        Beyond the Growth Rate
Harvest rates beyond the growth rate is needed at times like these.
Sustainable. Stewardship. What do these really mean?  Are they always synonymous? We all want to think that our stewardship efforts are sustainable.  Stewardship implies we are taking good care of the resource, and leaving the next generation with things in as good a condition as we found them, or better. Sustainable implies that what we do, can be continued at the same rate forever. Is there ever a conflict between the two?

I would like to make the case that recent harvest levels are sustainable, but we are certainly leaving the next generation’s forest in poorer condition.  We will look at some of the current wisdom, and general situation, delve into the data more deeply, and then consider related issues.


As most readers will know, Vermont was mostly farmland in the middle 1800’s.  As pastures were abandoned, trees have regrown in stages. As these forests matured over the past 75 years, harvesting has taken various forms, mostly ‘extractive’ until recent decades.  Vermont has been well-known for its high-quality lumber products, especially hardwood like sugar maple.  Unfortunately, as these products were harvested and sold, many low quality trees have been left behind to occupy space and inhibit effective new growth. There has been very little true clearcutting, or overstory removals to start new age classes, with some exceptions. There are a few different issues here, with deer browse on preferred seedlings, excessive ferns, and invasive shrubs all retarding the growth of new seedlings, but the problem I am addressing is in the overstory. 


In essence, Grandpa planted a forest, and we have decisions to make. Total stocking levels in Vermont, over time, compare more favorably with a maturing even aged forest than with a balanced, uneven aged forest.  We think we want a balanced set of age classes over the landscape, but are we willing to take the steps needed to get there?


So today, we have a huge amount of forest – 78% of the acreage.  It is well stocked with full-sized trees, and that is considered good. Recent studies show about 70% of the stands to be fully stocked or overstocked. But a high percent is “unacceptable growing stock” (UGS), and may be as much as 50% of total volume. (See chart below) Experience shows that many stands have 50% UGS. That is pretty poor. Net growth is slowing, mortality is increasing, and some forest health problems are apparent.

This is neither a crisis nor a disaster, and has been anticipated. (1999 Forest Plan) Conventional wisdom states that most of these forests need to be thinned, or improvement cut.  The worst of them might be appropriate for clearcutting or other regeneration harvests.  But conventional wisdom also limits overall harvest to the growth rate, retaining the “forest capital” or harvesting at the “recharge rate” for sustained yield.  Official state policy on energy, biomass and forestry in general follow this wisdom.

These low grade trees might be used for pulp, firewood, pellets or biomass for energy. Total pulp harvest has declined in the last generation, and we don’t expect a resurgence. Just imagine a proposal for a new pulp mill in Vermont! Firewood is significant, but variable. Customers are fussy.  Not only are we spoiled to burn the best hardwoods in the world, but commercial processors require straight stems, from 8-16” diameter. Pellet mills make a small percent of overall harvest and require certain species and stem quality for their process. There is certainly growth opportunity here. Small scale thermal biomass also requires stem-quality chips, not tops and branches. Large scale biomass, such as electric generation or Combined Heat-and-Power (CHP) with whole tree chips is the only process to utilize topwood, limbs, recent mortality, and any specie. This is a major factor, and the possibilities make it most controversial. It also offers the best opportunity to improve overall forest condition.

The recent Biomass Energy Report (BERC), commissioned by the legislature to guide state policy, suggests that between ¼ million and 2 million tons would be available annually, depending on conservative versus intensive scenarios. They chose a middle range of about 900 thousand tons for their discussion.   The BERC report defines “net available low grade wood” as the amount of wood that is available annually that would be appropriate to use as biomass fuel, above and beyond current harvesting.  But, this is all from the growth rate, with the assumption that stocking levels should continue to increase, or at least stay the same. But with 70% of stands fully to overstocked, is it good stewardship to let this increase further?

If we harvest low quality wood at only the growth rate of low quality wood, then we make no improvement in the forest capital. We “sustain” a forest with almost 50% poor quality wood. This is absolutely sustainable.  It is poor stewardship.

Delving into the federal and state Forest Inventory Data for Vermont is daunting.  After teasing out various numbers, their units, definitions, and conversion factors from the past 50+ years, I converted everything to green tons. The USFS uses a broader definition of “growing stock” than UVA: any commercial species with potential for 34% of the tree to be merchantable with at least one 8’ sawlog section.  One definition allowed 49% rot. The FIA data office in Pennsylvania has confirmed my analysis with slightly amended numbers (shown below). About half of the standing biomass in the forest (above ground) is not suitable for lumber and never will be.  This percent has been increasing since the 1983 data, and probably before, and it will continue to get worse.

