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I do not think that the "Harvesting Systems: Choosing the Right System" section of the draft as written reasonably credits the draft animal practitioners, particularly the horse loggers, as being creditable alternatives for landowners contemplating a timber harvest. I see no reason why they should not be presented on an equal footing with "Conventional Logging". Their current low numbers do not void their viability nor their appropriateness, particularly on sensitive (for whatever reason) sites. Those numbers could get a boost from equitable treatment in a document such as this. 

Also, I do not know where you are getting the "Skidding with animals can also result in deep ruts--from repeated travel over the same ground--" comment. Although the condition of a job is ultimately a result of the care, knowledge & experience of the operator, any mechanized job, particularly skidders, risks "deep ruts", yet that risk is not mentioned as a "Con" in the "Conventional" logging section. 

I have attached a modification of the draft that I feel more reasonably presents the Draft Animal alternative. As a "draft", of couse. You can see that I have changed "Commonly Used" to "Available" as a structural device to put Draft Animals on an equal footing with other harvest methods. 

I find Geoff Jones comments about horses interesting. I wonder what his experience with them is. 

Thank you for your time. Feel free to contact me if I may be of assistance.

Available  Timber Harvesting Systems

Timber harvesting systems are comprised of many equipment types and configurations. The following descriptions represent available and commonly used systems and aren't meant to represent every possible combination.

· Conventional Logging – Uses a chainsaw and cable skidder. 

· Mechanized Logging – Uses a feller-buncher, grapple skidder or other auxiliary equipment such as a loader, delimber, slasher, and chipper. Whole tree harvesting is a form of mechanized logging that typically adds a chipper for processing  whole trees into chips at the landing, a loader to feed the chipper, and a trailer to blow the chips into. 

· Cut-to-Length System – Mechanized logging using a  processor and forwarder combination. 

· Draft Animal Logging – Conventional Logging with the cable skidder replaced y a team or single horse, ox or mule.
Conventional Logging

Felling System - Chainsaw

The chainsaw is the most common method for manually felling trees. A skilled chainsaw operator can directionally fell trees, particularly large valuable trees on terrain which is not be accessible to a machine. Trees are typically topped and limbed in the woods. Training in the use and maintenance of the chainsaw is critical for safely felling trees.

Extraction System - Cable Skidder

A cable skidder uses a winch, cable and chokers (chain) to gather and drag a load (hitch) of trees or logs. A cable skidder requires the operator to pull the cable to trees rather than driving the machine to the tree. This allows for flexibility on uneven terrain. The cable skidder operator must exit the machine to attach each tree to the cable.The winch pulls the trees, butt first, to the skidder by reeling the cable over an arch. The arch raises the the hitch off the ground reducing the friction and impact to the ground during the course of the skid.

Pros:

· Large, valuable trees can be felled without damage 

· Allows trees to be removed from sensitive and difficult locations. 

· Trees are topped and limbed in the woods reducing the size of the hitch which may reduce residual stand damage. Tops left in the woods reduce nutrient depletion on poor sites. 

· Cost effective, especially on small jobs 

Cons:

· Requires extreme physical exertion and exposure to adverse environmental conditions 

· Chainsaw operator is vulnerable to falling debris and chainsaw injury 

· Slower than a mechanized system 

Mechanized Logging

Felling System - Feller Bunchers

A feller buncher, or harvester describes any number of machines that cut (fell) and gather and pile (bunch) stems. The machine either drives to the base of the tree or reaches to the tree with a boom. The stem is severed using either a circular saw head which cuts the tree, a shear which pinches the tree off, or a chainsaw-type head which also saws the stem off. Shears have fallen out of favor for use in high quality timber due to fiber crushing caused when the tree is severed.

 

After felling, trees are piled into hitches in or along skid trails for removal to the log yard by a skidder. Mechanized operations often tend to be whole tree operations, removing the entire tree from the forest for processing at the log yard. This often requires the support of several pieces of auxiliary equipment such as a loader, delimber, slasher and chipper. The loader is used to move products around the yard as trees are processed into logs and chips. Branches are removed in the de-limber and logs are cut to length in the slasher. Poor quality stems and tops are run through the chipper to create biomass for fuel at wood-to-energy power plants.      

· 3-Wheeled Harvesters: Often referred to as a Bell, the 3-wheeled harvesters are rubber tired and highly maneuverable and designed for smaller diameter trees. Typically configured with a fixed shear head, the 3-wheeled harvester works well in tight stands and on even terrain. 

· 4 to 6 Wheeled Harvesters: A felling machine with a fixed head mounted (typically) on a rubber-tired machine. The fixed head harvester requires the operator to drive to the tree base to fell the tree. These machines are often used in conjunction with a whole tree chipping operation. 

· Tracked Harvester: A tracked felling machine with a cutting head mounted on a boom which reaches up to 20 feet. This reach aids harvesting on rough and steep terrain. The boom also allows the machine to harvest and carry large diameter trees as well as direct the felling which protects the residual stand. A high production machine which is good in thinnings, the tracked machine has a lighter footprint than many wheel-based machine. 

