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Maine Forest Management/Climate Mitigation Options

Possible Proposals from the AF Work Group, April 16, 2004

General Management Options List:

· Reforestation

· Increased Stocking 

· Better Harvest Methods 

· Modification of Rotation Age

· Thinning And Density Management

· Species Selection Via Selective Thinning

· Species Management Via Stand Replacement And Intensive Management
Short Table:

	OPTION
	POTENTIAL BENEFITS

	REFORESTATION 
	

	Regenerate stands promptly after harvests; advanced regeneration of commercially desirable species.
	Sequestration

Wood products 

Electricity feed stocks

	INCREASED STOCKING 
	

	Increase the acreage stocking in actively managed lands.
	Sequestration

Wood products 

Electricity feed stocks

	Increase stocking of under stocked stands – favor commercially desirable species used for durable wood products (e.g., oak and northern hardwoods).
	Sequestration

Wood products 

Electricity feed stocks

	BETTER HARVEST METHODS 
	

	Improve timber harvesting practices to reduce erosion.
	Soil carbon

	MODIFICATION OF ROTATION AGE
	

	Increase rotation age – maintain healthy forest stands for longer periods with less carbon disturbance
	Sequestration

	Decrease rotation age – remove biomass and use for energy and greenhouse gas reducing actions, such as wood products and energy displacement, and increase growth rates of remaining and replacement stands
	Sequestration

Wood products 

Electricity feed stocks

	THINNING AND DENSITY MANAGEMENT
	

	Encourage light to moderate selective timber harvests.
	Sequestration

Wood products 

Electricity feed stocks

	Even-aged management with shelterwood cuts.
	Sequestration

Wood products 

Electricity feed stocks 

Soil carbon 

	Keep young stands growing vigorously by precommercial thinning.
	Sequestration

Wood products 

Electricity feed stocks

	Stand Tending (Density Management) with herbicides, pre-commercial thinning and commercial thinning.
	Sequestration

Wood products 

Electricity feed stocks

	Stand Tending (Commercial Thinning In Plantations)
	Sequestration

Wood products 

Electricity feed stocks

	SPECIES SELECTION THROUGH SELECTIVE THINNING
	

	Improve Spruce Productivity in Naturally Regenerated Stands. 
	Sequestration

Wood products 

Electricity feed stocks

	Favor management for dense long-lived hardwood and mixed wood stands (oak/hickory, northern hardwoods, and oak/pine).
	Sequestration

Wood products 

Electricity feed stocks

	SPECIES MANAGEMENT THROUGH STAND REPLACEMENT AND INTENSIVE MANAGEMENT
	

	Genetic Tree improvement
	Sequestration

Wood products 

Electricity feed stocks

	Genetically Uniform Plantation Forestry 
	Sequestration

Wood products 

Electricity feed stocks

	Increase Stand Productivity through Planting of Genetically Improved Stock
	Sequestration

Wood products 

Electricity feed stocks 


Long Table:

	OPTION
	POTENTIAL BENEFITS

	REFORESTATION 
	

	Regenerate stands promptly after harvests.  As part of this effort, foster development of advanced regeneration of commercially desirable species to speed recovery of the sites.
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

	INCREASED STOCKING 
	

	Increase the acreage stocking in actively managed lands to increase carbon storage.
	Increase sequestration levels through growth stimulus

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

	Increase stocking of understocked stands – favor commercially desirable species used for durable wood products (e.g., oak and northern hardwoods).
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

	BETTER HARVEST METHODS 
	

	Improve timber harvesting practices to reduce erosion, which transports carbon offsite where it can be released to the atmosphere.
	Reduced loss of soil carbon

	MODIFICATION OF ROTATION AGE
	

	Increase rotation age – maintain healthy forest stands for longer periods with less carbon disturbance
	Sequestration

	Decrease rotation age – remove biomass and use for energy and greenhouse gas reducing actions, such as wood products and energy displacement, and increase growth rates of remaining and replacement stands
	Sequestration

Wood products 

Electricity feed stocks

	THINNING AND DENSITY MANAGEMENT
	

	Encourage light to moderate selective timber harvests which remove material likely to die and decompose in the absence of such harvests.  Maintain the forest canopy largely intact and encourages vigorous growth to sequester carbon.  In younger stands, these harvests should be aimed at removing suppressed trees or trees losing their competitive position in the canopy; while in older stands, it can involve removing dominant, but decadent, trees.
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

	Where even-aged management is required, carbon sequestering forestry should encourage shelterwood cuts to minimize changes that might effect litter and soil carbon, maximize the speed of which the site recovers, and continue sequestration on residual trees.
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

Reduce soil carbon losses versus clear cutting alternatives

	Keep young stands growing vigorously by precommercial thinning and develop markets, if possible, for the wood from these thinnings.
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

	Stand Tending (Density Management). This option would include herbicide, pre-commercial thinning and commercial thinning, to promote the rapid growth on crop trees as well as capturing mortality that would occur from competition.
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

Notes: Early commercial harvests have the potential to supply biomass energy facilities. Subsequent commercial thinning and final harvest will produce high percentages of saw log material and therefore long term sequestration in forest products.

