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Editor’s Note: This story is part of an ongoing series 
sponsored by the Utah Division of Forestry, Fire & 
State Lands. The 
Division works in 
cooperation with 
USU Forestry 
Extension to help 
inform landowners 
about forestry 
practices in 
Utah. Generous 
contributions of 
funds from the 
Division pay for 
the printing and 
distribution of this 
issue of the Utah 
Forest News.

Natalie Conlin, 
the Southeast 
Area Forester 
with the Utah Division of Forestry, Fire and State 
Lands, is currently administering a three-year grant 
to assist local efforts with riparian restoration along 
the Colorado River and its tributaries near Moab. 
Officially called “Tamarisk Eradication and Native 
Tree Restoration along the Colorado River,” the 
project involves removal of tamarisk and Russian-
olive, followed by planting of native tree and plant 
species.

Tamarisk, also called saltcedar, is a woody plant that 
was introduced into landscapes in the arid west in the 

mid-1800s. Since then, it 
has taken over countless 
miles of river bottom 
riparian forestland and 
has correspondingly 
changed wildlife habitats 
along those riparian 
corridors. It tends to grow 
along the water’s edge 
as well as in transitional 
upland areas, sucking 
up surprising amounts 
of water, keeping other 
native plants from being 
able to compete. The 
United States Department 
of Agriculture (USDA) 
has said that the 
infestation has reached 
epidemic proportions, 

calling it one of the greatest disasters to befall native 
riparian areas in the country. As anyone who has 

Area Forester Natalie Conlin poses in front of a 
cottonwood restoration site along the Colorado River.
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rafted the Colorado or Green Rivers will attest to, the 
tamarisk forms impenetrable thickets that cannot be 
utilized for camping and recreation.

In 2004, the 
Division 
collaborated with 
the Grand County 
Extension Agent 
and Grand County 
Weed Department 
to release tamarisk 
leaf beetles. The 
beetles defoliate 
the tamarisk and 
therefore weaken the 
tree, and eventually 
the tree may die.  
This beetle was 
carefully studied 
for years by the 
USDA Animal and 
Plant Inspection 
Service, known as 
APHIS, before its 
release and is known to only infest the tamarisk and 
not native species. The beetle has been incredibly 
effective in southeast Utah, spreading up and down 
the rivers from Vernal to St. George and beyond, 
killing millions of tamarisk trees in its path. Small 
tamarisk seedlings are constantly popping up out of 
the soil, but the beetles appear to keep them in check. 
This success has created new challenges; how to 
rid the hundreds of acres of standing dead tamarisk 
and convert that land into native riparian vegetation 
types. Conlin accurately describes the current project 
activities as the “next step” in that process.

Conlin applied for and received a grant in the 2010 
Western Competitive Resource Allocation program in 
which state forestry agencies compete with each other 
for limited funds made available by the USDA Forest 

Service State and Private Forestry program. Known 
as a Redesign grant, it outlines a plan to work with a 
variety of partners from the Moab-based Southeast 
Utah Riparian Partnership to get the work done. 

Partners working 
on Redesign-funded 
projects include the 
City of Moab, the 
Grand County Weed 
Department, the 
Nature Conservancy, 
local nonprofits Rim 
to Rim Restoration, 
Plateau Restoration, 
and others. The 
majority of the 
funds from this 
grant are being 
passed on to these 
various partners to 
manage projects 
and get the work 
done on the ground. 
Some funds are 
also used to support 

the Division’s Wildland-Urban Interface project 
activities. Grant fund matching partners also include 
Utah’s Watershed Restoration Initiative and the 
National Fire Plan.

The Bureau of Land Management has been doing 
similar work on its campgrounds around Moab 
for several years, with very positive results. BLM-
planted cottonwoods and willows have grown tall 
to provide screening between campsites and roads. 
Redesign funding is assisting private landowners and 
sovereign lands adjacent to these already completed 
sites. Sovereign lands, which are defined as the high 
water mark along the rivers at the time statehood was 
established, are the charge of the Division of Forestry, 
Fire, and State Lands. 

The annual rings in this Russian-olive stump show how the tree 
can reach nearly a foot in diameter in less than 15 years.
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Crews of workers cut the trees with chain saws and 
put the material through a chipper. In addition to 
tamarisk, Russian-olives have also invaded many 
acres of bottomland 
around Moab. Another 
non-native invader 
with thorny branches, 
this also diminishes 
wildlife and recreation 
values. Once the 
Russian-olive trees are 
cut, the stumps must 
be treated with an 
herbicide which has to 
be applied within ten 
minutes of cutting the 
tree to be effective at 
deterring regrowth. 

