



n BOR Brackish Groundwater Desalination Facility–
Organic legislation to establish research priorities for this 
existing Facility, including renewable energy integration with 
desalination technologies.

n EIA Energy Use for Water Assessment – a requirement for 
Energy Information Administration to continually report on 
the energy consumed in water treatment and delivery 
activities.

n Energy-Water Roadmap – directs the Secretary of Energy 
to develop an Energy-Water Research and Development 
Roadmap to address water-related challenges to sustainable 
energy generation and production.

n As of March 2009 this bill was incorporated into S. 1462 

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.15

Water and Energy Integration Act 
(S. 531)

•http://www.rivernetwork.org/blog/7/2009/03/09/energyh2o-bill-introduced-senate



Energy and Water Research 
Integration Act (H.R. 3598)

Energy Water Architecture Council
n (1) make recommendations on the development of 

data collection and data communication standards 
and protocols to agencies and entities currently 
engaged in collecting the data for the energy 
required to provide water supplies and the water 
required to provide reliable energy supplies 
throughout the United States;

n (2) recommend ways to make improvements to 
Federal water use data to increase understanding 
of trends in energy generation and fuel production;

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.16



n (3) recommend best practices for utilizing 
information from existing monitoring 
networks to provide nationally uniform water 
and energy use and infrastructure data; and

n (4) conduct annual technical workshops, 
including at least one regional workshop 
annually, to facilitate information exchange 
among Federal, State, and private sector 
experts on technologies that encourage the 
conservation and efficient use of water and 
energy.

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.17

Energy and Water Research 
Integration Act (H.R. 3598)



Utility Energy Consumption

Water and Wastewater Systems = ~4% of total 
electrical demand in US

-EPRI 2002 “Water and Sustainability(Vol 4): US Electricity 
Consumption for Water Supply and Treatment – The next Half 
Century”

Drinking Water Utilities Spend as much as 35% 
of their annual operating costs on energy. 85% 
of this amount is used for pumping alone

- Foundation Report #3066 “Water Consumption Forecasting to 
Improve Energy Efficiency of Pumping Operations

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.18



Water and Wastewater Systems spend ~$4 
Billion/year to collect, treat, and convey water. 
Energy consumption at utilities will grow by 
more than 20% in the next 15 years.

-Forbes: http://www.forbescustom.com/EnergyPgs/WaterMgmentP1.html

Range of power usage for 1 – 70 MGD plants = 
338 – 4500 kWh/MG (Average 2240 kWh/MG) 

-JAWWA  1998 Arora,LeChevallier “Energy management opportunities”

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.19

Utility Energy Consumption

http://www.forbescustom.com/EnergyPgs/WaterMgmentP1.html�


The Big Picture
n Due to growing population we will 

need 393,000 megawatts of new 
energy by 2020 = 1300 – 1900 new 
power plants

n That is one plant per week for 25 
years.

n 70 million new people over next 25 
years  will increase energy by 53% = 
enough water for energy to supply 53 
million people.

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.20



Reasons For Increased Energy 
Demand

n Increased regulation

n Increased use of impaired source 
waters  (i.e. Desalination) 

n Use of advanced treatment

n Increasing land development
© 2009 Water Research Foundation. ALL RIGHTS RESERVED.21



Advanced Treatment Energy 
Consumption

UV Membrane  Processes
Ozonation Ultrafiltration

Reverse osmosis
Membrane Bioreactors

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.22

Energy Consumption

20 - 160 kWh / MG 500 – 7500 kWh / MG

-Foundation Project #3056 “Evaluation of Dynamic Energy Consumption of 
Advanced Water and Wastewater Treatment Technologies” 



Conventional Vs. Advanced 
Treatment

n Example

Conventional Increased Energy Consumption UV
Treatment

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.23

70 -100 kWh/MG

-Foundation Project #3056 “Evaluation of Dynamic Energy Consumption of 
Advanced Water and Wastewater Treatment Technologies” 



Energy Management

Best Practices for Energy Management  (#2621)
Identified 19 Best Management Practices

Energy Procurement Energy Use
- Market-Based Pricing - Lessons from past 
- Pricing Rate Structure design and operation 
- Pricing Incentives - Energy Audit

- Optimizing pump 
schedules

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.24



Energy Optimization Energy-cost 
Minimization

Energy and Water Quality Management 
System (EWQMS)

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.25

Source Water Supply

Wells

Treatment Plants

Pump Stations

Reservoirs

Distribution System Valves

Operations, 
Planning, 

Scheduling

Energy Cost 
Schedule

Consumption 
Forecaster

System 
Operations 

SCADA

Water Supply 
Analyzer

Equipment 
Clearance 

System

Water Quality 
Analyzer



© 2009 Water Research Foundation. ALL RIGHTS RESERVED.26



Ranking Your Performance

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.27

•Project #3009

Created metrics 
for comparing 
utility energy use 
among peers



On-going Research 

Decision Support System for 
Sustainable Energy Management 
#4090 

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.28



On-going Research

Energy Efficiency in the North American 
Water Supply Industry: A Compendium of 
Best Practices and Case Studies #4223 

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.29



Greenhouse Gas Emissions
Greenhouse Gas Emission Inventory 
and Management Strategy Guidelines 
for Water Utilities (#4156)

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.30



Toolbox for Water Utility Energy and 
Greenhouse Gas Emission 
Management: An International 
Review #4224 

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.31

Greenhouse Gas Emissions



Local Projects

Lowering Chemical and Energy Usage 
for Inland Desalination Concentrate 
Volume Reduction (4283)
– Tailored Collaboration with City of 

Phoenix
– Carollo Engineers

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.32



Future Research
n Carbon footprinting if the capital improvement   

process
n Green certification program for water and 

wastewater utilities
n Carbon trading and the carbon market: 

opportunities for utilities
n Advancing process optimization: energy 

efficiency and control of GHG emissions
n Guidance for integrated water, energy, and 

environmental resource planning

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.33



Partners

n Electric Power Research Institute 
n Global Water Research Coalition
n California Energy Commission
n Water Environment Research 

Foundation 
n New York State Energy Research and 

Development Authority

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.34



Resources

n California Energy Commission 
http://www.energy.ca.gov/process/wat
er/index.html

n National Renewable Energy 
Laboratory (NREL) 
http://www.nrel.gov/analysis/worksho
ps/water_connect_workshop.html

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.35

http://www.energy.ca.gov/process/water/index.html�
http://www.energy.ca.gov/process/water/index.html�


Thank You

© 2009 Water Research Foundation. ALL RIGHTS RESERVED.36

Water Research Foundation

Shonnie Cline

scline@waterresearchfoudation.org



City of Mesa - Steps Toward 
Sustainability



NW Plant Co-generation



NW Plant Co-generation

• Co-generation Unit installed in 2001

• Rated at 550 kW

• Original cost - $400,000

• Usage of co-gen limited by production, storage 
pressure regulation and operator time required 

• In 8 years, only had 200 run hours

• Budget reductions, electric rate increases spur 
squeezing of available resources



NW Plant Co-generation

• Biogas produced at rate of 110 CFM with most 
being flared

• Started experimenting with extended run 
times in Feb 2009

• Developed run chart based on greatest return

• Chart is net saving after subtracting electrical 
use by gas compressor and dryer, generator 
maintenance costs and personnel



Optimum Co-Gen Run Time

Time of 
Day

Biogas 
Gen @ 
250 kW

Biogas 
Gen @ 
500 kW

Nat Gas 
Gen @ 
250 kW

Nat Gas 
Gen @ 
500 kW

Off Peak 1.39 13.57 -20.44 -30.09
Shoulder 11.44 33.66 -10.39 -9.99
Peak 28.66 68.11 6.84 24.46

Savings $/Hr at Peak Summer Rates, July & August

Time of 
Day

Biogas 
Gen @ 
250 kW

Biogas 
Gen @ 
500 kW

Nat Gas 
Gen @ 
250 kW

Nat Gas 
Gen @ 
500 kW

Off Peak 1.06 10.86 -20.76 -32.79
Shoulder 10.26 29.26 -11.56 -14.39
Peak 16.24 41.21 -5.59 -2.44

Savings $/Hr at Winter Rates, Nov thru April



Savings
• Net savings Feb through December were $39,201

• Maximum potential savings for year = $136,000
– With available biogas

– Generator available when needed 

– Coordinating run time with greatest savings



Demand Response Program

• Demand Response Program is a voluntary reduction of 
electricity by high use customers during periods of peak 
demand

• Program offered by SRP and managed by EnerNOC

• Facilities can be called upon to reduce power use within the 
next 10 to 30 minutes with events lasting up to 4 hours

• Greenfield plant looked at total plant shutdown but cost for 
plant diesel power generation were prohibitive



Demand Response Program

• Looked for specific large equipment and narrowed down to 
blowers and centrifuges, combined 840 HP

• Went through stages of testing with increased outage periods

• Once comfortable that plant  could accommodate outage, 
enrolled in program

• Have had two events since signing on in June

• Are now looking at enrolling the NW plant in same program



Chemical Reduction

• Mesa has been working with OpenCEL, a private company 
doing research on cell lysing for more complete digestion.

• Expanded lysing experiment to create carbon source for 
nitrification/denitrification process and replace use of 
methanol.

• Carbon source needed due to influence of high ammonia side 
stream from dewatering process.

• Avg daily methanol usage was 224 gpd at avg cost of $2.27/gal

• Yearly cost of $186,000

• Currently, OpenCEL unit not operating and temporarily 
replaced with glycerine at cost of $0.20/gal



Weed Control

• 27 acres of recharge site getting overgrown with brush

• Use of plant personnel was cumbersome, needed 2 men plus 
back hoe for 2 weeks. 

• Use of plant personnel cumbersome and bank areas difficult 
to reach 

• Grazed goats for one year with herd varying from 10 to 40



Grazing Goats Giving
Greening a Go



Footprint
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Pilot Testing Biological Treatment of 
Nitrate-Contaminated Groundwater

MAG WATER AND WASTEWATER 
INFRASTRUCTURE WORKSHOP

January 12, 2010
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Water Research Foundation Partners

City of Glendale
Water Research Foundation
CH2M HILL
The Biodesign Institute at Arizona State University
Applied Process Technology (Vendor)
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Background

Nitrate contaminated groundwater
– Second most common contaminant found above the MCL in a 

survey of private drinking water wells.
– Treatment Techniques

• Ion-exchange 
• Reverse Osmosis
• Biological Treatment
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When do you select biological 
treatment?

