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Martin:
Can everyone hear me? Yes? I’m Marty Allen and I’m with the Water Research Foundation out of Denver, Colorado. And before I get into my slides, which I just had them make a real short version for you, Steve, thank you, who we are and what we do. The Water Research Foundation was established in 1966. Our funding comes from a variety of sources. First of all, we have 900 water utilities throughout the United States, UK, and Australia who provide us money every year, like New York pays us $480,000 a year and South Central Connecticut also is a subscriber, so we have about 900 utilities who pay us money every year to do research on their behalf. We also have consultants, we also have manufacturers. We estimate that our subscribers serve about 80 percent of the US population, and generally we fund about $20 to $25 million a year in new research and our projects cost about $300,000-plus, so it’s a pretty significant effort on our part. The research we do is based upon more applicable research that can be applied by the utilities. Some of our major accomplishments in the years has been, in the mid-‘80s when we spent a lot of money on membranes, now membrane costs are coming down so it’s more affordable for a utility to say, I want to put membranes in because I don’t know what the EPA’s going to regulate next year or next decade, so put membranes in and I’m sure I will be able to meet the requirements. Also, ultraviolet. We discovered ultraviolet was effective against protozoans. It wasn’t Calgon or Trojan, it was the Foundation. We also have security. After 9/11, we had a report out looking at security for water utilities. We knew this two or three years in advance before EPA, so when 9/11 came, two months later we had a--how to evaluate your systems for security right away. We also--on climate change, this is a hot topic, but we’ve been doing this for about ten years and we have a website which talks about climate change and how it impacts water utilities. What I’m saying is we tend to be a little visionary rather than looking at the crisis du jour. That, too, but also what’s coming down the road. And what we want to do is provide the water utility industry with effective treatment processes to meet the increasing regulatory requirements, also consumer expectations, and we do a wide variety of research from surface water catchment to consumer tap as far as taste and odor.


Real quickly, we look at proof of concept, like you mentioned about _____. Will this process work maybe? And then we also fund pilot studies, _____ a bigger size, will it work? Then the main thing we do is field studies, full-scale, and what that does, it validates(?) a treatment under real conditions. With that in mind, with that data, then we can go on to--then consultants will recommend that technology because they know it’s been proven and regulators will accept that technology because it’s been proven. And so when that happens--like for UV we have Calgon and Trojan making reactors for utilities, so if we were not there at the beginning, we wouldn’t have any of these, so we’re very proud of our visionary outlook. And again, now we have toolboxes. We have--instead of conventional filtration, now we have BAC, we have UV, we have membranes, we have ozone contactors, we have a whole variety of proven technologies now that can be used and we can figure out which ones are more cost-effective, which ones take more energy. It may be better to put in a UV reactor rather than an ozone reactor because of energy. So that’s where we are as far as the Foundation. If you visit our website, it’s Water Research Foundation all spelled out, you’ll see the breadth of our research. We’ve done about $800 million worth of research so far, and much of the research is used by the EPA and also Health Canada. We estimate that, in the years, we’ve probably saved $4 billion in cost to utilities because we suggested a different approach that was just as good as far as protecting health but more cost-effective, so we interact very well with the EPA and also with all the states.


So let me go through the slide presentation. It’s abbreviated, and I try to inject some humor because it’s always good for humor, microbial myths(?), and my paper for this presentation will be essentially the journey of--the continuing journey of microbe(?) monitoring to ensure public health -- what we’ve done in the past, where we are now, and what does the future hold? Okay, here we go. Just a minute here. This high-tech stuff. Yeah, okay, got it, okay. Again, this is an abbreviated presentation. I have 1,000 slides but I’m going real quickly on microbial myths(?), indicator concepts, and recommendations for public health protection. Early microbiologists looking for pathogens, and the next slide is modern microbiologists looking for pathogens, and I want you to look at the error--trial and error bar, okay? So what I’m saying here is that we can’t measure for pathogens in a way that we can make public health decisions. Okay, the purpose of water treatment -- to remove or inactivate all human pathogens, not to produce sterile water, to remove suspended solids, organics, BBPs(?), reduce taste and odor, reduce color, and provide water that the public wants to drink. So those are the--that’s--those are the purposes for treatment. There are three types of indicators that we use in this country and is used worldwide: total coliforms, fecal coliforms and _____ E. coli. And there’s other ones like _____ and this, but mainly these are the ones we use for waste water and drinking water. The coliform genera, there are five genera: Escherichia, Enterobacter, Klebsiella, Citrobacter and Serratia or Serratia, however you spell it--or pronounce it. Anyway, the take-home message for students here is that only E. coli is present in human and animal feces. The other four genera are predominantly environmental strains. _____ E. coli. This is the work I did when I was with EPA. I was on(?) the dark side back in the ‘70s. This is actually from New Haven, water _____ that are encrustations that are in your water pipes, and they grow with time. They harbor microorganisms, bacteria such as this. The bacteria are not subject to disinfection. For some reason they’re able to survive that, and so they’re sitting there growing. We have nutrients (?) coming down the pipe because most water treatment plants don’t take out all the organics. The disinfectant can’t get to them effectively, so it’s sort of like Pizza Hut. They’re all set up, they’re having a grand old time, and the nutrients (?) is coming by. And coliforms can grow in water mains, so this is the study I did to show that bacteria do grow in water main encrustation.

