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Amy Hollander, Molly Lunn, Barry Liner, Lisa Henderson

Madelene Rafalko, Peter Cavagnaro, Joe Gierlach

Amy Hollander:
I’d like to welcome you to today’s webinar entitled, “Energy Conservation in Water and Wastewater Treatment”.  We have an excellent webinar today with four different speakers from around the nation.  We will give folks a few minutes to log in and call.  So, while we wait, I’ll go over some logistics and then we’ll get going with today’s webinar. I want to mention that this webinar will be recorded and everyone today is in listen-only mode. You have two options for how you can hear today’s webinar.

In the upper right corner of your screen, there’s a box that says “audio mode”.  This will allow you to choose whether or not you want to listen to the webinar through your computer speakers or a telephone.  As a rule, if you can listen to music on your computer, you should be able to hear the webinar.  Select either “use telephone” or “use mike and speakers”.  If you select use telephone, the box will display the telephone number and a specific audio pin you should use to dial in.  If you select mike and speaker, you might want to click on audio setup to test your audio.

We will have a question-and-answer session at the end of the presentation.  You can participate by submitting your questions electronically during the webinar.  Please do this by opening the red arrow in the upper right corner of the webinar window if you haven’t already done that and go to the questions pane.  There you can type in any question you have during the course of the webinar.  Our speakers will address as many questions as time allows over the presentation.

So before getting started with today’s presentation, I’d like to introduce Molly Lunn.  Molly is a program analyst with the U.S. Department of Energy Weatherization and Intergovernmental Programs.  She will give you a brief description about the WIP Technical Assistance Program and other upcoming webinars in the series.  Molly?

Molly Lunn:
Thanks, Amy.  And hi, everyone, and welcome to today’s webinar on the Energy-Water Nexus specifically focusing on state and local roles in efficiency and water and wastewater treatment plants.  Today, we’re talking about water and wastewater treatment, because of the large energy impacts it has both for our region and then specifically for municipalities and their electricity use.  Some of our technical speakers will talk a little bit more about that impact, but it’s pretty significant and so it’s worth our time here today.

So on the next slide, you’ll hear a little bit more about the Technical Assistance Program broadly for state and local officials.  We’ve been around for a while.  And our focus is on supporting the state, local and tribal officials with resources to help you all advance successful and high-impact energy policies and programs and projects. So we focus on five priority areas.  Those being strategic energy planning, program and policy design and implementation, financing strategies, data management and EM&V and EE and RE technologies. Obviously, today’s session sort of bridges that gap between both efficiency technologies as well as program policy design, because we’re really thinking about what kinds of programs state governments can set up to help support local governments and what kinds of actions local governments can take as well. Within those areas, we develop resources.  We offer training and peer exchange like today’s webinar.  And then for more in-depth efforts, we can help connect you one-on-one with technical experts.

So the next slide highlights a couple of our specific resources for efficiency and renewable energy technologies.

First up, as Amy said, we do offer several webinars on a monthly basis.  Upcoming, we have two webinars focused on the efficiency and renewable energy technology space versus on state applications for combined team power technologies.  That will be later this month.  And then next month, we’ll be offering one on efficiency initiatives in multi-family housing.  Again, both of these are focused on sort of how state and local governments can support this work.  And you can check those out on our Solution Center under Events.  That’s also where you can find the recording for today’s session and the slides.  Those will be available in about a week or two.
In terms of resources, I just want to highlight a couple of things quickly.  From DOE, in our Advanced Manufacturing Office, we have a whole host of resources in what is called their Energy Resource Center.  That includes things really on the technology side, so tools for assessing energy efficiency in pumps and motors and drives, which are often the key aspect of water treatment and wastewater treatment plants. Then a couple of resources that I know will be highlighted later on both by Barry and others, the Water Energy Foundation’s Matrices of Best Practices and Energy Roadmap as well as EPA’s State and Local Guide to Energy Efficiency in Water and Wastewater Facilities.  They also have a whole program dedicated to sustainable water.  So those are some of the links here that you can check out.

If we go to the next slide, many of these resources can be accessed on our State and Local Solution Center.  That’s our web portal for our resources.  We are in the process right now of updating our technology deployment section of our site and so that will be live later this year.  And we’ll make sure the ones that aren’t already posted there will be.  That site is also where you can submit an application for one-on-one assistance.

And then we encourage you, if you’re not already, to sign up for our Technical Assistance Program alerts, which is our mailing list and how you can stay up to date on all of our latest and greatest.  So that e-mail is there if you want to e-mail us or if you have any questions.

So, with that, I want to say thanks again to Amy Hollander from NREL for hosting today’s session, to Barry Liner from the Water Environment Foundation for providing his technical expertise.  And then much appreciation goes to all of our peer speakers today.  We have a great host of speakers – Lisa Henderson from the State of Arizona; Madelene Rafalko from Fort Worth, Texas; and Peter Cavagnaro from Johnson Controls; and then Joe Gierlach from Nederland, Colorado.  They’ll all be sharing with us their on the ground experiences, which I think are really often the most valuable stories we can tell.

So, thanks to all of you for joining us.  And I encourage you to take just a minute at the end to fill out your feedback form.  That’s how we can make sure that these webinars are really useful for you all and improve our resources moving forward.  So, with that, I’ll turn things back over to Amy.
Amy Hollander:
Great.  Thank you, Molly.  Now let’s go ahead and get started with today’s webinar.

I would like to introduce today’s first speaker, Barry Liner, who is our technical expert.  Barry of the Water Environment Federation known as WEF is the director of WEF’s Water Science & Engineering Center and is the principal in charge of WEF’s Energy and Innovation Initiatives.  He has over 20 years of experience in a variety of areas of the water and energy sectors including working in consulting engineering, working with the World Bank, working in academia in regulatory analysis and in equipment manufacturing.  He holds many degrees in engineering, economics and business.  Thank you for joining us, Barry.  Take it away.
Barry Liner:
Thank you, Amy.  I’m honored to be here to help out today especially with NREL.  A little story, I actually received my master’s degree developing a program called WATERGY under a grant from NREL about 20 years ago, so it’s really nice to be involved still to this day.  What I cover is why is energy use in the water sector important and some of the technologies and what the situation looks like from the water perspective.

Often times, we talk about the water use at power plants and other energy facilities.  You’ve probably seen some of these stats about the flipside of that and that’s the energy use of the water sector.  But 3 to 4 percent of domestic electricity is being spent for water and wastewater treatment and distribution. And then, recently, a CDC study basically shows 19 percent of California’s electricity is focused on water and wastewater and that actually includes end use water heating at the household level.  But one of the most important things is that 3 to 4 percent of total electricity is a big deal. But when you’re talking about at a municipality, water resources can be 30 to 50 percent of their total electricity use, greater than street lighting and greater than any other electricity uses.  So it’s a big deal.

When we’re looking at drinking water facilities, we’re generally looking at about 1,000 to 2,500 kilowatt hours per million gallons treated and over 80 percent of that is pumping normally.  And as we look at new, tighter regulations both on the water and wastewater side, we have new treatment, higher-tech treatment processes coming into play that even have the potential to add additional energy use. So for a couple of the figures that are put up here, including reverse osmosis at about 1,800 kilowatt hours per million gallons, there are some major advances now in the membrane technology that is bringing that down by about 25 to 30 percent, but even so that’s still a large amount of energy use.
On the wastewater side, we are looking at between 1,000 and 4,000 kilowatt hours per million gallons.  And the flipside of this is the pumping is about an order of magnitude less than what a drinking water facility is.  The vast majority or at least 50 percent of the electricity is generally used for the blowers for aeration at a wastewater facility.

