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Michele:
Well, I’m going to wear my professor hat, since I was introduced as such and we’ll shift gears to something if my presentation does open, shift gears to something more specific as to follow up on all these very nice overviews of all the issues that we’re facing. 


It’s taking a little while. Mark, your presentation was so overwhelming that it’s sticking there. I’m used to this in the previous version… Thank you. 


So I’m going to take a very specific project and try to bring you through all the different steps that we’ve been going through and basically trying to link the health endpoints to the research, so it’s a bit of a different approach than the previous speaker’s, and what brought us to do this is there’s evidence that says that there’s significant portion of waterborne outbreak that are caused by, is caused by distribution system deficiencies, and most of these outbreaks are related to significant events of contamination, accidents, gross events, in many cases, of contamination. But there were some studies, and I’ll go into those in detail, that suggest that non-acute contamination, such as the one that Mark was referring to, in terms of intrusion, low background of intrusion into the distribution system, may be also important, and may be actually be a measurable cause of the disease in the population. And basically there are two studies that support that.

One thing I always tell my students is it’s always nice to work in percentages. Everybody around the industry talks about the high percentage of outbreaks that are caused by distribution systems or maybe associated with distribution systems. This is pretty old data because it ends in 2002, but you can see that the number of documented outbreaks of all causes is going down. The percentage attributed to distribution system is going up, because the ones related to treatment are going down. Percentage can be very tricky in terms of interpretation. That’s my caution here. EPA has, and those are preliminary numbers that they produced two years ago, in the fraction of illnesses, or events, that caused illnesses attributed to distribution system, tried to identify in the system, two of the major sources, which would be intrusion and backflow, as such Mark was talking about, his two percent documented in his water meters. So a lot of the focus that I’ll be, that drove the research that I’ll be presenting is around those types of contamination pathways in a specific system for what I’ll be presenting today.


This is the result of over ten years of work. A lot of fieldwork went into this, and it followed up when I was just starting as a young professor, Pierre Payment approached me and asked me to do a lot of bio film and water quality monitoring to accompany one of his studies in epidemiological study in a system in the city of Laval, which is an island just north of Montreal. And the system serves about 400,000 customers. It’s a rather flat system, zero to 45 meters. It is the system unique in that it has no elevated storage. It basically keeps pressure on by pumping, and in that system, Pierre did a first study that was published in ’91. That study was targeted, one of the three, there are three treatment plants. One of the three, the area served by one of the three treatment plants, although the systems are interrelated, connected, there are areas of distinct influence by each of the plants. It’s a plant that met all current regulation at that time. It’s a source that had significant contamination at the time, and for 15 months, basically Pierre compared the rate of GI in the tap water and with the same water but going through an RO unit under the sink, basically. And he did find a 35% difference in GI illnesses between the groups that drank the tap water, and the ones that drank the tap water after going through an RO unit and limited storage underneath. So that really shook the cage for many of us, saying, whoops! There’s something wrong. But we couldn’t say if it was a question of plant deficiency or distribution system deficiency, so everybody got together. AWARF(?) contributed. So did the CDC, and again I was called in to help out with the water quality data and the same water, same district, better designed study, and basically the second one, the repeat study, had tap water from a continually purged trap, that was actually my idea, and thinking about how to not take into account the internal plumbing affect. Bottled plant water, or purified bottled water, which was basically a way to say, a no-contamination bottled water, what would be the difference? This study also included extensive studies on the system, bio film, suspended bacteria, all kinds of indicators. Plant performance was monitored closely as well, and what he did see is a difference still, a significant difference, but a smaller one than the one first observed with the first study. The excess was lower, except in smaller children two to five years old, and there were no differences when compared with the bottled plant water, purified bottled water was our reference numbers. But there were differences, actually the largest differences were seen with the continuously purged trap, which we believe led to either loss of inactivation to restagnation, or most likely to a bad contamination because of the way that the plumbing device for purging was installed. 

