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I’m actually a closet Minnesotan. I grew up in the western part of Minnesota, spending most of my summers in the Detroit Lakes/Pelican Rapids area, so I’ve loved lakes since I can remember, but in high school, although I loved lakes and had a strong aptitude for biology, they told me that those sorts of interests, the only thing you could be was a high school teacher, which was an anathema to a high school student, so I actually came here for two years to be an engineering physicist in the Institute of Technology, and then one summer by accident I was visiting a friend at North Dakota State and met a biology professor who was trying to set up a bomb calibrimeter to measure the energy content of aquatic organisms. This was one of our freshman physics labs, so I showed him some of the basics and he offered me a job for the summer on the spot and this being in the pre-electronics days, when I would so-called bomb these animals to combust them, I’d have to sit there and measure a temperature every three or four minutes to get the gain and the loss in heat in the water bath around this and it was enough time in between that I could pull things off his shelf and read them. I read Charles Elton’s Ecology of Invasions, which was brand new, which was a real eye-opener for me and I read a good part of Hutchinson’s Treatise on Limnology, which was only two years old, and I never looked back. I changed majors, I changed schools, and I knew exactly what I wanted to do.

I think one point of public confusion and certainly great confusion for politicians and the press is that they see a lot of water on the land and that makes them think that there is a lot of water that can be used out there and in fact it’s not the case. Of course Canada has much more water on the landscape than the U.S. does because of its glacial history and where you have 14 thousand lakes we have 7 or 8 hundred thousand, but it’s like having someone put out more buckets to catch rainwater and then looking at the buckets and saying, “Gee, must be 10 times more water over on his property.” In fact, the U.S. and Canada, in terms of usable water, which is the difference between what falls as precipitation and evaporates, which you can measure easily by river runoff, is almost the same per square meter. Canada has 7% of the world’s terrestrial surface and we have 7% of the runoff and the equivalent figures for the U.S. are about 5-1/2%, so Canada doesn’t have more sustainable water to use than the U.S. does. The other thing that’s interesting is that both are almost exactly the world average, and it’s the countries that have less than world average that are in terrible shape right now, and of course the countries that have abundant water are tropical countries where it rains three or more meters per year, but we should remember that we really only have average abundance. We’re very similar to China and to parts of the Soviet Union, and other parts of the world that are in deep straits, deep problems with water already, so we should be very careful what we do with ours.

 When my grandfather homesteaded in western Minnesota, they put in a well with a pipe about the size of the top of that cup, and they said that the water, when they hit water, shot 40 feet in the air. They actually dug a trout stream to a little pond where they had their own trout for awhile and it slowly faded away. More farms came in. Nobody thought to cap artesian aquifers. They were regarded as big rivers underground. By the time I was a teenager that flow trickled out at about this height, about the size of my thumb. I have no idea, but it’s a lot less than that now. But if I look father west, where I see real problems is the eastern slopes of the Rockies, right from the southern U.S., incredibly to most people, right up into Canada, and things are happening that most people don’t see. You mentioned the declining aquifers which is ubiquitous, I think. People don’t notice that the levels of their aquifers are going down until the well goes dry and by then it’s usually too late. But another thing they don’t see in the western prairies is how much of the river flow that they count on for agriculture, irrigation and cities of a million people like Calgary, that comes in the summer from the melting of glaciers and snow packs, and we’ve lost 25-37% in Canada.

The mistake that some scientists have made is they look at annual flows and say, oh, that glacial melt is nothing in terms of annual flow, but if you look at the summer four months when people need the water, when cold water fisheries need the water, when irrigators want the water and lawns and gardens and municipalities are doubling the water use, that’s when the glacial flow can be up to about 50% in some cases.
The standard attitude is, well, if you don’t have enough water, you put in dams, and have the water behind the dam in the reservoir to draw on in the summer. Well that’s fine if you’re around the reservoir. What if you’re 500 kilometers downstream? The South Saskatchewan has over 500 small reservoirs and a few big ones in the system, and it’s losing its snowpacks, it’s losing water to evaporation. We’ve had 2 or 3 degrees increase in climate warming since 1970 already, which has put evaporation up 12 to 15%. Precipitation has not increased, so while we might have the same precipitation, we have a drier landscape.
 These three invisible things—disappearing groundwater, disappearing snow fields and ice packs that most people don’t see, and evaporation, which of course is invisible, are slowly clawing away at this water supply so that in the worst case we’ve examined the South Saskatchewan, the river flow at the city of Saskatoon is currently at about 16% of what it was a century ago for the summer four-month period. There are records at that time of steam boats ferrying goods up and down the river. Now my friends complain because they have to carry their kayaks to get down the same stretches of river, and yet the politicians are pushing for more development, more industry, more intensive livestock growing, more irrigation, and it’s that interplay that’s going to be a problem.