Now, one of the interesting aspects is that the wastewater coming into a plant generally contains between two and ten times the amount of energy needed to treat it in terms of chemical, thermal energy in there and organic material that’s in the facilities.  So we can actually use that energy to turn a wastewater plant into an energy generation facility.

In fact, this statement that’s up here right now is something that we – WEF passed a position statement in 2011 that wastewater treatment plants are not waste disposal, but rather water resource recovery facilities that can produce NEW – nutrients (phosphorus and nitrogen); energy with the E; and W for clean water.  And there are plants that are wastewater resource facilities that are now net energy generators.  But there’s a lot of barriers in the way in order to move towards that resource recovery focus.

Now, I know this slide and a couple of slides coming up in the near future are very heavily text based and that’s so that you can research them later.  So I’m not going to be going through every single point that’s on the slides.  But these are some key barriers that were identified during a workshop with the EPA and Department of Energy last November.  And if you look at some of the barriers on here, some of the key ones are that energy from biosolids and wastewater are not universally considered renewable and not necessarily considered in renewable portfolio standards.  And even sometimes when they are, they’re not considered at parity with wind and solar and other traditional renewable energies.  And dealing with 50 different states and there’s little tie-in between federal policy and state policy often on energy efficiency.  And I know that I’m preaching to choir almost literally now.  So when we’re looking at some of the solutions that were brought up, some of the things are looking at harmonizing ESCO legislation in all 50 states so that energy service companies can work at water and wastewater facilities as well.

The report with these barriers and solutions is available as a free download, okay, on these sites.  So there’s a couple of free resources or there’s a lot of free resources, but these are a couple that I would highly recommend you look at.

The Energy Roadmap, which WEF puts out, there’s six pages of matrices of best practices, very bulleted, very easy to use and very high level.  And then at that link right there, the energy water link on the first one, will also get you to the same page to download the report with the barriers and recommended actions coming out of that as well.

The EPA, it’s Energy Efficiency in Water and Wastewater Facilities, EPA has a very nice report on how to move forward with a program.  It’s a little more detailed than the Energy Roadmap, which is high level, bulleted points.  This is a more how-to guide that is freely available on the EPA website.

And then also another thing, taking the Energy Roadmap, we have a free e-learning course, “Drivers Ed for the Energy Roadmap”, that anybody can get quickly updated and learn how they can facilitate energy efficiency in generation of water and wastewater facilities.

So I want to go through real quickly, like I said, this is one of the slides that’s very heavily text based, just to give you an example of these.  Please feel free to download them or go look at the slides in more detail.  But in order to drive water and wastewater utilities to sustainable energy management, the Energy Roadmap was developed based on something similar to the Smart Grid Maturity Model and is based on six topic areas and then within each topic area kind of a progression of best practices to get everything in place to enable you to move forward towards energy efficiency and sustainability, integrate and then optimize that.
So we’re looking at the first one here “Strategic Management” as four different themes within that – the direction; financial viability; collaborative partnerships; and towards carbon neutrality.  And a couple of points on this one.  First thing, it doesn’t say become carbon neutral, because we don’t want to set ourselves up for failure, but we want to move towards carbon neutrality.

And the second thing is if you take a notice at collaborative partnerships, one of the key areas of moving towards more sustainable energy management is to partner between water, wastewater, gas, electric, even solid waste and work with the various stakeholders that are out in the marketplace.

The next area was organizational culture.  And that’s basically you need to have the support and the team and integrate that into the way that the water/wastewater utility is going to work.  And if you notice empowerment is a key thing that comes up in the organizational culture.

The third area is communication and outreach.  This is set up a little differently than the other areas, but it’s focused on the various stakeholder communities.  Especially for this audience, look at the regulatory and legislative practices in there.  And Lisa will be talking a lot about that in the next presentation.

And then we get into what we more traditionally see demand side management, the conservation side.  And the four different themes in there are electricity costs and billing, power measurement and control, energy management, and source control.  One of the key things we tell people is to understand what your electric bill really looks like first and then you can start doing energy audits and figuring out what are the next steps to take.

And then there’s one other area, source control.  On the wastewater side, we have had a history of having high-strength surcharges and industrial-strength waste that we try to keep out of the wastewater flow.  And what we’re seeing now is we want to get that waste in so that we can use that in anaerobic digestion and use that organic loading to maximize our energy production, which I’ll get into in a little bit.
The fifth area is energy generation and that includes obtaining energy from the water and, primarily, this is on the wastewater side, but also you can do this on the drinking water side in terms of micro-hydra, inline hydropower as well.  And then, supplemental energy sources, so that would be your traditional renewables such as solar and wind plus co-digestion, which is bringing in other high-strength waste from another source into the anaerobic digesters at the wastewater facility.  And, of course, the RECs in there are working to actually use renewable energy certificates and RPS efforts as well.

And the final of the six topic areas for moving toward sustainable energy management is innovating for the future.  And if you’ll notice that this is investing in research and development, risk management as opposed to risk avoidance and aversion.  We need to manage risks to better address the infrastructure needs that we’re facing in the water and wastewater side.  And then evaluating alternative treatment in both technologies and management approaches, because it’s not just about treatment.  There are other ways to run systems, decentralized options, green infrastructure as opposed to pipes infrastructure as well that are available.

Amy Hollander:
Barry, we did lose you for that last slide.  Did anyone else lose audio?  I think you might just need to repeat that last.

Barry Liner:
Okay.  Okay.  So in innovation for the future, the focus is on research and development, risk management as opposed to risk avoidance – learning how to manage the risks in order for us to address the infrastructure gaps that we’re facing right now with respect to water and wastewater – and then evaluating alternative both technologies and management approaches, because it’s not always about the best mousetrap.  Sometimes, it’s about the better way to manage the approach such as decentralized systems and green infrastructure as well.

So just to provide a little background.  In the Energy Roadmap guidance document, which is available, there are seven case studies.  There are actually nine case studies in there.  But here’s a spread so that you can see that these cases studies of people that have been very successful in this are not limited to just one or two states.  They’re pretty much all throughout the country.  
So I want to give a quick overview of some of the technologies and things that we’re looking at and then you’ll hear from the other presenters about really putting this on the ground. So focusing on a drinking water facility.  Because drinking water facilities don’t really have the imbedded energy in the influent water that you can use like at a wastewater facility, their primary focus is on the energy efficiency side.  So you’ve heard about variable frequency drives and other control systems to maximize efficiency for pumping.  But then also there’s some inline hydro.  You see a couple of pictures there of some in-pipe turbines that can be used in place of pressure-reducing valves and actually recover some electricity there.
Now, the reason I focus on a water resource recovery facility, a wastewater facility, is because we have all the other energy imbedded in the water.  So this is a quick overview of energy flow.  And you can see what’s coming in is wastewater, but then also there’s other organics that’s just food waste, ag waste and even some solid waste there.  And we can actually generate, again, nutrients, energy and water and have products.  So we’re calling these water resource recovery facilities now and looking at this as a – instead of an iron ore processing facility, we want to be a steel mill.  We’re focusing on the end product as opposed to the waste side.

One of the biggest areas in terms of energy recovery and generation is through anaerobic digestion.  And anaerobic digestion generally at a wastewater facility is the biogas treated is about 50 percent methane that can be used in combined heat and power and it can also be used to generate electricity as well and the co-digestion, talking about bringing in other organic wastes from nearby or from the local area.

