Kurt Mackes

I really appreciate the opportunity to speak to the group today.  I did a conference last Friday and was the very last speaker, so going first today is going to be refreshing and I am sure everyone will be a little more receptive to what I have to say.  

I am going to talk about forest conditions in general and then talk more specifically about the impact of Mountain Pine Beetles on Lodgepole Pine Forests not only in Colorado, but I hope this will pertain to the region as well.  I will touch on the impact of infestation on Ponderosa Pine as well.  

Just to give you an idea of where we are going with the presentation, we will talk about current forest conditions, then we will do a preliminary assessment of tree mortality due to Mountain Pine Beetle, which was done a couple of years ago on a specific county in Colorado and I believe it is still pertinent today.  We will look at impacts and value loss due to the epidemic and then focus on utilization options, and ultimately talk a little bit about market development.  That will hopefully provide a segue to the other presentations in this session.   

If we look at the forest condition and I have “The Problem?” in question mark.  If I show this slide to the public, a lot of people would say, “Well, what’s wrong with this picture?” Everything is green and the forest looks pretty much how we would picture it if we were going to the mountains for the weekend.  I guess as foresters and by the way, I feel that I now have license to wear Levi’s tomorrow, since I am a forester, I think we have to dig a little bit deeper and actual underlying conditions to determine if there really is a problem with this picture.  

I will use the State of Colorado as an example.  We have roughly 22.6 million acres of forestland. Depending on how you categorize it, there might be a little more a little less, but that is a pretty good number.  If you look at it really closely, much of it is under stress and it is under stress from a number of different factors.  Many of the stands, particularly the Ponderosa stands and this applies to a number of our Lodgepole stands as well, are overcrowded.  We experience periodic droughts, much of the west does.  That certainly impacts our forestlands as well.  At this point right now Colorado is very dry.  We are experiencing insects and disease outbreaks.  We will talk more about Mountain Pine Beetle, but shortly after the turn of the century, roughly 2002 – 2006 there was a tremendous Pinyon Ips beetle outbreak in west Colorado.  The question was what are we going to do with Pinyon, all of the trees that died, millions of trees in the Four Corners area.  The reality was, we did not do much with it.  And that is probably what we will experience with Lodgepole to a  large extent, but we will look at that as well.  In addition, Colorado has quite a substantial Spruce beetle outbreak.  It started out in the Mount Circle area which is in the North Central part of the State and has progressively moved south.  

We have lots of beetle outbreaks, all different types of insects and disease considerations when we talk about forest land.  

What I was really getting at with drought is that it does increase the risk of wildfire.  We are a very high risk, especially at the front range in Colorado because it has been a very dry year.  

If you look at the “Red Zone” areas in the State where we are at risk of catastrophic wildfire, we have very significant areas where this occurs.  Roughly 6.3 million acres were identified by the Colorado State forest service in 2000 when they did the last update.  It is time to do that again, because I suspect this area has expanded beyond the 6.3 million acres.   So what does that mean?

Most of you are probably familiar with the Hayman Fire that burned in 2002.  137,000 acres burned, quite a destructive fire.  But that was not the most expensive fire in Colorado.  The Fourmile Canyon Fire that burned in 2010 only burned a little over 6000 acres, but suppression costs were $10.2 million, but the real cost was the 170 homes burned and these were not shacks, these were million dollar homes.  The cost of the fire actually exceeded the total costs that we determined the Hayman Fire cost.  Again, when these fires burn in these “Red Zone” areas, it is very expensive.  $217 million in property losses for the Fourmile Canyon Fire, and their insurance rates did not go up that much, I was really surprised and I figured the insurance companies would really sock it to the people who live in wild land urban interface zones.  Not yet, but I suspect they will.  The additional costs resulting from this fire, we are still determining those, but I am sure they will be in the millions of dollars as well.  

The last thing I want to talk about in terms of general forest conditions are ecological considerations.  We have a picture here circa 1900 – 1905 down in southwestern Colorado.  I am sure the photographer was not really interested in the forest behind the team of oxen pulling the logs, but as a forester that is what I looked at right away.  If you look at that stand of Ponderosa Pine, it is fairly open and generally we would consider this to be a fairly healthy stand.  Now I want to contrast that with stands today.  The stand on the right is a current photo from two years ago.  It is actually taken just northwest of Colorado where we do a field course with our students.  This is a very dense stand.  