The resulting stands 
are open and park-like, 
with large galleries of 
Fremont cottonwood 
trees providing highly 
valued shade beneath. 
One result of the added 
mobility this treatment 
provides to wildlife 
is beaver in the area 
can easily get to the 
prized cottonwood 
trees. Conlin observed 
similar areas where 
beavers felled several 
newly exposed 
cottonwoods in a short 
period of time. 

Taking an innovative approach to safeguard some of 
restored cottonwood habitat, she is using sand paint to 
deter the wood eaters. Instead of costly and unsightly 
fencing around each tree, Conlin did some research 

and found that latex paint mixed with fine sand and 
painted on the bottom of the trunk, makes them 
unpalatable to the beaver. It took a few tries to get the 

color right, the first 
batch being a little too 
white to blend into the 
bark’s real color, but 
with a little tweaking 
the formula blends 
right in and is hardly 
noticeable. Latex 
paint allows the tree 
to “breathe,” while the 
gritty surface of the 
sand deters beavers.

The funding is also 
covering the cost of 
some post-treatment 
vegetation monitoring 
and the continued 
study on the beetle’s 
activity.  By the 
conclusion of the grant 
funding in 2013, it 
is expected that 300 
acres will have been 
treated, creating some 
continuity between 
existing restored 
bottom lands along 
the Colorado River, 
Mill and Pack Creeks 
in Moab, and Castle 
Creek in Castle Valley. 
Indeed, there is extra 
value that comes from 
the practice in the 

cooperation among the diverse stakeholders in this 
project, making it a fantastic next step.

by Darren McAvoy

 Before and after photos of the treatment in Castle Valley; 
the tamarisk and Russian-olive have been removed, 

opening up the Fremont cottonwoods.
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Pinyon Juniper Harvest Study

Pinyon-juniper (PJ) woodlands provide significant 
resource management challenges in the western 
U.S. Lacking disturbances such as fires, pinyon and 
juniper trees grow 
closer together over 
time, expanding into 
surrounding grasslands 
and sagebrush habitats, 
occupying ever more 
acres. This expansion 
is a concern to land 
managers for a variety 
of reasons. When 
PJ stands in Utah 
become dense, they 
become more prone 
to crown fires. This 
extreme fire type 
leaves little behind 
but charred stems and 
a ripe seedbed for 
cheat grass and other 
noxious weeds. By removing a portion of the PJ in 
these stands, the resistance of the remaining trees 
to disturbances is improved. The loss of sagebrush 
habitat is another concern, especially in light of the 
possible listing of the sage grouse as an endangered 
species. 

In an effort to slow this tide of ecological change, 
the Bureau of Land Management and many other 
organizations, such as Utah’s Watershed Restoration 
Initiative, are spending millions of dollars each year 
to treat PJ stands so they are less fire prone and to 
improve wildlife habitat. The costs can typically start 
around $300 per acre and there are far more acres that 
need treatment than there are dollars and workforce to 
do the treatments. Since there is little market value for 
pinyon and juniper wood, the wood is simply chipped 
and left on the ground. 

Development of markets for PJ woody biomass 
is necessary. An option is harvesting (cutting and 
selling) the biomass (vegetation) during restoration 

treatments to 
help offset costs 
and support rural 
communities. There 
are limited traditional 
markets for firewood 
and posts made of 
PJ, but new markets 
are required to 
make utilization of 
this material more 
universal. Most of 
the effort along the 
utilization front is 
focused on using the 
biomass material, 
called feedstock, for 
energy production. 
Several surrounding 

states have biomass energy facilities in operation and 
there are several efforts underway to utilize this clean 
and renewable fuel source in Utah.  

A second stumbling block to economical utilization 
of this material is the lack of well-developed systems 
for cutting and handling the material. Traditional 
logging equipment, which was developed for more 
traditional forests, can be utilized, but it is over-sized 
and therefore over-priced to be able to operate in a 
cost-efficient manner in PJ woodlands. Harvesting 
systems using conventional logging machines are 
estimated to cost at least $75 per ton. This cost can 
be covered by selling larger, high value material such 
as sawlogs, but prices paid for biomass, based on 
informal surveys and observation, tend to run more 
in the range of $15 to $30 per ton. Therefore, a study 
conducted by the U.S. Forest Service, Bureau of Land 
Management, Bloomin Ranch Services LLC and the 

A standard sized agricultural bale is made from wood and 
foliage of juniper trees. 
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Utah Biomass Resources Group attempted to identify 
alternative harvesting and processing methods that are 
more cost-effective.