Biological treatment is 
selected when it is the most 
sustainable choice based on 
environmental, societal, and 
financial considerations
Triple Bottom Line

Drinking 
Water Quality

Capital
O&M
Net Present 
Worth 

Greenhouse Gas 
Emissions
Residuals Disposal
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Background

Advantages of Biological Treatment
– No brine
– Targets wide range of contaminants
– Sustainable 

Challenges
– Not widely used in the United States
– Typically requires substrate addition
– May require proof of compliance for regulator approval
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Background

Project Objectives
– To characterize the performance of biological nitrate 

removal technologies
– To identify co-contaminant treatment
– Evaluate ongoing ion-exchange pilot performance 

based on same criteria
– Identify environmental issues for each technology
– Develop cost comparison
– Evaluate biological and ion-exchange systems based 

on criteria including the triple bottom line (TBL) of 
sustainability
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Background

Biological Treatment Technologies
– Heterotrophic

– well studied in Europe and in the U.S. in wastewater 
treatment

– reliable
– Autotrophic 

– less biomass
– no residual substrate
– easier to “dial-in” to fluctuating influent water quality
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Water Quality Implications of 
Biological Nitrate Reduction

Water Quality Implications of Biological Treatment
– Treated water is anoxic
– Even if carbon-based electron donor is removed or if the donor is 

inorganic (e.g. hydrogen), the treated water will contain some 
dissolved organic carbon from soluble microbial products

– Heterotrophic plate counts are increased as a result of biofim 
detachment to varying degrees depending on the electron donor

An Aerobic Biologically Active Filtration Process Should 
Follow Biological Denitrification of Drinking Water.
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Current Regulatory Climate

Many regulators are apprehensive about biological 
drinking water treatment despite the industry’s long history 
with slow sand filtration, biological filtration and other 
biologically-based unit processes.
Anoxic biological treatment is under more scrutiny than 
aerobic processes (less full-scale U.S. experience).
Permits for biological groundwater treatment facilities in 
California are requiring post treatment that meets surface 
water turbidity standards and 4-log virus disinfection CT.
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Pilot Processes

Biological Nitrate Reduction
– Train 1 – Autotrophic Membrane Biofilm Reactor (MBfR)
– Train 2 – Heterotrophic bioreactor – upflow bioreactor with 

plastic media
– Train 3 – Heterotrophic bioreactor – upflow GAC bioreactor

Post Treatment
– Ozone Biological Activated Carbon
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Train 1 MBfR (Applied Process 
Technology, Inc.)
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Train 2 – Upflow Bioreactor with 
Plastic Media

Stages (#) - Two
Media type – expanded 
polystyrene
Media surface area –
660 m2/m3
Media depth - 180 
inches
Operating Mode –
Upflow  with limited 
backwash
Max flow – 1.5 gpm (6.0 
g-N/m2d)
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Ozone Skid

Average dose ~ 2 mg/L
Flexibility to run with

and without ozone
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Post Filtration (Biologically Active 
Carbon)

Stages (#) - One
Media type – 1.1 mm GAC (exhausted)
Media surface area – 3000 m2/m3
Media depth - 72 inches of Exhausted GAC over 12 inches 
of Sand
Filter Loading Rate – 4.5 gpm/sf
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Pilot Conclusions

Identifying the optimum carbon and nutrient requirements is critical.
Effective nitrate removal (typical effluent values less than 0.1 mg-
N/L) in the effluent was achieved by Train 1 and Train 2 within seven 
and twenty days of determining the optimal carbon and phosphorus 
dosing, respectively. 
Effluent turbidity from Trains 1 and 2 were less than or equal to 1 
NTU, with typical turbidity values of 0.2 NTU from Train 1 and 0.5 
NTU from Train 2. 
The turbidity introduced through biological treatment was removed 
through post-treatment, which consisted of either ozonation or 
aeration, following by granular media filtration. 
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Pilot Conclusions

Effluent turbidity from Trains 1 and 2 were less than or equal to 1 
NTU, with typical turbidity values of 0.2 NTU from Train 1 and 0.5 
NTU from Train 2. 
The turbidity introduced through biological treatment was removed 
through post-treatment, which consisted of either ozonation or 
aeration, following by granular media filtration. 
Higher than reported surface area removal rates for Trains 1 and 2 
(2.2 g-N/m2-d and 6.0 g-N/m2-d, respectively) were demonstrated 
during this study.
Effluent dissolved organic carbon (DOC) and phosphate 
concentrations were well-controlled at levels slightly higher than 
were detected in the raw water. 
Finished water met SWTR and IESWTR requirements.
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Triple Bottom Line (TBL) Systems 
Analysis
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Full-Scale Treatment Objectives
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Select Most Feasible Treatment 
Alternatives

MBfR + Ozone + BAC
Pilot Train 2 (Upflow Bioreactor with Plastic Media) + 
Ozone + BAC
IX + Evap Ponds + Landfill
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Full-Scale Treatment Objectives
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Conceptual Design for Full-Scale 
Nitrate Treatment Plant Alternatives

Nitrate-N = 12 mg/L
Sulfate = 108 mg/L
Dissolved Oxygen = 4.5 mg/L
Nitrate Removal Process Effluent Conditions = <2 mg/L 
NO3-N
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Conceptual Design for Full-Scale 
Nitrate Treatment Plant Alternatives

Resulting blend ratio?
– 6 MGD Nitrate Treatment Flow
– 4 MGD Raw Water Bypass Flow
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When do you select biological 
treatment?

Biological treatment is 
selected when it is the most 
sustainable choice based on 
environmental, societal, and 
financial considerations
Triple Bottom Line

Drinking 
Water Quality

Capital
O&M
Net Present 
Worth 

Greenhouse Gas 
Emissions
Residuals Disposal
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Glendale’s Water Reclamation Program
Saving Valuable Resources



Green before Green was Cool
• Glendale’s West Area Water Reclamation Facility was designed with 

the Green Movement in mind, even before it was called the Green 
Movement.

• Reclaimed materials were used in some of its construction features 
such as old windshield glass converted to floor tiles and reclaimed 
concrete converted to interior wall blocks.

• Renewable resources such as Bamboo Flooring instead of wood.
• Solar power and hot water were incorporated into the Administration 

Building design in order to save on operating cost and conserve fossil 
fuel.

• Of course, let’s not forget the main function of the facility which is to 
reclaim the City’s wastewater and help preserve the environment.  



West Area Water Reclamation 
Facility

• Located south of the 
Glendale Airport 

• Glendale’s largest 
‘Green’ project with a 
multitude of features 
friendly to the 
environment

• Fully automated state of 
the art facility constructed 
in 2000 to treat 
wastewater flows of 4.3 
million gallons daily

• Re-Rated in 2002 for 
increased capacity to treat 
7.0 million gallons daily

• Under Construction to 
Expand production 
capacity to 10 million 
gallons per day 

West Area Water Reclamation Facility
• Glendale’s largest 

‘Green’ project with 
a multitude of 
features friendly to 
the environment

• Fully automated 
state of the art 
facility, constructed 
in 2000 to treat 
wastewater flows of 
4.3 million gallons 
daily.

• Re-Rated in 2005 for 
increased capacity to 
treat 10 million 
gallons daily.

• And now currently 
rated at 11.5 million 
gallons daily with 
further expansions, 
as needed, to meet 
growth in the City.



West Area Water Reclamation Facility
‘Green’ Features

Recycled materials such 
as automobile windshield 
glass made into floor tiles 
and natural materials 
such as renewable 
bamboo comprise the 
facility flooring 
materials.



West Area Water Reclamation Facility
‘Green’ Features

Plants, evaporative 
misters, and the water 
feature all directly 
contribute to the 
cooling of the courtyard 
and indirectly the 
administration complex 
itself.



West Area Water Reclamation Facility 
‘Green’ Features

Skylights and glass 
block capture 
natural lighting to 
save electricity.



West Area Water Reclamation Facility
‘Green’ Features
•Solar Energy is 
converted to hot 
water for use in the 
buildings and for 
building heat.
•The system has 
approximately 4000 
gallons of storage 
with an electrical 
back-up boiler.  

Solar Hot Water Units



West Area Water Reclamation 
Facility ‘Green’ Features

• Solar Electricity 
is produced to 
power for 
computers, 
outlets and 
lights for the  
administrative 
complex and 
meeting rooms.

Photovoltaic Cells for Electricity



Water Reuse in Glendale
• The majority of water reuse in Glendale is 

through underground aquifer recharge.
• The recharge operation provides Glendale 

with ADWR Water Bank recharge credits 
which are used in exchange for domestic 
well water.

• The Treated Effluent and the Domestic 
Well Water never come into contact 
underground.



Aquifer Recharge
Recharge is shallow at or near the surface while 

Domestic Water is pumped from another level 
separated by impervious layers of clay, rock and soil.

Rock and Clay

Treated Effluent Domestic Well Water

Rock and Clay

Rock and Clay



Direct Reuse

• Direct reuse is the 
use of treated 
effluent to fill lakes, 
provide irrigation, 
construction dust 
control water and in 
some cases for 
decorative water 
features.



Future Changes and Challenges 

• More energy efficient 
systems and equipment 
as older equipment is 
replaced. 

• New low pressure high 
output UV disinfection.

• Additional Variable 
Frequency Drives 
(FVDs)

• New recharge and 
filtration technology as 
capacity needs increase.



Conserving Water with a Rebate 
Threshold Rate Structure

MAG Greening Water and Wastewater
Infrastructure Workshop

Graham Symmonds, P.Eng.
Global Water

12 January 2010



Conservation
• We must raise the awareness of the general 

public about water and scarcity.
• Increase the awareness of water use
• In general, water’s intrinsic value is 

disproportionate to its monetary value.
• We must encourage and champion ways to get 

people to conserve.

• The role of rates in conservation is to get 
consumers to think about the next gallon and 
make an active choice in that regard.

Should I Use it or Conserve it?



Water Stress Worldwide
 



Colorado River Water Scarcity
A Millennial Perspective

Source:  Adapted from Meko, et al (2007)

0

5

10

15

20

25

30

0 10 20 30 40 50 60 70 80 90 100

Fl
ow

, M
AF

Year

Colorado River Flow
Medieval Climate Anomaly vs 1967-2006

Reconstructed Col Rvr Flows 1100-1200 C E Measured Col R vr Flows 1967-2006 C E



Rebate Threshold Rate

Volumetric 
Rebate

Increased 
Number of 

Tiers

Information 
Feedback Education

ConservationRevenue 
Decoupling
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Volumetric Rebate
Provide incentives for active conservation
• Volumetric Rebate

– Any time a customer achieves a consumption level below that of the 
Rebate Threshold, that customer is entitled to receive a reduction in 
volumetric charges (commodity charges).  

Establish the Goal:
• 90% of Average Residential Consumption
• If this is met, the consumer is entitled to a rebate of 65% of the 

volumetric cost of the water.

SCWC Res. Avg = 7700 gallons per month
Rebate Threshold = 7000 gallons per month

• A customer meeting the Rebate Threshold in Santa Cruz can save 
$9.75 per month – or $117.04 per year. 

Volumetric 
Rebate



Volumetric Rebate

Source:  Global Water

Volumetric 
Rebate



Education
• Increase the overall knowledge of water
• Increase the understanding of the costs 

of water
• Increase the awareness of how to 

conserve
• Increase the understanding of the effects 

of conservation
– Reduced demand on sources
– Reduced size of infrastructure
– Reduced treatment demands
– Hedge against future contaminant treatment 

requirements
Education



Feedback – AMR/AMI

Feedback



Decoupling

Revenue Decoupling

The monthly charge allows the utility to effect meaningful, 
measurable and repeatable resource conservation without the 
implosion of utility revenue.  

To achieve conservation goals, we must break the cycle of selling 
more water.  By allowing for the recovery of fixed costs with a bias 
toward the monthly minimum, we can achieve both goals.  