So what did this do to I guess all of us thinking about why did we see all of this? And Pierre concluded that in his first study, he actually saw an increase of illness as you went further and further from the plant. So our hypothesis for the second studies were related to bio film, to loss of chlorine, whatever. The second study showed no such relationships. Actually we had a lot more monitoring. We saw nothing that made any sense in that way. However, he saw a lot of difference that he could attribute to something that was going on in the distribution system, which made us think, all at that time of a, how much integrity did we lose in the system? Was it cross connection? Was it repairs? Was it loss of pressure? Could it still be regrowth? But we couldn’t figure it out. And would contamination during normal operation of that system be an issue? The first investigations regarding the susceptibility of that system to negative pressure, so the possibility of water going back in, basically, you need that negative pressure head to be able to have intrusion of water so that the system, no elevated storage, was especially prone to that. And the committee report, the NAS Committee Report 2006 attributed the results of Pierre’s study to low residuals and vulnerability to intrusion. So basically the table was set to say, this is a system in which contaminants go in. And as Mark talked about a few minutes ago, the NAS Report also ranked the sources of risk in distribution systems and two things came out; low pressure transient were not perceived as the highest, but as something to look at. And the highest was new and repaired mains are opening up the system to contaminations. And you see pictures on the right hand side as well, that show you there are ample opportunities, especially the sewer line is also broken, under repair, or having leaks. So after these results we scratched our heads for quite a while, and basically started asking ourselves, are any of the indicator data that we have available able to tell us anything? And would they be of any use to detect transient contamination events? Because these regulatory monitoring or the enhanced monitoring we did is obviously not done on a continuous basis. Do normal distribution operations provide opportunities for significant contamination? Which are the major pathways? Which are the events that would lead to the worst conditions? And again, I’m focusing, and we were focusing in the system prone to these low pressures, or negative pressure, in which a health effect was seen and documented by a good study? And can we model this, identify the key areas to improve and also have a grasp of how much actually goes in under various scenarios of operation and what it means in terms of risk. So we put together, and that’s over ten years of work, extensive monitoring of water quality in the system. We decided to investigate the relationship between positive indicator data and operations in that system and others, basically mining the data, documenting specific contamination sources of an event. So going in there in the worse cases we thought, and trying to see how bad it can get. Monitoring model pressures at full scale, as opposed to just modeling at your desk, and monitor actual intrusion at worst potential site. So when we have these events, and we know about them, we can measure at vulnerable spots if any contamination is actually observed. And then finally, that’s the cherry on the sundae, as we say in French Canada, model the intrusions through the orifices and other entry points and compute, basically what comes in and then feed that into a QMRA model. 

I put a blue line down there were a lot of names, obviously a lot of good students that did a lot of very good work on these various topics. So the first one was, do we have any methodological detection limitation? Coming in from a bio film background, I thought nonculturable, viable bacteria may be part of the answer, and basically, when we’re looking at indicator data, we may be looking at something that’s giving us a weak signal, with low frequency of positive detects that reflects the methods that we are using. With better methods, more sensitive methods, detect more events, and provide us better data to sort it out, and could other indicators be used, at least in pathway studies, to indicate the potential for contamination, even if the actual contamination is not happening on that very day that you’re doing your monitoring. 


Just two slides to show you work that was done on direct methods. This is application of FSH(?)-based probing to e coli cells. And basically on the left hand side, you can see the FSH probing without the enhancement and culture, and on the right hand side, much better signal that allows you for the use of CAT scan, solid face microscopy, for rapid counting. What I’m putting this here, because it’s actually a method that’s being widely used now in Europe for the detection of several indicators and pathogens, methods that just been published a few years back, and the more recent ones are very popular as well. When you apply some of these data for—this is a different program _____, and you compare the numbers that you would get, these are cell numbers, weeks of monitoring, two culture methods, and the green ones in the back are the FSH DVD assay, and basically what you see is you see very low numbers in your distribution system whatever the culture method you use. But you see a significant background of these bacteria in your system when you’re using better glasses, I call them, which would help you in terms of statistical analysis to understand what are the most likely causes of these increase, as opposed to have most of your data set being negative. 