How do we manage the forest for growth and to mitigate condition problems such as insect and disease.  The tools we have include prescribed burning, although at this point we won’t be doing prescribed burning in Colorado anymore this season, because we had a flare up on a prescribed burn that led to a wildfire.  Prescribed burning, when it is done in appropriate conditions can be very safe and effective in reducing fuel loadings and manage forest growth.  Mechanical removal is more where I do my research.  Perhaps a combination of both would be the best alternative where it can be done safely.  

If you notice, these are matched photographs.  The two trees in the center a little off center in the after photo on the right.  If you shift just to the right of those trees, you will see that there are two others trees that are in the before photo as well that were still left behind after treatment.  Now what is amazing is forestry student actually enrolled in a course and more or less paid to do this work and they did a pretty good job.  I don’t know what kind of grade you would give them, but I would probably give them an ‘A’ and I will show you why in just a second.

Again, these are match photos, the picture on the left is before and the picture on the right is after.  So what type of material can you expect to get from these thinning whether they are done for fuel hazard reduction or restoration thinning?  Generally, in the front range in Colorado, we get 10 – 15 tons per acre, which is somewhat less than we get in other parts of the State.  For example, in southwest Colorado, we get 30-40 tons per acre.  80-96% of the commercial sized trees that are removed are 5-11.9 inches in diameter at breast height (DBH).  Small diameter definitions vary according to what part of the country you reside in.  For example, in Flagstaff, Arizona small diameter is anything under 16 inches, up in the Pacific Northwest might be a tree size less than 20 inches DBH.  In Colorado, that would be a fairly sizeable tree.  So roughly 80-90% or better of these trees that were removed are considered small diameter.  Trees larger than 12” DBH comprised up to 18% of the commercial sized trees that were removed.  Now notice that I say commercial sized, because about half or a little bit more than half of the trees that are removed in these types of thinning projects are not even commercial size, so they are less than 5 inches DBH.  Again, figuring out how to deal with this biomass has been a focus of our effort for a number of years.

With that, I would like to show you why the students got an ‘A’ for their effort.  If you look a the photograph on the left, which is the historical photo, and compare it to the one on the right, they did a pretty good job.  Didn’t they?  That is the objective of restoration thinning, to take the forest back to a point prior to settlement and fire suppression.  

With that I would like to shift gears and talk a little bit more about the impact of Mountain Pine Beetle on Lodgepole Pine Forests.  It is difficult to see from the back of the room, but this a progression of the epidemic from 1996 – 2011.   We are 15 years or better into this epidemic.  That becomes important when we talk about the rate of flow down or tree fall in these areas, and we will get to that in just a little bit.  Roughly 3.3 million acres of pine forest have been impacted in Colorado that includes initially Lodgepole Pine and now the epidemic has moved into our Ponderosa Pine forests as well.  In Larimer County where I reside, I would say a little better than 300,000 acres were impacted last year and we will be at the top again this year.  So Larimer County, right around Fort Collins, is really getting hit right now by the Mountain Pine Beetle.  

Grand County is in the center of this map and is at the epicenter of where the outbreak occurred in Colorado.  What we proposed to do at the State Forest Service is look at Grand County to see if we can learn what the costs might be associated with this epidemic.  I am going to talk about one aspect of that cost, the timber value losses that ties into tree mortality as well.  Just a quick welcome to Grand County for those of you who have not been there, it is located in north-central Colorado.  Roughly half of Grand County is forested.  The interesting thing, and I will show this to you in a table, over 80% of the land is administered by the Federal Government.  As the epidemic moves to the Front Range of Colorado.  The land make up, land ownership make up on the Front Range is quite different from the west slope.  The Front Range is 50%+ private land ownership, so the State Forest Service will be very involved as the epidemic progresses on the Front Range.  

