Firewise Virtual Workshop:  Mulch Combustibility

[bookmark: _GoBack]Cathy: “I am Cathy Prudhomme, the community outreach program manager with NFPA’s wildland fire operations division. Today’s topic is Mulch combustibility – Choosing the Right Type for Your Wildland Urban Interface Home. Thank you for joining us today, our featured presenter is Steve Quarles and he is going to tell you more than you ever thought there was to think about concerning mulches. This topic was the second most requested in a recent questionnaire we sent to more than 1000 Firewise communities earlier this summer. Just a little bit about the format for today, after Steve’s presentation he is going to answer 5 questions submitted from participants in Texas, South Carolina, California and Colorado. We are privileged to have Steve with us today, if you were able to attend the July workshop he was our active expert guest presenter for that one too. Let me tell you a little bit about Steve. He is a senior scientist with the Insurance Institute for Business & Home Safety at the research center in Richburg, South Carolina. He joined the IBHS research center team in 2011. Prior to IBHS, he worked for the University of California as a Cooperative Extension Advisor. During 2007 and 2008, he worked part-time with the California office of the State Fire Marshal where he developed, coordinated and served as an instructor for the educational program related to the Wildland Urban Interface Building hosing standards. So we welcome Steve. We are going to start him off with our first question for the day. Steve we often rue newly residents say to us the prized mulches combination they should be concerned with when mitigating their property. With such a large array of mulch choices and some only found in certain geographical areas, which mulches provide the best performance in preserving water in the soil reducing weeds and especially for fire resistance purposes?” And welcome again Steve thanks for being here.
Steve: “Thanks Cathy and thanks to all of you for joining, some of you for the second time. Before I answer that question I just wanted to give a shout out so to speak to some colleagues in California, Nevada and other parts of the country, Colorado and Florida for providing some information that I am using at some portions of this webinar, so I’ll give a particular shout out at certain points but the people you see on the screen were particularly helpful in putting together this webinar so I just wanted to acknowledge their contribution. So regarding the question, there are enormous amounts of mulch options as you indicated; I’ve broken them down into organic and inorganic. The organic options you see on the screen are some of the common ones bark, woodchips and the like, pine needles are very common here in the south east anyway, straw can be used and then in some portions of the country some shells or hulls from fruit trees are often used. Rubber tire mulches are getting to be common, they are sometimes listed in inorganic categories but even though….. while there are inorganic constituents they are largely inorganic products, but put them in this organic category for the purpose of this particular webinar. Inorganic options include rock, gravel, river rock, there are a number of kinds of rock out there but in whatever form they are rock and so basically you have inorganic and organic options. There are a number of benefits to organic materials; keeping water in the soil and around roots, limiting germination of weeds and therefore limiting the growth of weeds, they tend to moderate soil temperature (the pick of the organic ones), and as you see they minimize soil compaction, the organic ones again break down so they can provide some nutrient value to the soil; the job of every mulch is to be attractive and somewhat in the eye of the holder but that’s one reason why they are there. A particular disadvantage of every kind of organic mulch, indifferent to where you are using it is that they are combustible. This list comes from as you can see Utah State University Press document but the author is a University of Nevada cooperate extension specialist horticulture. So either the general option is inorganic mulch option that some of the similar characteristics as organic but they tend to keep the soil warmer underneath them so it is different, they don’t do much for soil structure and because they don’t break down they don’t add to soil fertility and they don’t really have a nutrient value to offer. The advantage in certain locations around the property of organic options is that they are non-combustible they don’t burn. So we’ll get a little bit more into that a little bit later. There are a number of publications out there that can rate various attributes habitually. Since you are coming from all around the country, I would advise to do a web search on mulch and cooperate extension, almost every state I suspect would have a state wide or local paper or article that can be downloaded on local mulches and the various characteristics of them. This one happens to be again from the Nevada author, the Utah state publication. Of particular interest here is the note about the flammability of recycled tire mulches and we shall certainly talk about that in a little bit more detail in a minute. So here’s this one example from a Nevada author and then I told you one more example of a lead one, this one from Missouri; and