A Canadian study by Pitt and Bell (Canadian Journal of Forest Research Volume 34) demonstrated the gains in planted crop tree biomass five years following stand tending (brush saw and herbicide). Average individual tree biomass was 3.58 and 4.99 kg/tree respectively compared to 2.60 kg/tree for the control.  Gains were even larger on a per hectare basis due to increased survival. What was not reported was the biomass in non crop tree vegetation, so it is difficult to estimate the net carbon gains attributed to the treatment. Biomass gains should also be expected in the later stand tending treatments as well.

	Stand Tending (Commercial Thinning In Plantations)
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

Notes: We have a few studies showing 10 to 12 year responses to commercial thinning in 20 year old plantations.  The first study was carried out by the University of Moncton at Edmunston on one of our 1968 white spruce plantations:

Treatment Harvest Volume (1988)
Increment from 1988-2000

Control


0


132.7 m3/ha (11.05 m3/ha-yr)

20% removal

19 m3/ha

146.4 m3/ha (12.20 m3/ha-yr)

35% removal

29 m3/ha

123.3 m3/ha (10.28 m3/ha-yr)

The lower removal results in about a 6% net gain.

	SPECIES SELECTION THROUGH SELECTIVE THINNING
	

	Improve Spruce Productivity in Naturally Regenerated Stands. Promoting spruce growth by favoring spruce over fir as the crop tree in pre-commercial thinning (spacing).
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

Notes: This would reduce potential future losses to spruce budworm and balsam woolly adelgid. There are limitations to increasing the percentage of spruce through spacing due to the heavy fir regeneration found following harvest.  A summary of JDI post pre-commercial thinned stands since 1995 shows 63% of the area still has more than 50% fir (38433 acres of the 60866 spaced).

	Favor management for dense long-lived hardwood and mixed wood stands (oak/hickory, northern hardwoods, and oak/pine) as they sequester more carbon than other types of stands (e.g., in thinning or selective harvests, retain these species in the residual stand, and use harvest methods which favor regeneration of these species.)  (Note: this needs to be researched further, as the literature reviewed did not make clear whether or not the higher carbon levels in these species were as a result of higher volumes per acre or were the result of higher carbon content per cubic foot of wood.  Both may be involved.)
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

	SPECIES MANAGEMENT THROUGH STAND REPLACEMENT AND INTENSIVE MANAGEMENT
	

	Genetic Tree improvement
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

Notes: The oldest improved tests data we have are for 15 year plantations, and are at the lowest level of gains.  Trees we are planting today would have much higher gains.  Data from replicated tests of improved stock versus check lots from seed from natural stands showed a 24% increase in total stem volume for white spruce.  A similar test for black spruce showed a 16% gain in volume.  The current gains in tree improvement that I sent you earlier in the week should be conservative.

	Genetically Uniform Plantation Forestry 
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

Notes: We have permanent sample plot data in our Northern New Brunswick District (Black Brook) that have measurements up to 30 years of age.  These plantations are not from genetically improved stock.  Volumes at age 30 for black spruce range from 170 - 210 m3/ha merchantable volume and white spruce 200 - 250 m3/ha.  Our model projections to age 60 indicate we can expect volumes ranging from  300 - 400 m3/ha for Black spruce and 375 - 460 m3/ha for white spruce.  Even at the lower end of the range, these are considerably higher than the average volumes from softwood stands on our land in Maine.  A summary of all our softwood stands in Maine show an average of 126 m3/ha for moderately stocked stands and 184 m3/ha for well stocked stands. So it is not unreasonable to expect we can double the productivity of our regenerating stands through intensive management.

	Increase Stand Productivity through Planting of Genetically Improved Stock
	Increase sequestration levels through growth stimulus

Displace high energy intensity materials with low intensity wood products that also sequester carbon

Increase biomass available for electricity feed stocks and displace higher emissions energy supplies

Notes: Planting also meets the goal of option 2, and does a much better job of increasing spruce percentage than pre-commercial thinning of natural stands.

Genetically improved stock is available for white, red, black and Norway spruce and Jack Pine.  The yield gains resulting from tree improvement for JDI 2004 planting stock will be 13%, 12%, 20%, 15% and 25% respectively. Plantations have the potential of doubling the amount of tree biomass per acre compared to naturally regenerated mature stands, and doing it in a shorter time period.  Increasing overall forest inventories also results in the potential for increased sustainable harvests, which can further sequester carbon in solid wood products.  What we don't know are the down sides to intensive management: early initial losses to decomposition and potential long-term losses to soil carbon.

As an example to illustrate the potential, our most intensively managed forest in north western New Brunswick is projected to increase its inventory by 35% over the next 40 years and increase its sustainable harvest from 660,000 m3/year to 1,080,000 m3/year.  Most of this gain is attributable to just planting (without the genetic gain).
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