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Results

A post-project review of remaining unchipped slash piles visually ob-
served approximately 648 beetle frass piles/yd?® of slash (or 24/{t%). No
attempt was made to assess beetle density deep within the piles. When
several densely packed piles were opened by the excavator during the
project, they steamed considerably for extended periods of up to a day,
indicating fairly high internal pile temperatures, although no tempera-
ture measurements were made. It is thought that high internal tempera-
tures of densely packed piles may discourage beetle colonization beyond
the pile surface layer.

The following work was accomplished by the 505 HP portable wood
grinder and support equipment:

* 10 piles chipped (including two large piles greater than 2000 yd*
each);

*  6000-7200 yd?® of slash chipped;
* 4800 yd? of chips produced and spread;

» 3.5 miles of road covered with chips.
The following information was collected:

e Unchipped piles contained an average 500 yd?® of slash and
debris.

* Reduction ratio (slash:chips) ranged from 1.5:1 for clean and
loosely packed piles to 1.25:1 for dirty, damp, and packed piles.

* 20 yd®of chips covered about 70 feet of 16-20-foot wide road, 3-6
inches deep.

* Maximum production rate (chip & spread)-—200 yd®/hr (short
haul).

* Minimum production rate (chip & spread)—50 yd®/hr (long haul).
* Average production rate—70 yd®/hr or 800 yd®/day.
* Average grind rate—125 yd3/hr.

Chip output size met contract specifications exceedingly well. The

product turned out to be much finer (<0.5-inch cross-sectional diameter
and <1.0 inch in length) than expected.
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Monitoring

Other noteworthy observations and results included the following:

* Dry chips tend to “ball up” on the dozer blade.

+ The chips lock together in a fibrous matrix and absorb water like
a sponge, keeping it from running down the road.

* Dust abatement on chip-surfaced roads was dramatic and persis-
tent.

» Driving on spread chips helps to compress and consolidate the
material.

+ Some dirt and fines in slash piles produce a more spreadable
product.

* Green slash and moisture in the slash preduces a more spread-
able products.

* Damp road surfaces aid in spreading chips.

Dry slash 1s brittle and breaks in the grapple.

All equipment performed well and was appropriately sized and powered
for this project. The chipper was large enough to maintain a good pro-
duction rate, easily handled contract specifications for input/output size,
and mobilized easily to all landing sites. The small dozer (D-4 class) had
the necessary road drainage structures. The articulated loader with a 4
yd?® bucket quickly loaded the haul truck and was used for short-haul
spreading in the vicinity of the chipping operation.

All project objectives and specifications were met or exceeded, with one
notable exception: chip spreading depth was difficult to imit to 1-3
Inches: the actual spread depth averaged 3-6-inches. This was due to
the irregularity of road surfaces, Inherent dozer blade limitations, and
the matlike matrix of chips forming best at about 3—4-inch depth, de-
pending on moisture content. The drier the chipped material, the more it
tended to ball up on the dozer blade.

The following initial monitoring results were collected in September
1993, 3 months after project implementation:

*» No chip ignitions had occurred, elther natural, accidental, inten-
tional, or otherwise.

¢ Chip depths of 4 or more inches retained noticeable molsture in
the lower 2 inches of chips throughout the summer.
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Economics

Where soil moisture was naturally highest, as in draw bottoms

and drainage ways, the chips had been invaded by fungal hyphae
and decomposition had begun.

In several locations, native vegetation including lupine, rose, and

snowberry, was emerging through chip coverings up to 6 inches
deep.

Chip-surfaced roads left open to traffic showed variable rutting,
from O to 3 inches; in no case was native material exposed.

In early May 1994, almost 1 year after project implementation, the follow-
ing monitoring results were collected:

The chip covering had remained in place well.

Chip-surfaced roads left open to traffic showed variable rutting,
from O to 10 inches, mostly in the 2- to 3-inch range. No native
surfacing was exposed. The deep rutting occurred in the drain
dips that had been filled with chips on 8 percent gradient road
segments that follow draw bottoms. The deep ruts were easily
repaired by hand-raking of chips; repair of similar ruts in nearby
non-chip-surfaced roads requires annual grading.

The surface layer of chips was visibly dry while subsurface chips
were saturated, regardless of aspect or gradient.

In numerous locations, native vegetation including lupine, rose,
yarrow, and arrowleaf balsamroot, was beginning to emerge
through the chip covering. Seeded and fertilized portions of road
showed no difference in the amount of emergent vegetation.

The color of the surface chips had lightened from the initial dark,
loamy brown to a pale, silvery grey. The color and texture of the
surface chips blended well with the natural roadside duff.

Total cost of this pilot project was $27,000. This included $25,000 for the
contract work and $2,000 for 90 hours of GS-7 COR/CI time and 80
hours of GS-7 time for project development, contract development, moni-
toring, and report writing. On a per unit basis, the costs are:

$2,700/pile;
$3.75—4.50/yd? of slash utilized,
$5.62/yd? of chips spread, and

$7714.28/mile of road treated.
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Conclusions and
Recommendaticns

The District Fuels Management Section estimated the cost to burn the
same ten landing piles at $778. This total includes brush disposal (BD}
at around $17.60/burn deck x 10 = $176; smoke management assess-
ment of $0.43/ton x 1400 tons = $602. These costs include inventory,
planning, administration, implementation, travel, and monitoring.

Clearly, treatment of these ten slash piles by chipping and spreading
cannot compete with disposal by burning on a dollar-spent basis. How-
ever, there are many costs, real and potential, associated with burning
that are difficult to quantify, such as:

* resource damage to leave trees and tanding timber adjacent to
burned piles;

* resource damage to soils beneath burned piles; and

* short-term reduction in air quality from burning piles.