In fact, in Gloversville-Johnstown New York, there’s a FAGE yogurt, a Greek yogurt facility that is 1,000 feet from the wastewater facility.  And they pump the whey directly over to the anaerobic digesters at the wastewater facility, and they use that to generate 95 percent of their electricity on site.  So the reason they stop at 95 percent is from one of the barriers that was listed up beforehand and that is the utility, the wastewater facility, is not allowed to sell back into the grid, sell the electricity back into the grid, so they have to turn down any additional waste on the biogas side.
Throughout the country, there’s over 1200 water resource recovery facilities that have anaerobic digesters and generally these are the larger utilities, so larger urban areas.  And then as you can see, out of the 1200 about two-thirds of those generate biogas.  And then about a third of those generate electricity.  But we’re looking at under 74 – I mean under 100 sell electricity back to the grid and only about 25 actually clean up the gas and put the gas back into a natural gas pipeline.  So what we’re faced with is some serious opportunities here to improve how we’re using our biogas.
So looking at this table right here just for reference for the future, it talks about the capital costs and what the kilowatt hours, the plant capacity in terms of generation.  So you can look at what the payback looks at for these.

So when we’re looking at the gas, there’s a perfect example of East Bay MUD, which in 2012 became the first North American facility that is a net energy producer.  They produce about 20 percent more than they actually bring in in terms of electricity that they actually need through a combination of conservation measures and then also generation measures.  But then the flipside of that is we are still flaring a lot of this biogas, because we’re not able to use it or it’s not economically viable to use this renewable energy resource so we end up flaring the gas off.
Other traditional renewables are available, of course.  A couple of pictures here of wind power up in Narragansett Bay and Kent County using solar both in terms of solar photovoltaics and also in terms of greenhouses for solar drying of their bio-solids.  Some emerging technologies coming down the pike include gasification and pyrolysis and even using algae as organic matter to generate ethanol and butanol.

This is a picture of a pyrolysis plant from Los Angeles where they’re taking biosolids and running it through the facility and making renewable diesel.  They can also tweak the process and make aviation fuel directly out of it.  And this has been pilot tested for about five years there.  And they’re looking to go expand in the near future.  And then another example of some technologies in Orange County Sanitation District in California as well, they’re actually going beyond just biogas and methane and taking it all the way to hydrogen and running a small fleet of fuel-cell vehicle with a hydrogen fueling station on site.

So the focus is some places are being really productive and moving towards these sustainable energy management with the fuel-cell vehicles, which are far better than what we’re facing with respect to all this biogas that we’re flaring out.

And one of the things I would urge the energy community is to try to become one of the first states or try to become the first state to actually have no flares.  As sustainability professionals, we should be embarrassed that we are flaring and wasting a renewable energy resource.  And there’s a lot of potential for us to move forward.

Thank you very much.

Amy Hollander:
Thank you so much, Barry.  That was fascinating.  And it looks like we’re right on schedule. 
Our next speaker is Lisa Henderson.  Lisa has served as the community energy program manager for the Arizona Governor’s Office of Energy Policy for 4 years.  Over the past 25 years, her experience in project management and grant administration has resulted in many successful energy-related projects including projects in the rural communities seeking traditional preservation of limited resources.  Lisa?
Lisa Henderson:
Good morning or good afternoon wherever you are at.  It’s still morning time in Arizona.  I just wanted to welcome you. And unlike Barry, who has an extensive background in water, our primary background is in energy.  And so I truly believe that there’s that how do we educate the water community about energy and the energy community about water?  So it’s great to have these kinds of webinars and to have these kinds of events where we can talk about these types of activities.  I’m trying to get to my slides.  Hmm.  For some reason my slides are not moving.

Amy Hollander:
Go ahead and click twice on the screen.

Lisa Henderson:
There we are.  Thank you.

So what’s the cost?  As Barry mentioned, the Environmental Protection Agency says about two to three percent of the nation’s energy is spent in moving and distributing drinking water each year.  Approximately, $4 billion is used to provide drinking water services across this nation. And we’re also looking at what the demand is, because we know that the energy demand is only expected to increase not decrease.  And it’s estimated about 20 to 30 percent over the next 15 years.

Some of the things that are happening, of course, is population and more stringent regulations on the water community.  We’re looking at an aging infrastructure, increased threats to watersheds, changing compliance and public health standards, rising costs in the industry, on and on.  There’s a variety of things.  So it is for the water professionals looking at what are the things that are going to impact them; and it is energy professionals looking at the same type of thing at the same time.
So water and energy efficiency.  Becoming water and energy efficient provides a wide range of benefits for, of course, utilities, consumers, businesses.  One of those, of course, is being money.  We save money.  Using less water means moving and treating less water, reducing the strains on our water supply and drinking water and wastewater infrastructure is impacted.
Energy use in America.  When we look at daily water use, 410 billion gallons in 2005.  So we know that number has definitely increased.  49 percent, the largest percent, is spent on power plant cooling, which I don’t think a lot of people truly understand that connection of when we turn on our lights and turn on our water and flush our toilets, some fundamental things.  So I think we just take very for granted.

So what can water suppliers do?  System owners and operators pursue best industry practices.  One of the things that we’ve really been working with operators, facilities and municipalities to understand is benchmarking your energy consumption.  There are very few facilities – I want to say few, but there are more and more.  But on an average, the average operators in most facilities never see the electric bill.  So benchmarking their energy consumption is most frequently a new thing for them, but it is one of the things that can be done to actually look at what we are spending on our energy consumption.
A grant history.  So how did we get involved in this water and wastewater area?  Back in 2012, the Department of Energy issued for the State Energy Program a competitive funding announcement.  In that, it talked about advancing efficiency in public facilities to assist states.

At that time, the State of Arizona applied for a competitive funding announcement.  And we were 1 of 22 states that were awarded funding through the Department of Energy, Energy Efficiency Program; 1 of 2 states in the nation that are actually looking at the connection between water and energy.  The other state that’s working in this area is the State of Rhode Island, so a little bit smaller as far as geographically.

But in the nation right now in the Department of Energy’s State Energy Program, there are two of us that truly are trying to look at that connection between water and energy and how do we get the two sectors to really begin to talk more significantly about the potential energy savings and water savings.  All too frequently it’s just not understood what it takes to move water and energy.

Pumps and water and wastewater in Arizona.  It’s estimated that one-seventh of the Arizona state energy consumption is spent in moving and distributing water in a variety of areas – water distribution pumps at our booster stations and our well pumps, as was talked about before, and then in our wastewater treatment facilities, a pretty large amount of percentage of energy that’s spent in those areas.  And so the State of Arizona, of course, is very interested in what can we do to reduce that amount.

I skipped through a little bit too fast.  Sorry about that.

EPA estimates on average two gallons of water are lost to evaporation each year.  And in Arizona, 7.85 gallons of water are lost to evaporation per kilowatt hour consumed.  So when you look at what it actually is taking just to produce energy in our state – and this is just in Arizona.  Some states are higher; some are lower.  It depends, of course, on where your electricity is generated.  Is it hydropower?  Is it gas?  Is it coal?  Those types of things.

So, in Arizona, the 7.85 gallons of water, and I think it’s those kinds of numbers that truly make people stop and think about what does it really take, how many gallons of water does it take to produce a kilowatt of electricity?  National standard, IEEE indicates it’s 95 liters of water to produce a kilowatt of electricity.  So those kinds of numbers make, I think, us stop and think about what we’re doing.
Now, Arizona is a little bit different than many states in the fact that we are the sixth largest state in the nation.  We have only 15 counties.  There are 30 state parks and 20 Native American Indian tribes.  So working with all of those is very large and very diverse as you can probably imagine.  We have well depth everywhere from 50 feet all the way down to 3,000 feet just in our well depth in our water wells.  So it does create some diversity and it does create some uniqueness in how we work together and even the challenges of bringing all of our partners to the table.