Decoupling

%age of Fees from Volumetric Sales0 100

Consumer has Low Incentive to Conserve Utility has Low Incentive to Conserve



Conservation

With the Rebate Threshold Rate Structure consumers can save over 10% 
of the costs of their water.

A Community like Maricopa can save up to 400,000,000 gallons per year.

Conclusion



January 12, 2010

Eric Williams
School of Sustainable Engineering 

and the Built Environment 
& the School of Sustainability

Arizona State University

Smart Water Grid

Michele Mutchek
School of Sustainable 

Engineering and the Built 
Environment 

Arizona State University



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Background

n Four-year project at ASU to analyze sustainable 
and resilient energy and water infrastructure for 
Phoenix, including energy/water nexus

n John Crittenden (PI) + 5 faculty + 6 graduate 
students 

n Supported by National Science Foundation
n Not developing technology but trying to 

understand how to put technologies together to 
achieve benefits at reasonable cost. 

n Started working on smart water grid ~ Oct 09 
(caveat) 



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Smart Grid Comparison: 
electric versus water

Components of Smart 
Electrical Grid

Analogous 
Components of Smart 
Water Grid

Smart electrical meters Smart water meters

Decentralized renewables: 
wind and solar

Decentralized water 
treatment/distribution/

Efficient home/business 
electrical management

Efficient home/business 
water management

Detection and improvement 
of power quality

Detection and improvement 
of water quality



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Smart Water Grid Scales

n Treatment 
plants

n Distribution 
system

n Users:
– Industry 
– Agriculture
– Residential



FULTON
s c h o o l   o f   e n g i n e e r i n g 

What to address with smart 
water grid?

n Water demand – users usually use more 
water than needed to realize “service” 
delivered

n Water leaks – 10-20% of water lost in 
distribution, difficult to detect 
underground leaks 

n Automate meter reading/data collection
n Checking water quality from treatment 

plant to tap 



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Technology element:
smart water meter

n Smart water meters can:
– Be networked
– Record real time data
– Do sophisticated information 

processing 
n Challenges:

– How to power: many meters not next 
to power line 

– Expense
n Potential solutions

– battery/solar/low power mesh 
networks 

– Advanced processing to reduce 
number of meters

http://www.minsenmeter.com/product_SHOW.asp?product_id=137

http://www.outpostcentral.com/
english/ProductLiveWaterMeter.aspx

http://www.outpostcentral.com/�


FULTON
s c h o o l   o f   e n g i n e e r i n g 

Powering and networking 
water smart meters 

n When not near electrical line, 
can use solar/motor, storing 
with lithium battery

n Low power network 
achievable with mesh-
network concept: signal need 
only reach nearest nodes,

e.g. Zigbee protocol 

Solar-powered smart water meter
Source: Hauber-Davidson and Idris (2006

Topology of a mesh network



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Advanced processing: 
Hydro Sense System 

Source: Jon Froehlich et. al. U. Washington (2009)



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Case Study: HydroSense Single-Point 
Sensing of Home Water Activity

Source: Jon Froehlich et. al. U. Washington (2009)



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Application: advanced controllers 
reducing landscape water use

n Evapotranspiration (ET) Irrigation 
controllers use sensors, site 
information, and weather data to 
give landscapes the proper 
amount of water.

n Various systems commercially 
available

n Study in Las Vegas showed 26% 
average outdoor water savings 
(including desert climate/plants) 
without compromising plant health



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Assessment: potential to 
reduce water use in Phoenix

Water implications
Annual Water 

Saved 
Equivalent Amount 

of Water

ET controller in a single-family home, 
City of Phoenix, 2000 28,000 gallons

17% of total 
household water 

consumption

ET controller in all single-family homes, 
City of Phoenix, 2000 25,000 acre-feet

2% of municipal 
PAMA demand 

(1998)

ET controller at all turf facilities (golf 
courses) 25,000 acre-feet

1% of total PAMA 
demand (1998)

Price range of controllers (2004) is $99 to $485. In addition some have 
annual service costs
An average of $56/year can be saved on a Phoenix consumer water bill from 
installing an ET controller.

Source: Mutchek and Williams, in preparation (2010)



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Application: identifying leaks 

• Current system: 
monitored after 
treatment, then at end 
users (monthly or 
greater aggregates)

• ~10-20% losses in leaks
• The big question: do 

new technologies 
enable a different 
paradigm in detection?  

Source: http://www.campbellriver.ca/Business/CityServices/
WaterSupplyandDistribution/Pages/SupplyandDistribution.aspx

Leak detection through sound timing differences
Source: Hunaidi (2000)

http://www.campbellriver.ca/Business/CityServices/�


FULTON
s c h o o l   o f   e n g i n e e r i n g 

Application: Identifying leaks with 
Smart meters in shopping mall

Source: Hauber-Davidson, et. al. 2006



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Future Direction

n Next steps:
n Finish up evaluation of 

evapotranspiration (ET) Irrigation
controllers

n Develop clearer vision of water smart 
grids needs and solutions 

n Research on identified priorities
n Hope for feedback/input from experts here



FULTON
s c h o o l   o f   e n g i n e e r i n g 

Questions/
comments?

ericwilliams@asu.edu

michele.mutchek
@gmail.com

mailto:ericwilliams@asu.edu�
mailto:michele.mutchek@gmail.com�
mailto:michele.mutchek@gmail.com�
mailto:michele.mutchek@gmail.com�


Hydroturbines

Its all downhill from here…

Maureen Hymel
City of Phoenix 

Water Services Department



Historical use of water as energy

• 31 BC to 14 AD Water wheels used in 
Roman engineering (vertical)

• 31 AD Ancient China used water 
wheels (horizontal)

• 1500s Water wheels used for mining

• 1909 USBR built its first hydroelectric 
plant to help build Roosevelt Dam

• 1920 only 2% of energy was used to 
make electricity

• 1937 formation of SRP Agricultural 
Improvement & Power District

http://images.google.com/imgres?imgurl=http://img.groundspeak.com/waymarking/231ce8aa-0666-4b74-aa91-13f1b54b967d.JPG&imgrefurl=http://www.waymarking.com/gallery/image.aspx%3Ff%3D1%26guid%3D5c1d3e96-748e-4ea3-9212-98710489b132&usg=__xxQCADh3mZflg4lJxVTv4dcR_08=&h=3072&w=2304&sz=1637&hl=en&start=73&um=1&tbnid=I0G6ODG6nC017M:&tbnh=150&tbnw=113&prev=/images%3Fq%3Dphotos%2Bof%2Ba%2Bwater%2Bwheels%26ndsp%3D20%26hl%3Den%26safe%3Dactive%26sa%3DN%26start%3D60%26um%3D1�


SRP Hydro Generation



• Water wheel usually used for mechanical 
work

• Hydropower
• Hydrogeneration
• Hydroturbine
• Microturbine
• Hydroelectric Power

Watts in a name?
A new frontier for old technology 



Courtesy of Doug Filer,
Army Corp of Engineers 



Open channel vs closed pipe
Vertical

• Elevation change 
(available head)

• Volume 
• Velocity
• Load on generator



Elevation change or feet of Head

• 510’ Head     Glen Canyon Dam (Lake Powell)
27,000,000 AF

• 249’ Head       Theodore Roosevelt Dam 
2,910,200 AF

• 72’ Head       Parker Dam (Lake Havasu)
648,000 AK

• 29’ Head/1400 kw South Canal (SRP Canal)
• 14’ Head/ 750 kw   Arizona Falls (SRP Canal)
• Note: Some offshore installations work off 

tide water



SRP Arizona Falls

• 14 ft elevation change/16” pipe
• 750 kilowatts
• 150 homes powered



City of Phoenix Water System
• Service area varies 940’ to 2020’ 
• Pressure Zones generally 100’ 

elevation intervals
• Water mains  2” to 108”
• Storage tanks and reservoirs provide 

2’ to 43’ of operating head



COP Hydro-generation Studies
• 1987 Energy audit at four WT plants and 

considered hydro-generation on gravity mains
• 1991 In-line Hydro-generation Feasibility Study 

multiple pressure zones at 24 St WTP
• 2003 COP participated with SRP to re-construct 

Arizona Falls
• 2004 Hydro-generation potential for a new PRV  

station and a modified PRV at 24 St. WTP
• 2009 Lake Pleasant WTP Optimization-

Investigate power production potential at PRV 
sites on the 54” transmission main



Use of Energy Dissipaters

• Pressure Reducing Valves
• Pressure Regulating Valves
• Pressure Control Valves
• Hydro-pneumatic Tanks



Hydro Generation Potential 

• Potential PRV sites near I-17
1. 5ED-R1 (54” main) and 100’ head
2. 4A-R (54” main) and 100’ head
3. 3D-R11 (20” main) and 100’ head

• ≈ 30 MGD (20,000 gpm) at each site
• 335 KW produced at each site





Potential site near 24 St WTP



Pros for the sites
• Continuous operation at I-17 (possible at 

24ST WTP)
• Consistent flow and head
• High head/ high flow
• Proximity to power utility connection to grid
• Green energy incentives
• Payback for installation 
• Generate revenue
• PRV manufactures (Cla-val) options



CONS
• Hydroturbines are not traditionally used in 

water distribution systems 
• All parts and lubricants that contact potable 

water are required to meet NSF 60/61 standard
• A special permit is required to generate 

electricity and send it to the grid 
• Most installations will involve third party 

agreements to maintain equipment and 
negotiate send to grid

• No available facilities and infrastructure



Revenue Potential 

• I-17 PRVs
- 54” main, 100’ head, 340 to 420 kW potential

• 24 St WTP 
- 48” main, four pressure zones with 108’ to 371’ head

- 400 to 1,000 kW power generation potential

• Sellback rate $.05 to $.095 per kWH
• Payback in 8 to 16 years



Considerations

• The most important variables that will 
determine the type of turbine and 
generator are:

1. Head height
2. Pipe diameter
3. Flow rate
4. Velocity 



• Las Vegas Valley Water Authority
- 48” with 930 kW power generation 
- 42” with 671 kW power generation
- 36” with 522 kW power generation

• Greensboro, NC
- 87’ head, 10 MGD, 81% efficiency, 87 kW 

• San Diego 



The San Francisco Public Utilities 
Commission

FOG* Biofuel Program
Wastewater Opportunities in Sustainable Biofuel Feedstocks

January 31, 2009

*Fats, Oil and Grease
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San Francisco Task Forces

p SF Biodiesel Access Task Force
n Established in February, 2006
n 7 voting members (SF residents)
n 11 non-voting members representing each SF 

City agency

p SF Biodiesel Access Task Force Marine 
Subcommittee
n 5 voting members

p SF Peak Oil Preparedness Task Force
n Established in May, 2007
n 7 voting members



San Francisco Biodiesel Community

















SFPUC  SFGreasecycle
Current and Future Job 

Opportunities
n Global Exchange 3-month internships (seasonal)
n SE Community Workforce Development 8-month  

positions (Currently 3)
n 9910 Public Service Trainees (1)
n 9920 Public Service Aids–Special Programs (2)
n 7375  Stationary Engineer Apprentices (1)
n 7515 General Laborers 
n 7355 Licensed Truck Drivers (3)
n 7373 Stationary Engineer (1)