again it lists various attributes of the mulch products that are available in that area and then rates different attributes according to this author’s perception of them. So this is for some persistent mulches for ones that would be around for more than a year or so and then the same kind of list from the same publication on inorganic mulches. Here are some options and some ways to characterize them. They all seem to do basically similar things, we talked about some basic differences between organic and inorganic and I’ll just encourage you to look at some of these local lists to get the other attributes you are looking for. We are going to focus today on the fire or the combustibility characteristics of them. I just want to spend a second on this non-nutrient value of the inorganic mulches. These beautiful pictures are from Colorado Springs and they represent what is called a non-combustible zone in the very near home zone so these are non-combustible mulches. This is sort of a recommendation coming from mini educational outreach organizations with IBHF included but Firewise and the fire program in Nevada are all recommending this kind of a zone around the house because we are advocating for this non-combustible zone. The fact that there isn’t much nutrient value for vegetation in this zone doesn’t seem to be such a disadvantage as we are not really recommending pathing anything here. Another option that is ok but not as good as what we call a low combustibility zone that would be using an irrigated lawn or low-glowing non-woody kind of vegetation like fallen plants for example. And then again because playground structures always tend to use mulches of some kind around them, rock mulch may not be such a good thing in playground structures but playground structures tend to be made by wood, metal or plastic these days, and you’ll notice here this is an example of a wood playground structure, pretty large embers because of what they are holding up. You know I would argue with that type of landing surface, the mulches around them would be something to really consider and the placement of the playground structure is another thing to worry about. So this particular playground structure has a wood chip kind of a landing structure or base and so it would be more readily ignitable from an ember exposure compared to these large embers. This keyway cut here for the metal support system to hold the column up could be vulnerable if ignited and flames got in there but by and large because it’s such a large ember, it’s really the combustible nature of the landing surface or the mulch around it that we would be concerned about. So hopefully that answers the question. We’ll go on to the next one.”
Cathy: “Thanks Steve. Now that we know about performance characteristics can you talk about size, shape, texture and how that can impact fire resistance?”
Steve: “Sure. Definitely these characteristics do influence the fire characteristics of the mulch. Before we start on that road I just thought I would use some of the things we might be thinking about when we want to talk about the fire performance of mulches; and these are 4 characteristics that are developed by Bob Martin who was on the pack of EP Berkeley and this is from a paperback in 1994, but we have 4 different attributes ignitability, sustainability, combustibility and consumability. It’s a way to think about how mulches act and respond to fire. Ignitability is how easily does fuel ignite, sustainability is once ignited how long will it burn, combustibility is how much energy is released, we have a particular term for this it is called Heat Release Rate, we will talk about it in a bit more detail in a minute; and then consumability is once it ignites again does it completely burn or is there some unburned fuel left. We’re leaving you ways to think about and discriminate the performance from a fire perspective. So, this is the first slide I’m using that came from a presentation by Alan Long who is one of the shout out guys earlier in the presentation. Alan, when he was at the University of Florida, he is a retired guy now, but when he was working along with colleagues at the US Forest Service, the Southern Research Station and colleagues at NIST in Gaithersburg Maryland had to collaborate on a project where they were evaluating in the field and in the lab the performance of various kinds of mulch products. This is where they did study and if you haven’t read about it I suggest you get it. This is a presentation that Alan provided to me and if you see slides of this kind of background it’s from that presentation. I’m just using this to introduce the fact that it’s coming from Alan and we would be talking about it as one of the examples of a field and lab based study to evaluate the fire performance of mulches. So they looked at a number of mulches for different kinds. I’ll show you a picture of them in a minute. They used a circular layout for the mulches and they used a drift torch to ignite it. The circular layout was really a good idea because it allowed them to ignite at a different area depending on the wind direction and wind flow for a given day when they were doing the test. So if the wind was blowing from right to left, they would ignite it here but if the wind was blowing in a different direction they would ignite it at another location; but still they would get the same kinds of distance to cover and what not. These