The other thing that Arizona is I don’t think unique in, but we do have over 100 utilities.  This is just a map of our 25 largest utilities.  So I think this begins to give you a little bit of an aspect of trying to coordinate with our utility companies in regards to water and wastewater in regards to a lot of the activities that we do.  APS, the utility that is primarily there in kind of a greenish, turquoise color is our largest utility company servicing about 1.1 million residents and commercial customers.  Our other large utility is Tucson Electric Power in southern Arizona, part of the UniSource group.  And, of course, we do have one private utility company in the state of Arizona.  It’s not regulated by the Corporation Commission.  Salt River Project.  They’re also a water provider, one of our largest water providers in the state of Arizona.  So we are working with a complexity of utility companies and many utility companies.

So what are the goals of our program as we received the funding from the Department of Energy?  We really looked at determining where does Arizona stand in regards to energy consumption at our water and wastewater facilities?  And how do they compare across the country, but, more importantly, how do they just compare in Arizona?

So our Number 1 goal was to benchmark 100 wastewater facilities, look at possible savings and then recommend and assist implementation solutions. We get asked very frequently from our facilities, well, how much money do you have in grants?  We say our role is not to provide any direct grant funding, because our funding from the Department of Energy included no direct funding to implement retrofits. We are working with our partner organizations.  And that was really what I was asked to speak about was working with our partner organizations and how we’ve been able to do that.

We believe very early on that coordination and collaboration are the key and it takes three primary areas – investigate, identify the facilities; provide technical assistance; and then help in the implementation.  Coordination and collaboration are key to implementation of any projects.
So what’s the starting point?  The starting point for us was to realize we are not the experts in water and that we needed to seek assistance.  We understand the energy business as most energy folks do, but water is this new – I don’t want to say it’s all new – but it is fairly new and it has a multitude of things that are happening.  So we realized very early on that we needed to talk to the experts.  

So who are the experts that we actually met with?  There are state agencies.  So we met with our Department of Environmental Quality, our water infrastructure finance folks looking at what did they think were happening in the water and the energy and how much experience had they had with energy and how did they have with water.

And there is our federal agencies.  We have developed a really great relationship and have been working very closely with EPA in Region 9 and we’re very excited about those opportunities and they have provided lots of resources from the federal agencies.

Are utility companies?  We couldn’t do this without the utility companies.  They, again, have been great to work with.  And everyone we’ve talked to along this road has been great and very cooperative and very much wanting to spread the word about the connection between water and energy.  How do we get that word out?

We’re also working with design, manufacturing and engineering companies.  We feel that they too have a great knowledge and we need to use them as well as our energy service companies, our ESCOs, and the professional organizations like WEF.  Many organizations, American Water Works Association, American Planning Association, Rural Water Association of America, working with many of those organizations.
The other thing that is really important at this point then is we need to make sure that we train staff, because, as I said, what we’re finding is that the water-energy nexus, we’ve really had to help staff understand that you may not understand the whole water industry, how then can we work to help you develop and see the vision long term about energy savings for facilities?  How do we go out and talk that talk?  So it is helping our folks become the superman to really begin to see and help facilities and municipal leadership see where their energy savings potentially can be, really seeing the typical wastewater process and helping them, helping our stakeholders, our constituency be able to talk with knowledge about and comfortably regarding what is a typical wastewater process and how do we save dollars in those areas?  It’s important as we go out and we talk to our stakeholders, because they in turn talk to the folks that are going to help funding projects.

So why coordination and collaboration?  Energy issues are here to stay and they’re only going to get more serious and there’s no quick fixes.  I think we all know that.  Individual projects and technologies are fine, but a process is needed to pull that all together.
The process is providing a focus on energy efficiency, reducing operating costs, financial savings.  When you can look at the return on investments for projects, I think that’s key helping municipal governments, helping individual owners connect dollar savings to an upgrade that they make to their facility and a return on investment that makes sense.
Creating resource teams.  We’re developing teams to assist facilities.  We know that we’re not the only ones in this.  As I said, bringing together groups of people are much more powerful than just one person going and making a presentation, but developing a resource team with a variety of knowledge from a variety of sources to look at the issues and then assist in implementing those types of retrofits that potentially need to be implemented.

The other things we look at are so what are the keys to successful communication?  One of the things that I’ve been told in Arizona over and over again is that many people look and say how were you able to pull together teams?  And what are the things that make things successful when you bring people together?  How do you do that?  And why is so important?

I think, number one, the thing you have to is provide food.  We laugh a lot, but I think it’s important that whenever you bring people together, we know food brings people.  So whenever we have meetings, we try to make sure that we bring the donuts.
But, more importantly, what it takes is we understand the value of e‑mail and how e-mail has truly changed the way we communicate in our society today.  However, sometimes, we rely a little bit too much on that e-mail service.

The other thing that is really important though is pick up the phone.  How many times have we gotten an e-mail and we just respond to the e-mail.  I think something that’s truly important is pick up the phone and talk to people more frequently, really find out what’s happening with them.

And, most importantly, I believe the way that communication becomes more successful is one-on-one communication.  Sit down.  Set up a meeting.  Get out of your office.  And go talk to folks.  Without that, I don’t really believe that communication is happening.  I think it’s really important to see face-to-face the expressions on people’s face, the conversation about what’s happening, what the challenges are, how do we address those issues, and making sure that you follow up afterwards probably with an e-mail or a phone call.  More importantly, make sure that you follow up at the end of that.  But truly face-to-face communications is when we see the greatest success happen.

Prior to our or when we submitted our grant application back in April 2012, at that time, these were our partners.  We had about seven or eight partners onboard that were very interested in working with us and had signed on to be part of our energy efficiency project, which will go on for the next three years.

Today, because of our successful communication and getting out and talking to folks about the value of this, this is our list of current partners and it’s being added to every day.  I think it truly says a lot about the partnerships and why they’re so important.

But what’s really important, even more so, is partnerships are formed around specific issues or areas of concern.  They take time.  They don’t happen overnight.  One meeting doesn’t mean that you’re going to have a successful partnership.

And, also, understanding the partner organization’s goals and missions.  Once you understand what their need is, how can what we’re doing in our water efficiency project, how can that potentially help USDA meet some of their goals?  How can that help the Border Environmental Committee meet their goals?  So it’s truly understanding their goals as well as ongoing communication, meeting with them periodically to make sure that, perhaps, something hasn’t changed, the staff has changed.  How many times have we contacted someone or sent an e-mail and we find out, oh, they’re not there anymore?  So, ongoing communication is also very critical.

We make a real point to make sure that we are communicating with our partners.  And you saw how big that list was.  That our staff is communicating with our partners to say where we are and where we’re headed.

As of today with our program, we’ve sent out about 114 surveys to water and wastewater facilities.  From that, we’ve received back about 30 of those surveys.  And a lot of it’s calling back, asking questions in regards to the surveys that come back to our office just to kind of gauge where we are and where we’re headed, again, the ongoing communication.
So, in my closing, what I’d like to do is challenge you in regards to partnerships and creating those partnerships, because I know that one of the things that people are always asking us – I get a lot of questions about building the partnerships and how were you able to do that.  And I think there’s really two things.  So I challenge you to do this more over the next two weeks, let’s say.