The study site is 
plainly visible along 
the west side of I-15 
just south of Beaver. 
Passersby will notice 
areas where practically 
all of the PJ has been 
chipped or removed, 
and other areas where 
it has been thinned, 
leaving a few of the 
best trees widely 
spaced across the 
hillsides. Which trees 
were removed and 
which were left was 
carefully planned 
by BLM foresters in 
advance of the treatments. The goal was a mix of 
fire hazard reduction along the highway and habitat 
restoration in the upper reaches of the treatment. 

Three different PJ harvesting systems were 
evaluated in a thinning treatment near Beaver, Utah. 
The three harvesting systems tested represented 
dramatically different approaches to treatment and 
biomass utilization. Systems included a cut-and-bale 
operation, a chip-and-forward operation and a shear-
and-forward operation. Each is explained in detail 
here. Directly comparing these systems to one another 
based on these results, however, is not a fair treatment 
of their capabilities, as each machine encountered 
considerably different terrain challenges and different 
sizes and density of PJ woodland. 

The cut-and-bale operation was done by a biomass 
harvesting machine that combines a rotary drum 
shredding head with a heavy-duty round baler to fell, 
shred and bale a wide range of woody biomass. The 

baler was towed by a four-wheel drive tractor, pulling 
the baling device over the tree. The baler shredded 
and then baled the biomass into a standard sized 

agricultural bale (4’ 
x 4’). The machine 
consistently handled 
material up to 6 inches 
in diameter, creating a 
swath that was seven 
feet wide.  

Within the baled 
area, three different 
treatment plots were 
evaluated ranging in 
density from 35 to 170 
trees per acre. Baled 
material included 
pinyon, juniper and 
any sagebrush in the 
swath. This system 
was able to treat 

almost 4 acres per hour in the light density areas and 
about 1.5 acres per hour in the medium and high 
density plots.  Cost was about $41 per acre in the light 
density and between $95 and $110 per acre in the 
medium and high density.  Because of the relatively 
low volume per acre, however, the recovered biomass 
still costs more than $80 per ton. 

The second system tested was a chip-and-forward 
system, sometimes called a chip at the stump system. 
Just like it sounds, this system involves a machine 
that cuts the tree, chips it right directly into a trailer 
and then dumps the chips into a roadside bin. This 
system used a conventional skid-steer shear feller-
buncher, a machine that cuts and piles the selected 
stems. The shear was followed by a mobile chipper 
that towed a chip trailer. At each pile, the chipper 
would stop, collect and chip the stems into the 
trailer. When the trailer was full, the mobile chipper 
would drive to the roadside to dump the chipped 
material. During testing, this system experienced 

This machine chips trees at the stump, blows the chips into 
the bin and delivers the chips to the roadside.
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a range of performance problems including low 
chipping productivity, knife wear, mechanical failures 
in the trailer, and powertrain limitations. There is 
value in knowing 
the limitations of 
such equipment. 
Furthermore, results 
from the study can 
be used by machine 
manufacturers to 
estimate productivity 
and cost if the 
mechanical issues can 
be addressed in an 
improved machine.

The final system 
tested was a shear and 
forward system that 
used a conventional 
tree shear followed by 
a large forwarder. The 
forwarder is a machine that has a grapple arm and 
bunks that collects the piled stems and carries them to 
roadside piles. A large eight-wheeled forwarder was 
used in three different treatment units. This system 
could treat about 0.5 acres per hour at a cost of about 
$300 per acre. With the higher per acre removal 
volume and no chipping, this system had the lowest 
cost per ton to get the material to the roadside.

This study highlights the importance of matching the 
right harvesting system to the specific conditions of 
the PJ treatment. The baler had the lowest per acre 
treatment cost but could only operate in smaller, 
more open material. The chip at the stump system 
was unable to effectively operate in the conditions 
it encountered, particularly due to rough terrain 
and difficulty in chipping material. The shear and 
forward system could handle larger material, long 
distance extraction, and steeper terrain. On one hand, 
the higher volume per acre and more expensive 
equipment resulted in the highest cost per acre for 

treatment, yet on the other hand, this resulted in 
the lowest cost per ton of biomass delivered to the 
roadside. The failure of some of the equipment to 

perform satisfactorily 
points out the need to 
make improvements 
in these equipment 
configurations before 
PJ harvesting can be 
done in an economical 
manner. 