black and white poles are used to evaluate flame height and you can see in the lower left hand picture there are some cameras that video tape the process; and there are some stakes in the lower right hand picture, you can see some stakes, they can evaluate burn depth. Somewhere we cannot see wherever they had metal tags with pictures of paint so they couldn’t understand or know the maximum temperature that was reached as the fire spread from one side to the other, so it’s a really good layout experimentally and they were able to capture some good data so we’ll be using some of this data along and along during this webinar. Ed Smith and I, Ed is a UC cooperative extension specialist; he and I had a collaborative project when I was at the University of California and we used essentially the setup that the Florida Forest Service collaboration study used. We used a different plan in Nevada, but you see we used the same circular layout; we just used more local mulch products in the west and we also conditioned them a little bit differently. In Florida, at a fuel project factory they had artificial rain on the plots to simulate time since rain. In the west we know what we get, in Nevada and California you do not get too much rain in the summer time so ours was completely dry during the conditioning time so to speak. So this was the field result, I am going to be talking about this field result also. One difference between the Florida and Nevada study was that we used a fan so we had a constant wind flow but the ignition was by drip torch. We had these temperature tags, if you can see in this picture that has temperature sensitive paints on it and we also used the strike rod to be able to post process flame height by looking at the video recording. We definitely used the strategy that was used in Florida to do this particular study. This is the picture of rubber mulch burning, so you notice that the entire plot doesn’t burn all at once and sometimes it preferentially burns certain areas and not others. Some mulches completely burn depending on the characteristics of consumability of that item. So this is a picture of the mulch products Florida used. They used pine straw, shredded cypress products, it has some hairy products; sometimes this is called gorilla hair mulch. And then they use two different sizes of bark mulch so there are large chunks and small sort of chunks. So they used these in their study and they measured these for the items: rate of spread, once the flame was ignited the temperature at various heights and then they measured the maximum flame height and with the stakes that were shown in the previous slides they measured how deep the fire burned; that adds to the consumability part of the product. This table and other tables that were used have come up from a paper by Lane Zipperer who was one of the collaborators but this paper was provided to me by Alan Long. So thanks for that. And in the lab I missed, they also measured the release rate concept which shows how much energy is released and we’re seeing here two ways that evaluated the information, one is during the time the mulch product was burning how much total heat was released and that’s the upper graph and then the lower graph, during the total time what was the largest amount of heat released and this is typically a kilowatt kind of a number as you can see these plots on the y-axis. So, these were the mulch products used in the Nevada, California project that Ed Smith and I collaborated on. We used again pine needles and various mulch products, and we used something called Tahoe chip with this fuel management project around the Tahoe basin where they chipped some materials so we used that in our study also. So these are mulch products and this is an example of our results. Ed came up with a pretty clever way of determining a composite way to evaluate performance using a bar graph. So we combined flame height, rate of spread and temperature in this bar and were able to get sort of a relative ranking of the products. Pine needles are easy to ignite, have a pretty fast flame spread and pretty high temperature in the location where we were measuring it. It was similar for the shredded rubber product but we’ll come down to the composted wood chips where it was a much better performer. So this allowed us to rank them and you can see sort of a relative ranking in this graph. This is a picture just to finish up with this particular segment or this question. This is a picture of a composted mulch product, not much flaming at all but smoldering combustion, a very slow rate of spread, temperature at the spot where it was smoldering was pretty hot but no flames to speak. We did an ash analysis on all of the products and this particular one had really high ash content. Ash is a non-combustible part of minerals and this had a very high level of them which explains the low flame and low rate of spread in this smoldering part. Because of the way you do the compost with the turning I think gets a lot of dirt in it and that’s how it gets such a high ash content. So to summarize some of the things which you can look at and some other results we’ll be talking about these again as we move out through this webinar, so back to you Cathy.”
Cathy: “Thanks Steve that information helped a lot. Can you talk about application now and tell us what the recommended distance for a mulch placement is and the depth it should be applied.”