Another source that we did investigate, we have, I’m not talking about bio film here, but were deposits in the, and we worked in four systems in Canada and look at how long it takes for deposits to accumulate in the system. Are these deposits very contaminated, in terms of indicators? And what we found is the HPC, which is _____ content is directly related to the organic content of these sediments, and that in some systems, the generation of these sediments is quite rapid, but we did not find evidence of significant contamination using again, indicator, as our tracker in these sediments. So that was not our, the Laval system was obviously in there. So we worked for the last couple of years trying to look at ways of new indicators to show intrusion. If, for somebody to be able to show intrusion in a system, you need to have fecal contamination around your pipe marks, show the nice picture, where it would be likely, many instances, it’s not likely to happen because you don’t have the wastewater pipe leaking out. But what you do have in soil or, iobic(?) spore formers, which are abundant, and the idea here was to have a good idea of the levels that you would find in raw water, in treated water, in distributed water, and in distributed water, contaminated during an event in which you repaired it and there were soil intrusion in your system. So here you see typical raw water before treatment at plant. These numbers coming out of the plant, numbers during distribution, and numbers when you’re flushing during repair. So you do see some difference. And then, waters around the pipe where you’re repairing them. So we thought, well, it’s not linked in any way to fecal contamination, but it is definitely linked to soil contamination. That might be something interesting.

So we worked, paper’s coming out in July, in looking at the cumulative frequency of the numbers, because they do vary in time between in black what you would see in the treated water, in that again, through the Laval system, we’re trying to investigate a set of flushed distribution water, again just in flushed water, and then these red dots here would be extreme events when we found the first flush after repair, for example. So we felt we had a pretty decent indicator to work with for this. 


So at the end of this work, for which I showed you a few of the aspects we covered, we felt that yeah, FSH probes would be great, to see better. Are they applicable to utilities in North America? No, in most cases, because they’re very sensitive to chlorine residuals. We use chlorines, but they’re very possible to use in Europe, where a lot of countries do not use chlorine. So that’s an issue for us, but as a research tool, if chlorine is not present, they’re great. We did not find significant contamination in loose deposits and we thought that spore formers, and we still think are great, easy to implement for utilities indicator of how they work, and whether or not they work in a way in their practices that provide opportunities for intrusion during their _____. 

So the second thing we did is to try to look at the data. So you get a data set for a good system, the positive numbers are rare, and you’re trying to link what you see when you do get a hit, what happened in the system. So basically, that’s data mining. It’s looking what happened before and trying to use that data and conclude on it. In the past, most people went through historical compliance data, and found very, very few trends unless there’s something really very significant event that could explain it. And predictive bio film base models are interesting, but could not really explain these occurrences here and there of rare events. So the two new approaches that we took were to look at the distribution system activity and water quality based on the GIS analysis, which includes all activities, from repairing to flushing, to water quality data and just put that in one easy query tool that operators and engineers could use. And then also look at extensive events-based monitoring. So going into these repair sites and really analyzing to death to see what’s happening and whatnot, if there were actually contamination going on.


So this slide shows just a summary of what we put in. We put the databases for water quality, the hydraulic modeling that’s available. We put it in this interactive analyzer tool that basically gives you a GIS-based visual, it’s an awful word for a French girl, tool that gives you a way to locate in time, where the water came from, what happened in the last week or two weeks previous to your positive hit. And this is an example of one case here in which this is the area that was flushed. The valve operations are all dated, the data for quality is put in and this is assistance to the operator to see what happened before. It’s not a proactive tool, but learning from your past experience is often a very good way to do it. When we applied it to seven systems at the very end, we could explain about half of the events in the very best of situations. Why is that? It’s a lot of work to go back and develop the model and try to put it together, because many utilities don’t have complete data sets for operations; don’t have a lot of water quality data. They’re spaced out in time that is not conclusive from linking them, and so we thought, what it does say, though, is that water treatment operations are related, and spatially, and in time, with some of these unexplained higher numbers. 


So how could we improve that? These are the 140 positive total coliform sample events that we investigated. Probably the way to improve that prediction would be to improve the data that goes in, to actually include all the operations that are done, such as for example, fire drills are not usually in these, not in these data sets, and they are significant hydraulic disturbances on the system. 