Harvest rates peaked about 1995, with over 3 million tons annually. Since then, harvest has declined about 25%, with perhaps additional decline after the 2008 economic change. Projections had always been for increased demand and harvest.  Pulpwood shows the greatest decline, and chips have made up some difference. The harvest ratio tends to be about 40% sawlogs. In my practice, we usually harvest at least twice as much pulp or chips as logs. But not everyone can do this. The market is limited. 

     Green tons per acre, Timberland
(As modified by direct communication with Barnett and Morin , USFS: PA FIA office)
Year
Growing        Total 
Mortality

               Stock         Biomass
(GS only)
1948
    30

1966
    21
1973*
    32
1983
    42
      
  86
  .29
1997
    58
    
104
  .32
2007
    60
    
120
  .57
2011
    61
    
123
  .48
*Number of acres increased by 22% from ‘48 to ‘73.
Definitions have changed slightly over the surveys:

Growing Stock: merchantable stem to 4” tip in trees with sawlog potential, by USFS standards, minus cull.
Total Biomass: usually includes rough and rotten cull, bark, tops and branches to ½” diameter.  Topwood normally accounts for only about 20%.
The previous chart shows the steady increase in growing stock and total biomass, leveling off in recent decades. It also shows dramatic increase in mortality. The 2007 spike is likely the result of the 1998 ice storm. This is exactly what you would expect in a maturing even aged forest, not a balanced uneven aged forest. 
Since we harvest at substantially less than the growth rate for the past 100 years, stocking with 70% of the acres ‘fully to overstocked’ should be no surprise.  According to various sources, harvesting in Vermont covers less than 1% of the acres annually, and about ¼ of this is regeneration harvesting. Heavy cut permits amount to only about 0.1% of the forest acreage annually. By regenerating ¼ of one percent, we are effectively at a 400 year “rotation”; it will take 400 years to regenerate all the acres at this rate. This is the root of our age-class imbalance.
Many of these stands are due, or overdue for harvest at the same time.  We thought we were doing good management by harvesting less than the growth rate. When we harvest these stands, or write a management plan, we do the best we can. But current markets cannot absorb the available low grade wood and limit our activity.  Cutting above the growth rate is not unusual. When we do a harvest, every stand is cut above the growth rate. Normal harvesting might take 20-50 tons per acre, every 10-25 years. We still consider this sustainable, since the wood has already grown, and our plan is to wait some period of time before the next entry.

The previous chart shows something else of interest.  The growing stock tons/acre has leveled off over the past decade, at about 61 tons per acre.  But the total live weight with cull material still increases.  The difference is noticeable.  Since 1997, GS has increased 5%, but total biomass has increased 18%.  The cull material is increasing faster than the GS material, along with mortality rates.  If we insist on harvesting UGS slower than it grows, we ensure that forests never have a chance to substantially improve.


I offer another way to look at this.  Net growth is already way down due to increased mortality in our maturing, overstocked, low quality forest. Mortality has increased from 1.3 million tons per year in the 1983 to over 2 million tons in the recent decade.  And this only counts “growing stock trees”. Total mortality of all trees is over 3 million tons, in the 2011 report.  Over 50% of the biomass is now in poor quality trees, tops and branches.  Forests tend to be overstocked with an average of over 120 tons per acre.  If we just consider the current overstocking, WITHOUT GROWTH, at 40 tons per acre of cull/pulp/chip material, times 4 million acres, we have 160 Million tons available, in addition to the annual growth.  So, that would keep 5 big biomass plants going for 80 years, without counting growth. We could add 5 more to keep up with the cull growth and mortality. If we only harvest the amount of cull that grows, we can never improve the ratios: only keeping them from getting worse.  

Should we encourage 10 giant biomass plants with an “80 year permit”, and then shut them down? Perhaps.  This whole thing creates a different way of considering the situation.  Even if I overestimate the problem, it is silly to suggest that 2 more biomass plants, plus whatever smaller scale projects get proposed, will somehow deplete the forest.  I often suggest that folks take a look at Ryegate VT on Google Earth.  After 20 years, the neighborhood is hardly denuded.  