Steve: “Sure. I think there are two reasons I’ll be talking about this, we are trying to minimize the ability for flames to touch the house and so when we’re talking about the recommended distance we’re talking about near home zone, we’re also talking about placement of mulch on the property. So in the near home zone this is the same picture as it’s a good one because it really demonstrates what we are trying to convince people (home owners and the like) to do and that is to create a non-combustible zone near the home. 0-5 ft is somewhat arbitrary, you can see something less than that, sometimes you see something more than that but the point though is to create it so that ember accumulating at the base of the wall only have themselves to ignite on the horizontal surface. There won’t be anything on the horizontal surface to ignite near the home. We still have to worry about the vertical wall and we’ll talk about that in a second. So that’s one thing, the other part is just regarding placement of mulch products around the property; and this is somewhat like your normal base requirement. You want to make sure that it’s an island and what you don’t want is for fire either from vegetation or mulch to be able to allow the fire to move to the building from somewhere around the property to the home. So, in the near home zone again we recommend this non-combustible zone that sort of implies a non-combustible mulch product or some other non-combustible thing. So we’ll be talking about ignition by ember which is what we’re trying to minimize here or eliminate. We have what I call direct ember ignition scenarios in this picture. In the upper left hand column you may have seen this in the last webinar as well but it’s a good point; this is from Colorado Springs, although it can catch fire but we have a non-combustible zone clearly because it’s a driveway horizontally and a non-combustible skin vertically. But we had accumulation of ember at the base of the wall here lower in the upper left hand picture which ignited the combustible material behind this non-combustible skin. We can see that in the lower picture which was a column on this garage, to the right of this left column, and it ignited the wood framing and it also ignited the insulation, the rigid insulation that was also in this wall assembly. It was because of accumulation of ember, this is a direct ember ignition. This is one thing we are trying to get at and by having a non-combustible surface using this non-combustible mulch for example next to the wall we at least get at or address the horizontal component, but we still need to worry about the vertical component. Here is an example of indirect ember ignition but an example where there was a non-combustible zone. The non-combustible zone was in a fire path because of storing of firewood next to the siding right next to the home on top of the non-combustible mulch material. So embers ignited firewood pile, framing firewood pile ignited combustible siding and it moved into this garage. So we need to create the non-combustible zone but we need to keep it non-combustible by not putting other combustible things on it. And then this is another example of indirect ember ignition with more than 5 ft. This is about 10 or 12 ft. This is the Southern California fire in 2007, where there was a much larger firewood pile. So here’s an example of 5 ft. If you have a large combustible thing then it needs to be moved away if it is vulnerable to ember ignition. Here’s an example of a situation where there is bark mulch near the home. Even if we have a non-combustible siding on it as we do here, this is a fiber cement siding product, typically you do not have a non-combustible material in the wall. In this case, if you look at the lower right hand picture, there is combustible sheathing and combustible furring strip that will hang out over the silk right, so if this bark mulch is ignited by embers which it readily will if there is an ember exposure, you’ll have fire burning through the wall and underneath the siding. There isn’t much clearance here you notice and so the option for potential for igniting these combustible components in the assembly are pretty high. So for these reasons we argue for a non-combustible zone next to the house. So that’s I think getting at the last question and I think we’ll move on now to the audience questions, back to you Cathy.”
Cathy: “Thanks Steve. In last month’s workshop we received a lot of comments from participants. They liked the opportunity to submit their questions they asked during the expert segment; and for this workshop we received a really large volume of questions, that was great but it was tough deciding which ones to use today. So there are five we are going to use today. The first one is from Eric in Texas and Eric says he’s heard differing opinions on mulch as it relates to its overall benefits, wildfire suppression, and how it should be left on the ground post project. Can you provide some insight into those things he asked Steve?”