Treatment of slash piles by chipping and spreading is intended to avoid
the real and potential costs. Furthermore, the chip/spread treatment
accomplishes erosion control and dust abatement; burning does not.
Both burning and chipping appear to accomplish some measure of beetle
control, but chipping has the advantage of timeliness, as slash piles
must dry for at least one season prior to burning.

The project was considered successful by the COR, the contractor, a
project-implementation monitoring team from the WNF Supervisor's
Office, and personnel from other Districts and a variety of disciplines.
The project will be monitored annually to answer the questions regarding
its long-term success:

* How well does chip-covering accomplish erosion control on road
surfaces?

* How long will the covering remain effective?
* How does traffic affect the covering and vice versa?
» Does the covering create a fire hazard?

¢ Does the covering suppress regeneration/revegetation? If so, for
how long?

+ Wil the chipped landings return to productivity quickly?

* Does the covering suppress the spread of noxious weeds? If so,
for how long?
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The Entiat Ranger District will continue to pursue this method of slash
disposal. Future contracts will most likely pay by the mile of road cov-
ered with chips rather than by the volume spread, as an incentive for
thinner spreading. The District will also explore opportunities to create
small sales for chipped slash. Interest has been expressed in utilizing
the product for landscaping, campground/trail surfacing, agricultural
weed control, hog fuel, and electric utility cogeneration fuel.

The following recommendations are offered to those who are considering
projects of this type:

Write objectives into the contract so that the contractor under-
stands the point of the project.

Avoid stringent contract specifications that would exclude any
potential qualified bidders. Most contractors know their business
better than project planners, and they are more aware of techno-
logical developments; don't stifle their alternate-solution creativ-
ity. But don’t get burned; do you homework.

Develop a potential bidder list early. The low bid on this project
came from a contractor not on the original list; he learned of it
through the “grapevine.”

Allocate funds and plan the project well in advance.

Involve other disciplines early in order to develop multiobjective,
multifinanced projects.

This project is regarded as an effort in ecosystem management and a
step in the direction recommended by Benson et al. (1977):

"Management, in its efforts to meet resource needs with-
out damaging forest ecosystems, will need to incorporate
data on the residue component into the planning process.
It may become as important to know the amount and
nature of what is left on a site as it is to know the volume
of merchantable material harvested.”

References Benson, R.E. and Schlieter, J.A. Woody material in Northern Rocky

Mountain Forests: Volume, Characteristics, and Changes Within
Harvesting. Research Paper, USDA Forest Service Intermountain
Forest and Range Experiment Station, 1977.
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Date

Major Conclusions

August Research indicates throughout the

1992

1980

1977

1977

1980

world that losses in site productivity
are linked with losses in site organic
matter and soil porosity.

Mulching with chips (1) will decrease
soil temps below the surface while
conserving moisture; and {2) can
decrease amournt of energy available
at the surface and increase heat load
above the surface which may be
lethal to seedlings and vegetation.

The most effective residue treatment
in terms of surface runoff and
erosion contrel was chipping and
spreading the residue as a protective
mulch. This particular treatment,
however, has serious disadvantage-
the almost complete suppression of
vegetation and elimination of
natural lodgepote pine reproduction.

During the first couple of years after
the chipping, the phenol content of
the soil solution was highest under
chip mulch, where seedling growth
was the poorest.

Wood in soil is an efficient medium
for storing nutrients and water and
provides a place for growth of tree
roots and certain fungi that together
form “mycoorhizae” structures
essential to tree establishment,
survival, and growth in western
forests. Decayed wood is an
important site for biclogical fixation
of nitrogen gas from the atmosphere.

Source

Do Timber
Management
Practices Degrade
Long-Term Site
Productivity? What
We Know and What
We Need to Know.

Microenvironmental
Response to
Harvesting and
Residue Management

Logding Residue
Disposal Effects on
Surface Hydrology
and Soil Stability of
Lodgepole Pine
Forests

Harvesting and Site
Treatment Influences
on the Nutrient
Status of Lodgepole
Pine Forests in
Western Wyoming

Residue Decay
Processes and
Associated
Environmental
Functions in
Northern Rocky
Mountain Forests
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Date Major Conclusions Source Author(s)

1980 In no case should soil disturbance, Biological A.E. Harvey,
organic matter accumulations, or Implications of M.F. Jurgensen, and
depletions be extreme over large Increasing Harvest M.J. Larsen,
areas, Intensity on the Intermountain
Maintenance and Forest and Range
Productivity of Experiment Station
Forest Soils
1980 Spreading a thick layer of chips Establishment and W.C. Schmidt,
(4-5") on site may have some benefits  Initial Development Principal Research
such as preventing erosion but the of Lodgepole Pine in Silviculturist
practice Is definitely detrimental to Response to Residue
the establishment and development Management J.E. Lotan,
of lodgepole pine under both natural Supervisory Research
and artificial regen methods. Forester,

Intermountain
Forest and Range
Experiment Station

1982 When residue was chipped and spread Management R.E. Benson,
on site, appreciable amounts of Consequences of [Intermountain
nitrogen were fixed. Allernative Forest and Range
Harvesting and Experiment Station

Residue Treatment
Practices—Lodgepole

Pine
1981 Forest Management actions should Rate of Woody A.E. Harvey, M.J,
incorporate an awareness that Residue Larsen, and M.F.
depletion in site reserves of organic Incorporation into Jurgesen,
material, particularly decayed soit Northern Rocky Intermountain
wood, can potentially reduce growth Mountain Forest Forest and Range
rates by reducing ectomycorrhizal Soils Experimentation

and nitrogen-fixing activities.
Replacement of woody soil
componernts lost due to harvesting or
fire requires time periods from ca,
100 to 300 years.
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