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Keith Porter   00:00 
From the insurance industry. Okay, welcome to the Friday forum for March 14, 2025. 
Today is the 227th Friday forum in a series hosted by ICLR, the Institute for catastrophic 
loss reduction, Canada's leading source for Disaster Resilience knowledge. Each month, 
we present recently completed research related to ICLR, mission to make Canada more 
resilient to natural disasters. I'm your host, Dr Keith Porter, ICLR’s chief engineer. I'm 
speaking to you from the traditional lands of the Anishinaabek, Haudenosaunee,  
Lūnaapéewak, and Chonnonton Nations. Today is the last in a mini series of three Friday 
forum webinars about fire. In the first one in January, Mike Flanagan of Thompson Rivers 
University told us about how climate change is affecting fire activity. And then last 
month, we heard from ibhs about how to build better to resist fire. In the third of these 
three talks today, we're going to talk about firefighting water supply. So the series has 
covered the hazard that is fires building better to resist them and equipping society to 
fight them when they strike. All three talks reflect on the catastrophic la fires and offer 
cautionary lessons for Canada. I hope these talks are helping to inform how you and 
your company can act to improve Canadians resilience to WU We fire next month, on 
April 11, we're going to change gears and think about how how to reduce Canada's 
growing flood risk. In that talk, Brent Doberstein and Charmaine Mendez Millard of the 
University of Waterloo are going to talk about home buyouts for flooding. Remember 
that you can find recordings and the speakers decks for all of our Friday for at 
www.iclr.org/workshops now to return to today's talk. Let me explain why I think this 
one is important. The January la fires destroyed over 12,000 homes. They are symptoms 
of a chronic and growing problem, both in the US and in Canada. So their causes are our 
problems and us. Solutions can also apply to Canada. Immediately after the Los Angeles 
fires, we heard about dry fire hydrants. I've heard a San Francisco Fire Chief say water is 
to firefighters as bullets are to cops. We can't do our job without them. We saw a 
debate in the press about whether firefighting water supply for wildfires, whether 
municipal water supply systems are designed or can be designed to provide sufficient 
firefighting water supply for wildfires that cross over the wildland urban interface. And 
as today's speaker is going to tell us, aircraft attack is ineffective against urban 



conflagration, which is scary. Does that mean that there's no way to supply fire 
departments with enough water to fight large wildland urban interface fires? So we just 
have to say, Oh, well, and let fires burn through cities at the wildland urban interface? 
Our speaker today is going to address that question. Dr Charles sthorn is one of the 
world's leading experts on emergency firefighting, water supply. He's a California 
structural engineer who came to today's topic by way of earthquakes and post 
earthquake conflagration, often called Fire following earthquake. He's a retired professor 
of lifeline earthquake engineering at Kyoto University, where he also got his PhD. And 
those of you who are familiar with cat modeling should know that Dr Scotland created 
and led the cat modeling team at EQE International, later called aquacat, where I worked 
early in my career. The aquacat team and software were later absorbed into core logic. 
Now before our speaker begins, here's our agenda. Our webinar will last up to 90 
minutes. Our speaker will present for about half that time, then I'm going to moderate 
questions for the rest of the time. Please feel free to type your questions into the Q and 
A box, not the chat box, but the Q and A box, then I'm going to try to pose your 
questions to our speaker in the order that they appear in the Q and A box. If we get a 
lot of questions, I may only pose your first question, then move on to others, then circle 
back to your additional questions. Remember that our webinar is recorded, and ICLR is 
going to post the slides and a link to the video today or Monday or so so, if you have 
colleagues who couldn't attend, let them know. You'll find the video and a PDF of our 
speakers deck at www.iclr.org/workshops and with that, I'm going to turn it over to 
Charlie. 
 
Charles Scawthorn   04:37 
Thank you very much. Dr Porter, and hi everybody. I speak to you from the land of the 
Como and Ohlone nations, also known as the United States, also known as the 13th 
province. And I'm glad that those of us south of the border are still allowed across the 
border at the moment. But seriously, it's always a pleasure to talk to people at ICLR and 
Canadians in general. The outline, as Keith said, I'll be talking about emergency five 
having water supply and my the outline for my talk is shown here, pretty standard 
outline, I'll go through the problem situation, provide some solutions, hopefully, discuss 
some solutions anyway, and so on. Keith has given me a very nice introduction, but 
some of you may want to know a little more actual about it, with my education and 
career summarizing a few words. As he said, I'm a California structural engineer, and I've 
worked on many structures. This is one of them. More unusual. It's the Arecibo radio 



observatory. And about 20 years ago, I did a seismic analysis of that. As you know, it was 
not maintained. No work was ever done on it. After the study we did and it eventually 
collapsed most portionary to tale there, and these are some of my books and 
publications. So fire and earthquake were a problem in 1906 and they remain a problem 
today. And the first photograph was as a Montage by Sean clover that shows 1906 on 
the right and the same from the same perspective San Francisco today, and you can see 
all the wood frame buildings so called pink ladies. That's what those terminology is for 
those houses in the sort of middle ground San Francisco is highly vulnerable, and as a 
fire chief says, built to burn. This is not an earthquake photo. This is the Eaton fire aerial 
photograph taken in January, as in the middle of the fire. And you can see an enormous 
fire. The 1906 fire destroyed 28,000 buildings. The Eden fire is destroyed on the order of 
8000 buildings, more or less, and I'll be talking a little bit more about that later. But 
today, I'm not going to be showing you a lot of pictures of burn structures. Rather, I'm 
going to be talking about the problem we have and possible solutions for and the 
problem we have is not only firefighting earthquake, which I'll discuss in a moment. But 
the emerging problem of the wildland fires that we've always suffered now extending 
into the urban area through the so called WUI wildland urban interface. This shows the 
20 most destructive historically, the 20 most destructive California wildfires, 18 of which 
have occurred since 1990 and you can see the red dots represent on the scale, on the 
left, the acres burned, and the green dots, which is the same events, show on the right, 
these structures destroyed. And you can see the camp fire in 2018 destroyed, about 
18,000 structures, the Eden fire and the Palisades fire just two months ago destroyed 
between them, as Keith said, about 12,000 structures, and we've had other structures. 
And we can see here what appears to be an accelerating trend driven by a variety of 
factors. Climate change is one, fuels management in the wildlands is another population 
growth and encroaching construction or residential neighborhoods into the wildlands is 
the third factor. All these factors are contributing to this growth. But if you think that 
was bad, this is the ShakeOut scenario that was that actually Dr Porter led for the US 
Geological Survey about 15 years ago. And what this shows is the colored areas of 
yellow and red are the shaking intensities given a magnitude eight or 7.8 earthquake on 
the San Andreas Fault, and each of the little red triangles is an ignition that's expected 
to occur given that shaking. So we're expecting, besides building collapse and many 
other things, about 1600 fires to break out in the greater Los Angeles area. This is Los 
Angeles area, given after that event. And as part of that, US Geological study I did, you 
can see on the right there I did the firefolk earthquake estimates for that and the mean 