Steve: “Sure thanks Eric for the question. I think for this one I looked at a lot of literature and consulted with some colleagues. For this one Andrew Knottbaum who was in Colorado Springs but now is in Boulder was quite helpful. This picture shows the chipping operation in Colorado Springs and as indicated by Eric once you have these slash there are several things you can do with it. Chipping is one, if you chip I have provided some options for it you can see here. You can pile it and burn it on site, you can put it in a semi kind of a truck and haul it away, if you chip it you can also haul it away, you can broadcast it on the ground, you can pile it on the ground. There are a number of ways to do this. Anytime you haul away you are adding cost, and so often that’s not an affordable thing hence you are left with one of the options on the ground. I think that gets to the question. So here one option is to chip and this way they would broadcast. This is another picture of that kind of operation. This is one that was taken several years ago at East Bay Regional Park which is in the San Francisco Bay area of California. This is a masticator and in this case they are definitely just distributing it or broadcasting it on the ground. This is just a picture of the chipping of the head. So often what you can do is the function of what kind of machinery you have access to. If you have a masticator on the ground then distribution is what is going to happen. With chipping you have more options but often cost would dictate. I talked to a number of people about this, from Andrew removal is better but the high cost is a factor that often makes you keep it local, weed control can be a benefit of broadcasting so you might want to do it, I talked to professor Scott Stephens at Berkeley and my colleague Yana Valachovic who is a forest advisor in Humble county California, who then talked to Professor Kane at Humble State University and got some information and feedback from them. If you are going to broadcast, the chip depth shouldn’t exceed 4 inches. The problem with broadcasting is the potential for smoldering combustion. Yana Valachovic, Professor Kane and Professor Stephens all pointed to that potential problem and pointed to the reason a pile that would be specially located not close together, not in such a way that would allow the fuel would be a good option but all agreed that the broadcast option should be a viable option as long as the chip depth doesn’t get too thick and that magic number seems to be less than 4 inches. As I indicated, Yana indicated to me that the equipment choice might be able to dictate what you will be able to do, broadcast with a masticator is a better option; and she also made a good point that I think is good for all of us to keep in mind and that is really to keep our focus on fuels management work and just be aware of some of these issues but there are a number of ways around certain issues. Broadcast is fine, for piling people think alike, but it’s not a deal killer if you can’t. I think we’ll move to the next slide. This is a slide again from our study, Ed Smith and my study just to show you the difference between a thin layer and a thick layer of a product. For Tahoe chips you can see, this was maybe 3 inches thick and this was single layer so an eighth of an inch or a quarter of an inch thick really thin and you still had flame spread and flame height and all that in a single layer. This was considerably less than that for a thicker layer. So, we do see that thickness helps and we do get a similar kind of results from the Florida field study, again from an unpublished report by Wayne Zipperer provided to me by Alan Long. We see 2 different groups of numbers here, 5 cm thickness which is roughly 2 inches and 10 cm thickness which is roughly 4 inches. For these various kinds of mulch products, just look at the rate of spread and the temperature. For the rate of spread there isn’t a lot of difference between what we see in the thinner and thicker one, similar thinner to thicker not much difference, so it does indicate that if you are going to broadcast and you keep it relatively thin for certain kinds of mulch products you should be okay. So good next question thanks for that one and we’ll move on to the next one from Steve so Cathy back to you.”
Cathy: “Boy Eric was very lucky that he had four people of that caliber answering his question. So Eric I hope that was a good answer for you. Our second question is from Steve in South Carolina, not Steve Quarles, who would like to know if there are differences in the time of ignitability with commonly used types of mulches.”
Steve: “So thanks for your question Steve, if it is Steve I am thinking it is you are welcome to come to the lab anytime, bring Bill with you. So yes, there are some differences and we’re going to talk about those using again some information from Florida study and some information from our lab. So, this box got chipped a little bit so I apologize for that, I am going to arrow back, I think we can fix this. So we are going to look at ignitability in terms of flame spread, because it’s something that is easily ignited it’s easy to imagine the fuel being able to move rapidly through it. So, we’re going to look at this ignitability column and this little dashed box that is supposed to be around shredded wood, but you’ll notice that pine straw has a high value, it’s easily ignited, the flames spread pretty quickly and the bark products both large and small chunk are harder to ignite, definitely ignitable, but harder to ignite and therefore slower to ignite. The shredded wood, this is interesting to me because it does not necessarily agree with what we found in the Nevada study, but shredded wood because of the fine hairiness