FOG Recovery Facility

Recovery
Facility

Brown 
Grease
Product

FOG

Fuel Extender

Fuel Additive

Biodiesel

feedstock

Anaerobic
Digestion

High COD WW

Biogas
Production

Screenings & grit
to landfill

Screens

Screenings & grit
to landfill BENEFIT: Municipal WWTP’s Convert FOG to Energy and Fuel, 

Reduce Fossil Fuel Use, Greenhouse Gases, 
and Waste Hauling Costs, and Extend Life of Landfills

Rail/Ship Grade Diesel

External Combustion

Co-digestion Feedstock





Opportunities and Initiatives for Sustainability: 
Energy, Water and the Environment

MAG Greening Water and Wastewater Infrastructure Workshop
January 12, 2010

Ed Curley, Strategic Planning Manager
Pima County Regional Wastewater Reclamation Department
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Conservation Lands 
System

Pima County 
Comprehensive 

Land Use 
Planning

Sonoran Desert 
Conservation 

Plan 

Pima County Sustainability 
Program

Framework for 
Integrated Sustainability Planning in Pima County

Smart Growth Legislation  
State requirements to plan for and address: 
(1) Land Use, (2) Environmental Planning, 

(3) Water Resources, (4) Energy, (5) Transportation, (6) 
Cost of Development, (7) Open Space, 

and (8) Growth Areas

Pima County Community Planning

Water and Wastewater 
Infrastructure Supply and 

Planning Study

Arid West 
Water Quality 

Research 
Project

EPRI Retreat 
Project
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Sonoran Desert Conservation Plan – Goals 

§ Preserve and restore 
unique desert 
environment and 
wildlife
§Maintain wildlife 

habitat in the face of 
urban development



4

Bobcat

Coyote

Mule Deer

Raccoon

Javelina

Sonoran Desert Conservation Plan – Elements

§ Critical and sensitive habitat 
§ Biological corridors
§ Riparian preservation
§ Historical and cultural resources
§Mountain parks
§ Ranch conservation

4



5

5

Important Riparian Areas:   
95 percent

Biological Core 
Management Areas: 
80 percent 

Multiple Use Management 
Areas: 66-⅔ percent

Special Species 
Management Areas: 
80 percent (4 : 1 land 
conservation) 

Scientific Research Areas 

Agriculture In-holdings 
within the Conservation 
Lands System

Critical Landscape 
Connections 

Lands impacted by the designations listed above 
shall be conserved in a natural or undisturbed 
condition as per the requirements of each 
designation

Conservation Lands System
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Pima County Sustainability Action Plan

On May 1, 2007, the Board of Supervisors adopted a 
resolution for a series of initiatives to promote and advance 
sustainability in the areas of: § Green Building

§ Renewable Energy
§ Alternative Fuels 
§Waste Reduction
§ Green Purchasing
§Water Conservation 

and Management
§ Social Well-Being,

Opportunity & Equity
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Pima County Sustainability Action Plan

§ Transition to renewable energy 
sources to meet 15% of the 
energy needs of County facilities 
by 2025
§Maximize methane use to help 

power County wastewater and 
landfill operations
§Maximize county water resource 

assets, including groundwater 
rights, surface rights and 
effluent for natural resource 
protection
§ Reduce water use in County 

facilities by 15% by 2025

Goals
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Arid West Water Quality Research Project 
(AWWQRP)

§ Project Purpose:  
Improve scientific basis for regulation of water quality and 
protection of species, habitats and uses of effluent-dependent and 
ephemeral waters in the arid West
§ Funded by the U.S. Environmental Protection Agency 
§ Initiated in 1995
§ Completed in 2007



1

AWWQRP: Stakeholders Working Together

§ Pima County Wastewater Management Department
§ U.S. Environmental Protection Agency 
§ Regulatory Working Group of Regional Agencies and 

Organizations – Identify regulatory issues that should be addressed 
by research and develop the Research Agenda
§ Scientific Advisory Group –

Review proposals received, 
rank and recommend worthy 
proposals based on scientific 
merit and review research products
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AWWQRP: Science and Policy

§ Established fact-based foundation to address arid west 
regulatory and environmental 
issues
§ Brought together scientists, 

regulators, agencies, tribes, 
NGOs
§ Created database of reports 

and research
• Updated constituent 

toxicity databases
• Updated species lists for arid west waters
• Updated constituent toxicity databases
• Updated species lists for arid west waters 

§ Provided opportunity to discuss critical water supply and 
quality issues in common forum

www.pima.gov/wwm/wqrp
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EPRI Retreat Project

Goal

Develop a vision of the ideal sustainable water 
infrastructure policies and practices

Objectives

Community-level water sustainability will:

§ Integrate potable water/wastewater/ reclaimed 
water/stormwater across political, jurisdictional, 
economic boundaries

§ Provide communities with cascading environmental, 
societal and economic sustainability benefits
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Project Overview

• Recruit two diverse communities
• Recruit diverse group of advisory panelists
• Conduct pre-retreat teleconference to orient and engage
• Develop two community case studies 
• Hold 2.5-day retreat to obtain input for a 

new paradigm for water infrastructure management
• Conduct follow up research
• Prepare final report

Retreat from June 1-3, 2009, in Hebron, Kentucky
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Participants

§ Pima County Regional 
Wastewater Reclamation 
Department, Arizona
§ Pima County Flood Control 

District, Arizona
§ City of Tucson Water 

Department, Arizona

§ City of Covington, Kentucky
§ Sanitation District No. 1 of 

Northern Kentucky 
§ Northern Kentucky Area 

Planning Commission 
§ Northern Kentucky Water 

District
§ Kentucky Dept. for 

Environmental Protection

§ USEPA – Office of Research and 
Development 
§ USEPA – Office of Wetlands, Oceans & 

Watersheds
§ Tetra Tech
§ CDM
§ Allied Environmental 
§ CH2M Hill 
§ Inman and Strickler
§ Blake Anderson Consulting 
§ East Kentucky Power Cooperative
§ Electric Power Research Institute 
§ Carollo Engineers 
§ CollinsWoerman 
§ Water Environment Research 

Foundation (WERF)
§ Coalition for Alternative Wastewater 

Treatment
§ University of Alabama – Tuscaloosa
§ AWWA Water Research Foundation 
§ Clean Water Action
§ Electric Power Research Institute

Researchers & ExpertsCommunity Representatives
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Planning Sustainable Water 
Infrastructure

Recognize Desired Outcomes

Adopt Sustainable
Infrastructure Principles

Adapt and Integrate
Technological Architecture

Build the Institutional Capacity

• Overarching Goals
– Environmental
– Economic
– Social

• Specific
– Defined by each 

community

• Value the resource
• Aspire to higher 

objectives that spawn 
better outcomes

• Smart, clean and green
• Integrate water mgmt. 

decisions with 
community planning 
and development

• Recognize true costs 
and maximize 
value/benefits

• Adapt and evolve
• Community shares 

responsibility and risks
• Locally driven and 

context sensitive at all 
scales

• Build intellectual 
infrastructure

• Resource recovery and 
recycling

• Distributed resource 
management

• Multi-benefit 
infrastructure solutions

• Emerging technological 
approaches

• Integrated planning and 
smart growth

• Watershed scale planning 
and management

• Full life-cycle costing and 
market mechanisms

• Modified regulations
• Enhanced community 

engagement
• Build intellectual capital



Ongoing Sustainability Initiatives 
and Achievements
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Program Goal
Develop the optimal treatment process and plan to comply 

with regulatory requirements to reduce total nitrogen 
concentrations in discharged effluent

Regional Optimization Master Plan (ROMP)
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ROMP Plan at a Glance

üUpgrade and Expand Ina Road WRF to 50 mgd
Centralized solids handling and bio-gas power generation

üConstruct new 32 mgd Water Reclamation Campus  
(in vicinity of existing Roger Road WRF)
Regional laboratory and staff facilities

üPlant Interconnect – 36 mgd average, 81 mgd peak flow
Major wash crossings and odor control structures

üGood neighbor facilities
Odor control, architecturally compatible to local area

üDecommission existing 41 mgd Roger Road WRF

Centralized solids handling and bio-gas power generation

Regional laboratory and staff facilities

Major wash crossings and odor control structures

Odor control, architecturally compatible to local area



18

Existing and Expanded 
Ina Road WRF   

Approximately 160 acres

Sports
Park

Primary Clarifier

EXISTING

Bardenpho 
Treatment Units
Secondary Clarifiers

Centralized Biosolids

Enhanced
Chlorination

PROPOSED:

ROMP: Ina Road WRF Expansion and Upgrade
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ROMP: New Water Reclamation Campus

Solar
Energy
Facility

Compliance laboratory,
Compliance and 
Regulatory Affairs Office 
facilities, Training center

32 MGD 
Water
Reclamation
Facility

Future 
Sustainability 
Research and 
Development 
Campus
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§ Showcase for cultural and biological resources
§ Environmental and aesthetic enhancements: adjacent parks, 

natural areas and economic development centers
§ Sustainability projects including LEED Silver Certification, 

solar project, and water harvesting at the Water Reclamation 
Campus; energy recovery at Ina Road WRF

ROMP: New Water Reclamation Campus

Conceptual Plan of the Water Reclamation Campus includes landscaping and water harvesting features 
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ROMP: Solar Power at 
the Water Reclamation 

Campus
• 1 megawatt (MW) solar facility 

• Will produce over 55M Kw/Hr during 
its 30-year expected life

• Upon completion 45% of the energy 
needs of the site will come from 
renewable sources

•15% will be from solar energy

•30% will be from methane gas

August 2009 – Groundbreaking for the Water Reclamation Campus Solar Energy Facility
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ROMP: Power Generation 
and Energy Recovery Facility at the Ina Road WRF

§ Facility will use renewable process 
biogas to:

• Produce 3 to 4 megawatts of 
electrical power

• Produce thermal energy for:
•Process heating
•Space heating and cooling 
•Domestic hot water

• Provide backup thermal energy
• Provide backup electrical 

energy

Power Generation Facility
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Other Sustainability Projects:
Santa Cruz Siphon – Solar Odor Control System
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Kino Environmental Restoration Project

After restoration

Before restoration

Other Sustainability Projects:
Ecosystem Restoration

Army Corps of 
Engineers

Pima County 
RWRD & RFCD
City of Tucson
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Other Sustainability Projects:
Ecosystem Restoration

Avra/Black Wash Reclamation and 
Riparian Restoration Project Black Wash

Riparian Area Avra Valley 
WRF

Gambel’s Quail

Bureau of 
Reclamation
Pima County 

RWRD & RFCD
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Moving Forward with the Joint City/County Water 
and Wastewater Infrastructure, Supply and 

Planning Study 

Program Goal:
Define and develop a 

sustainable water 
future and a livable 

region
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Study Overview

Phase 1 Specific Objectives

City/County infrastructure, resources, 
sustainability and improved 
cooperation

Phase 2 Specific Objectives

City/County common water and 
conservation goals

Phases 3-5 General Objective

Conjoin a regional dialogue on these 
issues to develop a sustainable water 
future
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Phase 1 Reports