A third approach to this was to document specific contamination sources and events. So let’s go to the worst case and try to see how bad it gets. And we looked at three types of events; flushing for maintenance, which is done in many systems, not all, but a very frequently done; pipe replacement, you’re opening up, closing up the system, it lasts for a while, and then pipe repairs, and we work mostly on type 2 and type 3, we refer to which are emergency repairs and fine(?) repairs, but not, we didn’t have actually one of these big geysers on the right during the time of the work, so we did not have for example, dual pipe breaks with a sewer and a water together. It is difficult to sample at various vulnerable sites on the system for unplanned events. So obviously, events after leak detection indications for repairs or pipe replacements, were the ones that we concentrated on. You can see here, when we’re talking about transwater or transoil, we are talking about reality. Sampling (?) in there is very down to earth, and a lot of the analysis and sampling was done in summer in Canada. We did not work from November to April. And monitored in the excavation and the distribution system, water, we monitored around the area, closed up for repairs in the area, at houses, so taken into account this service line effect that Mark was referring to, and obviously a lot of pressure monitoring as well. 


Just to give you an idea of how this works, you have here a leak. You have the system that you isolate. You have hydrants that you can flush, add to clean up your system, and you have downstream hydrants and houses outside and inside that you can sample at for water quality to see during a typical repair, do we see extensive contamination after standard flushing of the system? So we sample before we close, when they’re closed, during flushing, before and after, and I tell you we tried many different combinations and a lot of good-hearted students participated in a large sampling campaign. The story is very simple to say at the end of this; we saw very, very little contamination and basically this table shows that the various steps at which we could sample, the various location and where you see color, you see positive samples—few, but some. And basically, we saw a bit of total coliforms, we saw spores, we saw once e coli in a very specific location, with a specific problem. But unlike the data that Mark showed which was highly positive, about half of his samples were positive for viruses, human viruses, we did not see that in the system where the health effects were done, so it might be totally specific to that system, but it is that system in which we did see the health effects. 

We decided to concentrate—student was getting discouraged—on valve chambers. Valve chambers with air valves in these valves, they have very large orifices that if the value chamber is under water where the orifice is under water, and there is a negative pressure, could be huge entry points, way more, way bigger than orifices to leaks. So we did sample those in the city and this gives you a summary of about four years of work in the system, in which you see the number of positive samples for iobic(?) ando(?) spores, for total coliforms for various indicators here of fecal contamination, and what you see in blue is what we saw in the trenches in the soil. What you see in green is what we saw in the water. So basically, total coliforms, then ASFs, that’s it. The rest of it with a bit of testridium(?) in soil here, more, but in red, are the water in the valve chambers. And then we start getting some significant data. So we thought in that system, that might be the most likely source of contamination. If you look at these various levels of contamination, without going into detail in that data, these are all the different indicators that we used and we tried to compare our data that is in blue and there are always three little boxes here, soil, trench water, and valve chambers. We compare that to the data produced by Mark, by Dr. Payment in another study that shows the waste water and drinking water levels, river water around that area, and the ones, the data produced by Mark. At the end of the day, when you look at the data, our data compares whatever the source we’re looking at, basically with levels that we find in the first pink box, which are levels found in the river water. So we did see some evidence of contamination, a little bit, basically run-off water, more likely than anything else. This is the same for two of the other indicators, antel(?) cochi and coli phages(?). So in that data perhaps is the most different. Mark saw a lot of positives, we did not in our specific tests. 

We also took a lot of time to devise these systems to analyze whenever there was a plant repair, that we would start collecting water, analyze it, for every one of these events, and again, the data show changes in turbidity, that was measured on a continuous basis, but almost no presence of any indicator. A bit of total coliforms, but really nothing to stand out. So at the end of all these years of work, we saw that the then based investigation did not show that the operations that we studied were associated with increased presence of indicators, at least not the ones we did use, and that we found very few indicators of fecal contamination in the trench water that we did survey, but we found that submerged valve chambers would be very important to better investigate, because a two-inch diameter orifice obviously is a big hole that goes right in the system, if they do get to be in negative pressure. 