of it gets ignited more easily than the large and small chunk because it had some other mass and chunkiness to it, it was harder to ignite than the pine straw. So, we get to the relative value in terms of ease, not so much time in this one, and this generally agrees with the same kind of analysis in terms of relative rating. With the Nevada study that Ed and I did, we really showed no difference between the shredded rubber and the pine needles; and there was a difference that was shown in terms of the relative rating that was shown between the shredded cypress and the pine needle in the Florida study. One difference could be the compactness of the shredded cypress in the Florida study. They did a number of rain scenarios that could have compacted it because of water moving through. So it could have been more densely packed than the shredded red cedar that we used because we did not do any kind of watering at all, it was completely drying out during that summer time exposure. There could be some reason for that difference. We did not see really quick ignition of the rubber mulch but once it ignited it was a good performer as we can see here it has the tallest bar; so that’s for the relative again. In 2011 at our lab in South Carolina, we did study the ignitability of various things and one thing we did look at was pine needles and bark mulches; and so to get at the time of ignition in our lab I did some time stamp checking on some pictures. So here in the upper left hand picture we have igniting the bark mulch material in this burn chamber and there is a gas burner at the bottom of this burn chamber, we had 5 of these guys and it took roughly 11 minutes to get to a point where it was ready to generate ember, so we’re just at that point where we’re going to be generating ember here. The next slide should be on burning mulch and ember coming out of the generators. The point though, the bottom-line was that the pine needles ignited roughly 1 minute after the ember exposure to them and the bark mulch ignited 3 minutes after the ember exposure started so we had some actual time. These leaves were dried products maybe with 4 or 5 percent moisture content or so, so that the pine needle again though was very quick and it took less a minute or about a minute and then the bark took longer but really not a huge amount longer, given the exposure of 1-3 minutes we could put some sort of time thing on it. 1-3 minutes are definitely in the ball park in terms of what we can expect in terms of an exposure of ember on a house. So with that we’ll move to the next question.”
Cathy: “Thanks Steve, and thanks to Steve in South Carolina for that one. Our next question comes from Chris in California and he wants to know if mulch or woodchips generate more radiant heat in a high intensity or a low intensity burn. And then would a 2-3 inch layer of mulch or one of the woodchips of similar size and density have the greatest potential to produce firebrands; and is the embers size roughly the same for both?”
Steve: “Thanks Chris, we’ll talk about this in the way we have the data to talk about it. So by mulch I am thinking you are talking about bark mulch and woodchips are woodchips. Radiant heat is going to be a dependent on…. I’ll give you some pictures in a second, but radiant heating is going to be a function of how much is there burning…. Well I didn’t want to go there quite yet. Nevermind, I’ll stay here. The radiant heat is going to be a function of the depth of it and really how far away from the siding the exposure surface is.  And then we’ll talk about the firebrand size or the ember size based on some study that NIST has done, so let’s go and look at some pictures. So, this is some IBHS 2011 study where we did the mulch bed study that I used to give the time to ignition; and this is a very typical heat flux or release rate curve. Those are two different things but in this particular slide we had heat flux sensors in the wall next to the pine needle mulch. The pine needle much was ignited by the ember exposure and we had a pretty quick ignition, a quick rise to the peak and then a drop off as the pine needles were burned and depleted. So you notice that we spend very little time over this 20 KW/m2 which is what the y-axis is telling us in terms of the measurement for heat flux. This red box shows the red cedar ignited after 3 minutes at 20 KW/m2. This is a table value of approximate ignition time at different heat flux values. So if it was strictly radiant heat, this wouldn’t be enough to ignite cedar siding. It might scorch it but it would go out as this flame depleted. If it was some other product that was burned longer then maybe we would have something. Also, if this pine needle is close to the building so that you actually have flame contact exposure in addition to some radiant component then it would be a different story, it would be somewhat more about the configuration of the siding and condition of the siding, because you could with this kind of exposure have ignition that would sustain depending on what is there to burn so that’s another reason for keeping this away so that you don’t have flames touching. This radiant heat is one thing but flame contact is a different animal so to speak. The next couple of slides are from Alan Long’s presentation and it shows a similar kind of curve for their foremost products the pine straw, the large pine bark, the next slide will be the small pine bark and the cypress. We see the same kind of quick rise and heat release rate. This was actually done at the NIST laboratory in Gaithersburg, Maryland. We have the same kind of curve; things that are readily ignited and burned fast, they have a steep up and a steep down as the product burns out. The larger material, whether it has