§ Current State of Water, 
Wastewater, and Reclaimed 
Water

§ Water Resource Assessment 

§ Critical Factors Associated 
with Water Sustainability 

§ City/County Collaborative 
Efforts Update 

§ Recommendations for Phase 2
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Phase 2 Topics

Respect for the 
Environment

Integrated Planning 

Financial

Water Supply

Demand 
Management

Pima County Regional Wastewater 
Reclamation Department
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Phase 2 
Technical Papers

§ Consolidated Drought Planning
§ Reclaimed Water
§ Water Conservation (2)
§ Stormwater Harvesting
§ Riparian Protection
§ Environmental Restoration
§ Location Of Growth, Urban 

Form And Cost Of Infrastructure
§ Integrating Land Use And Water 

Resources Planning And Infrastructure
§ Water / Wastewater Cost Of Growth
§ Economic Efficiency And Water 

Management Decision Making
§ Water Quality
§ Additional Water Resources
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Moving Forward

§ Phase 2 Report is complete
• Presented at a joint meeting of the Pima County 

Board of Supervisors’ and the City of Tucson Mayor 
and Council on January 12, 2010

§Moving into Phase 3: A regional dialogue to 
develop a sustainable water future for the 
entire region
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Summary: Pima County Sustainability

ISSUES and SOLUTIONS
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Maricopa Association of Governments
Greening Water and 

Wastewater Infrastructure Workshop

Green Energy Utilization of 
91st Ave WWTP Digester Gas

January 12, 2010
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Previous SROG Studies

l 1995 Digester Gas 
Utilization Study

l 2004 Digester Gas 
Scrubbing System 
Evaluation

l 2008 Bio-solids 
Management Study
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91st Ave WWTP •140 MGD 2009 Avg Daily Flow
• Primary Treatment
• Conventional Activated Sludge
• Anaerobic Digestion
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15 cf gas/ # VSS destroyed
= 16,000 cf/ Mgal treated
= 600Btu/ cf
= 9.5 MBtu/ da/ mgd
= 30 kw

Typical WWTP Solids Schematic:
Unit Solids Balance, Gas Generation 
and Available Energy 
for 1 mgd WWTP Capacity

Final ClarifiersPrimary Clarifiers

1,200 #/da/mgd
@ 78% Volatile

Anaerobic 
Digesters

1,500 #/da/mgd
@ 80% Volatile

Thickener

2,700 #/da/mgd
@ 79% Volatile

Dewater

1,600 #/da/mgd
@ 65% Volatile

Biogas

0.8 t dry solids/da/mgd
= 3.2 t wet solids/da/mgd
@ $20 - $50/t wet solids
= $23k - $58k/ yr/ mgd 

1 mgd

1,100 #/da/mgd
destroyed
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91st Ave Solids Treatment
• 16 Anaerobic Digesters
• 317,000 Pounds/day Primary Solids
• 117,000 Pounds/day Secondary Solids
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91st Ave WWTP Digester Gas Production
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91st Ave WWTP Digester Gas Production
• 2.97M Cu Ft/day Total Gas Production
• 0.47M Cu Ft/day Digester Heating
• 2.51M Cu Ft/day Flared
• 1500 MBtu/day 
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Gas Utilization Strategies

l On-Site Power Generation 

l LNG

l Bio-solids Drying

l Pipeline Quality NG with Power Generated at Combined 
Cycle Plant

Heat Rate = 13,000 btu/kwh

Heat Rate = 7,000 btu/kwh
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Considerations

l Efficiency

l Revenue

l Emissions

l Carbon Offsets
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Pipeline Quality Gas Cleaning Best Strategy

Green Power Produced 
At High Efficiency

Power Plant

Gas 
Cleaning

El P
as

o G
as

 Li
ne

Foam/Sediment
H2S
Siloxane
CO2

2.5 mcf/da summer
1.8 mcf/da winter

Digesters

Currently
Land Application

Green Power Produced 
At High Efficiency

Power Plant

Gas 
Cleaning

El P
as

o G
as

 Li
ne

Foam/Sediment
H2S
Siloxane
CO2

2.5 mcf/da summer
1.8 mcf/da winter

DigestersDigesters

Currently
Land Application

ü Efficiency
ü Revenue
ü Emissions
ü Carbon Offsets
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Sempra Energy Will Contract To Purchase 
Raw Gas and Generate Green Power

CA Power At Sempra’s Mexicali Plant
ü Combined Cycle
ü CA Energy Rates
ü CA Green Energy Premium
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Emissions Favor Pipeline Quality Gas Cleaning

Emissions of Different Combustion Technologies
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El Paso Pipeline Convenient To 91st Ave WWTP
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Raw and Clean Digester Gas Compositions
Parameter Unit Digester Gas Pipeline Gas

Heating Value
Water Content
H2S
Mercaptans
Total Sulfur
CO2
O2
Inerts
Hydrocarbons
Wobbe
Pathogens
Siloxanes
Ammonia
Methane Content
Pressure

BTU/scf
ppm
ppm
ppm
ppm

vol %
vol %
vol %

gas dew pt.

ppb
ppm

vol %
psig

600
70000

1000-2000
trace

1000-2000
31

trace

>45F
641
none

0 – 11000
3

60
0.3

990-1150
150
4
5

12.6
3

0.2
4

45F
1279-1385

none
70

600
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Gas Cleaning Schematic

Siloxane Removal:

Adsorption Media

H2S Removal:

Chemical Scrubber

CO2 Removal:

Pressure Swing
Adsorption



- 16

H2S Removal

l Wet Scrubber

l Proprietary 
Chemicals

l Sulfur Cake 
Disposal



- 17

Siloxanes

l Family of man-made organic 
silicon compounds (Silicon, 
oxygen, and methane)

l Relevant to WWTP and landfills 
only

l From consumer products

l Volatilizes under digestion 
conditions

l Can deposit silicon dioxides 
when burnt
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Siloxane Removal

l Adsorption

l Activated Carbon

l Proprietary Media

Siloxane vessels
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Pressure Swing Absorption (PSA)

l Zeolite or other solid sorbent in packed bed
l Impurities that can be captured depends on the solid
l Simpler than a solvent system

IEA, 2003
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H2S/Siloxane Gas Cleaning Schematic

To Pipeline

Gas Source

Regenerant Gas 
To Discharge

Gas/Gas 
Exchanger

Coalescer
Compressor

V3

H2S 
Removal

Hot Gas 
Source

V1 V2

Drain

V4V5

Booster
( 5 psig )

600 psig +
Stage 1

PSA System

98% +
Methane

130 psig

40 0F at Pressure Dew Point

77 0F

125 
psig

Stage 2

Heat
Exchanger

90-100 0F

80 0F

98% + Industrial
Grade CO2

112 0F

200 0F Gas/Liquid 
Exchanger

Drain

Condenser

Drain

Chiller

Condenser

300 0F

Heat to Recovery

Compressor

DrainDrain

Courtesy of AFT
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Typical Cleaning System Installation

H2S removal 
tanks

Siloxane removal 
tanks

Gas 
conditioning 
skid



Greening Water and 
Wastewater Infrastructure

The Path Toward Continuous 
Energy Savings



§ Energy issues are here to stay – new opportunities 
will occur — it is an ongoing process!
§ Individual projects are great, but something is 

needed to pull it all together (a system)
§ Systematic management will ensure continuing 

focus on energy efficiency
§ The Plan-Do-Check-Act approach has worked in 

many different sectors
§ Enables consistent, organized, and integrated 

management of utility operations

Focus on Energy Management vs. 
Projects/Low Hanging Fruit



Designed to help utilities:
Systematically assess current energy 

costs and practices
Set measurable performance 

improvement goals 
Monitor and measure progress over time 

Based on management system approach 
for energy conservation, 

Based on the successful Plan-Do-Check-
Act process (Environmental Management 
Systems (EMS)

Managing to 
Maximize Energy Efficiency

http://www.epa.gov/waterinfrastructure/pdfs/guidebook_si_energymanagement.pdf



The PLAN-DO-CHECK-ACT 
Framework

CONTINUOUS 
IMPROVEMENT

7 Steps
7 Steps



Plan
1:  Get Ready 

2:  Assess Current Energy Baseline 

3:  Establish Energy Vision & Priorities 

4:  Identify Objectives and Targets



Do, Check & Act
5:  Implement Energy Improvement 

Programs (and a Management  
System to Support Them)

6:  Monitor & Measure Energy 
Improvement Management Programs

7:  Maintain, Improve & Communicate

C E L E B R A T E ! ! !



1.  Get Ready - Keys to Success

ó Management Commitment and 
Support

ó Active and Meaningful 
Engagement of Staff

ó Ability to build on existing 
processes and projects

ó Effective leader and team
have authority to act

ó Balancing the need for quick 
hits and longer term changes

ó Communication of meaningful 
results



GETTING READY

•Secure Management Commitment, Involvement, Visibility
Do managers need to know to provide support?
What are you asking of them?
Accountable Results, Staff Resources, Budget?
What are your managers priorities – what is most important?
Define Management Role:  Ensure Accountability, Acknowledge 
and Reward Success, Advocate More Resources, Time 
Commitment,  Empower Authority, Communication

•Determine Your Scope, Boundary, Mission, Goals
•How much can be accomplished with your resources?
•What is most important if you can’t do it all now? Phases…..
Do you want to reduce your energy costs or support community 

sustainability activities? 
What equipment and process do you have that use energy?
What has already been done to reduce energy-has it been

documented?
Do you want to solve a known problem, assess 

for potential problems, reduce  energy by __%
Are there time sensitive opportunities – What is the timeframe?



2.  Assess Current Energy Baseline Status

ó Benchmark
ó Set Baseline time period
ó Conduct an Energy Audit
ó Review Legal and Other 

Requirements



3.  Establish Energy Vision  
Priorities for Improvements

ó Develop an Energy Policy
ó Identify activities and 

operations that consume 
energy

ó Prioritize activities, 
operations, potential for 
energy savings



Establish Energy Vision Priorities 
Keys to Success

ó Align your energy policy with your 
utility goals

ó Involve employees in the energy 
review process

ó Remember the Keep It Super 
Simple Rule (KISS)

ó Communicate status frequently and 
regularly

ó Document recurrent processes and 
how decisions are made



High Energy Use Operations (from Guidebook, page 36)



From a PG&E energy audit



4.  Identify Energy Objectives and 
Targets

• Objective:  Internal goal to achieve to 
improve energy performance, i.e. reduce 
facility energy use

• Target:  Derived from objective, i.e., reduce 
energy 25% from 2006 levels by 2011

• Performance Indicator:  Defines how it will be 
measured, i.e., $ or kWh/per unit of treated 
water

• Consider what you can track, monitor



óWhat to do to reach the target
óWho will do it
óWhen to do it by
óWhat Resources or level of effort 

are needed

Good Project Management!
(Page 53)

5.  Move to Action with Energy Improvement 
Management Programs



6.  Are We There Yet?

Monitor and Measure
Energy Improvement

Management Program 
Progress



7.  Maintaining and Continuing Energy 
Improvements

• Guidebook
–Session 6: Monitoring and Measuring Your 

EIMP
–Session 7: Maintaining Your EIMP



What does it take to implement and 
maintain energy improvements?