While it’s 18% of the world’s fresh water, only about 1% of the water in the [Great] Lakes is used each year, and if you look at the industrial use, every molecule of water goes through some municipal tap or kidney or an industrial plant several times as it’s traveling its way through the Great Lakes and that’s a good rule of thumb for Canada. I would say of all of those lakes, the average water renewal is probably on the order of a percent a year, so that’s the water that we actually have to play with. But we have an additional problem, and that is that about two thirds of our water is in the north where people aren’t. Almost every Canadian lives within 300 kilometers of the American border and that is a really water-scarce area. Southern Alberta and Saskatchewan, on average, in the 20th century, the century that we now know was probably the wettest century of the last 20 based on paleoecological studies, have had higher evaporation than average precipitation, and the only reason that farmers and municipalities have been able to get by are these rivers flowing from the Rocky Mountains where the glaciers and the higher precipitation at higher elevation have kept things flowing. So all of those things at some point are going to come together, my guess is within the next 25-30 years.
It’s really hard to predict. I think the wild card that really going to set things off will be one of the droughts that we now know plagued the prairies 3 or 4 times a century in every century but the 20th. Paleoecological studies employ either tree rings or salinity-sensitive diatoms—small algae that are preserved—indicate that there were droughts of 20 to 50 years in most of the centuries since the birth of Christ, and of course Europeans and measuring instruments arrived at the beginning of the 20th century and that’s when agriculture developed, so people think the 20th century was average and just in the last 10 years it’s emerged in 3 or 4 studies, some of them on the prairies of the U.S., that this is not the case at all. We had an unusually wet century, so if we return to 19th century or earlier conditions, while we have escalating industry and population, while we have climate warming and increasing human use and fossil water in the form of glaciers that isn’t going to come back for hundreds of millenia if we lose it, when those things collide we’re really going to be in a situation where water scarcity is….I have just had a paper describing all of this accepted for publication and one of the reviewers said it was like getting a glimpse out of a locomotive ten seconds before the wreck and I think that’s pretty apt for what I see coming. 

Every year, with the exception of the last 3 years, for the past 30 years I’ve taken a spring down the eastern slopes of the Rockies to southern Utah, at least, and it’s worse there. Anything that I see happening in Alberta has happened 10 or more years ago in that country and again human use is not diminishing. Those are some of the fastest growing states. In Colorado and Utah, people, refugees from the rust belt of Michigan, [are] trying to go down and create crime-free, slum-free conditions and in fact rebuilding just what they left, as far as I can see, but into areas where water is already a problem.