estimates. And these are the mean is about 166,000 structures, or as we turn them, 
single family equivalent dwellings. A single family equivalent dwelling would be either a 
single family house or, for example, if it was a 10,000 square foot warehouse, then it 
might be the equivalent of five or six single family dwellings in floor area. So we just 
reduce it to a common measure. So the 1906 destroyed 28,000 buildings with a 
population of 400,000 the earthquake Los Angeles, the Southern California or the Los 
Angeles Basin, has a population of somewhere between 10 and 15 million, depending 
on how you define it. And we're expecting a loss here on the order of, on average, 
166,000 single family equivalent dwellings could be more, could be less, depending 
upon time of day, weather and many other factors. Now, in 1906 water system damage 
played a key role. They This is a photograph from 1906 and you can see the broke the 
water flowing down from broken water mains, and because the hydrants were dry, 
because of the broken water mains, they were not able to put out the fires when the 
fires were small and still easily suppressed. And this led to the largest peacetime 
conflagration in history up to that point. And in fact, even since then, the only peacetime 
conflagration that's been larger was 1923, Tokyo, earthquake and fire, which is which 
killed 100,000 people. By the way, the water system damage was not confined to 1906 
this is a photograph from 1989 showing a broken 12 inch water main that I took at that 
time. These are broken pipes from the Kobe earthquake in 1995 and I could show you 
many more pictures of broken pipes, but I think you'll accept that pipes break in 
earthquakes and they leave the hydrants dry. Now let's talk about, then how to try to 
get around a broken water main. This is the typical water system, and you can it starts at 
the source, which will be a reservoir or river or a lake, and there are transmission lines 
that bring that water to the urban area. The water is treated at the treatment plants, 
there is stored in some terminal reservoirs, and then is distributed through a grid work. 
As you can see, the heavy gray lines are the trunk lines. These will be anywhere from 16 
inch up into up to maybe 48 inch lines. There's relatively few of these. And they they sort 
of the arteries of the city, and they distribute the water into the capillaries, which are the 
distribution lines, which are typically every city block, and they will be on every street, 
and they will be on the order of six or eight inch lines, typically, and that's what your 
house and your business taps into to get his water. Now, over the last several decades, 
all major cities from Los Angeles up through Vancouver, Canada and elsewhere, have all 
seismically retrofitted the transmission lines, the terminal reservoirs and the treatment 
plants that bring the water to the urban area, but they've largely been sized to be 
retrofitted so we can get water, typically, to the edge of the urban area, but last mile the 



distribution lines is a much larger task. Actually, the transmission lines may be on the 
order of 10s to hundreds of miles or kilometers in length. Distribution lines are typically 
the entire length of water piping in a city measures several 1000 kilometers in length. So 
it's a much larger task, even made even more complicated by the fact that it's 
underneath a city where daily life goes on. So digging up streets is difficult, disruptive 
and expensive, so urban areas are struggling with how to seismically upgrade their 
distribution lines. The these are some of the as is systems. The first one is, that's Seattle. 
This is Portland. Oregon is a distribution systems. That's San Francisco. The red 
represents the areas of where we expect liquefaction, or permanent ground 
displacements that would break pipes. This is the city of Los Angeles. Is distribution 
system. Same thing with liquefaction and so on. And to try and analyze, as you can see, 
each of these systems is unique in a way, very differently shaped cities bisected, in some 
cases, by rivers, like in Portland, Oregon. So to analyze these is actually, I have analyzed 
all of them, but to analyze any one of these, they had their own unique characteristics. 
So rather than analyze those, we've developed a sort of a model of a city where the blue 
lines here represent the trunk lines, the gray lines are the distribution lines, and the two 
red lines are coming from the source to terminal reservoirs. And doing this, we can do 
parametric studies of how earthquakes or wildland fires or urban conflagrations would 
affect the water system. And this is this model is very typical of the little we looked at 50 
largest sewer cities and so on. So this shows the city under as is conditions and the 
normal non earthquake conditions here, we see that the pressure distribution is typically 
fine, no problems whatsoever. And we did a study here, and we've got these, and you 
can see the pressures are all green here, which represents good pressures with a few 
somewhat low pressures with all water flow in those cases. But if we hit it with an 
earthquake, for example, a magnitude, not a magnitude, excuse me, a Modified Mercalli 
intensity of six MMI is modified Macaulay intensity. It's a measure of how strong the 
ground shaking is. This generates a series of fires, which are shown by in the in the 
upper left portion of the figure, the red dots represent the fires that would break out, 
and the blue dots represent the breaks in the water mains that would occur. And in the 
upper right is shown given the firefighting water demands to fight those fires and the 
loss of pressure due to breaks in the water mains, we see the pressure distribution. 
Green is good pressure, yellow is marginal, and red is inadequate. Pressure for 
firefighting. And we can see here that for this modest amount of shaking, my six is is the 
initiation of damage. It's not such bad shaking. We can see that much of the city still has 
at least marginal water supply for fighting the relatively few fires that are broken out 



here. But if we crank up, if we dial up the earthquakes, is an MMI eight, which is 
significant damage that that's the collapse of ordinary, some ordinary buildings. We can 
see we get more fires, many more breaks, and we can see that the water pressure across 
the city, except very close to the terminal reservoirs, drops to inadequate pressure for 
firefighting, so the firefighters are left without any water to fight the fires that are going 
to break out, just as happened in 1906 in San Francisco. And while there's not so many 
fires here, I mean, if you count those red dots on the order of a dozen or so with no 
water, the firefighters can't stop them, and those grow into urban conflagrations. So 
that's the essence of the problem for Earth point, um, the fundamental shoe. And I 
haven't, I have not explored perhaps I should go back. I have not, uh, shown the same 
kind of modeling here for wildland fire, I'm actually doing that right now, but the same 
situation exists for wildland fires. There are fewer ignitions that occur initially. That may 
only be the one where the wildland fire is spreading into the urban area from one side, 
but it is downwind, the Ember cast as the embers that are flying downwind are causing 
ignition downwind. So very quickly, the picture looks similar to the picture on the left, 
with a number of fires across the city. Now there is, there is no damage to the water 
system initially, but as the size of the fire grows each building, let's say ordinary home, 
as that building burns and collapses, the service line to that building remains open, and 
therefore that becomes a drain on the system, or what's called a parasitic load on the 
system now, and it doesn't even take the collapse of the building. If the fire is burning in 
the in the building, there's plastic pipe in the building. Much of new pipe is plastic. And 
of course, even the connections underneath the sink to the to the dishwasher and so on, 
are now plastic pipes. So they they melt very quickly. So what we have is, we have is an 
open service line from that house, from that building, for a typical house, it's on the 
order of three quarters of an inch. That's about 18 or 20 millimeter diameter pipe. 
There's not much of a it's like having an open garden hose. It's not much of a drain. But 
if you have, as we saw in the Eden fire, many city blocks, 10s or hundreds of city blocks, 
that parasitic load drags down the entire system, and I could show you similar maps 
where much of the system in advance of the fire is called red and therefore there's no 
firefighting water available. In other words, you get dry hydrants in advance of the fire. 
So it's the same situation. I mean, actually, in the process of writing a paper on that. 
Now, the fundamental issue is a very large wooly or urban fires on the order of 10,000 
or more. Structures are infrequent, but they do occur, a matter of fact I just showed you. 
I mean, just two months ago, we had two of these. And before that, we had the Tubbs 
fire in Santa Rosa, which destroyed about 10,000 structures, and the camp fire in 