• Roles and responsibilities
• Operating controls
• Managing and controlling documents and 

records
• Communication 
• Monitoring and measuring
• Apply lessons learned
C E L E B R A T E ! ! !
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IDEAS FOR GREENING WATER AND WASTEWATER INFRASTRUCTURE

INTRODUCTION

On July 22, 2009, the MAG Regional Council accepted stimulus funding from the American Recovery and
Reinvestment Act of 2009 from the Arizona Department of Environmental Quality (ADEQ) for water
quality management planning.  The ADEQ received the stimulus funds from the Environmental Protection
Agency Region IX.  The scope for the project included conducting a workshop on greening infrastructure
for water and wastewater treatment plants focusing on Arizona issues and preparing a roadmap for
greening water infrastructure.  On January 12, 2010, MAG conducted the Greening Water and
Wastewater Infrastructure Workshop.  The MAG Greening Water and Wastewater Infrastructure Planning
Group assisted MAG in identifying topics and speakers that would provide the most benefit to water and
wastewater utilities in the region.  Approximately 150 people attended the workshop, representing public
and private utilities, consulting firms, academia, state and federal agencies, and others.  The workshop
highlighted strategies for integrating green technologies into water and wastewater treatment and funding
opportunities that are available.  Presentations from the event have been posted to the MAG website at
www.mag.maricopa.gov/detail.cms?item=11400.

IDEAS FOR GREENING WATER AND WASTEWATER INFRASTRUCTURE

Now that the workshop has been completed, the next step involves developing a roadmap for greening
water and wastewater infrastructure.  A roadmap may assist utilities in evaluating opportunities to
reduce energy consumption and chemical use, conserve water, and save critical financial resources.  On
February 18, 2010, the MAG Greening Water and Wastewater Infrastructure Planning Group met to
discuss a wide variety of ideas for making water and wastewater infrastructure more environmentally
friendly, recognizing the importance of working toward a more sustainable future.  

In general, the ideas from the Planning Group are designed to provide utilities with opportunities for
reducing energy consumption and plant costs.  Due to the economic downturn, jurisdictions are facing
decreased revenues and having to push capital improvement projects further into the future.  These ideas
generated by the Planning Group could result in cost savings by identifying energy waste at current
facilities.  It is important to note that greening water and wastewater infrastructure today may pave the
way for significant cost savings in the future.  Not only will these ideas save financial resources, they will
also improve our environment as we work toward a more sustainable State.  The ideas from the Planning
Group are discussed below. 

Energy Audits

Energy audits for water and wastewater treatment plants assist utilities in determining energy consumption
as well as discovering opportunities for improving efficiency and reducing operating costs.  Funding
alternatives for improvements may also be identified through the audit process.  In addition, audits bring
awareness to the issues a utility may be facing.  At the end of the audit process, plant staff will have a better
understanding of the energy used by the various processes in the facility and associated costs.  The utility
will be able to recognize successes and develop goals for the future.  Furthermore, audits are a tool for

http://www.mag.maricopa.gov/detail.cms?item=11400
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benchmarking against other facilities, as discussed in the next section.  For all these reasons, audits are a
useful exercise regardless of location and size of a plant.

Audits may be conducted at various levels of detail.  Once the audit level has been determined, an audit
team is assembled.  The audit team works to collect as much information as possible prior to the site visit.
Open discussion among the audit team, plant managers and staff is critical for a successful audit.  The team
then visits the site and assesses the energy usage.  Audits typically break down energy usage by unit
processes.  The audit team is then able to review each process, determine opportunities for energy
conservation, and estimate energy savings.  A list of operation and maintenance and capital improvement
recommendations is prepared.  The utility reviews the list and selects the viable alternatives based on its
needs, budget, and future growth.  The audit team may also determine available funding opportunities.
The plant then begins implementation and monitoring. 

Utilities could also benefit by comparing their audit results with the results from other facilities.  A
comparative analysis may reveal additional possibilities for energy conservation, cost savings and
partnerships.  Several utilities working together could result in easier access to funding.  In addition, rural
communities may not be able to afford consultants to conduct the audits; therefore, audits performed at
another facility by a contractor could guide treatment plant staff in conducting an in-house audit.  The audit
process serves as a valuable training and learning experience for plant staff.  Staff will gain a greater
understanding of how the plant runs and its impact on energy and resource use. 

A first step in conducting audits of rural treatment facilities was completed in 2009.  Faculty and students
from the Northern Arizona University and University of Arizona assisted rural Arizona communities with
assessing their water and wastewater treatment plants.  The report prepared on the study, “A
Water/Energy Best Practices Guide for Rural Arizona’s Water and Wastewater Systems,” could be used
to assist utilities with beginning an audit.  Funding may also be available for energy audits from the Water
Infrastructure Finance Authority of Arizona (WIFA) and Arizona Department of Environmental Quality.

An alternative to a comprehensive energy audit that includes field visitation would be a desk audit.  Desk
audits are not as detailed; however, they still provide valuable information for a utility.  They may also be
a first step in efficiently performing a more comprehensive field audit.  An idea mentioned by the Planning
Group included conducting desk audits for many or all of the wastewater treatment plants in Arizona.  The
information could be inputted into the U.S. Environmental Protection Agency (EPA) ENERGY STAR
Program and each facility would be provided a rating.  These ratings could be publicized and propel
utilities to continually evaluate potential green projects in order to better their rating.  Agencies that could
assist in promoting the effort include EPA, WIFA, Arizona Public Service (APS), and Salt River Project
(SRP).  In addition to assisting utilities with energy audits, APS and SRP also offer rebate programs.

Another suggestion by the Planning Group was to have the Arizona Department of Environmental Quality
encourage and spearhead audits for smaller wastewater treatment plants in the State.  The ADEQ could
select a plant to audit which would serve as an example for small facilities (reality audit).  The various steps
of the process would be posted and provided to other interested utilities for guidance.  This idea could
prompt many other plants to initiate audits to become more sustainable, thus leveraging the power of the
facility audit performed by ADEQ.  Information sharing would also be encouraged so that utilities could
gain from the experiences of others.
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Resources:

• Water Infrastructure Finance Authority of Arizona Planning and Design Grant Program (targets smaller
systems that lack technical staff to complete design and planning phases of projects)
http://www.azwifa.gov/?pageid=pdgrant

• Melanie Ford, WIFA
mford@azwifa.gov
(602) 364-1321

• Sara Konrad, WIFA (Green Projects)
skonrad@azwifa.gov
(602) 364-1319

• ADEQ Capacity Development Program (free technical assistance for small drinking water systems
serving 10,000 people or less)
http://www.azdeq.gov/environ/water/dw/capdev.html

• Kathy Stevens, ADEQ
stevens.kathryn@azdeq.gov
(602) 771-4653

• A Water/Energy Best Practices Guide for Rural Arizona’s Water and Wastewater Systems
http://www.waterenergy.nau.edu/

• EPA ENERGY STAR Program
http://www.energystar.gov 

• Cheryl McGovern, EPA Region IX
mcgovern.cheryl@epa.gov
(415) 972-3415

• Salt River Project
http://www.srpnet.com

• Arizona Public Service
http://www.aps.com

Benchmarking

Benchmarking facilities relative to performance metrics provides the opportunity for utilities to track and
evaluate their energy and water consumption.  The EPA ENERGY STAR Portfolio Manager is a
readily-available assessment tool to measure a facility’s current energy efficiency and track progress over
time.  The Portfolio Manager provides benchmark metrics that allow comparison of operational
efficiencies of wastewater treatment facilities with similar facilities across the country.  The program may

http://www.azwifa.gov/?pageid=pdgrant
mailto:mford@azwifa.gov
mailto:skonrad@azwifa.gov
http://www.azdeq.gov/environ/water/dw/capdev.html
mailto:stevens.kathryn@azdeq.gov
http://www.waterenergy.nau.edu/
http://www.energystar.gov/
mailto:mcgovern.cheryl@epa.gov
http://www.srp.net
http://www.aps.com
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be used to facilitate the dissemination of information since it creates reports and offers utilities the ability
to share data.  The Portfolio Manager also estimates a facility’s greenhouse gas emissions using the
international standard.  There are 70 different values that could be tracked in the program.  For
wastewater treatment plants, EPA claims a 90 percent confidence level; however, beta testing is still being
conducted. 

Enrolling in the ENERGY STAR Portfolio Manager is easy, consisting of a one-hour phone call with an EPA
specialist to establish the facility’s account, baseline, and benchmark.  The utility will then be able to
determine its baseline energy use, target energy use, energy cost savings, and target reduction required.
The Portfolio Manager rates the energy performance of the facility on a scale of 1 to 100 with 100 being
the most efficient.  A score of 75 or greater is considered energy efficient.  If the facility has a score below
69, the Portfolio Manager could be used to set a percentage energy reduction target. 

The ENERGY STAR Portfolio Manager is an interactive online energy management tool that is free,
available 24 hours per day, and requires no special computers or software.  It assists utilities in identifying
ways to eliminate energy waste and lower operating costs of water and wastewater systems.  Both
drinking water systems and wastewater treatment plants are able to track energy use, energy costs, and
associated carbon emissions using Portfolio Manager.  However, only wastewater treatment plants may
be compared with similar plants in a national database using the EPA energy performance rating system.
The Planning Group members indicated that it would be beneficial to utilities if the comparison
component of the Portfolio Manager would also become available for drinking water systems in the future.

The EPA recommends that in addition to using the Portfolio Manager, utilities should also perform energy
audits.  The Portfolio Manager provides only the energy consumption per year; however, an energy audit
provides more detailed information.  The Environmental Protection Agency has also published its 2008
Guidebook, “Ensuring a Sustainable Future: An Energy Management Guidebook for Wastewater and
Water Utilities” to assist utilities.  The guidebook is based on a Plan-Do-Check-Act management system
approach to reduce energy consumption and costs.

In addition to the efforts by EPA, the Water Research Foundation conducted a research project to
benchmark water and wastewater utilities.  The document was published in 2007 and is available to
Water Research Foundation subscribers as “Energy Index Development for Benchmarking Water and
Wastewater Utilities.”  The project established metrics for utilities to evaluate the effectiveness of new
energy efficiency practices.  The metrics also enable utilities to measure their performance relative to their
peers, establish targets and budgets, and assess progress over time.  The Water Research Foundation has
a mission of advancing the science of water to improve the quality of life.  As part of this mission, the
Foundation coordinates an extensive research program. 