I think we had one triumph in the Great Lakes, it was a short-lived one, and that is that we solved the eutrophication problem, not completely, but we certainly knocked it for a loop, and that was an interesting problem. I can remember as a teenager getting taken to Milwaukee and on a windy day having to walk through clouds of foam chest-deep along the lake because of the non-biodegradable detergents that were the first generation of detergents, so some clever soul discovered that if you use polyphosphates as a base, they broke down and the algae conveniently took up the phosphate and you didn’t have these problems, but they didn’t count on the phosphorus fueling algal growth. Once that was discovered—and I think we can make a small claim that we helped with that discovery—phosphorus was regulated—eliminated or practically eliminated from detergents—and big municipalities were told to remove phosphorous before putting your effluent in the Great Lakes. 
So we won that one, but there was a remaining small component that we could already see and told regulators about, and that was already obvious in the early seventies that land use, so-called diffuse sources, were a big issue, particularly agriculture and in cities, unban runoff. In fact, Joe Shapiro, who was a professor here at the time, was one of the pioneers in documenting the effect of urban runoff on lakes. Minnetonka, I believe, was one of the first lakes to have a detailed study, but the politicians didn’t want to hear that. They wanted to put their money into something else, so they did nothing to regulate those problems, and of course since then we’ve had a flood of people living in areas on septic tanks not connected to these treatment plants, huge hog farms, intensive use of fertilizer on agricultural land, all causing this diffuse-source problem to increase.
The other side of the equation that relates back to climate change is when we left Generation One of eutrophication, we already knew that it was a two-part problem: nutrient input was one part but water flushing was the other….If you want to make a lake twice as green with algae, you can either double the input of phosphorous or you can halve the rate at which water flows through the lake and they’re equally effective, and in fact with climate change and with all of the permanent withdrawals that we’re doing with water, and all of the problems I’ve just described, we’re doing both.
The Great Lakes, I think, are in reasonable shape right now but this will catch up with them. The whole center of the problem has shifted westward into cattle and hog country and cottage country. I saw this as a boy in Minnesota, the lakes that were sort of moderate productivity in algae and reasonably clear but very productive in fish where I grew up just exploded with algal blooms, the fisheries declined and it’s a chronic problem that’s swept like a cancer right across the landscape of the U.S. and into Canada. We know what the solutions are.

Lac la Biche, one of the biggest lakes in Alberta, people took a very simplistic view of the explosion of algal blooms, they did the usual remove phosphorous from the municipal plant, but there had been an explosion of cottages around the lake and also of agriculture in the basin, but if you go around the shorelines on a still Sunday morning, you can detect caffeine all along the cottage developments in the lake water. There’s only one thing in place that can be coming from. They’re all on septic tanks and given the location of the cottages…

But I think there’s a minor victory in that story, too. In the Silent Spring story, I think we can claim success over things like DDT and PCBs. Well, at least we caught them before we lost species. I think if we’d kept using them at the escalating rates of the seventies we would have lost a lot of fish-eating birds, and we caught them in time, and most of those birds have recovered. There’s still some problems in the north and with very high predators—polar bears and Aboriginal people and so on—but now we can start to see those concentrations coming down, too.

One of the first things I learned as an inorganic aquatic chemist was if you have an unknown element that you want to know something about its behavior, get out your periodic table and look at the same column for elements that you know better and you can assume that a lot of its properties [will be similar]. But why we didn’t deduce that the polychlorinated compounds like DDT and PBCs were causing problems—we should have expected the polybrominated ones.
What I see happening in the Great Lakes with polybrominated compounds, for example, is pretty disgusting. They’re higher than PCBs in most locations, they’re increasing rapidly….And yet the Europeans saw this several years ago and cut off the use and you wonder, where were we when all this was going on? If you look at the concentrations in Scandinavian fish versus Canadian or northern U.S. fish, there’s a three or four-fold difference already.

The word precautionary here is applied to the economy and [in Europe] it’s applied to the environment, I think….The other thing that I’ve noticed is the profile that science gets. Someone mentioned earlier that the King [of Sweden] invited me to float around on the Baltic this spring and talk about climate warming. Where do you see anybody high-profile doing that in North America? If you made an arrangement in Canada for an Assistant Deputy Minister to do that, you’d find that he had sent his aide because something came up that was more important and the aide would only be there for half a day, not for a week, and the same with people. It has some negative sides, too, but [in Europe] people are really interested in science and scientists. The downside of it is that a Swedish scientist that’s wrong is like a Swedish hockey team that doesn’t win, and people follow it and it’s in all of the newspapers, and you know, people get upset by being made to look like fools, and there’s a lot of animosity between different schools of science as a result. We think it’s bad here but I’ve seen some pretty nasty public bouts of this sort of thing happening.