more mass is slower to ignite, slower to get to the peak and then it continues to burn longer. This is pretty common and if we look at the next slide we see small bark mulch with the same kind of slow rise to the peak and then as it gets a head of steam so to speak and starts to burn some more, it looks like at about 3000 seconds it burned out whereas with the large bark mulch it still is burning longer so there is more stuff there to burn. The shredded cypress acted more like the pine needles. It burned and then burned out because there was a large chunk part of this; it looks like it is this compaction component that really stops it from burning. Anyway, this is a pretty common curve for vegetative mulch and so to answer your question it’ s really a function of the size and how much is there, but it going to look sort of like this and how big it gets and how long it is, it’s really a function of mass and particle size. But this gives you an idea of the types of things you might be looking for. In terms of size, NIST has really done a lot of work on characterizing the size of various mulch products. They’ve done this mostly by looking at burning vegetation. They’ll take a tree or whatever into their lab and they’ll ignite it and catch the embers in pans surrounding the item that is burning. The pans have water in them so the embers quench, they dry the particles in a fairly arduous measurement process measuring the surface area and the mass. So, this graph shows the area of the particle on the y-axis and the mass on the x-axis, the surface area is in mm2. You’ll notice that most items are below 1500 mm2 and there is a large chunk of them in the less than 500 mm2 area. So, how big is that I’ll show you on the next slide. I think this means that there are a lot of things that are small and a fewer number that are larger, and that’s sort of what you can get out of these sized types of products. If you have vegetation burning, you’re going to largely have cylindrical things, cylindrical embers of fire brands and if you have other shapes burning you might end up with more square things so building products might be more square. If the vegetation is going through some sort of masticator, then it’s going to be chipped into other kinds or converted into kinds of shapes. Just to get an idea of the sizes, I made some hand graphs so to speak of two different diameter twigs at various lengths and gave the surface area of the cylinder in mm2. So notice they get about the 500 mm2 range with a 5 mm diameter which is about 6/32 of an inch, we show that up here on the upper left. We need to have about three-quarters of an inch….. that’s  not right is it, it’s a wrong conversion, 20 mm, sorry about the bad conversion. For a 2 mm tube we need about a 40 mm twig length which is several inches long. But things are typically smaller than that as you saw in that graph, and if you have construction material that might tend to be more rectangular and definitely if you have chips it’s more rectangular. I’ll just show you a picture of these wood chips and wood dowel mixture that we used in our last series of experiments we just finished up in January 2014; and you’ll notice that they are quite a bit smaller than what we saw in that last slide. This is typical of the embers that might be coming off of woodchips which is what we were using for our raw materials that were coming out of our ember generators. We did use some cylindrical items, wooden valves to get larger components and they are in here but they have burned down themselves. So hopefully this gives you some idea of the types of sizes that you can expect, but really the size you’re going to get is going to be a function of what’s burning and how long is it transferred before it lands near you or near your home. So thanks again for that question and back to you Cathy.”
Cathy: “Our next question is from Scott and Nancy in Colorado and they want to know how long does it take for mulch to decompose and rid a property of its risk.”
Steve: “Thanks Scott and Nancy. I’m just going to show you a couple of slides here. It sort of depends as is the case. This is again from the Missouri publication, it gives you an idea of the types of mulches that are persistent and those that break down quickly and so according to the author of the Missouri publication, the types of mulches that break down quickly are these on the left hand table. Leaves, hay, lawn clippings, these kinds of things tend to break down quickly. The types of materials we are talking about because that’s what we have most of the data for are combustibility items. They take longer to break down but even when we get here like to the bark mulch it’s a function of the size of it and somewhat the texture of it. There is a Cornell publication that gives some information about this and they have three kinds of bark. One is the chunk, one is what we call a conditioner of soil and then there is the shredded bark; and the chunk part would be more persistent than the other two because of the lack of finer components to the chunk versus the granules or the shredded. So if you just look at the type of mulch you have and look at the particle size of it and the amount of fines in it, I think the more the fines and the smaller the chunk, the quicker it’s going to break down. So hopefully this is helpful. Again I think if you went to your local cooperate extension website, you will find some information about local mulches that might be available around where you are. So thanks and on to a question from Becca so Cathy…”
Cathy: “This is our last question Steve and it’s from Becca in Colorado. If a wood or bark mulch is used around a fire resistant tree species, what depth should it be applied to avoid damaging the roots, if ignited?”