Extraction System - Grapple Skidder

A grapple skidder uses a grapple to bunch, hold and drag a load of trees or logs. The operator doesn't have to get out of the machine to assemble a load, improving efficiency and operator safety. The grapple is attached to the skidder on the end of a double arch which raises the hitch of the ground, reducing the friction and impact to the ground during the skid. Because the grapple skidder requires the operator to drive to the felled trees, some also have a cable with which to pull trees.

Pros:

· Feller-buncher is able to carefully cut trees and lay them down where desired, protecting the residual trees, cultural resources and sensitive sites 

· Tracked machines may reduce soil compaction.

· Self-leveling, track mounted feller bunchers aid harvesting on steep slopes

· Small feller-bunchers are maneuverable in tight stands. 

· High production 

· Operator remains in cab of machine. 

Cons:

· May result in residual stand damage, as well as greater soil disturbance or compaction. 

· Smaller feller bunchers may not be able to handle large trees 

· Mechanized logging, particularly a whole tree operation requires larger landings and skid trails. 

· Logs may be damaged due to multiple-handling, improper machine adjustment and operator inexperience 

· Whole tree harvesting may deplete soil nutrient levels on poor sites over time

Cut-to-Length System

Felling System - Processor

A tracked or rubber-tired machine with a computerized cutting head used to fell, delimb and buck (cut into smaller lengths) trees at the stump. A processor combined with a forwarder is referred to as a cut-to-length system. The cut-to-length system is often used on sensitive sites. The operator does not have to exit the machine to harvest and process trees. Limbs and tops are typically processed into skid trails.

Extraction System - Forwarder

A self-loading machine designed to carry trees or parts of trees. The forwarder, when combined with a processor forms a cut-to-length system. The forwarder may be used in combination with a feller-buncher and or a chainsaw. A forwarder is often preferred on sensitive sites because the wood is carried rather than dragged.

Pros:

· The processor head allows the operator to make decisions about the entire stem right at the stump. 

· The forwarder reduces ground impact because it carries logs rather than drags them 

· The increased surface area of the forwarder's wheels running over a mat of tree tops deposited on the trails protects the ground and distributes the weight of the loaded machine 

· The logs may be cleaner which may be desired by some mills 

· Smaller landing sizes 

· Processing tops and limbs in the forest may reduce nutrient depletion 

· Operator remains in the cab of the machine. 

Cons:

· A cut-to-length system is expensive. 

· The processor may have difficulty with larger trees. 

· Processor head (rollers) can damage sawlogs.

· Hand felling and delimbing may be required especially with larger hardwood

· Not usually as productive as traditional mechanized logging and has a higher overhead for eqipment which may result in slightly reduced stumppage prices

Auxiliary Harvesting Equipment

Delimber

The delimber takes the limbs off of the tree either by dragging the stem horizontally through a metal frame or by passing a metal arm down the length of the stem (stroke delimber). The delimber is also an integral part of the processing head on a cut-to-length processor.

Slasher

A slasher is a circular saw or chainsaw mounted on a steel frame. The stem is placed in the frame horizontally by a loader and cross-cut or bucked to length. The slasher allows for high volume processing of stems while protecting the operator in a cab.

Chipper

The chipper used on a logging operation is capable of processing large, low-quality stems into chips. The resulting whole-tree chips, or biomass, are used as fuel at wood-to-energy power plants. A flail chipper or chipper which removes the bark from the stem prior to chipping can produce pulp quality, or clean chips used in paper or wood pellet manufacturing. The bark and other flail material can be used as fuel, mulch or matting on sensitive logging area. Chips are blown into tractor-trailer vans for transport to the wood-energy plants.

Draft Animal Logging

Felling System - Chainsaw

The chainsaw is the most common method for manually felling trees. A skilled chainsaw operator can directionally fell trees, particularly large valuable trees on terrain which is not be accessible to a machine. Trees are typically topped and limbed in the woods. Training in the use and maintenance of the chainsaw is critical for safely felling trees.

Extraction System – Team or single horse, mule or ox

Today's draft animal loggers have the option of drawing stems & loads on the ground or raising them with an arch, sled or forwarder. Stems or logs are often bunched on the ground by a single and then forwarded by a team on an arch, sled or forwarder to minimize ground disturbance & residual stand damage.

Pros:

· Large, valuable trees can be felled without damage 

· Allows trees to be removed from sensitive and difficult locations. 

· Trees are topped and limbed in the woods reducing the size of the hitch which may reduce residual stand damage. Tops left in the woods reduce nutrient depletion on poor sites. 

· Cost effective, especially on small jobs 

· Less power can translate to a thoughtful & careful approach to the harvest.

Cons:

· Requires extreme physical exertion and exposure to adverse environmental conditions 

· Chainsaw operator is vulnerable to falling debris and chainsaw injury 

· Slower than a mechanized system 
Other skidding systems



Farm tractors may be used to skid smaller trees with winches designed specifically to work with tractors. Operators must take care not to exceed the limitations of the machine.

 

Other machines used to skid logs included all-terrain vehicles (ATV), dozers and trucks. Each machine has its benefits and limitations. Care is needed with any non-traditional logging machine to assure the safety of the operators as well as those working in the vicinity.