So now I’m going to go to the fourth approach that we took, which was to monitor and model pressure at full scale, and monitor actual intrusion at worst potential sites. So what we did is a real reality check. So this is the same system that Pierre studied ten years ago and we’re just going—the system has not been changed significantly since the study was done. So we said, okay, it’s very prone, let’s see how prone it is, and let’s measure when it is prone water quality during these worst events. And we know that these trends and pressures may originate from all kinds of different very frequent operations that Mark mentioned are the most likely to cause contamination. So we did two types of monitoring; targeted monitoring, during repairs where we would actually model, see where it was mostly likely to get negative, and then sample there. But also monitor on a continuous basis to see how frequent these events were. So we actually sample ten repairs of pipe leaks and for pressure monitoring and also looked at how bad the situation in terms of pressure distribution got around the area, which was isolated, which was quite interesting. The slide here shows you a typical power failure at the plant, and a result in four of these sites where we had pressure sensors and the red line is zero PSI, so obviously you’re getting negative pressures in these sensors following this loss of pressure at the plant, so downhill. When you look at the results at continuous monitoring in that system and you look at these are pressure readings and PSIs and those are the different pressure data loggers that we had on the system, and you can see and the redline here is zero. Are the ones that went negative, and basically, we saw four events that were related to power failures, four events that were related to transmission main repairs, and two that were repairs of isolated mains. So these things do happen on a regular basis, on a system. Power failures, you could try to avoid, but obviously, repairs of mains will certainly continue to happen. 


Again, for these repairs, extensive monitoring, a lot of hopes, too, to find any kind of indicator and only one positive sample for total coliform and no indication at all of significant contamination through back flow in the places we surveyed, and those were, as I mentioned earlier, located in what we thought would be the most vulnerable places, sites in the system. So at the end of the day with all of this, we’re trying to model the intrusions. So we have 12 measurements on this system. We have a good hydraulic model, and now we’re trying to see based on, can we fit the model with these 12 reality readings? And once we fit the model, is it strong enough, is it robust enough that we can actually understand and predict how many negative pressure nodes we have in the system? And what does that mean in terms of intrusion? So here, I’m showing how in red the pressure readings that were monitored, and in black, the ones that were modeled for the loss of power at the plant and here you see on this map, this is the end of the island, with the study area. It’s the same as Pierre studied for EPI and the different pressure readers here. And then if you look at how the modeled pressures will come out of the system as determined for this specific run, the two redlines are the recorded minimum and maximum pressure for that period. And the black line is the model pressure. So the first thing you see is that it’s going down to - 40 PSI, which is impossible. So you have to adjust the model for that, and I won’t go into detail with this this morning, because this is a wider presentation, but a significant pitfall of modeling with this. The fit of the model, when you do not go into negative pressure’s excellent. So a lot of people use these models and feel very confident that they will predict negative pressure in an accurate way because they are so comfortable with using them for high pressures. 

Here again, a good example of what it means to change adjustments in the model. The two red lines here are again, the minimum and maximum pressure that are measured; that’s reality in red. The blue is a lower wave in cast iron, which fits, actually much better with what was recorded, and the black is the same as the previous one. So if you lower the speed of transmission of that wave in that pipe, which could be explained by air, for example, the presence of air in water, then it sit better. It doesn’t sit better in the other site, though, so you’re always moving between adjustments from here and there. Why is it important to go into these details? On the left hand upper side, the red dots here are the nodes experiencing negative pressure with the typical waste speed of 1000 meters per second. On the lower end here, is when we use at 300, the third of the velocity, which fits a lot better with the field data, by the way. And then you can see that the number of nodes goes down dramatically. This is where water comes in, theoretically. This is perhaps where it does, I don’t know. That’s another situation completely. So if you want to move to planning of, calculation of these intrusion volumes, because that’s what you’re after, the simplified way of doing it would be to just think it’s waste water going in, undiluted, and then as Mark said, do the calcs for dilution and just come out with health effects. But you have to be able to predict how much is going to go in, not knowing the sizes of the orifices. So we did work on two different pathways; intrusion through the orifices of pipe leaks, if leaks are not waste to go in, and then orifices of the submerged air vacuum valves, which are much bigger. You can see it here, large diameter, up to two inches. Actually up to six inches, in the ones we have. And the volume of intrusion, the flow, and you have the duration of the negative pressure, is calculated in most of these transient models. The trouble is that we do not have, and there is a lot of discussion and how to characterize the size of the orifices for the leak intrusion. Now. it’s not an issue as much obviously for the air valves. And the other issue here, is driven by difference of pressure from the water outside, and the internal pressure of the pipe. And there needs to be water around the pipe for this to happen as well. So what we did is we looked at the worst case. We’re again in the same system where we did see the effects that Pierre Payment measured health effects. We looked at the worst case. The worst case is what there’s always 1.4 meters of head of water over the pipe that has an orifice. Well, we know that negative pressure is actually occur in higher points of the system. And these higher points usually don’t have a water table, so that’s a very conservative in the site of intrusion type of hypothesis. On the other hand, we thought also that all of the valve chambers had open orifices of two inches and all of them, the 45 in the system, were all flooded with I think it was 0.9 meter head or…. Once we do that, we run through and we apply what we’ve just looked at and so these are intrusion volumes, in a submerged air vacuum valve, and this is the percentage of wave speed in the cast iron, which really changes the numbers of negative nodes, negative pressure nodes, and you can see that the volumes go from about 100 liters to 1.8 cubic meters, 1,800 liters. So that’s a big difference. Depending on how well you fit your curves in terms of pressure profiles, will really change the number in terms of actual volumes that go in the system. 