One is pick up the phone and make something happen.  Pick up the phone.  Talk to people more.  Talk to your stakeholders.  Find out what their needs are, what their challenges have been.

And, second of all, I think the other thing is get out of the office more.  Get out and talk to people.  We all know that we have limited resources and that our time is valuable.  But I will tell you that getting out of your office and talking to people truly will make the difference between getting a project done – knowing what the demands are and what’s happening and actually getting a project done.

So, with that, I’d just like to again thank you for giving me the opportunity to be here today.  And this concludes my presentation.  And thank you.

Amy Hollander:
Thank you so much, Lisa Henderson.  That was excellent.

Now, we’re going on to introduce a project that took place in the city of Fort Worth.  I’m going to introduce Madelene Rafalko.  She is a senior professional engineer with the City of Fort Worth Water Department.  Madelene has more than 18 years of experience in contract administration, construction administration and water and wastewater treatment plant operations.  She’s a licensed professional engineer.  And, in 2001, she became the city’s lead project manager for the on-site electricity generation at the Village Creek Water Reclamation Facility in Fort Worth.

Also with Madelene is Pete Cavagnaro.  And Pete is an environmental engineer with Johnson Controls Energy Solutions where he develops energy conservation projects for water and wastewater facilities.  Pete has a master’s in civil engineering and has an impressive resume working on water projects including working with the Water Environment Federation’s The Energy Roadmap, which was introduced earlier by Barry Liner.  Pete Cavagnaro was the technical lead on the Johnson Controls team that developed Madelene’s energy efficiency improvements at the Fort Worth or the Village Creek Water Reclamation Facility.

So, with that, Madelene, take it away.

Madelene Rafalko:
Thanks, Amy.  Wow.  Barry and Lisa provided some really great information on the water and energy connection.

My presentation is going to be more specific related to a story of our project in Fort Worth.  And with me today is Pete Cavagnaro and he was instrumental in developing the technical aspects and managing those aspects of the project.

Okay.  I’m trying to turn the slide.  Okay.  For some reason, Amy, the slide is not advancing.

Amy Hollander:
Did you remember to click twice on the screen with your mouse or?

Madelene Rafalko:
There it goes.

Amy Hollander:
There we go.

Madelene Rafalko:
Thank you.  Well, okay, now I went too far.
The main topic, again, is an energy efficiency project at the Village Creek Wastewater Treatment Plant in Fort Worth.  I’m going to touch briefly on the other points that are listed here in the outline, but I’m going to go ahead and move on to the next slide, because I think you can read that.
In the background is an aerial view of the Village Creek Water Reclamation Facility.  The plant was not always this large.  It started in the 1950s as a 5 million gallon per day facility and has been expanded and upgraded over time to its current rate of capacity of 166 million gallons per day.  While it’s rated at 166 million gallons per day, the average daily dry weather flow is about 100 million gallons per day, which is still quite a lot of wastewater.

I wanted to mention kind of building on this idea of renewable energy that Village Creek has been using renewable energy in the form of digester biogas since the 1960s on site.  And, currently, they have an on-site electricity generation capability of about half their daily demand for electricity.  And this is with a combination of the digester gas and with some landfill gas that is piped in from a landfill about three miles away.

Okay.  This slide is another aerial view of the plant with the project improvements specific to this story shaded in those areas.  You can see that the project affected almost all of the plant with some improvements being new and some improvements just enhancing existing processes.  I’ll talk about some of the improvements in more detail later.  But I wanted to say one thing and that is it’s a real credit to the plant staff that so much of the operation was impacted during the project.  And, as professionals, they grew along with the improvements adopting an awareness of energy conservation in their day-to-day activities.
This aerial shot is of the aeration basins at the plant.  To give you a little perspective, each of these basins is about the size of a football field.  The wastewater in the basins is treated with air.  And remember on an average day, they’re treating about 100 million gallons of wastewater.  And I’ll remind you also and Barry did too that about half the electricity used on the site is in processed air.

This slide includes some information about modifications to existing equipment to improve mixing in the anaerobic digesters and the installation of a new food waste station, which is in that circle on the photo.  Barry mentioned getting high-strength organic matter directly into the digesters as a way to maximize the gas production.  And it’s also a way to reduce the demand of air at the plant and that is one way of saving energy.  So the food waste is delivered by truck to the site and it’s injected into 6 of the plant’s 14 digesters to produce more methane gas.

This photograph shows our waste heat recovery system.  This is the real moneymaker for the project.  The waste heat recovery system is basically a big boiler.  It takes the exhaust from the electricity generation equipment and boosts the temperature of that airstream to produce steam.  And this is one of the examples of finding energy in previously considered waste streams.  The heat in the exhaust is an energy that was previously wasted and which we’re taking full advantage of now.

These photos show some existing blowers that were powered by engines previously.  The existing blower equipment was retrofitted to be powered by steam turbines, which are connected to that steam generation equipment that I showed you on the previous slide.  This retrofit allows 2 1,000 horsepower electric blowers to be taken off the electricity grid and that further reduces the plant’s dependency on purchased electricity.  And, as far as we know, these are the only steam blowers used for wastewater treatment.

This slide shows some modifications that were made to six of the aeration basins on site to take advantage of biochemical reactions reducing the amount processed air needed and it also improves the wastewater treatment.
The SCADA system on the plant was also replaced as part of this project.  The SCADA system is basically the brains or the nerve center of the plant.  The plant is fully automated.  It’s about 142 acres of treatment facility.  The plant staff loved their previous system.  And, unfortunately, replacement parts were no longer avail.  So, down in the instrument and electrical shop, they were manufacturing the parts to keep the old system going.

So this was a critical capital project that had been identified, but we did not have the capital funding to fully implement the project.  So this particular energy savings project allowed this improvement to move forward, because without those savings that we achieved through these other improvements we would not have been able to fully fund this necessary and critical replacement.
In 2001, the Texas state legislature approved a senate bill which mandated municipalities to reduce electricity consumption by five percent per year.  And that was renewed in 2007 and it was renewed again in 2011.  So this was part of Texas’ reaction to the Clean Air Act.  And as the city was making an effort to comply with this legislation, they created an energy conservation program.  I think this graphic supports what Barry had mentioned earlier about a typical municipality.  In a typical municipality, the water and wastewater is about half of the total energy consumed by the city.

Fort Worth spends about $25 million a year on electricity.  And because the city had already made improvements to more than 100 buildings and 500 traffic signals and we still needed to make progress on that 5 percent reduction goal, it became necessary and obvious that the water department needed to participate in this overall program in order to keep achieving those goals.

The water department had identified several projects, for instance, that SCADA project that I mentioned, that needed to be implemented.  And Johnson Controls had some ideas about how energy improvements could be used to improve the wastewater treatment processes and lower electricity costs.
I want to be sure to mention that when the original legislation passed in 2001, the city wasn’t really sure how to respond.  At the time, the city did not have staff that was knowledgeable in these kinds of projects.  So they started working with the State Energy Conservation Office, which is known here in Texas as SECO.

SECO provided technical assistance to help get the city’s program started.  The city hired a conservation specialist to develop and manage the contracts that would meet that legislative goal of five percent reduction every year.

SECO suggested the use of an energy savings performance contract to the city as a vehicle to implement large projects with limited personnel.

