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he U.S. Department of Agriculture Forest Service is

considering alternative methods of erosion control when

constructing roads, decommissioning roads, protecting
lands burned by wildland fires, and reclaiming lands disturbed
by other activities. This article is the second in a series of
tech tips that discuss the use of wood shreddings for erosion
control. The first tech tip, Shredding Small Trees To Create
Mulch for Erosion Control (0471-2335-MTDC,
[s.fed.us/eng/t-d.phy}) discussed the benefits of using wood

shreddings rather than straw for erosion control, described

three commercially available pieces of equipment that could
manufacture shred-dings, and presented information on a
project that used this technology.

The first tech tip did not present quantitative data to show
how much shreddings reduce sedimentation and erosion. This
tech tip discusses tests of shreddings using a rainfall simulator
built at the Rocky Mountain Research Station (RMRS) labora-
tory in Moscow, ID. The testing was completed in the spring
of 2005.

Equipment Used To Simulate Rainfall

The rainfall simulator is a Purdue-type simulator (figure 1)
mounted to the ceiling above the steel plot frame. It is designed
to simulate rainfall of 50 millimeters per hour. A flow distrib-
utor is mounted at the top of the soil plot frame to simulate
overland flow. The soil plot frame is 1.25 meters wide by 5
meters long by 0.20 meters deep. It is positioned at a 30-per-
cent slope (figure 2).

The procedure for testing erosion is to run the rain simu-

lator continuously for 25 minutes at 50 millimeters per hour

Figure 1—A Purdue-style rain simulator mounted on the ceiling of the
Rocky Mountain Research Station’s laboratory in Moscow, ID.
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Figure 2—A steel frame with a soil test plot ready for wood
shreddings.

(2 inches per hour) of simulated rainfall. After 15 minutes, the
flow distributor adds overland flow of 0.25 liter per minute.
After 20 minutes, the overland flow is increased to 1 liter per
minute. For further information, refer to Wood Strands as an
Alternative to Agricultural Straw for Erosion Control by
Randy B. Foltz and James H. Dooley (0423-1302P-SDTDC,
http.‘//www.fs. fed.us/eng/pubsd).

Sample Testing for Erosion Control
This evaluation used a sandy-loam soil that has been

used previously when testing erosion control materials. The

soil was dried and conditioned to a constant moisture (figure

3) before being compacted uniformly in the plot frame. The

Figure 3—Sandy loam soil being dried and conditioned for testing.

wood shreddings (figure 4) were produced using lodgepole

pine logging slash from the Mill Creek Drainage near

Missoula, MT. The material was sampled and a graph was

Figure 4—Sampling wood shreddings to be tested.

developed showing the relationship between percent coverage
and the weight of the shreddings. The shreddings sample was

sorted by size to determine its size distribution (figure 5).

Figure 5—Samples of wood shreddings sorted by size.

The soil test plot was covered with the estimated weight
of shreddings that would be needed for the desired coverage
(figure 6). The coverage rate was determined with a 910- by
910-millimeter Plexiglas sheet with points placed 25 milli-

meters apart (figure 7). If a point was over any portion of a
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Figure 7—A Plexiglas sheet was used to determine the percent coverage of

shreddings.

shredding, that point was covered. The percent coverage is

calculated by counting points covered by wood shredding

material and dividing by the total number of points. Rainfall

simulations were performed on coverages of 30, 50, and 70
percent (figures 8, 9, and 10) and tested with three repetition
The results for each coverage rate were averaged.

The results showed that the shreddings at 70-percent
coverage reduced sediment loss by 98 percent. Burroughs
and King (1989) estimated that straw mulch at 70-percent

S.

Figure 10—Shreddings providing 70-percent coverage.




coverage would reduce sediment loss by 72 percent for this
soil. Shreddings at 50-percent coverage reduced sediment loss
by 92 percent, while shreddings at 30-percent coverage reduced

sediment loss by 79 percent.

Conclusions and Future Work

The shreddings did a good job of controlling erosion when
tested by the rainfall simulator at the RMRS laboratory in
Moscow, ID. The results show that wood shreddings are a
viable solution for erosion control. Shreddings at 30-percent
coverage performed as well as published estimates for straw
mulch at 70-percent coverage. The advantages of shreddings
over straw are that shreddings do not introduce new weeds,
deer and elk do not eat them, they generate less dust than straw,
the material is native to the area, and they use wood sources
on the ground, reducing wildland fire fuels.

Additional studies using wood shreddings are planned
for roads decommissioned on the Idaho Panhandle and the
Payette National Forests during the late summer of 2005. The
projects will consist of three repetitions of treatments on 600-

square-foot plots comparing wood shreddings, a manufactured
wood material, straw mulch, and bare soil. The plots will be
monitored twice a year to measure the coverage of shreddings
during the 3-year study. The Idaho Panhandle National Forests
site (Priest Lake Ranger District) has a glacial till soil. The
Payette National Forest site (New Meadows Ranger District)
has decomposed basalt soil.

Investigations are being completed to see whether shred-
dings can be dropped from helicopters using standard cargo
nets, similar to the way that straw is dropped during burned
area emergency restoration (BAER) projects. Future work will
include review of different systems for collecting shreddings

and of other systems for distributing them.
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For additional information about using wood shreddings Single copies of this document may be ordered from:
USDA Forest Service, MTDC
5785 Hwy. 10 West

for erosion control, contact James ‘““Scott” Groenier at
MTDC.

Phone: 406-329-4719
Fax: 406-329-3719
E-mail: }'groenier@fs.fed : usl

Missoula, MT 59808-9361
Phone: 406-329-3978
Fax: 406-329-3719

E-mail: on_mtdc _pubs@fs.fed.ug{

For additonal information about testing using rainfall
simulators, contact Randy Foltz at the RMRS Moscow
Forestry Sciences Laboratory.

1221 South Main

Moscow, ID 83843

Phone: 208-883-2312

Fax: 208-883-2318

E-mail: ffoltz @fs.fed.us

Electronic copies of MTDC’s documents are available on
the Internet at:
Flttp://www.fs.fed.us/eng/t-d.phpi

Forest Service and Bureau of Land Management employees
can search a more complete collection of MTDC’s docu-
ments, videos, and CDs on their internal computer
network at:

Flttp://fsweb.mtdc.wofs.fed.us/searcM

The Forest Service, United States Department of Agriculture (USDA), has developed this information for the guidance of its employees, its contractors, and its cooperating Federal and State agencies, and is not
responsible for the interpretation or use of this information by anyone except its own employees. The use of trade, firm, or corporation names in this document is for the information and convenience of the reader,
and O

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, sex, religion, age, disability, political beliefs, sexual orientation,
or marital or family status. (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.)

should contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410, or call (202) 720-5964 (voice
and TDD). USDA is an equal opportunity provider and employer.
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