Here the things that are headlined wouldn’t even be on the back page of the paper [in Europe]—they wouldn’t even be in the paper—so it’s just a total different culture with respect to the environment. 
[Invasive species are] a widespread problem. In the west we have the vector of spread of these things—[it] is people wearing warden suits who put these in high mountain lakes that aren’t supposed to have fish in them and they think God forgot or something. So eastern brook trout, in high alpine lakes where there were fish, they were bow trout which were not recognized as a separate species, so now through all of the all of the northern States and the Rockies bow trout are an endangered species. They get out-competed by eastern brook trout. They’re the same genus, the brook trout grow faster, they’re more aggressive, they interbreed with the bow trout and the hybrids are sterile. 
Then as I move west, we have an invasion of crayfish right now in the whole Saskatchewan river system. Crayfish never used to be there. This is a native species to North America but not to that part of North America. And then carp, carp are everywhere and a lot of people don’t even realize that there were an introduced species, and we can see rainbow smelt which invaded the Great Lakes some time ago got over the divide into Rainy Lake and down through Lake of the Woods about 10 years ago. Now they’re moving along estuaries on the coast of Hudson’s Bay and invading a few rivers. All of that happened in a decade, so it’s very, very widespread. I think Elton’s famous quote in 1958 is right on, that we’re about to witness one of the biggest convulsions in the history of the world’s flora and fauna, and he said it’s up to ecologists to determine if this will be a lost world and I think he’s right on.
A recent thing that’s been discovered in Lake Eerie is that some of the symptoms of eutrophication are coming back and the mechanism is that, even though Lake Eerie is as clear as it’s been since we’ve had instrumental measurements, is that these [zebra] mussels sit on the bottom but they actually filter lake water, but they excrete the nutrients right on this bottom interface,…and the growths that used to be a part of the eutrophication problem are coming back,…so there are some surprise mechanisms like that that we just wouldn’t have thought of.
I think this is where we have to change how we manage lakes. We’ve managed eutrophication and we’ve managed acidification and invasive species, maybe—we’ve tried, I should say, probably—as though they were isolated problems that we could handle in isolation, but these interconnections—we really have to manage the whole package. 

The thing that’s really interesting to do, I find, is to get a set of air photos for any area, go back as far as you can—usually it’s 1920 to 1950—Alberta in 1950 you can get big tracts without a road in them, just forest and wetland. By 1964 when they discovered oil, there were seismic lines everywhere and you can see the first well pads and roads going to the well pads. Then once the roads are in, well why not log it? You don’t have to build the roads—they cut the forests—and then once the forests are cut, “Oh, pastures!” So by 1990, what was once pristine forest looks just like southern Minnesota. Alberta’s been out of prairie land for 25 years and there’s still big expansion in agricultural land that’s come right out of the forested zone.

I think the big disconnect is between the culture of science and the culture of decision making. Scientists, for the most part, sit in their laboratories and they do all this nice research and they figure out how to make things work and they publish it in a journal that goes on university library shelves and maybe 150 of their colleagues—if it’s a good article—read it for their amusement. It’s the guys over here in the municipal governments or the state legislatures or whoever, who don’t realize that science is even there, don’t think that science is relevant, who are making the decisions that affect the plumbing of our whole landscape. They misplace where they put big livestock operations and cities and allow the wrong tracts of land—wetland killing is one of my pet peeves. I’ll bet if you look at a map of Minneapolis—I’ve actually done this for Edmonton—I’ll bet 10% or more of what’s now pavement was once wetlands. 

When you drive down a road to cross the North Saskatchewan River in Edmonton, you’re driving down an old stream bed. Engineers weren’t stupid—we could save gas for bulldozers, because streams had done the work, so they just filled in the stream and paved it over, and there’s a pipe coming out underneath the thing that belches dirty water, urban runoff, which used to be what that watershed collected and it was probably a spawning stream. Every connection that leads to a bridge in Edmonton was once a stream bed and no longer is.
That’s exactly Ipsos-Reid’s figure, 97% [of people say they’re concerned about the environment], and yet when we have an election—I don’t care which side of the border it is—environment, let alone water, is simply not on the table, and how our media can let politicians get away with that, and how aspiring politicians can let the people who are about to take office get away without challenging it just bewilders me.

If you look, environment is always right up there, but it’s usually behind a couple of other issues, typically. It’s usually around number three, but if you look at everything else, they’re way down here somewhere. People never get to number three, it seems.