paradise, which destroyed 18,000 fires. And I'm speaking to you from Berkeley, 
California. And we had in 1991 the Berkeley open Hills fire, which destroyed about 4000 
structures. So these do occur to mitigate this very major risk. There are three 
opportunities or ways to mitigate it. One is to reduce the ignitions. A second is to 
reduce the fire spread, and the third is to enhance the firefighting capacity. Let's discuss 
each of these very briefly. Reduce the ignition Well, what causes the ignitions in an 
earthquake, the ignitions are either, typically, about a third of the ignitions are due to 
electrically related sources of energy, in other words, a hot stove or a microwave or a lab 
turning over and igniting the sofa, that sort of thing. And if we turn the power off, we 
remove the source of that energy. However, some surfaces, such as a toaster oven or the 
lamp filaments, will remain hot for some time and still cause ignition some ignitions and 
cutting the power off leaves people in the dark with no communications, some of them 
stranded in elevators and other problems. So actually, cutting the power off may not be 
the best idea. Another third of ignitions after an earthquake are caused by gas related 
appliances. It's not so much the appliance itself that causes the fire, but the gas piping 
in the building will be damaged in the earthquake. Even just cracking a joint open a little 
bit allows a leak of gas, which quickly results in an explosive mixture, and therefore, we 
get fires due to gas gas piping that leak. So putting in an automatic gas shut off valves 
is probably more cost effective. However, if you put one in your own home, for example, 
without putting them anywhere, without your neighbors all doing it, it's a waste of 
money, because you may not get a gas related fire in your house, but some of your 
neighbors will, and that fire will spread. So if we're going to take the approach of 
installing automatic gas shut off devices on houses, it has to be mandated, so that it's 
universal, so that we achieve a herd immunity for the the neighborhood, so that, but 
that is more promising reducing fire spread. We could use sprinklers around the house, 
inside the house, and around the periphery of the house or building. And this was has 
been used in the past. External sprinklers have been used to protect storage buildings 
and commercial structures for years, and residential sprinklers are now mandated for 
new construction in California, for example. So that's that's a good approach in an 
earthquake, because of, again, the damage to the water system, the water pressure may 
fail. So the sprinklers, except in larger commercial buildings which have their own 
supply, the sprinklers may fail, which try hardening the houses through the use of and 
this if you're familiar with the standards for WUI now wildland urban interface 
construction, where we have double or even triple pane windows, non combustible 
siding, and creating a zone zero around the house with no vegetation. That's all good, 



and that's benefits both a resistance the fire spread due to any conflagration, whether 
it's wildland related or earthquake related, then it works very well for the WU We some 
extent, however, it's irrelevant, irrelevant for the earthquake, because the the idea of 
zone zero and so on is basically to reduce The potential for embers starting a fire in your 
building, but in an earthquake, you get structure to structure spread, such as we saw in 
Eden, by the way, so that may be less and also you'll get ignitions occurring within that 
the structure, of course. So we're left with enhancing firefighting capacity. Well, there 
are several ways to do that. One of these is, have more engines and firefighters just, let's 
just double or triple our the size of our fire departments. Well, we can't do that. Fire 
fighters are well paid, and the they fire departments budgets represent a large fraction 
of municipal budgets. And doubling or tripling the size of the department to stand by 
for a very infrequent event, such as an earthquake or a wooly fire, which may only 
happen once every several decades. In the case of Wu, we fire once every perhaps 100 
years in the event of an earthquake, is just not cost efficient. We we do increase the 
number of engines and firefighters through mutual aid. And when we fire that we know 
when we have the red flag conditions. And for example, the state of California, when 
they have red flag conditions, Weather Service tells them that we're going to have high 
winds, high dry winds and and so on. They pre position. They'll move, sometimes 
hundreds of engines from one part of the state to another. And as a matter of fact, on 
January 7, when the Palisades and even fires occur, State of California had pre 
positioned 100 strike teams from Central and Northern California down to the LA 
region. But those strike teams were distributed all across the LA region because they 
didn't know where the fire was going to occur. It's like expecting attack from an enemy. 
You can't concentrate your forces at one point, because that leaves you weaker 
elsewhere. You have to spread it around. That's what they did, so that when those two 
fires broke out, they they still were able to move those strike teams to the fires fairly 
quickly, but not fast enough for an earthquake. Of course. There's no warning, so it's too 
late. So adding more engines and firefighters is necessary, and it's very good, of course, 
but it's not sufficient aerial attack. Keith mentioned that it's difficult in urban areas, and 
has been largely rarely has been employed the for several reasons. One is that flying, for 
example, those large bombers that drop tons of retardants on a wildland fire. It's much 
more difficult to do that in an urban area the and generally speaking, it's not done in 
urban areas. Helicopter drops can be done. But what happens in the whether it's a wild 
whether it's any urban conflagration, whether it's due to the wildland spread into the 
urban area or the earthquake, structural fires are work from the inside out. They're 



interior fires that dropping retardant on the roof of this structure will do one or two 
things. It will either collapse the structure or it will do nothing. The retardant will stay on 
the roof while the fire is burning inside, and by the time the fire has burned enough to 
collapse the roof, it has also spread to the neighboring buildings. So the aerial attack is 
largely ineffective. We need more precise placement of fire retardants, or water from the 
air, and I'll come back to that. So as I say, it works for exposed vegetation in the 
wildland, but less so for structural fires, because fire is on the inside of the structures. So 
therefore we need a reliable firefighting water supply. This is crucial, because whatever 
firefighters are there if they don't have water to fight the fires, they're spectators. Well, 
that's not fair. They still will endeavor to do what they can, especially save human lives, 
but their effectiveness is much less than if they have the water to stop the fires, so we 
need to have a reliable firefighting water supply and to see if we had one. A few years 
ago, I was funded by a seismic safety commission in California to look at the 
communications and the ability of fire and water requirements to provide water supply 
in really, in regard to firefighting earthquake. And to do that, I sent out two surveys, one 
to all the major fire departments in California, and another one to all of the major water 
departments in California. And these, and this is all summarized by the way, the report is 
available online. I'll tell you about that later. But for those who don't want to read a 
couple 100 page report, there's a four page summary, which I'll also discuss a little later. 
The fundamental question was to these to both the fire and the water departments, was, 
do we have reliable water supply? And this is not a picture from 1906 although the 
hydrant is exactly the same. It's a picture from the 1989 long period earthquake in San 
Francisco. Same thing happened is 1906 the mains broke in. The water main the fire 
hydrant was dry. So the fundamental questions that I put to the fire and water agencies 
were, how well do water departments understand the potential damage to the 
distribution system? Again, the focus today has been on the transmission lines. What are 
their current estimates of post event firefighting water reliability. How well do fire 
departments understand the situation? Have they studied what an earthquake is going 
to do? You think they would, but you'll find you'll be surprised. How well are fire 
departments prepared for alternative water supply? In other words, when the hydrants 
go dry, can they get water from lakes and ponds or swimming pools or other sources. 
How can this situation be improved? Key findings of the survey from the fire agencies 
was that they see earthquake as a very important problem. Be shocking. If they didn't, 
they could be better informed as to the earthquake risk, have infrequent communication 
with their water departments on this topic. Consider their normal water supplies is 



seismically unreliable. They are improving their water supply capability, but the efforts 
are piecemeal, not coordinated, and often are duplicating efforts that other people have 
used before, and so they're reinventing the wheel and so on so forth. In some cases, 
they've identified alternative water supply, but these sources are often not particularly 
well documented, not kept up to date, not regularly exercised or drilled, you would it's 
institutional memory. I mean, every fire company is supposed to carry in the cab of their 
engine or truck a list of alternative water supplies. But when I went to some of these 
departments and asked to see that in the cab of the truck, they couldn't show it to me. 
When I talked to the Fire Officers, some of the lieutenants and captains could identify 
their alternative water supplies, some of them could not and the very difficult task of 
moving water from those alternative water supplies to the fire scene is in many cases 
not well thought out, not adequately equipped and not regularly drilled. And I can go 
into detail there just one example, fire engines, in addition to carrying hundreds of feet 
of fire hose, they carry, typically, 216 foot lengths of what are called Hard suction. These 
look like black rubber pipe, and you'll see them high mounted high on a fire engine. 
However, some fire departments have taken the hard section, and excuse me, and the 
hard section is used to be able to draft water, in other words, suck water, like through a 
straw, from a pond or a lake or a swimming pool. And because if you try and put a 
regular hose into swimming pool and connect it to the pump on the fire engine, the 
vacuum that results will just collapse the hose, and you can't suck the water out. The 
hard section is hose that cannot collapse, and that allows you to draft the water from 
the source. But in California, some departments have taken the hard suction off their 
engines, and they don't carry it normally. And this is really shocking. I mean, New York 
City, for example, on every engine, even at Times Square, they carry hard suction, but 
some departments don't. So it's, again, it's a very piecemeal situation. The key findings 
from the Water Agency survey, most larger urban water departments are not aware of 
the specifics of the earthquake risk they are exposed to two thirds have had no analysis 
in the last 10 years of what an earthquake would do to their system. Earthquake is seen 
as a key issue by most water departments, but that provision of potable water has a 
higher priority in some cases than firefighting. In other words, they don't want to use 
the water to put off a fire. They want to keep the water for drinking purposes. Of course, 
if the homes are burnt, nobody's going to be there to drink it anyway. So you see the 
contradiction, even where water departments have knowledge of the vulnerabilities of 
the system, this is not often communicated to fire departments. In summary, the fire 
departments assume the hydrants are going to be dry. The water departments know the 