SECO also provided low-interest loans to the city through a Department of Energy approved revolving fund.  The financial support provided from SECO funded the first three phases of the city’s now seven-phase energy conservation program.  At this point, we have maximized the amount of – our limit of what we can borrow from SECO.
So the conservation program introduced performance contracting to the water department after they had several successful phases under their belt.  But performance contracting was new to the water department.  We were accustomed to a design-bid-billed model in contracting.  But performance contracting has two unique aspects that were appealing to us.  One was these guaranteed savings and the other interesting thing was the third-party review.  
So guaranteed savings as required by the Texas State Government Code 302, which is the code that governs performance contracting, these guaranteed savings can be through either installed improvements or from savings realized through improved operation and maintenance.

The ESCO that’s proposing the work submits all the calculations for the projected savings to be verified through an independent third-party reviewer.  And, in our case, it was challenging just for the third-party reviewer to find any experts to verify that were truly independent, because we had so many of our local and national firms working on the project itself in different areas.

Several different sources of funding have been used in the city’s energy conservation program including the $10 million from SECO and $5.2 million from the Department of Energy.

Overall, the Village Creek project cost about $35 million.  And we’re receiving about $3 million in annual benefits through the utility savings and reductions in operation and maintenance costs.
Pete put this slide together and I think it’s a very good graphic of where we’re going.  We aren’t at the point yet where we’re exporting power, but we’re trying to move that direction.  Our next goal is to be net zero.

So, today, the total electricity consumption for the plant site is 240,000 kilowatt hours per day.  So that’s what’s required to operate the 142 acres and treat 100 million gallons of wastewater every day.  This amount is reduced by the plant’s on-site generation capability of 5 megawatts per day.  And then that amount is further reduced by the use of steam to power the blowers.  So with aeration being such a huge part of the electricity demand, using steam for the processed air is offsetting that electricity demand.  And then, additional conservation measures that were instituted at the plant will further reduce the plant’s dependency on purchased power.  So where we are today is we need to purchase about 35,000 kilowatt hours a day, but we’re moving closer to our net-zero energy goal.

So before we implemented any improvements, we were having to generate and purchase a quarter of a million kilowatt hours per day.  And, today, at the end of our project, we’re only having to purchase 35,000.  And we are continuing with our planning phase for the additional improvements that will get us closer to net zero.

I’d like to take just a moment and acknowledge the project team.  A project of this magnitude involves many dedicated professionals and many hours and years of hard work.  And I especially want to thank Pete Cavagnaro, who saw the potential in this project and worked with management and operators and a fleet of engineers to help guide us to this point.
And, with that, I would thank you for your interest in this topic.  I think Pete and I will both be available to take questions at the end of the webinar.  And, Pete, would you have any closing comments?

Peter Cavagnaro:
Yes, Madelene, thank you.  And I’d like to first off thank the city of Fort Worth, especially Madelene, for championing this project and also – all of a sudden I’ve lost my voice, excuse me – also Sebastian Fichera, who is responsible for the plant and who had the vision, the idea to use steam and allow us to implement that.  It’s worked out great and everyone is really pleased, also Johnson Controls.  So, Madelene, I’ll turn it back over to you and to Amy.

Amy Hollander:
Thank you very much, Pete and Madelene.  That was excellent.

Now I’d like to introduce our last speaker.  We have with us Joe Gierlach, who is the mayor of the town of Nederland.  Nederland is a small community.  It’s a mountain community in Colorado.  Joe Gierlach serves as the – he’s on the Colorado Municipal League Executive Board.  He’s on the Denver Regional Council of Governments Board of Directors.  He’s on the Metro Mayors Caucus and on the Boulder County Consortium of Cities Board.  Other careers for Joe include being a corporate bank senior officer and he’s also done much project management for construction and for public schools.

And, with that, I’d like to turn it over to Joe.

Joe Gierlach:
Thank you.  Just trying to – excellent.

So this is an image of our wastewater facility before we built it.  Our old system was a lagoon system.  It had two larger lagoons and the smaller finishing lagoon before it went into the Barker Reservoir.  This is an image of the town of Nederland and our beach is on this reservoir, which feeds one-third of Boulder’s drinking water.

So when I was elected, and I was in elected in 2008 – this is another image of the Barker Meadow Reservoir and our beachfront property in the mountains.  Nederland is at 8,250 feet above sea level.  We get our drinking water right off of the glacier, which is above Nederland.  And then it’s fed into tanks on these mountain ridges and then it’s all gravity fed to homes and then that feeds into our lagoon system as wastewater.  Nederland also conserves far more water than regular municipalities, because nobody really has a lawn and there isn’t really water wasted in our community.

But I was elected in 2008.  And they had already had plans to rebuild or to build a wastewater plant, and said that we would have to stop issuing building permits unless we had a system in place, because the lagoons were finished with their useful life.

They had already hired an engineering firm that done a lot of work calculating how big it should be and estimating for expansion and water tests and so forth.

But they said that there would be no need to insulate the building, because it needed to have 16 air changes per hour.  And myself and a few other board members, we thought this is crazy.  Politically, we ran on sustainability platforms.  And our community really supports sustainability.  And you’re saying that you’re not going to insulate the buildings.  We just thought that was crazy.  And some of the numbers that they were giving to us, we were questioning.

And so, at that time, in Colorado, the governor had started this thing called the GEO, the Colorado Governor’s Energy Office.  And we got a grant and we started bringing the Governor’s Energy Office in in order to audit the numbers that we were getting from our own engineers.  And, at that time, the engineers were estimating that it would cost $150,000.00 a year to run the blower motors and to run this plant.  And our lagoon system, currently, at that time, cost $15,000.00 a year.  So this was the board that was in place when we built the plant.  And what we did is we paid off our engineers’ contracts and we went in search of a new engineer that would focus on sustainability that matched our community’s values.

I’ll take a shot back for a minute.  So we ended up re-engineering the building.  We separated it into two buildings.  And it’s only this small building, which needs 16 air changes per hour.  And both buildings are fully insulated and energy efficient.

So we got into the ground.  We started construction and that was last year.  And that smaller building, which is our head works building, we added additional funding in order to put in this geothermal ground loop.  The 16 air changes per hour for that head works building, the air is brought through these pipes, which preheats the air above 40 degrees.  Of course, at 8,000 feet above sea level, it can be 20 below zero, but this will still preheat the air and we only need to keep that head works building above 40 degrees.  Operators generally aren’t in the building, so we don’t need to heat it for human occupation.
We did use a sequencing batch reactor system of cleaning the water, the wastewater.
The first item that we increased our expenses was for these high‑efficiency blowers.  This photo was taken by my eight‑year‑old daughter just a couple weeks ago.  These are the new blowers.  They have magnetic bearings, which have no friction.  They’re also variable speed drives.  They’re super-high efficient.  And the blower motor electrical use was the highest of the plant.

The second thing that we added additional funding for was controls.  So not only did we get the standard control system, but we have additional information that we’re getting so that we can run the plant at its most efficient capacity.

The next thing we added – well, actually, it was free.  It was a wash to put in tankless water heaters.  We do have a shower for the operators in case they get anything on themselves.  But we have tankless water heaters.  And we also use the non-potable water that the plant produces to wash vehicles and for irrigation around the site.

By digging the holes for the plant, we uncovered all of these rocks.  And we hired a local contractor.  He actually went through this giant pile of rocks and he would ping each rock.  And he could tell the density of the rock from the sound that the pinging made.  And he built this wainscoting.  It did cut costs.  It’s minimal maintenance.  And it also increased the thermal resistance on the building.  It was a nice feature to keep it local with a local contractor.  We also used UV disinfection.  Our community is very environmentally minded.  And, by not using chemicals, they’re pleased in using the UV.  We do have a chemical side, but it’s pretty minimal.