This is a map of Grand County that gives you the lay of the land.  If we put the forest ownership into the map you will see that we have part of Rocky Mountain National Park, a lot of US Forest Service land, the BLM even has significant holdings of forest lands in Grand County, and there is some private ownership as well of about 18%.  In a table this is how it all shakes out.  Again, the emphasis here is that a lot of this land is administered by the Federal Government.  So what does that mean? 

In order to assess what happened or what has happened we did a preliminary assessment.  1/100th acre plots were evaluated.  Generally they were selected at random, and I will show you a map which indicates where they are.  There were 48 areas selected and a plot was placed in each area.  The diameter breast height was measured for each tree that was located on the plot.  Saplings and seedlings were counted so each tree that was over 5 inches was counted, and the trees were then characterized.  

If you look at the plots, the map on the left shows you the progression of the disease, and the map on the right the yellow are the selected stands and study areas where we did place plots.  Generally, there were some restrictions on where we could place plots because I did not feel it was right to have a student hike 12 miles to plot.  So generally, we tried to locate the plots where there was access.  This is the result of that assessment.  If you look carefully at this, the green represents living trees, the red are trees that have already been killed, and the yellow are trees that had been hit by Mountain Pine Beetle and were in the process of fading to that rust red color and in essence dying.  If you look at this plot carefully it indicates a couple of things.  At this point, 2006-2007, all of the mature trees were pretty much dead, at least on the sample plots we visited.  Those were brew trees and provided a whole new set of beetles to go out and attack for the most part younger trees, age classes below the older trees which were hit first.  If you look at the diameters, well over 90% of the trees over 8” are already dead, even in smaller age classes, mortality was still significant.  So it just indicates the extent of this epidemic.  

If you look at the forest, this is what people who come to Grand County see, whether they come for recreation or they live there, or they are just driving through, this is what they see.  I believe that the findings from this study are probably representative of what is going on.

Concerning impacts and value loss factors, we looked at a lot of different factors when we did this assessment.  Everything from water shed impacts, wildlife habitat, recreation and tourism, property values, public safety, Mountain Pine Beetle treatment costs and stand rehabilitation are also high.  But I want to focus on the lost timber value, because that is what this conference is about.  

If we make some assumptions, the stumpage value for Lodgepole Pine, when we did this study ranged between $0.00 and $100 per 1,000 board feet.  If you have green trees, that is about what you can get.  The assumed stumpage value for timber products other than logs, post and pole material for example, $0.00 to $50 per 1,000 board feet.  Based on the mortality data that we collected, it was assumed that statistically that all mature Lodgepole Pine in the county had already been killed or would be dead in the near future.  We based our estimates on mortality data as well:  4130 cubic feet of product other than logs per acre and 4,890 cubic feet of saw logs per acre. This seemed high to me so I did some fact checking.  Other studies that were done on yield, and these were not out of line with studies done at the Frasier Experimental Forest, a US Forest Service experimental forest.  Based on our data, they probably reflect fairly closely, what you would expect to see per acre on average.  

If you run these assumptions and look at the timber value loss given the number of acres of Lodgepole in Grand County, the value loss of the timber is estimated to exceed a billion dollars, actually $1.11 billion.  It is interesting to note that 80% of the lost timber is located on slopes less than 40%, and these are the slopes that are most likely to be treated.  If there is the financial, economic incentive to do it or money is available for landscape scale treatments, which is doubtful, these would be the areas where we would probably treat.  That is really quite sobering when you look at these numbers.  If you multiply that by the 3 million acres of Lodgepole in Colorado, it is quite a large number, approaching $10 billion.   If you look at our situation compared to the Canadians, depending on which estimate you look at, they have roughly 40 million acres impacted.  Their issue is roughly 10 times what ours is.  We have problems and other people have problems as well.  
Let’s look at utilization options.  One of the best ways to utilize this wood and actually extract it from the land is to find those uses that will actually pay for the wood and move it out of the forest.  There are a number of wood quality issues when we talk about beetle kill pine.  The first is blue stain.  Generally, the beetle is a vector for blue stain into the wood.  If you look at the photo, it tends to affect the sapwood.  So it does not penetrate into the heartwood very often.  The other issue is that as these trees die and then fade, they actually dry out, and as wood dries below its fiber saturation point, where the cell wall material is still saturated with water and the cell lumens are void of all free water, they start to check.  Wood shrinks and as it does, you will see checking.  Wood checking becomes a big issue with these trees and that generally occurs within a year to two years after the tree is killed.  