I think what we should be doing, and I think it will be coming in the west, I can see starting already out of necessity, where municipalities in Alberta are telling water-hungry industries to go away, that we don’t have enough water for our citizens here, so we’re certainly not going to take on a new industry that is going to use a lot of our water. I think that’s just the tip of the iceberg, but there’ a few. I think agriculture’s among the worst. As an average, if I look at the worst agricultural practices in Alberta and the best, the averages, the best practices use 20% of the water of the average, and yet there are no incentives for the average to improve to the best standard practices. 
The average European household has [water saving devices] and their average water use is a third to a half of ours, and I’ve actually got a funny personal story about this because of my proclivity to live always out in flood plains in the Red River Valley we always had saline water in Manitoba, so we always had to have a cistern and truck in water, so I know exactly what our water use was and for a family of 5 with 75 sled dogs, we got by on 2000 gallons a month. We didn’t flush the toilet every time it was a little bit yellow. We all had normal showers. The dogs had all they wanted to drink, as did the people. It really didn’t involve much suffering. I know exactly what the dogs used and you take the remainder and figure out it was 20 liters per person per day was our average consumption and that was no hardship, so we could really go a long way. We had no water saving devices. We were just careful about our water use, so if you added water saving devices, and then of course you could add things like using shower water for flushing toilets and watering gardens and things that are taken as standard practices in Israel and places, you’d get a lot further.

[Capturing rain water] has a second effect, too. It diminishes the amount of storm water, which if you have a combined sewer system—most cities in North America do—you don’t end up after every storm having your sewage treatment plant plus this dirty urban water flooding into your lakes and rivers. Studies have shown that you can actually hold back enough water if each house had one or two rain barrels and used that. Rather than expensive treated water, you mentioned these extravagant amounts of water that we use. We treat all of that as though we were going to drink it and the average water consumption is 5 liters a day and in this day and age, probably half or more of that comes in bottles, which is another pet peeve of mine.
The latest rage in Canada is that we have a lot of Aboriginal communities with really poor water quality, archaic sewage treatment plants, poor training, and they’re now demanding to have bottled water shipped in to some of those. These companies get free water or pay some pittance, a penny a liter or something, put it in a ten-cent bottle, and sell it for a dollar and a half, and to say nothing of the CO2 to truck water around in little bottles and trucks and things. From either a climate warming or a water usage standpoint, it doesn’t make sense. And there’s no residual disinfectant in those bottles, most of them don’t chlorinate the water or anything, so if it’s contaminated in bottling or you take a couple swigs and forget it for a couple of days, you’re a lot more likely to get sick than from good tap water in most urban cities.
I hope we get beyond this [bottled water] craze at some point, because on top of that a lot of big companies are taking over small, private springs and things, often with the blessing of municipal governments because they offer a few jobs or something. We see streams becoming mere trickles, wetlands going dry, farm wells going dry in areas, just an endless list of problems if you look at just how widespread these things have become.

Edmonton meters its water and the cost of water in Edmonton is not cheap. It’s equivalent to most European countries, and Edmonton uses half the water per capita that Calgary does. Calgary, until very recently, had no meters at all, and now they’ve just started to require metering for new developments, and the price is a lot lower, so pricing will certainly help. I worry a little bit about individual consumers and small businesses. What I’d like to see is very cheap water if you use a little but going up at an exponential rate as you use more to encourage people to try and move down that slope to where they’re low water users. The same with businesses and so on—I think we’d see a big change in attitude. 

I think the other thing, though, is going back to the disappearing of these wetlands and that is the plumbing of the landscape, really the water courses that we’re talking about are the sewers of the landscape, and we drink from the sewers of the landscape, so we ought to be pretty careful of what goes into those sewers. We have all of the natural mechanisms, wetlands that take out silt and chemicals and so on, riparian areas that help with that, they’re the first things to go in either an urban or an agricultural landscape, so we remove all the natural defenses from these aquatic ecosystems that can help us reduce the contamination load that these systems have to bear, and if we were to account for it on a watershed basis, I’m sure we’d save money by paying farmers to protect their wetlands rather than the couple of bushels of additional grain that they can get by filling them in. 
We did regulate a lot of the acidifying emissions in Canada, the figure is about 60% of the sulfur oxides that were causing sulfuric acid to be deposited. The U.S., I think, is up to around 25% now with a slower path, but eventually getting to about 50, but neither country has regulated nitrogen oxides and neither country has regulated ammonia, which you can see the ammonia cloud from the corn belt in the U.S. stretching well up into northwestern Ontario. If you look at the precipitation figures now, about half of the exponential acidification, more than half, is coming from nitrogen. The tragedy is that the loss of calcium from the soils is the most recent issue. It lowers the capacity of soils to recover from acidification and also the capacity of the lakes into which soils drain. Some recent papers from Ontario indicate that if you let current acid rain continue to fall on forest soils, particularly in the granitic areas like northeastern Minnesota, and clear cut them, you will not get a second cut. There isn’t enough calcium there to resupply what’s leeched out by the acids and what’s taken off in the trunks of trees. 