hydrants are going to be dry, but don't tell the fire departments. Water and Fire 
Departments expect major losses of water supply and major earthquake with the water 
department informing the fire department only about half the time. Many water 
departments are currently addressing their size and vulnerability, uh, information on 
where water would be restored, sparse, how soon they could restore the water system? 
They really haven't done those studies. Some more departments have alternatives given 
loss of normal water supply, but only a fraction are reasonably equipped to actually 
move that water and liaison is not very good, often indirect and emergency water 
supply is not a focus, okay? So that after we did that study, we had a workshop where 
we invited all these water and fire agencies to the University of California at Berkeley. 
You see some of the logos of the departments across the top that sponsored the study, 
and up in the upper left is, uh, speaking to the fire the fire department is telling them 
about this problem. And then we had some of them bring their equipment exercise it. 
And this was the first time that these departments, using their so called portable water 
supply systems, had exercised together. And actually, since then, it's the only time 
they've ever exercised due to this study that Seismic Safety Commission funded. I'll 
come back to portable water supply systems in a moment. So how do we go about 
enhancing the firefighting water supply? This is an image from the 1871 center. Excuse 
me, the 1871 Chicago Fire. This is an image of the Gordon after that fire. This is 
Baltimore in 1906 and this is which is a both of these were non earthquake fires. And 
this is San Francisco in 1906 burning, which is an earthquake related fire. So this is not a 
new problem. Matter of fact, a study by the National Fire Protection Association a 
number of years ago, identified that all the urban conflagrations in the United States are 
primarily due to two factors, high winds and inadequate water supply. So enhancing 
firefighting water supply has been an issue that's been around for a long time, and as a 
matter of fact, it was, and it still exists today. As we saw, this is a headline for the New 
York Times a few weeks ago about how the firefighters ran out of water in the Palisades 
fire. So the solutions have been around for a long time. One of the solutions is shown 
here, and this is a table from about 1920 that shows what Boston, Philadelphia, 
Cleveland, Milwaukee, Detroit and buffalo had done to address providing adequate 
water supply to fight large urban conflagrations. This is over 100 years ago, and you can 
see the different capacities across the top and so on. And these were special high 
pressure water systems that were not connected to the drinking water system. They 
were separate and in parallel, redundant water systems built solely to provide adequate 
high pressure firefighting water, and some of these use fire boats as the source where 



they would inject the water from the lake Erie or Lake Michigan into the piping system. 
So at the hydro did some of the hydrogens would have water and in other cases, for 
example, in Philadelphia, as you can see, they built a pump station. Or in Detroit, they 
had steam pumps. They built pump stations and so on. As a matter of fact, these six 
cities were only six of about two dozen cities in the United States that built high 
pressure systems, the largest of those systems, and the only ones surviving the United 
States today, is San Francisco. All the others were built at the turn of the 20th century, 
and by the late 20th century, they were all abandoned. They just stopped operating 
them because the urban conflagration problem they thought had disappeared, and to a 
large extent it had disappeared. The problem was back in the late 1800s or early 1900s 
fire departments were not the same as they are today. The firefighters were actually not 
well trained. At the time, they were not professionalized the service. After World War 
Two, the service became much more professionalized with very intense training. 
Firefighters today are highly trained professionals. Back in 1900 the fire departments, 
most of them were horse drawn vehicles. Their communications were by fire boxes on 
corners, which wasn't bad, actually, but there was no telephone system, and the as the 
NFPA National Fire Protection Association observed, their water supplies were often 
inadequate, which is why they built these high pressure systems, the biggest of those 
systems, and the only ones surviving in the United States today is San Francisco. And on 
the upper left is a map of San Francisco, which is about 10 kilometer square area. And 
the dark black lines, the heavy black lines, are over 200 kilometers of high pressure 
water system that serves the city of San Francisco. And as you can see, it's very dense in 
the North East quadrant of the city, and sparser as you get into the central portions of 
the city. And that's because when this was built, this was proposed in 1905 by the chief 
of the chief of the San Francisco Fire Department, Dennis Sullivan, so it was turned down 
as being too expensive. The next year, the city burned down in the earthquake. Sullivan 
was killed, unfortunately in the earthquake, but the city then built the system, and it's 
over 200 kilometers of pipe. It is has multiple sources of water. San Francisco, basically 
as a in the central part of the city, there is a high hill or a small mountain called Twin 
Peaks. And up in Twin Peaks there, there is a 40,000 40 million liter, or 10 million gallon 
reservoir that provides high pressure water. It's a 700 foot elevation to the different 
zones, pressure zones of the of the emergency firefighting water system. In addition, if 
that 10 million gallons is exhausted, and it can be very quickly, the fire boats can inject 
water into the system, and they built two pump stations, both each of which can also 
inject 10,000 gallons a minute of water, or 40,000 liters of water a minute into the 



system. So between the fire boats and the pump stations, they have a pumping capacity 
of 40,000 gallons a minute of water into the system to fight fires. This system is has 
been maintained by San Francisco because it burned down in 1906 and knows we'll 
have an earthquake in the future. And again, to quote the fire chief, the city is built to 
burn so largely wood frame construction. As a matter of fact, San Francisco is now 
spending hundreds of millions of dollars to extend the system into the western part of 
the city, which you can see is currently unprotected, and I'm working on that project, in 
addition as a backup to the backup. In other words, this high pressure system is a 
backup to the ordinary drinking water system, which has its own set of hydrants, but in 
to back up the high pressure system, the city has also put in distance. I'll talk about 
those in a moment. This is the pump station number one from that system. Now I said 
this is the only high pressure system, or emergency firefighting water system in the 
United States. It was the only one surviving in the world until Vancouver saw what 
happened in San Francisco in 1989 and decided that it should have a earthquake 
resistant backbone, emergency firefighting water system. And they built the system. You 
can see the turquoise lines are the system they have built. They have two pump stations. 
This was built from about 1998 maybe 1995 onward, and I was a consultant on it. And 
one of the pump stations is at what's going False Creek. And this shows the pump 
station. On the lower left is the pump station itself, very unobtrusive but very powerful 
pump station. And this shows the roof of the pump station. The pump station is actually 
an amenity to the park. It is not obtrusive at all. And so the Vancouver what they call it 
the dedicated fire protection system. So their DFPS and San Francisco's E, F, w, s are the 
only two high pressure firefighting water systems that exist in the world today. I'll come 
back to that. As I said, there were cisterns. City of San Francisco put in cisterns as a 
backup to the backup. You can see one on construction on the right. Each of them holds 
75,000 gallons of water. It's about 300,000 liters, which is about a one hour supply for a 
fire engine. And there's over 200 of these cisterns throughout the city. You can see the 
distribution and these here, you see a fire engine drafting water with the hard suction 
hose, the one if, when the cistern is completely construction, it is completely 
underground, and there's only a manhole there, you pick up the manhole, drop the hard 
section down, and you have a one hour supply for that fire engine. So but best of my 
knowledge, no other city in North America has systems like this. San Francisco has over 
200 Tokyo has over 14,000 systems. And they are, as you can see, they're very well 
marked. You can see on the right the sign and then the manhole to access it. These 
systems, 14 the Japanese take a little bit different approach. This discerns are many 