Biomass use raises concerns about wildlife.  Harvesting changes the forest, some of which is good for some species, and bad for others.  There has been great discussion about deer, their relationship to forest condition, and their cultural and economic importance.  Certainly, more “early successional” forest would benefit game species like deer, grouse and hare.  NRCS actually subsidizes the creation of early successional forest patches.
Over one-half million acres of pastures were abandoned in the 50’s and 60’s, creating that young forest habitat needed by most game species and many non-game species. This would be about 5% of the forest in 0-10 year age class, mixed with mature forest and open fields. Vermont was a destination for hunting in the 1960’s with this habitat mix. In fact, state records show an average of over 17,400 deer harvested annually between 1961-1970.  These would have been almost all bucks. As the habitat changed to maturing forest, deer population declined. The state implemented “doe seasons” to reduce the reproductive potential. Many hunters feel that these “doe seasons” are what ruined deer hunting in Vermont.  But it was in fact, the loss of young-forest habitat, which is down to about 1-2%. The last ten years has had annual harvest of about 13,000 deer, including about 40% anterless deer. So we currently harvest less than half as many bucks. Aggressive logging, at perhaps double the growth rate for a number of decades, would restore a higher percent of early successional habitat, and allow deer and other populations to potentially double as well.

Deer management also provides a precedent for this approach. Doe harvesting was done specifically to reduce deer populations in an unsustainable way, for a period of time. This allowed the habitat to recover, in some respects. Then they allowed that population to grow back to higher levels. Applying this thought process to forestry, perhaps it is time to harvest above the growth rate for some period to restore forest health and a balance of age classes.
There are carbon implications, for those who think this an important subject.  Some would argue that continuing with current management philosophies allow the forest to continue with additional sequestration, accumulating these huge stocks of biomass, and carbon.  We were blessed with the forest our grandfathers ‘planted’ for us, to grow and nurture.  This has given us the impressive net growth figures of the last century. But as it matures, the net growth rate slows.  Actually, to be more correct, the mortality rate rises. Some have already pointed to the slowing of net growth, and all it might portend. Overall accumulation would likely continue, at slower rates, but is this really good stewardship?  Is the best use of 4.5 million acres of forest to simply hold carbon, while more than 3 million tons of wood rot in the forest each year? I think not.
Good and aggressive forest management provides such a wider range of benefits to society, wildlife, and everything that depends on forests. Harvesting beyond the growth rate, while increasing the proportion of AGS would capture much of the mortality.  If we look at the carbon, and possibly methane, that forest mortality adds to the atmosphere, we should consider these alternatives.  Certainly efficient thermal use would be best for replacing fossil fuel heat sources, but they do not have the potential for volume to significantly impact the forest.  Electrical generation, even at 20% efficiency, would get some gain from material that would either be left as standing cull, or as forest debris in managed forests, which rots and releases carbon without any energy benefits.
Not every woodlot or landowner is well-suited for biomass harvesting. For the ones that are, it is a great tool.  I have made a career out of being an “anti-high-grader”. What I like most about biomass is that for those jobs that have a huge proportion of junk wood, these chipping crews don’t whine about the value.  The more, the merrier they are.  Chainsaw crews simply can’t accomplish this. And our forests are changing around us, not in ways we would hope. 15% of saplings are beech, and another 19% are non commercial species such as striped maple. These shade-tolerant species have been promoted by our lighter touch.
Increasing harvest rates by 2 million tons per year of primarily low-grade material, with the use of biomass-type markets, would provide:

1) Better age class balance.

2) Better quality forests, higher AGS.

3) Higher net growth rates, lower mortality.

4) Better diameter growth in thinned stands.  

5) Deer, grouse, hare, other wildlife benefits.

6) Healthier trees, less prone to insect and disease  problems, more resilient.

7) Better regeneration (40% of saplings are beech, striped maple and non-commercial).

8) Competition for wood products, financial return to landowners.

9) Encouragement for forest investment, to keep forests FORESTED, and active.

10) Job creation, tax revenues, energy money remaining in the state.
While harvesting less than the annual growth seems sustainable and fits with conventional wisdom, perhaps the best stewardship would be an unconventional approach.
Sources:
Forest Statistics for Vermont 1973 and 1983, Bulletin NE-87 Frieswyk and Malley
Health and Productivity of Vermont’s Forests 1991 Teillon and Wilmot
Forest Statistics for Vermont 1983 and 1997, Bulletin NE-145 Frieswyk and Widmann
The Vermont Forest Resources Plan 1999-2008: A Forest that works for us all.

Vermont Division of Forestry, Forest Statistics website: http://www.vtfpr.org/util/for_utilize_stats.cfm
US Forest Service, Forest Inventory and Analysis:

http://www.nrs.fs.fed.us/fia/data-tools/state-reports/VT/
and core tables and personal correspondence.

Conversion factors:

Green tons = Dry tons X 2

Green tons = cu ft X 0.03
Submitted by Robbo Holleran