Resources:

• EPA ENERGY STAR Portfolio Manager
www.energystar.gov/benchmark

• EPA’s 2008 Guidebook “Ensuring a Sustainable Future: An Energy Management Guidebook for
Wastewater and Water Utilities”
www.epa.gov/waterinfrastructure/bettermanagement.html 

http://www.energystar.gov/benchmark
http://www.epa.gov/waterinfrastructure/bettermanagement.html
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• Cheryl McGovern, EPA Region IX
mcgovern.cheryl@epa.gov
(415) 972-3415

• Water Research Foundation, Energy Index Development for Benchmarking Water and Wastewater
Utilities
http://www.waterresearchfoundation.org/research/TopicsAndProjects/projectSnapshot.aspx?pn=
3009

Energy Performance Contracts and Loans

The Arizona Department of Commerce Energy Office offers technical and program assistance to support
energy efficiency programs including Energy Savings Performance Contracting.  As part of this assistance,
the State Procurement Office issued a request for qualifications from companies that provide energy
savings performance contract services.  A pre-qualified list of companies was created so that a
governmental entity would not be required to conduct this step, therefore reducing the time necessary
for securing a contract.  The pre-qualified list of companies may be used by all governmental entities.
State agencies are required to use the list; however, other entities are not required.  They may use the
established state contract or establish contracts on their own.  Using the list does require an entity to
follow all of the procedures in the State Procurement Office’s initial solicitation.  These services may
greatly assist local governments with reducing energy consumption and saving money.  While the
pre-qualified companies may be able to provide some assistance in the area of water and wastewater
treatment, they may not have the specific expertise some jurisdictions need.  Since water and wastewater
treatment are often some of the biggest energy users for municipalities, cities and towns would benefit
from ensuring that their contract specifies access to water and wastewater experts.

Energy performance contracts are effective ways to green water and wastewater infrastructure.  To
finance projects, it was suggested that potentially the Water Infrastructure Finance Authority of Arizona
could provide energy performance loans that would be paid back using the energy savings.  Currently,
WIFA is required to direct at least 20 percent of its drinking water and clean water federal funding toward
green projects.  Green projects are divided into two categories: energy efficiency and water efficiency.
The project criteria set by WIFA is based on EPA’s Clean Water and Drinking Water State Revolving Fund
Green Project Reserve criteria.  The projects may include planning, design, and/or construction activities.
The whole project or just a component of the project may be identified as green.  If WIFA were to offer
energy performance loans to municipalities, this may increase the ability to make water and wastewater
treatment processes more sustainable.  

Resources

• Arizona Department of Commerce
http://www.azcommerce.com/Energy/ESPC.htm

• Water Infrastructure Finance Authority of Arizona
http://www.azwifa.gov

mailto:mcgovern.cheryl@epa.gov
http://www.waterresearchfoundation.org/research/TopicsAndProjects/projectSnapshot.aspx?pn=3009
http://www.waterresearchfoundation.org/research/TopicsAndProjects/projectSnapshot.aspx?pn=3009
http://www.azcommerce.com/Energy/ESPC.htm
http://www.azwifa.gov
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Technology Specifications

Additional efforts to green water and wastewater infrastructure may include incorporating energy-efficient
specifications for areas such as lighting, motor pumps, and HVAC (heating, ventilating, and air conditioning)
into standard practices.  The specifications would likely vary by jurisdiction due to different plant sizes,
processes and goals.  The rebate programs at SRP and APS may provide assistance with incorporating
energy-saving technologies.  The Sustainable Cities Network, which was formed by the Arizona State
University Global Institute of Sustainability, could also assist municipalities by sharing information on
specifications that have already been developed.  

Efficiency from Solar

Solar, especially photovoltaic solar, is one way for water and wastewater utilities to capture energy.  The
large footprint of many treatment facilities may allow for the installation of arrays of solar panels.  While
solar has been a great success in some areas, additional research and studies could be conducted to
provide additional guidance on return on investment and pay back periods, particularly in light of changing
rebate structures and regulations.  Guidance would also be helpful for municipalities interested in reducing
their carbon footprint at their treatment facilities by using solar.  

The cities of Peoria and Glendale have implemented solar projects at their wastewater treatment facilities.
Recently, the City of Peoria completed a solar project at the Beardsley Water Reclamation Facility that
provides a portion of the power that is necessary for the facility’s operations building.  The City of
Glendale uses solar energy at the West Area Water Reclamation Facility to provide all the hot water needs
for the plant.  In addition, the facility utilizes solar energy for the administration building.  These solar
projects have resulted in an approximately 40 percent cut in facility costs for the City of Glendale.

Hydroturbines

Hydroturbines harness the power of water to produce electricity.  They are not traditionally used in water
distribution systems; however, they are a clean and renewable source of energy.  Hydroturbines are
potentially usable in water distribution systems having significant elevation changes or multiple pressure
zones.  Hydroturbine technology has been in existence for a long time and continues to evolve.
Additional guidance on generating electricity from hydroturbines would assist utilities in incorporating
hydrogeneration into their processes.  The City of Phoenix discussed hydroturbines at the MAG Greening
Water and Wastewater Infrastructure Workshop.  The link to the presentation is provided below.

Resource

• Hydroturbines: It’s All Downhill From Here
http://www.mag.maricopa.gov/detail.cms?item=11400

Arizona Corporation Commission

The Arizona Corporation Commission could work with utilities on sustainability initiatives.  Areas of
specific interest include the permitting process and third-party providers.  

http://www.mag.maricopa.gov/detail.cms?item=11400
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319H Nonpoint Source Grant Funds for Urban Sustainability Projects

The Arizona Department of Environmental Quality Nonpoint Source Program promotes and facilitates
statewide efforts to manage the impact that nonpoint source pollution has on surface and groundwater.
The majority of the work performed by the Program is funded by Clean Water Act Section 319(h) grant
funding that is awarded to ADEQ by the U.S. Environmental Protection Agency.  The Program focuses
on land use activities that potentially have negative impacts on surface and groundwater quality including:
agriculture, forestry, urban runoff, hydromodification, onsite/septic waste treatment systems, mining, and
recreation.  

The EPA estimates that approximately 30 percent of the known pollution to the nation’s waters is due to
stormwater runoff (Source: www.azdeq.gov/environ/water/permits/stormwater.html).  One suggestion
for the Planning Group was for ADEQ to potentially allocate a portion of the Section 319(h) grant funding
for urban sustainability projects related to stormwater.  The Environmental Protection Agency considers
stormwater a point source once it reaches a municipal storm drain; therefore qualifying projects would
need to address stormwater at sites prior to reaching the storm drain.  

• Arizona Department of Environmental Quality Nonpoint Source Pollution Program
http://www.azdeq.gov/environ/water/watershed/nonpoint.html

• Krista Osterberg, ADEQ
ko1@azdeq.gov 
(602) 771-4635

WIFA Reclaimed Water Rate Study

The Water Infrastructure Finance Authority provides three types of technical assistance for drinking water
and wastewater facilities: project, operational, and policy.  Project technical assistance involves assisting
individual systems to conceive, plan, design, and develop infrastructure.  For operational technical
assistance, WIFA provides funding through the ADEQ Capacity Development Program to assist individual
systems with improving day-to-day operations.  The policy technical assistance includes developing and
distributing guidance and performing related activities to benefit a wide range of drinking water and
wastewater systems.  Policy technical assistance provided by WIFA in the past has included guidance on
arsenic treatment, how to hire an engineer, and funding of a water and wastewater residential rate study.
This study was conducted by WIFA to provide unit rates and total monthly charges assessed by utilities
for water consumed and wastewater generated.  Since reclaimed water continues to be a valuable
resource, WIFA could consider funding a reclaimed water rate study.  Utilities would then have a base
for comparison of rates and methodologies for establishing rates.

Sustainability in General Plans/Master Plans

In 1998, Arizona adopted the Growing Smarter Act which establishes roles of local and state government
in the planning and management of new development.  The Growing Smarter Plus Act of 2000 is an
extension to the 1998 Growing Smarter Act.  Together, these acts initiated requirements for extensive
growth planning by municipal agencies.  One of the components of the legislation requires municipalities

http://www.azdeq.gov/environ/water/permits/stormwater.html
http://www.azdeq.gov/environ/water/watershed/nonpoint.html
mailto:ko1@azdeq.gov
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and counties to adopt general and comprehensive plans to serve as guides to future development.  As
municipalities prepare updates to their general plans, as required by the legislation, the Planning Group
suggested that sustainability components could be incorporated into the discussions about water and
wastewater treatment.  There may also be the opportunity to include sustainability as the overriding goal
of a general plan.  Possibilities for including sustainability components into general plans may vary by
jurisdiction.

Sustainability and 208 Water Quality Management Plans

The 208 Water Quality Management Plans are prepared by the designated Regional Water Quality
Management Planning Agencies in accordance with Section 208 of the Clean Water Act.  These plans
include the desired wastewater treatment configuration for their regions.  Currently, the SouthEastern
Arizona Governments Organization (SEAGO) and Central Arizona Association of Governments (CAAG)
are updating their 208 Plans.  As part of the updates, the Arizona Department of Environmental Quality
has indicated that sustainability/infrastructure greening issues must be addressed.  As the Regional Water
Quality Management Planning Agencies update their 208 Plans in the future, it may be beneficial for them
to review the sustainability components included in the SEAGO and CAAG plans.  While 208 Plans are
prepared in accordance with Section 208 of the Clean Water Act, they are specific to each region.
Therefore, differences among the plans are common.  For example, processes and goals for rural areas
may be different in comparison to urban regions.

Information Exchange

A forum for Arizona utilities to meet and discuss sustainable aspects of water and wastewater infrastructure
could provide local governments the opportunity to share ideas and best practices.  There have been
efforts to initiate forums to discuss these ideas.  For example, the Arizona State University Global Institute
of Sustainability formed the Sustainable Cities Network as a place where professionals may discuss
sustainability ideas, challenges, and best practices.  In March 2010, the Network held the inaugural
meeting of the new Water and Wastewater Workgroup.  This group, which will include municipal and
tribal representatives, will work to identify, discuss, and take action on sustainability challenges and move
toward a more sustainable region.  Potentially, the Sustainable Cities Network could also host a
clearinghouse for green projects related to water and wastewater treatment systems.

There are many possible collaborative opportunities for making water and wastewater plants more
environmentally friendly.  Sustainability/energy partnerships could be formed with Arizona State University,
for example.  Local governments such as the City of Phoenix have already formed data exchange
programs with the ASU School of Sustainability.

Resource

• Sustainable Cities Network
http://sustainablecities.asu.edu

• Anne Reichman, Sustainable Cities Network
anne.reichman@asu.edu
(480) 965-2168

http://sustainablecities.asu.edu/
mailto:anne.reichman@asu.edu
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Specialized Workshops

The MAG Greening Water and Wastewater Infrastructure Workshop included sessions that covered a
variety of topics for making water and wastewater systems more sustainable.  Additional workshops could
be conducted to expand on the ideas discussed at the MAG workshop.  Additional workshops could
involve collaborations with the U.S. Department of Energy Intermountain Clean Energy Center and ASU
Global Institute of Sustainability.  In addition to workshops, it was suggested that a community college,
such as Gateway Community College which already has similar programs, could offer a class for
owners/operators of drinking water and wastewater treatment plants dedicated to sustainability
opportunities. 

Resources

• U.S. Department of Energy Clean Energy Center, Intermountain Region
http://www.intermountainchp.org 

• ASU Global Institute of Sustainability
http://sustainability.asu.edu

Financial Resource Guide

A compendium resource that lists the funding opportunities for green projects such as audits and retrofits
would aid utilities in improving the environment and lowering their costs.  This resource could include
descriptions of eligibility, grant ceilings or minimums, applicability, and cost shares.  Utilities are very
interested in making water and wastewater infrastructure more sustainable; however, the current
economic climate has made funding these projects challenging.  