Then we added – we negotiated with the City of Boulder, since our wastewater does go into one-third of Boulder’s drinking water, we asked if they would fund this additional system.  This is the controls for the tertiary system, which was added to the plant.  It’s beyond what we’re required to do for filtration, but this reduces phosphorous and nitrogen.  And the City of Boulder was able to kick in funding to add this system to our plant, which also makes our residents happier, because the Barker Reservoir is our beachfront property.

From a financing perspective, the whole plant was $4.7 million.  And because we had a green building, we got a zero percent loan for $2 million from the state’s Green Points Program, which runs through the state’s revolving fund.  We also got a grant from the Colorado Department of Local Affairs, which is known as DOLA.  And that half a million dollars was a free-and-clear grant.  And then the remaining $2 million was also through the state revolving fund and that was a 3 percent loan.
These coins – it’s kind of interesting.  We just had our ribbon-cutting ceremony a couple of weeks ago.  And the contractor, Frachetti Engineering, minted these solid silver coins, collector’s coins I guess, with a picture of our wastewater plant on it.  And it was their feature project of the year.

From the expense side, the total project was still under budget and it was $4.6 million total out of the $4.7.  And we did have to pay a half a million dollars to change engineers and redesign the building, separate it into two buildings and add all of the green features.  It was painful, but what we’ve been able to do is we reduced our annual electric costs from $150,000.00 a year – and as we were adding these design features, it went down to $120,000.00 a year.  Then we got it down to $80,000.00 a year, then to $50,000.00.  And now our plant can be operated at less than $15,000.00 per year in electrical costs, which is less than it cost us to run the lagoons.

So the additional cost in going to the upgraded blowers was $61,000.00.  The underground geothermal system was $70,000.00.

And then, at the end of the project, we were able to put in a heat exchange system, which uses the heat from the sludge that comes down the line and the heat generated by the processing, we’re able to recapture that heat through a heat exchange system in our F-line and heat another building next door to this building, which is our teen center, and it also heats the main building of this plant.

The additional controls that we put in were about $20,000.00.  We’ve also put in connections for a future solar panel array, which is just $350.00.  And, of course, there were a lot of features that didn’t really cost anything like the tankless water heaters.

So, now, we’re able to reclaim half of the property, which was originally used for the lagoon system.  Now, this is our new beach.  For at least ten years, this site was a giant pile of rocks and some dirt and some metal parts for snow removal and sewage lagoons.  And, now, this is becoming our new park.  This photo was taken a couple of weeks ago.  This is where the northern lagoon used to be.  You can already see eagles and hawks flying in the air above our new park.  And during the ribbon-cutting ceremony, a lot of people from the community really appreciate us bringing back the environment.
So, as I mentioned earlier, we do have a solar connection for our future solar farm.  Of the three lagoons, two of them are gone.  And the third one is still there for emergencies, but within two years that will also be decommissioned.  And that area will be where we install the solar farm.  And if we can generate $15,000.00’s worth of electricity, we’ll be at a net zero for the plant.
And, of course, the heat exchange system is installed.  And as we’re entering the winter season, we will begin heating the teen center next door as well as this building this winter.

That’s it for my presentation.  I’ll turn it back over to Amy for questions.

Amy Hollander:
Thank you so much, Joe.  That was fascinating and a very good example of utilizing your state government to help you achieve things.

Now, we’ll move into our question-and-answer session.  I do have a question for Barry Liner.  Barry, you mentioned having operators see the energy bill.  Do any of the presenters use the Envision program from the Institute of Sustainable Infrastructure?  Or do you know of any entities who are using –
Barry Liner:
Okay.  Thanks, Amy.  Yes.  Well, actually, the Envision program is a new program.  And I believe the first certified project was done just earlier this year in a fishery I believe.  So there’s a lot of interest in it, but not a lot of case studies out there as of right now.  There’s some lead opportunity or lead case studies, of course, but not so much on Envision yet.  Check back next year.  All right.

Amy Hollander:
Thank you.  What is the role or potential to use federal waste or wastewater loan and grant programs for energy efficiency upgrades?  Do these already require or incentivize energy efficiency analysis?  And I would invite any of our presenters to chime in or, perhaps, Molly from DOE.

Peter Cavagnaro:
Could you clarify that, Amy?  Was it to incorporate grant funding or loans into energy projects?  Because I believe the states do give a priority.  At least some states give a priority to the projects that incorporate energy efficiency as part of the proposed project of the treatment plant.

Amy Hollander:
Yes.  I believe the participant would like to know if there are any federal resources for helping with energy efficiency upgrades for water.  And do these possible grants, if they exist, already, do they require an energy efficiency analysis, which I would say probably they do or they would.

Lisa Henderson:
This is Lisa from Arizona.  One of the things that we’re finding is – like in the area of water conservation, we’ve seen some things like through the Bureau of Reclamation.  Excuse me.  And it’s making that connection of what is the cost benefit.  So part of it is trying to gather the information to know if we need to do this type of an upgrade, what’s the return on investment on these projects?  And I think that’s the important part is you begin to understand that the payback on these projects, the return on investment on potential water projects, but be able to make that connection between what is the energy savings for these types of projects.

And, especially, when we look at water conservation, there’s some work done with EPA and with Bureau of Reclamation on water conservation.  If we can save water, so it’s looking at it takes so much water to produce a kilowatt of electricity, therefore, we’re conserving energy and we’re conserving water.  And I think that’s become the new connection for our Bureau of Rec. folks that we’re working with in Arizona as well as our Department of Water Resource folks.  Really trying to make that by saving water, we’re also saving electricity and at the same time we’re saving water.  So it’s really trying to make that case.

I hope that answered a little bit.
Amy Hollander:
Yes.  I think that’s helpful.

There’s also some inquiry regarding application of the state revolving loan funds.  And I know, Joe, that you utilized this service.  Are any of you aware of how common it is for states to provide revolving loan funds for water treatment?

Lisa Henderson:
In our infrastructure finance authority, there’s actually two grounds through the Clean Water Act.  Part of it is for technical assistance and part of it is actually set aside for green projects.  So they’re actually looking at efficiencies within water and wastewater facilities.

And we’ve been working very closely with the Department of Environmental Quality and our water infrastructure finance folks to look at those projects as they’re coming in and really trying to look at that – help the municipal governments look at the energy savings at the same time.  But our water infrastructure folks truly are looking at that right now.

Amy Hollander:
And, clearly, a huge source of energy savings as we’ve seen demonstrated today.

Let’s see.  We do have a question about do you need to sell electricity back in order to collect renewable energy credits?  Are any of you collecting credits?  Does anybody care to speak to that?

Madelene Rafalko:
Amy, this is Madelene Rafalko.

Amy Hollander:
Hi, Madelene.

Madelene Rafalko:
The Village Creek, the electricity generation project, with the landfill gas part of our project that is registered as a renewable energy project with the State of Texas, but we are not getting renewable energy credits at this time for the other aspects of the improvements.

Amy Hollander:
Thank you.

This is a question for Barry.  Barry, how is the pyrolysis and gasification going to improve in the future?  With only five years of market testing, do you feel this is a technology the state should pursue?  Or do you feel it is so new that it may improve more as technology matures?
Barry Liner:
Okay.  That’s a good question.  Thank you.  Gasification and pyrolysis have actually been around for hundreds of years or at least over a hundred years.