more but small and closer closer together. They only hold about 20 minutes supply for a 
fire engine. But if you're if you get that fast, 20 minute supply is more than enough to 
suppress that fire. So Japanese take this very seriously, but outside of Japan and 
Vancouver and San Francisco, very few other places take this seriously. Another solution, 
then, is the portable water supply system, pwss And again, this is an old idea. 100 years 
ago, fire departments had these, and then they abandon them. But now, several 
departments in California have these. On the upper left is shown a yellow engine is 
belongs to city of Oakland, excuse me, city of Vallejo, California, and it looks like a fire 
engine, but it doesn't really have a pump on it, and the lower is open, portable water 
supply system. These look like fire engines, but the difference is, they took the pump off, 
and they use the extra space to carry more hovers. So this, each of these carry about a 
mile of hose, whereas an ordinary fire engine carries about 1000 feet of hose, and the 
the Leila fire engine on the yellow one up is trailing a trailer mounted pump, which can 
access water from the ocean or river or lake and connect to that 1000 feet that mile of 
hose and move that water a mile. And this is a capacity that most fire departments don't 
have. The Leila has it, Oakland has it. And on Oakland, you can see a number of what 
they term appurtenances. Those yellow devices are portable hydrants that they connect 
in line to the hose that allows if you stretch a mile of hose and you're at the half mile 
point and you want to access, get water out of that hose. If it's a continuous piece of 
hose, you can't do that. Poke a hole. Nose won't work. So they every 1000 feet or so, 
they put a one of these portable hydrants in line, and that allows them to tap the hose 
and take the water off. And there are many other specialized devices that they have. You 
can see the portal hydrants on the yellow engine too, except they're yellow on yellow, so 
not so easy to see, but they're there. Earthly California has a somewhat similar system. 
The hose that's carried on the Oakland and Leila departments is five inch hose, which is 
sort of a standard size, what's called LDH, or large diameter hose, that's used by fire 
departments in North America. It's behind 25 millimeter diameter hose, and the that will 
allow you to move water a mile or so before the friction becomes too much. But 
Berkeley, which is on San Francisco Bay, chose a different system using 12 inch hose. 
And you can see the hose carried here on a hose tender and being flight down. And 
that's the Berkeley system is rather unique system San Francisco has had host centers 
for 100 years, but it's just come up with a new design, which is their new host center, 
carries 6000 feet of five inch hose and carries and in contrast to the traditional host 
center, they put a pump on it. Also this thing is, they're calling it the super pumper now, 
it carries a 5500 gallon per minute pump. Normal fire engines count pumps are about 



1500 gallons per minute. So this thing can, can really move water. San Francisco has 
purchased two of these now, and they're plans to purchase a number more, and this will 
allow, again, it's a backup to a backup to a backup. In San Francisco, they have the high 
pressure system. This can take water off the high pressure system and move the water 
to areas where there are no hydrants to fight the fires, or it can take water from systems 
also. So which of these solutions do you use? Where the this is, shows San Francisco 
region on the left and LA region on the right, and it shows the shades of gray are areas 
of post earthquake, fire risk, not moving fire risk on the blue area, or is a buffer two 
miles from the ocean. So which do you use? Where you've already seen that San 
Francisco, the city of San Francisco, which is at the dark area at the end of the peninsula, 
has all of these solutions, the high pressure system, the cisterns, the portable water 
supply system, but mostly other areas. And there's 6 million people that live in the San 
Francisco Bay area, in Oakland, down in San Jose and so on. They don't have systems. 
They don't have a high pressure system. So what do you what do you do? Where do you 
use, pwss Do you salt water, high pressure system? What do you do? Well, the LA basin, 
I think they need all of the above. And the map on the upper left is what I showed you 
before. Is the ShakeOut scenario with the 1600 ignitions. And on the lower right is the 
LA River concrete ditch, which is actually what it is. It's a good flood channel. And la 
doesn't get much rain gets, I think, on the order of about 20 inches a year, but it gets it 
all in the winter time and sometimes with intensive storms, so that flooding is actually a 
major issue in LA as such. La has a very extensive series of flood channels. And this is 
one large show you here one of the larger ones, but there are many smaller ones. As a 
matter of fact, this is a map of flood channels in Los Angeles, and all of these are 
constructed so as to collect water that comes running off the mountains and the upper 
elevations and take it down to the ocean, just like a natural stream network, but this has 
all been channelized and so on. So this carries water from the land to the ocean, but for 
firefighting, why not carry the water back from the ocean, back up inland to where the 
fires may be. And that was the idea here. We could take this flood channel and just put 
a, say, a 36 inch pipe. It would take up no room in this channel at all, and it could be 
used with a pump station down on the ocean to pump water back up to hydrants to be 
a high pressure system like San Francisco has the so that was the idea. And here's and 
this is you wouldn't put pipes in all the flood channels, only in a few of the larger ones. 
And this is an idea that if you ran these pipes up, these few dark blue flood channels, 
you would be able to provide water in the lighter blue buffer zones around those 
channels, everywhere. So this was an idea that I proposed. It hasn't gotten too far, but 



after the Eden and Palisades fires, I think it's going to get legs and you could cross 
connect these flood channels too, with some piping, and provide even much more 
coverage to the city. And this, by the way, shows the shades of red and tan. Here are the 
elevation contours. And so if you're pumping water from the ocean, you're going to be 
pumping it uphill. But you can see that much of it is really flat, and the elevation that 
you're pumping against isn't that bad. So as I said, you put a three foot diameter, 36 
inch or three feet is about 75 centimeter pipe. It could deliver 18,000 gallons a minute. 
You can take needs about 19 miles of pipe went through the head loss. Everything is so 
feasible. You would need a maximum pump pressure, about 200 psi, which is less than 
what San Francisco has in its high pressure system. It's completely feasible. Listen to the 
bell horsepower. You about pumps, about 2300 horsepower, and there's 2300 
horsepower, or 2000 horsepower, excuse me, 2000 kilowatt. So it's a little bit more. 
There's about 2300 horsepower generator. So you can see that the pumps and 
generating equipment would not be a very large station at all, which is, again, that's 
what Vancouver showed their stations, not very large at all. They're modern stations, so 
the footprint is very small, so it's completely feasible. And high street doesn't cost that 
much. I mean, might cost 50 or 100 million dollars, a lot of money, but we just lost $50 
billion worth of structures in the Eden and Palisades fires. So I know this was laid out in 
that four page summary that I mentioned to you. It's all there, and you can download 
this from the website, I'll tell you at the end, and it's all laid out, and the report that 
backs all of this up is all laid out. Now, unless I'm almost done, I want to talk about 
emerging I've talked about technologies that actually are 100 years or more old, but 
have largely been abandoned and need to be, because this problem is reemerging. 
These technologies need to be taken up again, but there are new technologies and 
drones. Drones have emerged in last few years as revolutionizing not only warfare, but 
also law enforcement, movie making, advertising surveying, all kinds of traffic control. I 
mean, they're actually very not disruptive, but a wonderful technology in most cases, to 
for many purposes, and one that has been looked at, but it's not being employed yet, is 
firefighting. For example, this shows a drone taking a hose up for high rise firefighting, 
rather than trying to go but ladders, Fire Department Fire Fire Department ladders at the 
highest are about 30 meters long, and they only extend to about the seventh floor of a 
building. If you have a fire on the 10th floor of a building, you have to go upstairs on the 
interior of that building to fight the fire and carry and in many cases, carry the hose up 
with you. And as we saw in the World Trade Center in in 2001 the building can collapse 
and kill firefighters. So this is not the best solution. So this is a very this can be rapidly 