Materials that were 
harvested during this 
operation are being 
tested at various 
facilities for utilization 
for energy feedstock. 
Several bales were 
shipped to the Idaho 
National Laboratory 
in Idaho Falls, Idaho, 

where they are being processed into wood pellets 
for use in pellet stoves. Additionally, 1,000 pounds 
of chips were shipped to the University of Utah’s 
Institute for Clean and Secure Energy where they 
have undergone a series of tests on co-firing this 
material with coal in traditional coal fired power 
plants. 

This study was conducted by Dr. Bob Rummer of the 
USDA Forest Service Forest Operations Research 
Center in Auburn, Ala., in cooperation with USDA 
Forest Service Regions 1 and 4 State and Private 
Forestry, Bloomin Ranch Services LLC, Bureau of 
Land Management and the Utah Biomass Resources 
Group. The study includes follow-up monitoring 
of soil and vegetation characteristics that is being 
completed by faculty of the Wildland Resources 
Department in the College of Natural Resources at 
Utah State University. 

By Dr. Bob Rummer and Darren McAvoy

This machine cuts trees, stacks them into the bunks and 
forwards them to the roadside. 



7

For more information regarding any of the information presented in this newsletter, please call Darren 
McAvoy at Utah State University, 435-797-0560, write to him at 5230 Old Main Hill, Logan, UT 84322-
5230, or email darren.mcavoy@usu.edu.

To get on our list for email delivery of this newsletter go to http://forestry.usu.edu and click on Join Our 
Mailing Lists. For back issues visit http://forestry.usu.edu and click on Publications and Utah Forest 
News.

The Utah State University Forestry Extension website, found at http://forestry.usu.edu, is an excellent 
source of technical forestry information for woodland owners. 

State of Utah Division of Forestry, Fire & State Lands service foresters for your area can be contacted by 
calling 801-538-5555.

Ideas and written contributions to this newsletter are encouraged. Send your contributions or comments to 
the return address above or call 435-797-0560, or email darren.mcavoy@usu.edu.

Private Land Conservation Program Directory

There is a new resource available for anyone interested in conservation 
and wildlife issues on private lands in Utah. The document, 
Conservation Programs for Private Lands: Programs and Resources 
Available in Utah for Implementation of Utah’s Wildlife Action 
Plan, provides information on the wide variety of opportunities 
for conservation and wildlife efforts on private lands in Utah. This 
includes planning and technical assistance programs, easements, land 
trusts, financial incentives for landowners, youth corps, federal policy 
mechanisms and others. Federal, state, local and private organizations 
are represented. For anyone unfamiliar with the many opportunities 
available, section summaries explain the basic concepts behind certain 
types of programs. The introductory pages organize the programs in 
different ways, as well as provide starter questions for landowners and 
wildlife or habitat managers as they consider what programs fit a given 
situation. The document is available as a pdf at www.utahcbcp.org. 
There is a link from the front page (below the sage-grouse), or it can 
be located by browsing the publications list by author (Lorien Belton).
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Utah Forest News

This newsletter is produced cooperatively with the Utah Division of Forestry, Fire & State Lands. 
This newsletter is partially supported by USDA Forest Service State and Private Forestry.

Utah State University is an affirmative action/equal opportunity institution.

COMING EVENTS
11th Annual Timber Harvest Tour: Early September, 
Date to be announced, Moab, UT. Stay tuned to forestry.
usu.edu for details.

Utah Biomass Summit: September 18, 2012, Eagle Point, 
Beaver, UT. See utahbiomass.com for details.

3rd Annual Southern Biomass Field Days: September 19 
& 20, 2012, Beaver, UT. See utahbiomass.com for details.

Restoring the West Conference 2012: Balancing Energy 
Development and Biodiversity: October 30 & 31, 2012, 
Utah State University. See restoringthewest.org for more 
information.

Shoe Tree: This snag near Springdale, Utah, may 
still offer some wildlife value, in addition to its 

quirkiness value. 

Forest Landowner Education Program
College of Natural Resources
5230 Old Main Hill
Logan, UT 84322-5230