Wood deterioration is also a bit of an issue, although I am just finishing up a study for the white river conservation district in Routt County looking at trees that were killed in Jackson County.  Generally we did not find a lot of decay fungi activity in those logs.  So as long as the tree is standing, we will see minimal amounts of decay.  That is why the rate of fall is important.  If the trees blow down, not only does the decay process speed up, but the ability to access those trees and extract them from the forest becomes very difficult as well.  Senator Udall’s office issued a statement last year saying 100,000 trees were falling down in the State of Colorado.  I told members of the table I am sitting at that this sounds suspiciously like an arbitrary round number, but when you multiply it by the number of trees that we actually have standing dead in the State, it is probably pretty close on average.  Based on studies that I have seen, within 12-14 years, 90% or more of these trees will have blown down.  So if the epidemic started in 1996, we are past that point in areas of Grand County where the epidemic started and if we went to those areas, I suspect we would see that most of the trees have blown down.  And again, once they do, it is very hard to gain access to them.  

As far as utilization options, I will present these very straightforward, very basic posts and poles.  Beetle kill is acceptable for posts in particular and they can often be used in close proximity to where the tree was harvested.  That is one possible use.  Lumber is certainly a utilization option as well and I am sure we will hear more about that today.  Biomass or bioenergy is one area where there has been a lot of research.  We have had two pellet mills, and in fact three that have started up in the State.  But these pellet mills still have to compete in the market place.  In Colorado they have had a difficult time doing that.  It remains to be seen how these pellet mills will do over the long term.  Cellulosic ethanol is supposedly 5-10 years off.  When I started looking at this 5 – 10 years ago, that was the story then.  I suspect if gas gets up to $4-5 a gallon and stays there for any length of time, the interest in cellulosic ethanol will explode again.  As a consumer I hope that gas does not stay there, but as a wood utilization researcher, it would certainly present another option for utilizing some of this wood.  

There are all sorts of wood fiber options as well.  This material is suitable for some pulps, particleboard and oriented strand board it is certainly suited for.  In Colorado we don’t have this infrastructure and it is doubtful that anyone would invest to build it at this point.  For us it is not an option, but in other parts of the country maybe experiencing epidemics as well, it certainly is.  

As far as the challenges – if we look at this analytically, timber killed by Mountain Pine Beetle does undergo a relatively rapid rate of degradation within 2 years.  To a large extent, once the beetles penetrate into the cambium zone of the wood, its immediate, the blue stain is introduced and starts to degrade the wood just because of its presence.  In general, up to 2 years for solid sawn products in our part of the country.  If you talk to companies up in Canada, because they are integrated, they can deal with a little higher rate of fall off and they say they can use logs for 10 years or more for sawn products.  But in fall off they have goes to either an oriented strand board plant or a pulp mill, and those are not options in our State.  At least 5-7 years for oriented strand board and wood pellets and then longer, 10 years or more for biomass energy.  

Just a couple of comments about market development:  In Colorado, the epidemic exceeds 90% mortality for trees over 8 inches DBH. There are significant impacts that result from this mortality unrelated to just timber value losses.  Recreation is a huge industry in Colorado.  It is really hard to gauge how much it has been impacted.  The timber value losses will continue to accrue with the passage of time.  The meter is running, if we do something it needs to happen and we cannot just let time go on and on, because the wood will have no value at a certain point.  

Only a small percentage of this wood will be utilized.  I realize that the public doesn’t like to hear this, but we are probably looking at 5-10% at most, and probably even less than that.  Again, there have been numerous research projects funded by the State Forest Service, the US Forest Service, BLM, and others to investigate potential uses.  To date, they have had limited success.  Some of the wood does get utilized, but a lot more of it remains in the forest.  

Thank you!