Here you had through pipe leak orifices, and the same volume here percentage, and these are the two different curves, are with or without air valve chambers being in place, but again, a very large difference between what the 30% speed that maybe the pressure profiles fit better to know the 100% default value that’s used on the model. 


So, conclusion on that, that the transient model that we used, overestimated the negative pressures, based on the sampling and the measurements that we had, that it was great to identify the zones susceptible to negative pressure, but it was less adequate under the form we use it now, to estimate intrusion volumes, and we really make the point that field measurements are not really necessary before you go through this exercise. And that we should be careful to use that as a base if we’re still working on it. 


Why are we stuck at that step now? We’ve been stuck there for three years? Because when you want to put data into a risk model, you have to get a good idea of what you put in. What you put in is quality and it could go from waste water to perfect water, but basically what we want to know is how much goes in, how long does it last, what kind of dilution do we have? Because that’s where the health risk, what the health risk will be based. So we are still, we built the model now, the QMRA built model, but the student right now is going to focus on solving the issues with pitfalls of modeling to have a solid and robust estimate of the values, no minimum/maximum values of intrusion that we can expect. When we put all this work together and we try to go back to Pierre Payment’s initial results, we can georeference it, to see if there are any trends, areas of negative pressure, areas of increased illness, especially in the first study. We can also analyze specific events during that year. And I’ll show you how that didn’t turn out to be, we were hoping for something much more easier to relate, but then science is never simple, and it affects reality. And here you see in the area of study the yellow dots being the participants in the EPI study. In red, you see the spatial cluster of potential negative pressures, and again, it depends how you adjust your model. And when we look at the first study data, we saw increased illnesses especially in the further area, further from the plant being here, and that does not in any way, correspond to the areas susceptible to negative pressure, which are basically higher elevation as shown before. 


So are those negative pressures really so common and so extensive in that system? Should we continue searching until we find the answer? Yet, they are common but not as much as the model, not as frequent as the model, as extensive as the model outputs predicted, and we have to again be cautious about using model outputs without no further calibration and we’re starting work this summer, to go into these valve chambers and install devices that will show the actual measure, the actual intrusion volumes, clean, obviously, water intrusion, to see if that pathway, which is so big, is actually a pathway that is significant in that system. 