At the January 12, 2010 MAG Greening Water and Wastewater Infrastructure Workshop, several
speakers discussed funding opportunities for green projects.  The presentations have been posted to the
MAG website.

Resource

• MAG Greening Water and Wastewater Infrastructure Workshop Presentations
http://www.mag.maricopa.gov/detail.cms?item=11400

Funding Agency Contacts

One of the challenges of working with large agencies is finding the appropriate contact within the agency.
A list of contacts at agencies such as WIFA, ADEQ, EPA, and the U.S. Department of Energy (DOE)
would be helpful for those with questions on available funding.  There is also potential for local
governments to partner with these agencies.  Representatives from several funding agencies were in
attendance and presented at the MAG Greening Water and Wastewater Infrastructure Workshop.
Contact information is provided below.

http://www.intermountainchp.org
http://sustainability.asu.edu
http://www.mag.maricopa.gov/detail.cms?item=11400
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Resources

• Water Infrastructure Finance Authority of Arizona

• Melanie Ford
mford@azwifa.gov
(602) 364-1321

• ADEQ Capacity Development Program (free technical assistance for small drinking water systems
serving 10,000 people or less)

• Kathy Stevens
stevens.kathryn@azdeq.gov
(602) 771-4653

• U.S. Environmental Protection Agency Region IX

• Cheryl McGovern
mcgovern.cheryl@epa.gov
(415) 972-3415

• U.S. Department of Energy Clean Energy Center, Intermountain Region

• Patti Case
plcase@etcgrp.com
(801) 278-1927

mailto:mford@azwifa.gov
mailto:stevens.kathryn@azdeq.gov
mailto:mcgovern.cheryl@epa.gov
mailto:plcase@etcgrp.com
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THE NEXT STEPS TO GREENING WATER AND
WASTEWATER INFRASTRUCTURE

Introduction

On January 12, 2010, the Maricopa Association of Governments conducted the Greening Water and
Wastewater Infrastructure Workshop in Phoenix, Arizona.  The workshop was highly successful with
approximately 150 people in attendance, representing public and private utilities, consulting firms,
academia, state and federal agencies, and others.  To assist with the planning of the workshop, MAG had
formed the Greening Water and Wastewater Infrastructure Planning Group.  The Planning Group,
comprised primarily of utility representatives from MAG member agencies, discussed topic ideas for the
workshop and guided development of the workshop agenda.  The agenda is posted on the MAG
website at http://www.mag.maricopa.gov/pdf/cms.agendas/WQAC_2009-12-10_Greening-Water-
Infrastructure_AGD-2_12777.pdf.

Following the workshop, the Planning Group met again to discuss ideas for next steps, including the
development of a roadmap for incorporating green technologies into water and wastewater treatment
plants.  The Planning Group drew on both the information presented at the workshop as well as current
and contemplated sustainability initiatives withing their jurisdictions.  These ideas include water
conservation, energy conservation and capture, and chemical use reduction measures.  These measures
focus on saving financial resources in both the short-term and long-term.  This document summarizes the
next steps suggested by the Planning Group.  For further information, resources, and contacts, please
refer to the companion MAG document, “Ideas for Greening Water and Wastewater Infrastructure.”

Energy Audits

Energy audits (in conjunction with water use audits as applicable) were considered by the Planning Group
as a first step in understanding the current “green” status of water and wastewater infrastructure and
developing appropriate responses to enhance sustainability.

• Faculty and students from the Northern Arizona University and University of Arizona assisted several
rural Arizona communities with assessing the status of their water and wastewater treatment plants.
The report prepared on the study, “A Water/Energy Best Practices Guide for Rural Arizona’s Water
and Wastewater Systems,” could be used as a first step by a utility in preparing to conduct an in-house
audit or procuring outside audit services.  

• Desk audits could be conducted for wastewater treatment plants throughout Arizona.  The
information could be inputted into the U.S. Environmental Protection Agency (EPA) ENERGY STAR
Program and each facility would be provided a rating from 1 to 100, based on the ENERGY STAR
formula.  These ratings could be publicized and propel utilities to continually evaluate potential green
projects in order to better their rating.

• The Arizona Department of Environmental Quality (ADEQ) could encourage and spearhead audits
for smaller wastewater treatment plants in the State.  The ADEQ could select a plant to audit which
would serve as a model for conducting audits for other small facilities (a “reality” audit).

http://www.mag.maricopa.gov/pdf/cms.agendas/WQAC_2009-12-10_Greening-Water-Infrastructure_AGD-2_12777.pdf
http://www.mag.maricopa.gov/pdf/cms.agendas/WQAC_2009-12-10_Greening-Water-Infrastructure_AGD-2_12777.pdf


2

Benchmarking

The Planning Group considered benchmarking and associated metrics critical for gaging the effectiveness
of implementing sustainability measures and for comparison with similar facilities in the State. 

• The Water Research Foundation conducted a research project to benchmark water and wastewater
utilities.  The document was published in 2007 and is available to Water Research Foundation
subscribers as “Energy Index Development for Benchmarking Water and Wastewater Utilities.”

• The EPA ENERGY STAR Portfolio Manager is an assessment tool for facilities to measure current
energy efficiency and track progress.  There is also a component that compares operational efficiencies
of wastewater treatment plants with similar facilities across the country.  This is a free, online tool to
assist utilities in eliminating energy waste and lowering operating costs for water and wastewater
systems.  

• The EPA published a 2008 Guidebook, “Ensuring a Sustainable Future: An Energy Management
Guidebook for Wastewater and Water Utilities” to assist utilities.  The guidebook is based on a Plan-
Do-Check-Act management system approach to reduce energy consumption and costs.

• At the January 12, 2010 MAG Greening Water and Wastewater Infrastructure Workshop, EPA
offered assistance to utilities interested in benchmarking their facilities and/or applying the
Plan-Do-Check-Act management system discussed in the EPA guidebook.

Energy Performance Contracts and Loans

• The Arizona Department of Commerce Energy Office offers technical and program assistance to
support energy efficiency programs including Energy Savings Performance Contracting.  As part of this
assistance, the Energy Office created a pre-qualified list of companies to assist governmental entities.
With water and wastewater treatment often being some of the biggest energy users for municipalities,
cities and towns would benefit from ensuring that their energy performance contract specifies access
to water and wastewater experts.

• Potentially, the Water Infrastructure Finance Authority of Arizona (WIFA) could provide energy
performance loans that would be paid back using the energy saved by implementing sustainability
measures at water and wastewater treatment plants.  This type of program could promote faster
adoption of energy saving or enhancement technologies by utilities.  Currently, WIFA is required to
direct at least 20 percent of its drinking water and clean water federal funding toward green projects.

Technology Specifications

• Energy-efficient specifications for areas such as lighting, motor pumps, and HVAC (heating, ventilating,
and air conditioning) could be incorporated into standard practices for water and wastewater
infrastructure procurement.  The rebate programs at Salt River Project (SRP) and Arizona Public
Service (APS) may provide assistance with incorporating energy-saving technologies.  
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• The Sustainable Cities Network, which was formed by the Arizona State University Global Institute
of Sustainability, could also assist municipalities by compiling and sharing information on specifications
that have already been developed.  

Efficiency from Solar

• Cities are beginning to implement solar projects at their wastewater treatment facilities; however,
additional research could be conducted to provide guidance on return on investment and pay back
periods, particularly in light of changing rebate structures and regulations. 

Hydroturbines

• Since hydroturbines are not traditionally used in water distribution systems, additional guidance on
generating electricity from hydroturbines would assist utilities in incorporating hydrogeneration into
their processes to capture energy that is currently wasted.  Hydroturbines are a clean and renewable
source of energy and have been implemented in the City of Phoenix water system. 

Arizona Corporation Commission

• The Arizona Corporation Commission could play a role in assisting utilities in sustainability efforts.
Areas of specific interest include the permitting process and third-party providers.  

319H Nonpoint Source Grant Funds for Urban Sustainability Projects

• The Arizona Department of Environmental Quality could potentially allocate a portion of its
Section 319(h) nonpoint source grant funding for urban sustainability projects related to stormwater.

WIFA Reclaimed Water Study

• Since reclaimed water continues to be a valuable resource, the Water Infrastructure Finance Authority
of Arizona could consider funding a reclaimed water rate study.  In the past, WIFA has funded water
and wastewater residential rate studies to provide unit rates and the total monthly charges assessed
by utilities for water consumed and wastewater generated.  There is a need for a similar study for
reclaimed water to compile both rates as well as methodologies for establishing rates.

Sustainability in General Plans/Master Plans

• As municipalities prepare updates to their general plans, sustainability components could potentially
be incorporated into the discussions involving water and wastewater infrastructure.  There may also
be opportunities for including sustainability as the overriding goal of a general plan.

Sustainability and 208 Water Quality Management Plans

• As the Regional Water Quality Management Planning Agencies update their 208 Water Quality
Management Plans, it may be beneficial for them to review the sustainability components being
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included in the updates to the SouthEastern Arizona Governments Organization (SEAGO) and Central
Arizona Association of Governments (CAAG) plans.  The Arizona Department of Environmental
Quality has indicated that sustainability/infrastructure greening issues must be addressed as part of
these updates.  

Information Exchange

The Planning Group considered information exchange to be a critical element in advancing sustainability
in water and wastewater infrastructure.

• The Arizona State University Global Institute of Sustainability formed the Sustainable Cities Network
as a forum where professionals may discuss sustainability ideas, challenges, and best practices.  In
March 2010, the Network held the inaugural meeting of the new Water and Wastewater
Workgroup.  Potentially, the Sustainable Cities Network could also host a clearinghouse for green
projects related to water and wastewater infrastructure.

• There are many possible collaborative opportunities for making water and wastewater plants more
environmentally friendly.  Sustainability/energy partnerships could be formed with Arizona State
University, for example.  Local governments such as the City of Phoenix have already formed data
exchange programs with the ASU School of Sustainability.

Specialized Workshops

• The success of the Greening Water and Wastewater Infrastructure Workshop conducted by MAG
on January 12, 2010, in cooperation with ADEQ and EPA, spawned ideas for further workshops.
These could involve collaborations with the U.S. Department of Energy Intermountain Clean Energy
Center, EPA, the ASU Global Institute of Sustainability, and others.  

• In addition to workshops, a community college such as Gateway Community College, which already
has similar/related classes, could offer a class for owners/operators of drinking water and wastewater
treatment plants dedicated to sustainability opportunities.  

Financial Resource Guide

• A compendium resource that lists the funding opportunities for green projects such as audits and
retrofits would aid utilities in improving the environment and lowering their costs.  This resource could
include descriptions of eligibility, grant ceilings or minimums, applicability, and cost shares. 

Funding Agency Contacts

• A list of contacts at agencies such as WIFA, ADEQ, EPA, and the U.S. Department of Energy would
be helpful for those with questions on available funding.  Representatives from several funding
agencies were in attendance and presented at the MAG Greening Water and Wastewater
Infrastructure Workshop.  Contact information is provided in the MAG document “Ideas for Greening
Water and Wastewater Infrastructure.”
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