The real answer is that we waited too long to regulate. If we had regulated quickly, 20 years ago, and cut both sulfur and nitrogen, we would have recovered a lot more lakes, but as we let the calcium depletion slide father and father, we’re going to have to remove more and more emissions to get back to the same acidity level in lakes and in the surrounding forest soils….I think for our lifetime and a couple of generations beyond at least [that this will be a problem].

Most people tend to think of these underground aquifers as being separate systems from surface waters and in fact if you look at landscape position, wetlands that are allowing water to accumulate and seep in over a period of time rather than just running off, are recharging aquifers and further down slope the aquifers are recharging more wetlands and lakes, and we’re destroying that whole interconnectedness that has made these aquifers work. So again, we’re crippling the natural mechanisms that could allow these recoveries to happen.

Canada doesn’t regulate sulfur oxide emissions, all of those big reductions were done voluntarily. Mind you it was a half-dozen big companies, a half-dozen big stacks that were causing the problem. Basically, it was a response to public reaction and maybe a bit of arm-twisting, but never any regulation, per se, from the government.

We’re going to have people, rich people like us—I am amazed by the difference in affluence between the U.S. and Canada, let alone the U.S. and third-world countries—we’re going to have prices of commodities like corn and sugar and things going up because consumers for fuel—ethanol or biodiesel in the case of oil seeds—will be competing with people who want those as food and a lot of countries can’t afford the food now, so it’s going to aggravate the problem of feeding the population of the world, so it’s a double-edged problem. The other thing is just a sheer consumption problem. It takes a thousand liters of water or a thousand cubic meters of water to grow a cubic meter of grain, so it’s very extravagant use of water and there’s a lot of countries that have that figured out. The oil rich countries don’t bother with agriculture much. Most of the Middle Eastern countries know where to come and get their virtual water in the form of grain, and we’re going to have those people competing with automobile manufacturers, basically.

[Farmers] get so little for what they grow. If we could pay them to take that marginal land out of production, and riparian areas, pay them to protect that, I have a hunch that we’d save more money than we pay them at the water treatment level. We have this mentality where we always try to manage supply. Supply good drinking water. We don’t think of how to protect the catchments that supply the drinking water or to manage the demand for water as we were talking about earlier and I think that culture has to change and it’s changed quite a bit in Europe, which is why we see this big discrepancy in water use. I tend to be pretty sympathetic to some of these farmers and if we want to keep farmers on the land, which I think we do, we have to figure out a way to keep them there without them having to degrade the landscape.

If you look at the runoff from just streets in high density housing areas, they’re analogous to the most highly fertilized agricultural land and sort of intermediate suburban to more or less urban. Borderline urban areas is about half that, and then as you lower the density of housing it drops but it doesn’t drop back to baseline. Most of the baseline watersheds that have been studied were forested catchments to the lakes and the simple act of clearing them doubles the nutrient yield, probably just by allowing more soil erosion, and then if you put cows or fertilizer on, or do housing projects that actively dig up the land its all upward from there, but the high end is row-crop agriculture and densely packed urban areas. Fortunately, the densely packed urban areas are an easier problem to deal with.

One thing that Edmonton is starting to do, is rather than paving over the wetlands and putting more houses, is retaining wetland areas or even building wetlands and making the drainage go not into the river or in the case of the city, around lakes like Minneapolis, nearby lakes, drain them first into these wetlands and let the vegetation there take care of the silt and the chemicals and so on and then eventually trickle out into surface waters or ground waters so they tend to be ringing these wetland areas and they’ve turned out to be some very good waterfowl habitat in some of the cases, too.

