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Forestry and Natural Resources

Unit 20:  Timber Production


Core Area: Forestry and Natural Resources

Unit 20: Timber Production

Lessons:

Lesson 1:  Measuring and Valuing Timber

Lesson 2: Timber Harvesting Methods and Logging Methods 

Lesson3:  Wood Products

Performance Standards: 

7.13 Forest management

Students will understand forest management practices.  Students will understand the concept of forest health.

7.15 Natural Resources and Forest Products

Students will understand the utilization, processing, and marketing of products from mines, rangeland and forest.

References: 
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Hardwood Lumber Scaling. Instructional Materials Service, Department of Education, New York, 1992. (607-255-9252)

Lab-aids Inc. Catalog No. 52 Decdrochronology Tree Ring Dating Kit.  17 Colt Court, Ronkonkama, N.Y.  11779

Sharpe, G.W., Hendee, C.W., Sharpe, W.F., Hendee, J.C. Introductions to Forests and Renewable Resoruces. Sixth Edition. McGraw-Hill, Inc. New York. 1995.

Unit 20: Timber Production

Lesson 1:  Measuring and Valuing Timber
Duration: 2 Days (2 hours)
Students will be able to:

1.
Use common tree measurement instruments and tree volume tables to determine the volume of timber in a standing tree to the degree of accuracy required in the industry.

2.
Use tree identification keys and an increment borer or increment hammer to determine the species, age and/or history of a standing tree with accuracy required of a forestry aide.

3.
Use state or regional price data to estimate the value of a given stand of timber to the degree of accuracy required of the industry.

4.
Use a sprayer or brush bucket to mark trees for harvesting using marking techniques accepted in the state or region.

5.
Use site classification tables or US Forest Service rule of thumb site classificaton to determine the site classification of a piece of land with the competency required of a forestry aide.

Suggested Learning Activities:

20.1A
Tree Measurement:  Students measure trees for DBH (diameter at breast height) and total height.  They use this information to determine board foot volume using Scribner’s Decimal C or cubic foot volume using pulpwood table.  Students compare results for accuracy.

20.1B
Estimating the Age of Trees:  Students determine the age and height of the three tallest trees in a stand.  Students compare results for accuracy of age and height.  The information obtained is then utilized to determine the site index rating of the stand.

Teaching Outline

I.  Methods of Measuring Lumber

A. Board feet

1. Used for the general measurement of lumber

2. Definition: a board 1 inch thick and 12 x 12 inches or 144 cubic inches

3. To figure board feet use the formula below.

Bd ft. = no. of pieces x thickness in inches x width in inches x length in feet

B. Cubic feet

1. Used to calculate volume of trees for transport

2. Calculate cubic feet of the trees based on their height and diameter

3. Figure volume of cylinder πr2h = Volume

C.
The cord 

1.
Used in measuring fire wood

2.
 a cord is a stack of firewood 4ft high, 4ft wide and eight feet long.

D.  Weight - the weight of a quantity of wood may need to be calculated to determine safe limits for loading trucks or helicopters.

E.  Linear measurement: poles and piling are sold by the running linear foot and not by the board foot

II.  Timber Cruising

A.
Timber Cruising is the process of conducting an inventory of a forest stand to determine the quantity of forest products that can be derived from it. The information obtained from a cruise usually is not limited to quantity, but includes data on tree quality, site quality, age of stand, species composition, topographic information, logging possibilities, and growth rate of stand. Management plans, logging plans, timber purchases and timber sales are based on cruise data.

B.  Steps in Conducting an Inventory

1.
Determine area to cruise

2.
Map it; mark and establish sale boundaries

3.
Determine method to use

4.
Determine site class 

5.
Determine utilization standards

6.
Measure standing merchantable timber and mark trees for falling and grade logs

7.
Compute volume of timber

8.
Compute value of timber

C.  Cruising Methods

1.
Total cruise or 100 percent cruise

a.
Every tree is measured and marked

b.
Used on small stands and for very valuable timber  

2.
Random Sample Method

a.
System which locates the center of individual plot center by random selection from all possible plot centers

b.
A grid is superimposed over the area and the use of a table of random numbers is used to select the number of plot centers desired

c.
Statistically this is most accurate but not practical as it is not good for collection of other necessary information

3.
Mechanical Sampling Method

a.
The sampling pattern is a definite grid where the lines of plots are all the same distance apart as are the plots along each line.

b.
 For example in a 10% cruise using 1/5 acre circular plots the lines are 10 chains apart and plot centers are spaced 2 chains along each line. 

4.
Line Plot Method  - This is the most common  method and is similar to the mechanical method. Circular or square plots are established uniformly over area and all trees on each plot are accurately measured.