The specific example of us talking about was at L.A., where there’s a pilot project taking biosolids and using gasification or pyrolysis from there to generate the diesel fuel or aviation fuel.  Once the gasification has occurred and there’s the syn. gas, that’s their synthetic gas, the bottom picture that was on my slide is basically a standard petroleum engineering process where it’s the same kind of thing they’re using in regular refineries and that sort of thing.

So the technology exists.  It’s whether from biosolids whether the organic matter that comes into it, if it’s a successful, there’s a good payback on that effort.  So we’re seeing that as a future as people start looking at – beyond electricity generation, but also on the fuel side and on the liquid or gaseous fuel side.  So I think we’ll see more of that in the near future.
Amy Hollander:
Thank you, Barry.

I have a question.  Do any of the presenters know what percent of water treatment plants are using waste recovery energy today?  Is this a common practice or is it very new on the market?

Lisa Henderson:
I’ll let Barry –

Peter Cavagnaro:
This is Pete speaking.

Amy Hollander:
Okay.

Peter Cavagnaro:
And, Barry, please back me up on this or, Lisa, you’re welcome to back me up on this one.  I don’t have a specific percentage.  But from what I’ve observed anecdotally around the country, it varies depending on whether you’re in the north or south, whether or not there’s nearby industry and what uses are available for the waste heat.

And, generally, today, wastewater treatment plants that use digester gas to make electricity, they take the waste heat from the engines or turbines and use that waste heat to – it goes back to the digester process, because you need to keep those digester tanks up around 95 degrees Fahrenheit.  So that there’s this really neat relationship where the digesters are producing the gas used to make electricity; and the equipment used to make electricity is providing the heat needed to keep the digesters up and running properly.

So I hope that answered the question.  And, if not, we can try –
Amy Hollander:
Yes.  Thank you very much.

This is a question for Lisa.  Well, you’ve had a lot of success in working with the State of Arizona.  And how much of your influence has resulted in different communities improving their energy consumption through their water facilities?

Lisa Henderson:
And, basically, we’re very new into this in that sense.  We received the funding – about a year ago, we actually signed the contract.  We’ve sent out – our first step is to actually benchmark facilities.  And, as I mentioned, we’ve sent the actual survey, the initial survey out to 114 facilities.  And, as of today, we’ve received back about 30.

We’ve actually worked with a couple of entities already, though, on doing facility upgrades trying to look at announced funding opportunities as they become available and actually working on those facility upgrades.

So, right now, it’s still kind of this trying to benchmark facilities, just trying to get a good baseline as well as Portfolio Manager, which is our benchmarking tool.  We’re actually using ENERGY STAR’s Portfolio Manager as a benchmarking tool.  Getting facilities benchmarked – once you know – what we’ve tried to say to folks is you don’t know what you don’t know about facilities.  And until you baseline and benchmark where you are, it’s hard to kind of move forward.

So we’re looking at trying to get these first 100 facilities benchmarked so we know where they’re at, so then we can do really a baseline to say this is where you’re at, the facilities that have the greatest potential for energy savings, then really stepping in with those facilities to really look at upgrades.

But in the meanwhile, we’ve seen upgrades.  And, actually, with our federal dollars that the state received, we did about 19 water and wastewater projects, most of those having less than a 5-year payback return on investment.  And we’ve seen energy savings everywhere from 20 to 50 percent depending upon whether it was a VF, a variable-frequency drive or whether it was a well-pump retrofit.

So we’ve seen some great successes.  And that was really how this grant kind of came about was taking some of the successes that we’ve seen with some other federal projects and really kind of moving to the next step.  But the first real step, which is probably going to be this first year, was trying to get how do we benchmark facilities, how do we rate them, how do we rank them?  And using Portfolio Manager as that tool, because it is a tool that’s out there and it’s free and it has been pretty simple to use.
So, hopefully, I’ve answered the question.

Amy Hollander:
Yes.  Thank you very much.

We have gone over our time, but I will go ahead and ask a couple more questions that are coming in in case people want to stay on the line.  We will leave the webinar open, but it is 1:38.  I want to thank everybody for joining, but I’m going to go ahead and ask the presenters a couple more questions.

Joe Gierlach from Nederland, you experienced savings from 150,000 – this is electrical to 15,000.  Was this savings predicted?  Or was this more than was calculated at the beginning of the project?

Joe Gierlach:
Well, so the original engineers had projected 150,000 a year.  And we also had to go for a bond to our voters to pass a bond to build the building.  And we were looking at raising our water rates for sewer users.  So it was a pretty serious issue to go up to 150.

Throughout the process, all of the design changes kept bringing the cost down.  Our last one was projected to be at around 50 – I think it was $56,000.00 a year.  And then, finally, we brought it down to $15,000.00.  So that is the current projection.

And if we include that projection along with the zero percent loan – the zero percent loan also had a huge impact on our water rate users.  Overall, by getting rid of the first engineer and coming in with the second engineer and redesigning and all of our efforts combined, including the zero percent loan, we saved $9.8 million over the life of the plant for our ratepayers.  And the whole building only cost $4.7 million.

Amy Hollander:
Those are some fabulous numbers.  And, of course, it’s always wonderful to have things go in the direction of savings when, often times, with the retrofits and upgrades, things go the other way.

I’m going to go ahead and ask one final question and then we’re going to wrap up the webinar.  And I believe this is for Fort Worth.  Somebody is asking what is the status and prospect of solar energy deployment at the Fort Worth wastewater treatment plant?

Peter Cavagnaro:
Do you want to take that one, Madelene?  I wonder if Madelene’s on mute.  Can you hear me, Amy?  This is Pete.

Amy Hollander:
Yeah.

Peter Cavagnaro:
In terms of the status of the project, if I understood the question correctly, it deals with the status of the project that we discussed on this webinar.  And everything is fully implemented and the savings are being achieved.

As far as future projects, there are ideas for future projects.  And I think this idea is moving forward.  It’s hard for me to speak for the city, but from everything I’ve seen and observed, there are follow‑up projects being planned.

Amy Hollander:
Yes.  I gathered from Madelene that Fort Worth is going to be moving forward with reducing that 35, I think she said 35,000 kilowatt usage to renewables so they become a net zero energy.  And it sounds like renewables are in the future.

Peter Cavagnaro:
Amy, could I –

Amy Hollander:
Uh-huh.

Peter Cavagnaro:
– add one.  And, again, I’m not sure if this is – I hope it’s pertinent.  But for those interested in state incentives and funding, there’s the DSIRE website.  I believe the Department of Energy is part of that.  It’s DSIRE –

Amy Hollander:
Yes.  NREL actually manages the DSIRE website.

Peter Cavagnaro:
And that has plenty of information.  It’s a great resource.

Amy Hollander:
I will send out the link if we have any requests to send slides.  And, yes, it is an excellent resource for finding out what’s going on in other states and also finding the status of your state and finding resources available.  So thank you for reminding us of that, Pete.

Anything else anybody?  Okay.  Well, I want to thank everybody for attending.  I’d really like to thank our speakers, Ben Liner of Virginia, Lisa Henderson of Arizona, Madelene Rafalko of Texas, Peter Cavagnaro of Michigan, Joe Gierlach of Colorado.  I’d also like to extend a special thank you to Molly Lunn at DOE for making this webinar series happen.

We will be posting the presentation slides and audio on the Department of Energy Technical Assistance Program Solution Center webpage where you can also apply for direct one-on-one assistance for your projects.

Thank you so much, everybody, and that concludes today’s webinar.  Have a great day.

[End of Audio]
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