So trends. It’s a hot topic. That’s why we worked so hard on it and it’s also a difficult topic to regulate, because it basically would change the way we operate systems. Is it a justifiable concern? Because Payment’s study was prone to negative pressures. But those negative pressures occur in elevated areas. And elevated areas are not the areas in which you would expect a lot of waste water to accumulate around the pipes, especially not in the area that we’ve identified as the area prone to negative pressure. We did not see monitoring, but then were our glasses to weak for us to see anything? Was our timing bad or not sufficient, or efforts sufficient to reveal it? Transient modeling again, a word of caution on what it can do in terms of predicting the volumes that will go in, but it was very useful to identify the air valves as a major, a critical control point in our system in terms of effort. And we’re still searching. So where is this going to lead us? Intrusions, potentially site-specific, Mark has shown very interesting data from various systems, especially for the back flow, that is showing that it can be quite widespread. But extending any conclusions for the few systems to a national coverage will be certainly tricky, a challenge. Understanding what happens in the system based on indicator data is really _____ in North America because of the fact that we use residual for protection of distribution system. But the Europeans, I just spent a few days in Kiwa recently, in the Netherlands. They have really nice data sets coming together, showing an increase of detection of e coli during distribution in systems that are in good shape, but have no chlorine, so the ability perhaps to pick up the weak signals that we basically mask with chlorine, and all of this, as Mark was mentioning, also leads us to water safety plan type of approach as opposed to a harder regulation type of thing. Look for the weak points in the system, and work on them. As for the quantification of risk, there are still some unresolved issues about QMRA. Forget the distribution system part to it. QMRA still have a couple of unresolved issues. The first and foremost being the inability we have for the treated water, related to end point disease in the population. And that’s not a minor pitfall in terms of GI illnesses. On the other hand, there are also limitations in our ability to predict how much is going in the system. So although QMRA and intrusion should be developed, we have to be careful in how we use these numbers until these issues are resolved. At the end of the day, we have to answer the question about the perceived risk, versus the observed endpoint when a lot of studies actually show no endpoint for full EPI studies. You kind of wonder if the part that’s the distribution system in low level is that significant. So that’s a very valid question to ask. At the end of the day, when some people tell me, is it just a concept for you to work on for many, many years? I tell them, well, actually aging infrastructures do have intrusion problems and there’s this guy in Ontario who compiled the numbers, and Winnipeg loses 1.9 car a year. That’s a measureable problem of intrusion because of aging infrastructure. So thank you for your attention. And I’ll take any questions. Everybody’s hungry?
Q:
Have you found, question I have is on pressure monitoring the distribution system outside of Laval, is it pretty widespread in Canada? And how might it compare with the U.S.?

Michele:
You mean other systems that have monitored this type of events, or just general monitoring of pressure systems?

Q:
Yeah, pressure issues, yeah.

Michele:
It’s very variable from one city. We have cities that provide a couple points, it’s not that it’s not common. It’s uncommon to measure it with a short time frame. So if you want to see these pressures, well some of the ones Mark showed were 60 seconds. We’ve got up to 90 seconds. But a lot of the smaller ones are one or two seconds. So if you’re measuring every couple of minutes, you’re not going to see it.

Q:
Thanks for your research presentation. Two areas of your research conclusions intrigue me. One of which is the negative pressure is occurring at elevated areas where waste water would not normally accumulate. Could that be because of ground water upwelling?
Michele:
Yeah, well, when we went into this third round of study, we were not hoping, and let me pick my words well, we thought we would find some areas of low pressure or prone to negative pressure in areas where the water table seasonally would be high. And in our case, we found none of that in that system. So and basically it’s a very simple system. Has no elevated storage. So basically negative pressures will happen at higher levels, that’s a gross simplification, but it happened and in those systems, in those areas, when they do dig, we see very little accumulation of water, so possible but not underwater, no, 1.5 meters of head all the time for a couple months a year, no.

Q:
That still remains a mystery. 

Michele:
Well, I haven’t finished with that project yet. Obviously.

Q:
Okay. The second area that intrigues me is the increased illnesses further from the water treatment plants.

Michele:
That’s the first study only though, so a good healthy scientific criticism would be the second study does not show that, but that the second study had a smaller effect of drinking the water, which people have gone back in several papers and tried to dissect back to a reason; better treatment, better source water, but in my opinion, a lot of this is very speculative, without foundation. I think the second time we couldn’t see it because of the limitations of the differences that we observed in a second round of study. 

Q:
So at this point, you would not recommend to have satellite treatment plants along the distribution system?

Michele:
No, definitely not. I don’t, I’m not even sure what the source of this difference is in that system. I’m hoping for valve chambers to show, if the valve chambering numbers are real, they would be sufficient to explain some of that. And some of the valve chambers are in these areas, elevated areas, and they are flooded by runoff, so yeah, that could be an explanation and that’s where we stand today. 

END