There are actually ditches where salt marsh species are starting to grow in some areas [because of runoff from road salting], things that you’d normally find along the coasts of the oceans, but I think the other thing where people don’t account for all the costs is there’s lots of rusty cars in that cycle too, and that’s got to be a big cost. Again, Edmonton has done some fairly interesting things. They have crushed granite and they sprinkle this on rather than salt. They use a little bit of salt but it’s cold enough most winters that salt doesn’t do anything anyhow, except corrode the cars and then run off, so they have these sharp little granitic crystals which stay sharp for a long time, so they apply that and then in the spring they sweep that back up. They get about a 75% recovery or something like that, so they apply that year after year. They have to top it up every year, of course, but it seems a better alternative than salt to me.

If you look closely you can see burned vegetation along most heavily salted roadways and things, too, even in the national parks. If you drive through Banff National Park you can see that. And it’s a cost to those parks. I think Banff’s cost is $200,000 a year just to apply salt to that stretch of the TransCanada highway, so it’s not a negligible amount of money, either.

I think the first [technology] that’s going to take a lot of pressure off [water problems] are these new water treatment methods. Membrane treatment reverse osmosis, cogeneration of heat for evaporation, even the cost for distilling or treating sea water or bad water for drinking has come down from about 3 dollars a cubic mere to around 50 cents in the best cases, which is certainly in line for drinking water. It’s still way out of line for things like agriculture, but if you compare that with the escalating costs of doing damming and diversion as we used to talk about 20 years ago and diverting the Yukon River to feed California and things like that, engineering costs are going the other way, so if people again can add and subtract, they ought to see that these ecologically damaging big diversions are already priced off the market.
In terms of cost, I don’t think anything could match just riparian and wetland protection and protecting at the source. Somehow we have this idea that technology is the way to go and that isn’t always the case. This is one thing that used to frustrate me about being in engineering school. The bigger the machine and the more expensive and the more power consumptive, the better you were regarded as an engineer. If you came up with something really dumb and simple like putting a sod roof on a building or drawing air from under the building to heat it in the winter and cool it in the summer, if you didn’t come up with an air conditioning system, you probably would have failed.

I think the nub of the problem is that we make these agencies responsible to politicians and really they should be responsible to the people who pay for them, the taxpayers. The agency that allowed us to do all the really good eutrophication work in Canada was not a government agency. It was a fisheries research board. We were handed money by the federal government but it was administered by a panel of university professors and fisheries experts and so on, who weighed the various problems, got people to work on them, and once the data were there the decisions were made. And then we became civil servants and now all of a sudden this has to go through the political filter and the people who are administrators are caught between. They can be fired from above so they tend to respond more to things from above. I think the taxpayer in both countries is really getting gipped. We pay a lot of money to keep scientists working on these problems and we have a right to know what they find. We have to get these organizations at arm’s length from politics.
I would say that right now we’re at an all-time low. The real problem is that to get the IJC to consider a problem, they have to have a referral. We’ve had things like Annex 2001, that really, all of the language was there in the 2000 IJC report but it was ignored and this governor’s commission went around it and again, a few key individuals saw the loopholes, that this was a Trojan horse for water withdrawals from the U.S., at least as it was written, and blew the whistle on it, but 3 or 4 individuals did that, which makes you very nervous. Now we have Devil’s Lake. Devil’s Lake was a unilateral action by this country that has been under dispute without resolution by the IJC several times, and now there’s talk of taking Great Lakes water and shipping it to South Dakota and the language of that so far has been as though this is going to be another unilateral U.S. act.

We really need to have those treaties modernized, but I don’t want them modernized with the two current governments we have in the U.S. and Canada.

Our trick when we were on this restricted water thing, the analog was you turn on the shower, get yourself wet, soap up, and then you rinse, but the other thing that I think is missing is that politicians don’t have to pay attention to scientists. They have to pay attention to voters. I think probably most of the people in this audience are a lot more clued in that most of the politicians that they elected, so write to those people, and preferably personal letters, not signing form letters by environmental organizations. 
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