5.
Strip Cruising Method - A series of parallel strips are run through the area at regular intervals. The strips are typically 1 chain wide but may vary with timber density being more narrow in denser timber. The number of strips will depend on the intensity of the cruise and the width of the strips. All merchantable trees within the strip are measured.

6.
Basal Area Method is used for pulpwood and growth studies. For thinning purposes an area should be thinned to a certain basal area/acre for maximum growth and kept at this area by periodic thinning. It is determined by taking d.b.h. and converting by use of basal area tables.

III. Determining Site Class 

A.
Site class is determined by growth rate in relation to age and is determined from site class tables appropriate for species and region. These are available from a local forester.

B.
Age is determined by boring tree to center if possible at d.b.h. counting brown or white growth rings, but not both. Add 8 years for first 4-5 feet of growth.

A USFS rule of thumb for site classification used in Northern California Mixed Conifer Forests of Sierra Nevada is as follows:

1. Site I - where the tallest 10% merchantable trees of stand average 9.6 logs or over. Note: all logs are 16 feet

2. Site 11 - tallest 10% - 7.6 to 9.5 logs

3. Site III - tallest 101 - 6.6 to 7.5 logs

4. Site IV - tallest 10% - 4.6 to 6.5 logs

5. Site V - tallest 10` - less than 4.6 logs

IV. Determining Utilization Standards - This must be done before you can start the cruise.  These standards well determine which trees to mark.  Mills have certain limitations on what size logs are worth milling.  The mill will indicate:

A. The species to be cruised

B.  The allowable size for utilization.

1.  This is the minimum d.b.h. outside the bark.  

2.  Usually 12-14 inches unless for pulpwood or thinning, then it may go smaller.

3.  Also need to indicate the minimum diameter which will be milled near the top of the tree.  Small mills mayt saw logs to 4".

C. Minimum length of log to be utilized in obtaining top diameter is usually 8 or 12 feet.

V.
Measuring Standing Lumber and Marking Trees

A.
Measure d.b.h. of tree (diameter breast height outside the bark or 4.5 feet above the ground and on the uphill side of tree) 

1. Measure with diameter tape to nearest even inch

2. Can measure with calipers or cruiser's stick

3. A cruiser stick includes Biltmore scale for d.b.h. and Merritt hypsometer to measure height.

B.
Measure height of tree to minimum diameter allowed 

1. Use clinometer with ~ scale at 100 foot distance

2. Or use abney level at 100 feet and ~ scale or Top scale at 1 or 2 chains

3. Use cruiser's stick at 1 or 2 chains--

4.
  On forked trees the following applies: Where the fork can be reached, measure the diameter of each fork and assume this to be the d.b.h. for each fork. Record as two trees.  Where the fork cannot be reached for measurement consider the trees as one tree and measure d.b.h. at 4-1/2' above ground line on the uphill side of the tree.

5. Determine number of logs at 16 feet per log and record 

C.
Observe trees for defects and grade logs in tree

1. 
Students can observe logs for defect

2.
 Grading of logs is an experience item that takes several years of experience and is best demonstrated by a forester

D. Tree marking

1. 
Trees are marked with paint as cruised with special permanent paint. Special paint prevents logger from marking more trees.

2. 
Trees are marked head high so failer can see easily and are marked in the bottom 12 inches so after tree is gone the stump is still marked. This prevents the cutting of unmarked trees by loggers.

3. 
Trees are numbered sometimes for purposes of check grading and cruising so check cruiser can check accuracy of original cruise.

E. The use of tree volume tables 

1.
The old style cruiser went home at night and selected the proper volume table for site class and specie, then laboriously computed and added his volumes by grade and specie finally reaching a total for all factors.

2.
Today's cruiser plugs in plot number, site classification, species, d.b.h., total log height in logs, log grade by position, defect etc into a handheld computer.

IX. Computing Value of Timber

A. The process starts with the lumber price index for last 6 months as to the value of the retail lumber by grade per thousand board feet. Then take totals by grade from cruise and multiply by retail value and establish a retail value for timber per thousand board feet. 

B.  Deduct all logging costs

1. Road construction and maintenance

2. Slash disposal

3. Felling and bucking

4. Skidding and loading

5. Hauling

6. Manufacturing and/or milling

7. Deduct a fair profit for the operator

8. When all costs are deducted from retail value the amount left is the stumpage value of timber per thousand ted. ft.

9. Stumpage value is the minimum acceptable bid for the timber while still standing on the stump

10. Bidders usually run bid way up beyond minimum for reasons beyond control of the foresters such as volume, changing economy, competition to stay alive as a company, etc.

Land and Timber Measurement Tools
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