deployed and used, not only for firefighting, but also, by the way, bringing rescue ropes 
or ladders to people trapped in upper floors. So this is something that a few people are 
looking at right now, but even more exciting is something else. And this is a little video 
here. I hope it'll play. I got it off of YouTube, and some of you may have seen this. And 
these drone shows are amazing. They put up 1000s of drones, and you saw they're 
drawing these pictures, and they're all sent perfectly controlled and so on. So the idea is 
emerging to have swarms of drones carrying retardant, precision placed tartans that 
could be used to fight fires. And these drones, obviously can obviously can be used for 
wildland fire. They're much they they place, return exactly where it's needed. You don't 
have these bomber pilots, having them fly in, and these incredibly difficult, dangerous 
flying conditions to do it. And these can be very locally sourced and located and 
employed, and in an urban situation, they can literally be even going and placing 
retardant on and around the building to prevent fire spread to it, and doing in a very 
precise way. So this is something that, actually, I'm involved in exploring this right now. 
This concept with that, I'll conclude. Let me just summarize that urban conflagrations, 
whether it's due to the wildlands situation or firefighting, earthquake, is a serious, 
serious issue that has always been or is and is now emerging more seriously in North 
America, water agencies serve firefighters and are obligated to address this risk analysis 
can establish the water demands. I didn't go into all of that, but we know how much 
water we don't need. Most water distribution networks currently fail to meet these 
demands. We saw that in the Palisades fire in Los Angeles, a balance solution is needed, 
involving upgrading water networks to meet that demands where possible, identifying 
alternative water supplies, selecting cisterns and selected areas where we know we're 
going to have there are some of these wildland areas where the fire comes back every 
20 years we know we're going to have fires there. But in cisterns, having a portable 
water supply system to reliably move water to the fire ground and selected areas such 
as the Los Angeles Basin, building a high pressure system like Vancouver did. They did it 
very quickly and rapidly, not a problem. But with that, I'll thank you very much, and open 
be happy to respond to any questions. Thank you. This is a photograph of the paradise 
the campfire paradise in 2018 where 18,000 structures were destroyed. Keith, Good. 
 
Keith Porter   59:02 
Awesome. Thank you so much, Charlie, there's another bang up talk. I'm very grateful 
for you giving it. We have one. I have a whole long list of things that we can talk about, 
but I'm going to relay our colleague Slobodan Simone, which is question first, he says a 



huge progress has been made in urban hydro informatics, application of information 
and communication technologies in addressing increasingly serious problems of an 
equitable and efficient use of water for many different purposes. One area of hydro 
informatics is focused on the use of artificial intelligence, neural nets and so on. How 
much is urban firefighting involved in exploring the benefits of hydro informatics in 
dealing with operation of water supply systems, as well as design of systems to meet 
future needs? 
 
Charles Scawthorn   59:59 
Very much involved. We're using, using the technology quite a bit, but now let me just 
continue to answer that. But let me just mention, I mentioned that report, the survey 
and the four pager. You can get those. You can download those from www.sp a risk.com 
that's my email down there, but you see the what the website is, www.sp, a risk.com, 
now come back to hydro informatics. Yes, I'm quite aware of that. And I think hydro 
informatics has been very beneficial in many areas. I mean, I know, for example, in 
developed, lesser developed economies, for example, in India, you will have, in many 
areas of a very inadequate water supply, where water is only turned on to a 
neighborhood for four hours a day and then turned off so that they can turn it on to 
another neighborhood for the four hours a day or some period of time, and this is a and 
during those four hours, people stockpile water in water tanks in their houses. And 
those four hours are not perfectly scheduled, and water informatics is or hydro in Max is 
being used there to inform the populations when the water is going to be available and 
so on. In the United States, we do sophisticated probabilistic modeling of water systems 
to determine water quality and water supply, and I'm using all that sort of technology in 
modeling how earthquakes and wildland fires are affecting water supply. However, 
hydro informatics only go so far. They allow much more efficient use of resources, but if 
the resources are inadequate to the task, if they're marginally adequate. Hydro 
informatics can make a huge difference. They can allow marginal resources to be 
stretched and used much more efficiently. But if the resources are wholly inadequate to 
the task, I don't care how sophisticated your analysis is, it ain't there the water just you 
can't do it. So hydro athmatics, I fully support them. Of it, I use it. It's a is very beneficial, 
but we need hardware as well as data science. So I hope that answers this question.  
 
Keith Porter   1:02:39 
Awesome. You've been at this business of trying to get cities to prepare for post 



earthquake conflagration, since 1988 when you and a couple of colleagues successfully 
got the mayor of San Francisco to buy that portable water supply system, just in Time 
instantly for the Moira earthquake, but you've been at it since then, and so far, you 
mentioned three other Bay Area cities that have portable water supply system. What 
have you found as the biggest challenges to getting fire departments to assess their 
need, recognize the need, overcome the need with, you know, systems like the ones 
you've talked about. How have you you know, where have you seen the biggest 
challenges and what are the biggest opportunities to overcome those challenges? 
 
Charles Scawthorn   1:03:32 
All right, so you asked, you asked that question in the context of fire departments. It can 
also be asked in the context of water departments and also city councils or mayors and 
so on. But focusing on fire departments, if you'll pardon the pun, fire departments are 
too busy running around putting out fires. They are they are fire bar honestly, are 
stretched pretty thin. They are expensive. I mean, firefighter may not think he's getting 
up well paid, but when you add it all up, there's significant fraction of a municipal 
budget, and they're always being squeezed. We saw that that that tension between the 
mayor and the fire chief is in Los Angeles after the Dallas ace fire when the fire chief got 
fired for probably telling the truth. That is not rare these days. The so the issue is that 
the fire departments have a lot of problems they're dealing with. You know, every 
minute they're getting a 911, call coming in for a heart attack or a fire or or something 
else, cat and a tree or whatever. And they they don't have many of them don't have the 
resources, especially the smaller departments, don't have the resources to address these 
problems as as well as they should be addressed. I have it has changed over the last 20 
years, and frankly, without trying hope on that song, I'm bragging. I think I've been part 
of the impetus for that change. For strongly, the fire department should appoint a 
border supply officer, and I can name a number of departments that have done that 
since I started making noise about that, and so that's that's one, having a person in the 
department who pays attention to this issue is is a major step forward, because then 
that person starts to see the gaps and how they can fill those gaps. And in many cases, 
it's not that hard. Another issue with fire departments, by the way, is that senior 
management, many cases the senior chiefs, there's a lot of turnover. Institutional 
memory is lost. I've dealt with, I've dealt with San Francisco Fire Department for 
decades, and a great department, but in some cases, they've, they've had turnover. But I 
was pleased to hear the chief the other day talk about succession plan for the senior 



management, which is new. The fire department now has a succession plan where 
they're basically training the younger officers and identifying them to so that, as they 
had have turnover, that they're not losing that institutional memory. And I think some of 
the larger, more sophisticated departments have that, but the smaller departments, and 
we have in the bay area alone, we probably have more than 100 fire departments up in 
Vancouver, the Vancouver Fire Department, another great department, and really the 
role model for everybody up in the Lower Mainland of British Columbia. But you also 
had Burnaby. You also have, I forget the name, but right now, but Westminster, New 
Westminster, North van, all these other departments up there. You know, the instead of 
having a greater Vancouver fire department, or they have a greater Vancouver regional 
water system, but they don't have a greater Vancouver regional Fire Department. So 
these are some of the issues having to do with that. But I have seen progress in western 
North America, from San Diego through Vancouver on these issues over my career, so I 
hope that responds to your question. 
 