One of the things I want to emphasize is that some of our methods such as membrane filtration methods attempt to enumerate the bugs in the water, and from published reports, we find that numbers are not important. What’s important is whether E. coli is there or not, and that’s the presence/absence concept that the EPA identified, I want to say, about 15 years ago, because whether you have one E. coli or two, you have something. Whether you have 10 coliforms or 1,000 coliforms, you have coliforms. So it’s not the number, it’s whether they’re present or not. So that’s real quick here. If you have questions, I’ll take them. My paper, again, is I’m looking at the history of the indicators, how they evolved, more in-depth explanation of why we can’t measure the pathogens. It’ll give you the technical and reasons why we can’t do it effectively to make good public health decisions. And we should be using methods that are simple, inexpensive, and usable by most public water systems. And the Colilert system, which was developed from a Foundation grant by Dr. Edberg mid-‘80s, was a breakthrough in that we can measure for E. coli in one day rather than waiting for days or weeks, so that’s an important concept to understand. And the EPA has finally--by the way, E. coli was first identified in 1885 by Theodore Escherich as the best indicator of fecal contamination in 1885, and the EPA is finally getting around to it. So that’s how--that’s sort of the lag period for them. So we’re looking for E. coli as a principal indicator of fecal contamination, which then relates to probable pathogen occurrence, so that’s where they’re going these days. So my paper will also include some of the future directions. These methods, the Colilert--there’s about four other methods that are on the same principle--are so simple that even engineers can use, okay? And so the idea is, let’s take it down to the lowest common denominator. Can we get small system operators, systems that serve 500 to 10,000 or 5,000 small water systems? Can we allow them or train them to use these type of methods to measure whether there’s E. coli there present or not. There’s a big pushback by the regulators saying, well, it has to be, quote, a fully certified lab, and I’m making the argument that it’s developed so that small public systems can use them. They get the information in one day rather than days or weeks, and so they can protect the health better because they’re on the front line. The operators are the first responders to public health protection, and more regulation doesn’t make water safer, it’s the operation of the plants and the monitoring of the plants and the chlorine residuals and the turbidity. Those are all in the hands of the operators.  Those are the people who ensure the water is safe, not did I do my Bac-T(?) or did I do my turbidity or what the chlorine was as required by regulation. So the concept is, bring these new technologies down to operators.
As far as treatment technologies, I envision in this century that UV reactors will be more widely used by smaller systems because they’re simple, low-energy rather than ozone, they’re reliable. And so what I’m looking for the commercial sector view is to bring down these technologies that we have proven and bring them--and commercialize them into products that are usable by the smaller systems. The big systems like Chicago or New York, they can do these things. But the small systems, I think, are the ones where we have--I know we have the highest level of waterborne disease outbreaks from small systems, so those are the people who need the technology that’s affordable, they know how to use it, how to work it. And then also they need the technologies to measure whether they’re effective, and that’s why--one reason you measure for E. coli, because it’s--it tells you whether there’s probable pathogens or not. That’s sort of my theme song.

Any questions? Okay. By the way, 93 percent of the systems in the US serve systems--serve populations of 5,000 or less, and in Canada it’s 73 percent. So there’s quite a bit of small systems out there, they don’t serve a lot of people, but certainly those people need to be protected from waterborne diseases, too.


Yes, sir?

Q:

I think that was proven in Walkerton, as I recall, which clearly proves that local systems and system management is the key. But I have a question that’s perhaps more philosophical. You heard, Martin, _____--no, who’s the lead…

Answer:
Lead, Marc Edwards.

Q:

...talk about the lead in a water system. Now, I know you didn’t focus on other components within the system today, but in the research that’s done by you all, does it include looking at issues such as lead being present in drinking water?

Answer:
Of course it does. It’s a requirement _____. What we have done--if you go to our website, we’ve done a lot of research on lead, actually developing better methods for measuring it, also looking at corrosion control practices that you can add to your water to mitigate. Now, it won’t reduce lead that’s contributed by the faucets, but it reduces lead possibly in your lead solder(?). So we have a 35-page summary of corrosion control chemicals and how they work and where they’ve been effective, and they’re different based upon different water qualities. So we’ve done that. We’ve taken the--and the research that Marc did with _____, he also mentioned Mike _____ from the EPA.

Q:

Right.

Answer:
We spend a ton of money on corrosion in(?) copper control practices. So the answer is yes, we have that information, and it’s very useful.

Q:

Right. Well, the question’s sort of a set-up, because I was somewhat shocked at the level of his findings and the struggle that he went through to get data and information on it. And I am just curious, if you had that data, were you silent on it? What was the reaction in the Research Foundation to the presence of lead in water? I’m trying to understand some relationships here because I was completely shocked by his commentary yesterday. He didn’t editorialize. I think he was very straightforward.
Answer:
I think he accurately depicted a less cooperative attitude. I think it was the Washington Sanitary District there, DC. I don’t know--really I don’t know what the politics were on that. I was more focused on his point that if this is a national issue, why is the CDC only looking at paint, because water utilities want to control that and they can control it through adjusting pH, they can add additives, they have corrosion control chemicals, so they want to do their best to do that. But Marc also says the lead in the water in DC was not from the water, it was from particulates coming off premise plumbing, which the utility has no authority to correct at this point. So I was surprised of the lack of candor on the part of the utility, but I don’t know the politics there. All we can do is--here is the research that shows that you can reduce lead levels in water if you use these corrosion inhibitors at these levels here, so we give them the tools to utilize--to reduce lead. As far as the politics, I have just--I’m not involved in that. We--all we do is, like Earl said--or Marc--we can just provide the signs and the knowledge. How that’s utilized by utilities, how that’s utilized by the feds, is beyond our control. We hope they use it, they use it quite often, but they don’t have to. It wasn’t a set-up, it was a fair question.

END