Steve: “Thanks Becca. So I am going to rely on some information I received from Gary Nakamura, a former specialist of UC cooperate extension, who basically said if you keep the bark mulch layer about 2 inches you would be pretty safe and I am going to give some background to that now. So first of all the types of roots that would be sensitive or susceptible to fire on the surface would be the feeder roots and not so much the structural roots. Structural roots keep the tree standing whereas feeder roots help feed the trees. These are the roots that are more vulnerable and so are the ones we need to be careful about. The other thing to consider is that a potential damage is going to be related to how much fuel is consumed on the ground, there will be a Florida result that we’re going to talk about here that might have some relevance, how long is the burning and then the moisture level on the soil at the time that the burning occurred. So if this is a tree on your property which I am assuming it is then making sure that it is watered adequately will keep the soil wet and that would help in avoiding damage to the roots. So there are a couple of articles that talk about the lethal temperature and so this is roughly 50 degrees Celsius, which is in the neighborhood of 130 or so degrees Fahrenheit. This is the temperature you want to avoid, so let’s see if we can find any information about that. The red line is misplaced so let’s just talk about what it should be. It’s between 100 and 300, we’re looking for a spot that’s at 140 which is about here. So if you can imagine that red line walking across the graph, you can see that there are spots on the surface. This is the surface temperature where you get above the 140 degrees Fahrenheit temperature which is roughly lethal temperature for roots. And then these other curves are lower in the ground so the dotted line would be 2 inches below the surface and the solid line 1 inch below the surface and you want to make sure that this line stays below the 140 or so degrees mark. Sorry 60 degrees mark so it should be right there. Clearly there are situations in terms of the burn scenario so we have on the left hand graph a low intensity burn, the middle one is moderate intensity and the right one is high intensity. There has been a lot of work done on this kind of thing at the Pacific Southwest Research Station in Redding, California. A lot of information is available in documents prepared by those researchers there. So we want to make sure that we stay below this temperature and it’s clear we can do that because of the steep temperature gradient that we are going to see if we pick our mulch correctly and have the right fitness. According to Gary’s results this 2 inches would be a good layer, a good value or a good level. This is another Redding, California researcher type of article. Let’s just get to the moisture content level. If we keep the moisture content level in the soil relatively high then that helps in keeping the temperature in the soil around the roots low, so we don’t have to worry about the lethal temperature occurring. This is again the statement from Gary Nakamura, if you keep the thickness less than 2 inches, you’ll have enough of a mulch layer to minimize rain drop erosion around the tree but not enough to cause a fire risk to the tree. So I think we can use that as a rule of thumb for most mulch products. In this location it seems like an organic mulch like a bark one should be more appropriate. We have some information that is applicable from the Florida study so we’ll just look at the depth burned. Let’s pick the cypress, because of the compaction of it in the field, it didn’t burn very deep and so left a lot of insulating layer between the burn layer and where the soil was in this particular scenario. Depending on the mulch product, you would get protection from that product to the soil particularly if there is this kind of compaction and it doesn’t burn even when the burn is over, so keep the tree well-watered, pick up a bark mulch product and if you pick this one, it seems like it would be helpful or otherwise just make sure its thin enough which would be 2 inches or less. So thanks a lot for your attention and thanks for that question, and thanks again for that opportunity to speak to you today and thanks to NFPA for making this opportunity available. I’ll hand it back to you Cathy.”
Cathy: “Thank you so much Steve. It’s one of those things but I know you just don’t answer those questions but you put a lot of time and energy into it and did a little bit more research to help the people asking the questions. So our sincere thanks to you and to the people who asked the questions. Those still online, today’s virtual workshop will be available on the Firewise website starting tomorrow and just want to throw it out there that registrations is now open for the September workshop and that one is going to be featuring author Linda Masterson. She’s written a book called Surviving Wild Fire Get Prepared Stay Alive Rebuild Your Life. Linda wrote her book after she lost her home and tree farm to a fire in 2011. All participants in that session will receive a copy of Linda’s surviving wildfire pocket guide. We just want to thank you for joining us today and a reminder that the workshops that we do are always available online in our courses and education section. So thank you for joining us today and more, we hope you join us for the September 16th edition. Thanks a lot.” 