Keith Porter   1:07:28 
Yeah, come back to it more after we get through a couple more questions from the 
attendees. Tao, why asks to fight urban fire? What are other challenges in addition to 
the water supply, are there any reliable urban conflagration model, I think models to 
your knowledge? 
 
Charles Scawthorn   1:07:48 
Well, yes, I've had one of I have an urban conflagration model that I developed, first 
developed in the 1980s and I've continually enhanced and applied since then, and I've 
used it for water departments, fire departments, insurance companies, emergency 
managers, FEMA, Federal Emergency Management Agency, State of California, 
everybody who has a stake in the game of help them with these models. The some of 
the other insurance modeling companies also have conflagration models. There are a 
number of wildlands fire models, but actually relatively few urban conflagration models, 
as mine and those that are used by a couple of the insurance models are the only ones, 
the best of my knowledge, now with the in the last few years, with the camp tubs and 
now Eden and Palisades fires, a lot of the wildland fire modelers are moving into the are 
developing urban fire models. So I expect to see a lot of good progress. Japan, by the 
way, has urban conflagration models, and I studied and taught in Japan for 20 years. So 
I, in fact, much of what I've learned was been through from Japan, and I've worked 



closely with people in Japan on this topic. So there are models there, there's, I'm not 
sure, that full response to the question came repeated to fight urban fire, what are, what 
are other challenges in water supply? Well? He also asked about models. But the 
challenges, in addition to water well, in fire, person power. You know what we saw. I 
mean again, the LA and Palace, the Eaton and Palisades fires. They knew they had a very 
dangerous situation, but LA Fire, LA City Fire, did not retain its off going shift eight 
o'clock in the morning, when the shift was over and they were going to go home, they 
were sent home or allowed to go home. LA County Fire, which protected Eden, kept its 
off duty, or outgoing shift on duty. They retained them, so they had double the 
manpower, person power, a lot of women firefighters now double that, and that helped 
some extent, and that cost money that they had to pay overtime to all those firefighters, 
but they did it, and that was before the fire broke out. So training of citizens, there is a 
very common program, which goes by various names in California, called nerd 
neighborhood Emergency Response Team, or search citizens. Emergency Response 
Team, where citizens are trained to do after an earthquake or other disaster, to do 
simple tasks by simple search and rescue, turning off gas, looking for incipient fires, and 
putting them out and other things like that. 10 for example, San Francisco has trained 
10,000 nerds personnel. Now they cannot do heavy firefighting, although San Francisco 
is not thinking about trying to up the up their game. But right now, they can't do heavy 
firefighting. But that, you know, 10,000 extra sets of hands helps the on duty firefighters 
awful lot. Another issue is something that goes back to again 100 years, is identifying 
fire breaks in the city wide boulevards, parks and those sorts of things, and in a sense, 
dividing the cities up into a series of cells where the fire can be confined to one of those 
cells and not spread across the fire, break the wide street, the park, cemetery, into 
another area. So these are all but most cities have not in World War World War Two, all 
the cities had developed that strategy. All the fire departments, through what was called 
Office of Civil Defense in those days, had developed strategies for this. And after the 
war, of course, the war is over. Everybody forgot about it. But now San Francisco, for 
example, has never forgotten about that. They've always may they have a series of fire 
breaks, but the fire department has strategy and tactics planned for fighting major, 
major conflagrations, so I hope that response to his question  
 
Keith Porter   1:12:31 
Awesome. Thanks. Selena Lee says, Thank you, Scott Thorn, sensei Professor Scott 
Thorn, for this very informative update of the state of the art of different water systems. 



I especially love the modeling that you've completed to simulate the water systems. Has 
this type of analysis been done worldwide or only for certain urban areas? Have you 
been able to connect this work to your existing fire conflagration work?  
 
Charles Scawthorn   1:12:59 
Well, I'm very pleased to hear from Selena. Hi, Selena. Selena spent was a dear doctor at 
the University of Delaware, and spent a summer in my laboratory in Japan while back 
and I believe she lives in Canada. Now, I'm not sure. Anyway, I've integrated the 
modeling of the water system to the fire the you know, there was a point in time where I 
had two separate models, where I modeled the fire, then when it ran over, and you 
modeled how much so the fire model told me how many much water I needed. Then I 
ran over and imposed those fire loads or demands on the water system and see how 
much water it would give me. Then go, take those results and run back to the fire model 
and plug those in to see where there was inadequate water. Then the fires would spread 
and kept running back and forth. Well, data science is advanced, and I now have all that 
all integrated into one model. So they, they, I do that. I don't know. I think in Japan, Niki 
no sensei Kyoto University has a similar model, and he motos on at the National Fire 
Research Institute probably has a similar model some so there are a few models, 
integrated models like that. In Japan, I don't know of any other similar integrated model 
in the United States. I don't think the insurance model is have an integrated model like 
that. I expect that in the next few years, these the wildland researchers who will now 
looking at the urban problem, Will, well, I don't know if they'll ever integrate the water 
system into that. They're all basically wildland fire modelers, so they come out of the 
forestry or area on there, but they may integrate a water model into it. But right now, I 
think mine is the only one that has that United States.  
 
Keith Porter   1:15:08 
Okay, thanks. So question, going back to my interest in the challenges of getting 
communities in earthquake country to recognize their firefighting water supply need. 
Could you describe how Oakland, Berkeley and Vallejo came to the decision to buy 
portable water supply system, and are you familiar with any others in the Bay Area that 
thought about it and passed 
 
Charles Scawthorn   1:15:39 
I think this, this issue comes down to this question is, is two relatively simple concepts 



that's sort of like common sense or not that common, two simple concepts that are not 
so commonly applied. One of these is information. You know, the Bible tells us the truth 
will set you free. And what I have found is that when you do an analysis that is well 
founded, well based and well communicated, decision makers will make the right 
decision. The constant case was one I met with the mayor of San Francisco on the spot, 
she decided to spend $50 million but there are many other examples of that. When 
people are presented with the facts, they will make the in my experience, often not 
always make the right decision. In 1905 the city supervisor San Francisco did not make 
the right decision. But that's that's one. The other one is leadership. The you mentioned 
Vallejo and Oakland and so on. That was due largely to the leadership of a San Francisco 
Fire Chief named Frank Blackburn, who really provided the leadership saw this issue. 
Everything I presented today is stuff that he was talking about 50 years ago. So the 
problems new solar solutions and and try to spread the word. And he's retired now. But 
there are others, in chief, Collins, that is at Cal OES and other fire fighters retired or in 
the service, Chief Miller and chief Chrisman in San Francisco, Chief Sprague and Berkeley 
and so on. The new chief of Illinois at LA County, LA City. I know him a bit. These are all 
people who are providing the leadership so but there's only a few. And as I said, on the 
fire side, they they got a lot of fires to put out. They have other issues to deal with. On 
the water side, there are some there is some leadership to not as strong, I'd like to say a 
stronger on the water stop, but those are the fundamental ways in which progress has 
been made. Oh and Vancouver, by the way, there was, there was leadership up there 
that actually the city of Vancouver really deserves praise for the way they moved 
aggressively in 1990s to get that system built, and they did a they did a very good job of 
it, much better than what you typically see down here.  
 
Keith Porter   1:18:53 
Please, go continue. Okay, tell lie. I'm going to skip over your next question and go to 
your third one. Charlie, do you think it's possible or feasible in the United States to train 
volunteers in each community to fight the fire, to protect their community without 
evacuation. That is using only volunteers. 
 
Charles Scawthorn   1:19:12 
Well, I mean, it depends on what you're going to task them with. As I said, there is a very 
strong nerd and cert programs, and I'm sure in Canada there's comparable programs 
that do train people. The matter of fact San Francisco right now is the fire department is 



proposing that all high school students receive so many hours of emergency response 
training so that it is the basis is made even larger. I know I have a grandchild, and at the 
age of 10, their class in school, they were shown, they literally were given a fire 
extinguisher and shown how to put out a fire with a fire extinguisher the age of 10, and 
they'll never forget that that training will stay with them for the rest of their lives. So we 
come back as regard to heavy firefighting. No, you the well, we had to find heavy 
firefighting. Normally on the non conflagration situations, fire departments engage in 
what's called aggressive attack. If a house is on fire, the first task is to make sure there's 
nobody in there and save lives. They do the rest the rescue, but very quickly, when 
accomplished that, they'll go in with an aggressive interior attack, and that means 
literally, going into a burning building put out the fire. You can't ask that requires 
enormous amount of training, as well as equipment, self contained breathing apparatus 
and a lot of other equipment. You can't ask ordinary citizens to do that. But in a major 
conflagration, you don't do that. You engage in defensive tactics, which is basically 
surround and drown. You just try and set up a perimeter and stop the fire from crossing 
that perimeter. Citizens can help to do that in the 1989 long period earthquake in the 
marina, I was there and saw citizens doing helping the fire department to do that. But 
that, even that, requires more training than the nerds and certs are getting right now, 
and that's what San Francisco was thinking about upping their game to do that. It can 
be done during World War Two, the home front, in the UK, in the United States, 
probably in Canada. People were trained to do that. Lots of men and women were 
trained to in case of an attack, to put out fires and so on and so forth. So of course, that 
was a very urgent situation in those days. We don't have quite the same urgency today, 
so people may not be so eager to do that, but so the short answer is, to some extent, 
yes.  
 
Keith Porter   1:22:05 
Okay. Response to this question, thanks. My colleague, Alexa Tanner from ICLR, says, 
during the California fires this year, my social media had people connecting their pools 
to lawn sprinklers right before evacuated, or sadly, people not evacuating to try and use 
pool water to save homes. Do you want to comment on people using their own their 
pool water and their own sprinklers?  
 
Charles Scawthorn   1:22:32 



Yeah, well, first of all, LA is unusual in the sense that not every house, but many houses, 
especially in the more middle class and affluent neighborhoods, they all have swimming 
pools. And actually in LA City Fire Department and LA County Fire Department, that's 
part of their tactics. In the 1994 Northridge earthquake, they use water from swimming 
they have broken mains, and they use water from swimming pools to put out fires. So so 
fire departments know that. But for example, in the Bay Area, not you know, it's colder 
up here, we don't have as many swimming pools Seattle and Vancouver. I don't think 
there's many outdoor swimming pools in houses. So I don't think it's too many 
residential swimming pools. So if la it does work, and it's a major resource. In effect, it's 
sort of like systems, except the pools aren't quite as large, and their AX, their 
accessibility is not that easy, often for a fire engine to the fire engines on there carry 
what are called eductors, which allow them to draft, sort of draft the water out of 
swimming pool. But it's a modest amount of water. If they want to really get in there 
with their heart suction and draft the pool, they typically have to drive across the 
backyard, break down fences and so on. So it's not that easy. The smart thing to do 
would be to require every residential swimming pool to have a connection out to the 
curb for fire departments defense as far as homeowners themselves setting up 
sprinklers and portable pump and portable generator to to power the pump and set up 
foot goes around the house to do that. I There are a few cases where that was 
successful. People did do that. Those people had thought it through and had acquired 
the equipment and had figured out what needed to be done when. And I read one case 
where a guy had, he had the foam, because, you know, you splash water on a building, it 
quickly runs off, but if you put a little foam into it, it'll stick to the building and protect 
the building much better. And this fellow had set up sprinklers, and not just ordinary 
lawn sprinklers, but sprinklers up on tripods that projected onto the building with foam. 
He had a swimming pool, he had his pumps, he had everything, and he saved his house 
and he evacuated, but the house was saved. And anybody can do that. Can most people 
do that? Unlikely, if there's a business opportunity, if a company could come in and say, 
for a few $1,000 say, I will completely set everything up for you to win and show you 
how to do this, and everything else. That'd be a nice little business.  
 
Keith Porter   1:25:32 
So I think that, I hope that response to that question, I think so I'm going to ask you one 
last question, and then I'm going to give you the final word. To give us any final 



thoughts. My last question, Would you kindly just restate the obvious? What are the 
criteria for where an emergency firefighting water supply makes sense? 
 
Charles Scawthorn   1:25:52 
Well, anywhere where you're going to have an emergency fire, the So are you going is, 
what is the potential you look at your community and say, what is the potential for a 
conflagration? And anywhere where you're exposed to wildland and that's an increasing 
area with climate change and encroaching communities onto wildlands, is an area, 
anywhere where you're exposed to seismic risk is an area. Well, when you put those two 
together, that's most of the western North America, and, a matter of fact, parts of 
eastern North America. We just saw wildland fires in Long Island in New York and 
Florida has enormous wildland problem. Parts of New Jersey do parts of Tennessee. So 
it's other areas too. There may be other situations where you're exposed to where you 
have the potential for major urban conflagration. Parts of the older, the parts of old, 
some older cities. Salem, Massachusetts has had a number of urban conflagrations over 
the second half of the 20th century because they have a bunch of old wood 
construction Boston, Boston, some other areas where you have large expanses of wood 
frame construction, which is most in North America, you have this potential. You know, 
the largest, the most deadly wildland fire in North American history was in Michigan. 
Same day is the Chicago Fire. It was the Peshtigo fire. So you have and look at Fort 
McMurray and Jasper fires. And I think that's correct name in Canada. So you have all 
these. Those are wildlands fires, of course. So that's the potential for it. And again, the 
solutions are, identify your fire breaks, identify your alternative water sources, identify 
how you're going to get the fire, the water to the fire, identify how you're going to use 
the water at the fire. Who's going to do it? Answer those questions. Well, not just 
answer them, but I mean, act on those questions, and you have probably save 1000s of 
houses. 
 
Keith Porter   1:28:03 
Thanks. So with that, I'm going to ask, first of all, before I ask you for your final 
comments, I want to remind our audience of next month's Friday forum. It's april 11, 
where Brent doberstein and Charmaine Mendez Millard of the University of Waterloo 
are going to talk about home buyouts for flood risk reduction. Charlie, any final first of 
all, thank you again. Wonderful talk. Any final words that you want to leave us with? Any 
if we take away one thing from your talk? What should that be?  



 
Charles Scawthorn   1:28:42 
Well, I'm not sure. I think I've talked up about that. I just I heard, I think it's Premier or 
the governor, whatever, whatever he is, of Ontario, that they Doug Ford, talk about 
premier of talk about the tariffs and all this stuff, and how he, in the nicest way, as 
Canadians always do. He's just said, you know, we're family. This shouldn't be 
happening. And I couldn't be more wholeheartedly feel the same expression situation. 
So we're all in this together, and let's, let's try and not have our cities burn down. 
 
Keith Porter   1:29:29 
Thank you so much, Charlie. Great talk. Thank you everybody for attending, and I hope 
to see you next month. Once again, Charlie's the video and Charlie's deck will be 
available this afternoon, or probably, or definitely by by Monday afternoon at 
www.iclr.org/workshops bye. Everybody. Have a great weekend, and thank you. Take 
care. Thanks, Charlie  


